SABasierca yactoio OOII OO0 MBOY COIII Ne 16

YTBepaxaeHo npuKa3omM qupeKkTopa mkoJsl ot 01.09.2025
r. Ne 64-ox (npuinoxenue 1)

PABOYAS ITPOT'PAMMA y4eOHOro npeamera «®@u3uka» 1
o0yuarmmxcs 7-9 kiaccon

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no (pu3uke Ha ypoBHE OCHOBHOTO OOIIETO 00Opa30BaHUs
COCTaBJICHA HAa OCHOBE TMIOJOKEHUNW M TpeOoBaHUN K pe3yJbTaTaM
OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOI 00pa30BaTEIbHOW MPOrPaMMBI,
npenacrasieHHbix B @I'OC OO0, a Takke ¢ ydé€roMm (enepaibHOU
paboueil mporpaMmbl BocuTanus 1 KoHiieniuu npenojjaBaHust yaeoOHOro
npeaMera «Pusukay.

CognepxaHue  mporpaMMmbl MO (PU3MKE  HAMpaBlIE€HO  Ha
dbopMHpOBaHHE E€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCsS U
OpraHu3allii0 HW3yuYeHHs (QU3UKU Ha JESITeIbHOCTHOM oOcHOBe. B
nmporpamme 1o (GU3UKe YIUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MTpeaMeTa
B peasmmzaruu TpedoBanuii ®I'OC OO0 K mIaHupPyeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOyYeHHMs, a TaKkKe MEXKIpPEIMETHbIC
CBSI3U €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO
o011iero oOpa3oBaHus.

[Iporpamma 1o (U3HMKE yCTaHABIMBACT PACIPECICHHE YICOHOTO
MaTepualia mo rojaMm oOydeHus (1o Kjaccam), mpeajaraeT IpuMepHYIO
NOCJIEI0OBATENBHOCTh U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHUS
NPEAMETHOTO COJEpXKaHUsI W Y4€Te BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

IIporpamma 10 ¢Qusmke pa3paboraHa C IEIBIO  OKa3aHUS
METOIMYECKON TMOMOIIM YUYHUTEN0 B CO3/IaHUM paboveil mporpamMmsbl 1O
y4eOHOMY MpPEIMETY.

®dusuka SABISIETCS CUCTEMOOOPA3YIOUIUM JJIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, TTOCKOJIbKY (DH3NYECKHUE 3aKOHBI JIKAT B OCHOBE
IIPOIICCCOB M SIBJICHHUM, U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMUCH U
dusnueckoii reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KApTUHY
MHUpa, TpeAoCTaBiIseT HauboJee sICHbIe 00pa3libl MPUMEHEHUS HAyYHOTO
METO/la TTO3HAHUS, TO €CTh CII0CO0a MOJYUYEeHUsS] JOCTOBEPHBIX 3HAHUHU O
MHUpE.



OpHa U3 rNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHMsI B CTPYKTYpE
oOmiero oO6pa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOU
IPaMOTHOCTH M UHTEpEca K HayKe Yy 00yJaromuxcsl.

Nzydenne ¢uzmku Ha 0a30BOM YpOBHE MpEAINOIaraeT OBIAJCHHE
CJIETYIOIIUMHU KOMIIETEHTHOCTSIMH, XapaKTepU3yIIUMU
€CTeCTBEHHOHAYYHYIO TPAMOTHOCTb!

1. HAY4YHO OOBSICHSTH SIBICHUS;

2. OLICHMBAaTh W  TIOHUMATh  OCOOCHHOCTH  HAYYHOIO
VICCIICJIOBAHHS;

3. MHTEPNPETUPOBATH JAHHBIE W UCIOJIb30BAThH HAYYHbBIC
JI0KA3aTeNbCTBA JJIsl TOJYUYE€HUS BBIBOJOB.

Henu n3ydyeHus GuU3MKU Ha ypOBHE OCHOBHOT'O 00111er0 00pa3oBaHus
onpenenensl B KoHuenuuu npenoaaBanust yueOHoro npeamera « Ou3nkay
B o0Opa3oBarelbHBIX  Opranu3anusx  Poccuiickoit  Depaepariuu,
pEAN3YIOIIMX OCHOBHBIE o0mieoOpazoBaTenbHbIC MPOrpaMMBbl,
YTBEPKAEHHON  PELICHUEM



Konnernn MunucrepcrBa npocsemienus Poccuiickoit @enepannu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyenus ¢pusuku:

1.

NpUOOpPETEHUE HHTEpeca W CTPEMIICHUS OOydYalolUXCid K HAyYHOMY
M3YYECHUIO TPUPOABI, PA3BUTUE HX HHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHUE
MCCIIEIOBATEIICKOI0 OTHOLIEHUS K OKPY KAIOLIUM SIBJICHUSIM;
dbopMupoBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB
CTpPOCHUSI MaTepuu U PyHIAaAMEHTATbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TPEACTABICHUN O poiid (DU3UKMU [JIST PA3BUTUS JIPYTUX
€CTECTBCHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM;

pa3BUTHE  MPEJACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oynymien
npo¢eCCUOHANILHON NIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, OATOTOBKA K
JajabHeWIleMy 00y4YeHHUIO B 3TOM HaNpPaBJICHUMU.

JlocTikeHne 3TUX IeNiel mporpaMMbl Mo (U3UKE Ha yYpPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4a4:

6.

npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX U KBaHTOBBIX
SIBIICHUSIX;

npUOOpETeHNEe YMEHUN OMHUCHIBATh U OOBSACHATH (DU3UUYECKUE SIBICHUS C
UCII0JIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METONOB pELICHUs NPOCTEHIINX pPacuy€THBIX 3a1ad ¢
UCTIOJIb30BaHUEM duzngeckux MOJIETeH, TBOPUYECKUX U
IPaKTUKOOPHUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOIIOAAaTh MPUPOJIHBIE SABJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  paOOThl M JKCHEPUMEHTAIbHBIE HCCIEAOBaHUS  C
UCTIOJIb30BaHUEM U3MEPHUTETHHBIX PUOOPOB;

10.ocBoeHre mpuéMoOB padoOTHl ¢ WH(pOpMannen (HU3MUECKOTO COACpPIKAHUS,

BKJIFOYAsi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHATHU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMALIHH;

11.3HakomMcTBO co chepamu npodeccrnoHaTbHON AESITEILHOCTH, CBI3aHHBIMU

¢ (U3MKOH, W COBPEMEHHBIMH TEXHOJIOTMSIMHA, OCHOBaHHBIMM Ha
JOCTHKEHUSIX (PU3MUECKOIN HAYKH.

Ha uzyudenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHus oTBoAUTCS 238 yacoB: B 7 Kj1lacce — 68 yacoB (2 yaca B HEJIENI0), B 8
kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Heelo).

[Ipeanaraemsplii B mporpamMme o (U3MKe MepeyeHb JadopaTOPHBIX PaboT U
OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTeP, YUUTENb JIeJIaeT BIOOp MPOBENCHUS



Ta00OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIUMBHUAYaJbHBIX OCOOCHHOCTEU
o0y4Jaromnmxcsi, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHUi, MpejiaraéMplx B pamMKax
OCHOBHOI'0 TOCYJIJAPCTBEHHOTO IK3aMeHa 1o (Pu3uke.



COAEPXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u eé poJib B MO3HAHNH OKPYKAKOLIEr0o MUPA.

®usuka — Hayka o npupoxe. fABnenHusa npuponbl. OU3NYECKUE SIBICHUA:
MEXaHUYECKUE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

@dusnueckue BeNUUUHBbL. M3Mmepenue ¢usnyeckux BennuyuH. dusnueckue
npubopsl. [TorpemHocts u3mepenunit. MexayHapoaHas cucTemMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4YalOT MPUPOAY.
EcTecTBeHHOHAy4HBII METOJ IO3HAHMS: HAOJIOIEHHE, IMOCTAHOBKA HAy4YHOIO
BOMpPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TMIIOTE3, OOBSICHEHNE
HabmrogaemMoro sBieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jemoncmpayuu.
* MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSI.

*  @usnueckue NpubOpkI U MPOIEAYpa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuie padbomot u onvimol.
7 OnmnpeneneHue HEHbI AeJIEHUS Kbl U3MEPUTEIBHOT0 Iprudopa.
8 HM3MmepeHue pacCTOSTHUM.
9 MH3mepenue 00bEMA JKUIKOCTU U TBEPAOTO TEA.
10 Onpenenenue pa3MepoB MaJIbIX TEJL.
11 Usmepenne temmepaTypsl NPU IMOMOIIM JKHJIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphbl.

12 [IpoBeneHne UCCAEOOBAHUS IO MPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJETA
HIapuKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OoJblle, YeM OOoJbIle BbICOTa
IIyCKa.

Paspneu 2. IleppoHayaibHbIe CBeIeHUS 0 CTPOCHUM BelecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3mepbl. OIMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwxkenne yactul BemecTBa. CBfA3b CKOPOCTHM JABMIKEHHS YAaCTHL C
temneparypoil. bpoyHoBckoe nBrxkeHue, auddysusa. BzaumoneiicTBue uacTuil
BEILIECTBA: IIPUTSHKEHNUE U OTTAIIKWUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAITMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

7 HaOlmonenne OpOyHOBCKOTO JIBUYKEHUSI.



8 Ha6monenue nuddysun.
9 HaOmrogenune — siBIEHWM,  OOBSACHSIOMUXCS ~ TNPUTSDKEHUEM WA
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

8 Omenka pguameTpa aromMa METOJOM DsiIOB  (C  HCIOJB30BaHUEM

dotorpaduii).
9 OnbITHI 110 HAOITIOJIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
10 OnbiThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBu:keHue 1 B3aumMogeiicTBe Tel.
Mexanuueckoe JBUXKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUIKEHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHHHU. Pacuér nmyTu u
BPEMEHHU JIBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3amMmopencTBHe Tel Kak NpUYMHA
U3MEHEHHUSI CKOPOCTH JBM)KEHHMS Tesl. Macca kak Mepa HMHEPTHOCTH Tea.
[InotHocTe BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHULE
00BnEMa BelecTna.
Cuita Kak xapakTepucTuka B3auMozencTBus Teil. Cuila ynpyroctd M 3aKoH
I'yka. 3MepeHune cuibl ¢ MOMOIIBI AMHAMOMETpA. SIBICHUE TATOTEHUS U CHJIA
TskecTH. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tena. HeBecomocTs. Crnoxkenune
CWJI, HallpaBJIEHHBIX MO OJHOM mpsaAMol. PaBHozeiicTByromas cwi. Cuna TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
- Halnronenue MmexaHMuecKoro JBUKEHUS Tea.
- W3mepenHue cKopoCcTH MPSIMOIUHENHOTO IBUKEHUSI.
- HaGmronenue siBjeHUs: HHEPITUH.
- HaGnronenue u3MeHeHus CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
- CpaBHEHHE MacC IO B3aMMOJICVCTBHUIO TEIL.
- CrHoKeHHue CUJI, HAPABJIEHHBIX 110 OJHOU MPSAMOM.
Jlabopamopnuie padbomot u onvimol.
- OmnpenesieHre CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIapHvKa B )KUIKOCTH,
MOJIEIN DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

- Ormnpegenenne cpeaHe CKOPOCTU CKOJNBKEHHsS OpycKa WM IIapuKa 1o
HAKJIOHHOU IIJIOCKOCTH.

« OmnpezeneHne MIOTHOCTH TBEPIOTO TeENA.

+  OnbIThl, TEMOHCTPUPYIOUIUE 3aBUCUMOCTH pACTSLKeHHs (Iedopmaiun)
PY>KUHBI OT MIPUIIOKEHHOMW CHUIIBI.

«  OmNbBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBXKEHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS ITOBEPXHOCTEH.

Paznen 4. JlaBjeHue TBEPABIX TeJl, >KUIKOCTEH U ra3os.



Hanenue. CriocoObl yMEHBIIEHUS U YBEIUUYECHUS JaBiieHud. JlaBieHue rasa.
3aBHUCHUMOCTh JaBJIeHHUsA raza oT oOb&ma, TemmepaTypsl. [lepemaua mnaBneHus
TBEPABIMHU TEJIAMH, JKUIAKOCTAMH M rasamu. 3akoH Ilackaid. IIHeBMaTmueckue
MAallIUHbI. 3aBUCHUMOCTh JABJIEHMs KUJIKOCTU OT INIyOMHBI. I'mapoctaTuueckuit
napanokc. Coob1aromuecs cocyabl. [ uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3ayImHONW 00o0nouku 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MODAL.
[Tpubops! 17151 M13MepeHus: aTMOC(HEpHOro 1aBJICHHUS.

JleficTBUE KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpauuu.
3aBUCUMOCTB JABJICHMS F'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coolmiaromuecs CoCy/Ibl.

['mapaBauyueckuut mpecc.

[IposiBieHne necTBUS aTMOC(EPHOTO TaBIICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTu
TE€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

A

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcoBHE IUIaBaHUs TEJl: IJIABAHUE WIH MOTPYKEHHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHHUSI TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopnuie padbomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOU B
YKUJIKOCTb YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIONIEW  CHJIbI, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
NEeNUCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUIAKOCTh
YacTH Teja U OT MJIOTHOCTHU KUIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIPEAEIICHUE €€ TPY30I0{bEMHOCTH.

Pa3znes 5. PaGoTra u MOIIHOCTB. JHEpPrusi.

Mexannueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHas IUIOCKOCTh. I[IpaBuiio

paBHOBecus pbryara. lIpumeHeHune mnpaBuia paBHOBECHS pbluara K OJIOKY.



«30mn0toe nmpaBuiio» Mexanuku. K1l mpocTeix Mexann3MoB. [IpocTeie MeEXaHU3MBI
B OBITY ¥ TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W NOTEHUHAbHAST HSHEPTHUS.
[IpeBpalieHrie OAHOTO BUAA MEXAHUYECKOM SHEPIUU B APYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumMepbl IpPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHHH Tea

110 TOPU3OHTAIIBHON ITOBEPXHOCTH.
2. HccrenoBanue yciiOBUM paBHOBECHS pblyara.
3. HMsmepenue KIIJI HaKJIIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aK0HA COXPAHECHMSI MEXaHUYECKON SHEPIHH.
8 KVIACC

Pa3nen 6. TensioBbIe sIBJIEHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopnenn TBEPAOro, XUAKOTO U Tra3000pa3HOTO COCTOSHUM BeIECTBa.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmauuBaHNe U KallWJUISIPHBIE SIBJICHUS. TEIUI0BOE pAaCIIMPEHNE U CKATHE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHXEHHS
yactull. BHyTpeHHsis sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH SHEPIUu:
TeruIonepeaada u coBepiieHre padoTsl. Bupl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUS, U3ITyUEHUE.

KonuyecTBo TemioTel. YenapHas TEIJIOEMKOCTh BELIECTBA. TEMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. [lmaBienwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAsA TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOc(hepHOro
JABJICHUS.

BrnaxxnocTh Bo3myXa.

DHeprus TOIJIUBA. Y IeibHas TEILIOTa CTOPAHUSL.

[Ipunuuner pabotsl TernoBbix Asurareneid KIIJ temoBoro asurarens.
TennoBble IBUTaTENN U 3a1IUTa OKPYKAIOLIEN CPEIBI.

3aKOH COXpPaHEHHUsI U IPEBPAILCHHS SHEPTHH B TEIJIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaOGmronenne OpOyHOBCKOTO JIBUXKEHUS.



Habnronenune nuddysuu.

HabOmronenue siBjeHU CMaYnBaHUS U KaWJUISIPHBIX SBJICHU.
Hab6nrogenue TemnoBoro pacuimpeHus Ted.

N3meHeHne naBiieHUs ra3a MNpu M3MEHEHHH 00bhEMa M HArpeBaHUU WIH
OXJIQXKJICHHH.

[IpaBuiia u3MepeHus TeMIepaTyphbl.

Buasl Teronepenayn.

OxJtaXkJieHue Npu COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHUH padOThl BHEIIHUMU CUJIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEHN PAa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUmeHus.

12. HaGnroieHre MoCcTosTHCTBA TEMIIEPATYPBI IIPH IJIABICHUH.

13. Moiesu TEMJIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimol.

1. OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThl IO HAOMIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue 1aBlIeHUs BO3yXa B OajNIOHE IIIpHULA.

OnbITHI, AEMOHCTPUPYIOIIMNE 3aBUCUMOCTh JAaBICHHUS BO3JlyXa OT €ro
00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHUSI.

6. IlpoBepka runote3bl TUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA KUKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HabGmioneHue W3MEHEHHsS BHYTPEHHEM OJHEPruuM Tejla B peE3ysbTare
TEIJIoNepeIau U paOOTHl BHEITHUX CHJL.

8. HccnenoBanue siBICHHS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOTHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJIWMYECTBA  TEIJIOThI, TMOJIYYEHHOIO  BOJOM  TIpPHU

TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

10. OnpeneneHue yaenbHON TeIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca NCrapeHusl.

12. OnpeaeneHne OTHOCUTENBLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenexne yaeIbHON TEIUTIOTHI IUIABJICHUS JIBIA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa sneKTpuueckux 3apsiaoB. BzaumopeiicTBue
3apsokeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsJI0B U PACCTOSIHUS MEXY TEJIaMM).

Onekrpuueckoe mnoje. Hanpsok€HHOCTh diekTpudeckoro nosist. IlpuHomn
CYyNEPHO3ULINU JIEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).
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Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsl.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKA.
Nctounuku mocTOSHHOTO TOKa. JleMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuwia  Toka.  DJEKTPUUECKOE  HANpSHKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIETbHOE COMPOTUBJIEHUE BeHlecTBa. 3akoH Oma
1u1s yaacTka nenu. [locnenoBarenbHoe U NapaJuIeIbHOE COEINHEHHUE ITPOBOIHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUECKOro TOKa. 3akoH Jxoyns—JleHua.
DJeKTpuYecKue ey U MOTpeOuTeNn 3eKTpruueckoi 3uepruu B ObiTy. Kopotkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoieiicTBME NOCTOSIHHBIX MAarHUTOB. MarautHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HA4YeHWe Ui KU3HM Ha 3emiie. OnbIT
Opcrena. MarauTHOE 1O ANEKTPUYECKOro ToKA. [ [puMeHenne 31eKTpoMaruuToB
B TeXHUKE. J[efiCTBHE MArHUTHOIO TOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSTHHOTO ~ TOKa. VICHOJIb30BaHHWE  3JIEKTPOJBUTATENIEM B  TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apanes. SBneHne dneKTpOMarHuTHOW HHAyKuu. [IpaBuio Jlenna.
DneKkTporeHeparop. CrnocoObl  MOJMy4YeHUs  DJIEKTPUYECKOM  DHEpIHM.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUH.

Jemoncmpauuu.

DIIeKTpU3aLHUS TEIL.
JIBa pos1a DIEKTPUUECKUX 3apAA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE IIEKTPOCKONA.
DIIEKTPOCTATUYECKASI NHTYKLIHS.
3aKOH COXpaHEHUS JIEKTPUUYECKUX 3apsI0B.
[TpoBOAHUKY U TUIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JUHUN IEKTPUUECKOTO MOJIS.
M cTOYHMKY OCTOSTHHOT'O TOKA.
JIeHCTBHUS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BBbI1 pa3ps.
. 3MepeHue cuiibl TOKa aMIepMeETPOM.
. I3MepeHue 31eKTpUIecKOro HanpsixKEHUs BOIIbTMETPOM.
. Peocrar u MarasuH conpoOTUBIICHU.
. B3aumopeiicTBue NoCTOSHHBIX MarHUTOB.

W o N ok e
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre€ MArHUTHBIX MOJIEN MOCTOSTHHBIX MArHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJje TOKa. DJIEKTPOMAarHur.

JleicTBME MarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATENL NOCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS 3IEKTPOMArHUTHOW HHIYKIUU.

OnbiThl Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBECHHUSI.

DIIEKTPOreHePaTOp NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

1.

L

10.
11.

12.

13.

14.

15.

16.

OnpITel O HAOMIOJIEHUIO DJEKTPU3AIMU  TEl MHIAYKIUEH W 1pu
CONIPUKOCHOBEHUH.

UccnenoBanue NOEUCTBUS JIIEKTPUUYECKOTO TMOJS HAa MPOBOJHUKU U
JVBJIEKTPUKHU.

COopka u npoBepka padOThI AIMEKTPUUECKOM 1T MTOCTOSTHHOTO TOKA.
N3mepeHne u peryaupoBaHUE CUJTbI TOKA.

N3Mepenue u perympoBaHUe HAPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO YEpPE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro MJWHBI, IUIOLIAAN IONEPEYHOTO
CEUYCHMS U MaTepuana.

IIpoBepka mnpaBuia CIOXKEHHS HANPSKEHUW TMPH TOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWiia g CWIbl TOKa IMPU NapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILIErO YEPEe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  JJIGKTPUUECKOTO TOKA, BBIACISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenune K111 marpesarens.

HccnenoBanre MarHUTHOTO B3aUMOIEHCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHWTHOrO MOJII  IIOCTOSIHHBIX ~ MAarHWTOB IPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeUCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbBITEI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb CHJIBI  B3aWMOJCHCTBUS
KATYILIKH C TOKOM U MarHATa OT CWJIbI TOKA M HANPABJICHUS TOKA B KaTYIIIKE.

18. MI3ydeHue 1elcTBUs MATHUTHOTO T10JI1 HA IIPOBOJHUK C TOKOM.

19. KoncTpyrpoBanue v u3yueHue padoThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBI IO MCCIIEIOBAHUIO SIBIIEHUSA DJIEKTPOMAarHUTHOW WHIYKIIMH:
UCCIICJOBAHUE W3MEHEHHUM 3HAYEHUS M HAIPaBICHUS HHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3zngen 8. Mexanndeckue siBJICHHUA.

Mexannueckoe JaBWKeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MPSAMOJMHENHOE
nBxkeHue. HepaBHoMmepHoe npsiMmosiHelHOE JBH>keHue. CpelHsisi U MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHoyckopeHHoe mpsiMosiHelHOe BrkeHue. (CBoOoaHOE
najgenue. Onbitel ['anumnes.

PaBHOMepHOE ABMXKEHHE MO OKpYX)HOCTH. Ilepron m yactora oOpaunieHwus.
JluneriHasa u yriaoBasi CKOpOCTH. LIeHTpOCTpEeMUTEIBLHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HeroTona. Bropoit 3akon Hetotona. Tpetuii 3akoH HeroToHa.
[IpyHIMT CyNEpIIO3UIUU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujia TPEHUSI CKOJIBXKEHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cunna TSXKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOpPEHHE CBOOOHOIO
najgeHus. J[Buxenune mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecomMocTs 1 neperpysku.

PaBHoBecue maTepuaibHOM TOUKU. AOCOMIOTHO TBEpHoe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpaleHusi. MoMeHT cuitbl. LleHTp TsxecT.

Nmnynec tena. U3menenne umnylibca. UMnynbc cuiibl. 3aKOH COXPAHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TsKeCTH, YHpPYrocTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIManbHas YHEPTUs Tela, TOJAHITOrO Haj
MTOBEPXHOCTHIO 3eMIIH. [l0TeHIIManpHas sHeprust CxaTou npyxkuHbl. Knunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHH.

Jlemoncmpayuu.

1. HaOmronenre MEXaHUYECKOTO JBIKEHUS Tela OTHOCUTEIHHO PA3HBIX TEI

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

CpaBHeHME MyTEHM W TPACKTOPUM JBWXKEHHS OJHOrO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenue cKOpoCTH U YCKOPEHUS TPSMOJIMHEMHOTO JIBUYKEHHS.
HccnenoBanne npu3HaAKOB paBHOYCKOPEHHOTO JIBHXKCHUS.

HaOnronenue nBuxeHus Tea 1Mo OKPYKHOCTH.

Hab6nronenne MexaHnueCcKuX SBICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBUKEHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS TeJIa OT MACChl TeJa U JEHUCTBYIOLIEH HA HETO
CHUJIBL.

