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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 00pa30BaHUSA
COCTaBJieHA Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHON MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Duznkay.

[IporpaMMa 10 (QU3MKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUsA
COCTaBJicHA Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToMm deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPEeTojaBaHus yueOHOro npeameTa « Du3nukay.

Conmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUI0 H3y4YeHUs
¢u3MKN Ha JAEATENbHOCTHOM OcHOBe. B mporpamme mo ¢(usuke y4YHTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM PE3yJIbTaTaM O0YyUYEeHHUS, a TAKKE
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMMma mo (u3HKe yCcTaHABIUBAET pacmpesesieHue yaeOHOoro MaTepuana
1o rojgam oOydeHus (1Mo Kjaccam), mpejiaraeT IpUMEpHYIO MMOCIe0BATEILHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJACp)KaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroIXCs.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MIOMOIIHM YYUTEIIO B CO3/IaHUU pabodell mporpaMMBbI 10 y4eOHOMY MpeIMETYy.

dusuka SBISETCS CHCTEMOOOPA3yIOIINUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IPOLECCOB U
SBJICHUM, W3y4aeMbIX XHWMHEH, OWONOrHel, acTpoHOMHUEH U (HU3UICCKOU
reorpaduell, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHYy  MHpa,
IpenocTaBisieT HawbOoyiee sCHbIe OOpa3ibl MPUMEHEHHUS HAyYyHOTO METOoj/a
MO3HAHMS, TO €CTh CII0CO0a MOTyYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKTypEe OOIIETO
o0pa3oBaHHsl COCTOWT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe y 00ydJaronuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEAINOJaracT OBJAJCHHE
CIEIYIOIIMMHA KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMSI;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BATb HAYYHBLIC AOKA3aTCJILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lemn wusyueHus GU3UKA HA YPOBHE OCHOBHOTO O0OIIET0o 0Opa3oBaHUS
omnpenereHbl B KOHLEMIMM MpenojaBaHusi yudeOHoro mnpenmera «duszuka» B
oOpa3oBarelbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagTu3yrOIIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

NpUOOpEeTEeHNE HUHTEpeca M CTpEeMJICHUs OOYYalolMXCs K HayYHOMY
U3YUYCHHUIO MPUPOJBI, PAa3BUTHUE HMX HMHTEIUICKTYalbHBIX M TBOPUYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe TTO3HAHUS U (HOPMHUPOBAHHE
MCCJIEIOBATENICKOTO OTHOIIEHUS K OKPYIKAIOIIHUM SIBIICHUSM;
dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa H3y4yeHUs
OCHOB CTPOEHUSI MAaTEPUH U (PYHIaMEHTAJIbHBIX 3aKOHOB (DM3HUKU;
dbopMHUpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHM;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
podeCCUOHAIBHON JIeSITEIPHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHuUIo B 3TOM HallpaBICHUH.

JlocTrKeHHE 3TUX TIeJIeld MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0mrero 06pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICIYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHMH O JAUCKPETHOM CTPOEHHHM BEUIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBACHATH (PU3UUECKHE SIBJICHHS C
UCIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHU;

OCBOCHHME METOJIOB pELICHHs MPOCTEHIINX pacyeTHBIX 3a7ad C
UCTIOJIb30BAHUEM duznyecknx MoOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SIBJICHUS U BBIMOJIHITH OMbBITHI,
nabopaTopHble PabOTBl M  HKCHEPUMEHTAJbHBIE HCCIEAOBAaHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHGpopManuel (pu3nuecKoro coiepKaHus,
BKJItOYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKECHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMAIIUY;

3HaKOMCTBO €O cepamu MpodecCuoHaTbHOMN AeATEIbHOCTH, CBA3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAaHHBIMH Ha
TOCTHKEHUSIX (PU3NYECKON HAYKH.



OO11ee ynCIO YacoB, pEeKOMEHAOBAHHBIX JIJIsl U3y4YeHUs GU3UKH HA 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Heielno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpamMmMe mno (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JI€laeT BHIOOp MpU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHUIYaJbHBIX OCOOEHHOCTEH
00yyJaronumxcsi, CIUCKa SKCIEPUMEHTANbHBIX 33JaHUui, MpeAaraeMblXx B pamMKax
OCHOBHOTI'O TOCYZapCTBEHHOTO 3K3aMeHa MO (hU3HKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY/KaIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABnenHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npubopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHas cucteMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH M3y4dalOT TPUPOY.
EcTtecTBeHHOHAyuYHBId METOJl TO3HAHMS: HaONIOJCHHE, MOCTAaHOBKA HAYYHOTO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBICHHUH C TOMOIIbIO MOJIeNel

Jemoncmpauyuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC
SIBJICHUSL.

2. @usnyeckue mpuOOPHI U MpOLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue EHbI ASIEHUS KAl U3MEPUTETHHOTO TpUOopa.

2. M3mepenue paccTosTHUN.

3. H3smepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue Temmeparypsl HpU NOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue nccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIeHHOrO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlIe BhICOTA
yCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHUM BeLeCTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YaCTHL C
temnepaTypoii. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJBIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO BUKEHHS.

2. Hab6monenue nuddyzum.



3. HaGmronenue  siBneHUN,  OOBSACHSIOMIUXCS  MPUTSHDKCHUEM WU
OTTAJIKNBAaHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

JIBMKeHMEe U B3aMMOJAEHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpeliHsAsl CKOPOCTh NPU HEPABHOMEPHOM IBHWKEHHHM. Pacder myTu u
BPEMEHU JBUKECHUS.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0bema BeIIecTBa.

Cuna Kak XxapakTepHCTHKa B3auMoAeucTBUsA Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Iianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHonelcTBytomas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHUS Tela.
H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBjeHUsT HHEPLIUH.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TE.
CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOU MPSMOHM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIApUKA B HKUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenennie CpeaHEW CKOPOCTH CKOJBKEHHS OpycKa WIIM IMapuKa Io
HAKJIOHHOM MJIOCKOCTH.

1
2
3
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5
6

Omnpenenenne IIOTHOCTH TBEPAOTO TeNa.
4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUA (AeopMaliim)
IPYKUHBI OT IPUIOKEHHON CHIIBI.
5. OmbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl TPEHUS CKOJBXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOLINXCSI TOBEPXHOCTEM.
JlaBieHue TBEPABIX TeJI, *KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS J1aBiieHus. JlaBieHue rasza.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0bema, TemiepaTypsl. llepemaua naBieHus
TBEPJIBIMU TEJAMU, KUJAKOCTSIMU U Ta3zaMu. 3akoH [lackansa. IIHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TJIyOWHBI. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHUS.

JlelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJlo. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS INIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIEH Ha TEJI0 B IKHUAKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpeLIeICHUE €€ IPY30II0ABbEMHOCTH.

Pabdora u MOIIHOCTB. JHEprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio
paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.
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«3omotoe mpaBmwio» MmexaHuku. Koadduument momnesHoro neWictBusa (manee —
KIIJI) mpocteix Mexanu3moB. [IpocTbie MexaHM3MBbI B OBITY U TEXHHKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
IIpeBpalieHre 0THOTO BUIa MEXAHUYECKOW SHEPTUU B IPYyTOM. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUHU Tela

110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue yCcinoBuM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXpPaHEHUS MEXaHUYECKOU JHEPIUM.
8 KUIACC

TenjoBble ABJICHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJIEKYJISIPHO-KUHETUYECKOH TEOpHH.
CmaurBaHUE U KaOWUISIPHBIE sABJIEHUS. TEnIoBoe pacliupeHue U CokaTue.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTHUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmnroneHnue 6pOyHOBCKOTO JBUKECHHS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPrud Tejla B Ppe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre SBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW W
rOpsAYEr BOJBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHMS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCHUMOCTb CWJIBI  B3aMMOJAEHUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXTY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
WcToOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIIEHHE BEHIECTBA. 3akOH OMma
ans ydyactka uenu. IlocnemoBarenbHOe UM mapajuleIbHOE — COSAUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH dNeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre eNH U MOTPeOUTeNn deKTpruuecKko suepruu B 0biTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHoe noJie 3eMJId ¥ €ro 3Ha4eHHUE ISl )KU3HU Ha 3eMie.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeneHue
AJIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCmonbp30BaHME 3JIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajes. SABieHne 31EKTPOMArHuTHON HHAyKuuK. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJNIy4eHHUS ~ DJJCKTPUYECKON  SHEPIHH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpauyuu.

DJIeKTpU3a1us TeJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aMMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXPAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJbTMETPOM.
. Peocrar n MmarazuH COpOTUBIICHUH.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarsuTHO€ MoJje ToKa. DJIEKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OmneiTel @apasnes.

3aBUCHMOCTh HAIpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIOACHHWIO DJEKTPU3AMHN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

WccnenoBanue AEUCTBUSL DJIEKTPUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TMOCIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia aJIs CHJIBI TOKAa MPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanrie 3aBUCMMOCTH CWJIbl TOKA, UAYILIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBaress.

WccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBHUS TIOCTOSTHHBIX MarHUTOB.
W3yuenne MarHUTHOTO TIOJsSI  MOCTOSHHBIX ~MAarHUTOB TMPU X
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aHMMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIUH:
VICCIICIOBAHUE W3MCHECHMM 3HAYEHUS M HANPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsMHEHOe aBmxkeHue. CBoOomHOE
nagenue. OnbiTel ['anumes.

PaBHoMepHOE aBMKeHHME MO OKpyx)HOCTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbptoToHa. BTopoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
[IpyHLIMT Cynepno3ulnn CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUs I0KOsI, IPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBumxenune miaHeT BOKpyr Connua. IlepBas kocmMuueckass CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. MI3MeHeHne mMmiyibca. IMmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBa3b dHepruu u padbotsl. [loTeHnnanpHast SHEPTUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPI'UH.

Jemoncmpauyuu.

1. HaOmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.
HccenenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJACHUH, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHHUHU
OTHOCUTENILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACHCTBYIOLIEH HAa HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI PU B3aUMOICHCTBUU TEJL.

M3meHeHnue Beca Tena Ipu yCKOPEHHOM JBUKECHUM.

Ilepenada uMIrybca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tela MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBaHue TpakTa IJjisi pa3roHa W JaJbHEUIIIEro paBHOMEPHOTO
JBWDKCHUS IIapUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOITUE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHIKCHUU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  yOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXpaHEHUS DHEPTHUH.
MexaHnuyeckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTy1a. MaTeMaTndecKuil U NPYy>KUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETEHOM IBUKCHHUH.

3aryxamomue — kosebanus.  BbeiHykaeHHble — kojebaHus.  Pe3oHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eCcKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
PacnpocTpaneHne npoaoiabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pE30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OnpeneneHue YacTOThl U Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4aCTOTHI U IEpUOAA KOJeOaHUN NPy KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEproa KOJIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJICOAHUM NPY>KUHHOTO MasiTHUKA

OT MaccChl Tpy3a.
5. IlpoBepka He3aBUCMMOCTH TEpUoAa KoieOaHUl rpy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmIBITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh HEpUOAa  KoJeOaHWH
IIPY’KUHHOTO MasATHUKA OT MAcChl IPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
JIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOlCTBa
IEKTPOMArHuTHeIX BOJH. Illkama snexTpomMarHUTHBIX BOJIH. lcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
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OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.
CeeroBble SIBJICHHS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akOoH TMpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrmoiap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MUKpOCKONa M Teneckona. ['ma3 kak omnrThueckas cucteMa. biInM30opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J[rcniepcusi cBeTa.

