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[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHUsS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOoBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmsbl, mpenctaBieHHblx B DPI'OC 00O, a Takxke ¢ y4éTom
dbenepanbHOl paboueld mporpamMmbl BocmHTaHUsS W KOHIENIMM TpernojaBaHus y4eOHOTO
npeaMera «PusukKay.

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTrO 00mIero oOpa3oBaHHsSl COCTaBlieHAa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpasoBarenbHON TporpamMmbl, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ yd4eToM
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOJaBaHUs Y4eOHOTO
npeaMera «Pu3uKay.

Copepxanue  mporpaMmbl 1m0  (U3WKE  HampaBleHO  Ha  (GOPMHUPOBAHUE
€CTECTBEHHOHAyYHOM TI'PaMOTHOCTH OOYy4aloOUIMXCs W OpraHu3alMio H3y4yeHUs (QU3UKH Ha
JesITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uke yYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit PI'OC OOO k TmIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHBIM  pe3yibTaraM  OOydYeHHs, a  TakkKe  MEXIPEAMETHbIE  CBSI3U
€CTECTBCHHOHAYYHBIX YUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHuUs.

[Iporpamma 1o Qu3uKe ycTaHABIUBAET paclpeeleHne ydeOHOro Marepualia 1o Trojam
oOydenust (1Mo Kiaccam), NpeajaracT MPUMEPHYIO IIOCIEA0BATEIbHOCTh HM3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHS MPEAMETHOTO COJEpKaHUS W y4eTe BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIINXCS.

[Iporpamma no ¢usuke pazpadoTaHa C IENbI0 OKa3aHUS METOUIECKON MTOMOIIH YIUTEIIO
B CO3JIaHUM paboueil MPorpamMMsbI 10 y4eOHOMY MPEIMETY.

®u3nKa SBISETCS CHCTEMOOOPA3YIONIUM /IJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, N3Y4aeMbIX XMUMHEH,
Ouonorueit, acTpoHoMHel U (huznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBiseT HauOojee siCHble 0Opa3lbpl MPUMEHEHHS HAyYHOTO MeTojia
MO3HAHUS, TO €CTh CIIOCO0A MOIYYCHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 TIaBHBIX 3a7a4 (PU3UIECKOTO O0Opa30BaHMsI B CTPYKType oOImiero oopa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HUHTEpeca K HayKe Yy
oOydJaronuxcsi.

N3ydyenne ¢usukun Ha 06a30BOM ypOBHE MPEANOIAaraeT OBIAJCHHUE CIEIYIOIIMMHE
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTeCTBEHHOHAYYHYIO I'PaMOTHOCTb!

® HAay4YHOOOBSICHSTHSBICHUS,

® OIEHUBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHUS;

® HHTEPNPETUPOBATH JaHHBIC U UCIOJIH30BATh HAYYHBIEC I0KA3aTEILCTBA IS TOIYICHUS

BBIBOJIOBY.
Ilenn wm3yuyeHus (PU3NKKA HA YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs OMpeNeICHBI B
KOHIENIINH TpernoaBaHus yaeOHoro mpenmera «Du3uka» B 00pa30BaTENbHBIX OPTaHHU3AIMIX
Poccutickoii deneparuu, peaau3yonux OCHOBHBIE 00111e00pa30BaTeIbHBIC TPOTPAMMEI.
HenuuzyueHuspusuku:
e npuoOpeTeHHe HHTepeca W CTpeMJIeHUS OOydYaloIIUXCs K HaydHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABICHUNH O HAYYHOM METOJAE TO3HaHHS © (OPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (opmupoBaHuE MPECTABICHUN O POJIU (PUUKU JUIS Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieil npodeccnoHaIbHON
NESTENIbHOCTH, CBSI3aHHOM C (DM3UKOMU, MOATOTOBKA K JAIbHEHUIIIEMY O0YYEHUIO B 3TOM
HaIpaBJICHUH.



JlocTxkeHne STUX Iielell mporpaMMbl 1Mo (M3MKE HA YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00€CIIeUnBAETCS PEIICHUEM CIISAYIOINX 3a/1a4:
e nmnpuoOpeTeHHe 3HAHW O AHCKPETHOM CTPOCHHHM BEMIECTBA, O MEXaHWYECKUX,
TETUIOBBIX, DJIEKTPUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;
e TpHOOpeTeHHWE YMEHUW ONHCHIBATh W  OOBSACHATH (U3UYECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYEHHBIX 3HAHUIA,
® OCBOCHHE METOIOB pEIICHUS MPOCTEHIINX paCUeTHBIX 3a/lad C HCIOJIb30BAHHEM
buznyecKuX MoieNeil, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;
® Dpa3BUTHE YMCHUW HAOMIOAATh TPHPOIHBIC SBJICHUS W  BBITIOJHATH  OIIBITHI,
nabopartopHble pabdOThl M JKCIEPUMEHTAIILHBIE HCCIEIOBAaHUS C HUCIOIb30BAHUEM
U3MEPUTENBHBIX PHOOPOB;
® OCBOCHHE MPUEMOB pabOTHl ¢ MHpopMaIell (U3MUECKOTO COJEp)KaHUs, BKIOUas
UH(POPMAIIMI0O O COBPEMEHHBIX [JOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUUYECKOE
OIICHUBaHHE UH(POPMAIINH;
® 3HAKOMCTBO cO cepamu nmpodeccrnoHaIbHON NesTeNbHOCTH, CBSI3aHHBIMU C (DU3HKOM,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSX (PUIHUECKON
HaYKH.
OO1iee yuCiIO 4acoB, pEKOMEHOBAHHBIX I M3ydeHUs (U3UKH Ha 0Aa30BOM YpOBHE, —
238 gacoB: B 7 knacce — 68 yacoB (2 daca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B HEZCIIO),
B 9 KJ1acce — 102 yaca (3 yaca B HEJIEINIO).

[Ipemnaraemelii B mporpamMMe 1o (U3MKe IMepeyeHb J1IabOpaTOPHBIX PabdOT U OINBITOB
SBJISIETCSI PEKOMEHIATeIbHBIM, YIUTEIb JAeTaeT BHIOOp MPU MPOBEICHNH JIAOOPaTOPHBIX padoT n
OTIBITOB C YUETOM MHIUBUIYAIBHBIX OCOOCHHOCTEN 00y4aromuXcs, CIIMCKa SKCIEPUMEHTAIBHBIX
3aIaHU, TIpeUIaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOT0 SK3aMeHa Mo (H3HKeE.



COJAEPKXAHUE OBYYEHUA

7 KUIIACC
®Du3uKa v eé poJib B IO3HAHUMN OKPYKAKIIEr0 MUPA.
®dusuka — Hayka o npupoje. SAsnenus npupozasl. Ousnyeckue sABICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Pusnyeckue MNpHOOPHI.
[TorpemHocTs U3MepeHnii MexayHapoHasi CUCTEMA €IMHUIL.
Kak ¢usuka um apyrue ecTeCTBEHHbIE HAyKH H3y4aroT Mpupoay. EcTecTBeHHOHAayuHBIN
METOJ MO3HaHMA: HaOIIOJEHUE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIJIBUKEHHE THUIOTE3,

OKCIIEPUMEHT o IIPOBEPKE TUIIOTES, O00BsICHEHHE Ha0II01aeMOT0 SIBIICHUS.
Onucannepu3nIeCKUXIBICHUH C TOMOITBIOMOIECH
Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SBJICHUS.
2. ®usuveckrie TpUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM U IU(PPOBBIM
puOOpOM.
Jlabopamopuwviepabomot u onvimol.
Omnpenenenue UeHbl JeIeHUS HIKaIbl K3MEPUTEIHLHOTO PUOOpa.
N3mepenuepaccTosHuil.
N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.
OrnpeneneHnepa3MepoOBMaIIbIXTEIL.
W3mepenne Temmeparypbl MpH IOMOIIM >KUAKOCTHOTO TEPMOMETpa MU JlaTUMKa
TEMIIepaTyphI.
6. IlpoBenenue wuccieqoBaHUS MO MPOBEPKE T'MIIOTE3bI: AANBHOCTh MOJETA IIAPUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbINe, YeM OOJIBIIIE BEICOTA MTyCKa.
IlepBoHauya/ibHbIE CBe/IeHUSI 0 CTPOEHUM BelllecTBAa.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTUL C TEMIEPaTypoOu.
bpoyHoBckoe nBwxenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BENIECTBA: MPUTSHKEHHUE H
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEIECTBA: CTPOCHHME Ta30B, IKHUAKOCTEH M  TBEPABIX
(KpHCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HabmoneHnneOpoyHOBCKOTOABHKEHHS.

2. Hab6monenunenuddysun.

3. HaGnronenue siBineHHA, OOBSICHSIONIMXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopuviepabomot u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OmbIThI 10 HAOIIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHUS.

JBu:KeHHMe U B3aUMOJeiiCcTBHE TeJl.

Mexannueckoe nBHKeHUWE. PaBHOMepHOe M HepaBHOMEpHOE JBH)KeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh TPY HEPABHOMEPHOM JIBMKEHUU. PacyeT myTu u BpeMeHU JBUKEHUS.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3amMopaelcTBUE Tel KAk MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. I[lnotHocTh BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €UHUIE 00beMa BELIECTBA.