Hab6nronenue paBeHcTBa CUIT TIPU B3aUMOICHCTBUU TETI.

HN3MeHeHune Beca Tela pu YCKOPEHHOM JIBUKEHHUH.

Ilepenaya umitynbca Ipy B3aUMOJICHCTBUM TEN.

[IpeoOpa3zoBaHus SHEPTUU TPU B3aUMOACHCTBUY TE.

CoxpaHeHre UMITYJIbCA [TPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeH1e UMITyJIbCca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.
Hab6nronenue peakTUBHOTO JIBHKEHUS.

CoxpaHeHre MeXaHUYECKOM SHEPTUU MPU CBOOOTHOM I1aJICHUMU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU IBUKECHUU TeJa MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa U JaJIbHEHILIEro paBHOMEPHOIO
JIBYDKEHUS MapUKa WA TETICKKH.

Onpenenenue cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUIKEHUS
IIapyKa Mo HaKJIOHHOM TMIOCKOCTH.

Onpenenenrne yCKOpPeHHUs Tela NpU PABHOYCKOPEHHOM JBMXKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JIBIDKCHUHU 0€3 HauaJlbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUU 0e€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenne K03 HUIIMEHTA TPEHUS CKOIBKCHHUS.

Omnpenenenne )XECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHITBI TPEHUS TIPH PABHOMEPHOM JBH)KCHUH TeJIa TI0
TOPHU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenue pabOTBl CWIIBI  YIOPYTOCTH TP  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABMKHOTO U MOBUKHOTO OJIOKOB.

11. 3ydeHnue 3aKOHa COXPaHEHUs SHEPTHH.

Paznen 9. Mexannuyeckue KoJjieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUO/T,
4acToTa, aMIUINTyAa. MaTteMaTu4ecKui U NMpYyKUHHBbIA MasTHUKU. [IpeBpamienue
DHEPTUU MIPH KOJIeOATETHHOM JIBHIKCHHH.

3aryxatouue  koneOanus.  BwiHyxzaeHHsle — KojeOanus.  Pe3oHaHc.
Mexannueckue BoOJHBI. (CBOHCTBA MEXAaHWYECKUMX BOJH. [IpomonbHbie U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ pacnpoOCTPAHEHHS.
Mexannueckre BOJIHBI B TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenne xoseOaHuil Ted ION AEHCTBUEM CHJIIBI TSKECTA U CHIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U HA MIPY>KUHE.
HaOmnronenue BRIHYKICHHBIX KOJICOaHUN U Pe30HaHCA.
Pacnpoctpanenue npooJibHBIX U OTIEPEUHBIX BOJIH (HA MOJIENH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAaHC.

Jlabopamopnwie padbomovt u onvimol.

1. OmpezneneHre 4YacTOThl M Mepuoja KoJeOaHUM MaTeMaTH4eCKOTo
MasTHUKA.

2. OmpeneneHne 4acTOTHI U Meproa KoJieOaHUM NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUI MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIeproa KojaebaHu Mpy>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HEe3aBUCHUMOCTH Tepuoja KojaeOaHWil rpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepuoja  KoJIeOaHMt
MPYKUHHOTO MAsITHUKA OT MAaCChI Tpy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus: CBOOOTHOTO MMaICHUsI.

Pa3znes 10. DjieKTpOMarHuTHOE MOJIe U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
aneKTpoMarHuTHeIX BOJH. [llkana snekTpomarHuTHbBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

AR



DIIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CBoiicTBa JEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO

TenedoHa.

Paznen 11. CBeTroBble sIBJICHUS.

JlyueBas  Mogmenp  cBera.  Mcrounumkm — cBera.  [IpsmonunHenHoe
pacnpoctpaHenue cBeta. 3atMenusi Connana u Jlynel. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpakeHUEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuent B muHze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Tesneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1ajIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmonMHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonydenne n300pa>keHU B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomnenue caera.

Onrtuueckuii CBETOBO/.

Xox mydei B cOOMparoIeil TMH3E.

XoJ Jiydeu B pacCEHUBAIOIIEH JIMH3E.

[Tonyyenue n3o0paxeHuil ¢ MOMOILBIO JIMH3.

[Tpunatun netictBus GoToamnmapara, MUKPOCKOIIA U TEIIECKOTIA.

10. Mogens rnasa.

11. PaznoxxeHue 0eioro cBeTa B CIIEKTP.

12. [Tonyudenue 0e0oro cBeTa MpU CIOKEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaXK€HHUs CBETOBOTrO Jiydya OT yrija
naJcHUs.

2. M3yueHue xapakTepuCTUK U300pakeHHUs MpeIMeTa B INIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMJICHHS] CBETOBOIO JIyda OT yIJia
NaJIeHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».

W o N ok w e



4. TlomydeHue n300paK€HUN C TOMOUIBI0 COOMPAIOILIEH JTHH3BIL.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMparomiei
JINH3BI.

6. ONBITHI 110 Pa3I0KEHUIO O0EJIOTO CBETa B CIEKTP.

OnBbITH 110 BOCHPUSITUIO 1IBETA MPEIMETOB MPU UX HAOIIOJACHUU uyepes
I[BETOBbIC (DUITHTPHI.

Pa3nen 12. KBanToBble siBJIeHHUS.

Omnwitel Pesepdopna m nnanerapHas moxaens aroma. Moxens aroma bopa.
Ucnyckanue u nornonieHue ceeta atoMoM. KBauThl. JInHeyaThie CIEKTPHI.

PapnoaktuBHOCTh. Alb(da, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
saapa. Hyknonnas wMozens aromHoro sngpa. HM3zoromsl. PannoakThBHBIE
npeBpauieHus. [lepron nmonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO U MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjiep. CBsA3b Macchl W dHepruu. Peaknuu cuHTE3a U
nenenus snep. ctounuku sneprun ConHua U 3BE3I.

Snepnas sHeprervka. JIeMCTBHS pPagUOAKTUBHBIX M3JIYYCHUM HA KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpbl U3Ty4YCHUS U TOTJIOIICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnextp Bojopoja.

4. HaOmoneHue TpekoB B kamepe BunbcoHa.

5. PaboTa cuérunka MOHU3UPYIOIINX U3TyUYECHUH.

6. Peructpanus uziydeHus NpUpOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HaGnroneHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccienoBanne TPEKOB: U3MEPEHUE HDHEPTMU YACTHIIBI 110 TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. Usmepenwue paanoakTuBHOTO (HOHA.

IHoBTOPUTEJIHLHO-00001IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH ISl CHCTeMaTU3aluu
1 0000IIIeHUS TPEAMETHOTO COJICPKAHUS U OTBITA JICATEIIbHOCTH, MPUOOPETEHHOTO
IpU KM3YYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIsl MOJTOTOBKU K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3HKe i1 OO0yJaroIIMXCs, BHIOPABIIUX ATOT
y4eOHBII mpeaMer.

[Ipy n3ydyeHUM JAHHOTO MOIYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNnpeMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasi TPAaMOTHOCTh: OCBOCHHE HAay4YHBIX METOJOB HCCIEAOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJICHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
SIBJICHHSI, TPUMEHSS MOJIyYCHHBbIE 3HAHUWS, pellaTh 3aJadyd, B TOM YHUCIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMIIMATBHO ACATEIBHOCTHBIA XapaKTep JaHHOIO pasjesa peain3yercs
3a CYET TOTO, YTO 00YUAIOIINECS BHIMOTHAIOT 3a1aHuUs, B KOTOPBIX UM IIpeJiaracTcs:
Ha OCHOBE IIOJYYECHHBIX 3HAHMM pacrno3HaBaThb M HAYYHO OOBICHATH
dbusrueckue sIBICHUS B OKPY’KAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEOBAHUSI (PU3MUECKUX SIBICHUHN, B TOM
YUCIIE 71 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbI€ OCHOBBI HauOOJ€e BaXXHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUUECKOTO UCITOIB30BAHUS PA3JINYHbIX HCTOYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIuMu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (pu3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIpPABICHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTAaTOB.

B pesynbrare u3yuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YJaCTH:

1.
2.

10.

11.

12.
13.

14.

15.
16.

1) naTPHOTHYECKOT0 BOCIINTAHUSA:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(bu3nuecKoil HayKu;

- ICHHOCTHOE OTHOIICHUE K JJOCTUKEHUSAM POCCUUCKUX YUEHBIX-(U3UKOB,;

2) rpa:KIaHCKOro0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYXI€HUH OOIIECTBEHHO 3HAYNMBIX U
ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
buzukuy;

- OCO3HaHUE BAXHOCTU MOPAIBHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
Y4E€HOTO;

3) 3¢TeTHYECKOro BOCIIMTAHMSI:

- BOCHPHUSTHE ICTETHUECKUX KAaYeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MTO3HAHMS:

- OCO3HAHHWE IIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTHM, BAKHEHUIIEH COCTaBISAIOIIECH
KYJIbTYPHI;

- pa3BUTHE HAY4YHOM JOOO3HATEIBLHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKOM
NEeSTENbHOCTH,

5) popmupoBaHus KyJbTYPbI 3I0POBbS M IMOIIMOHAJIBLHOT0 0JIAr MOy YHs:
- OCO3HaHWE IIEHHOCTU Oe30macHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XXHOCTH MpaBUi O€30MaCHOrO IOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C 3JEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HABbIKA PEIICKCUH, PU3HAHUE CBOETO MPaBa Ha OIITHOKY
Y TAKOTO0 K€ MpaBa y APyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- aKTUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHW3alMK, TOpoJa, Kpas) TEXHOJOTUYECKOW U



COLIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NYECKUX 3HAHUIA;

17. - MHTEpeC K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuit, CBI3aHHbIX C (PU3UKOI;

18. 7) 3KOJIOTHY€CKOT0 BOCIIMTAHMS S

19. - OpUEHTalusi Ha NpUMEHeHuEe (U3MYECKUX 3HAHUU Ui peuieHust 3ajnad B
00JaCTH OKpY’KaloIIeW Cpenbl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKH HX
BO3MOYKHBIX ITOCJIEJICTBUI JIJIL OKPYKAIOIIEN CPEBI;

20. - OCO3HAHME TJ00ATBHOIO XapaKTepa 3KOJOTHYECKUX HpobiieM M MyTed X
pelIeHNs;

21. 8) agpanTanuM K M3MEHAIOIIMMCH YCJIOBMAM COLHAJIBHOM W NPUPOIHOM
cpeasbl:

22. - TOTPEOHOCTh BO B3aUMOJEHCTBUU IPU BBINOJIHEHUU HWCCIEAOBAaHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAaHUSAM
ApYTux,

23. - TOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHM Yepe3 MPaKTUYECKYIO
JESTENIbHOCTb;

24. - TOTPeOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHUCIIe (POPMYITHUPOBATH
UJIeU, IOHSATHUS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

25. - OCO3HaHME e(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

26. - TUTAaHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3MUECKHUX 3HAHUM;

27. - CTPEMJICHHE aHAJU3UPOBATh U BBISABISATH B3aUMOCBSI3U IIPUPOJIbI, OOILIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

28. - OLICHKA CBOMX JEUCTBUM C YYE€TOM BIMSHMUS HaA OKPYXAIOUIYIO Cpeny,
BO3MOYHBIX INI00QJIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHUS IPOrpaMMBbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHust y oOyuawmierocs OyayT chopMUpPOBaHBI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEILHBIC YHUBEPCAbHbBIC yUeOHbIC TCHCTBYS,
KOMMYHUKATHUBHBIC  YHUBEpPCAIbHBIC  ydUeOHBIC  JCHCTBUS, PETYJSITHBHBIC
yYHUBEpCAIbHBIC yICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble Jjoruueckue HeﬁCTBHﬂ:
* BBIBJIITbD W XapaKTCPHU30BaATb CYIICCTBCHHLIC JIIPU3HAKHU 00BEKTOB

(s1BICHMIN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pACCMATPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOJIOJCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SBIICHUSIM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIE CBS3M TPH U3YYCHUU (PUINIECKUX
SBJIGHUN M MPOIIECCOB, J€TaTh BHIBOJBI C UCIOIb30BAHUEM JI€TYKTHBHBIX
U UHAYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh TMIIOTE3bI O B3aMMOCBSA3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelIeHNs yueOHON (PU3NIeCcKOil 3a1aun
(cpaBHEHHME HECKOJIbKMX BapHaHTOB peuleHusi, BbIOOp Haubonee
HOJIXOJISIIIETO C yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKHe AeCTBUSA:

UCII0JI30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKUM HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY OIbIT, HECIOKHBIN
¢u3nyecKuil SKCIEPUMEHT, HEOOJBIIOE UCCIEeOBaHUE (HU3HUUECKOTO
SIBJICHUS;

OIICHMBAaTh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI M0 pe3ysibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUBNYECKUX
IPOLIECCOB, a TAK)KE BBIJIBUTATh MPEANOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ ungopmanueii:

MPUMEHSTh Pa3TUYHBbIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TP TIOUCKE U
orOope WHGOPMAIMK WM JAaHHBIX C YY€TOM TPEIONKCHHONW ydeOHOH
buznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (opmMy mpeacTaBiICHUS
uHpOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJadud  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

B XO7le OOCYXJEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIAeMON TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOJCpKaHUE
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXJEHUS C CYXICHUSMH JPYyTUX YYaCTHHUKOB
auanora, OOHapy»KUBaTh Pa3IMYUE U CXOACTBO MMO3UIIH;



BBIPAJKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yIbTaThl BHIOJHEHHOTO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIY ATbHON
paboThI NpU PEIIEHUH KOHKPETHOU (PU3nYecKoi mpoOIeMsl;

OPUHUMATh LIEJIM COBMECTHOW AESATENbHOCTH, OPIaHU30BBIBATh JIEUCTBUS
no €€ JOCTHKEHHUIO: paclpeiensiTh poiH, OoOCYXIaTh MpPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh paOOThI, JOCTUTasl KaYECTBEHHOI'O Pe3yJbTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPAUHUPYS CBOU JIEUCTBHS C APYTUMH YJI€HAMU
KOMaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOEro BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranu3anus:

BBISIBJISITh MPOOJIEMBbl B KU3HEHHBIX U YUEOHBIX CUTyalUsiX, TPEOYIOIIMX
JUIS pelieHus: GU3NYECKUX 3HAHUM;

OpUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXOJAX MPUHATHUS  pelIeHUuHN
(MHIMBUAYAJIbHOE, NPUHATHE pEUIEHUS B TpYyIe, NPUHIATHE PEIICHHM
TPYIIIOi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nuecKon 3a1auu Win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh NIpejlaraéMble BAPUAHTHI PELICHUH;
JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 34 PELICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIbHbIN MHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLIEHKY CUTYallUH U MpejiaraTth Miad €€ N3MEHEHHUS,
OOBACHATH TPUYMHBI  JOCTIDKEHHS]  (HEAOCTHIXKEHHUs)  pe3yJIbTaToB
NEeSATeIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSATEIBLHOCTh (B TOM YHCIE B XOJI BBIOJIHEHUS
bu3nUecKoro UCCICAOBAHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITEICTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

CTaBUTH €01 HA MECTO JIPYrOro YeJ0BEKA B XO/I€ CIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATH CBOE MPaBO Ha OMMOKY MpU peuieHuu (PU3NYECKUX 3a/1ay WU
B YTBEPIKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBO JPYroro.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kijiacce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIA:

UCIOJb30BaTh  MOHATHS:  (PU3MYECKHME U XUMHYECKHE  SIBJICHMUS,
HaAO0JII0/ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYEeCKOoe JIBIKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEKTOpHUs, PaBHOACHCTBYIOLIAs
cwia,  nedopmauus  (ynopyras, — IUIacTHYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

pasnuuath sBiIeHUs (quddy3us, TEMIOBOE IBUKEHHE YaCTHI] BEILECTBa,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJEHCTBHE TEJl, paBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUsl, liepeaayda AaBieHUs TBEPIbIMU T€JIaMU, )KUJKOCTIMHU U Ta3aMH,
aTMOC(EpHOE JABJIICHHE, IUIABAHUE TEJ, IMPEBPAIICHHUS MEXaHUYECKOU
SHEPIUH) MO ONHUCAHMUIO UX XapPaKTEPHBIX CBOWMCTB M HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaTh IPOSIBJICHHE HM3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY’>KalollleM MHpEe, B TOM 4HcCle (PU3NYECKUE SBJICHHUS B MPHUPOJE:
OPUMEPHI JBWXKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUpPOAE, ACUCTBUE CUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBjeHUs Ha >)KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYaru B
TEJIe YEJIOBEKA, [IPU ITOM IEPEBOAUTH MIPAKTUUECKYIO 3aJa4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHYECKUX SBJICHUI;
ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SBICHUS, UCIIONb3YS
¢uznyeckue BeTnUnHbI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMsI, IyTh,
CKOpPOCTb, CPEIHSsI CKOPOCTb, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tena,
cuJia TpeHHsl, AaBieHue (TBEPAOIO Tela, )KUJIKOCTH, ra3a), BbITaJIKUBArOIIas
Cujla, MexaHudeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIJIbI,
KOO(QOUIMEHT TOJE3HOr0 JACHCTBUS MEXaHW3MOB, KHHETUYECKas U
NOTCHIMAIBHASL JHEPIHs), IpPU ONUCAHWUU TNPABWIBHO TPAKTOBATh
(u3nYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUMH, UX 0003HAUYEHUS U €TUHULIBI
(Gu3MUEeCKUX BEJIMYMUH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
(U3HYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TrpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs Cuil (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIo paBHOBECHs pbruara (0J10Kka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAaHUYECKON
OHEPTUU, TPU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

O0BACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
M B KOHTEKCTE€ CHUTyalluid MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUUUMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3yYEeHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUM, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

peuiatb pacy€THhE 3aJadud B 1—2 JEUCTBHS, MCIHONB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAlIM3a
YCJIOBHSI 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, TOJCTABIATh (hU3UIECCKUE
BETUYUHBI B (HOPMYJIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE I pElIeHUs 3a/lay, OLIEHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEUIUTh MpU TOMOIIH
(bU3HYEeCKUX METOIOB, B ONTMCAHUU UCCIICIOBAHMSI BBIICSATH MMPOBEPSIEMOE
MPEANnoIoKeHue (TUIOTe3Y ), pa3iniaTh 1 MHTEPIPETUPOBATH MOTYyUCHHbBIN
pe3yJibTaT, HaXOAUTh OIIMOKKW B XOJE OMNbITA, JeJaTh BBIBOJIBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SBJICHUA WU
bu3HYecKuX CBOMCTB TeN: (POPMYITUPOBATH IPOBEPSEMBIC MIPEATIONOKECHHUSI,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOI0 000py0BaHUs, 3aMMChIBATh XO/1
onbITa U GOPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBIE W3MEPEHHS] PACCTOSIHUSI, BPEMEHH, MacChl TeENa,
00bEMa, CUJIBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JpPYrol ¢ HCMOJb30BAHUEM TNPSIMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO ABHXKYILIETOCS T€JIa OT BPEMEHU JIBUKEHHUS TeJa, CUIIBI TPEHUS
CKOJIBKEHHUS OT Beca Tella, KauecTBa OOpabOTKH TOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHHUS TEJ, CHUJIbI
YOPYTrOCTU OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONIEH CHIIBI OT 00BhEMa
MOTPYKEHHOM YacTHU TENA U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IUIaBaHUsl TEJ, YCIOBUW paBHOBeCHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM  Y4EOHOTO UCCIEIOBaHUs, COOMpaThb YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIEAYs MPEIJI0KEeHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEITUYMH B BHIIC



NPEIOKEHHBIX Ta0nuil W TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOIO TEJa, CHJIa TPEHUSI CKOJIbKEHUS, TaBICHNUE
BO3/lyXa, BBITAIKHUBAIONIAs CHUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNo, KOd(D(PUIMEHT TMONEe3HOro  JAEWUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEIOKEHHOW HHCTPYKLUHU: IMPH BBINOJIHEHUU
U3MEpPEHU CcoOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIATH
3HAYCHUE UCKOMOM BEJIMYNHBI;

coOJr01aTh NMpaBUiia TEXHUKHA O0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHHEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIANOIIUECS COCyAbl, OapoMmerp,
phIYar, MOJIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JACUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THJIPABIUYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TOPITHEBOK HACOC, apEOMETP), UCTIONIB3YS 3HAHUS
0 CBOMCTBax (PM3MYECKHUX SIBJICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  MpPUMEPax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JJ11 oOecreueHus: 6€30MacHOCTH MPH OOpaIleHUH C MpUOOpamMu u
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHHUS 37J0POBBSI U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY KaIOIIEH Cpe/ie;

OCYHIECTBIISATh OTOOp MCTOYHHMKOB HHpopmanuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uHGOPMAIMIO, KOTOpas SIBISETCA NPOTHBOPEYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3a/laHUN HAy4YHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COACPIKaHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYpPCHI
cetu UMuTepHer, BiIageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluuu (pU3NUECKOro copepKaHus, B TOM
qHclie MyOJINYHO JIeTIaTh KpaTKre COOOIIEHHs O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX HCCIEIOBaHUN, MPU 3TOM TPaMOTHO HCIIOJIB30BATh



U3YYEHHBbIM TOHSATUUHBIM amnmapaT Kypca (U3MKH, CONPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenesiaThb
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/jayami,
CIEAUTh 34 BBINOJHEHHEM IUIAaHA JCUCTBHM, aJEKBAaTHO OLICHMBATh
COOCTBEHHBIA  BKJAJ B  JEATEIBHOCTh  IPyNIbl,  BBICTPAMBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSHUSA BEIIECTBA, KPUCTAIINYECKUE U
amop(Hble TeJa, HACBIILEHHBIH W HEHACHIIICHHbI Map, BIIAXKHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTeb,
AJIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE TOJe, MPOBOJIHUKU
U TUBJIEKTPUKH, TIOCTOSTHHBINA 3JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;
paznuyaTh ABJICHHS (TEIUIOBOE PACIIMPEHUE M CHKaTHe, TEeIulolepeaaya,
TEIJIOBOE pPaBHOBECHE, CMaUYMBaHUE, KANWJUISPHBIC SIBJICHUS, UCTapEHUE,
KOHJIEHCAIsl, IUJIaBJieHUWe, KpucTauiu3auus (OTBEpJeBaHUE), KHUIICHUE,
Teruionepeaaya (TemIonpoBOHOCT, KOHBEKIHS, U3ITy4YEHHE),
ANEKTPU3aLHUs TEJ, B3aUMOJIECHCTBHE 3apAJIOB, NEUCTBHS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MarHuUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKITHUS)
0 ONHCAHWIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYy’KalollleM MHpe, B TOM YHCIe (PU3NUYECKUE SIBICHUS B MPUPOAE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIApHbIE SBJICHUS B MPUPO/IE,
KpUCTa/NIbl B TMpupoje, usiydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MOpCKHUE OpU3bl, 00pa30BaHUE POCHI, TYMAaHA, HHESI, CHETa, SEKTPUUECKUE
ABJIEHUSL B aTMoc(epe, 3JEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noJie 3eMJiu, Aperd MoroCcoB, poJib MATHUTHOTO MOJIS JUTs )KU3HU Ha 3eMIle,
NOJIAPHOE CHUSHHME, TPU HTOM TEPEBOAUTH NPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUECKUX
SIBIICHU;

OINUCHIBAaTh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBICHMS, UCIIOJIb3Ys
bu3nueckre BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIJIOThI, yJieJbHAsl TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIUloTa
IUTABJICHMS], YJIeJbHAs TEIUIOTa NapooOpa3oBaHMs, yJedbHas TEIUIOTa
CrOpaHus TOIUIMBA, KOI(PQPUIMEHT TOJE3HOTO JCHCTBHUS TEIUIOBOM