Jlemoncmpayuu.

[TpssMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Toyuyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop ayuei B coOuparolie JInH3e.

Xox 1yder B pacCEeMBArONIEH JIMH3E.

[Tonmydenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lonyuenue 6e5oro cBera Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yrJia
MaJICHUS.

2. M3ydeHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJTOMIIEHUS CBETOBOTO Jy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilomyuyenue nzo6paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIVH3BI.

6. OIBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETA B CIIEKTP.

7. ONIBITBI IO BOCHIPUATHIO LIBETA MPEAMETOB NPU HUX HAOJIIOJECHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

KBaHnToBbIE fiBJICHUS.

OmnbiTel Pe3zeppopaa u muianerapHas mojens aroma. Mogens aroma bopa.
Hcnyckanue u noriomeHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTbie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oeta- u ramMmma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HWsoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsOBOIO M MAacCOBOT'O YHCEN.
OHeprusi CBA3M aTOMHBIX snaep. CBs3p Macchl M dHepruum. Peakuum cuHTe3a u
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYCHHM Ha JKUBBIC
OpPTraHU3MBI.

Jemoncmpauyuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONIUX U3TyYCHUH.

6. Perucrpanus usirydeHus IPUPOIHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IAOMINKA MOYJIb NIPEAHA3HAYEH JJII CHCTEMAaTU3alun
U 000OHIEHMs  TNPEAMETHOTO  COAEpKAaHUS M OIbITa  JESATENIbHOCTH,
IPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 10 (u3uke Juid 0O0y4aroumxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipu M3y4eHUM NAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUIKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUH TIPUPOABI W TEXHUKH, OBJAJICHUE YMEHHUSAMH OOBSACHATH (PH3UUCCKHEC
SIBJICHUS, TPUMEHSS TIOJIyYCHHBIC 3HAHWSA, peliath 3a7add, B TOM YHCIE
Ka4eCTBEHHBIC M SKCIICPUMEHTAIBHEBIC.

[TpuHIMNHATBEHO JESTEILHOCTHBIA XapaKTep JaHHOTO pasfelia peaiu3yeTcs
3a CY€T TOro, 4YTO OOYYAIONIUECS BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHWHA pacro3HaBaTh M HAYYHO OOBSICHATH
(u3nvecKue SABJICHUS B OKPYIKAIOIICH PUPOC U TIOBCEAHCBHOM KU3HU;

UCIIO0JIb30BaTh HAyYHBIC METO/IbI UCCICIOBAHMS (PU3NUYCCKUX SBJICHHUN, B TOM
YHCIIC JUIS IPOBEPKH TMITOTE3 M MOJYYSHHS TCOPETHYSCKUX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI Han0OO0JIee BAKHBIX JOCTHKCHHA COBPEMECHHBIX
TEXHOJIOTHI, HAIPUMEDP, MTPAKTUIESCKOTO HCIIOJIb30BAHUS PA3TUYHBIX HCTOYHHUKOB
DHEPIUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYJIA BKIIOYAeT OKCIEPUMEHTAIbHOE
UCCIIeIOBaHNe 0000IIaroniero xapakrepa. MoAynnb 3aBepIIacTCs MPOBEICHHEM
JTMAarHOCTUYECKON U OIICHOYHOU paboThI 32 KypC OCHOBHOTO 00IIIEeT0 00pa30oBaHUSI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyyatomierocs OyayT copMUpOBaHbI CIIEIYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- NPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHMIO POCCHUHCKOU
(bU3MUeCcKON HAYKU;

- IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYKIE€HUH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKCHUN
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- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTU
YUYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPHUSITHE 3CTETUYECKMX KauyecTB (PU3MYECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHWE IICHHOCTH (PU3MYECKON HAyKHM KakK MOIIHOTO HMHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATENBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
Os1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM OOOPYIOBAHHUEM B
JOMAIIHUX yCIIOBUAX;

- c(OpMHUPOBAHHOCTb HaBbIKA pe(IEKCUH, NPU3HAHHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AaKTUBHOE Y4YacTH€ B pELICHUM NPAKTUYECKHUX 33Jay (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHu3allli, TroOpojia, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY M3YUECHHIO MPO(PECCHIA, CBA3AHHBIX C (DU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELICHUs 3ajad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPY KAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM M IMyTel ux

peleHus;

e 8) ajmanTanuMm K M3MEHSIOIIUMCH YCJOBHAM COUMAJIbHON W NMPHPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJCHCTBUU TMPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (PU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
APYTHX,

e - TIOBBIIEHHE YPOBHSA CBOECM KOMIIETEHTHOCTH 4YE€pe3 MPaAKTUUYECKYIO
NEATENIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYIHPOBATDH
UJEH, IOHSITHSI, TUIIOTE3BI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PUINYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOMX JEHUCTBUH C Y4YETOM BIUSHHUS Ha OKPYKAIOLIYIO0 Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHUS TpOTpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOTO
o611ero oopa3zoBaHusi y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC JEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA, PETYJIATUBHBIC
yHHUBEpCaIbHbIC yUeOHbBIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:
e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHU );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHHMSI JIJIS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMBIX (haKTax,
JAaHHBIX U HAOIOICHUSAX, OTHOCAIITNXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKIFOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelieHuss yueOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJXO/ISIIIETO ¢ YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

UCTIOJIb30BaTh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
MOJYYEHHYIO B X0JI€ HCCIIeIOBaHUS WM AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYyTUpPOBaTH 000OIIEHNS M BBIBOJBI 110 pe3yJIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX M KOHTEKCTaX.

Pa6oTa ¢ unpopmaunmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHMOPMAIMK WM JAHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB U (OPM MPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIBbHYIO (opMy mpeAcTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOU rpaduKor U UX KOMOMHAIMSAMU.

KoMMyHMKaTHBHBIE YHMBeEPCAJbHbIE YYeOHbIe NeiCTBUSA:

B X0 OOCYXKIeHUs y4eOHOro Marepuaia, pe3yJIbTaTOB JIA0OPaTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOJJICpKaHUE
0J1aroKeaaTeIbHOCTH OOIIEHHS,

COTIOCTABIIATh CBOM CYXJCHHUS C CYXICHUSIMH JPYTHX YYaCTHHKOB
Juasnora, OOHapyKHUBATh Pa3INYUe U CXOACTBO MO3UITUI;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TMPEACTABISATh PE3ybTaThl BHIOIHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAIbHON paOOThl MpU PEIIEHUH KOHKPETHOW (QU3ndYecKon
npobJieMbl;

IPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTWKEHUIO: paclpelessiTb poiH, OOCYXKIaTh IpPOLECCHl HU
pe3yNbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HANpAaBICHUIO W KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaaa B OOLIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyaIHsX, TPEOYIOLIUX
JUIS pelieHns (pU3NUECKUX 3HAHUI;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUN
(MHOUMBUIYallbHOE, NMPUHATUE PEIIECHUs B IpylNIe, NPUHATHE pELICHUN
rpyIIoN);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUsT PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NIPEAJIAraeMble BApUAHThI PEILICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIBLHBbIN HHTE/JIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYAallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(GU3NYEeCKOTO WCCAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO IPYroro 4YejIOBEeKa B XOJE Copa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABaTh CBOE MPaBO HA OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJMHEWHOE), TPACKTOPHUsSA, PaBHOACUCTBYIOIIASL
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOITUECS COCY/IbI;

paznuyath sBiaeHUs (AudQdy3us, TEMIOBOE IBIKCHHUE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JABWKEHUE, WHEPIUs,
B3aUMOJECUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3AKPEIUVIEHHOW OCHIO
BpallleHus, IMepenaya JAaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, MpeBpalleHUs
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’KalollleM MHpEe, B TOM uHcle (u3nyeckue SBICHHUS B TPUPOJE:
IpPUMEPBI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMHU B >KMBOW U HEXKUBOU
npupoje, JCUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHHUE PhIO, phlUuaru B
TeJe 4YeJI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DU3UUECKUE SBICHUS, UCTIONB3YS
dbu3ndeckue BETWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, Cwia TpEeHus, JaBieHue (TBEPAOro Temna, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TMOJE3HOTO JEHUCTBUSI MEXaHHU3MOB,
KMHETHYECKas W TOTCHIMAIbHAS JHEPTUs), MPU OMHCAHUHU MPABUIBHO
TPakToOBaTh  (U3MYECKUI  CMBICA  HUCHOJIB3YEMbIX  BEJIMYMH, HX
0003HaYEHUS U EIWHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEIMYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PM3NMUECKUX BEIINYUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruM, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMUCBIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBJIEHMSI, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B 1—2 JEHCTBHs, MCIOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
yCIIOBUS 33Jau 3aIIUCBIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAHUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICTSATH IPOBEPSIEMOE
NpEeAnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJ[yYEHHBIM pe3ysibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMpPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYJIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YU4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBHJKEHHS Tela, CHJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAHUM  Y4EOHOTO UCCJIENOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUJE



NpeJIOKEHHBIX Ta0nuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yJbTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BELIECTBA JKUAKOCTH W TBEPIOTO Teja, CUja TPEHUS CKOJIBKECHMUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIA, JICHCTBYyIOIIas Ha
HOrpy’EHHOE B KHUAKOCTh TeNO, KO3(PPUIMEHT MOJe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEJIOKEHHOW WHCTPYKUUHU: TIpU
BBHITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISTH 3HAUCHNE NICKOMOMW BEJIMUHHBI,