Al



Cuwia kKak XapakTepucThka B3aumojneucTBusi Tein. Cuiia ymnpyroctd W 3akoH ['yka.
W3mepenne cuiabl C MOMOINBK JWHAMOMETpa. fIBiIeHHE TArOTeHUs U cwia TsokecTH. Cuiia
TSXKECTU Ha JIpyrux mianerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HalpaBlIEHHBIX IO
oaHoil mpsMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoze U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHneMexaHUYeCKOTOIBUKCHHATENA.
N3MepeHnecKOpOCTUTIPSAMOINHETHOTOIBH)KCHUS.

HaburoieHnessBIeHUs MHEPIINH.
Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHue Macc 110 B3aUMOJIEHCTBHUIO TEJ.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOM.
ﬂaﬁopamopnblepa6ombl U Onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIapuKa B >KUIKOCTH, MOJENU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jasiee).
2. OrmpeneneHne CpemHEH CKOPOCTH CKOJBXEHUS OpycKa WM IIapyuKa IO HAaKJIOHHON
IJIOCKOCTH.
OrnpeneneHnemIoTHOCTUTBEPIOTOTENA.
4. OmpITbl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh PACTsDKEHUs (AedopmMariui) npy>KUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbXKEHHUs OT Beca Teja U
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.
JdaBjieHue TBEPABIX TeJI, dKHIAKOCTEH U razos.

Jasnenue. CriocoObl yMEHBIIIEHUS U YBEIHMYCHMSI 1aBiieHus. JlaBnenue raza. 3aBUCHMOCTh
JaBJICHUS Ta3a OT oObeMa, Temneparypsl. Ilepenava gaBneHus TBEpAbIMUA TEIAMU, KUIAKOCTSIMU
u razamu. 3akoH llackansa. [IHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs  cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emmu u atmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emmu. Ombir Toppuuennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIGHHS OT BBICOTHI Hax YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )XUIKOCTH U raza Ha NOTrPY>KEHHOE B HUX Teo. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanueren. BoznyxomnaBanue.

Hemoncmpayuu.

SEVIERRES

(O8]

1. 3aBHCHUMOCTb J1aBJIeHUSA raza OT TEMIIEPATYPhI.

2. Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. CooOlmaromuecscocymbl.

4. TI'mapaBnuueckuitnpecc.

5. TlposBrenneneicTBusiaTMOCHEPHOTOTABICHHUS.

6. 3aBUCHMOCTh BBITAJKUBAIOIIEH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH Tena |
MJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

8. VYcnoBue IuUIaBaHMs TeN: IUIABAaHWE WM IIOTPY)KEHHE TEJI B 3aBHCHUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEH TENa U JKUIKOCTH.

Jlabopamopuviepabomot u onvimel.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOE OT 00bEMa MOrpyKEHHON B JKUIKOCTh
YacTH TeJna.

2. OmnpeneneHue BBITAJKUBAIOIIEH CHIIBI, JAECHCTBYIOLIEM Ha TelO, HOTPYXEHHOE B
KUIKOCTD.



3. IlpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOIIEH CWIIBI, JACHCTBYyIOIIEH Ha Teno B
KUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B JKUIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YACTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WM KOHCTPYMPOBAHUE JIOAKM W ONpeleieHue eé
IPY30I0AbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peruara. IlpuMeHeHre TpaBuUiia paBHOBECHS phluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
Kosdpdumuent mnonesnoro pevictBus (mamee — KIIJ[) mpocteix mexanu3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. KunHeTmyeckas W moTeHUHalIbHas »Heprus. I[lpeBpaiienue
OJIHOTO BH/Ia MEXaHUUYECKOU SHEPIUH B APYroil. 3aKOHCOXPAHEHUSIIHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsIIpOCTHIXMEXaHU3MOB.

Jlabopamopuviepabomot u onvimel.

1. Ompenenenue pabOTBI CWJIBI TPEHUS TMPH PABHOMEPHOM JABMKCHHHM Tella TIO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanueycnoBuiipaBHOBECHUspbIYAra.

3. WNsmepenune KIIJ] HaKTOHHONIIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.

8 KIIACC

TenyoBbIe IBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOECHHs BerlecTBa. Macca
M pa3Mepbl AaTOMOB H MOJIeKyd. ONbIThI, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsCHEHNE CBOWCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuMBaHUE M KamWUIApHbIE SBICHUSA. TemnoBoe
pacuIMpeHue 1 ckaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHOKEHUS YacTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: TerJionepenada u
COBepIIIeHHE padoThl. BUbI TeIIONepeauu: TeraonpoBOAHOCTh, KOHBEKIINS, U3ITyUCHHE.

KoanuectBo Temnorsl. YaenpHas TEIUIOEMKOCTL BEIIECTBA. 1eIIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBneHne m OTBEplIeBaHHE KPUCTAITMYECKUX
BEIIECTB. YeibHas TeroTa IulaBieHus. [lapooOpa3oBanue W KoHAeHcauus. McmapeHue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIIEHUS OT
aTMOC(EpHOTO JaBICHUS.

BrnaxxHocts Bo3ayxa.

DHeprus TOIIUBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruoBbix ABuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEH U 3alIUTa OKpY>Karouei cpeibl.

3aKOH COXpaHEHHS U MPEBPALIECHUS SHEPTUH B TEIUIOBBIX MTPOIIECCaX.

JHemoncmpayuu.

1. HabGmroneHneOpoyHOBCKOTOBHIKEHHUS.

2. Habmoaenunenuddysuu.

3. HaOmronenue siBJCHUN CMaYMBaHUS U KAMJUIIPHBIX SBICHUM.



Haburo1eHneTenioBoropacuimpeHusTe.

W3meHeHune AaBlieHus ra3a npu M3MEHEHUH 00bEMa U HarpeBaHUU W OXJIAXKICHHH.
[IpaBunanzmepeHusTEMIEpaTyphbl.

BuasiTeruonepenauu.

OxJ1ax IeHUETIPUCOBEPIICHUUPAOOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMH CHIIAMH.

10. CpaBHEHHETEIIIOEMKOCTENPA3INYHBIX BEIIECTB.

11. HaOnroneHneKnIreHus.

12. HabnrozieHrne noCTOSIHCTBA TeMIIepaTyphl PH IJIaBICHUH.

13. MoaeuTeIUIOBEIX IBUTATEIIEH.

Jlabopamopuwviepabomot u onvimol.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WUJTU caxapa.

OnepIThI 10 HAOIIOEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B, )KUKOCTEH U TBEPABIX TE.
Omnpenenenue qaBICHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIaKICHHUS.

[IpoBepka THMOTE3bl JHMHEHHOW 3aBHCHMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKOIN TPyOKe OT TeMIIepaTypshl.

7. HaOmroneHue M3MeHEHUs BHYTPEHHEW DHEPruu Tejla B Pe3yJibTaTe Teruionepeaadyn u

paboThI BHELITHUX CHII.

8. HccrnemoBaHue sBICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOTHOM M TOPSTYei BOJIBI.

9. OmpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢

HarpeTbIM METaJNIMYECKUM UIMHAPOM.

10. OnpenenenneynenbHONTEINIOEMKOCTHBEILIECTBA.

11. UccnenoBanuenpolueccancrnapeHus.

12. OnpeneneHneoTHOCUTENbHOUBIIAXKHOCTUBO31yXa.

13. Onpenenenne yneabHON TEIIOTHI IJIABJICHUS JIb/A.

DJleKTpUYeCKNe H MATHUTHbIE SIBJICHUS.

OnekTpusanusa Ten. J[Ba poja 3JIeKTpUUYECKUX 3apsaoB. B3anmoneicTBHE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aMMOJCWUCTBHS 3apSHKEHHBIX TEN OT BEIHYUHBI
3aps0B U PACCTOSTHUSI MEXKY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nexkTpuueckoro nois. I[IpuHuun cynepno3unuu
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
aTtoma. [IpoBOAHMKH U TUANEKTPUKU. 3aKOH COXPaHEHUS AIEKTPUUECKOro 3apsa.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTOouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIMIOBOE, XMMHUYECKOe, MarHUTHOE).
DNEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1nenb. Cuna Toka. OJeKTpuyeckoe HamnpsbkeHne. ConpoTUBICHUE
MpPOBOJIHUKA. YIeJIbHOE COMNpPOTUBIEHUE BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[TocnenoBarenbHOE M MapajIeIbBHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANEKTPUIECKOr0 TOKa. 3akoH [koyns—JIeHna. DneKTpudeckue emnu
U TIOTpeOUTENH 3IeKTPUYECKOi s3Hepruu B ObITy. KopoTkoe 3amMbIkaHMeE.

[TocrossHHbIE MarHuTHL. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe ToJIe.
MarnutHoe noJie 3eMJId U €ro 3HaueHue Ui Ku3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE o€
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTENEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
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Oneitel  @apagnes. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onektporereparop. CrocoObl TONYYSHHS JICKTPUUYECKON HHEPruu. ODIJIEKTPOCTAHIIUM Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUHU.

Hemoncmpayuu.

1. DOnexrtpuszaumsres.

JIBa poJia 2JIEeKTPUYECKUX 3apsAA0B U B3aUMOJEHCTBHE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBUEDIIEKTPOCKOIIA.

DIEeKTPOCTAaTUYECKATMHTYKIIHS.