MAIlHBI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUYECKUH 3aps, CHIIa
TOKA, DJJEKTPUYECKOE HaIpsDKEHHE, CONPOTHUBJIICHUE IPOBOIAHUKA,
yAEIbHOE COMPOTUBIICHUE BELIECTBA, pad0Ta U MOUTHOCTH 3JIEKTPUYECKOTO
TOKa), MpU OMNHCAHUU TPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICIT
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHHS U €IMHULIBI (PU3NYECKUX BEJIUNYUH,
HaXOAUTh (DOPMYJIBI, CBS3BIBAIOLIUE NAaHHYIO (U3UYECKYIO BEIHUUHY C
OPYTMMU BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(bu3HUEeCKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUU
CTPOEHHUS BEIIECTBA, NPHUHLMI CYNEPHNO3ULUU IOJEeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LIeNH, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3alMCHIBATh €M0 MATEMATHYECKOE BHIPAKEHUE;
OOBACHATH (PU3HYECKUE MPOLECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUMH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhlEe 3aJadyd B 2—3 JEWUCTBHUS, HCHOJIB3YsS 3aKOHBI U
dopMyIibl, cBsi3bIBaOLIUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaU3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX IS pelIeHHs] 3aJadyd, BbBIOMpATh 3aKOHBI U (OPMYJIbL,
HEOoOXoauMble JUIsl €€ peuieHus, NPOBOAUTh PACUETHI M CpPAaBHHUBATh
MOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUYUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJeMbl, KOTOpPblE MOXXHO PpELIUTh MpU MOMOUIH
(bu3HUeCKUX METOO0B, MCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BBIACISAThH
IIPOBEPSEMOE  MPEIIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIENOBAHUS, JENaTh BBIBOBI;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
bu3HUecKuX CBOMCTB Tel (KamWUISPHBIC SIBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0b&Ma, TeMIEPATYPhl, CKOPOCTH TMPOIIECCa OCThIBAaHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETa H3Iydyaromiedl (MOrJIonarolei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, DJJIEKTpU3alUsg TEel W B3aUMOJEUCTBHUE
AIEKTPUYECKUX 3apsAlI0B, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisi MAarHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHWTHOTO TIOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMATHHTA,



CBOMCTBa 3JIEKTPOABUTIATENI IIOCTOSHHOIO TOKa): (hOpMYJIMpOBaTh
poBepsieMble MPEANONIOKEHHsI, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONUCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;
BBITOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIaKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JAaTUYMKOB (PU3UUYECKUX BEIUYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ yIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

IPOBOJUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUUYHUHBI OT
IpPYroi C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAU MONEPEYHOTo
CEYEHMS U YAEIbHOIO CONMPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHUKE,
UCCIIEJOBAHME IIOCJIEIOBATEIbHOTO M  NAapajuIeIbHOTO  COEAUMHEHUN
IPOBOJHMKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPEeNO)KEeHHOMY IUIaHy, (PUKCHpPOBATh
pe3yJIbTaThl HOJYUYEHHOW 3aBUCUMOCTH B BUE TaOIUI U TpauKOB, AeTIaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BENWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEILECTBA, COMNPOTUBJIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIEeIysl NPEJI0KEHHON WHCTPYKLIHMH, U
BBIUNCIISITh 3HAUEHNE BEJIUUNHBI,

coOJr0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPUHIUMBl JACUCTBUA HW3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOPOIl Ha UX ONUCAHUs (B TOM YHCIIE: CUCTEMaA
OTOIUIEHHUS IOMOB, TUTPOMETP, apoBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CYETUMK DJIEKTPUUECKOW DSHEPrUH, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPOIPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSA O CBOMCTBax (PM3MUYECKUX SIBJICHUI U HE0OXOauMbIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENbHbBIC
npuOOPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETpP, IBUraTelb BHYTPEHHEIO CrOpaHUs,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX ILENel ¢
NOCJIeIOBATENbHBIM U NApAJLICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pazinyas
YCIIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX LIENEH;



OPUBOAUTH  NpUMEpPHl  (HAXOIWUTh  HH(POpMALUMIO O  IPUMEPAX)
NPAaKTHYECKOTO HCIHOJb30BaHUsl (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU JIJ1s1 obecrieueHust 0€30MacHOCTH Mpu oOpalieHuu ¢ nmpudbopamu u
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHUS 3[I0POBbsSI U COOIIOACHUS HOPM
AKOJIOTMYECKOT0 MOBEAECHUS B OKPY KaIOILIEH Cpee;

OCYIIECTBIISATh TMOHWCK HWHPoOpManuu (U3MUECKOTO COJEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX UCTOYHUKOB BBIIESATH HHGOPMAIIMIO, KOTOPAsl SIBISIETCS
POTUBOPEYUBOUN UM MOXKET ObITh HEIOCTOBEPHOM;

UCIIOJIB30BAaTh MPHU BBIIOJIHEHUHN y4E€OHBIX 3aJaHUi HAay4YHO-MOMYJSPHYIO
auTepaTypy GU3NYECKOTO COAEP KaHUs, CIIPABOYHbBIE MATEPHUAIIBI, PECYPCHI
cetu UHTepHer, BnageTh NpHUEMAaMHM KOHCIIEKTUPOBAHMUS  TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOLICHUS,
0000mass uH(POpMALMI0O U3 HECKOJBKMX HCTOYHUKOB (PU3HUECKOTO
COJIepKaHusl, B TOM YHCIIE MyOIMYHO NPECTABIATH PE3YJIbTaThl IPOSKTHOU
WJIU UCCIIEI0BATENBbCKOM AESITEAbHOCTH, IPU ’TOM I'PAMOTHO HUCIIOJIb30BaTh
U3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3HMKH, COMPOBOXKIATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (PU3NIECKUX
IPOLECCOB paclpeiessaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MIOCTABJICHHBIMH 33J]a4aMU, CIEIUTh 3a BBIIIOJIHEHUEM ILUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NeATENbHOCTh IPYMNIIbl, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIy oOydenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOb30BaTh TOHSTHS: CUCTeMa OTcuéTa, MaTepualibHasi TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBWXKEHUSA, AchopMarus
(ympyrasi, mnjacThyeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJICOaHus U
BOJIHBI, 3BYK, HUH(Pa3BYK U yJIbTPA3BYK, dJIEKTPOMAarHUTHBIEC BOJIHBI, IITKAJIA
AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTb,
CHEKTPBI UCITyCKAHUS W TOTJIOMICHUS, anb(a, 0eTa- U raMMa-u3IydeHus,
U30TOTIBI, SIZICPHASI DHEPTETHKA;

paziuuarh SIBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIUHEHHOE IBUXKEHHE, CBOOOJHOE
NaJieHUE TeJl, PABHOMEPHOE JABUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE JBIXKEHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBWKEHHUE, OTPAKCHUE
3ByKa, NPSIMOJIMHENHOE paclpOCTPAHEHHE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUe OesIoro cBeTa B
CIIEKTP M  CIIOKEHUE CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUSl CBETAa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOrO CIEKTpa
U3JIyYEHHS) 0 ONMKMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NPUIUBHI U OTJIUBBI, ABUAKEHUE Tu1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHUE JKHUBBIX OPraHU3MOB, BOCHPUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHNE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa TEl,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTHUECKOE ACHCTBHE BUIUMOTO,
yIbTPaUOIETOBOTO U  PEHTIC€HOBCKOTO HM3IyYEHUH, €CTECTBEHHBIM
PaIOaKTUBHBIN (OH, KOCMHUYECKHUE Jy4d, PAJAHMOAKTHBHOE H3IyUYCHUE
IPUPOJHBIX MHUHEpAJOB, JIEWCTBUE PAJAUOAKTUBHBIX W3IIYYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUH;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBICHUS, UCIIONB3YS
¢dbu3nueckue BeNWYUHBI (CpElHSAsT W MIHOBEHHAs CKOpPOCTb Teja MpH
HEPAaBHOMEPHOM JIBIDKCHHUH, YCKOPEHHE, TepeMeIleHHe, IMyTh, YIJoBas
CKOpPOCTh, CHJIa TpPEHHS, CWJIa YNPYroCTH, CUJa TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAJIEHWs, BEC Tela, HUMITYJIbC Tela, HWMIYJIbC CHIIHI,
MexaHu4eckass paboTa W MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAJIbHAS SHEPIrUsl CKATOU
NPY>KUHBI, KHHETUYECKAst DHEPTUsI, TTOJIHASI MEXaHUUECKask DHEPTUsl, IEPUO/T
M 4acToTa KojeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, I[0Ka3aTellb NPEJIOMIICHHUS] Cpeibl), MPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (M3UUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH,
0003HAYEHUS U EIWHUIBI (DU3NUECKUX BEIUYMH, HAXOIUTHh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYHMHY C APYTMMH BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJNb3Yys 3aKOH COXPAHEHHUsI SHEPTrUH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHIUN CYNEPHO3UIIUA CHUJI, TPUHIUI OTHOCUTENIbHOCTH ['anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MUMITYJIbCA, 3aKOHBl OTPAXKEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsi/IOBOTO U MACCOBOTO YHCEIT



IOpU SIIEPHBIX peakUusax, HNPHU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

O0BACHATH (U3MUECKUE TPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalHil NPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DHU3MUECKHUX SIBICHU,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

penaTh pacu€THbIE 3a/1a4 (ONUPAIOIIUECS Ha CUCTEMY U3 2—3 YpaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBIL: Ha
OCHOBE aHaJIM3a YCJIOBHS 33J1a4y 3alHUChIBATh KPATKOE YCIOBHE, BBISIBISAThH
HEJIOCTAIONINE WU U30BITOYHBIC JTAHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIHI,
HEOOXOJMMbIE JUISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M  OLIEHUBATH
PEATUCTUYHOCTD MOJYYEHHOT'0 3HAaUCHHS (PU3NUECKON BETUUHMHBI;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh IMPU [MOMOIIHU
(U3HYECKUX METOIOB, HCIOJIb3Yys OMMCAHUE HCCIEOBAHUSA, BBIICIATH
IPOBEPAEMOE MPEANOJIOKEHNE, OLICHUBAaTh NPABWIBHOCTH IOPSIKA
NPOBEJAECHUS  HUCCIEIOBaHMs, J€JaTh BBIBOAbL, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUHN U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3HYECKUX SABJICHUM WU
¢usznyecKkux CBOWCTB Ted (M3y4yeHHE BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTh MEpHOAa KOJEOAHUN MPYNKUHHOIO
MasATHUKA OT MacChl rpy3a U >KECTKOCTU MPY>KUHbI U HE3aBUCUMOCThH OT
aMILUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIIMHEITHOE PacIIPOCTPAaHEHUE CBETA,
pa3nokeHue Oeloro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie¢ M CBOMCTB HM300pakKCHHUS IIpeaMeTa B COOMparomei
JAUH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IYUYECHHS):
CaMOCTOSTENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000pyI0BaHUs, ONKUCHIBATH X0 OMBITA U €r0 Pe3yJbTaThl, (POpMYIUpPOBATH
BBIBOJIbBL;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEpPEHU, onpeaenss
cpenHee 3HaueHUE u3MepsieMoill BenuduHbl ((POKyCHOE paccTosHue
coOuparoiieid JIMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a H3MEpPeHUs
(M3MepUTENbHOTO Mprdopa);

IPOBOANUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIHYHUH C
UCII0JIb30BAaHUEM NMPAMBIX U3MEPEHU (3aBUCUMOCTb ITyTH OT BPEMEHH IPU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayaldbHOM CKOPOCTH, IMEepHojia
KOJeOaHUM MaTeMaTH4eCKOro MasTHUKa OT JUIMHbl HUTH, 3aBUCHMOCTHU
yria OTpakKeHHsI CBETa OT yrja MaJeHus U yrjla NpeJoOMIICHHs OT yria



NaJeHNs). T[UIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITENFHO COOUpPAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTHU
bU3UYECKUX BEIWYWH B BHUJE TAOMWIl U rpadHKOB, J€JaTh BBIBOJBI I10
pe3yibTaTaM UCCIeI0BaHuUs;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBUKCHHUHU, YCKOPEHHE
CBOOOJTHOTO TAaACHHS, >KECTKOCTh TMPYXKHUHBI, KOIPOUIMEHT TpEeHUS
CKOJIBKEHHS, MEXaHuueckass padoTa M MOIIHOCTh, YacTOTa M TEPUO]
KOJIeOaHUIT MaTeMaTH4YeCKOT0 W TPYKHHHOTO MAasTHHKOB, ONTHYECKas
cujna coOuparonied JUH3bL, PagUOAKTUBHBIM  (OH): TJIAHUPOBATH
U3MEpPCHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJTHATH
U3MEpPEHUs, CIeaysl NPEIJIOKEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YyJIbTATHI C YUETOM 3a/IaHHON
IIOI'PEITHOCTH U3MEPEHUN;

coOJr01aTh NMpaBUiia TEXHUKHA O€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YUYEHHBIX (PU3WYECKUX MOJeNeH:
MaTepuaigbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA MX ONUCaHud (B TOM 4YHUCIE:
CIUJIOMETp, NATYMKH TOJIOKCHUS, PACCTOSHUA M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, KaMepa BuiabcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBax (U3NUECKUX SBICHUA W HeoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMparomiei JIMH3E;
NPUBOJUTh  NpUMEpPhl  (HAXOaWTh  WH(OpPMAIMIO O  IPUMEpPaXx)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 6€30MacHOCTU MPH OOpaIleHUH C MpUdopamMu u
TEXHUYECKUMU YCTPOHCTBAMH, COXPAHEHHUS 37J0POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISATh TMOWCK WHGOpManuu (U3MUECKOTO COJEp)KaHUs B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpOC, HAXOAUTh



IyTH ONPEAENICHHUs TOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX HCTOYHHUKOB,;

*  HCIOJBH30BaTh MPHU BBHINOIHEHUH y4€OHBIX 33JJaHUN HAyYHO-TOMYJISPHYIO
JIUTEPATypy GU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPChHI
cetu UMHTepHer, BnageTh NpuEMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

+ co3/JaBaThb COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIIMU W3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOTO COJIEp KaHMUS,
nyOJIMYHO MPEICTABIATh PE3yIbTaThl IPOESKTHOW HIIA MCCIIEOBATEIBCKON
NEeSATEeNbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yUYEHHBIN
MOHATUUHBIA amnmapar Hu3ydyaeMoro pasnena (U3UKA U COMPOBOKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ yd4yéToM OcoOEHHOCTEeH ayAuTOpUU
CBEpPCTHUKOB.

BocnuraTeibHbIi NOTeHIMAJ y4yeOHOTO mnpeamera «®Puzuka» Ha YpPOBHE
OCHOBHOI'0 00111eT0 00pa30BaHus pean3yeTcs Ha IeITeIbHOCTHOM OCHOBE Yepes:

1. TPUBJICUCHHUE BHUMAaHMS 00YUAIOIUXCS K ICHHOCTHOMY aCIEeKTy U3y4aeMbIX
HAa YypOKax SBIEHWUN, OpraHU3alui0 padOThl C TMOJIy4aeMOW Ha YpOKe
uHdopmarmeit (GU3NYECKOro CcoAep)KaHWs, BKIOYas WHGOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3MKH; aHAIN3 U KPUTUUYECKOE OIICHUBAHUE
UHpOpMAIINH;

2. TIPUMEHEHHE HAa YPOKE MHTEPAKTUBHBIX (OpM pabOThl ¢ 00YyYAIOLIUMUCS:
UHTEJUIEKTYaJbHBIX WIpP, CTUMYJHPYIOIIMX ITO3HABATEIbHYIO MOTHBALIUIO
oOyyaromuxcsi; JUIaKTUYECKOT0 TeaTpa, e MOJyUYEeHHbIE Ha YPOKE 3HAHMS
OOBITPBIBAIOTCST B TEATPAIbHBIX IIOCTAHOBKAxX; TIPYNIOBOH pabOThl WM
paboThl B Tmapax, KOTOpbIe ydaT OOydYaromMXcsS KOMaHIHON pabore u
B3aMMOJICHCTBHIO C IPYTMMH 00yYarOMIUMHCS;

3. MHHULMHUPOBAHME U  MOJAEPKKY  HCCIEN0BATEIbCKOW  JESTENbHOCTU
oOyyJaronuxcsi B paMKax peajd3alid UMW WHIWBUIYAIbHBIX U TPYIIIOBBIX
UCCJIEIOBATENbCKUX TMPOEKTOB, YTO JaeT OO0Yy4YaroIIUMCS BO3MOXKHOCTh
OpPUOOPECTH HABBIK CaMOCTOSATENBHOIO pEIIeHUs MNpoOJIeMbl, pa3BUBAET
yMEHUsI HaOMoAaTh MPUPOAHBIC SIBJICHUSA, BBIIOJHATH OMNBITBI U
AKCIIEPUMEHTAIIbHBIE HUCCJIEAOBAHUS C MCIOJIB30BAHUEM H3MEPUTEIIBHBIX
npuOopoB, GOPMUPYET HABBIK TEHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX
ueil, HaBbIK  MyOJUYHOTO  BBICTYIUICHUS  Tepel  ayJIuTOpHUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOEU TOUKH 3PEHUS;

4. 3HAKOMCTBO cO chepamu mpodhecCHOHATBHOUN JASATENHHOCTH, CBI3aHHBIMH C
(bU3HKOH, 1 COBPEMEHHBIMU TEXHOJIOTHUSMHA, OCHOBAHHBIMU Ha JTOCTHUKEHUSIX
(¢u3nYecKoil HayKd, YTO CIIOCOOCTBYET pPAa3BUTHIO MPEACTABICHUH O
BO3MOXHBIX c(epax Oyaymer mnpodeccuoHaaIbHON



NESATENbHOCTH, CBSI3aHHOM C (U3MKOW, IOATrOTOBKA K JajdbHEHIIEMY
00Oy4YEeHHIO B 3TOM HANpaBJICHHH U OCO3ZHAHHOMY BBIOOPY OOYYarOIIMMHCS
Oynymieit mpodeccuu;

YCTAHOBJICHUE JOBEPUTEIIbHBIX OTHOLIECHUS MEXIAY YUUTEIEM U YUYCHUKAMU,
CHOCOOCTBYIONTUX TO3UTHBHOMY BOCIHPHSITHIO YYalTUMHUCS TPCOOBAaHUHU U
mpoch0 y4YuTENs, aKTUBW3allMA WX TO3HABATEIBHOW JCATEIHHOCTH W
AKTUBHOCTHY,

noOyXIeHre 00yJaroImuxcs K COONIOACHUIO Ha YPOKE OOIIETPUHATHIX HOPM
MOBEACHUS, TIPABWII OOIICHHUS CO CTapIIUMHU (YUYUTETSIMU) U CBEPCTHUKAMU
(LLIKOJIbHUKAMHU );

UCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEW COJEpKAHHUS y4eOHOTO
peaMeTa yepe3 IEMOHCTPALMI0 00yYaroUMCs IPUMEPOB OTBETCTBEHHOTO,
IPaX1aHCKOIr0 HOBEJICHUS, IPOSIBIICHUS 4eJI0BEKOJII00Ns u
N00pOCepAECYHOCTH;

OpraHu3aINIo Me(CTBA MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCS HAT
VX HEYCIIEBAKIIUMHU OJHOKIACCHUKAMU;



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo 4yacos D1eKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U Komtposssie | TipaxTmaeckue (uudposbie)
n/m  TeM NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThbI padoTsbI
pecypcsbl
Pa3nes 1. ®u3nka u e€ poJib B NO3HAHUHU OKPY:KAKOILIEero MUpa
bu6mmoreka IIOK
1.1 ®dusuka - HayKa o oJie 2
i Hay HpHpoa https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 DuU3NYECKUE BETUUUHBI 2 1
https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHAaYUYHBIN METOT ) 1 bubnnorexa [IOK
' TTO3HAHUS https://m.eds00.ru/7f416194
Hroro mo paznemny 6
Pa3znea 2. [lepBoHavyajibHbIe CBeIeHUSI 0 CTPOEHHUHU BelleCTBA
Bu6mmoreka IIOK
2.1 Crpoenue BelecTsa 1
TPOCHIE BeMECTs https://m.edsoo.ru/7f416194
) JIB>KeHue v B3aUMOICHCTBHE ) | bubnmnorexa [IOK
' YaCTHII BEMIECTBA https://m.edsoo.ru/7f416194
3 ArperatHble COCTOSIHUS 5 bubmuorexka [IOK
' BENIECCTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. /IBu:KeHUe U B3aMMOIeHCTBHE Tel

3.1

Mexannueckoe IBUKEHUE

bu6nuoreka IIOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka IIOK

2 )41 4 1
3 HCPIIA, Macea, TIOTHOCTD https://m.edsoo0.ru/7f416194
bu6mmoreka IIOK
. .B 14 2
33 Cra. Bugst cur https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. JlaBieHne TBEPABIX TeJl, }KHAKOCTEN U ra30B
apnenue. [lepemada
A R pet bubmuoteka [IOK
4.1 JIaBJICHUS TBEPABIMU TEIAMU, 3
https://m.edsoo.r/7f416194
JKUJIKOCTSIMHA M Ta3aMu
bubnnoreka IIOK
4.2 JlaBieHue KuKoCTH > https://m.edso0.ru/71416194
bu6mmoreka [IOK
4.3 A 6
TMOCHEpHOE NABICHHE https://m.edsoo.r/7f416194
44 JleticTBHE )KMAKOCTH M Ta3a Ha . 3 Bubmmoreka IIOK
' MOrpyKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3neu 5. PaGoTa 1 MOIIHOCTB. JHeprus
bu6mmoreka IIOK
1 P 1
> a60Ta 1 MOUIHOCTS 3 https://m.edsoo.r/7f416194
bu6mmoreka IIOK
2 IT 1
> POCTRIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bu6nmoreka IIOK
. M 4 1
>3 CXAHITHECKa SHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

I10 ITPOI'PAMME




8 KVIACC

KoaunuecTBo yacos D1eKTPOHHDIE
Ne HaumeHoBaHue pa3aesioB Konrpossrsie | TIpaxrmaecime (uudposbie)
0/ ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TerioBble siBJIeHUS
L1 CrtpoeHue 1 CBOWCTBA 7 bubmmoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka IIOK
1.2 TennoBblie pouece 21 1 5
TITOBBIC POHECChT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjien 2. DiekTpuyecKue 1 MATHUTHBIE SIBJICHH
DNEeKTPUUECKUE 3aPsiIbl.
P P but6mmoreka [IOK
2.1 3apsoKeHHBIE Tena U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
9 ITocTostHHBIM 20 ) 7 bu6mmoreka [IOK
' AIIEKTPUUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IIOK
23 M 6 1 1.5
ATHHTHBIC ABICHI https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bu6nmoreka [IOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB Konrpossrsie | TIpaxrmaecime (uudposbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuueckue siBJeHUS
L1 MexaHn4eckoe IBUKEHUE 10 | bubmuoreka IIOK
' U CIIOCOOBI €0 OIHMCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka IIOK
1.2 Bzaumopeiictue te 20 1 3
MOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka IIOK
1.3 3aKOHbBI COXpaHe 10 3
KOHBL COXpATICHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3jnen 2. Mexannyeckue KoJa1e0aHUsSI M BOJHBI
bu6mmoreka IIOK
2.1 Mexanunueckue koneda 7 3
RARIACCIIE ROTEOATHA https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue BOITHBI. 2 1 3 bubmuoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DineKTpoMarHuTHOE 1M0JIE M 3JIEKTPOMATHUTHbIE BOJHBI
11 DIIEKTPOMarHuTHOE MOJie U 6 ) bu6nmoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3znen 4. CBeTOBbBIE SIBJIEHUSI
4.1 3aKOHBI PaCIPOCTPAHEHUS 6 2 bubnuoteka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CBETA https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONITUYECKUE 6 3 bubnuoreka [IOK
' IpUOOpBI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6enoro cBera 3 ) bubmuoreka IIOK
' B CIIEKTP https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBanToBbI€ AABJICHUSA
Hcnyckanue u
bu6mmoreka [IOK
5.1 MOTJIOIIIEHHE CBETA 4 1
https://m.edsoo.ru/7f41a4a6
aTOMOM
but6mmoreka [IOK
32 CTpoeHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka IIOK
>3 FLACpHBIC peaKiuiH / ! https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 17
Pasnen 6. [loBTopuTtenbH0-00001a0IIMIT MOTYJ/Ib
[ToBTOpenue u o6o0LIEeHNE
bubmuoreka IIOK
6.1 coepKaHus Kypca 9 2
https://m.edsoo.ru/7f41a4a6
dbusuku 3a 7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOBIIO ITPOT'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acoB