co0roAaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMeTp,
phlyar, NOJABUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YUYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OnucaHud (B TOM 4YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCNOJIb3Ys 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBICHUH U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
JKU3HU I oOecreueHrsi 6€30IacHOCTU MpU oOpallieHuy ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpee;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW M IyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB  BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (QU3MYECKOrOo COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALNUU (PU3NUECKOTO COAECpPkKAHUS, B TOM
yycie MyOJuYHO JeNaTh KpaTKHE COOOLIEHUS O pe3yJbTaTax IMPOEKTOB
WIM YYEOHBIX MCCIEAOBAaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKAAThH
BBICTYIIJICHUE NTPE3EHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHUI pacHpenensiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYNNbl, BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpeTraTHBIC COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEeMIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CHKATHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
ANIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apSA0B, NEHCTBUS AIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha MTPOBOJHUK C TOKOM, AJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’)KaloIlleM MHpE, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUBIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usinydyeHue CoiHua, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAaTHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, VyJEJbHAas TeruioTa
IUIaBJICHUS, yJeNbHasg TeIioTa NapooOpa3oBaHUs, yHAeNbHAs TEIioTa
CropaHusi TOIUIMBA, KO3(PPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAaIlTMHBI, OTHOCUTENIbHAS BJIAKHOCTh BO3/yXa, AJICKTPUUECCKUU 3aps,
Cuja TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COMPOTHBJICHUE MPOBOIHHKA,
yAETbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCKUil CMBICH MCIOJIb3YeMbIX BEJIWYUH, 0003HAUEHUS U €IUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMNH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHHUSI MOJIEKYJISPHO-KUHETUYECKOW TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JIJisl ydyacTKa 1€, 3aKOH
Jxoyns—JleHnia, 3aKOH COXpAaHEHHWs DSHEPrud, IIPpU ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTrHYeCcKUux
iaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUH,
(bU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyu B 2-3 JEHCTBUA, WCHONB3YsS 3aKOHBI U
dbopMybl, CBsA3BIBaIONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYJIbI,
HEOoOXoauMbIe JUIsi €€ pelIeHUs, NPOBOJAUTh PACUEThl W CPAaBHHUBATH
MOJIyYeHHOE 3HaUYCHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMHU;
pacno3HaBaThb NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATDH
MPOBEPSIEMOE TPEANOJIOKEHUE, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI KCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA  WITU
(bu3MYecKUX CBOMCTB Tel (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/lyXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTU IMPOIecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHHH OT IBETa H3Iy4arolieil (MOTIonaroiiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wionanad e€ TIOBEPXHOCTH, OJCKTpH3alMs Tel W B3aUMOJCHCTBHE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBUE TOCTOSHHBIX MarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHUTHOTO TOJIi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMATHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIHMPOBATH
poBepsieMbIe MPEANOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHus, ONUCHIBAThH XO/1 OTBITA U (POPMYTUPOBATH BHIBOIBL;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUN C YIETOM 33/TaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMpPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHHUKA OT €ro JJIMHBI, IUIOIAJA TOIEPEYHOrO
CEYEHHUs U YAEIbHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsIKEHUS Ha IPOBOJHHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIJAHUPOBATh HCCIIEJOBAaHUE, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJlenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM MUCCIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BeJIWYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHS, COOMpPATH
DKCIEPUMEHTAJIBHYIO YCTaHOBKY, CJIEAys NPEMJIOKEHHON MHCTPYKLHH, U
BBIYHUCJIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh MpaBuiia TEXHUKHA 0€30MAaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000py0OBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUcaHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TMTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IECKTPHUUECKUE
PETOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIOJNIB3YSl 3HAHMUS O CBOWCTBax (DM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIENbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIeH;



NPUBOAUTh  NpUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCMOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPHU OOpaIlleHUH C Mpudopamu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIOIIeH cpee;

OCYIIECTBJIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
WHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATh  MH(GOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTeparypy  (QHU3MYECKOrO0  COAEpIKaHWs, CIPABOYHBIE MaTEpUAbI,
pecypchl cetu MIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJCpXaHHUA, B TOM 4YHCIEC NyOIMYHO TPEACTABISATH PE3YIbTAThI
NPOCKTHON HIIM MCCIIEAOBATEIBCKON NESATEIbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBINM TIMOHATHUHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIUCH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHNA (DU3HUYECKHIX
IPOIIECCOB paclpeneisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIIbHOCTH TPYIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K xonIty 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUIN:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyras, IjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAaHUS U TOTJIOIIEHUs, alb(a, OeTa- U raMMa-u3IydeHuUs,
U30TOIIbI, SIIEPHAS] DHEPTETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOIHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XEHME, KOJeOaTeabHOe NBIKEHHE (3aTyxalouiue M
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKCHHE
3BYKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUSA CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaThb IPOSBICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOAE:
NPWINBBI U OTJIUBBI, ABUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
36MJICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, LBETa Tell,
ONTUYECKUE SIBJIECHUSI B NMPUPOAE, OMOJOTMYECKOE AEMCTBHE BHUIUMOTO,
yJIbTPapUOIECTOBOTO M PEHTITCHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4Yd, PaJHOaKTHBHOE H3Iy4YeHHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3JIYyYEHHHA Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PUINYECKUX
SIBIICHU;

OIMHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBJICHHS, UCIIONIb3YS
(¢u3znueckue BEIWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IIpHU
HEPaBHOMEPHOM JIBM)KCHUHM, YCKOPEHME, IIEPEMEIICHHUE, IIyTh, YTIJIOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYTOCTH, CWJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Teja, HUMIIYJbC TeJa, HMIIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUATbHAas SHEPrusl Tena,
NOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATOU
IIPY’KUHBI, KHUHETHYECKas DHEPIus, IIOJIHAs MeEXaHU4ecKas DSHeprus,
NEPUOJ U YacTOTa KojeOaHuH, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HaueHUS W €AMHMIIBI (PU3UUYECKUX BEJIWYWH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOIME JAHHYIO (PM3HYECKYIO BEJIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
IPUHLUI CYNEPNO3UIMM CWI, NPUHLUII OTHOCHUTEIBbHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEN



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2-3 U3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3adadd (omupammuecs Ha cuctemy U3 2-3
yYpaBHEHHUI ), HUCTIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PH3UIECKIE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WIM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JJISl PEUICHHMS], TPOBOAUTH PACUEThI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
($u3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300pa’KeHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pa)KeHUs MpeaMera B coOuparomei
JuH3e, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB HM3ITYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o00Opy/sOBaHUsA, OINUCHIBATH XOJ  ONBITa M  €ro  pe3yjbTarhl,
(dbopMyIHpPOBATH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yrja OTpakeHUsl CBETa OT yrIjla MaJeHUs U yria MpeJoMJICHHs OT yria



NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHII U TPadUKOB, IEJaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs] (U3NYECKUX BENIWYHH (CpeaHsas
CKOPOCTh M YCKOpEHHE Tejla IMpH PpPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOrO MajeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUSl CKOJBKEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuosl KojeOaHW MaTeMaTH4ecKoro U IPYXHUHHOTO MAasTHUKOB,
ONTHYECKass cuja coOuparome JHUH3bI, PaguoOaKTHUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTANIbHYIO YCTaHOBKY H
BBITMIOJHATh U3MEPEHUS, CIEAYsl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YIbTAThl C yUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUH;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJEeNb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBl JCWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHud (B TOM YHUCIE:
CHHMJIOMETpP, NaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO03UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCTOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKHUX IPOIECCOB
OpU PELICHUH Y4eOHO-TIPAKTHYECKHX 3a/]ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOMparoiei TuH3e;
NPUBOAUTH  NpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 obecrieueHus: 6€30MacHOCTH MPU OOpaIllEHUH C Mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYILECTBJIATh TOUCK UHpoOpManuu (U3NYECKOTO COJCpKAaHUA B
HNuTepHere, caMoCTOATENHHO (OPMYIUPYsI MOMCKOBBIHM 3arpoc, HaAXOJUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOIYYEHHON HHPOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONIOJHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXkaHMs, CIPAaBOYHbIE MAaTE€pHUAJIbI,
pecypcebl cetu MIHTEpHET, BiIafeTh NpUEMaMUA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTIO COAEpIKAHMS,
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl HIPOEKTHOM WM UCCIIEN0BATENBCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapar Hu3y4yaeMoro pasjena (U3HKH U COIMpPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM O0coOEHHOCTEeH ayauTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

KontpoabHbie

IIpakTHYeckue

JyeKTpoHHBbIe (LM pOoBbIE)

n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. ®dusnka u e€ posib B NO3HAHUHN OKPY/KAIOIIEro MHUpa
1.1 ®dusnka - HayKa o MPUPoJIe 2 https://m.edso00.ru/Z1V7L302N
1.2 Dusnueckue BEIUYNHEL 2 1 https://m.edsoo0.ru/K5VOT6K4K
1.3 EcTecTBeHHOHAYYHBIN METO/ MTO3HAHUS 2 https://m.edsoo.ru/UOY1E8T7R
Hroro mo pazneny 6
Pa3znen 2. IlepBoHayaibHbIe CBEJeHUNA 0 CTPOCHUHU BellleCcTBa
2.1 CtpoeHue BemecTBa 1 https://m.edsoo.ru/MW1D9YOC7F
€HHE U B3aUMOJIEHCTBHE Yac
2.2 JABIKCHHE H B3AHMONCHCTBHE HaCTHL 2 1 https://m.eds00.ru/A9I9P8SER
BEIIlECTBA
2.3 ArperaTHbple COCTOSIHHS BEIIECTBA 2 https://m.edsoo0.ru/Q6E9JOE6G
Hroro no pazgeny S)
Paznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe ABMKEHIE 3 https://m.edso0.ru/S8Y6F5F71
3.2 Wueprus, macca, TNIOTHOCTh https://m.edso0.ru/C318B7U3M
3.3 Cuta. Buner cunn 14 1 https://m.edsoo.ru/Q0M2I10R3Q
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
aBiienne. [lepemaua gasie é
4.1 Hlasreru PEAata ABICHHA TBCP/BIMH 3 https://m.edsoo.ru/X9P8J2M7R

TCJIaMH, )KXUAKOCTAMU U ra3aMu



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBiieHME KUIKOCTH 5 https://m.edsoo.ru/Z9F3W0OR9Z
4.3 AtmocdepHoe naBieHNE 6 https://m.eds00.ru/Q8S1E3W1Q
4.4 HGHCTBITI_G PRHAROCTI 1 rasa Ha 7 3 https://m.edso0.ru/XIN1Q1T1K
NOrpyEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTB. JHepPrus
5.1 PaGora u MourHOCTH 3 1 https://m.edsoo.ru/Q5A4L 8M8W
5.2 [IpocThie MEXaHU3MBI 5 1 https://m.edso0.ru/P3H8TOG5W
5.3 MexaHuuecKasi SHeprus 4 https://m.edsoo.ru/KOP8FIM8I
Hroro no pazneny 12
PeszepBHoe Bpemst 3 https://m.edso00.ru/V1S2D2X6R
OBIIEE KOJIMYECTBO YACOB 110 68 12

I[TPOIT'PAMME



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoandyecTBo yacoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne i/m Kontponbnbsie  IlpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. TenioBble iBJIEHNA
1.1 CtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/F5E6H2VIR
1.2 TennoBbie mpoiecchl 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazneny 28
Pa3nes 2. DiiekTpHYecKHe M MATHUTHBIC SIBJICHHSA
51 SHGKTpI/I‘IeCKI/I? 3apsbl. 3apsyKEHHBIC Tella 7 1 https://m.edsoo.ru/B7Y8RIABA
U UX B3aUMOJECHCTBHUE
2.2 [loCTOSIHHBIN 2IEKTPUUECKUN TOK 20 7 https://m.eds00.ru/O5S3Y2N0J
2.3 MaruutHbIe SIBJICHUS 6 1.5 https://m.edsoo.ru/\V2V6P6T3S
2.4 DNEeKTpOMarHuTHasE MHYKIUS https://m.edsoo.ru/V7C3B4P8F
Hroro no pazneny 37
PesepBHOE Bpems 3 https://m.eds00.ru/C8J6U6B7I
OBIIEE KOJIMYECTBO YACOB I10
. 68 4 14.5

[NPOT'PAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoandyecTBO 4acoB

JyieKTpoHHBbIe (LM pOoBbIE)