3aKOHCOXPaHEHUSARIEKTPUUECKUX3APSIOB.

[IpOBOJTHUKYM M AUDIIEKTPUKH.

MogenupoBaHu€e CUIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIA.

M cTOYHUKHATIOCTOSTHHOTOTOKA.

JIefCTBUAIIEKTPUYECKOIOTOKA.

10. DNeKTpUUECKUUTOK B HKUIKOCTH.

11. I'a3oBeIiipa3psia.

12. 3MepeHneCUuIbITOKaaMIEPMETPOM.

13. MI3MepeHneaneKTpuYECKOrOHANPSKEHUSBOJIBTMETPOM.

14. PeoctaT 1 Mara3uHCONpPOTUBIICHHIA.

15. B3auMoieiCTBUEIOCTOSIHHBIXMAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TTOJIKOCOB MarHUTa.

17. MonenupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnsITOpcrena.

19. MarauTHO€noJI€TOKA. DJIEKTPOMArHuT.

20. [leiicTBME MAarHUTHOTO TMOJISI HA MPOBOJIHUK C TOKOM.

21. DneKTpoABUTaTENbIIOCTOSHHOIOTOKA.

22. VccnenoBaHUESIBIECHUSIDIIEKTPOMArHUTHOUMHAYKIIUH.

23. OnsiTei®apases.

24. 3aBUCUMOCTb HaNPaBJICHHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

25. DNeKTpOreHepaTopnoCTOSHHOIOTOKA.

Jlabopamopuviepabomot u onvimel.

OnBeITH 10 HAOTIOIEHUIO NIEKTPU3ALUHN TNl UHAYKIIMEH U TIPU COMPUKOCHOBEHUMU.

HccenenoBanue nelcTBUS IIEKTPUUECKOTO MOJIS HA TPOBOJHUKYU U TUDJIEKTPUKH.

COopka u mpoBepka pabOoTHI MEKTPUIECKON MM MOCTOSTHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryinpoBaHUEHANIPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS

pe3ucTopa U HanpsHKEHUs Ha pe3UCTOope.

7. OneiTel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHHS
MPOBOJIHUKA OT €ro JUITMHBI, IJIOMIAIU OMIEPEYHOT0 CEUeHHs U MaTepuara.

8. IlpoBepka mpaBWJIa CIOKEHHUS HANPSOHKEHUM TPU TOCIEAOBATEILHOM COEAMHEHHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia sl CUIIbI TOKA MIPU NAPAJIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenue pabOTHI TEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11. Onpenenenrie MOITHOCTH AIEKTPUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

12. UccnenoBanrie 3aBUCUMOCTH CHJIbI TOKa, UAYIIETO Yepe3 JIaMIIOUKYy, OT HampsHKeHUs
Ha Hew.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBanre MarHUTHOT'O B3aUMOJEHCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHUTHOTO TIOJNSL TIOCTOSIHHBIX MAarHHTOB TpU HMX OOBEIWHEHUU W
pa3ieneHnH.
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16. UccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AMMOJICHCTBHS KATYIIIKHA C TOKOM U
MarHuTa OT CHUJIbI TOKA U HAMPAaBJICHUS TOKA B KATYIIIKE.

18. U3ydyeHue neicTBUS MArHUTHOTO TOJIS HA POBOJHUK C TOKOM.

19. KonctpynpoBanue u u3yuyeHue padoThl 3JIEKTPOABUTATENS.

20. Uzmepenne KIIJ a5ekTpoaBUraTeIbHOMYCTAaHOBKH.

21. OnbITEl MO MCCIEIOBAHUIO SIBIICHUS SJIEKTPOMArHUTHOM WHAYKIIMHU: HCCIEAOBAHHUE
M3MEHEHUH 3HaYeHUsI U HallpaBJIEHUs HHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHuyecKkue siBJICHHSI.

Mexanundeckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMoNMHENHOE nABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBH)KeHHE. CpelHssi M MIHOBEHHas CKOPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOycKOpeHHOE mpsiMoiinHeliHOe BkeHne. CBoOoaHOoe nmagenune. OnbITh
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYKHOCTH. [lepuon u wactora oOpamenus. Jlunelnas u
yriaoBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepsoiii 3akoH HeroToHa. Bropoii 3akon Herotona. Tpetuii 3akoH Herotona. [lpunimn
CYINIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUJa TPECHHS
MOKOS1, APYTHUE BUbI TPEHUSL.

Cuna TsKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHUE CBOOOJHOTO MaIeHHS.
JBwxenue mnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTh u
eperpy3KH.

PaBHOBecue maTtepuanbHOl Touku. AOcomoTHO TBEpO0E Teno. PaBHoBecue TBEPOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynbse tena. U3menenue umnynbca. Mmnynbe cunibl. 3aKOH COXpaHEHUs MUMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CWII TSXKECTH, ympyroctd, TpeHus. CBs3b
sHepruu U pabotel. IloTeHnumanbHas SHeprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[loTenunanpHas sHeprus cxaTod npyxkuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOHCOXPAHCHUSIMEXAHNYECKOMIHEPTUH.

Hemoncmpayuu.

1. HaOnrogeHune MexaHHYECKOTO ABM)KEHHUS T€JIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETa.

2. CpaBHeHHME MyTeWd W TPACKTOPHI ABMXKEHHUS OJHOTO M TOTO K€ Tella OTHOCHUTEIHHO

Pa3HBIX TEN OTCUETA.

3. H3mepeHue CKOpOCTH U yCKOPEHUS NPSIMOIMHENHOTO ABHKEHUS.

4. HccaenoBaHHENPU3HAKOBPABHOYCKOPEHHOTOIBUKEHHS.

5. HaGnronenue nBUXKEHHS TEA IO OKPYKHOCTH.

6. HaOmroneHne MeXxaHMYECKUX SBJICHUN, TPOUCXOIAIINX B CUCTEME OTcuéTa «Temexkar»

npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENLHO KaOWHeTa (DU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS TeJla OT MAcChl Tejla U AEHCTBYIONIEH HA HETO CUJIBI.

8. HaOnronenue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TEJ.

9. H3mMmeHeHuHe Beca Tena IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua umnysbca Npu B3aUMOAEUCTBUU TEN.

11. IIpeoGpa3zoBaHus SHEPTUH TIPHU B3aUMOCHCTBUU TE.

12. CoxpaHeHue UMIyJbca Py HEYIIPYTroM B3aUMO/IEHCTBUY.

13. CoxpaneHne UMIyabca IPH aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUH.



14. HabGnroneHrepeak TMBHOT O/IBHKEHUS.

15. CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHe MEXaHUUYECKON 3HEPTUU IIPU JIBUKEHUH Te€Ja M0 JEHCTBUEM NPYKUHBI.

Jlabopamopuviepabomot u onvimel.

1. KoHcTpynpoBaHue TpakTa A pa3rOHa U JAJbHEHIIET0 PaBHOMEPHOIO ABM)KEHHUS
HIAPUKA WIH TEJIEKKH.

2. OmpeneneHue cpeaHe CKOPOCTH CKOJIbXKEHHs Opycka WM ABMXKEHHs HIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPHU PABHOYCKOPEHHOM [JBMKEHHM 110 HAKJIOHHOMN
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIU TNPH PABHOYCKOPEHHOM JIBWKEHHU O€3 HavaIbHON
CKOPOCTH IIYyTH OTHOCSTCS KakK psJ HEYETHBIX YHUCENI, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenmoBaHue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHMS OT CHJIbI HOPMaJbHOTO
JIABJICHUSI.

7. OmnpenenennekodPpUIIUEHTATPEHUICKOIbKECHHUS.

OnpeneneHneKECTKOCTUIIPYKUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBWKEHMHM Tella IO

TOPU30HTAILHON TOBEPXHOCTH.
10. Onpenenenne pabOTHl CHUJIBI YNPYTOCTH MPU TMOABEME TpPy3a C HCIOJIb30BaHUEM
HETOABM)KHOTO U TIOABHKHOTO OJIOKOB.
11. N3ydyeHne3akoHACOXPaHEHUSIIHEPTUH.
MexannuyeckueKkojae0aHus U BOJTHBI.

KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIM MasTHUKU. [IpeBpaiieHue »sHeEprum Inpu
K0J1e0aTeIbHOM JIBUJKEHUU.

3aryxatomue kojieOaHus. Beinyxnennsle koneOanus. Pezonanc. MexaHnueckie BOJHBI.
CaoiicTBa MexaHn4ecKuX BOJH. [IpogonbpHble U onepeyHble BOAHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk U yabTpa3ByK.

Hemoncmpayuu.

Hab6nronenue konebanuii Te1 o 1eHCTBUEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOaHWN 1 pe30HaHca.

PacnipocTpanenue npooJibHBIX U MOMEPEYHBIX BOJIH (HAa MOJECIIN).

Habmioienue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AxkycTHueckuiipe3oHaHc.

Jlabopamopuviepabomot u onvimel.

1. OmnpeneneHue 4acToThl U Iepuoa KojaeOaHN MaTeMaTHIECKOTO MasiTHUKA.

2. OrmpexaeneHne 4acTOTHI U TIEpHO/Ia KOJIeOaHUH IPYKUHHOTO MasTHHUKA.

3. MHccnepoBanue 3aBUCHMOCTH INEpHOAA KoJeOaHMH MOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBHCHUMOCTH IepHOJa KOJNeOaHWN MPYKMHHOTO MasTHHKA OT MAacCChI
rpysa.

5. TlIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIeOaHWU Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCHMOCTh IEpHoAa KojeOaHW Mpy>KUHHOTO
MasTHUKA OT MACCHI I'Py3a U KECTKOCTU MPYKUHBI.
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7. W3mepeHneycKopeHusCBOOOHOTOMaICHHUS.
DJIEKTPOMArHUTHOE I10JIe M 3JIeKTPOMAarHUTHbIE BOJIHBI.
DNEeKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH. [lIkasa 35eKTpOMarHuTHeIX BOJH. VCIIOnb30BaHNUE 3JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DleKTpoMarHuTHas npupoa ceeta. CKkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoOWCTBa’IEKTPOMATHUTHBIXBOJIH.
2. BonHoBblecBOiCTBacBeTA.
Jlabopamopuviepabomot u onvimel.
1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TeneoHa.
CeeToBbI€ SIBJICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsAMoIMHENHOE PacHpOCTPaHEHUE CBETA.
3atmenus Comuia u JIynel. Otpaxenue csera. [Imockoe 3epkano. 3akOH OTpa)KEHUsI CBETA.
[Ipenomnenue cBera. 3aKoH npenomiieHus cBeta. [lonHOe BHyTpEeHHEe OTpa’KeHUE CBETA.
Hcnonb30BaHKEe MOTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOIAX.
Junza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.
Paznoxenue 6emnoro ceeta B criekTp. OnbiTel HetoToHA. Cll0KEeHHE CIIEKTPAILHBIX 1[BETOB.
Hucnepcusiceera.
Hemoncmpayuu.
[IpsaMonuHeHOEpacIpOCTPaHEHUECBETA.
OTtpaxeHuecBeTa.
[Tonryuenue n300pakeHUil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomiieHuecBera.
ONTHYECKUICBETOBOI.
Xon tyueit B coOuparomieit JuHse.
XoJ Ty4deil B pacCEerBaIOIIEH JIMH3E.
[Monmyuyenne n300paskeHHit ¢ TOMOIIBIO JINH3.
9. Tlpunnun aeictBus GoroanmapaTa, MUKPOCKOTIA B TEJIECKOIIA.
10. Monenbriasa.
11. Paznoxenue 6eoro cBeTa B CIIEKT).
12. [Momyuenue 6em0ro CBETA MPHU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuviepabomot u onvimel.
1. HccnenoBanue 3aBUCUMOCTHU yTIJla OTPAXKEHUS CBETOBOTO JIyda OT yrijia MaJeHHus.
2. V3yueHue XapakTepUCTUK H300paKeHUS MPeIMETa B IIJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJICHUSI CBETOBOTO Jiy4a OT yrJia majeHusl Ha
TPAHUILIE «BO3AYX—CTEKIIO».
[Tonydenue n300paxeHui ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.
Omnpenenenne POKyCHOTO PACCTOSIHUS U OIMTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.
OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NMPU UX HAOIIOACHUU Yepe3 LIBETOBBIC
(GUIBTPBI.
KBaHTOBBIC sIBICHHS.
OmnsiThl Pesepdopna n nmanerapuas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.
PamunoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mopzens aroMHoro sigpa. M3otombsl. PamnoaktuBHBIE TipeBpaineHus. Ilepuop
noJiypacnajaa aTOMHBIX siJiep.
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SnepHble peakuu. 3aKOHBI COXpaHEHUs 3apsJ0BOTO U MacCOBOTO YHCENl. DHEPIus CBS3U
aToMHBIX saep. CBsa3p maccel UM 3Hepruu. Peaknum cuHTe3a u nenenus supep. Mcerounukn
sHepruu CosHIA U 3BE3N.

Snepnas sHepretuxa. [[edicTBUs paguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

CHexTppIM31y4eHus U MOTJIOIIECHHUS.
CrexTpbIpa3inyHbIXTa30B.

CnektpBoaopoaa.

Habmionenue TpexoB B kamepe Buibcona.
PaGoTacuéTunkanoOHM3NPYIOMUXU3ITYICHHU .

Perucrpanus uznydeHuss npupoAHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamopnblepa6ombt u onvimol.

1. HaGnroneHwue CIUIONTHBIX U TUHEHUYATHIX CIICKTPOB U3ITyUSHUSI.

2. HWccnenoBaHue TpPEKOB: M3MEPEHHE HHEPrUM YacTHIBl MO TOPMO3HOMY NyTH (IO

¢dororpadusim).

3. H3mepeHuepaanoakTHBHOTO(OHA.

IToBTOpHTEIBLHO-0000 A IINHMOLYTb.

[ToBTOpHUTENBEHO-0000IIAIOMUN  MOAY/Ab [peAHa3HaueH Ui CHUCTEeMaTH3aluud U
000011IeHIST TPEIMETHOTO COACPIKAHHUS M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MPU U3YUICHUHU
BCEro Kypca (pu3uKu, a Takxke ISl MOArOTOBKM K OCHOBHOMY T'OCY/JIapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUIXCsl, BHIOPABIINX 3TOT YUeOHBINH pEeaMET.

[Ipy wW3ydyeHHH JAHHOTO MOZYJS PEATU3YHOTCS M CUCTEMAaTU3UPYIOTCS  BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOecredymBaeTcs JOCTIKEHUE TPEIMETHBIX U
MeTaIpeaMETHBIX MJIaHUPYEMBIX pe3ynbTaToOB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAYYHAsITPAMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCJIEIOBAHUS SIBJIICHUMU
OPUPOIbl W TEXHHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATh (PU3MUEcCKHUe SBICHUS, MPUMEHSS
MOJIyYeHHBIEC 3HAHUs, PelllaTh 3aJa4i, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIAaNBHO JEATEIbHOCTHBIA XapaKTep JAHHOTO pa3fena peain3yercs 3a CYET TOro,
4YTO 00yYaIOIINECs BRIMOTHSIIOT 3aJaHMs], B KOTOPBIX UM IIpeIaracTcsi:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAY4YHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKPYKarOLIEH IPUPOJE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4Hble METOJbI MCCIeAOBaHUS (U3NYECKUX SBJICHHUM, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOTYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HaY4YHbIE OCHOBBI Han0oJiee BaKHBIX JOCTH)KEHUNW COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMep, MPaKTUYECKOr0 MCIOIb30BaHUS PAa3TUYHBIX UCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
MIPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxnas u3 TeM JaHHOTO MOAYJS BKIIOYAET HSKCIEPUMEHTAIbHOE HCCIIeIOBaHUE
obobmrarorero xapakrepa. Moynb 3aBepIiaeTcsi MPOBEACHUEM TUATHOCTUYECKON U OIIEHOYHOM
paboThI 32 Kypc OCHOBHOTO OOIIETO 00pa30BaHMUS.

S e
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne Qu3nKM Ha ypOBHE OCHOBHOTO o0OmIero oOpa3oBaHMsI HaIpaBiIeHO Ha

AOCTUIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHLIX U NPCAMCETHBIX 06pa30BaTeJIBHI>IX PE3yJIbTATOB.

B pesynpraTe wu3ydeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS Y

oOyugaromerocs 0yayT chopMHUPOBAHBI CIICTYIOIINE THYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpHOTHYECKOTOBOCIIMTAHMS

- IPOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (pusmueckoit
HayKWU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIECHHH OOIIECTBEHHO3HAUYMMBIXU 3THYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM TPUMEHEHUEM JOCTHUKEHUH PU3UKU;

- OCO3HaHME BaJXHOCTU MOPAJIbHO-ITUUECKHUX IPUHILUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3CTeTHYECKOTOBOCTIUTAHUS

- BOCHPHSTHE ICTETHUECKUX KauyecTB (PU3MUECKON Hayku: €€ TapMOHMYHOTO TOCTPOECHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1eHHOCTUHAYYHOT OTIO3HAHMS:

- OCO3HaHHWE IIEHHOCTU (M3WYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIIIONIEN KYJIbTYpHI,

- pa3BUTHE HAYYHOU JTH0003HATETFHOCTH, HHTEpECca K UCCIeA0BATEIbCKOMN e TENbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOJyYHS:

- OCO3HaHUE LEHHOCTH Oe30macHOro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30MIaCHOTO TOBEACHMS Ha TpaHCIOpPTE, Ha J0porax, c
ANEKTPUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- copMHpOBaHHOCTH HaBbIKAa peduIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOrOBOCIIUTAHMS:

- aKTUBHOE y4yacTHe B PEUICHUM MPaKTHYECKUX 3ajad (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpraHM3aluu, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HAampaBiIeHHOCTH,
TPeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

- HHTEpeC K MPAaKTUYECKOMY H3YyUEHUIO0 Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0rM4eCKOTOBOCTIMTAHU S

- OpHUEeHTalMs Ha NpuUMeHeHHe (GU3MYECKUX 3HAHMU M7 pelleHus 3afad B o0jacTu
OKpY’KaloIllel Cpenibl, MUIAHUPOBAHUS INOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX IMOCIEACTBHUN
TSl OKPY>KAIOIEe CpeJibl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHHs;

8) aganTannu K M3MEHSIOUMMMCH YCJIOBUSIM CONMAJBHON U NPUPOIHOM Cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHHM IPH BBINOJHEHHUHM MWCCIEIOBAaHUNH U TPOEKTOB
(bu3HUECKOi HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

- MIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ATEIbHOCTD;

- OTpeOHOCTh, B (DOPMUPOBAHUHM HOBBIX 3HAHHWK, B TOM YHCIE (OPMYIHpPOBATH HJCH,
MOHSTHS, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DUBHKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPO/bI, OOLIECTBA U SKOHOMHUKH,
B TOM YHCIIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHU;
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® - OLEHKA CBOMX JCHCTBUH C YYETOM BIMSAHUA HA OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUN.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBoeHMs nporpaMMbl O (U3UKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIME I103HABaTEJIbHbIC YHHBEpPCAJIbHblE Yy4ueOHble JEHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS.