Bcero

KoHnTtposbHbIe
padoTbI

IIpakTnyeckune
padoThbI

Jlata
U3y4YeHUs

JIEeKTPOHHBIE
ungposbie
oOpa3zoBaTte/ibHbIE

pecypebl

®u3uka — HayKa O IPUPOJIE.
SIBnenus npupoasl.
DuU3NYECKUE SIBICHUSA

MexaHn4deckue, TeIIOBEIE,
BJIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3ByKOBBIC SIBJICHUS

dusnueckue BEIMYUHBI U UX
U3MepeHne

Ypok-uccnenoBanue
"N3mepenune Temneparypsl
IIPU IIOMOILHU KUJAKOCTHOTO
TEPMOMETPA U AaTUUKA
TeMrneparyps”

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3YYaIOT
MIPUPOLTY.
EcrecTBEeHHOHAYUYHBIN METOT
no3Hanus. Onmcanue
(bU3UYECKUX SIBICHUH C
ITOMOIIBIO MOACICH

bubmuoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue



https://m.edsoo.ru/ff09f72a

"[IpoBepka runoTe3bl:
JAIbHOCTH IOJIETA IIApUKA,
MYIIEHHOTO0 TOPU30HTAIBHO,
TeM OOJIbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,

bubmuoreka IIOK
7 JIOKA3bIBAIOLIME JUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEMIECTBA
8 JIBMyKeHHEe YacTHIl BEIIeCTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013¢e
Ypok-uccnenoanue «OmbITHI
9 10 HAOJIFOICHUIO TETUIOBOTO
pacIIMpPEeHUS Ta30B)»
10 ArperaTHbl€ COCTOSTHUS
BEILIECTBA
Bzaumocss3p Mexy
CBOMCTBaMHM BEIIECTB B
pa3HBIX arperaTHbIX
but6mmoreka IIOK
11 COCTOSIHUSIX U UX
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI
MexaHn4eckoe IBUKEHUE.
but6mmoreka [IOK
12 PaBHOMEpHOE M
https://m.edsoo.ru/ff0a05¢6
HEPAaBHOMEPHOE JBHKCHUE
13 CxopocTts. Equautisr bu6mmoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU bu6nuoreka IIOK

JABUXKCHUA

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

Huepuusi. 3akoH HHEPIIUH.
BzanmopeiicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
NIBUKEHUS T

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

ITlnotHOCTE BemiecTBa. Pacuer
Macchel 1 00beMa Tejia 1o ero
IUIOTHOCTH

bubmuoreka IIOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paboTa
«Onpenenenue MIOTHOCTU
TBEPJIOTO TEITA»

18

Pemenue 3agad mo reme
"IInoTHOCTE BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepUCTHKa
B3anMoJieiicTBus Ten. Cuia
yrpyroctu. 3akoH ['yka

20

JlaboparopHas paboTa
«3y4yeHune 3aBUCUMOCTH
pactsbxeHus (aedopmarium)
IIPY>KUHBI OT IPUIIOKEHHON
CHJIBD)

21

SIBnenne tarorenus. Cuna
TSKECTHU

22

CB3b MEXIY CUIION TAKECTH
Hu Maccoi Tena. Bec Tena.
Pemenne 3a1a4d mo teme
"Cuna tsbxectn"

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha IpyTux
wiaHetax. Pusnyeckue

bu6mmoreka IIOK
https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapaKTePUCTHUKH IIJIaHET

bu6mmoreka IIOK
24 Msmeperne cuut. Jlunavomerp https://m.edsoo.ru/ff0al 8cc
25 Bec Tena. HeBecomocTh bubmmorexa [OK
https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX Cul,
HaIlpaBJICHHBIX IO OJTHOM bubmmoreka [JOK

26 npsMoii. PapHoaeicTByromas https://m.edsoo.ru/ff0ala70
CHIl

7 Pemenue 3agau no reme
"PaBHOElicTBYIOIIAS CUT"

TpeHue CKOIbKEHUS U TPEHUE

28 nokosi. Tpenue B npupozae u bubmiorexa [OK
S https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa
«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT bubmmoreka [IOK

29 CUJIBI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIINXCSI
MOBEPXHOCTEN
Pemenue 3amau Ha

30 OmnpeeeHue
PaBHOICHCTBYIOIIECH CHJTBI
Pemenue 3agau no remam:

31 «Bec tenay, «I'paduueckoe bu6nmoreka [IOK
n3o0paxkeHue cuimy, « CHIIb, https://m.edsoo.ru/ff0alde0
«PaBHOCHCTBYIOMIAS CHIT»

32 KonTponbnas pabota o



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TeMaM: «MeXxaHH4eCKoe
IBIKEeHHEY, «Macca,
IJIOTHOCTLY, «Bec Tenay,
«I"paduueckoe n3oopaxenne
cuiny, «CHIIBD)

HaBnerune. CiocoOb1

bubmuoreka IIOK
33 YMEHBIIECHUS U YBEJIIMYEHUS
https://m.edsoo.ru/ff0a20a6
JABJICHU
JlaBreHue raza. 3aBUCUMOCTh
R bubmuoreka IIOK
34 JaBJIEHH ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMIIEPaTypbl
[lepenaua naBnexus
35 TBEPJBIMH TEJIAMH, bu6mmoreka IIOK
SKUIKOCTSIMU U Ta3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
TTackansa
JlaBieHwne B )XMAKOCTH M rase,
. but6mmoreka [IOK
36 BBbI3BAHHOC JCUCTBUEM CHIIbI
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amad mo teme
37 «JlaBeHue B >KUJIKOCTH U bubmorexa [OK
A https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackaisy
bubmuoreka IIOK
38 Coo0mmaroImecs cocybl
ot yA https://m.edsoo.ru/ff0a2970
39 T'unpasnuueckuii mpecc bubnmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopimHeBoit
’KHUIKOCTHBIM HAcoC
b K
41 Atmocdepa 3emun. [Ipuuunb! nomorexa O

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CYIIECTBOBAHMS BO3AYIITHON
000JI0UKH 3eMIIH.
3aBUCHUMOCTh aTMOC(hepHOTO
IaBJIEHMS OT BBICOTHI HALl
YPOBHEM MOPSI

4 Bec Bozmyxa. Atmocdeproe bu6nmnoreka [JOK
JIaBIICHUE https://m.edsoo.ru/ff0a2bSa
43 N3mepenue atmochepHoro bu6nuoreka [IOK
naiienus. Onsit Toppuuenmn https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTB aTMOC(EpHOTO Eub OK
44 JIaBJICHUS OT BBICOTHI HAJT nosmotexa I
yPOBHEM MDA https://m.edsoo.ru/ff0a2fc4
bapomerp-anepou.
45 ATMoOcCdepHOe 1aBlieHUE Ha bubmorera LIOK
PASTIUHbIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewienue 3amgau o reme
"AtmocdepHoe naBieHue"
JelicTBue )KUAKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO Bubmorexca [IOK
A py ) https://m.edsoo.ru/ff0a3276
pXUMEA0Ba CUIIa
JlaboparopHas paboTa
«Ormpenenenue
48 BBITAJIKUBAIOIIEH CUIIBI, Eubmiorexa [IOK
HeficTByomefi Ha Telo https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B )KUIKOCTHY
JlaGopatopHas paboTa 1o
49 TeMe «VccieqoBaHue Bubmaorexa IIOK

3aBUCHUMOCTH B€Ca TCJIa B BOJC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

oT 00BEMA MOTPYKEHHO B
KUAKOCTH HaCTHU TCJ1a»

50

IInaBanue ten

bub6mmoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHast pabota
"KoHcTpyupoBaHnue
apeoMeTpa Uiu
KOHCTPYUPOBaHHUE JOJKU U
oIpeJieNieHue €€
rpy3onoséMHOCTH"

52

Pemenune 3ama4d mo reMam:
«ITnaBanue cynos.
BoznyxomiaBanuey,
«JlaBneHue TBEpIbIX TeT,
JKMJKOCTEH U ra3oBy

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunyeckas pabota

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3{82

54

Mormtnocts. Equuuiist
MOIITHOCTHA

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH

MoaBbEME IO JIeCTHHUIE"

56

[IpocTsie MexaHu3MBl. Ppryar.

PaBHOBecue cuit Ha ppruare

57

KontponbHas padota no teme

«JlaBneHue TBEpABIX TEI,
KUJKOCTEH U ra3oBy /

Bcepoccniickas mpoBepoyHas

pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PeseprubIit ypok. Pabora ¢
TEeKCTaMU 1o Teme «/laBieHue

but6mmoreka [IOK

58 TBEPABIX TEJ, )KUAKOCTEH U
o https://m.edsoo.ru/ff0a4ffe
ra3oB» / Beepoccuiickast
MpoBepoyHas pabora
Peryaru B TexHuke, ObITY U
50 npupoje. JlaboparopHas 0.5 bubnuoreka [IOK
pabora «MccnenoBanue ' https://m.edsoo.ru/ff0a478¢
YCJIOBHM paBHOBECHSI phIUara
Pemenue 3anau no teme
60 « Y cII0BUS paBHOBECHS bubmorexa [OK
P https://m.edsoo.ru/ff0a48a6
phIyara
Koadduunent nonesnoro
JIEUCTBUS MEXaHU3Ma.
61 JlaboparopHas paboTa 0.5
«3mepenune KITJ[ HaksioHHOM
IIJIOCKOCTHY
& Pemenne 3agay 1mo Teme bubnuoteka [IOK
"Pabora, momHOCTH, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexannyeckas S3Heprusi.
bubmuoreka IIOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
TTOTEHITMATTBbHAS SHEPTHS
64 3aK0oH COXpaHEHUs bu6nuoreka [IOK
MEXaHUYECKOM SHEPTUn https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 10 TEME
"JKcrepuMeHTalIbHOE
65 OITpeJIeICHUE N3MEHECHUS 1

KUHETUYECKOU U
MOTEHINATBLHOW SHEPTUU TTPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTBIBAHUM TEJIA 110
HAKJIOHHOM INIOCKOCTH"

66

KonrtponsHas pabora o teme
«PaboTa 1 MOIIIHOCT.
DHeprus»

67

PezepHbiil ypok. Pabora ¢
TEKCTaMH 10 TEME
"MexaHnuyecKkoe 1BHKeHue'

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PeseprubIil ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MoriHocTb. DHeprus"

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

1. KNIACC

KoaunuecTBO 4acos

DJIEeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kourpoububie | IIpakTnyeckue A unp
n/n Bcero U3yueHusi o0pa3zoBaTesibHbIE
padoTsI padoThI
pecypchbl
OcCHOBHbIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETHIECKOM ! bu6nmoreka [IOK
TEOPUU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
Macca u pazmep aTOMOB U 1
MOJIEKYJT
Moaenu TBEpAOTO, KUIKOTO U
’ . bu6nmoreka [IOK
ra3000pa3HOro COCTOSHUIM 1
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsICHEeHNE CBOWCTB
TBEPAOTO, JKUJKOTO U
razo00pa3HoOro COCTOSTHUM {
BEILIECTBA HA OCHOBE
MIOJIOKEHU I
MOJEKYJISIPHOKUHETHYECKO
1 Teopuu
Kpucrannuueckue u 1 bub6mmoreka IIOK
aMmopdHbIC Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bubmmoreka [IOK
KalWUIIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSKEHUE
TemoBoe pacupeHue u 1 bub6nuoreka LIOK

CXXaTue

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b

BBIACIIKICMOI'O UM IIPU
OXJIAXKACHNH

8 TEMIIEPaTypbl CO CKOPOCTHIO
TEINIOBOIO JBMKEHUS YACTHILI
Buyrpennss saeprus.
yip P bubmuoreka IIOK
9 CriocoObI U3MEHEHHUST
. https://m.edsoo.ru/ff0aSc60
BHYTPEHHEH YHEPruu
10 Bune! Termionepegaun bubmmorexa LIOK
A peAl https://m.edsoo.ru/ff0a6412
Ypok-KoH(pepeHIHs
"[IpakTrueckoe
T HCTIOJIb30BAHME TETIOBBIX bubmuoreka IIOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuajoB B IEIIX
sHeprocoepexkeHus"
12 KoauyecTBO TEILIOTHI. bu6mmoreka IIOK
VY nenpHas TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIJIOBOTO
but6mmoreka [IOK
13 Oananca. TemmooOMeH 1
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopaTtopHnas pabota
"HNccneagoBaHue IBIEHUS
but6mmoreka [IOK
14 TerooOMeHa npu
. https://m.edsoo.ru/ff0a6a98
CMEIIMBaHUH XOJIOTHON U
ropsiaeit Boan1"
Pacuer kommdecTBa TEIIOTHI,
HEOOXOIUMOr0 IS
15 HarpeBaHus Tejla U



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTopHnas pabota

bu6mmoreka [IOK

16 "Onpenenenue yaeabHOMU
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIleCTBa
17 DHeprus TOIUINBA. Y JeIbHAas bu6nmoreka [JOK
TEIIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpAECBaHNE
18 KPUCTAJUIMYECKHUX TEIl bubamorexa [OK
p ' https://m.edsoo.ru/ff0a71d2
VY nenbHas TEIIOTA MIIABJICHUS
JlaGopaTopHnas pabota
" N bu6mmoreka [IOK
19 Ornpenenenue yaenbHOM
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJICHHUS JIbJa
20 [TapoobpazoBanue u bubnuoreka LIOK
KoHzaeHcauus. Mcrnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas Temnora
mapooOpa3oBaHus U
bu6mmoreka IIOK
21 KOHJIEHCAllUU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786¢
TEMIEPATypPbl KUIICHUS OT
aTMoc(hepHOro maBICHHUS
BrnaxHocTs Bo3ayxa.
JlabopaTopHnas pabota
" bu6mmoreka [IOK
22 Onpenenenue
. https://m.edsoo.ru/ff0a7628
OTHOCUTEIFHOH BIAKHOCTH
BO3IYyXa"
Pemenue 3agay Ha
23 ONPEACIICHUE BIIAXKHOCTH
BO3/yXa
24 [IpuHuuIb paboThI TETIOBBIX

neurarencit. [Taposast



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. JIBurarens
BHYTPEHHETO CrOPaHUS

25

KII/I TrerioBoro qBuratess.
TemoBbIe TBUTATETN H
3alUTa OKPYIKAKOIIEH CPeIbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
MIPEBPAILICHUS SHEPTUHU B
TEIUIOBBIX ITPOLECCAX

27

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "TeroBbie
seienns. I3meHeHne
arperaTHbIX COCTOSIHHUI
BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbHas pabota o reme
"TermnoBble SIBICHU.
W3meHneHune arperaTHeix
COCTOSIHUH BelecTna"

bubmuoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus ten. J{Ba pona
AJIEKTPUICCKUX 3aPsI0B

30

Ypok-uccienoBanue
"DnexkTpuszanus Tei
WHIYKIIMEN U TIpU
COMPUKOCHOBEHHUH"

31

B3anmopeiicTre 3apsiKeHHBIX
ten. 3akoH Kynona

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE T0JIE.
HampsxkeHHOCTB
3JIEKTPUYECKOTO I1OJIS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[TpunIMn cynepno3unuu
3JIEKTPUYECKUX MOJIEN

Hocurenu anexrpuueckux

33 3aps10B. DJIEMEHTAPHBII
3apsa. CtpoeHue atoma
[IpoBOAHUKY U AUDTEKTPHUKH.
P P but6mmoreka [IOK
34 3aKOH COXpaHEHUS
https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
Pemenne 3agay Ha
. bubnuoteka [IOK
35 MIPUMEHEHUE CBOMCTB
https://m.edsoo.ru/ff0a90cc
INEKTPUYECKUX 3aPSIOB
DNeKTpUUECKUN TOK, yCIOBUS
16 €ro CyIIeCTBOBaHUSI. bubnuoteka [IOK
HCTOYHHKHU AIEKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3JIEKTPUUECKOTO bub6nuoreka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
18 "JleficTBHE 2IEKTPUUECKOTO 1
MOJIsl HA IPOBOJTHUKHU U
JRIEKTpUKU"
19 DIEeKTPUUIECKHI TOK B bu6nmnoreka [JOK
MeTaIax, KUJIKOCTAX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Uerb 1 e€
COCTaBHBIE YaCTU
Cuna toka. JlabopaTopHas
" bubmmoreka [IOK
41 paborta "U3mepenue u 0.5

peryinpoBaHue CHIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUYECKOE HAIIPSKEHHUE.
Bonbr™meTp. JIabopaTopHast
pabora "M3mepenue u
peryiupoBaHue HapsiKeHus"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a9%14

43

ConpoTuBieHHEe IPOBOJHUKA.
VY nenpHo€e COIPOTUBIICHUE
BEILECTBA

bubmuoreka IIOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD
AIEKTPUYECKOTO
COMPOTHUBIICHUS TPOBOJHHUKA
OT €ro JUTUHBI, TUTOIIA TN
MOTIEPEYHOT0 CEYCHHUS U
Marepuana"

bubnuoreka IIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTDH CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma A
y4acTKa Ienu

bub6mmoreka IIOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopHas paboTa
"HccnenqoBaHue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ncTopa M HANPSIKCHHS HA
pesucrope"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarensrHOE U
napajuieIbHOE COCTUHECHUS
HpOBOI[HI/IKOB

48

JlaGoparopHas paboTa
"[IpoBepka mpaBuia
CJI0’KEHUS HANIPSKEHUN TIPU

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaasS8



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIeI0BaTEILHOM
COCIMHEHUH JIBYX
pe3ucTopoB”

JlaGopaTtopHnast pabota
"IIpoBepka npaBuiIa sl CUIIbI

but6mmoreka [IOK

49
TOKA IIPU NapaJuIETbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOpPOB"
Pewenne 3anau Ha
npuMeHeHue 3akoHa OMa J1ist bu6nmoreka [JOK
50
Pa3IUYHOTO COENUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
PaGota u mourHOCTH
bu6mmoreka IIOK
51 3JEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTopHas pabota
5 "Onpexnenenne padOTH U bub6numoreka LIOK
MOILHOCTH JJIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJIEKTPUYECKHUE LENU U
53 NOTPEeOUTENH NEKTPUIECKOM bubnuoreka LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTostHHBIE MATHUTHI, UX
B3aMMO/ICIICTBHE
VYpok-uccnenoBanue
" N but6mmoreka IIOK
55 N3yuenue noneun
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MATHUTOB
bu6nuoreka LIOK
56 MarunutHOoe 1moje. MarHuTHOE 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

oJie 3eMJIH ¥ €T0 3HaUECHUE
JUIS SKU3HU Ha 3eMiie

57

IToaroroBka K KOHTPOJIBHOU
pabore 1o Teme
"DneKTpruuecKue 3apsabl.
3apsoKeHHBIC Tella U UX
B3aUMOJECUCTBUSL.
[TocTosIHHBIN 2IIEKTPUYECKUI

TOK

bubmuoreka IIOK
https://m.edsoo.ru/ff0abd2¢c

58

KonTtponpHast paboTa o Teme
"DreKTpUUECKUe 3apsiabl.
3apspKeHHBIC Tela U UX
B3aUMOJECUCTBUSL.
[TocTOSIHHBIN AIEKTPUUECKUIA
Tok" / Beepoccuiickas
poBepoyHas padora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepsHylit ypok. Pabora ¢
TEKCTaMHU IO TeMe
"TToCTOSIHHBIN AIEKTPUUECKUIA
Tok" / Beepoccuiickas
npoBepoyHas paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTrena. MaruutHoe
I10JI€ JEKTPUUECKOro TOKa
MarauTtHoe noJje KaTyIKH C
TOKOM

bubmuoreka IIOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenune
3IEKTPOMArHUTOB B TEXHHKE.
JlaboparopHas paboTa
"U3ydeHue nencTBus

0.5

bu6mroreka IIOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MarHuTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM"

62

DNeKTpoIBUTATEIb
IOCTOSTHHOTO TOKa.
Hcnonb3oBanue
AJIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopre. JlaboparopHas
pabota "Konctpyuposanue u
U3y4eHue paboThl
3eKTpoABUrarens"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OneiTel @apanes. 3aKoH
3IEKTPOMArHUTHON
unaykuuu. [Ipasumno Jlenua

64

Dnekrporereparop. CrocoOsl
IIOJIYyUCHUA 3J'ICKTpI/I‘—ICCKOI/IW
SHEPruu. DIIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DnexTpuueckue u
MarHuTHBbIE SIBJIEHUS"

66

KontponpHas pabora 1mo reme
"DnexkTpuueckue u
MAarHUTHbBIC SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHylit ypok. Pabora ¢
TeKkcTaMu 1o TeMme "TerioBrie
sBJIEHUS"

bubmuoreka IIOK
https://m.edsoo.ru/ff0acc5Se



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

68

Peseprublii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MarauTtHele aBiaeHusd"

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOT'PAMME

68

14.5




2. KUITACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kourpoububie | IIpakTnyeckue A unp
n/n Bcero U3yueHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
MexaHn4ecKkoe IBUKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
bu6mmoreka [IOK
OTHOCUTETHHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHHUS
PaBHOMepHOE psIMOIMHEHOE | bu6muoreka LIOK
JIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe
IPSIMOJINHEWHOE JIBUJKECHHE. |
CpenHsis U MTHOBEHHas
CKOPOCTh
[IpsiMmonuHerHOe
bu6mmoreka [IOK
PaBHOYCKOPEHHOE IBHKCHHUE. 1
https://m.edsoo.ru/ff0ad8d4
YckopeHue
CkopocTh MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JABUKEHUSI. 1
I'padux ckopoctu
JlaboparopHas paboTa
"OnpeneneHue yCKOpeHus Tena
bubmuoreka IIOK
IIpU PaBHOYCKOPEHHOM 1 1

NBIKECHUH 110 HAKJIOHHON
mIockoctu"

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB0OOIHOE TaZIEHUE TEIL.

8
Omnprtel [Nanunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpy>kHOCTH. [lepuon u gactora bu6nmoreka [IOK
oOpaiueHus. JIuneitHas u https://m.edsoo.ru/ff0ael76
YIJIOBast CKOPOCTH
10 LenTpocTpemMurenbHoe
YCKOpEeHHE
1 [TepBriii 3axoH HproToHa. bubmmoreka LIOK
Bexkrop cuibl https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubmuoreka IIOK
12 .
PaBrozelcTByOImIAs cuina https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproTOHA. bubmumoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha npuMeHeHne bu6nuoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
. r
15 Cuna ynpyrocru. 3axou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuna
YOPYTOCTH
JlaboparopHas paboTa
17 «Omn I; e I::Hnel;)lcecmocrn bubmmorexa LIOK
peaet https://m.edsoo.ru/ff0aee28
pPY>KUHBDY
but6mmoreka IIOK
1
8 Cua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuia bubnuoteka [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTa bubnuoteka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne KodhdureHTa
TPEHUS CKOJIbKEeHUs"

https://m.edsoo.ru/ff0af8be

Pemenue 3amay mo reme

bu6mmoreka IIOK

21 "3akonbl HeroTona. Cuna
" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cusa TpeHus
Cuna TsHKeCTH M 3aKOH
” BCEMUPHOI'O TATOTEHUS. bu6nuoreka LIOK
YckopeHue cBoOOTHOTO https://m.edsoo.ru/ff0af044
MaIeHus
Ypok-koHpepennus " J[BrkeHne
27 TEJ BOKPYT TPAaBUTAI[MOHHOTO
neHTpa (ComHevHas cuctema).
lanaktuxu"
Pemenue 3anau no reme "Cuna
bubnuoreka IIOK
24 TSDKECTU Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBas kocMuueckasi CKOPOCTb. bubmuoreka LIOK
25
HesecomocTts U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaTbHON
TOUKH. AOCOIIIOTHO TBEPI0€
2% Teso. PaBHoBecue TBEpAOro bubnuoteka [IOK
TeJla C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHJIBI.
LenTp TsoxecTn
PaBHOBecue MaTepuaabHON
TOYKH. AGCOIIIOTHO TBEPI0E
27 Teno. PaBHoBecue TBEPAOTO

Tela ¢ 3aKPeIUIEHHOM OChIO
BpaleHUs. MOMEHT CUJIBI.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LlenTp TspKECTH

Pemenue 3a1a4 no reme

bu6mmoreka IIOK
28 "MomeHT cuibl. LleHT
" Hesrp https://m.edsoo.ru/ff0b02b4
TSKECTH
IToaroToBKa K KOHTPOJIBHOM

29 pabore no Teme "MexaHnueckoe bu6nuoreka [IOK
JnBUKeHue. Bzanmoneincreue https://m.edsoo.ru/ff0b0408
Ten"

KonTponbHas pabota o teme
30 "MGZHHHGCK(I:G BI)KEHHE Bubmroreia LIOK
. g \ ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynec Tena. IMITyibC CHITBL.