Ne i/m KonTponbnbsie  IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pasznen 1. Mexanuveckue siBJIeHUSA
Mexanuueckoe €HHUE U CIIOCOOBI €ro
1.1 NAHITHECROC ABIDICHIC 1 ¢ prer 10 1 https://m.eds00.ru/T8L5V2H4Q
O CAHUS
1.2 BsaumonetictBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPaHECHHS 10 https://m.eds00.ru/TOI6K2G3M
Hroro mo pazneny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJIHBI
2.1 MexaHn4yeckue KoJieOaHus https://m.edsoo.ru/R914Y0OM6Z
2.2 MexaHn4eckue BOJTHBI. 3BYK 1 https://m.edso00.ru/19K8U1IN8M
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
DnekTpoma 0€ moJie
3.1 JICKIPOMATHITHOE HoJe 1 6 2 https://m.edsoo.ru/E309B1Z2L
OJICKTPOMArHUTHBIC BOJIHEBL
Hroro no pazneny 6
Pasnen 4. CBeToBbIe AABJICHUSA
41 3aKOHBI pacIIpOCTPAaHEHHUS CBETA https://m.edso0o.ru/F3GOV6H2Q
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI https://m.eds00.ru/Z8D1B7T0V
4.3 Paznoxxenne 6e10ro cBeTa B CIEKTP https://m.edso0.ru/Z9X0C2NOL
Hroro no pazneny 15



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pa3gen 5. KBaHTOBLIE ABJICHUSA

5.1 Hcmyckanue u MOrIonieHne CBETa aTOMOM https://m.edsoo.ru/R6VV4J7V8S
5.2 CtpoeHne aTOMHOTO sipa https://m.edsoo.ru/L3EOT6R2Q
5.3 SnepHbie peakiuu https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pasznen 6. [loBTopuTE1HO0-00001IAOIMH MOYJIb
IT 600
6.1 OBTOPCHHE H ODODIICHHE COACPIATHA 9 2 https://m.edso00.ru/0O7S0Z6M3lI
Kypca ¢u3uku 3a 7-9 kimace
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOIT'PAMME



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

MPOBEPSIEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHMUS

7 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeIbLHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iiniaTh SABJICHUSA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3Y4YCHHBIC CBOWCTBA Ten U (U3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYECKWE BEIMYUHBI, TP OINUCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUH CMBICI HCIONB3yeMbIX BEIMYUH, WX
0003HaYCHHS U €AMHMIIBI PU3UIECKUX BEITUYUH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JAaHHYI (U3MYECKYI0 BEIWYHHY C JIPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBbIE 3aKOHbI, HpPH 3TOM JIaBaTh CIIOBECHYIO
GbopMynIHMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

OOBSACHATh (PU3UUYECKUE SIBICHHS, MIPOIECCHl U CBOWCTBA TEN, B TOM
9guciae W B KOHTEKCTE CHUTYallid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
o0bscHeHMEe W3 1 — 2 JIOTMYECKMX IIaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3UYECKUX SBICHHM, PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

peuath pacu€THbie 3aauu B 1 — 2 HEeiCTBHS, UCIOIB3Ys 3aKOHBI U




dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBMSL 3aJa4yM 3alMChIBaTh KpPAaTKOE YCIOBHE, IOACTABIATh
busznyeckre BENUINHBI B POPMYIIBI M POBOJUTH PACUEThI, HAXOAUTh
CIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJISl PEIECHUs 3a1ay, OLICHUBATh

PEATUCTUYHOCTD MOJTyYeHHON (PU3UUECKON BEITMUMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TTOMOLIH
bu3nyecKuXx METOAOB, B ONHMCAHUU HCCIEJOBAHMS  BBIICIATH
npoBepsieMoe  TpEeANoyiokeHue  (TUIoTesy),  pa3indyarth |
MHTEPIPETUPOBATh MOJYYEHHBIM pe3ylbTaT, HaXOAWTh OIIMOKU B

XO0J¢ oIibITa, ACJaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEpPSIEMbIC
NPEIIONIOKEeHNsI, CcOOUpaTh  YCTAaHOBKY W3  MPEJIOKEHHOTO

000pyA0BaHus, 3aMMCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBINIOJIHATH TIPSIMBIE W3MEPEHHS C HMCHOJIb30BAHHEM AHAJIOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS MPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOM
BEJIMYMHBI OT JAPYTOM C MHCIOIb30BAHUEM IPSMBIX H3MEPEHUl,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOT'O HCCIEIOBaHUS, COOMpPATH
YCTaHOBKY M BBINOJHATh U3MEPEHMS, CIECAYs IPEUIOKCHHOMY IIIaHy,
(GUKCUpOBaTh PE3yNbTAThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUL U IpaMKOB, J1€J1aTh BBIBOIBI

110 pe3yJjibTaTaM UCCICAOBAHUA

1.12

MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PU3NUYECCKUX BEIUYUH, CICTYS
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEpPEeHU coOuparth
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHMCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1abopaTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUIBI JCHCTBUS TNPUOOPOB M TEXHHYECKHX
YCTPOWCTB, XapaKTepHU30BaThb MPUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOUIbIO HMX ONHCAHUS,
UCIIONIB3YSl 3HAaHUS O CBOMCTBaX  (U3MYECKUX  SIBICHUH U

Heo0XouMbIe (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOIUTH TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPaXx)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHusi Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOTIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBE/ICHHUS B OKPYXKAIOMICH cpeie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IyTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHHMKOB
BBIICTIAT MHPOPMAIMIO, KOTOpasi SBJISAETCS HPOTUBOPEUMBOM HIIN

MOKET OBITh HEIOCTOBEPHOU

1.17

MCII0JIb30BaTh pu BBITNIOJIHEHUH Y4eOHBIX 3a/IaHUI
HAyYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrOo  COAEpIKaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTu VIHTepHeT, BIAJeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIIUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKUE NMUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMK (PU3HIECKOTO
COJIepKaHusA, B TOM YHCIe MyOIUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3yibpTaTax IPOEKTOB WM Y4YEeOHBIX MCCIEIOBaHMNA, IpPHU 3TOM
IPAMOTHO HCIIOJIb30BaTh WM3YyYCHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIlUeH

1.19

IPY BBIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIICAOBAHUH paclpenesiTh
00513aHHOCTH B IpyMIle B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA NEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYNIbl, BbICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBast MHEHHE

OKPYKaroIIHNX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IIOHATHUA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bHBH‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyUYCHHBIX (U3UUECKUX SBICHUN B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUI

14

OIMCHIBATh HW3yYCHHBIE CBOHCTBA Tel M (U3MUCCKHE SBICHUS,
UCTIONB3Yysl (U3NYECKHe BEIMYUHBI, TMPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICA  HCIIOJIB3yEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (HOPMYJIH,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIOJIb3YSl W3YYEHHBbIE 3aKOHbI, NpPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIHUpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaKECHHE

1.6

O00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTWYECKHMX IIaroB ¢ MoMomblo 1 — 2 W3y4yeHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7ayu B 2 — 3 NEHCTBHS, UCIOIb3Ys 3aKOHBI U
dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JNAHHBIX JUIS peLICHHs 3a/lauyd, BbIOMPAaTh 3aKOHBI U (HOPMYIIBI,
HeoOXouMbIe JUIsl €€ pelIeHUs, MPOBOAUTH PacyEThl U CPaBHUBATH
IMOJIYYCHHOC 3HA4YCHUC (bI/ISI/I‘IeCKOI\/'I BCIIMYHNHBI C MU3BCCTHBIMHU

JaHHBIMHU

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh MPH MOMOILU
(UBHYECKUX METOOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIICISATh
pPOBEPSIEMOE MPEIOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

MMPOBCACHU UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIH
bu3MYeCKuX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEpPSIEMbIC

OpPEINONOXKEeHUs,, CcoOUpaTb  yCTaHOBKY U3  IPEIOKEHHOTO




000pyI0BaHUs1, OMUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHSATh TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U JATYNKOB (PU3MUECKUX BEIMUMH, CPABHUBATH PE3YJIbTATHI

U3MEPEHU ¢ y9€TOM 3a/1aHHOI a0COMOTHOM MOTPEITHOCTH

1.11

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOM
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM IIPSAMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpEeHus, ciexys  INpeUIoKEeHHOMY  IIaHy, (uKcHpoBaTh
pe3yabTaThl MOMYyYECHHOH 3aBHCHUMOCTU B BHJE TaOMUI] U TpagHKOB,

ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM MCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenyst TNPENJIOKEHHOM HWHCTPYKLIMH, M BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padoTe ¢

1abopaToOpHBIM 000y IOBaHUEM

1.14

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA MX ONUCAHUSA, HCIOJIb3Ys
3HaHMS O CBOMCTBaX (DU3MYECKHX SBICHUHM ¥ HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIbHbBIE
nprOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISITH CXEMBI
JNEKTPUYECKUX IeTed ¢ TMOCIe0BaTeIbHbIM U MapalljieIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3inuas yCIOBHbIE 0003HAYCHUS

OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHl (HaXOAuTh HWH(OpPMAIMIO O MpUMepax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU JJIg  oOecriedeHusi 0e30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAaHEHUS 310pPOBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPY KAIOIIEH cpefie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHMSI B CETH
HHtepHeT, Ha OCHOBE HUMEIOLIUXCSA 3HAHUM U IyTEM CpPaBHEHUS
JIOMOJIHUTEIBHBIX HCTOYHUKOB BBLACIATh HHGPOPMALHIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh MPH  BBHIMOJIHEHMM Y4YEOHBIX 3aJaHUi  Hay4HO-




HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEpKaHUs, CIPaBOYHBIC
Marepuaisl, pecypcsl cetd VHTepHeT; BlageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHbIE COOOIICHMUS,
0000mas WHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
CoJlep’KaHus, B TOM 4YHUCJIE€ NYOJIMYHO TMPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCIOJIb30BAaTh W3YUYCHHBIM MOHATUMHBIN ammapar Kypca

(u3UKH, COMPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB U MCCIECIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyHHBI, BI:ICTpaI/IBaTI:
KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

paszpeuatb KOHQJIUKTHI

9 KJIACC

Kon
NpoBepPsIEMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIEHUWE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN

14

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3WYECKWE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHMIIBI PU3UUIECKUX BEITUWYNH, HAXOIAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTUMH




BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YUYCHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBbIE 3aKOHbI, HPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIHMpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ nu3 2
— 3 JOTMYEeCKHMX IIaroB ¢ IMOMOIIBI0 2 — 3 H3y4YEHHBIX CBOMCTBA

(bu3nUecKux ABICHHUM, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbCe 3a7aud (OmUparouIecs Ha cucremMy u3 2 — 3
YPaBHEHUI), WUCIONB3ysl 3aKOHBI W  (HOPMYJbI, CBS3BIBAIOIIHE
¢u3nueckue BeNWYMHBI: Ha OCHOBE aHAJIMW3a YCIOBHS 3a/a4d
3alHChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEOCTAIOIINE WIIH
U30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUIS pPELIeHUs, TMPOBOIUTH pacdEThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOT'O 3HAUCHUA (I)H3I/I‘IGCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh NpPOOJEMbl, KOTOPbIE MOXKHO pPELIUTh IPH I[OMOIIN
(U3NYECKUX METOJIOB, WCIIONB3YsI ONMMCAHUE HMCCIICAOBAHUS, BBIICISATH
IpoBepsieMOoe TPEANoI0KEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEICHUS] HUCCIICAOBAHUsSA, JI€JIaTh BBIBOJbBI, HHTEPHPETUPOBATH

pe3yIbTaThl HAOMIOIEHHI U OMBITOB

1.9

NPOBOJIUTH OMBITH TI0 HAOMIOACHUIO (H3MYECKUX SIBICHUH WA
(U3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYIOBaHHUS, OMMCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, HGOPMYITUPOBATH BHIBOIBI