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jornyeckue 1eHCTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIMBATH CYHIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 00O0OIICHUS
U CpaBHEHUS;

® BBISABISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMbIX (aKTaxX, NaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

® BBIBIATH NPUYUHHO-CIICACTBEHHbIE CBS3M NpPU HM3y4eHUHM (U3MYECKUX SIBJICHHUH M
IPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JEINYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBSI3AX (DU3UYECKUX BEINYHH;

® CaMOCTOSATETLHO BBIOMPATh CMOCOO pemeHus y4eOHOW (Qu3MuecKol 3aaadu
(cpaBHEHHE HECKOJBKUX BapHaHTOB peIIeHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBbienceiienoBare/ibCKue1CHCTBUSA:

® UCHOJb30BATH BOIPOCH KaK UCCIIEAOBATENLCKUN HHCTPYMEHT TIO3HAHUS;

® [POBOIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (PHU3NYECKOTO SBJICHHS;

e OIICHWBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XO/€
UCCIIEIOBaHUS WIIH HKCIIEPUMEHTA;

® CaMOCTOATENHHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
POBEIEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHMUS,

® [IPOTHO3UPOBATH BO3MOXKHOE JlabHEHIIee pa3BUTHE (PU3MUYECKHX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® [PUMEHATH PA3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpochl NMPH TOUCKE M OTOOpE
UH(OPMALIUU WK TaHHBIX C YIETOM MPEI0KeHHON yueOHoM (hru3nyeckoi 3a1a4n;

® aHaJIM3UPOBATH, CUCTEMATU3HPOBATh U WHTEPIPETHPOBATH MHPOPMAIMIO PA3TUUHBIX
BUJIOB U (hOpM IpeCcTaBICHUS;

® CaMOCTOSTENILHO BBIOMpPATh ONTHMAJIbHYIO (OpMYy MpencTaBIeHHs HHPOpPMALUU H
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMU CXeMaMH, AuarpaMMmamu, WHOU
rpaduKoi 1 X KOMOMHALIUSMHU.

KomMMyHMKaTHBHBbIEYyHHBeEpPCaJIbHbIeyYeOHbIe1eCTBHS:

e B xoae oOCyxkaeHus y4yeOHOro MaTepuana, pe3yabTaToB JIaOOPaTOPHBIX paboT u
IPOEKTOB 33aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXJaeMOil TEMBI U BBICKAa3bIBaTh UICH,
HaIleJICHHbIE Ha pellieHue 3a/1a4u 1 Mo iep KaHne O0J1aroxenaTeIbHOCTH OOIIeHHUS;

® COMOCTaBIATH CBOM CYXICHHS C CYXKICHHSAMH JPYTUX YYaCTHMKOB JHajora,
OOHapy>KUBATh Pa3InyMe U CXOJCTBO MO3HIINH;

® BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

14



nyOoNMYHO  TPEACTABIATh  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTIPOCKTA);

NOHUMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIbHON pabOTHI
IIPY PELICHUU KOHKPETHOH (PU3HUecKoi mpodIeMsbl;

NPUHUMATh [EIH COBMECTHOM JEATENIbHOCTH, OPraHW30BBIBaThH AEHCTBHSA TO €€
JOCTHIKECHUIO: PACIpeNieNIATh PO, 00CYXKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHNS HECKOJIBKUX JIIO/IEH;

BBINIOJHATH CBOIO 4YacTh PabOThHI, AOCTUTas KAa4EeCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPIUHUPYSI CBOU JACHCTBHUS C APYTMMH YICHAMU KOMAaH/IBI;
OLICHUBATh KAueCTBO CBOEr0 BKJIaAa B OOIMMH NTPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYTHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYaIUsIX, TPEOYIOIMNX IS peIICHUS
(bU3UYEeCKUX 3HAHUN;

OpPHEHTHPOBATHCSI B PA3IMYHBIX MOJXOMAX NPUHATHS pEHIeHUN (MHIMBUAYabHOE,
NPUHITHE PELICHNUS B IPYIIe, IPHUHATHE PEIICHUH IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEHIeHUS (PHU3MUECKOW 3ajjaud WM IUJIaHa
UCCIIEIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpelaraeMble BapUaHThI PEIICHHIH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLIHMOHAJIbHBIHHHTEJLJIEKT:

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeJiaraTh IIaH €€ U3MEHEeHHUS,

OOBSACHATH MPHUYMHBI JOCTHKEHUS (HEAOCTM)KEHUS) pE3yJIbTaTOB JAESITEIbHOCTH,
JlaBaTh OLEHKY MPHUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBBI B IEATEIHHOCT (B TOM YHCIIC B XOJ BHITOJHEHHS (DPU3UIECKOTO
UCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHLCTB, W3MEHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro yejoBeKa B XOJE CIopa WK AUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH (GU3NYECKUX 3a1ad WId B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO APYIoro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce mpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (HU3UUYECKUE M XUMHUYECKHE SBJICHUS, HAONIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHUILBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYJa,
arperaTHbIE COCTOSIHHSI BeIecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOe), MEXaHHMYECKOE
JBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  INPSMOIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAss cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
cOOOMIaoNIUECs COCYIbI;

paznuuath sBieHus (auddy3us, TernaoBoe IBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JBH)KEHUE, WHEPLIHS, B3aUMOJEHCTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBhIO BpalleHUs, Iepelaya NaBJICHUs TBEPIABIMHU
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TeJIaMHU, KUAKOCTSIMH U ra3zaMu, aTMoc(hepHoe JaBlIeHHe, IIaBaHUE Tell, TPEeBPAIICHUS
MEXaHUYECKOM 3HEPTUN) MO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINUX JAHHOE PU3NIECKOE SBICHUE;
pacrno3HaBaTh MPOSBIEHUE U3YYCHHBIX (DU3MUECKUX SBJICHUHN B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (pU3MYecKue SIBICHUS B MPUPOAC: MPUMEPHI ABIKCHUS C PA3TMYHBIMU
CKOPOCTAMHM B XMBOW M HEXHUBOW MPUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJEC U
TEXHHUKE, BIUSHHE aTMOCPEPHOTO HAaBJIICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE DbIO,
phlUaru B TeJe YeJOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKHM ) (PU3NIECKUX SBIICHUM;
ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (hU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHWJIA YIPYTOCTH, CUJA TSDKECTH, BEC Tella, CHJla TPEHUs, [aBJICHHE
(TBEpmOTO TENa, KUIKOCTH, Ta3a), BHITAIKWUBAIONIAs CHJIa, MEXaHWYecKas pabora,
MOIIIHOCTh, IIJICYO0 CHJIBI, MOMEHT CHJIBI, KOX(P(GUIMEHT TOJE3HOTO eHCTBUS
MEXaHU3MOB, KUHETHYECKas W MOTEHLHUaJIbHasl dHEPIus), IpU ONMUCAHUM MPABUIHHO
TPAKTOBATh (PU3NYECKUI CMBICIT HCIIOIB3yEMbIX BEIMYNH, NX 0003HAYCHHS M €TUHUIIBI
bu3nyeCKUX BEIMYMH, HAXOAUTH (OPMYJbI, CBS3BIBAIOIINE JAaHHYIO (U3HUYECKYIO
BEIMYMHY C JPYTHUMH BEIWYMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIONb3YS
IIpaBWJIa CJIOKEHUS CHUJ (BIOJb OAHOM INpsAMoOii), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsI MEXaHWYECKOM »HHEprud, NpH OSTOM JaBaTh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alMChIBAaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE;
OOBSCHATh (U3UYECKUE SBJICHHS, IMPOLECCH W CBOWCTBA TEld, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMi MpPaKTUKOOPUEHTHUPOBAHHOI'O XapakTepa: BbISBISATH MPUUYUHHO-
CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKHX II1aroB ¢ OMopoi Ha 1—
2 W3y4YeHHBIX CBOWCTBA (U3MYECKUX SBICHHUM, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
pemiate pacd€THble 3amaud B 1—2 AEWCTBHS, WCMONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aJa4d
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3UYECKHE BEIUYUHBI B (POPMYIBI U
MPOBOJMUTH PAcUEThl, HAXOIUTHh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC I PEIleHUs
3a]1a4, OLICHUBATh PEATMCTUYHOCTh NOTYy4YEeHHON (PU3HUECKON BEIIUYUHBL,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB, B OIKMCAHUM UCCJIEJOBAHMS BBIICIATh MPOBEPSEMOE MPEANOI0KEHUE
(runotesy), pa3iuyaThb U HHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, IeTIaTh BHIBOJBI 10 €r0 pe3yIbTaTaMm;
MPOBOAUTH ONBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBOWCTB
Ten: (opMyaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYA0BaHNUS, 3aMMCHIBATh XO/I OMBITA U (POPMYITHPOBATH BHIBOIBL;
BBITMOJHATH IPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUIIbl U
TEMIEPATYPhl C UCHOIH30BAHUEM AHAJIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHusl IPUOOPOB C YUETOM 3aJaHHON a0COMFOTHOM MOTPEITHOCTH U3MEPECHHI;
MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3WYECKON BETUYHHBI OT JIPYTOMl C
UCTIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCHMOCTH MTyTH PABHOMEPHO JIBHXKYIIETOCS
Tela OT BPEMEHU JIBHKEHUS Tella, CHIIBI TPEHUSl CKOJIbKEHHUS OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN MW HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
COTIPUKOCHOBEHHMSI TeJ, CHJIbI YIPYTOCTH OT YAJWMHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH
CHIIBI OT 00bEMa TOTrPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKHMIKOCTH, €€
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HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIJIYyOHWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
yCIIOBUYM TMJIaBaHUS TeJl, YCJIOBUM paBHOBECUS phluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIENOBaHMs, COOMpaThb YCTAHOBKY M BBIIOJHSTH
U3MEpEeHUs, cleAysl MpPeIoKEHHOMY IUIaHy, (PUKCHUpOBATh Pe3yibTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUJAE MNPEIIOKEHHBIX TaOMUI] U TIpadHUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHJIa TPEHHUs] CKOJBXKEHMs, MJaBJI€HHE BO3/yXa,
BBITQJIKMBAIOIAsl CHJIA, JEHCTBYIOUIass Ha MOTPYXEHHOE B JKUAKOCTH TEJo,
KOA(PUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS IMPEIT0KCHHOU
MHCTPYKLUU: TIPU BHIMOJIHEHUH U3MEPEHHUI COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITH 3HAU€HUE NICKOMOM BEIMYMHBI,

coOuoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapoMeTp, pblyar, MOJBUKHBIM U
HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM Ha WX OMHCAHUS (B TOM YHCIE: TOIIIUITHUKH, YCTPONCTBO
BOJIOTIPOBO/A, THIPABIMYECKUN MPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH M HEOOXOIMMBIC
¢u3nueckre 3aKOHBI K 3aKOHOMEPHOCTH;

NPUBOANTh TPHUMEPHl (HAaXOauTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTHUYECKOTrO
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOro TOBEIEHUS B
OKpYXKaroIlEeH Cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIIUXCS 3HAaHUH U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOUYHUKOB BBIICIATH HH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUil HayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(¢u3MUecKoro cojaep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJaeTh MpUEMaMHU KOHCIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHbBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIun (pu3nyeckoro cofiepkaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKue COOOIIeHHsI O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX MCCIEA0BAaHUHN, TPH ITOM
IPaMOTHO HWCHOJb30BaTh HM3YYCHHBI TOHATUHHBIA ammapar Kypca (HU3HUKH,
COTIPOBOXKAATh BBICTYIIJICHUE MPE3eHTaIUEH;

IPY BBIMOJHEHUH Y4E€OHBIX NMPOEKTOB M UCCIEIOBAHUIN pacrlpenessTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUH C ITOCTABICHHBIMHU 33JJauaMy, CIEIUTH 3a BBHIIIOJHEHUEM IIaHa
NeCTBUI, aJeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAst MHEHHE OKPY>KAIOIIHX.

K xoHmy oOyuenns B 8 kjacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYII, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHWS BEIeCTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBIA U HEHACBILEHHBIN 1ap, BIAXKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSA
SHEprus, TeIIOBOW JABUTATENb, SJIEMEHTAPHBIN JICKTPUUECKUHN 3apsii, JICKTPUUECKOE
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1oJie, TPOBOJHUKH U JAUDIEKTPUKH, MOCTOSHHBIM 3IEKTPUYECKUNH TOK, MarHUTHOE
1oJIe;

pasznuuath SBJIEHUSA (TEIUIOBOE pACIIMpPEHUE M CXKaTue, TeIionepeaaya, TEeIIoBOe
paBHOBECHE, CMAuYMBAHUE, KalNWULSIPHBIE SIBIICHUs, WCIApeHue, KOHIEHCAlus,
JIaBJICHUE, KpUCTAJUTH3aLUs (oTBepIeBaHuUe), KHUIICHUE, TerJionepeaaya
(TemIoNnpOBOJHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTPU3ALHUs Tell, B3auMOJICHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHE
MarHuTOB, ACHCTBME MArHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIUA) 1O OINHUCAHUIO MX XapaKTEepHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM MHpPE, B
TOM 4Yucie (U3MYECKHe SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE W
KalWUIpHBIE SBICHUS B NPUPOAE, KPUCTAUIBI B Mpupone, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bI, 00pa3oBaHWE pPOCH, TyMaHa, WHEs, CHera,
JNEKTpUYECKUE SBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHUTHOE Moje 3eMid, Apeid TOT0COB, POJIb MAarHUTHOTO TOJS IS KU3HH Ha
3emJie, ONSIPHOE CHUSHME, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33aJady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (hU3HUECKUe
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJelbHAs TEIUIOTAa IUIABJICHMs, YAelbHAas TeIioTa
napooOpa3oBaHus, yJelabHas TEIUIOTAa CTOPAaHMS TOIUIMBA, KO3(PQOHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIJIAXKHOCTb BO31yXa, 3JEKTPUYECKHI
3apAl, CuWia TOKa, OJIIEKTPUYECKOE HAaNpsHKEHHE, CONPOTHBIEHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOITHOCTH JIEKTPUUECKOTO TOKA), IIPH
ONMCAHWU TMPABWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIOJb3YyEeMbIX BEJIUYMH,
0003HaYCHHS] ¥ €AVHHIBI (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYITBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYUHY C JPYTMMU BeJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUsS BEIECTBA,
OPUHIUIT CYNEPIO3UIMU ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiga, 3akoH OMa 11 ydacTka menu, 3akoH Jxoyns—JIeHma, 3akoH cOXpaHEHUs
DHEpPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alHCHIBATH €r0
MaTeMaTU4YeCKOe BBIPAKEHUE;

OO0BSCHATh (PU3MUECKHE TMPOIECCHl W CBOWCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
cUTyarum MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISATD
NPUYUHHOCIEACTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiath pacu€THble 3amaud B 2-3 JACWCTBUS, WCMONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaONIME (DU3MYECKHEe BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aa4d
3aMMChIBaTh KPATKOE YCJIOBME, BBISBIIATH HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJadH,
BBIOUpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IJIs €€ PEIICHHUS, IPOBOJUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/IOB,  MCIOJIb3ysd  ONHCAaHUE  HUCCIEAOBAHMS,  BBIACNATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA MPOBEICHUS HCCIEIOBAaHHUS,
JienaTh BbIBOJIBI;
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MPOBOJIMTH OMBITHI TIO HAOIIOJCHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwuIspHbIE SIBIEHUS, 3aBUCHUMOCTh JaBJIEHHS BO3JIyXa OT €ero o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBAHUS IPU U3TYUYEHHUH OT LIBETa
u3Nyyarouieil  (morsiomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApEHUs BOJABI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIaAM €€ TMOBEPXHOCTHU, »JJIEKTpU3alUs Tel U
B3aMMOJICICTBHE AIIEKTPUUYECKUX 3apsiioB, B3aUMOJEHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MATHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB, JCHCTBHUSI MATHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA JIJIEKTPOJBHUIaTElNs
MOCTOSTHHOTO TOKA): (hOpMyNnHpOBaTh MPOBEpPsSEMbIE MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TPEUIOKEHHOTO0 O0OpyNOBaHUS, ONUCBHIBATH XOJ ONbITA H
(dbopMyITHUpPOBaTH BHIBOIBI;
BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIlepaTypbl, OTHOCUTEIbHOW BIAQXXHOCTH BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHHUEM AaHaJOrOBBIX MPUOOPOB U JaTUYUKOB
¢u3nUecKuX BEJIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIFOTHOM TOTPEITHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOW (PM3MUECKON BEIWYUHBI OT APYrou ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU MOMEPEYHOI0 CEYeHHsI M YJENbHOIO COMPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOHUK, OT HAMPSKEHHS HA TPOBOJIHUKE,
HCCJIEJOBAaHKUE IOCJIEI0OBATEIbBHOIO U MapajljIeIbHOTO COEIWHEHUH MPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY M BBHITIOJIHATH M3MEPEHUs, CIEAys
peJIOKEHHOMY IIaHy, (PUKCHUPOBATh Pe3yNbTaThl MOTYYEHHON 3aBUCHMOCTH B BHJIE
TabIuUIl ¥ TpadUKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;
POBOJUTH KOCBEHHBbIE H3MepeHus (U3MUECKUX BEIWYUH (yIelabHas TerI0€éMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOUIHOCTH AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOUpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
PeJI0KEHHOW HHCTPYKIMHU, U BBIYUCIISATH 3HaYCHHE BETUUYHUHBI;
coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;
XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha WX ONHMCAaHHs (B TOM 4YMCJIE: CHCT€Ma OTOIUIEHHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHK DICKTPUUYECKOU
SHEPTuH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SNEKTPUYECKHE TMPEIOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEH
MOCTOSTHHOTO TOKa), HCIIOJIb3ysd 3HAHHUS O CBOWCTBAaX (HU3UYECKUX SIBICHUN U
HeoOXouMBbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh IMPOCTblE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUTATENb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOIN, PEOCTAT), COCTABIATH
CXEMBbI 3JIEKTPUUECKHX IIeTel ¢ MOocael0BaTeIbHBIM U MapalljieIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYEHUS SJIEMEHTOB ICKTPUUECKUX IIETICH;
NPUBOANTH TPHUMEPHl (HAaXOauTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU s OOeCTedeHUs
0e30macHOCTH TPHU OOpalleHUuH C NPpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTOo TOBEIEHUS B
OKpYKaroILEH Cpee;
OCYIIECTBIISATh MOUCK HHPopManuu (Qusndeckoro coaepxkanusi B VHTepHere, Ha
OCHOBE HMEIOMIMXCS 3HAHUN WU TYyTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;
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UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUil HayYHO-TIOMYJSPHYIO JIUTEpaTypy
¢u3myeckoro coaep)kaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn MHTepher,
BJIAJETh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3MYECKOTO COJEpKaHUs, B TOM UHCIIE
NyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOW  WJIM  MCCIIE0BATENHCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh W3YUYEHHBIH MOHATUHHBIN ammapar
Kypca (U3UKH, CONTPOBOXKIATH BHICTYILICHNE NTPE3CHTALINEH;