31 3aKOH COXpaHEHUsl UMITyJIbCa. bubnuoteka [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICICTBUE
Peurenue 3amau o reme "3akoH bu6mmoreka [IOK

32 "

COXPaHECHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢
Ypok-koHpepeHus

33 "PeakTuBHOE NBUKEHUE B
MPUPOJIC U TEXHUKE"

34 Mexanunyeckas paboTa u bu6mmoreka [JOK
MOII[HOCTh https://m.edsoo.ru/ff0b0a84

35 PaboTa cuibI TSDKECTH, CHITBI bubnuoteka [IOK
YIPYTOCTH U CUJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paboTa

16 «Onpenenenue pabOTHI CHUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBIKEHUH Teja 110



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TOPU30HTAILHOM TOBEPXHOCTH

CBs13b 2HEPruU U PabOTHI.

37
[ToTreHunanpHas s3HEpPrUst
Kunernueckas sHeprusi.

. bubnuoteka [IOK
38 Teopema 0 KHUHETUYECKON
https://m.edsoo.ru/ff0b0c32
SHEPrun

19 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
JlaGopaTopHas paboTa

40 «/3yueHue 3aKk0Ha COXpaHECHUS bubamorexa [IOK

Y p https://m.edsoo.ru/ff0b12fe
SHEPrum»

A1 KonebaTenpHOE IBMKEHHUE U €T0 bubmuoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.

bu6mmoreka IIOK
42 BrinyxneHHbIC KOJIEOAHUS.
https://m.edsoo.ru/ff0b200
Pe3onanc

43 MaremaTrdeckui u
MPY>KUHHBIA MasITHUKA
Ypok-uccienoBanue

44 «3aBUCUMOCTb MEPUOA bubnmoreka [JOK
KoJIeOaHU OT KECTKOCTU https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MACCBI TPy3a»

45 IIpeBpamienue sHepruu npu
MEXaHUYECKUX KOJIeOaHHsIX
JlaGopaTtopHas paboTa

46 «OnpeneneHue 4acToTsl U bubnuoreka IIOK

reproaa KojieOaHuu
IPY>KUHHOIO MasTHUKA)»

https://m.edsoo.ru/ff0blaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaGopaTtopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
repuoia KojebaHui rpysa,
IIOABCIICHHOI'O K HUTHU, OT
MAacchbl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBolicTBa MEXaHUYECKHUX BOJIH.

[IpononbHbIe U TOTIEpEYHBIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Y pox-KoH(pepeHIHst
"MexaHn4ecKHe BOJIHEI B
TBEpAOM Tene. CelicMuueckre
BOJIHEI"

50

3Byk. PacnpocTpanenue u
OTpa’kKe€HHE 3ByKa

51

Ypok-uccienoBanue
"HaOroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKYCTUYECKHUI PE30HAHC

53

Ypok-koHpepeHuus
"V1pTpa3ByK 1 HH(GPa3BYK B
MpUpPOJIE U TEXHUKE"

but6mmoreka IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
CoXpaHeHHUs. MeXxaHHYeCKHe
KoieOaHus 1 BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonTponbHas padbota 1o teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXpaHEHHUS.
Mexannueckue KojeOaHus u
BOJIHE!"

DNEeKTPOMarHuTHOE TOoJIe.

bu6mmoreka IIOK

56
DNEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa IIEKTPOMArHUTHBIX
BOJTH
VYpok-koupepennus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
but6mmoreka [IOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
AMEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
50 CBOMCTB 3JICKTPOMArHUTHBIX bu6nmnoreka [JOK
BOJIH C TIOMOIIIbO MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6e
tenedona"
Pemuienue 3a1a4 Ha onpeieieHUe
60 YaCcTOTHI U UTMHBI
3JIEKTPOMArHUTHON BOJIHBI
DneKTpoMarHuTHas Mpupoja
61 cBeTta. CKOpOCTh CBETA bubmmorexa [OK
- KopocT ' https://m.edsoo.ru/ff0b31d0
BonHoBbIe cBoliCTBa cBeTa
Hctounuku cBera.
© [Ipsimonunelinoe bubnuoreka LIOK
pacnpocTpaHeHue CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
63 3aKOH OTpaKEHUs CBETA. bu6nmoreka [IOK

3epkaina. Pemenue 3a1ay Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IPUMEHCHUEC 3aKOHA OTPaAKCHUSA
CBCTa

[Ipenomiienune cBera. 3aKoH

bubmuoreka [IOK

64
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTpAKEHHE

65 cBeta. Mcnonb30BaHUE OJIHOTO bu6nuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJIa IPEJIOMIIEHUS CBETOBOIO
Jy4a OT yrIJia MaJieHus Ha
rpanute "Bo3gyx-crekiao""
VY pox-KoH(epeHIHst
"Hcnosnb30BaHUE MOJTHOTO

67 BHYTPEHHETO OTPaKCHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBSI3b"

68 JIunzel. OniTuyeckas cuia bubnuoreka [IOK
JIMH3bI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3odOpakeHui B bubnmoreka [JOK
JINH3ax https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenre GoOKyCHOTO bu6nmoreka [IOK
pacCTOSIHUSA U ONTUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"

71 Ypok-koHpepeHus bu6nuoreka [IOK

"OnrnyecKue TUH30BbIE

https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

puodops"

I'ma3 kak onTyeckas cucTeMa.

bu6mmoreka IIOK

72
3penue https://m.edsoo.ru/ff0b4684
7 VYpok-koHpepenmus "lepexTs
3penust. Kak coxpanuts 3peHue"
Pasnoxxenue Genoro cBera B
74 crektp. OnbiTel HproTOHA. bu6nmoreka [IOK
CrnoxxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0c0f4c
nBeToB. [lucnepcus ceera
JlaGopatopHas pabota "OnbIThl
0 pa3JIo’KEHUIO OEIoro CBEeTa B
bub6mmoreka IIOK
75 CHEKTP U BOCIPHUATHIO I[BETA
https://m.edsoo.ru/ff0cOe2a
MpeIMETOB IIPU UX HAOII0IEHUU
Yyepe3 IIBETOBbIC (QMIBTPHI"
VYpoxk-npaktukym "BoiHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpakuus”
77 Omneiter Pesepdopna u bu6nmnoreka [JOK
IUTaHeTapHas MOAEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynarter bopa. Monens
aroma bopa
Hcnyckanue v orioeHue
79 cBera aroMmoM. KBaHThI Brbmorexca [IOK
. i ’ https://m.edsoo.ru/ff0c144c
JIuneiuaThie CIEKTPHI
20 VYpok-npaktukym "HaOmronenue bu6nmoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
. bu6 OK
81 PaanoakTMBHOCTH U €€ BUIBI nommorexa 1

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

CtpoeHne aTOMHOTO si/pa.

bu6mmoreka [IOK

82
Hyxknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PaagnoakTuBHBIE TpEBpALLICHUS. bu6nmoreka [IOK
H3oTtomnbl https://m.edsoo.ru/ff0clal4
Pemenue 3amay mo reMe:
" bubnuoteka [IOK
84 PangnoaktuBHbBIC
" https://m.edsoo.ru/ff0c1b4a
MIpeBpanicHus
85 [Tepuon momypacmnana
Ypok-KoHpepeHIHa
" P dep but6mmoreka IIOK
86 PannoakTuBHBIC M3ITyYCHUS B
" https://m.edsoo.ru/ff0c2126
MPpUPOJIE, METULIMHE, TEXHUKE
S mepHEBIE peakIuU. 3aKOHEI
P P bu6mmoreka [IOK
87 COXpaHEHUs 3aps10BOrO U
https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YUCEN
28 DHeprusi CBsI3U aTOMHBIX SITIEP. bu6nmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3a1a4 1o reme
"Snepubie peakun"
Peakiuu cunTesa u neneHus
90 snep. MUcTouHUKY SHEprun Eubmiorexa LOK
P i P https://m.edsoo.ru/ff0c1e88
CouHIta 1 3B€31Q
Ypok-koupepenmus "Anepuas
91 sHepreTuka. JlencTBus
pPaIMOaKTUBHBIX U3ITYYCHHUH Ha
JKUBBIE OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOMN
but6mmoreka [IOK
92 pabore 1o Teme

"DeKTpOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223¢



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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DNeKTpOMarHUTHBIEC BOJIHBI.
KsanrosBeie sBiaenus"

KonTtponbHas paboTa o teme
"DJIeKTPOMarHuTHOE TOJIE.

93

DNEeKTPOMarHUTHBIEC BOJIHBI.

KBanTtoBsie siBieHuUs"

[ToBTOpeHnue, 060061IeHNE. Eu OK
noMMoTeKa

94 JlaGopaTopHbie pabOTHI 1O 1
Kkypey "BiaumoieiicTue e https://m.edsoo.ru/ff0c245a
[ToBTOpEeHue, 0600IIEHNE.

95 Pemienue pacyeTHbIX U bu6nuoreka [IOK
KauyE€CTBEHHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch”

[ToBTOpEeHME, 0600MIIEHNE.

9% Pewienne pacyeTHbIX U bubnuoreka LIOK
KauyeCTBEHHBIX 33/1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerioBBIX qBUTaTENei"

[ToBTOpenue, o6o0IICHNE.

97 Pemenne pacyeTHBIX U bu6nmoreka [JOK
Ka4E€CTBCHHBIX 33/1a4 IO TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexkTpoycTaHOBOK"

[ToBTOpenue, oOoOIICHME. Eu OK
noNIMoTeKa

98 JlaGoparopHbie paboOTHl MO 1
Kypcy "CBeTOBbIC ABTCHMS" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpEeHME, 0600IIEHNE.

99 Pabora ¢ Tekcramu o Teme bubmuoreka [IOK

"3aKOHBI COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpeHME, 0600IIEHNE.

100 Pabora ¢ TexcTamu 1o Teme 1 bubmmorexa [OK
" " https://m.edsoo.ru/ff0c2e82
Koinebanus u BOIHBI
[ToBTOpeHue, o6o0IIEHNE.
bubmuoreka IIOK
101 Pabora ¢ TekcTamu o TemMe 1
" " https://m.edsoo.ru/ff0c3044
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o0IICHNE.
102 Pabora ¢ Tekcrtamu o Teme 1
"KBanToBas u siaepHas pusuka'
OBIIEE KOJIMYECTBO YACOBTIIO 102 7

[NPOT'PAMME
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HNPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATbBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHON TPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

1. KNIACC

Kon
NPoBePAEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUsI OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh NU3YYCHHBIC ITOHATUA

1.2

pas3jindaTtb ABJICHHA IO OMNMCAHWUIO HUX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (1)I/I3I/I‘—IGCKOC SABJICHHUEC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYy’ KarollleM MHUpe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CYIIIeCTBEHHBIC CBOMCTBA (TIPpU3HAKH) (PU3UUECKUX SBICHUN

1.4

ONUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHE SBICHMUS,
UCONb3ysd (U3UYecKHe BEIUYMHBI, IPU ONUCAHUM MPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
0003HaYEeHUS U eIUHUIIBI (PU3NYECKUX BEIMUYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYIHMMH
BEJIMYMHAMHU, CTPOMTHb TpapUKd H3YUYEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMINH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PM3MUECKUE SIBICHUS WU IPOIIECCHI,
UCIIONIb3Ysl HW3YYEHHbIE 3aKOHBI, NpPU OTOM JaBaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa U 3alUCBhIBATh €ro  MaTeMaTHYECKOe

BBIPpaXXCHHUE

1.6

OOBSCHATh (PU3NYECKUE SIBICHUS, IMPOLECCHl U CBOWMCTBA TEN, B TOM
4yyciie M B KOHTEKCTE€ CHUTyallMi NPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISABIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHEe U3 1 — 2 JIOrMYeCcKUX 1IaroB ¢ ONOpoi Ha 1 — 2 U3y4eHHBIX
CBOMCTBa (PM3NYECKUX SABICHUM, PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuiaThb paC‘léTHHe 3aJa4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3daKOHBI U




(bOpMyJ'ILI, CBA3bIBAIOIINEC (bI/I3I/I‘leCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJln3a
yYCJIOBUA  3agadd  3alMCbIBATb KPAaTKOC YCJIOBHUC, IIOJACTaBJIATH
(pI/BI/I‘-IeCKI/IC BCIIMYHUHEBI B (I)OPMYJ'IBI " IIpOBOAUTD paC‘{éTLI, HaxXoaAuThb
CIIPpaBOYHBIC JAaHHBIC, H€O6XOI[I/IMI>I€ AJId peUICHUA 3aJiad, OUCHUBATH

PCAIMCTUYHOCTD HOHy‘ICHHOﬁ d)H3quCKOﬁ BCJIMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IPH MOMOIIN
(bHSI/I‘ICCKI/IX MECTOOOB, B OIIMCaHHU HCCJICAOBaAHUA  BBIACIATH
MpoBepsieMoe  TpEArojiokeHne  (TWmoTresy),  pa3iuyaTth |
MHTEPIPETHPOBATh TOJTYUYEHHBIH pe3ysbTaT, HaXOIUTh OIIMOKH B

XO0J¢€ OombITa, A€JIaTh BBIBOAKBI 110 €0 pE3yJIbTaTaM

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMyJIHpOBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaTb  YCTaHOBKY W3  IPEIJI0KEHHOTO

O60py,Z[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITA 1 (I)OpMy.]'II/IpOBaTB BBIBO/JBI

1.10

BBITIOJIHATH TNPSIMBIE M3MEPEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX M
U(PPOBBIX MPUOOPOB, 3alUCHIBATH MOKA3aHUS MPUOOPOB C yUYETOM

3aTaHHON a0COTIOTHOM MOTPEITHOCTH U3MEPEHHM

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (DU3NIECKOIN BEIIMUHNHBI
OT JApPYroil ¢ MCIOJIb30BAHMEM NPSMBIX M3MEPEHHH, y4acTBOBAaTh B
IUTAHUPOBAaHUM Y4YEOHOIrO HCCIeNOBaHUs, COOMpAaTh YCTAaHOBKY U
BBINOJIHATH U3MEPEHHUS, CIIeAYS MPEATI0KEHHOMY IIaHy, pUKCUpPOBaTh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BUJIE
NIPEUIOKEHHBIX TaOIUI] ¥ rPpa)UKOB, 1e1aTh BBIBOJIBI

0 pe3yJibTaTaM MCCIIEeIOBAHNUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEPCHUS (PUINYCCKUX BEIHYUH, CICIYS
MPEJIOKEHHOW MHCTPYKIUU: TPU BBHIMOJTHEHUN U3MEpPEeHH coOuparth
SKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOM

BCIIMYMHBI

1.13

coOnrofaTh TMpaBWia TEXHUKW Oe3omacHOCTH TmpH  pabore ¢

1a00paTOPHBIM 000PYAOBAHUEM

1.14

yKa3bIBaTh IPUHLIUIIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPONCTB C IIOMOIUBIO HX OIMCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBAaX (M3MYECKUX SIBICHUH U

HCO6X0)II/IMLIC (1)I/I3I/I‘IeCKI/IC 3aKOHBbI 1 3aKOHOMCPHOCTHU




1.15

IPUBOAUTH TNpPHUMEPHl (HAXOAUTh HMH(POPMALMIO O MpUMepax)
MPAaKTUIECKOTO UCTIOIH30BaHUS (DU3UUECKUX 3HAHUI B MOBCETHEBHOM
KHU3HM JJ1s1 oOecrieueHus 6e3011acHOCTH IpU 0OpalleH!u ¢ npudopamMu
Y TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHUS 3/J0OPOBbS U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHM: B Oprxcanmeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGpopManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHMUM W IMyTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNIATh WH(POPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYMUBON WM

MOXeET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh pu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOIOIYJISIPDHYIO ~ JIUTepaTypy  (u3Mueckoro  cojepiaHus,
CIPaBOYHbIE MaTepHalIbl, pecypchbl ceTu HTepHeT, BIaeTh NpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus HHPOPMALIIH

13 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE NMUCHbMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMaLUK (PU3NIECKOTO COAEpPKAHNUS,
B TOM YHCJIE€ MyOJIMYHO JIeJIaTh KPAaTKUE COOOIIEHUS O pe3ysibTaTax
IIPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHUM, IpU 3TOM TI'PaMOTHO
HCIIOJIb30BaTh M3Yy4YCHHBIM INOHATUHHBIN ammapar Kypca

(bu3HKH, COMPOBOXKAATH BBICTYIUICHHUE TIPe3eHTaluen

1.19

IIPYU BBINIOJHEHUH Y4E€OHBIX NMPOEKTOB M MCCIEAOBAHUN pacIpeleisTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Jja4aMH,
CIIEIUTh 32 BBHINOJIHEHWEM IUIAHA JIEUCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TIPYyMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHUE

OKPY>KaIOIIX

2. KITACC

Kon
NPoBePIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIBb30BAaTh NIOHATHUA

1.2

pasiiudyaTtb ABJICHHUA 110 OIMHMCAHUIO HMX XaPaKTCPHBIX CBOICTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (bI/I3I/I‘-IeCKO€ SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHME H3YYCHHbIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpeE, B TOM 4YHcie (U3NUECKUE SBICHHS B MPHUPOJIE,
IPU 3TOM NEPEeBOJUThH MPAKTUYECKYIO 3a7jauy B y4eOHYIO, BBIIENATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3UIECKUX SBICHUMA

1.4

OMKCHIBATh HW3YYCHHBIE CBOHCTBA Ten U (U3MYECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHE BEIUYWHBI, TPU OINWCAHWH MPABHIHHO
TpaKkToBaTh  (U3UYECKUH  CMBICH  HUCIHOJB3YEMBIX  BEIUYHH,
0003HaUYCHUS U €IUHHIIBI (PU3HUUECKUX BEITUMYNH, HAXOIAUTh (HOPMYJIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTH TpadHUKH HM3YyUYEHHBIX 3aBUCHUMOCTCH

(bMBUYECKUX BEIIMYUH

1.5

XapaKTCPpHU30BaTb CBOMCTBA TCII, (1)H3PI“I€CKI/IC SABJICHUA W IIPOLICCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU O3TOM [OaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa MW  3allMCbiBAaTb €ro MAaTCMaTHYCCKOC

BBIPAJKEHUE

1.6

OGBHCHHTB (1)I/I3I/I‘ICCKI/IG Hpoueccm )41 CBOfICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISABJIATH HpI/I‘-II/IHHO-CJICI[CTBeHHBIe CBA3U, CTpOI/ITb O6'b$ICHeHI/IC n3 1
— 2 JOTMYECKHX IIaroB C MOMOIIbI0 | — 2 W3y4YEHHBIX CBOWMCTBA

¢bu3nUecKux BICHUN, PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

peuiaTh pacyéTHble 3aAauyd B 2 — 3 NEHCTBUSI, UCIONb3Ysl 3aKOHBI U
(bopMmyIIbl, CBA3bIBaONINE (PU3NIESCKHE BETMYMHBI: HA OCHOBE aHAIHM3a
YCJIOBUS 3a/1a4d 3alMChIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs pElIeHUs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYJIbI,
HeoOXoauMble ISl €€ pelIeHUs, MPOBOJUTH PacyE€Thl U CPABHHUBATH
[IOJIy4YEHHOE 3HayeHUe (PU3MUECKON BEJIIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOLIA
(U3HYECKUX METOOB, UCIIONB3Ys OMMCAHUE UCCIICIOBAHMUS, BBIICIIATh
MIPOBEpsieMOE MPEIOI0KEHUE, OLIEHUBATh IPABHJIBHOCTH HOpPsAKa

MPOBCACHUA UCCIICIOBAHUS, ACTIATh BBIBO/IbL

1.9

MIPOBOJIUTH OIBITHI N0 HAONIOJNECHUIO (U3NYCCKUX SIBICHUN WIIH
¢u3nyecknx  CBOWCTB  Teln:  (GopMynHpoBaTh  MPOBEPSIEMEIC

IMPCAIIOJIOKCHMA, CO6I/IpaTB YCTaHOBKY us3 MMPCAJIOKCHHOI'O




O60py,Z[OBaHI/I$I, OIIKMChIBATh XOJ OIIbITA U d)OpMYJ'II/IpOBaTB BBIBOJBI

1.10

BBIIIOJIHATH MPSAMbBIE M3MEPEHUA C MCIOJb30BAHUEM AaHAJIOIOBBIX
prOOPOB U TaTYMKOB (PU3NUECKUX BETUUHH, CPABHUBATH PE3YJIbTATHI

U3MepeHuil ¢ yu4€ToM 3aJaHHON a0COIIOTHOM MOTPEITHOCTH

MIPOBOIMTH MCCIICAOBAHNE 3aBUCUMOCTH OJTHOM (DU3MUECKOMN BETUIHHBI
OT JpPYrol C HCIOJIb30BAHUEM IPSIMBIX H3MEPEHMI: IUIAHUPOBATH
HCCIIeIOBaHUE, COOMpaTh YCTAHOBKY M BBITIOJIHATH H3MEPECHHUS, CIICTY S
NPE/UIOKEHHOMY IIJIaHy, (UKCHUPOBATh pe3yJbTaThl IMOJYy4YECHHOH
3aBUCUMOCTH B BHUJE TaOJIHUI] M TpadHKOB,

ACJIaTh BBIBOJELI ITO PE3YyJIbTaTaM UCCICIOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHsT  (U3MYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys IPENIOKEHHOM MHCTPYKLMHM, W BBIUUCIATH 3HAYCHUE

BCJIMYUHBI

1.13

coOioaTh  IMpaBWja TEXHUKHM Oe3omacHocTH 1pu  pabore ¢

1abopaTopHBIM 000pyI0BaHHEM

1.14

XapaKTEePU30BaTh MPUHIHUIBI JCHCTBUS HM3YyYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHUCAHUS, UCTIONb3Y sl 3HAHUS
0 CBOWCTBaX (U3UYECKUX SBICHUH W HEOOXOIUMBIE

(1)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHYCCKHUC YCTpOﬁCTBa U U3MCPHUTCIILHBIC
HpI/I60pI)I o ¢cXeéMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHUYCCKUX Hener ¢ MoclIeJoBaTelIbHbIM U mapajjicJIbHbIM
COCIMHCHHUEM JJICMCHTOB, pa3jiniyad YCIOBHBIC 0003HAYCHUS