1.10

OPOBOIUTH MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHHUH,
OTIpe/IeTIsisl CpeHee 3HAueHHE HW3MepseMOl Benu4yuHbI ((OKYyCHOE
paccTtosiHie coOuparoliel JHH3bI), 00OCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHs (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (DM3UYECKUX BEIUYHUH C
UCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (HUKCUPOBATH pE3yJIbTaThl

HO.Hy‘-IeHHOI\/'I 3aBUCHUMOCTH (bI/IBI/I‘-IGCKI/IX BCJINYHMH B BHJAC Ta6JII/II_II/I




rpaduKOB, JeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIEI0BAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  M3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUITAHUPOBATh M3MEPEHHs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJenys MPEeAJoKEHHOW HMHCTPYKIUH,
BBIUNCJIATh 3HAYCHHWE BEIUYHMHBI M AHAIU3UPOBATH IIOJyYCHHBIE

pe3yJIbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3UYECKUX MOJENEHl:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOUYHHUK
CBE€Ta, Jy4, TOHKAas JINH3a, IUIAHETapHAas MOJIEJb aToMa, HYKJIOHHAs

MOZACIIb aTOMHOTIO AApa

1.15

XapaKTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHHMA U HEOOXOIUMbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKHM H3yUYEHHBIX
TEXHUYECKUX YCTPOMCTB, MN3MEPUTEIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB IMPH PEHICHUH Y4eOHO-TTPAKTHUUYECKUX
3ajiau, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUSI N300paKEHUH B MIOCKOM

3epKajie U coobuparoleit TuH3e

1.17

OPUBOJIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEpPax)
MPaKTUYECKOTO UCTOIh30BaHUs (PN3NICCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHusi Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOTIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBE/ICHHUS B OKPYXKAIOMICH cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJAEPIKAHUS B CETH
NHTepHeT, CcaMOCTOSTENIBHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HaxXoJUuThb oyTn OIMPCACIICHUSA AOCTOBCPHOCTU HOHy‘IGHHOfI
uH(pOpMallMd Ha OCHOBE HMMEIONIMXCS 3HAHUI U JOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJNb30BaTh TPU  BBHINOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JINTEPaTypy (PU3UUYECKOrO COJEpXKAHUSA, CIPaBOYHBIE
Marepuaisl, pecypcbl ceru MHTepHeTr; BiageTts  npUEMaMH

KOHCIIEKTUPOBAHHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUKA U3 OJHOI




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKMX MCTOYHHMKOB (DPU3NYECKOTO
CoJiepKaHusl, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIIN
UCCIICOBATEILCKON  ACATEIBHOCTH, IPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN alllapaT U3y4aeMoro pasaena
(GU3MKN U CONPOBOXKIATh BBICTYIJICHHE IpE3CHTaLUel Cc y4éTom

0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUM Y4YEOHBIX MPOEKTOB U MCCICIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4YaMu, CJIICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA W  KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyHHBI, BBICTpaI/IBaTI:
KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

pazpeuatb KOH(QJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Kon

3JIE€MEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupone. SBieHus npUPOABL.
OusnyecKkue SBICHHA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeTMUMHBL. V3MepeHHe — (PHU3MUECKUX
BenmuuuH.  Dusmyeckue  npubopel.  IlorpemHocTts

u3MepeHuil. MexyHapoaHasi CUCTEMa €AUHULL

1.3

EcrecTBeHHOHAY4HBII METOJA TO3HAaHUS: HAOIIOJCHHUE,
IIOCTAHOBKA HAay4YHOI'O BOIPOCA, BBIABU)KCHHE THUIIOTE3,
HKCHEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBSICHEHHUE

Ha0JIIOaeMOTO SBJIEHUS

1.4

Onucanne pU3NUECKUX SBJICHUN C TTOMOIIBIO MOIETIEH

1.5

[TpakTuyeckue pabOTHI:
N3MepeHne paccTosTHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO Tea.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenue temneparypsl IpU MOMOLIN KHUIAKOCTHOTO

TEPMOMETpA U AaTYUKA TEMIIEPATyPhI

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIECTBA

2.1

CTpOGHI/Ie BCIIECTBA: AaTOMblI MW MOJICKYJbI, HX
pa3sMEphL. OHHTBI, AOKAa3bIBAIOIUC AOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBmwxenune dactun BeniectBa. CBsA3b  CKOPOCTH
JIBH)KEHUS  4acTULl C  Temmeparypoil. bpoyHoBckoe

nBkenue, nuddysus

2.3

B3anmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBAaHHUC




AFpeI‘aTHHG COCTOSIHUA BCHICCTBA: CTPOCHUC Ta30B,

KUIKOCTEH W TBEPHBIX  (KPUCTAUIMYECKHX) T

2.4 B3aumocCBs3b MexIy CBOWCTBAMU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTuyeckue pabOTHI:
Onenka [guameTpa aromMa MeETOJIOM psioB  (C
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OnbITBl IO HAOJIOACHHUIO TEIUIOBOTO PACITUPEHUS

ra3os.
OmpiTel 1O OOHApY)KEHHWIO  JCHCTBUSA  CHJI

MOJICKYJISIPHOI'O MMPUTSXKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe NIBIDKECHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKEHUE
3.9 Ckopoctb. CpenHsisi CKOpOCTb IPU HEPaAaBHOMEPHOM
' JNBUKEHNU. Pacuér myTH 1 BpeMEHH JIBUKEHUS
SBnenne umHepuuu. 3aKOH MHEpUUH. B3anmmoneincTBue
3.3 TeN Kak MPUYMHA U3MEHEHUS CKOPOCTHU JBUXKEHHUS TEl.
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBsI3p  IJIOTHOCTH €
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTBa
3.5 Cuila KaK XapaKTepUCTHKA B3aUMOICUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' ITOMOILBIO AUHAMOMETpPA
37 SBnenue TArOTEHUA U cuiia TsxecTH. Cuia TKeCTU
' Ha JIpyTrux mianetax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHHE CKOJIBXKEHUS W TPEHUE TMOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW MPSAMOIL.
' PaBHOelicTBYIOIIASA CHIT
310 [TpakTrueckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS




(mapuka B OKUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBromMoOmiIs W Tak pgainee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHHsS Opycka WIM IIapukKa T0
HAaKJIOHHOM  IUIOCKOCTH. OmpenelieHue  IUIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (medopManuu) mpyKUHBI OT
MPUIOKEHHON  Ccuibl. ONbBITHI, JIEMOHCTPUPYIOIINE
3aBUCHMOCTD CHJIBI TPEHHUS CKOJIBKECHHS OT Beca Tella U

XapakTepa COINPUKACAIOIINXCS IOBEPXHOCTEHN

@usnuyeckue SABJICHUS B IIPUPOJE: NIPUMEPHI JABUKEHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B KMBOW W HEXHBOW MPHUPOJIE,
JeUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTponcTBa: AMHAMOMETP, OIIIUITHUKA

JABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE U TA30B

HaBnenue TBEpHoro Tena. CrocoObl YMEHBIICHHS H

1 YBEIUYCHUS JaBICHUS
42 JlaBieHnue ra3za. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenaya naBneHus TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKHE MAITUHBI
3aBUCHUMOCTh  JABJICHUS OJKUIKOCTH OT TJIyOWHBI.
44 IM'uapocraTnveckuii mapagokc. CooOmaronmecs: Cocyabl.
['mapaBnuyeckre MEXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe fasneHue. [IpuuuHbl
A CYIIIECTBOBAHUS BO3AYIIHOW oOomouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
16 W3mepenue atmocdepHoro nasieHus. I[IpuGopsl s
' U3MepeHust aTMOC(HEpPHOro JaBIeHUS
JlelicTBue >KUIKOCTH MU Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuparoomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. BozayxomnnaBanue
4.9 [TpakTrueckue pabOTHI:




UccnenoBanue 3aBUCUMOCTM Beca Telna B BOJIE OT
00béMa TOTpYKEHHOM B IKHAKOCTH YacTH Tea.
Onpenenenne BBITAIKUBAIOLIEN CUIIBI, JEHCTBYIONIEH Ha
Te€no, NOrpykéHHoe B  Kuakoctb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, AEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT 00BEMaA
MOrpYKEHHON B KUJKOCTh YaCTH T€Ja U OT INIOTHOCTH
xuakoctu.  KoHcTpywpoBaHwe ~— apeoMmerpa  WIH

KOHCTPYUpOBaHUE  JIOAKM M  OmpeaeseHue  eé

rpy30M0AbEMHOCTH

Ousnyeckue  SBJICHUA B IPUPOJE:  BIHSHHE
4.10 aTMOC(epHOro AaBICHHS Ha )KUBOM OpraHu3M, IUIaBaHHE

pBIO

TexHuveckne yCTpOHCTBA: COOOMIAIOIMUECS COCYIBI,
411 YCTPOWCTBO BOJAOINPOBOJAA, THUIPABINYECKUN IIpece,

MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHn4deckasi MOIIHOCTb
£ 3 [IpocTele MeXaHW3MBI: pblyar, OJIOK, HaKJIOHHas
' I0CKOCTh. [IpaBuio paBHOBeCHS phryara
5.4 [IpumeHeHne paBUiIa paBHOBECHS pblyara K OJIOKy
«3on0T0e  mpaBwio»  MexaHukH.  Koadduuumenrt
55 II0JIE3HOI'0 TIEWCTBUS MEXAHU3MOB. [Tpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennuanpHas SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5 g [Tonnass MexaHwdeckass >HEprus. 3aKOH H3MEHEHUs U
' COXPaHEHUS MEXaHHYECKON YHEPTHH
5 g [TpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUA  TIpH




PaBHOMEPHOM  JBW)KEHMM Te€la 110 TOPU30HTAJILHOU
noBepxHoctu. MccienoBanue yciaoBUiA paBHOBECHSI pblyara.
N3mepenue KII/l HakioHHOHN 1uiockocTH. M3ydyeHue 3akoHa

COXPaHEHHUS MEXaHUYECKON SHEPrUU

Ouzuyeckue SBICHHUS B MPUPOJE: pblUard B Tele

5.10
4eloBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOABWXXHBIA H
511 HETIOJBVIKHBIN OJIOKW, HAKJIOHHAs TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
pasaena 3jJIeMeHTAa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemecTBa. Macca ©  pa3Mepsl
' Mosiekyd.  OmbITBl, HOJATBEP)KIAIOLUINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO U Tra3000pa3HOro
6.2 cocTosiHMM BemecTBa. Kpucrammmdeckue u amopdHbIE
Tena
OObsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKHHETHUYECKON
TEOpUHr
6.4 CmauvBaHue M KallWUISIPHBIC SIBJICHUS
6.5 TemnnoBoe pacIMpeHne U CKATHE
56 Temneparypa. CBsi3b TeMIeparypsl CO CKOPOCTBIO
' TEIJIOBOTO ABM)KCHUSI YACTHII
6.7 Buytpennss sueprus. CiocoObl U3MEHEHUs BHYTPEHHEH
' SHEPTHUU: TeIUIoNepeaada U COBEpIIeHNnEe pabOThI
68 Bunel temsonepenayn: TEMIONPOBOJHOCTh, KOHBEKLIUS,
' U3ITydeHue




KonnyecTBO  TEIUIOTHL VYnenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
6.11 [InaBneHue u oTBEp/IeBaHNE KPUCTATUTMYECKUX BELIECTB.
' VY nenbHas TemioTa MaBiIeHUs
[TapooOpazoBanne U  KoHAeHcanus. Vcmapenue.
6.12 Kumnienne. YpaenpHas  Temora — mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUSA
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIIMBa. Y 1eibHasl TEMJI0Ta CTOPAHUS
[Mpunnuner  pabotel  TermoBeix — aBuratenert  KIT/]
6.15 TEIJIOBOTO JBUTaTeNs. TerioBble ABUTATENM M 3allUTa
OKpYKarolleu cpebl
3aKOH COXpaHEHHUs U MPEBPALLEHUS SHEPIHHU B TEIJIOBBIX
6.16
mporueccax
[TpakTrueckue pabOTHI:
OnmbITBl 1O OOHApYXEHUIO  JeHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHUSI.
OnbITEl IO BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOU
COJI WJIU caxapa.
OnbITel 10 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, JKMJKOCTEU U TBEPABIX TEN.
6.17 Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPHUIIA.