OpU BBINOJHEHUHM Y4YeOHBIX TPOEKTOB M UCCIENOBAaHMNA (PU3NYECKUX IPOIECCOB
pacmpenenatbs 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadyaMH,
CIIEITh 3a BBHINOJHEHWEM IIIaHA JEHCTBHUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYNINBI, BBICTPaMBaTh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peIiaTh KOH(IUKTHIL.

K xonmy oOydenuss B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMEHUM:

UCTOJIb30BaTh TIOHATHS: CHUCTeMa OTcY€Ta, MarepuajbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTo IBMKEHUs, nedopmanus (ynpyras, IiacTHIecKas),
TpeHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh W MEPerpy3KH, LEHTP
TSOKECTH, aOCONMIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MeXaHW4YecKhe KoyiebaHusi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIEKTPbl HCIyCKaHUs M TOIJOUIeHHs, anbda, Oera- U ramma-
U3JTY4YEHUs1, U30TOIIbI, SiepHAast SHEPreTUKa;

pasznuyath SBJICHHUS (paBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEHHOE BHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE TBUKEHHE, CBOOOHOE Ma/IeHUe Tell, paBHOMEPHOE
JBIDKEHHE 10 OKPY)KHOCTH, B3aMMOJEHCTBHE Tell, pPEAaKTHBHOE JBI)KEHUE,
KoJjiebaTenbHOe JBMIKEHUE (3aTyXarollhue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJHOBOE JIBIDKEHHE, OTpaK€HHE 3ByKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETa, PA3I0KEHHE
0enoro cBera B CIHEKTP M CIIOKEHHE CIIEKTPAJbHBIX I[BETOB, IUCIEPCHS CBETa,
€CTeCTBEHHAs] PaJUOaKTUBHOCTh, BOZHUKHOBEHHE JMHEHYaTOro CHEeKTpa H3JIy4eHHs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPHPYIOLINX
JTaHHOe (GU3UYECKOE SBIICHHE;

pacro3HaBaTh MPOSIBIIEHHE U3yYSHHBIX (PU3MUYECKUX SBICHUM B OKpY’KaroleM Mupe (B
TOM uHclie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBEI U OTIIUBBI, JBIKEHUE TUJIAHET
CoHeYHOM cUCTEeMBI, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMHMYECKHe BOJIHBI, I[yHaMH, 3XO, IIBETa TeT,
ONTUYECKHWE SBJIEHUS B  TMpHUpoAe, OHOJIOrMYecKoe JeHCTBUE  BUIMMOTO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO W3JIY4YEeHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHYECKHE JIy4H, PpaJUOAKTHUBHOE W3IYYeHHE MPUPOIHBIX MHHEPAJIOB,
JieiicTBUE palMOAKTUBHBIX M3JIyYeHHI Ha OPraHU3M YeJIOBEeKa), IIPU 3TOM IEPEBOIAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBa (IIPU3HAKH)
(bu3nUeCKuX SBICHHIA;

ONKCHIBATh U3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (pU3HUECKUe
BEJIMYMHBI (CPEeIHSsSE U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM JBHKEHHH,
YCKOpEHHUE, MepeMeIleHne, MyTh, YrioBas CKOpOCTb, CHJa TPEHHUs, CUJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOJTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYecKasi padoTa M MOIIHOCTh, MOTEHIIMAIbHAS SHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUSI CKATOM MPYKUHBI, KHHETUYECKast
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PHEprus, TOJHAasg MEXaHWYecKas HSHEeprus, MEepuoJl W 4YacToTa KoieOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, IMOKA3aTeNlb MPEIOMIICHHUS
Cpefbl), TIPH ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYEHUs M EIUHUILBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYUHY C OPYTMMH BEIMYUHAMHU, CTPOMTH
rpadMKy U3y4EHHBIX 3aBUCUMOCTEN (PU3HYECKUX BEIUYHH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXPAHEHMsI PHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLUI CYNEPHO3ULMU CHUII,
IPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKE€HWsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsoBOro U
MaccoBOrO 4YHCENI TpU SIACPHBIX peakuusX, HOpU OSTOM JaBaTh CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPHMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYHHHO-
CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOH Ha 2—
3 u3ydeHHBIX CBOMCTBa (U3NYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIe 3a1a4M (ONMUPAIOLIUECS HAa CHCTEMY U3 2—3 ypaBHEHMIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIOBHS 3a/laud 3alUChlBaTh KpaTKOE YCIOBHE, BBIABIATH HENOCTAIOIINE WIH
U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIE Ul PELICHUS,
OPOBOJUTH PACYETl U  OLIEHMBATh PEATUCTUYHOCTb IOJYYEHHOTO 3HAa4YeHUs
bU3HYECKON BETUYNHBL;

pacrno3HaBaTb HpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU TMOMOLIM (PU3UUECKUX
METOOB,  MCIOJb3ysl  OMNMCAHUE  HCCIENOBAaHUS,  BBIAEHATH  IPOBEpsAEMOE
NPENONI0KEeHNE, OICHUBATh IMPABMIIBHOCTh MOpPsJIKA IPOBEACHUS HCCIEIOBAHUA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH U OIBITOB;

IPOBOJIUTH OMBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUHA WM (PU3HMUECKUX CBOMCTB
Tel (M3y4eHue BTOpOro 3akoHa HprOTOHa, 3aKOHA COXpaHEHMs SHEPIUHU, 3aBUCUMOCTh
nepuojia KojaebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJbIX KOJeOaHH, MPSIMOIMHEHHOE PaclipoOCTpaHEHHE
CBETa, DPa3JIoKeHHe Oeoro cBeTa B CIEKTP, M3Y4YEHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl IpeaMeTa B COOHMpAloIel JIMH3E,
HaOJIIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIyYEHHs): CAMOCTOSTENIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO Habopa 000PYAOBaHUS, OMMCHIBATH X0 OIbITA U
€ro pe3yJbTaThl, OPMYIUPOBATH BBIBOIbI;

IPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMH, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMol BeNWYMHBI ((POKYCHOE pacCTOsSHUE COOMparoUmie JHMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJgbHOM CKOpOCTH, IlepHoja KojeOaHMM MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXKEHUs CBETa OT yria MaJeHUs U
yIiia NpesoMIICHHs OT yIJla MajeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKkux BEIMYUH B BHUJE TAOMUI U rpadUKOB, JeaaTh BBIBOABI 110 pe3yIbTaTaM
UCCIIEIOBaHMS,

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ia/ieHus,
KECTKOCTDh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIbKEHHUs, MeXaHHuecKkas padora u
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MOIIIHOCTh, YacTOTa MW TEepUoa KOoJIeOaHWH MaTEeMaTHYeCKOrOo W MPYKHHHOTO
MasTHUKOB, ONTHYECKas CHUJa COOMpAONIe JHMH3bI, pPaJdOAKTUBHBIA (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIIOJHSTH
U3MEpEHUs, Cleaysl MPeUI0KEeHHON HMHCTPYKIMH, BBIYUCISATh 3HAUEHHUE BEIUYUHBI U
aHANTM3UPOBaTh TIOJyYEHHBIE pE3yNbTaThl C Y4YE€TOM 3aJaHHOHW MOTPEIIHOCTH
WM3MEpEHHI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopyoBaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKU HM3YYCHHBIX (DU3MUECKHX MOJeNel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPAOE TENO, TOUYECYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb AaTOMHOTO Spa;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX ONMHMCAaHUs (B TOM YHCIE: CIUIOMETP, JATYUKH MOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHUsI, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmnapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (YU3UYECKUX SABJICHUN U HEOOX0MUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTENBHBIX TMPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBI JIJISl MMOCTPOCHUSI M300paKEHUH B MIJIOCKOM
3epKalie ¥ coOuparonieit TmH3e;

NPUBOANTh TPHUMEPHl (HAaXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOro
UCIIONIb30BaHUsl (M3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30MaCHOCTH MpH OOpaIleHud ¢ OpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTOo TOBEIEHUS B
OKpYKaroIlEeH Cpee;