QJICMCHTOB 3JICKTPUYICCKHX ueneﬁ

1.16

NPUBOJIUTL TMpUMEpbl (HaXOAWTh UHGOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
YKU3HH JUTsl 00ecTieueHus 0€30MMacHOCTH TP 00paIlieHuu ¢ MpudopamMu
Y TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHSI 37J0POBBS U

cOOJII0ICHNS HOPM 3KOJIOTHYECKOT0 TIOBE/IEHHUS B OKpY’Kalollel cpene

1.17

OCYIIECTBIISATh MOUCK HHPOpMAINH (HU3HUECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW W NYTEM CpPaBHEHHUS
JIOTIOJTHATEIHHBIX HCTOYHUKOB BBIICIATH WHPOPMAIUIO, KOTOpas

SABJIICTCA HpOTHBOpeqHBOﬁ WA MOYKET OBITh He,HOCTOBepHOﬁ

1.18

HUCIIOJIB30BAaTh Ipu  BBIIIOJIHCHUU y’-Ie6HI)IX SaJIaHI/II\/'I HAay4YHO-




MOMYJIIPHYIO JIUTEPATypy (PU3UYECKOro COAepX aHUs, CIPABOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT; Biaaerh npuémMamu
KOHCIIEKTHPOBAHMs TEKCTa, MpeodpazoBaHus WHGOPMALUU U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011asi uHGOpPMAIUIO W3 HECKOJIBKUX HCTOYHHUKOB (PH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIC NYOJIMYHO MPEICTABIATh PE3yJIbTATHI
MPOCKTHOM WJIM HCCIEAOBATEIIbCKON JIEATEIHOCTH, TPU OSTOM
rpaMOTHO HKCHOJIb30BAaTh W3YyYECHHBIN MOHATUWHBINA amnmapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKIATb BBICTYIIJICHUC Hpe?»eHTaHI/Ieﬁ

1.20

MIpU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB PaCHpeNiesITh 00S3aHHOCTH B T'PYIIE B COOTBETCTBUU C
ITOCTaBJICHHBIMU 3a/1a4aMH, CJICUTH 32 BHIIIOJIHEHUEM ILJIaHA IEHCTBUI
U KOPPEKTUPOBATH €ro, aIEKBATHO OICHUBATh COOCTBEHHBIN BKJIAl B
NEeATEIbHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE

B3aMMO/ICHCTBHE, MTPOSBIISISI TOTOBHOCTD pa3peraTb KOH(IUKTHI

3. KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepHeMble NMPpEeAMETHBIC PE3YJbTAThI 0CBOCHUA OCHOBHOI1
06p33OBaTeJ'lLHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHA

1.2

pasiinuaTthb SBJICHUA IIO OIIMCAHHUIO HX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/I3I/I‘-I€CKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIIEHHME H3YYCHHbIX (PU3MUECKUX SBICHUH B
OKpYy’ KarollleM MHUpEe, B TOM 4Hclle (PU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOIUThH MPAKTUUECKYIO 3a7jauy B y4eOHYIO, BBIIENATH

CYILLECTBEHHbIE CBOWCTBA (MPU3HAKH) PUBNUECKUX SBICHUN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA TeI M (PU3MUECKUE SBICHUS,
UCHONb3ysd (U3UYEeCKHe BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TpakToBaTb  (U3WYECKUH  CMBICH  HCIHOJB3YEMBIX  BEJIUYHH,
0003HaYeHUs U eIUHUILIBI (PU3NYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (DU3MYECKYI0O BEIUYHMHY C JPYTUMH

BCIIMYHMHAMH, CTPOUTH l"pa(bI/IKI/I HU3YyUYCHHBIX 3aBHCHMOCTEH




(bI/ISI/I‘-IeCKI/IX BCIMYHUH

1.5

XapaKTCPHU30BaTb CBOMCTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM HOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa W  3allMCbIBAaThb €ro MAaTCMaTHYCCKOC

BbIpaKEHUE

1.6

OG’bSICHSITL (bI/I3I/I‘-ICCKI/Ie Hpoueccm )41 CBOfICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISAIBJIATH HpI/I‘-II/IHHO-CJICI[CTBeHHBIC CBA3U, CTpOI/ITL O6’b$ICHeHI/IC n3 2
— 3 JOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 W3Y4YEHHBIX CBOWMCTBA

¢bu3nUecKux BICHUN, PU3MUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3afaud (omMparoulecss Ha cuctemy w3 2 — 3
YpaBHCHHIA), WCMOIB3ys 3aKOHBI U  (OPMYIBI, CBSI3BIBAIOIINC
¢buznyeckue BENUWYMHBI: Ha OCHOBE aHaJlW3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, BBISABISATh HEJOCTAIOUIUE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL PElICHHs, MPOBOJUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTH

IMOJIYYCHHOI'O 3HAYCHUA (bI/ISI/I‘ICCKOﬁ BCIIMYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTh IPU MOMOILU
(U3NYECKUX METOJIOB, UCIIOJIB3YsI OMMCAHUE HCCIEeIOBAHNUS, BBICIAThH
MIPOBEPSIEMOE MPEIOIOKEHNE, OLICHUBATH IPABUIBHOCTH IOPSIKA
MIPOBEACHUS HUCCIECAOBAHMSA, JEJIaTh BBIBOJBI, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOJIOICHUH 1 OTTBITOB

1.9

MPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TEJI: CAMOCTOSATENFHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 0O0OPYIOBaHUS, ONHMCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbI

1.10

MPOBOAUTH TMPU HEOOXOJUMOCTH CEpPHUI0 TMPSMBIX H3MEpPEHUil,
OmpesieNisisi CpelHee 3HAueHHUE H3MepseMoil BenuuuHbl ((okycHOe
paccTosiHue COOMparoNIei JIMH3BI), 000CHOBBIBATH BHIOOP cItOcoOa

HU3MepeHus (M3MEPUTENLHOTO MPHOopa)

IpoBOAUTL HCCIICOIOBAHUC 3aBUCHUMOCTEN (1)I/ISI/I“ICCKI/IX BCINYHNH C
HCIIOJIb30BAHHUEM IIPAMBIX I/IBMepeHI/If/'II IUIaHUPOBAThL HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTI> YCTaHOBKY, (bHKCHpOBaTL PE3yJIbTaThl
HOJIy‘-ICHHOfI 3aBHUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYHMH B BHJIC Ta6JII/IIII/I

l"pa(bI/IKOB, ACJIaTb BbIBOJLI 110 PE3YyJIbTaTaM HCCJICAOBAHUS




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh SKCIEPUMEHTAIBbHYIO YCTaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeAys IMPEIIOKEHHOM HHCTPYKLMH,
BBIYUCIIITh 3HAYEHUE BEIWMYMHBI W AHAJIM3MPOBATh IIOJyYEHHBIC

PE3YyJIbTaThI C y‘-IéTOM 3aJIaHHOM IIOT PCUIHOCTHU I/ISMepeHI/Iﬁ

1.13

coOnrofaTh MpaBWia TEXHWKW Oe3omacHOCTH TMpu  pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTth OCHOBHBIC MPU3HAKH H3YYCHHBIX (PU3UUECKHX MOJETCH:
MartepuaibHasi TOYka, abCOMIOTHO TBEPOE TEIO, TOUCHHBIA UCTOUYHUK
CBeTa, Ny4, TOHKas JIMH3a, IUIaHETapHas MOJeNb aToMma, HyKJIOHHas

MOZCJIb aTOMHOT'O dapa

1.15

XapaKTepU30BaTh TMPUHIIUIBI JCHCTBUS WM3yYEHHBIX NPUOOPOB W
TEXHUYECKHUX YCTPOMNCTRB C OMOPOI HA MX OMUCAHUS, UCIIOIb3YS 3HAHHS
0 CBOHCTBaX (U3MYECKHX SBICHUH H HEOOXOAMMEIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMECPHOCTHU

1.16

UCIIONIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH M3YUYEHHBIX
TEXHUUYECKUX YCTPOUCTB, WU3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLECCOB MPH PELICHUH Y4eOHO-TPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI Ul IIOCTPOCHUS N300paKeHUH B MJIOCKOM

3epKajie U cOOMparoIeit JTuH3e

1.17

MPUBOJIUTL TPUMEPHl  (HAXOAUTH WHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOT0 UCMOIb30BaHUS (PM3MYCCKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU JIJIs 0OecrieueHus: 0€30IaCHOCTH MPHU 0OpAIICHUH C TPUOOpamMu
U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3I0POBbS H

COOJIIOICHHUS. HOPM HKOJIOTHUECKOTO TIOBEJICHUS B OKPYXKAIOILEeH cpere

1.18

OCYHIECTBIISATh MOUCK HHPOpMAIHK (U3HMUECKOTO COACPIKAHUS B CETU
WNuTtepuer, caMOCTOSTENBHO (OPMYIHpPYsT TMOUCKOBBIM  3aIpoc,
HAaXOAUTh IIyTH  OINPENENICHHS  JIOCTOBEPHOCTH  IOJYyYEHHOMU
MH(OpMAIlMM HA OCHOBE HMMEIOIIUXCS 3HAHUN W JIOTIOJHUTEIBHBIX

HCTOYHHUKOB

1.19

HCIIOJIb30BATh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (U3MUecKoro  cojepiKaHus,
CIIPaBOYHBIE MAaTEPHUAIIBL, peCypchl ceTh HTEpHET; B1ageTh MpUEMaMu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOPMALUU U3 OTHON

3HAKOBOU CUCTEMBI B IPYTYIO




1.20

cO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
nH(pOpPMaLIUU U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COAEpHKaHMUS,
nyOIuYHO IIPEJCTaBIISITD pe3yJIbTaThI IIPOEKTHOMI WIH
UCCIIEI0BATENBCKON 1€ATEIbHOCTH, IIPU TOM IPaMOTHO HCIIOJIb30BaTh
W3yYEHHBIH MOHATUHHBIA anmapar M3y4aeMmoro pasjaena (U3MKu |
COIMPOBOXAATh BBICTYIJICHHE IpEe3eHTaleil ¢ yuéTtoM

0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MPOIIECCOB paCHpeAesaTh OOSI3aHHOCTU B TPYIIIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMH 3a/1a4aMH, CJICIUTH 32 BHIIIOJHEHUEM ILJIaHA IEHCTBUI
U KOPPEKTUPOBATH €r0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NEeATEIbHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE

B3aMMOJICHCTBHE, MTPOSBIISISi TOTOBHOCTD pa3pemaTbh KOH(IUKTHI




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

1. KITACC

Kon
pa3zaena

Kon

3JIEMECHTA

IIpoBepsiemble 3JIeMeHTHI COAePKAHUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

Odu3nka — Hayka O TMpupoje. SIBIeHUS TPUPOIBI.
dusnyeckue  SABICHUS: MEXaHWYECKHE, TEIUIOBBIC,

QJICKTPHUUYCCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

O®usnueckue BenuuuHbl.  M3Mepenue — pusmueckux
BesimunH.  Pusuyeckue  mpubopsl.  IlorpemHocTs

u3MepeHuil. Mex1lyHapoaHas CUCTEMA €IMHUIL]

1.3

EctecTBeHHOHAyuYHBI METOJ TMO3HAHMS: HaOIIOJCHUE,
MOCTAaHOBKAa HAay4YHOT'O BOIPOCA, BBIJIBHXKEHHE THUIIOTE3,
SKCIEPUMEHT IO TPOBEPKE THIOTE3, OObSICHEHUE

HAOJIFOJAEMOT0 SIBJICHUS

1.4

Onucanne GU3NIECKUX ABJICHUHN C ITOMOIIBIO MOJICTICH

1.5

[TpakTueckue paboTHI:

H3mepenue pacCTOAHUN.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TENA.
Omnpenenenue pasmMepoB MaJIbIX TeE.

W3smepenue temneparypsl NpU MOMOIIM KUJKOCTHOIO

TEPMOMETPA U IaTUHKA TEMIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHMUM BEIIIECTBA

2.1

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3Mephl.
OnbITel,  JOKa3blBAIOIIME  JUCKPETHOE  CTPOEHUE

BCIICCTBA

22

JBmwxenne yactmir  BemiectBa.  CBsi3b  CKOPOCTH
JBIKEHUS] 4YacTHI] C Temmeparypoil. bpoyHoBckoe

nBUxKeHue, 1uddysus

2.3

BiaunMonelicTBue yacTull BeIeCTBa: IMPUTAKCHUC U

OTTaJIKUBaHHUE




24

ArperaTHble COCTOSHMsI BEIIECTBA: CTPOCHHME Ta30B,
KUAKOCTeH U TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.
B3auMocBs3p MeXJy CBOHCTBAMM BELIECTB B pa3HbIX
arperaTHpIX COCTOSIHMSIX M HUX aTOMHO-MOJEKYJISPHBIM

CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSIHUMA BOJIBI

2.6

[TpakTueckue paboThI:

Onenka jauamerpa aroMa  METOIOM  pAnoB  (c
uCIoyb30BanueM Gororpaduii).

OnbITh! IO HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHUs ra30B.
OnbITh 1o 00OHapy’KEHUIO JIEUCTBUSA CHJII

MOJICKYJIAPHOI'O IIPHUTSXKCHUSA

JIBUDKEHUE U B3AUMOJIEMICTBUE TEJI

11 MexaHnueckoe JIBUKCHHE. PaBHOomepHOE 51
' HEpPaBHOMEPHOE JBM>KEHUE
1s Ckopoctb. CpenHsii CKOpPOCTb IPH HEPABHOMEPHOM
' JBUKEHUU. PacyéT myTu U BpeMEeHU ABUKECHUS
SBnenue mHepruu. 3aKkoH WHEpIUHU. B3aummoneicTBue
33 TeJ KaK NpUYMHA U3MEHEHMSI CKOPOCTH JBUKEHUS TeJl.
Macca kak Mepa HUHEPTHOCTH TeJla
34 [1notHoCcTh BemecTBa. CBSA3b INIOTHOCTH € KOJUYECTBOM
' MOJIEKYJI B eiMHUIe 00BbEMA BelecTa
35 Cuila KaKk XapakTepuCTUKA B3aUMOACHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOIIbIO IMHAMOMETpA
37 SIBnenue TAroTeHUs U cuia TskecTH. Cuila TSDKECTH Ha
' Ipyrux mianerax. Bec tena. HesecomocTh
28 Cuna tpenus. TpeHHE CKOJBXEHHS M TPEHHUE IOKOS.
' Tpenue B npupoe U TEXHUKE
1.9 CrnoxxeHue cui, HaNpaBiI€HHBIX IO OJHOW MpPSIMOM.
' PaBHoOelicTBYIOIIAS CUIT
[TpakTueckue paboTHI:
3.10 OnpeneneHre  CKOPOCTM  PAaBHOMEPHOTO  JIBHKEHUS

(wapuka B KHMJIKOCTH, MOJEIM  3JIEKTPUUYECKOTO




aBToMoOmWIs u Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHHS Opycka WM ULIapUKa 10
HaKJIOHHOM  1uiockocTH. OmpeneneHue  MIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh pacTsoKeHus (Aeopmaliiu) mpy>KUHbI OT
OPWIOKEHHON Ccwibl.  OMBITB, JEMOHCTPHUPYIOILINE
3aBUCUMOCTb CWJIBI TPEHHS CKOJIBKEHHS OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

dusnueckue sIBIEHUs B IPUPOJE: IPUMEPHI ABUKECHUS C
3.11 Pa3IU4YHBIMU CKOPOCTSMHM B KUBOU U HEKUBOU NPUPOJIE,

NeMCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHnyeckue ycTpoicTBa: JMHAMOMETP, OIIUITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )XUJIKOCTEM U FA30B

JaBnenue tBEpAoro tema. CrocoObl YMEHBUIECHHS U

+ YBEJIMUYEHUS TaBICHUS
42 JlaBieHue raza. 3aBUCHMOCTD JIaBJICHHUS ra3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaya naBieHust TBEPABIMU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTHYeCKHE MAIITHHBI
3aBUCUMOCTh  JaBICHUSI  KUAKOCTH OT  TJIyOHHBI.
44 IMuppocratunaeckuit napagokc. CooOmaromuecs CoCyibl.
lMunpaBnuueckre MeXaHU3MBbI
Atmocdepa 3emmu u atmocdepHoe nasienue. [Ipuannbt
15 CYIIECTBOBaHMS BO3MYIIHON 00onouku 3emiu. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC()EPHOTO JAABJICHUS OT
BBICOTHI HaJ[ YPOBHEM MODS
46 N3mepenne atmocdepHoro aasieHus. [Ipubopsr mis
' U3MEpEHUS aTMOC(EPHOTO JTaBICHUS
JlericTBuEe KUJKOCTA W Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BritankuBaromas (apxumenoBa) cuia.  3aKoOH
Apxumena
4.8 [InaBanue ten. Bo3gyxomnnaBanue
49 [IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCMMOCTHM Beca Tejla B BOJAE OT




0o0béMa MOTrpyKEHHOM B JKUAKOCTh 4YacTU Telna.
OrnpezenieHne BBITATIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA
TENO,  MNOrpyX€HHoe B KuakocTb.  I[IpoBepka
HE3aBHCUMOCTHU BBITAIKHUBAIOLIEH CHUJIbI, ACUCTBYIOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAOIICH
CWJIBI, JACHCTBYIOIICH Ha TEJIO B YKHJIKOCTH, OT 00BbEMa
MOTrPY>KEHHOM B JKMIAKOCTh YAaCTH TeJla U OT IJIOTHOCTH
JKUAJIKOCTH. KoncrpyupoBanue apeomeTpa W
KOHCTPYMPOBAHUE  JIOAKM U OIpeneneHue  e€

IPy30I0ABEMHOCTH

4.10

Odusnueckue  ABJIEHHS B MPHUPOJE: BJIMSIHUE
aTMoc(hepHOro TaBJICHHS HA )KMBOW OPTaHU3M, TUTABAHUE

pBIO

4.11

TexHuueckue YCTpOMCTBa: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO  BOJONPOBOJA, THAPABINYECKUN  Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPI' A

5.1 Mexannueckas pabora
5.2 MexaHuueckasi MOIITHOCTh
53 [IpocThie  MexXaHM3MBI: pbluar, OJOK, HaKJIOHHAS
' I0CcKOCTh. [IpaBuiio paBHOBECHS phluara
54 [IpumeneHne npaBuiia paBHOBECHS phlyara K OJIOKy
«3010TOC MIPaBUIION MEXaHHUKH. Koadpdunment
5.5 IIOJIE3HOT'O IEUCTBUSA MEXaHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY ¥ TEXHUKE
5.6 [ToTeHManbHas SHEPTUU Tea, HOJAHATOTO HaJl 3eMIIEN
5.7 Kunernueckast s3Heprus
sg [Tonnass mMexaHuueckas HHEprus. 3aKOH W3MEHEHHS U
' COXpaHEHUS MEXaHUYECKOW IHEPTUU
[TpakTueckue paboThI:
5.9 Onpenenenne pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM




JBMXKCHHUH TEjJla IIO FOpHSOHTﬂJ’IBHOﬁ IMOBCPXHOCTH.

UccnenoBanue YCJIOBHI paBHOBECHS pplyara.
Nsmepenne KIIJ[ HakmoHHOM mmiockocTH. W3ydeHue

3dKOHa COXPaHCHUA MEXaHHYECKOM OHCPIur

dusnueckue SABICHUA B opupoac: pbl4yaru B TCIC

5.10
YeJI0BeKa
TexHuyeckne yCTpOWMCTBA: pblyar, IOABWKHBIA U
5.11 HETIOJABMKHBIN OJIOKHM, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
2. KITACC
Kon Kon
paszena eMenTa IIpoBepsieMble 3J1eMEHTHI COJEeP:KAHUS
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHUS  MOJEKYJSIPHO-KUHETUYECKOM
61 TEOpUH CTPOCHMS BemecTBA. Macca ©  pasMepsl
' MosieKyJd.  OmnbIThl,  MOATBEPKIAIOIIME  OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mogenn  TBEPHOTO, JKHUAKOTO M ra3o00pa3HOro
6.2 coctosiHUi BemiecTBa. Kpucrammueckue U amop(dHbie
Tela
OOBbsiCHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TEIN
6.3 HAa OCHOBE [OJIO)KEHUM MOJEKYJISIPHOKHHETUYECKOMN
6
TEOpUHU
6.4 CmayuBaHuE U KalWJUIAPHbBIC SIBJICHUS
6.5 TemoBoe paclIupeHne U cxaTue
66 Temneparypa. CBsA3b TeMIeparypsl CO CKOpPOCTBIO
. TEIJIOBOT'O JIBMXKEHUS YaCTHUI]
67 Buytpennss sueprusi. CriocoO0bl H3MEHEHUS BHYTPEHHEN
' SHEPTHUU: TeIIoNepeiaya U COBEpIICHHE PA0OTHI




Buggsr TCILIONCpCaaqYn: TCIIJIOIPOBOAHOCTh, KOHBCKIIMA,

6.8
W3JIyYEHUE
6.9 KonmnuecTtBO  TeImwioTBL.  YIenbHass  TEIUIOEMKOCTH
BEIIIECTBA
TeruooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHUE
6.10
TEIIOBOro OallaHca
611 [InaBieHue u OTBEPAECBAHUE KPUCTAIIMYECKUX BEILIECTB.
' VY aenpHas TEIIOTA IJIaBICHUS
[Tapoobpa3oBanne ¥  KoHIeHcanusd.  Mcnapenue.
6.12 Kunenne. VYnenpHas  Teriora  mapooOpa3oBaHMs.
' 3aBUCHMOCTh TEMIEPATYPhl KUIICHUSI OT aTMOC(EpHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 OHeprus TOIUIUBA. Y IeJIbHAS TEIJI0Ta CTOPaHUs
[TpuHnunel  paboThl  TernoBbix — aBurarened  KITJT
6.15 TEIJIOBOrO JBUTaTelsd. TeIIOBbIC ABHIATSIN M 3alllUTa
OKPYKaroIIei cpebl
3aKOH COXpaHEHHUs M IPEBPALICHUS SHEPTUH B TEIJIOBBIX
6.16
npoleccax
[TpakTueckue paboTHhI:
OnbIThI o 0OHapYKEHUIO JICUCTBUS cHUI
MOJIEKYJIIPHOTO MPUTSKEHUS.
OnbIThl MO BBIPANIMBAHUIO KPHUCTAJUIOB IMOBAPEHHOMH
COJIM WJIM caxapa.
OnbITEI IO HAOJIIOICHHUIO TEIIJIOBOTO PACIIMPEHHUS Ta30B,
JKUAKOCTEN Y TBEPIBIX TEIL.
OrnpezerieHre 1aBaeHUs BO3IyXa B OaJJTOHE IITPHIIA.
6.17 OnbITEI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTDH JABJICHUS

BO3/yXa OT €ro 00bEMa M HarpeBaHMS WIN OXJIKIACHUSL.
IIpoBepka rumoTe3bl JTUHEWMHON 3aBUCUMOCTH JIJIMHBI
CTOJIOWKA >KHJIKOCTH B TEPMOMETPUYECKOW TpPyOKe OT
TEMIIEPATYPBHI.

HabGmionenne n3MeHeHUs BHYTPEHHEH SHEpruM Tela B




pE3YyJIbTATEC TCILIONICPCAAYN U pa6OTBI BHCIIHHUX CHIJI.
HccnegoBaHue sIBICHUS TEII00OMEHa Ipu CMCUIMBAHHUHU

XOJIOAHOMW Y TOPSTYEN BOJIBL.

OrnpezesieHne KOJIMYeCTBa TEIUIOTHI, TOJYyYEHHOTO BOJIOM
Ipy  TEIUIOOOMEHE C  HarpeTbiM  METaJUIMYECKUM
LMJIUH]IPOM.

Omnpenenenne yaenbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mporiecca ucrnapeHusl.

OrnpezenieHne OTHOCUTEIBHOM BIIaKHOCTH BO3/1yXa.

Onpenenenne yaenbHON TEIJIOTHI IUIABJICHUS JIbJA.