OnbITL, JEMOHCTPUPYIOLIIME 3aBUCUMOCTH JABJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.

[IpoBepka rumnoresbl JUHEWHOW 3aBUCHUMOCTH JJTUHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TpPyOKe OT
TEMIIEPaTypBbl.

Habntonenne n3MeHeHust BHYTpEHHEH SHEpIruu Tena B
pe3yJbTare Tersionepeaayd U padboThl BHEIIHUX CHUIL

Hccnenosanue SIBIIEHUS TermiooOMeHa npu




CMEILIMBAHUH XOJIOJIHOW U rOpsYEr BOJIBI.

OnpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJOW TpH TEIJIOOOMEHE C HarpeTbiM METaUTHYeCKUM
LHUAJTUHIPOM.

Onpenenenne yneiabHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue nporecca uCnapeHusl.

Onpenenenre OTHOCUTENbHON BIAXXHOCTH BO3/yXa.

Omnpenenenue yAelIbHON TEMJIOTHI TUIABICHUS JIbJIA.

dusnueckue SBICHHS B TPUPOAE: TOBEPXHOCTHOE
HaTsDKEHHE M KamWwULIpHBIE SABICHHS B MPHPOE,
6.18 KpUCTaJIIBl B IIpUpoae, uznyuenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHEs, CHera.

TexHudeckue  yCTpOMCTBA:  KAaNWULIAPBL, IIPUMEPHI
WCIOJIb30BAaHUS KPUCTAIIOB, >KUJIKOCTHBIA TEPMOMETP,
6.19 JaTYMK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOIUJICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzarys Ten. [[Ba posa dIeKTpUIECKUX 3apsa0B

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona
7.2 (3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEll OT

BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMU)

DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
7.3 noyst. [IpuHIUMN Cyneprno3uIuy IEKTPUIECKUX ToJIeH

(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »siekTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anekTpudeckuii 3apsana. Ctpoenne aroma. [IpoBogHuKH 1
IHABIEKTPUKU
7.5 3aK0H COXpaHEHUs ICKTPUIECKOTO 3apsiaa

ONEeKTpUYECKUH  TOK.  YCJIOBHS  CyIIECTBOBaHMS
7.6
ANEKTPUYECKOr0 TOKA. ICTOYHMKM IOCTOSTHHOTO TOKA




Jencreus 3IEKTPUYECKOIO TOKa (Temosoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUNA TOK B

KHUAKOCTAX U razax

OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPpUUYECKOE
7.8

HampsHKeHHe

ConpoTuBieHnue IIPOBOJIHUKA. VY nensHoe
7.9

COIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenbHOE W HapajjieIbHOE  COEIUHEHUE
7.11

MIPOBOJIHUKOB

PaGorta u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNEeKTpUYECKHE NN W TMOTPEOUTENN 3ICKTPUICCKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amMbIkaHue

[TocTostHHBIE MarHuThHl. B3anMoneicTBHEe MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mnosie. MarHutHOoe TmoNe 3eMiId U €ro
7.15

3HaYEHUE NS )KU3HU Ha 3emie

OnbIT Dpcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHue IeKTPOMarHuToOB B TEXHUKE

JlelicTBUE MarHMTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.

DneKTpoABUraTellb MOCTOSHHOIO TOKa. Mcnonb3oBaHue
7.17

3JIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOMCTBAX U Ha

TpaHCIIOpPTE

OnbiTel  @apaged.  SIBieHHE  BIEKTPOMArHUTHOMN
7.18

nHaykuud. IIpasumno Jlenna

DJIEKTPOTreHEePaTOP. Cnioco0mr MOJTy4YEHUS
7.19 ANEKTPUYECKON  SHEPrHH. DNEeKTPOCTAaHIIMKU  Ha

BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU

[TpakTrueckue pabOTHI:
7.20 OnbITH O HAOMIONEHUIO 3JICKTPU3ALNH TNl MHIYKIHEH

U IIPU CONIPUKOCHOBEHUH.




HccnenoBanue nAeWCTBUA DJIEKTPUUECKOTO IO  Ha
MIPOBOJAHUKY U TUAJIEKTPUKH.

COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IeTH
IIOCTOSIHHOT'O TOKA.

W3mepeHue U peryupoBaHue CUiIbl TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanune 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS
Ha pe3UCTOpE.

OnsIThI, JEMOHCTPUPYIOIIHE 3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAN NTONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXEHHS HAOPSOKEHUW TIpU
MOCJIEIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpU HapayieIbHOM
COeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
NEKTPUYECKOTO TOKAa, MWIYIIEro 4Yepe3 Ppe3UcTop.
OnpeneneHre  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsLKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4yeHrie MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MU
ux oOveauHeHMH U pazaeneHun. lccrnegoBanue
JEMCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHIJIBI
B3aMMO/JICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBjieHHs TokKa B Karymke. M3ydenue

HGﬁCTBHH MAariuMTHOIO IoOJid Ha IMPOBOJHUK C TOKOM.

Koncrpyuposanue 54 A3y4YEHUE paboThI
BJIEKTPOJIBUTATEIS. N3mepenne KITI
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThHI o

HUCCICOOBAHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKIUH:




HUCCICIOBAHUC W3MEHCHHMH 3HAUCHUS U HaIlpaBJICHU A

WHIyKIIMOHHOTO TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHUE
ABIIEHUsT B  arMmocdepe, IIEKTPUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, Iper( MOoFOCoB,
POJIb MAarHuTHOIO MOJIA AJId KU3HU Ha 3€MJIG, MOJIAPHOC

CHUAHUC

1.22

TexHuueckrne yCTpPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJITMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON DHEPIUU,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOIPUOOPHI (mpumepsl), AIEKTPUICCKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJIBUTATEIb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsiemble 351€MEHTBI COAEP)KaAHUS
pazzena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanudeckoe JABWXKEHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE NPSAMOTIMHEHHOE ABHKECHHE
HepaBnomepHnoe MPSAMOJIMHENHOE JIBUKEHUE.
8.4 Cpemnsass W MTHOBEHHass  CKOpPOCTh  Tela  MpH
8 HEpaBHOMEPHOM JIBUKECHUU
85 VYckopeHue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE
' JIBUKEHUE
8.6 CBobOonnoe magenue. OnbITel [ anwes
PaBHOMEpHOE IBHKEHME 10 OKpyx)HOCTH. Ilepuon u
8.7 yacToTa oOpamenus. JIMHEWHass W yrjaoBas CKOPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
8.8 [lepBerit 3akon HeroToHA




8.9

Bropoit 3akon Herorona

8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHLIHMN cynepno3uLuu CUI
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHuMsi: cuja TPEHUS CKOJIbXKEHHUS, Cujia
' TPEeHHUsI IOKOS, IPYTUE BUBI TPEHUS
8.14 Cuia TSKECTH M 3aKOH BCEMUPHOTO TSITOTEHUSI.
' YckopeHre cBOOOTHOTO TaIeHHUS
8.15 Jemwxenne  mmaHer  Bokpyr  Connma.  IlepBas
' KOCMHUYECKasi CKopocTb. HeBecoMoCTh 1 eperpys3ku
PaBHOBecue  marepuanbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPOE TEIO
8.17 PaBHOBecHe TBEPAOro Tela ¢ 3aKPEIJIEHHOW OChIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynsc Tena. U3sMenenne nmmyisca. MMiynsc cuiib
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE NBMKEHIE
8.21 Mexannyeckas paboTa U MOITHOCTh
8.9 Pabora cun Tskectw, ympyroctd, TpeHus. CBs3b
' SHEPruH U paboTHI
8.23 [loTrenuuaneHass sHeprus Tejla, MOAHITOrO  HaJ
' MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHIMambHAS YHEPTUS CKATON MPYKUHBI
Kunernueckass sHeprusa. TeopemMa 0 KHHETHUYECKOM
8.25
SHEPrUu
8.26 3aK0H COXpaHEHUSI MEXaHUYECKON YHEPTUU
[IpakTrueckue pabOTHI:
Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHUS Opycka
WIM JIBUKEHHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
8.7 OmnpeneneHue yCKOpeHUs Tena MpU pPaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTM IYTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOW CKOPOCTH.

[IpoBepka TUIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM




JABHUKCHUU 663 HadaJbHOU CKOpPOCTH IMYTH OTHOCATCA
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
[IPOMEXYTKH BPEMEHU OJJUHAKOBBL.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHSI CKOJIBKEHUS
oT CHJIbI HOPMAJIBHOT'O JaBJICHUA. Onpez[eneHHe
kod(durmenta TpeHUs ckoibxkeHus. OmnpenerncHue
KECTKOCTH TpyXHHBbL. OnpeneneHue padOThI CHIIBI
TPEHUsT TIpU PaBHOMEPHOM JIBIXKCHHH Tella IO
TOPU30HTAILHON MOBepXHOCTH. OrmpenencHue padoThI
CHIIBI  YOPYroCTH  NpH  TOAbEME  Tpy3a  C
HUCIIOJIB30BAHUEM HEIIOABUXHOI'O u IIOABHUKHOT'O

OJIOKOB

dusndeckue SIBICHUS B mpupoac: NMpUuiIrBbl U OTIIMBBI,

8.28 nBukeHHe IutaHeT COJHEYHOM CUCTEMBI, PEAKTHUBHOE
JIBMDKCHUE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JATYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenbHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTHKH

o1 KoJie0aHuii: Iepro/I, YacToTa, aMIUTHTYAa
99 Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.
' [IpeBparienue sHepruu Npu KoiaedaTeIbHOM ABMKEHUN
0.3 3aryxatomue kosiebaHus. BvIHYyX)AeHHBIE KoJieOaHUS.
' Pesonanc
Mexanunueckue BoJaHBI. CBONCTBa MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHbIEe BOJHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pachpocTpaHeHUsi. MexaHn4ecKue BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ['/poMKOCTB 1 BBICOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3zByk
[IpakTuyeckue paboOTHI:
Ompenenenne YacTOTBl M TepuoAa  KoJieOaHWH
9.7 MaTEMaTUYECKOr0 MAsITHUKA.

Ompenenenne YacTOTBl M TepuoAa  KoJieOaHWH

IIPY’KMHHOI'O MAasITHUKA




HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojieOaHui
NOJBEIIEHHOI0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojeOaHuit
NpPY>KUHHOIO MasTHUKa OT Maccel rpysa. IIpoepka
HE3aBUCHMOCTH nepuoaa KoseOaHui rpysa,
HOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a U JKECTKOCTH

npy>xuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

dusznueckue SIBICHUS B npupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKHE BOJHBI,
IlyHaMH, X0
9.9 TexHudeckue yCTpPOMCTBA: 3XOJIOT, MCIOJb30BAHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNIEKTPOMAarHuTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJIHBIL.