6.18

Ousuyeckue SBICHUA B MPHUPOJAE: IOBEPXHOCTHOE
HATSOKEHHE W KaNWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJIIBl B IIpUpoae, u3inydenue CoiHIa, 3aMep3aHue
BO/IOEMOB, MOPCKHE OpH3bl; 00pa3oBaHHe POCHI, TYMaHa,

HWHEs, CHETa.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULPBI, I[PUMEPHI
WCIIOJIb30BAaHUS KPHUCTAIIIOB, JKHJIKOCTHBI TEPMOMETP,
JaT4NK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHECTO CrOpaHUsL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHHW

7.1 Onexrpuszanus Tein. J{Ba posa 3JeKTPUUECKHUX 3aps10B
BsaumopelictBue 3apsikeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBHUS 3apsHKEHHBIX TEJ OT
BEJINYMHBI 3aPsIJIOB M PACCTOSIHUS MEXKIY TEJIaMH)
Dnekrpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

7.3 noss. [IpyHOMAN cynepno3uuuy JIEKTPUYECKUX T0JIEH
(Ha KaueCTBEHHOM ypPOBHE)
Hocurenn »snexkrpuueckux 3apsioB. JIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsan. Crpoenue aroma. IIpoBoaHuku u
TURJIEKTPUKU

7.5 3aKOH COXpaHEHUS AIICKTPUYECKOr0 3apsiaa

76 ONeKTpu4ecKUid  TOK.  YCIIOBUSL  CYILIECTBOBAHUS

QJICKTPHUYCCKOI'O TOKA. W cTOYHUKH MOCTOSIHHOT'O TOKA




7.7 [evictBust AIEKTPUUECKOTO TOKa (TerutoBoE,
XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSIX U ra3ax
-8 OnexTtpuueckas uenb. Cuina TOKa. OJIEKTPUYECKOE
. HaIpsUKEHUE
79 ConpoTtuBieHue MIPOBOTHUKA. VY nenbHoe
' COTNPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma JJ1s1 yyacTka 1enu
-~ [TocnenoBatensHoe W MapauieIbHOE  COEIUHEHUE
' MTPOBOHUKOB
Pabora W MOIIHOCTH DIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
13 DNEKTpUUYECKHEe LM U MOTPEOUTENN 3JIEKTPHUUECKOM
. sHepruu B 0biTy. KopoTkoe 3ambikanue
[ToctossHHBIE MarHuThHl. B3auMoJelcTBHE MOCTOSHHBIX
7.14
MarHuToOB
715 MarnutHoe mnosie. MarHuTHoe mojie 3eMiIM U €ro
' 3HAYCHHE JIJIS )KM3HU Ha 3eMJie
16 OneiT Dpcrena. MarHuTHOE 1OJIE 3JIEKTPUYECKOTO TOKA.
. [IpuMeHeHue 3eKTPOMArHUTOB B TEXHUKE
JlelicTBME MArHUTHOrO TOJS HA TMPOBOJHUK C TOKOM.
17 DJIIeKTpOABUTaTENb MOCTOSHHOIO TOKa. Vcrnonb3oBaHue
. ANIEKTPOJBUraTENel B TEXHMUECKUX YCTPOICTBAaX M Ha
TpaHCTOPTE
OmnbiTel  ®@apages.  SIBieHHE  BIEKTPOMArHUTHOU
7.18
uaaykuuu. [Ipasumno Jlenna
OnexrporeHeparop. Cocodbl  MOTydeHUs
7.19 3JIEKTPUYECKON SHEPTUH. DJIEKTPOCTaHIIUU Ha

BO300HOBIISICMBIX HCTOUHHKAX OHCPIrun




7.20

[TpakTuyeckue paboThI:
OnbITH IO HAOTIOACHUIO STICKTPU3ALIUH TEJ HHAYKIUCH
Y IIPU CONTPUKOCHOBEHHUH.

HCCJ’IGI{OB&HI/IG ,Z[CI\/'ICTBI/IH OJICKTPUYCCKOT'O IIOJII Ha




MIPOBOJIHUKU U TUDJICKTPUKH.
COopka u mpoBepka pabOTHI AIEKTPUUECKOHN IENu
MIOCTOSIHHOTO TOKaA.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepeHnue u peryinpoBaHue HANIPSKEHMUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBHUCUMOCTb
ANEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAIM TOTIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HAOPSOKEHUM  TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia asi CHUJIBI TOKA IPH MapauieIbHOM
COCMMHEHUH  pe3uctopoB.  Ompenenenne  padbOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO0 Yepe3 Ppe3UcCTop.
OnpeneneHne  MOIIHOCTUM  3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOoYKy, OT HamlpsKEHHUs
Ha Heil. Onpenenenue KIIJ[ narpeBatens. MccienoBanue
MAarHuTHOTO B3aUMOJEHCTBUSI IMOCTOSIHHBIX MArHUTOB.
N3yueHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux 00beIMHEHNUU U pa3zeneHu. MccnenoBanue necTpust
ANEKTPUYECKOr0 TOKa HAa MarHUTHYIO CTpenKy. OMbITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKK C TOKOM UM MarHuTa OT CHJIbl TOKa U
HalpaBJIeHUs TOKAa B Karywke. l3ydeHuwe neucTBus

MarguTHOI'O 11014 Ha IMPOBOAHUK C TOKOM.

Koncrpynpoanue " U3y4YEHHE paboThI
DIEKTPOABUIATENIA. H3mepenne KIII
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 11O

HCCIICIOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHON WHIYKIIUH:

HCCIICAOBAHUC W3MCHEHHI 3HAYCHHS W HaIpaBJICHUS




HHAYKOHMOHHOI'O TOKa

7.21

®usnyecKkue SBICHUS B TPHUPOJAC: DICKTPUUECKHE
ABIICHUsT B  atMoc(epe,  ANEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOI0CoB,
POJIb MAarHUTHOTO TOJIS ISl KU3HU Ha 3eMJie, MOJISPHOe

CHAHHNC

7.22

TexHuueckue YCTpOMCTBA: DSJIEKTPOCKOI, aMIEPMETP,
BOJIETMETp, PEOCTAT, CUETUUK DIICKTPUICCKON SHEPTHUH,
DJIEKTPOOCBETUTEIILHBIC ~ MPUOOPHI,  HArpeBaTeIIbHBIC
3ICKTPONTPHOOPHI (mpumepsl), ANMEKTPUUYECKUE
NPEIOXPAHUTEIH, DJICKTPOMATHUT, 3JICKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, TCHEPATOP INOCTOAHHOT'O TOKA

3. KIIACC
Kon
Kop snementa [IpoBepsiemble 2IIEMEHTBI COEPIKAHUS
paszziena
MEXAHUWYECKUE SBJIEHUA
21 Mexannueckoe ABWKEHHE. MarepuanbHas — TOYKa.
. Cucrema otcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKECHUS

8.3 PaBHOMEpPHOE IPSIMOIMHENHOE IBUKEHUE
HepaBHoMepHOEe npsMonuHeliHOe nBuxkeHue. CpenHss

8.4 U MTHOBEHHAas CKOPOCTh Teja IPU HEPABHOMEPHOM
JIBUKEHUH

8
g5 Yckopenue. PaBHOyCKOpEeHHOE IIPSIMOJINHENHOE
' JIBI)KEHUE

8.6 CBobonnoe nanenue. Onpitel ["anmmes
PaBHOMEpHOE ABW)XKEHME IO OKpyxHOcTH. llepuon u

8.7 gacToTa oOpamieHus. JInMHeiHas M yryioBas CKOPOCTH.
LleHTpOCTpeMUTENBHOE YCKOPEHHE

8.8 [TepBriii 3akoH HetoTOHA

8.9 Bropoii 3akon HetoToHa




8.10

Tperuii 3akoH Herotona

8.11 [TpunIMD Cynepno3uumu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHHUs: CWIa TPEHUS CKOJBXEHHUS, CUJIa TPEHUs
' MOKOSs1, IPYTHUE BUJIbI TPEHUS
%14 Cuma TsKeCcTH M 3aKOH BCEMHPHOTO TSITOTEHUSI.
' Yckopenue cBOOOTHOTO TaACHUS
8 15 JBuxenne  maner  Bokpyr  Connua.  Ilepsas
' KocMu4eckasi ckopocTb. HeBecoMOCTh U neperpys3ku
816 PaBHOBecue MatepuaibHON TOUYKH. AOCOTIOTHO TBEPI0C
' TEIO
817 PaBHoBecue TBEpPHOro TeNa C 3aKPEIIEHHOM OCBIO
' BpaieHuss. MomeHt cuiibl. LleHTp TsxecTn
8.18 Nmnynbe Tena. U3Menenue ummyinbca. UMmysibe criib
8.19 3aKOH COXpAaHEHUs UMITyJIbCa
8.20 PeakTuBHOE nBHKEHUE
8.21 Mexannueckas paboTa U MOLIHOCTb
8 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEPTHUH U PabOTHI
893 [loreHumanpHast SHeprust Tena, MOAHATOTO  HaJ
' MTOBEPXHOCTBHIO 3€MIIH
8.24 [ToTeHumanpHast 3HEPTUs CKATOU MIPYKUHBI
Kunernueckas oHeprus. TeopemMa O KHHETHYECKON
8.25
SHEpPIrun
8.26 3aKOH COXpaHEHUsI MEXaHUYECKOUM SHEPIUH
[IpakTuueckue paboThI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS Opycka
WIK JIBIKEHUS IIapuKa MO0 HAKIOHHOW IJIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tenna MpU PaBHOYCKOPEHHOM
8.27 JIBIDKECHUU 110 HAKJIOHHOU IVIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA NYTH OT BPEMEHU INIpU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka TUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM

JBHXCHHHU 0e3 HavaJbHOUI CKOPOCTHU IMYTH OTHOCATCA




KaKk psAa HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIbKEHUS
OT CWIbl HOpMalbHOro JamieHus. Onpenenenue
kodpduuueHTa TpeHus ckoiabxeHus. OmnpeneneHue
KECTKOCTU TMpYyKuHbL. OrnpeneneHre padOThl CHIIBI
TPEHUS TPU PABHOMEPHOM JIBWKEHHU Tela 10
TOPU30HTANIBHON TMOBepXHOCTH. OrnpeneneHue padoTh
CHJIBI YIIPYTOCTH TPH MOIBEME TPY3a C UCIOIb30BAHUEM
HETIOJIBIDKHOTO ¥ TIOABHIKHOTO

OJIOKOB

dusznyeckue SIBICHUS B IMpHUpOJAC: IMPHUIIMBbI U OTJIMBBLI,

8.28 nBukeHue riaHeT COJIHEYHOW CUCTEMbI, pEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
829 TexHu4yeckue  yCTpOMCTBA:  CHOUAOMETp,  JIATYUKU

IIOJIOKEHUS, PACCTOSHUS U YCKOPEHMS, PAKETBI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

Konebarensnoe JABHMIXKXCHUC. OCHOBHBIE XapPaKTCPHUCTUKHU

> KOJIeOaHUI: TIEPHUO/I, 4aCTOTa, aMILTUTYIa
92 MaremaTnueckuii 51 IIPY>KUHHBIN MasTHUKHU.
' [IpeBpaienue sHEPTruy Mpu KojaedaTeIbHOM JABHKEHUH
93 3aryxatomme KosieOaHus. BuiHyXeHHBIE KOIeOaHUs.
' Pe3onanc
Mexanndeckue BoJgHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHele M NonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHU4YeCKUE BOJHBI
B TBEPJIOM T€JI€, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yapTpa3ByK
[IpakTuueckue paboThI:
Omnpenenenrie  4acToThl M Iepuoaa  KojeOaHWH
97 MaTeMaTHUYECKOr0 MasiTHUKA.

Omnpenenenrie  4acToThl M IepHoaa  KojeOaHWUH
NpPY>KUHHOTO MasiTHUKA

HccnenoBanne  3aBUCHUMOCTH — TepHoja  KojeOaHMi




MOABEUIEHHOT0 K HUTU TIpy3a OT JJIMHBl HHTH.
HccnenoBanue 3aBUCUMOCTH Tepuofa  KoyieOaHUN
MPY>KUHHOTO MasTHMKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuosa KOJIEOaHMI rpy3a,
MOABEUIEHHOT0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
Npy>XkuHbL. MI3Mepenne yckopeHusi CBOOOTHOTO MaCHHS
dusnueckue SIBICHUS B MPUPOJIE: BOCIPHUATUE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSCEHUE, CEHCMHUYECKHE BOJIHBI,
LIyHAMH, 3XO
9.9 TexHuueckue yCTPOMCTBA: 3XOJIOT, HCMOJIb30BAHUE
' yJIBTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMAI'HUTHOE I1OJIE U1 DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE TOoJje. DIEKTPOMATHUTHBIE BOJIHBI.
' CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHasi npupoja cBera. CKOpPOCTh CBeTa.
. BonHoBeIe cBOMCTBa cBeTa
0 [IpakTrueckue paboOTHI:
104 N3yuenne CBOWCTB  3JEKTPOMArHUTHBIX  BOJH €
MTOMOIIEI0 MOOMITFHOTO TenedoHa
®dusnyeckue SBICHUS B TMPUPOJE: OHMOIOTHYECKOe
10.5 nelicTeue BUIMMOTO, yIbTpa(uoIeTOBOro u
PEHTI€HOBCKOTO U3TyUEHHUI
10.6 TexHnueckue yCTpOMCTBA: UCIIOJIb30BaHUE
. 3JIEKTPOMATrHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBeta. MicTtouHuku cBera
11.2 [IpsmonHENHOE pacnpOCTPaHEHUE CBETA
13 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs
11 ' cBeTa
114 [Ipenomnenne cBeta. 3aKOH TPEJOMJICHUS CBETa.
' [TonHoe BHyTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xon mydeit B 1uMH3€
11.6 OnTnueckast cuctema (oroarnmnapara, MUKPOCKONa U




TCICCKOIIa

11.7

I'maz kak onTuyeckas cuCTeMa. EHI/ISOPYKOCTB n

JATTbHO30PKOCTh

11.8

Paznoxenue Genoro csera B cnekTp. OnbiTel HpioTOHA.

CiioxeHue CrieKTpaabHbIX [IBETOB. [{ucnepcus cBeta

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH yTjla OTPaXKE€HHUs CBETOBOTO
Jqyda OT yriia majieHusl.

N3ydenue xapakTepUCTHK H300pakeHUs MOpeaMera B
IJIOCKOM 3€pKaje.

HccnenoBanue  3aBUCMMOCTH — yrjla  IPEIOMIIEHUS
CBETOBOTO JIy4a OT yTIJjia IMaJeHus Ha TPAHUIE «BO3IAYX —
CTEKJIO».

[Monmyuyenne u300paXeHUH C TOMOIIBIO COOHMparoIei
JIMH3BI.

Ompenenenne (POKYCHOTO PacCTOSIHUSI M ONTHUYECKOU
CHJIBI COOUpAOLIeH JTUH3bI.

OmnBITH IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITHl 1O BOCHPHUATHIO I[BETa NPEAMETOB IPU HX

Ha0JII0/IEHUU Yepe3 LIBETOBbIE (PUIbTPBI

11.10

®duznueckue siBNeHus B npupoze: 3armenus CoaHua u
JlyHbl, 1IBETa TeJ, ONTUYECKHE SIBICHUS B atMmocdepe

(uBeT HeOa, pedpakuus, paxyra, MUPax)

11.11

Texuuyeckue yCTpOI’ICTB&I OYKH, TNEPUCKOII,

(hoToanmapar, ONTHYECKHUE CBETOBOIBI

12

KBAHTOBBIE

SIBJIEHHWA

12.1

OmnbiTel Pesepdopaa u mmaneTapHas MOJENb aToMma.

Mogens atoma bopa

12.2

I/ICHYCKaHI/Ie 1 IIorjiomecHuE CBCTa aTOMOM. KBaHTEL

JluHenyarsie CEKTPHI

12.3

PanuoaxktuBHOCT. Anb(a, OeTa- 1 raMMa-u3Ty4eHuUs

12.4

Crpoenne aromHoro sjapa. Hyxionnas wMopenb

ATOMHOTI'O d1pa. H3oT1omnsl

12.5

PannoaktuBHbie mpeBpamenus. [lepuon momypacnaga




ATOMHBIX A4CP

ﬂz[eprIe PCaKIU. 3aKOoHEBI COXpaHCHHA 3apAJ0BOIo U

12.6
MaccoBOTO YHCET
12.7 DHeprus CBs3M aTOMHBIX siep. CBsI3b MaCChl U SHEPTUU
18 Peakuuu cunresa u nenenus saep. IcTouHMKY sHEpruu
' CoHIa 1 38831
129 Snepnas  sHepretuka. JlelWicTBUE  pagMOAaKTUBHBIX
' M3JIy4eHUH Ha )KMBbIE OPraHU3MBI
[IpakTuyeckue pabOTHI:
HaGmroneHue CIUIOMIHBIX W JIMHEHYATBIX CHEKTPOB
U3ITYYEHHUS.
12.10
HccnenoBanue TpeKoB: U3MEPEHHUE DHEPIMM YACTHUILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepeHune paanoakTUBHOTO (hoHa
®uznueckue SBIEHUS B IPUPOJE: E€CTECTBEHHBIN
PaAvoOaKTUBHBIN ¢om, KOCMUYECKHE Ty4H,
12.11 pPaJlMOAKTUBHOE U3JIyYEHHUE NPUPOJIHBIX MHHEPAJIOB,
JICCTBHE PAJUOAKTUBHBIX H3JIyYCHHM HAa OPraHU3M
YeJI0BEKa
12 TexHnueckune YCTpOMCTBa: CIEKTPOCKOII,

PIHI[PIBPI,Z[yaJ'IBHBIﬁ A03UMETP, KaMEpa Bunscona




HNPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOI
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsSIeMOro
TpeOOBaHUs

IIpoBepsiemblie TpeOGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0230BOro ypOoBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopa3oBanust Ha ocHoBe ®I'OC

[lonumanue ponu  GU3MKM B HAaydyHOH  KapTUHE  MHUDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
Y TI03HaBAEMOCTH SIBJIEHUH MPUPOBI, O POJIU SKCIIEPUMEHTA B (DU3HKE,
0 crucTeMooOpa3yroueil poiu GU3NKU B pa3BUTHU €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTUH, 00 3BOIOLNN (PU3HMUECKUX 3HAHUN U UX POJIU
B LEIOCTHOW €CTECTBEHHOHAy4YHOM KapTHMHE MHpa, O BKIAIC
POCCHHCKHX U 3apyOexHBIX YUYEHBIX-QU3UKOB B pPAa3BUTHE HAYKH,
OOBSCHEHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHMsI 0 BUJIaX MaTepuu (BELIECTBO U M10JIE), O ABMXKEHUU KaK crlocoOe
CYLIECTBOBaHMSA MaTepuu, 00 aTOMHO-MOJIEKYJSIpPHOH Teopuu
CTpPOEHMsI BELIECTBa, O (U3MYECKON CYIIHOCTHU SIBJICHMHU NPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3IuaTh SIBICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PHU3HUECcKOe SBICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (U3UYECKUX SBICHUN
B OKpYKAalOIIeM MHpE, BbIAEISAS MX CYIIECTBEHHbIE CBOWCTBA

(Mpu3HAKK)

BHaI[CHI/Ie OCHOBaMH IOHSTHMHOIO amfrapara u CHUMBOJIMYCCKOI'O
S3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHHE HX IJId PCIICHHA yLIe6HBIX 3aaa4,
YMCHHUC XapaKTCpHU30BaATb CBOMCTBA TCI, (1)I/I3I/I‘-IGCKI/IG SABJICHUA U

MIPOLIECCHI, UCTIONB3YS PyHAAMEHTaIbHbIE K SMITUPUYECKUE 3aKOHbI

VYMenue onuceBaTh HU3YYCHHBIC CBOMCTBA TENI U (1)I/ISI/I‘~I€CKI/IC SIBJICHUS,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCIINYNHBI

Brnanenne ocHOBaMHM METOJOB HAyYHOTO TIIO3HAHUS C Y4YETOM
coOroIeHns IpaBUil O€30MacHOro TpyJa: HaONoaeHHe (PU3NIECKUX
SIBJICHUI:

YMEHHUE CaMOCTOSTEIBHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY




U3 JaHHOTO HaOopa 00OpYIOBaHUS MO MHCTPYKIHMH, OMHMCHIBATH XO[
OTIbITA U 3alHUCHIBATh €T0 PE3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;
MIPOBE/ICHUE NMPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:!
YMEHHME IUIaHUpPOBATh  HW3MEPEHHUs, CAMOCTOSITEIbHO  coOupaTh
OKCIEPUMEHTAIBHYI0  YCTAHOBKY [0 HMHCTPYKLMH, BBIYUCIATH
3HaYEHHUE BEJIMYMHBI U aHAIM3UPOBAThH MOITYUYEHHbIE PE3YJbTATHI C
Y4€TOM 3a/IaHHOM MOIPELIHOCTH PE3yJIbTaTOB U3MEPEHMI;
MIPOBEJICHUE  HECIOXKHBIX  SKCIIEPUMEHTAJIBHBIX  HCCIIEI0BaHMIA;
CaMOCTOSATENIFHO ~ COOMpaTh  AKCIIEPUMEHTAIBHYIO  YCTaHOBKY H
MPOBOIUTH  MCCIENOBaHWE IO  WHCTPYKUMH,  IPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BHUJE TAOIUIL U
rpaUKoOB, yYUTHIBATH NOTPELIHOCTH, JA€TIaTh BHIBOABI 10 PE3yJIbTaTaM

HUCCIICAOBAaHUA

[TonnManne  XapakTepHBIX  CBOWCTB  (DU3WYECKUX  MOJENeH
(MaTtepuasibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, MOJAETH CTPOCHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJENb aTOMHOIO $[pa) U YMEHHE NPUMEHATh UX UL

00BsACHEHHS (PU3NUECKHUX TIPOIECCOB

YMmenne oOBSCHATH (PU3MUECKUE TPOLECCHl U CBOMCTBA TN, B TOM
YUCJI€ U B KOHTCKCTE CHUTyallMi IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUIMHHO-CIIEACTBEHHBIE CBI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yUCHHbIE CBOMCTBA (PU3MYECKUX

HBJIGHHﬁ, (1)I/IBI/IT-I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTH XU MOACIIN

YMmeHnue pemarh pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHEHWHI),
UCTIONB3ysT 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3MUECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIHUCHIBATh KpPaTKOE YCIIOBHE 3aJlayH,
BBISIBIIITE  HEJOCTAIONINE JAaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HE0O0XOUMBIE Ui €€ PEelIeHHUs, UCTIOIb30BaTh CIPaBOYHbIE JAaHHBIE,
MPOBOJUTH PACUYETHl W OIEHHWBATH PEATUCTHYHOCTH IOyYEHHOTO
3Ha4YeHUs1 (PU3NUECKOI BETMUMHBI; YMEHUE OINPEIENIATh Pa3MEPHOCTh

(bu3nyecKoil BETUYHHBI, TOJyYEHHOM MPU PEIlIeHUH 3a/1a4H

YMeHHne XapakTepu30BaTh MPUHLHUIBI  JCUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHCJ€ OBITOBBIX HPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMUECKHUX IMPOIIECCOB M0 UX OMUCAHUIO, UCTIONb3Ysl 3HAHUS O

CBOMCTBaX (U3MYECKUX SBJICHUM U HeoOXxoaumble (u3nyecKue




3aKOHOMCPHOCTHU

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3MYECKUX SBICHUAX B
MIOBCEIHEBHOM JKM3HM Juid oOecnedeHHus Oe30MacHOCTH P
oOpaleHnu ¢ ObITOBBIMHM IPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHs 310pPOBbS U COOIIOAECHUS HOPM HKOJOTHYECKOrO
MOBEJICHUS. B OKpY’KalOLleW cpeze; MOHMMaHHEe HEeoO0XOIUMOCTH
NPUMEHEHHS JTOCTM)KEHUH (U3MKH W TEXHOJIOTUH

JJI1 palluOHAJIBHOTO ITPHUPOAOITIOJIb30BaHHA

11

OneIT moMcKa, NpeoOpazoBaHUsl M IMpeAcTaBiIeHUs HHOpManuu
(Gu3M4eCKOro CcofepKaHusi C HCIOJIb30BaHHUEM HH(pOpPMAIIMOHHO-
KOMMYHHKATUBHBIX TE€XHOJIOTMI; YMEHHE OLIEHHBATh JIOCTOBEPHOCTH
MOJy4YeHHOM MH(pOpMalMM Ha OCHOBE HMEIOMIMXCS 3HaHUH U
JOTIOJTHUTENBHBIX ~ WCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IIPHU
BBITMOJIHEHUH YYEOHBIX 33JaHUIl HAy4YHO-TIOMYJISAPHYIO JUTEpaTypy
(U3MYECKOTO CO/AEpKaHMS, CIIPABOYHbIE MaTepUajbl, PECYpChl CETH
WntepHer; BnageHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
nH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JpPYIYIO; YMEHHE
co3/laBaThb COOCTBEHHbIE€ MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha

OCHOBC I/IH(bOpMaI_[I/II/I 13 HECKOJIBKUX NCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D
1O PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe  JBUKEeHHE. MartepuanpHas Touka. (CucremMa  OTCYéra.