101 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
10.2 [[Ixana 3eKTPOMarHUTHBIX BOJIH
103 DJeKTpoMarHuTHas npupoga cera. CKOpOCTh CBeETa.
' BoiHOBBIE CBOICTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3yuenne CBOWCTB DJICKTPOMArHUTHBIX BOJH C
MOMOILIBI0 MOOWIJIBHOTO Tene(oHa
dusnueckue SBIEHUS B MPHUpPOJE: OHOJIIOTHYECKOEe
10.5 JIeHCTBHE BHJIUMOTO, yIbTPaQHOIETOBOTO "
PEHTIE€HOBCKOI'O U3J1y4YeHUN
106 Texuuueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE SBJIEHUSA
111 JIyueBas monens cBera. MIcTOuHMKY cBETa
11.2 [IpsimonrHENHOE PacIpOCTPAHEHHUE CBETA
Otpaxenue csera. [Inockoe 3epkano. 3akoH OTpakeHUs
11 11.3
cBeTa
114 [Ipenomnenue cBera. 3aKOH MPEJIOMJICHHUS CBETA.
' [losnHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 Jlunza. Xop jrydeit B tuH3E




OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONA H

11.6
TejecKora
117 I'maz kak onTtuyeckas cucrtemMa. bIM30pyKOCTh U
' JAJIbHO30PKOCTh
118 Pasnoxenne 6enoro ceera B criekTp. OnbiTel HeloToHA.
' CroxeHue cnekTpaibHbIX IBETOB. Jlucnepcus cBera
[IpakTrueckue pabOTHI:
HccnenoBanue  3aBUCMMOCTH  yIjla  OTPaKEHUS
CBETOBOIO JIy4a OT yIJia MajaeHusl.
N3yuenne xapakTepucTUK M300pakeHUs MpPEAMETa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCMMOCTH  yria IPEIOMIIEHHS
CBETOBOIO Jy4ya OT yrjla MaJeHUsl Ha TPaHULE «BO3AYX —
11.9 CTEKJIO.
[Tomyuenne n300pakeHH C TOMOIILI0 COOMparoIeit
JIUH3BI.
Omnpenenenne POKyCHOTO pacCTOSHUS U ONMTHYECKON
CHJIBI COOMPAIOLIECH JTHH3HI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnBITH 1O BOCHIPHUSTHIO I[BETA MPEAMETOB MPU HUX
HaOJIOJICHUH Yepe3 [IBETOBBIC (PHIIHTPHI
duznyeckue sBIeHUs B npupoje: 3arMenust CoHIa u
11.10 JlyHbl, mIBETA TEJN, ONTHUYECKHE SBJICHUS B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 Texuuueckue YCTPOWCTBA: OYKU, [IEPUCKOIL,
' doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Onbitel Pezepdopna u mumaneTapHas Mozenb aTroMa.
' Mogaens aroma bopa
Hcnyckanue u morjiouieHue cBeTa aToMoM. KBaHTHI.
12 12.2
JIuHeityaTeie CIEKTPbI
12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- 1 raMMa-u3IyyeHHs
194 Ctpoenue aromHoro sapa. HykioHHas Mopens

aToMHOro siapa. M3orornsl




PannoaktuBHble npeBpaiuenus. Ilepuon mosypacnana

12,5
aTOMHBIX S7IEP
12.6 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsAI0BOrO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTesa u aeneHus saep. MIcTouHuku sHepruu
' CouHiia 1 386311
129 Slnepnas osHepreruka. JlelicTBUE  paJMOAKTHUBHBIX
' U3JTyYEHUH Ha )KUBbIE OPraHU3MBbI
[IpakTrueckue pabOTHI:
HabmiogeHue CIUIOMIHBIX W JIMHEHYAThIX CHEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPIHMM YaCTHUIIBI
1o TOpMO3HOMY IyTH (TI0 poTorpadusim).
W3mepenune paanoakTUBHOTO GoHA
®dusnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 PaaUOAaKTUBHOE H3JIyYEHUE IPUPOIAHBIX MHUHEPAJIOB,
JIEUCTBUE PANMOAKTUBHBIX M3JIYYEHHH Ha OpraHu3M
YeJloBeKa
1212 Texuuueckue YCTpOWCTBA:! CIIEKTPOCKOIIL,

WHIUBUyaTbHBIN JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3HUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTH SBICHUH HPUPOJIBI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomeid ponu (GU3MKHM B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUKW W UX POJHM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpA, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPY’KAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMsT O BHMJAX MaTepuu (BEIIECTBO U TOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBAHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpOEHHSI BelIeCTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJICKTPOMATHUTHBIX ¥ KBAaHTOBBIX);
yYMEHHE pa3IuydaTrh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
yMEHHE paclo3HaBaTh MPOSBIECHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalollleM MHpEe, BBIIEISAS HX CYHIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

BJIa,Z[GHI/IG OCHOBaMHU IIOHSITHUMHOIO amnmnapara M CHMBOJUYCCKOTO
sA3bIKa (bPIBI/IKI/I M HCIIOJIB30BAHUE HX IJI PCIICHHA yLIe6HBIX 3aaa4,
YMCHHUC XapaKTCPU30BaATbH CBOICTBa TCII, (1)H3H‘-I€CKI/IG SABJICHUA H

MPOLIECCHI, UCTIOB3YS GyHIaMEHTAIbHbIE U AMIUPUYECKUE 3aKOHBI

YMeHune onmMceBaTh HN3YYCHHBIC CBOICTBA TEII K (1)I/ISI/I‘ICCKI/IC SABJICHUS,

UCTIONB3YS (PU3UUECKUE BETHUNHBI

Brnanenne ocHOBaMM METOJOB HAYYHOTO T[IO3HAHUS C YYETOM
coOJroIeHHsT MpaBMJI 0€301TacCHOTO TPyJa: HaOMIoJeHUE (QU3HIECKUX
SIBJICHUIA:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OMBITA U 3aIMCHIBATH €r0 PE3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHUH (PU3MUECKUX BEITUUNH:
yYMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATENIbHO CcOOMpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY 110 HMHCTPYKLUHM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl M AHAIM3UPOBATH IOJYYECHHBIE PE3YNbTATHI C
y4E€TOM 3aJaHHOU MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXHBIX  OKCIEPUMEHTAIBHBIX  HCCIICJOBAHMI;
CaMOCTOSITENIFHO ~ cOOMpPaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIIATH
NOJyYCHHbIE 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIUI U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICOO0BaHUA

[lonnManue  XapakTEpHBIX  CBOMCTB  (PU3MUECKUX  Mojenei
(MaTtepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO siipa) U yYMEHUE MPUMEHSTh UX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOIECChl U CBOMCTBA TN, B TOM
YuCcl€ W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYUHHO-CJIEICTBEHHBIE CBS3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YUYEHHbIE CBOMCTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacu€THele 3amaud (Ha 6aze 2 — 3 ypaBHEHHUN),
UCTIONB3Ys 3aKOHBI W (OPMYJIBI, CBS3BIBAIONINE  (DU3UUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMCBHIBATh KPAaTKOE YCIOBHE 3aJaqH,
BBISABIISITH HEAOCTAIOLINE JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HEeoOXoauMBbIe sl €€ PeIIeHHs, NCTIOJIb30BATh CIIPABOYHBIC JaHHBIC,
OPOBOIUTH PACUYETHI M OICHMBATH PEATUCTHYHOCTH IOJyUYEHHOTO
3HaueHHUS (PU3NYECKOW BEIMYMHBI; YMEHHE ONpPENeNsiTh pa3MepHOCTb

(¢u3uUecKoil BEeTMUMHBI, TOJIyYEHHON NP PEIICHUH 3a/1a41

YMeHHe XapakTepu30BaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O

CBOMCTBAaX (DUBUYECKUX SBICHUW W HEOOXOIAUMBIC (Pu3NUECKre




3aKOHOMEPHOCTHU

10

YMeHue UCHoJib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCEHEBHOM KU3HM Uil oOecrieueHus Oe30MacHOCTH TP
oOpamieHun ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHHYECKUMHU
yCTpOMCTBAaMH, COXpPAHEHHsS 370pOBbS M  COONIOJNCHHS HOPM
HKOJIOTHYECKOT0 TOBEJACHHUS B OKpYXarolled cpeae; MOHHMMaHuE
HEOOXOAMMOCTH TPUMEHEHHS TNOCTHKCHUN (U3UKH M TEXHOJOTHH

JId paliuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT TIOHMCKa, TPeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAITU
(GU3UYECKOTO COACpPKAHMUSI C HCIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE UMEIOIIMUXCA 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb P
BBIMOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMHU  NPEOOpa3oBaHUs
uH(pOpMalMd W3 OJHOHW 3HAKOBOW CHUCTEMBI B JPYIYyIO; YMEHHUE
co3/aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsiemMblil 3JIeMEHT COAePKAHUA
1 MEXAHUYECKHUE ABJIEHUA
11 Mexannueckoe JBWkeHue. MarepuanpHas Touka. (Cuctema  OTcCuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBMXeHuEe. CpenHss ckopoctb. Dopmyna st
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMepHOE NPAMOJIMHENHOE NBH)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI Tejla OT
BPEMEHH B CIy4ac paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU Uil TPOEKLUUU CKOPOCTH, MPOCKIHH
NEepEMEIICHUS, IyTH, KOOPAWUHATBI IIPM PABHOMEPHOM  MPSMOJIMHEHHOM
JBUKEHUU
3aBUCHUMOCTb KOOpPJIMHAThl Tejla OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOI'O
MPSMOJIMHEMHOTO IBU>KECHHUSL:
7
S =vg # i+ ay = ;
2
@opMyibl I MPOEKLUHUH MEPEMELIECHUs, MPOEKIHH CKOPOCTH M MNPOEKIIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy +d, -1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHHM S MPOCKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, NPOEKIUU [EPEMELIECHUs, KOOPAMWHATHI IPU PAaBHOYCKOPEHHOM
NPSIMOJIMHETHOM JIBU>KEHHH
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJeHHE Tena I0
15 BEePTHKAIH (JIBWKEHHE TeJa BHHU3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEeMEHH MJIi MPOEKIHMHU YCKOpPEHUS,




MMpoOCKIMKU CKOPOCTH W KOOPAWHATLI IIPpU CBOGOI[HOM nmaaCHuM TCjIa II0

BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@dopmyna i1 BBIYHCIEHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U TMEPHOL

oOparteHus:
2nR
L=
T

LentpoctpemutenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBLHOTO

1.6 yckopenus. @opmyra i1l BBIYUCIEHUS YCKOPEHUSI:
2
a. — v
"R
®opmya, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaLICHHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia i BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
18 Cwita — BekTopHas ¢puzudeckas BennunHa. CI0KeHHe CHIT
19 SBnenue nnepruu. [lepBriii 3akon HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlI€HHOCTh BEKTOpA YCKOPEHUS Tela U BEKTOPa CUJIbI, IEUCTBYIONICH Ha
TEJI0
Bzanmoperictsue ten. Tperuii 3axkon Herorona:
1.11 F. 21 = _P-l—}E
112 TpeHue nMokosi U TpeHHUE CKONbXeHUs. DopmMyria st BBIYUCICHUSI MOIYJISI CUJIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarus Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYToi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1,
F=g L1 _2%
R
Cuna TspKkecTd. Y CKOpeHHe CBOOOTHOTO MaeHUS.
®opmyna 175l BBIYUCIECHUSI CUJIBbI TSKECTHU BOIM3HM MOBEPXHOCTH 3emuu: F = mg.
JIBrmxenue maneT Bokpyr ConnHua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

Nmrtynbe Tena — BeKTopHas (pu3nvecKkas BeTnInHa.
=m0

Nmnynsc cucremsl teinr. M3menenue uMmiynsca. MIMmyiibe cuiel

1.16

3aKkoH COXpPAHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=0, i, U, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyiia Asisi BEIYUCICHUS paOOThI CUJIBL:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u IMOTCHIHMAJIbHAasA SHEPIUsl. (DopMyna JJIs1 BBIYMCJIICHU S

KUHETUYECKON IHEPTUM:

HE)E
Ey ="

TeopeMa o knHeTHuecKou s3Heprun. Gopmyiia I BBIYUCICHNUS OTCHIMAIBHON




SHCPTrUU TCjia, MOAHATOIO

HaJa 3eMIIEN:

E,=mgh

Mexanuyeckas JHEprus:

E=E;.+E ?