OTHOCHUTEILHOCTD JABUKCHUA

PaBHOMepHOE 1 HepaBHOMepHOE BMKeHHE. CpeaHsis ckopocTh. Popmynia ams

1.2 BBIYUCIICHUS CpeJlHel cKkopocTh: Vv = S/t
PaBHOMEpHOE TPSAMONMHENHOE NBHKEHUE. 3aBUCHMOCTh KOOPAMHATHI TEla OT
BpEMEHH B ClIyuyae paBHOMEPHOTO MPSIMOJIMHEMHOTO ABMKEHUS:
13 xX(f)=x,+vf
I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKLUUH CKOPOCTH, MPOCKIMU
NepeMelIeHHs,, IYTH, KOOpAUHAThl IPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUOKEHUU
3aBUCHUMOCTh KOOpJAMHATBHl TeJda OT BPEMEHHU B CiIydae pPaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABM)KECHUS:
a £
S =vo *t+ax* =
@opmyabl [UIsl MPOCKUUU NEPEMELICHMs], NPOECKLUUU CKOPOCTH M IPOCKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIIMHEHHOM JIBUKEHUU:
1.4 5 (f)= Uy, -t +a, -
v (=, +a_t,
a.(7)=cast,
vy, " -y “-—-.‘rps.
I'paduky 3aBUCUMOCTH OT BpPEMEHM s HPOEKIUHM YCKOPEHUs, IHPOEKIUU
CKOPOCTH, TNPOEKLUMU MEPEMEIIEHU, KOOPAUHATBHI IPU PABHOYCKOPEHHOM
MPSIMOJIMHENTHOM JBUKEHUH
CBobGonnoe nanenue. GopMyiibl, OMUCHIBAIOIINE CBOOOAHOE MaJECHUE Tesa 10
1.5 BEPTUKAIN (ABM)KEHHE Tela BHU3 WIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnu). I'paduku 3aBUCUMOCTH OT BPEMEHHM Ui MPOEKIHUU YCKOPEHHS,




OpoCKOHU CKOPOCTH U KOOPAWHATHI IIPpU CBO60,Z[HOM nmaacHuu TCjlaa 110

BEPTUKAJIH

CKopocTh paBHOMEPHOIO JBHKEHHUS Teja IO OKpyxHocTtu. HampaBnenue
CKOPOCTH.

@opmysia I BBIYKCICHUS CKOPOCTU YEPE3 PAAUyC OKPYKHOCTHU U NEPUOL

oOpalieHus:
. IMR
T

LlenTpocTpeMuTenbHOe — yCKOpeHue. HampaBieHHe  I1EHTPOCTPEMHTEIILHOTO

YCKOPCHUH. d)opMyna JJI BBIYUCJICHUS YCKOPCHUA:

1.6
-
v
o=~ —R
dopmyna, CBSI3bIBaOIIAs NEPUO U HYACTOTY OOpaIleHUSs:
1
V=—
T
Macca. IInotHocts BeniecTBa. @opmyina i BBIYUCICHUS TUIOTHOCTH:
m
-
1.7 )
1.8 Cuna — BexTopHas uznyeckas BenuuuHa. ClroxKeHne cui
1.9 SBnenune unepuuu. [lepsliii 3akoH HproToHa
Bropoii 3akon HeroToHa:
Fem-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHMSI TEJIAa U BEKTOpa CUJIBL, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopericteue Ten. Tpetuit 3akoH HeroToHa:
1.11 F 2 = -F.l—+_‘
L1 TpeHue NoKost U TpPEeHUE CKONIbXKEeHUS. PopMyIia i BBIYUCIEHUS MOAYJISl CUJIbI

TPEHUSA CKOJILXKCHHA:




F. =N

1.13

Hedbopmarus Tema. Yopyrue w Heynpyrue aedopManuu. 3aKOH YIPYrou

nedopmaruu (3axoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

imny - M-
i

F=0C —=
R’
1.14 Cuina TsKecTd. Y CKOpeHHE CBOOOHOTO MaICHHS.
dopmyna ISl BRIYUCISHUS CUITBI TSHKECTH BOJIM3H TToBepxHOCTH 3emn: F = mg.
JBwmxenue mianet Bokpyr Connua. [lepBasi kocMudeckasi CKOpOCTb.
HesecomocTs 1 nieperpysku
Nmmynbe Tena — BeKTopHas (hu3nueckasi BeJIHIuHa.
1.15 P =mu
Nmnynbe cuctemsl Ten. M3MeHenne ummyJiibea. UMmysibe Criib
3aKOH COXpaHEHUsI UMITYJIbCA JJIsl 3AMKHYTON CUCTEMBbI TEJI:
1.16 D=nyU, +m, U =const
PeakTuBHOE ABIOKCHUE
Mexanunueckas pabora. Dopmya Uit BEIYUCICHUS paOOThI CHITBIL:
A=Fscosa
Mexanan4deckasi MOITHOCTb:
1.17

N=4
I

1.18

Kunernueckas n NMOTCHIMAJIbHAA OHCPTHA. d)opMyna JJISA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHUHU:

nmu-
E, =

A ?

Teopema o kuHeTHUECKOM FHEpruu. DopmMyJia JJisi BEIYUCIEHUS TOTEHIUATBHON




OHCPI'UU TCJIa, HOAHATOTO

HaJ1 3eMIIEi:
E_ =mgh

1.19

Mexannyeckas SHEprus:

E=E,+E,

3akoH COXpPAaHCHUA MEXaHU4YECKOH OHCPIHUHU. cDOpMy.]'IEl AJI 3aKOHa COXPaHCHUA

MEXaHUUYECKON SHEPTUU B OTCYTCTBUE CHUJI TpeHus: £ = const.

HpeBpameHHe MEXaHHYECKOM OHCPI'uM IMpHu HAJIUYHUH CHUJIbI TPCHUA.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Preryar. Momenr cwitel: M - FI.

VYcioBue paBHOBECHS pblyara:
.f\{ *ﬁf, g T :0
[MoxBrxHbIHM 1 HemoABMXHBIN O10ku. KIT/] mpocThIx MexaHU3MOB,

n= Anonesmas
-“-:nqxqemz

1.21

JlaBneHnue TBEPAOTO Tena.

dopMyia I BBIYACICHUS JaBICHUS TBEPAOIO Tela:

Japnenue raza. ATMmochepHoe JaBieHUeE.
I'uapocraTtudeckoe naBiIeHUE BHYTPH JKUIKOCTH.

dopMyia Uil BBIYUCIICHUS JaBICHUS BHYTPH KUAKOCTH:

P=pgh+Dp,

1.22

3axoH Ilackans. ['uppasnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna a8 ONPEACICHHs BBITAIKUBAIOLIEH

JEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
F, =pgV
A =P8

VYcnopue miaBanus tena. IlnaBanne CYJ0B 1 BO3YXOIlIaBaHUC

CUJIBL,




1.24

MexaHnueckue KoyeOaHMs. AMHJII/ITyI[a, nepuog MU 4Yactora KoJIeOaHUH.

®dopmyiia, CBS3bIBAIOLIAS YACTOTY M IEPUOJ KOJIEOaHUI:

1.25

MaremMaTuueckuil M NPYXKUHHBIA MasTHUKU. lIpeBpalueHue sHepruu Ipu

KoJIeOaTeIbHOM JABHMKCHUN

1.26

3aryxaroue konedanus. BeinykneHnsle konedanus. Pezonanc

1.27

Mexanunueckue BoJHBL. [IpogonbHblE M monepedHble BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTB paCpOCTPpaHCHUA BOJIHBI:

},:U'T

1.28

3Byk. ['pomkocTh 1 BbicOoTa 3BykKa. OTpakeHHE 3BYKOBOM BOJIHBI HAa T'paHUIIE

nByX cpen. MHdpa3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomuol

H3mepenne cpenHell MIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL; KECTKOCTH
OpyKUHBL; Kod(DUIMEeHTa TPEHHUS CKONBKEHUS; paOOThl CUJIBI TPEHHSI, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa IO HAKJIOHHOHM IUIOCKOCTH;
yCKOpeHus OpycKa Mpu ABMKEHUH 110 HAKJIOHHOM TNIOCKOCTH; 4YaCTOTHI U IIEPHOJa
Kosie0aHUIl MaTeMaTHYEeCKOro MAasTHHKA; YacTOThl W Iepuoja KoyieOaHHi
IPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIONIETO Ha phIYar; paboThl CHIIBI
YIOPYTOCTH MIPH MOABEME IPy3a ¢ TOMOIIBIO HETTOABUKHOTO 0JIOKA; paOOThI CHUJITBI
YOPYTOCTH MPHU MOIbEME Ipy3a ¢ TOMOIIBIO MOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBOM CHITBI OT 00bEMA MOTPYKEHHOM YaCTH
Tela W OT IUIOTHOCTH XUAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT
MacCChI TCJia; CUJIbI TPCHUSA CKOJILKCHHUA OT CHUJIbI HOPMAJIBHOTO JAaBJICHHUA U OT
polla TOBEPXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOUIEH B MPYXKHHE, OT CTEIECHU
nedopMaIuu MPYyKUHBI, YCKOPEHUsT Opycka OT yriia HaKJIOHa HAMpaBJISIONICH;
nepuojaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoa
KOJICOAaHUH TPY>KMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCIIEIOBAaHUE HE3aBUCUMOCTH Tepuoja KoJieOaHH HUTSHOrO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHSI phluara

1.30

Qusuueckue s6NeHUs 6 nNpupode. TIPUMEPHl JBWKEHUS C  PA3IUYHBIMU
CKOPOCTSIMH B KMBOI M HE)KMBOU MPUPOJIE, ACHUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TCXHUKC, MTPHUIMBBI W OTJIUBBI, IABWKCHUC IIJIAHCT ConHeyHoOM CHUCTCMBI,




PEaKTUBHOE ABM)KCHUE JKUBBIX OPTaHU3MOB, PhIYaru B Telle YeIOBEKa, BIIHSHUE
aTMoc(epHOro naBieHMs Ha >KUBOM OpPraHM3M, IUIaBaHHE PbIO, BOCIPUATHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, IYHAMH, 3XO

Texuuueckue ycmpodcmea: CIIMAOMCTpP, AATYHMKH IIOJIOKCHHA, PACCTOAHUA H
YCKOpPE€HHUA, OUHAMOMCTpP, I[MOAIIHWIIHHUKH, PAaKEThl, pblyar, HOHBH)KHLIﬁ u

HeHOI[BI/DKHHﬁ 6J'IOKI/I, HAKJIOHHAs IINIOCKOCTb, IIPOCTBIC MCXAHU3MbI B 6BITy,

131 COOO0MIAIOMecs COCYAbl, YCTPOWCTBO BOJOMPOBOJA, THAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIO)KEHHUSI ~ MOJIEKYJISIPHO-KMHETUUECKOM  TEOpUU  CTPOCHHUSA

2.1 BemecTBa. Moienu TBEPIOTO, KUIKOTO M ra3000pa3HOTO0 COCTOSTHHM BEIECTBA.
Kpucrannuueckue u amopdHsbie Tena

59 JBuxenne wyactun BemiectBa. CBsI3b  CKOPOCTH  JIBDKEHHS YacTULl C

' Temneparypoil. Bpoynosckoe nBuxenue, 1uddyzus

23 CMauuBaHuE U KallWJUIIPHBIE SIBJICHUS

24 TermoBoe paciMpeHue u cxaTue

2.5 TennoBoe paBHOBECHE

Y BuyTtpennss sueprus. Pabora u Temsonepenaya Kak CrocoObl W3MEHEHHs

. BHYTPECHHEHN HEPTrUU

2.7 Buapl Terionepeaadu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3IyYEHHE
HarpeBanne u oxmaxzaenne t1en. KoauuecTBo — TEmIOTHL. Y ienbHast
TEIIOEMKOCTb:

2.8 i
O=cmlt,—1,)
3aKOH COXpaHEHHUsl YHEPruu B TEIUIOBBIX MpOLECCax. YPaBHEHHE TEIJIOBOTO
OanaHca:

29 0 +0. +_=0
Ucnapenne u xonzaeHcaiusi. V3MeHeHuWE BHYTpPEHHEH SHEPrUM B IIpoliecce

510 UCIIApEHUST M  KOHJeHcauuu. KumneHue IKUAKOCTU. YelbHas TemioTa

' napooOpazoBanus: L = O/m

2.11 BraxnocTs Bo3ayxa




IInaBnenre wu Kpucraumsauusd. FI3MeHeHuWe BHYTPEHHEW DOHEpPruud Ipu

IUIaBJICHUU U KpUCTAJIJIM3allH. VaenpHas TEII0Ta IJIaBICHUS

2.12 o
A==
i
BuyTpeHHss sHEPrus cropaHus TOIUIMBA. Y I€JIbHAs TEIJI0Ta CTOPAHUs TOIUIMBA:
2.13 q=0/m
2.14 [Tpunnume! padotsel TeruioBbix aurareicii. KIT/ rermoBoro apuraresns
Ipakmuueckue pabomol
N3mepenue yaeiapbHON TEIUIOEMKOCTH METAJUIMYECKOro LWIMHIPA; KOJIUYeCTBa
TEIUIOThl, IOJYYEHHOTO0 BOJOW KOMHATHOW TeMIepaTtypbl (UKCUPOBAHHOMN
Maccel, B KOTOPYIO OIlyIIEH HArpeTbli LWIMHIP; KOJHWYECTBA TEIUIOTHI,
2.15 OTJ@HHOTO HAarpeThIM LMIUHAPOM, IIOCJIE OIyCKaHUSA €ro B BOAY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YJIEIbHOW TEIJIOTHI
I1aBJIeHUs Jibaa. MccnenoBanre M3MEHEHUS TEMIIEPATyphbl BOJBI IPU PA3INYHBIX
YCIIOBHSAX; SIBJICHUS TETJIOOOMEHA NMPH CMEUIMBAHUN XOJIOJHOW U TOpsTueii BOJBI;
rpolecca ucrnapeHus
Qusuueckue sA61eHUs 8 npupode. TIOBEPXHOCTHOE HATSDKEHUE M KalWJUIApHbIE
2.16 SIBIIGHUSI B TIPUPOJE, KpPUCTAJUIBl B Ipupoje, usnydeHue CouHla, 3amep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KanwuIspbl, IPUMEpbl UCIOJIb30BaHUS KPUCTAILIOB,
517 KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBI, TICHXPOMETp, apoBas TypOUHA, JBUTATEIb BHYTPEHHEIO
CropaHust
3 OJIEKTPOMATI'HUTHBLIE SABJIEHMA
3.1 Onexrpuszanus Tei. [IBa Buaa 3JIeKTpUUYECKUX 3apsiioB
32 B3aumoneiicTBue 3apskeHHbIX Tel. 3akoH Kynona
33 3aKOH COXPAaHEHHUs AIIEKTPUUECKOTO 3apsiia
34 Onextpuueckoe mnozne. Hampspk€HHocTs  anextpuueckoro nousisd.  [IpuHumn
' CYTIEPIO3UIINH AIEKTPUIECKUX MOoJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenmu anexrpuueckux 3apsuoB. JIEMCTBUE JJIEKTPUYECKOrO IIOJII  HA
' JNeKTpUYeCcKue 3apsaabl. [[pOBOAHUKY U AUANEKTPUKU
3.6 [TocTostHHBIN AneKTpUUecKuid TOK. JlecTBuUs drekTpuueckoro Toka. Cumia Toka.




Harmpsixenue.
I=q/t,U=A/4

9HCKTpI/I‘leCKOC COIIPOTHUBJICHUC. YaennHOE QJICKTPHUICCKOC COITPOTHUBIICHUC!

3.7 R =pl/S
18 3akon Oma ans ydactka snekrpudeckon nenu: [ = U/R
[TocnenoBarenbHOE COEMHEHHE TIPOBOJHUKOB:
R g ) T -
I, =1I,; U=U,+U,; R=R +R,
3.9 [TapannenbHoe coelMHEHUE TPOBOJHIUKOB PAaBHOTO COMPOTUBIICHUS:
U=U,:I=1+1.R=—.
i “ i “ ﬁ
CMmelianHble COEMHEHUSI TPOBOIHUKOB
Pabota u MmomHOCTH 35ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoynsa — Jlenna:
.
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe MoOJe€ MPSIMOTO MPOBOJAHHMKA C TOKOM. JIMHUM
MarHUTHON UHIYKITUH
313 MarHuTtHOE MOJ€ MOCTOSIHHOTO Mar"HuTta. B3anMOJENCTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO MOJIs1 HA IIPOBOJHUK C TOKOM
3.15 OneiTel @apajnes. SABneHue aniekTpoMarauTHoN HHAyKUuu. [IpaBuno Jlenna
Ilpakmuyeckue pabomwl
W3mepenue  5MeKTPUUECKOrO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPHUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOMIETO B IMPOBOIHHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJHMKA; 3aBUCUMOCTH
COTMPOTHUBIIEHUS OT JIJIMHBI MPOBOJHUKA, TUIOIIAU €T0 MOMEPEYHOr0 CeUEeHUs U

YACIBbHOTO COIMPOTUBJICHUA.




HpOBepKa mpaBujia AJist SJICKTPUYICCKOTO HAIIPAKCHHUA MPU MOCICA0BATCIIBHOM
COCOAMHCHNHN ITPOBOJHUKOB, IIpaBuJia JIA CHJIBI JSJICKTPHYCCKOI'0 TOKa IIPpHU

napaJuiCJibHOM COCAMHCHNUU ITPOBOAHHUKOB (pe3I/ICTOpBI u J'IaMl'IOLIKa)

Qusuueckue se6leHUs 6 npupode: ODIEKTPUUECKHE SBJICHHUS B atMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TIOJIE€ 3eMJIH, APEi ] MOTIOCOB,
POJIb MAarHUTHOTO TOJS JIJIs1 KU3HU Ha 3eMJie, TOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea.: SIEKTPOCKOI, aMIepMeTp, BOJIBTMETpP, pPEeocTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  OJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJbHbIE ANEKTPONPUOOPHI (mpumeps), AIIEKTPUYECKHE
MPEIOXPAHUTENN, JJICKTPOMATrHUT, JJICKTPOABHUTATEh IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOTHBL. [1Ikana 35eKkTpoMarHuTHRIX BOJTH
3.20 JlyueBas mozenb cBeTa. [IpsimonuHeiiHOe pacipocTpaHEeHuE CBeTa
321 3aKkoH oTpaxkeHMs cBeTa. [lmockoe 3epkano
322 [Ipenomiienue cBeta. 3aKOH NMPEIOMIICHUS CBETA
3.23 Jucnepcus csera
304 JIunza. Xon nydeid B nuH3e. POKYCHOE paccTOsiHUE JUH3bL. OnThueckas cuia
. muH3el: D = 1/F
3.25 I'na3 kak onTuueckas cuctema. OnTudyeckue npruOopsl
Ipakxmuueckue pabomuol
#H#HPar###l13MepeHe  ONTUYECKOH CHJIBI COOMpAroiel JHH3BI; (POKYCHOTO
paccTosiHusl coOuparoiie JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeMeTa U
M300paKeHHs, KOT/Ia MPeIMET PAcHoJOXKeH B JIBOWHOM (OKyce), MmoKazaTems
3.26 MPEJIOMIICHUS CTEKJIA.
#H##HPar###lccienoBanne CBOMCTBA M300pakeHUs], MOTYYEHHOTO C MOMOIIBIO
coOuparomield JHH3bI;, U3MEHEHHUs (OKYCHOTO PACCTOSIHHS JIBYX CIIOXEHHBIX
JIMH3; 3aBHCHMOCTH YTJIa TPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJia MaJCeHUS Ha
TPaHUIE «BO3YyX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenuss Connua u JlyHsl, uBera Teu,
. OINITUYECKHUE SBJICHUS B aTMOcdepe (1IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuuueckue ycmpoticmeéa: OYKH, TEpUCKOM, (OToammapar, ONTUYECKHE
. CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anb(a-, OeTta-, ramMmma-u3naydeHnus. Peakiuu anbga-u Oera-




pacmana

42 OmnbiThl Pe3epdopaa no paccestauto anbda-dactuil. [lnanerapaas Mojens aroMa

4.3 CocraB aToMHOTO siapa. M30TombI

4.4 [Tepuon moypacnaaa aTOMHBIX SIACP

4.5 SAnepHbie peakiun. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEI
Qu3suyeckue s6l1eHUss 6 Npupooe: eCTECTBEHHBI pPaIHMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, paIHMOaKTUBHOE W3IIyUYeHHE TMPHPOIAHBIX MHHEPAJIOB,
NEHCTBUE PaIMOAKTUBHBIX H3TYYCHHI HAa OPTaHU3M YeI0BeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN T03UMETp, KaMepa

Bunbcona, saepHast sHepreTuka




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

- Gusuka: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 3-€ u3/laHue, nepepadoTaHHoe
[Teprpikun .M., UBanoB A.W. AkimonepHoe o0miectBo «M3aaTenbeTBo
«IIpocBenieHue

- ®u3znka: 8-i1 kinacc: 6a30BbIM YpPOBEHB: YU€OHUK; 3-€ U3aHue, nepepaboTaHHOe
[leppiikun .M., UBanoB A.M. AkmonepHoe o0uiectBo «M3aaTenbeTBo
«IIpocBemieHune

« dusuka: 9-i kiacc: 6a30BbIN YpOBEHB: YUEOHUK; 3-€ U3/1aHue, nepepadboTaHHOe
[Teppimkun U.M., I'ytauk E.M., UBanoB A.U. u 1p. AKIIMoHEpHOE OOIIIECTBO

«M3narenscTBO «lIpocBenienne»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

- Mapon A.E., Mapon E.A. ®uzuka. Jlugakrnueckue Marepuansl. 7 kiaacce. — M.:
[Ipoceemienue.

« Mapon A.E., Mapon E.A. ®usuka. Jlugakruueckue Marepuaibl. 8 Kjacc. —
M.: IIpocgemieHue.

« Mapon A.E., Mapon E.A. ®usuka. Jlugaktuueckue Marepuanisl. 9 Kiacc. —
M.: [Ipocsemienue.

« UYepuuxona O.A., 'magenkoBa C.H., Kynpssues B.B. ®usuka. 7 knacc.

MeToaudueckoe mocooue. -



M.: IIpocBemienue.

« Yepuuxona O.A., 'magenkoBa C.H., Kyapssues B.B. ®usuka. 8 knacc.
MeTtoanueckoe rmocooue. -

M.: IIpocBemienue.

« Yepnuxona O.A., I'magenkosa C.H., Kyapssues B.B. ®usuka. 9 xiacc.
Meroanueckoe mocoowue. -

M.: IIpocsemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

butmmoreka [IOK https:// m.edsoo.ru;

POIII