1.19 3aKoH COXpaHEeHHs MeXaHU4eCcKor YHeprun. Gopmyna ajsi 3aKOHA COXPaHEHUs
MEXaHUYECKOM IHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpaieHue MEXaHUYECKOM YHEPTUU MPH HATUYUH CHITBI TPCHHUSL.
[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.

Poruar. Moment cuitsl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBuxHBIN 1 HeTTOABWKHBIN O6510KkU. KITJ] mpocThIx MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
®dopmyrna 17151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:
_F
pP= G

191 JlaBiieHue ra3a. ATMOC(epHOE aBICHHE.

' ['mapocTaTdeckoe NaBjeHUE BHYTPH KHIKOCTH.
dopmyna st BBIYUCICHUS TABJICHHS BHYTPH KUJAKOCTH:
P=pgh+Dg,

1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. Dopmyna IS ONPENSICHHS BBITAIKUBAIOIICH CHIIHI,
JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WIIH Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanud Tena. [1maBanue CyI0B M BO3AYyXOILIIAaBaAHUEC




1.24

Mexannueckue KosnebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJeOaHWil.

®dopmyria, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHU:

1.25

MaremaTuueckuii W TNPYXKUHHBIA MasTHUKU. [IpeBpalieHue sHeprum nOpu

KOJIE0ATEIbHOM IBUXEHUU

1.26

3aryxatomue konebanus. Bernyxnenusie konedanus. Pezonanc

1.27

Mexanndeckue BOJHBI. [IpoaosibHBIE M MOINEpEYHbIE BOJHBL. [[nMHa BOJHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TpaHHUIIE

IByX cpenl. H(pa3ByK u yIbTpa3ByK

1.29

Ipakxmuueckue pabomul

N3MmepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIBI; KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKCHUS; pabOThl CHIIBI TPEHUS, CHUJIBI
YOPYTOCTH; CpelHEeH CKOPOCTH JBHKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiedaHMH MaTeMaTHYeCKOTO MasTHHKA; YacTOThl W Iepuoja
Kojie0aHuM MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YHPYrocTH MPHU MOABEME Tpy3a C TMOMOIIbIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOH CHIIBI OT 00BEMaA MOTPYKEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI
OT MAaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IIPYXUHE, OT CTENEHU
nedopMaluu Mpy>KUHBI; YCKOPEHUs: Opycka OT yrja HakJIOHa HampaBIISIOIIEH;
nepuojia (4acToThl) KosieOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTHU; MEpPHUOJa
KoJie0aHUM MPYKUHHOTO MAasTHUKAa OT MAacChl Irpy3a U KECTKOCTH MPY>KHUHBI;
UCCIIC/IOBAaHNE HE3aBHUCHUMOCTH Tepuoja KoleOaHWi HHUTSHOTO MAasTHHKA OT

macchl rpy3a. [IpoBepka yciioBHs paBHOBECHS phlyara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOLE U

TEXHUKEC, TMPUIMBBI W OTJIMUBBI, JABHXXCHHC ILIIAHCT ComHeuynoin CHUCTCEMBHI,




PEaKTHUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKa, BIUSHUE
aTMoc(epHOro JaBlieHHs Ha KUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB KUBOTHBIMH, 3CMJICTPSCCHUC, ceiicMuuecKkue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTUMKU IOJIOXKEHUSI, PACCTOSHUSA U
YCKOpPEHUs, NWHAMOMETp, TMOJIIUIHUKHA, PAKEeThl, pblYar, MOJBWKHBIA U

HETOJIBIKHBINA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

L3l COOOILAIOIIMECs] COCYAbl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABIMYECKHI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMeTp, IXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUH  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHIA BEILECTBA.
Kpucrannnueckue u amopgHsbie Tena

29 JBwxenue wyactun BemiecTBa. CBS3b CKOPOCTUM  JBMIKEHUS YacCTUI[ C

' TeMriepatypoi. bpoyHoBckoe nBmwkenue, muddys3us

2.3 CmaunBaHUE M KalTWUISIPHBIC SIBJICHUS

2.4 TennoBoe paclIMpeHNUE U CKATHE

2.5 TennoBoe paBHOBECHE

25 BuyTtpennsas sneprus. PabGora u Teruionepenadya Kak CcHoocoObl HM3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buas! Tensonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, N3TyUYEeHUE
HarpeBanue wu oxnaxnenue T1ein. KoiauyecTBO  TEIJIOTHI. Y enbHAas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPrud B MpOLEcCce

210 ucrapeHuss M KoHjAeHcauuu. Kurmenwe IKUIKOCTH. YenbHas TemioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxnocTs Bo3iyxa




2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWe BHYTPEHHEH JHEPruu IpuU

IJIABJICHUU U KpUCTAJIJIIM3alluU. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

2.13

BHyTpeHHss sHEprusi cropanus TOIUIMBA. Y AeJIbHAs TeIIOTa CropaHus TOIUIMBA:

q=Q/m

2.14

[Tpuntumne! padoTs! TemnoBsix ABurareneid. KI1J[ remmoBoro asurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TENIOEMKOCTH METAJUIMYECKOTO LUIMHJIPA; KOJIMYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypsl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIYLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBbHOM BIXKHOCTA BO3/lyXa; YICIbHOM TEIJIOTHI
IaBieHUus Jbaa. lMcciaenoBaHWe HM3MEHEHHsI TEMIIepaTypbl BOABI  IIPHU
Pa3IUYHBIX YCJOBHSX; SIBJICHMSI TEIUIOOOMEHA IMPHU CMEIIMBAHUM XOJOAHOW U

ropsiueit BOJbI; MpoIiecca UCHapeHUs

2.16

Dusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIAPHBIE
SBJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoje, uznydenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHU A

3.1

DnekTpusanusd Teil. [[Ba Buja aIeKTpUUeCKUX 3apsioB

3.2

B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

3.4

Onexkrpuueckoe mnone. Hanpskx€HHOCTh anekTpudyeckoro mnois. I[IpuHuun

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO TOJIS Ha

AJIeKTpudecKue 3apsibl. [IpOBOIHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpruyecKkuil TOK. JlelcTBus AnekTpudeckoro Toka. Cuia Toka.




Hanpsxenue.

I=qg/t,U=Alq

9JI€KTpI/I‘IeCKOG COMMPOTHUBJICHUC. YaenpHoE SJICKTPUYICCKOC CONIPOTUBJICHUC:

3.7 R =pl/S
3.8 3akon Oma ais ydactka anektpudeckon nemu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE IPOBOAHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenpHOE COeTMHEHNE TPOBOTHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwmenranHbie COSTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTh AnmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xxoynsa — Jlenia:
3.11 O=I"R-t
3.12 OnbiT Opcrena. MarHutHOe T1oOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIlnmHuM
MarHUTHON HHIYKITUU
313 MarautHoe mojIe IIOCTOSHHOrO MarHuTa. B3anmMoaeldcTBHE IOCTOSHHBIX
MarHuTOB
3.14 JleficTBEe MarHUTHOTO TIOJISI HA IPOBOJHHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKIMU. [Ipasuino Jlenna
Ipaxmuueckue pabomul
N3mepeHne  DJIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOUTHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBHCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(peBI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHLIAX NPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IJIOIMAAMW €T0 MOICPCYHOIO0 CCUCHUA U

YACIBHOT'O COIPOTUBJICHUS.




HpOBepKa nmpasujia JJIs1 3JICKTPUUYCCKOI'0 HAIIPAKCHHA IMPU TOCICAOBATCIIBHOM
COCOIMHCHHUH IIPOBOAHHUKOB, IIpaBuWjIa IAJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

napajieIbHOM COEIMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupoode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Jpeiid) MOITIOCOB,
POJIb MATHUTHOTO TIOJIS IJIs1 )KU3HU HA 3eMIle, TOJSIPHOE CUSTHHE
Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPTruu,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
3.18 HarpeBaTeIIbHbIE AJIEKTPONIPUOOPHI (mpumepsl), IIEKTPUUYECKUE
PEeIOXPaHUTENH, D3JIEKTPOMArHUT, OAJIEKTPOJABUraTeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHbBIE BOJMHBL [1Ikana 3eKTpOMarHuTHBIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsiMmonnHeitHOe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETa
3.23 Jucnepcus cBeta
3.4 JIunza. Xoxa nydeit B nuH3e. POKYCHOE paccTOsHUE JIMH3bL. OnThueckas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTudeckue mprudopsI
IIpaxmuueckue pabomoi
N3mepenne ontudeckoil cuibl coOuparoniei TUH3bL; (POKYCHOTO PacCTOSHUS
cobuparotei TUH3bI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MpEaMETa U N300paKeHHUS,
396 KOT'JIa IPEeIMET PaCIoIOKEH B ABOMHOM (OKYCe), IMOKa3aTels MPETOMIICHUS CTEKIIA.
' HccnenoBanne cBOWCTBA M300pa)K€HUs, TIOJYYEHHOTO C  TIOMOIIBIO
coOuparomiel JTMH3bI, U3MEHEHUsI (POKYCHOTO PACCTOSIHHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTIJla TNPEJIOMJICHHsI CBETOBOIO Jyya OT yTIja IMaJeHUs Ha TpaHUIEe
«BO3JIyX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONITHYECKHE sIBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pamgyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(a-, Oeta-, rTaMma-u3nyueHus. Peakuuu anbga-u Oera-

pacnana




4.2

OmnsiThl Peszepdopaa no paccesnuto anbda-uactui. [lnanerapuas Mmozens atoma

4.3 Cocras aromHoro spa. 3oronsl

4.4 IIepuon nomypacnanga aTOMHBIX SAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupooe. €CTECTBEHHBIN pPaAMOAaKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4H, pPAaJUOAKTUBHOE U3Iy4YEHUE MPUPOAHBIX MHHEPAJIOB,
JEeICTBUE paAMOAKTUBHBIX U3JIyYEHUI HA OPTaHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBUIYAJIbHBINA JO3UMETpP, Kamepa

Bunbcona, sanepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