OCYIIECTBIIAATh TMOUCK uHpopManuu (Qu3ndeckoro cojepxkanus B VIHTepHeTe,
CaMOCTOSITENIbHO (OPMYIIHpPYs] TOUCKOBBIM 3alpoc, HAXOIUTh IIYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TIOJY4Y€HHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUA W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPH BBITIOJHEHUHN YYEOHBIX 3a/laHuil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
(GU3MUecKOro cojaep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMaMM KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

c0371aBaTh COOCTBEHHBIE MTMCHMEHHBIC U YCTHBIE COOOIIECHMsI HA OCHOBE MH(POPMAIIHH
U3 HECKOJBKHUX HMCTOUYHUKOB (PU3UUECKOTO COAEp)KaHUs, IYOJUYHO TPEACTaBIAThH
pe3yNnbTaThl MPOEKTHON MM MCCIEA0BATENbCKON AESITENbHOCTH, PU 3TOM TPaAaMOTHO
UCITIOJIb30BAaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro paszena (U3uKH U
COTIPOBOXAATh BBICTYIUIGHHE Ipe3eHTalueld c y4y€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne KosaunuecrBouyacoB JJIeKTPOHHbIE
B HaumenoBanuepasaejioB u (uu¢posBbie)
E/ TeMIPorpaMmb fcer KouTtpoJsabHbiepaboT [MpakTuyecknepadoT 0BPA30BATETLHBIEPECYPC
bl bl
bl

Paznen 1.®@u3uka u e€ posib B NO3HAHUU OKPY/KAIOLIEr0 MUpa
1.1 dusuka - Hayka 0 IPUPOIE 2 bubmmorexa LIOK

’ YK PHPOA https://m.edsoo.ru/7f416194
1.2 DduznueckreBeTNINHEI 2 1 Eggg@ﬁeﬁiorﬁﬂ 416194
13 EcrecTBEeHHOHAYYHBINMETOIMO3HAHU ) 1 bu6mmoreka [IOK

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

Uroronopazneny 6

Pa3znea 2.IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUHU BelllecTBa
2.1 CTpoeHueBelIECTBA 1 Eubmorexa LIOK

’ P m https://m.edsoo.ru/7f416194
29 JIBMyKeHHEe 1 B3aUMOACHCTBHE YaCTHII ) 1 bu6mmoreka [IOK

) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ATrperaTHbIeCOCTOSHUSIBEIIIECTBA 2 Egg:-il/ﬁe(ﬁlsiorﬁﬂ 416194

Hroronopazneny 5

Pa3znen 3./IBuskeHne u B3auMojieiicTBue TeJl
3.1 MexannueckoeqBUKEHHE 3 Egg:-il/ﬁe(ﬁlsiorﬁﬂ 416194
3.2 Huepuus, macca, II0THOCTh 4 1 Egg;@ﬁeﬁﬁioﬁn 416194
3.3 Cuia. Buneicun 14 1 2 Bu6morexa [OK

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

Hroronopazneny 21

Pasnen 4./laBjieHue TBEPABIX TeJl, JKHAKOCTE U ra3oB

Hasnenue. Ilepenaua naBnenus

41 5 era o0 3 Bbu6mmoreka [IOK
’ TBEPABIMI TEIAMH, JKUAKOCTAMI 1 https://m.edsoo.ru/7f416194
razamu
Bbu6mmoreka [IOK
4.2 JlaBACHHEAHIKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmochepHocaaBIeHIe 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE )KUIKOCTH U ra3a Ha 7 3 bubmmoreka [JOK
) MOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroronopazneny 21
Pa3nen 5.PaGora u MOIHOCTH. JHEprus
Bbub6mmoreka [IOK
> Pabota u momEOCTS 3 ! https://m.edsoo.ru/7f416194
Bbub6mmoreka [IOK
32 Hpocrriemexanusmbl > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckasoneprus 4 ! https://m.edsoo.ru/7f416194
Hroronopazneny 12
PezepBHOEBpEMsI 3
OBUIEE KOJIMYECTBO YACOB I10 68 12
ITPOIT'PAMME
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8 KJIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HanmeHnoBaHMepa3aeioB U (undpoBbIe)
n/m | TeMIporpamMmmsl Bcero KonTpoabubiepadorsl  IlpakTnyecknepadornbl 06PA30BATEILHBIEPECYPCHI
Pa3pnen 1.TensoBblesiBiIeHUS
N butmmoreka [JOK
1.1 CrtpoeHue u CBOMCTBABEIIECTBA 7 https:/m.edsoo.ru/7f4181 ce
bubmmoreka [JOK
1.2 Tennospienponeccs 21 ! > https://m.edscI)_E).ru/ 714181ce
Wroronopazaeny 28
Pa3nes 2.2yekTpryeckue 1 MATHUTHBIE SIBJICHUS
DNeKTpUUECKUE 3apsaabl. BuGmmorexa ITOK
2.1 3ameeHHf’ 1 Tea 1w ux 7 ! https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBUE
2.2 [ToCTOAHHBINANEKTPUUECKUHUTOK 20 2 7 Egg:_l;/ﬁe;ziorﬁ 1764181 ce
2.3 MarnuTHbIESBICHUS 6 1 1.5 E‘[PtIS:'I;I/(r);eeIilascl)_E)orﬁ /784181 ce
bu6nuoreka [JOK
24 DTIEKTPOMATHHTHATMHLYKILHA 4 https://m.edsg).ru/ 7f4181ce
Uroronopazneny 37
PezepBHOEBpEMsI 3
OBIIEE KOJIMYECTBO YACOB I10 63 4 14.5

[NPOT'PAMME
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9 KJIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aei0B 1 (undpoBbie)
n/n TEeMIIPOrpaMMbI Bcero KonTpoabubiepadorsl  IlpakTnyecknepadornbl 06PA30BATETHHBICPECYPCHI
Pazgen 1.Mexann4yeckuesiBJeHUst
11 Mexannueckoe OABM)KEHUE U 10 1 butmmoreka [JOK
) CHOCOOBI €T0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaunmonelicTBueTen 20 1 3 Egg:;ﬁeﬁlsiorﬁ 176410426
butmmoreka [JOK
1.3 3aKOHBICOXpaHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Uroronopazneny 40
Pazgen 2.Mexannveckue KoJjieOaAHUsSI M BOJHbI
2.1 MexanunueckuekoneOanus 7 3 E:tlg:'?/ﬁeeliizg)orﬁﬁ f41a4a6
2.2 MexaHN4eCKHEBOIHBI. 3BYK 8 1 3 Egg:_l;/ﬁe;ziorﬁ 178412426
Wroronopaszneny 15
Pa3zgen 3.9/1eKTpOMArHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubmuoreka [JOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroronopazneny 6
Pasznen 4.CBeToBbIesIBJICHUS
4.1 3aKOHBIPACIIPOCTPAHEHUSICBETA 6 2 Egg:_l;l/ﬁeeliiorﬁ 17£41ada6
4.2 JIMH3BI 1 ONITHYECKUETTPUOOPHI 6 3 E:tlgg'lj/ﬁeeliizg)orﬁﬂ f41a4a6
4.3 Pasnoxxenue 6enoro ceera B 3 2 bubnmnoreka [JOK
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CHEKTP https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Pa3nen S.KBaHTOBbBIesIBIICHUS
51 Hcnyckanue u MOIIOLIEHUE CBETa 4 1 Bu6muotexa [JOK
) aTOMOM https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
32 CrpoenueaTomrorospa 6 ! https://m.edsg).ru/ 7f41a4a6
bubmuoreka [IOK
>3 FnepHpIepeaKin 7 ! https://m.edsoo.ru/7f41a4a6
Wroronopaszneny 17
Pa3nea 6.I1oBTOPUTE/IHHO-00001IAI0IIMIMOLY1b
[ToBTOpeHMEe U 06001IEHNE Butmiorexa [IOK
6.1 cojepxkaHus Kypca Gu3uku 3a 7-9 9 2 https://m.cdsoo.ru/741ada6
KJ1acc — ]
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE
7 KJIIACC

Ne KosnuyecTBo4acos

Be Jarau3zy  DjekTpoHHblenn(ppoBHIEOOPA30
Kontponnuer  Ipaxkrmieck YyeHHu sl BaTeJIbHbIEpecypChl
epadoThI HepadoThI

n Temaypoxka
/ er

()]

®usuka — Hayka o npupoje. SBnenus
npupoabl. Pu3nyecKuesBICHUS

Mexanndeckue, TEIUIOBEIE,
2 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIC SIBJICHUS

3 DuU3NYECKUE BEIUYMUHBI U UX U3MEPEHUE 1

Ypoxk-uccienoanue "M3mepenue
TEMIIEPATyphl IIPY OMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMIeparypbl"”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAyKH U3y4aloT IPUPOY.
5 EciIeCCTBeﬁIOHa I;Hfﬁ i\[/[yeToz[ IIO3HAHU 1 Bubmiorexa LIOK

i . ’ https://m.edsoo.ru/ff09f72a
Onwucanue pU3NUECKUX SBICHUN C
IOMOIIBIO MOJETIEN

VYpoxk-uccnenoanue "l[IpoBepka
TUMOTE3bI: JaTbHOCTD MOJIETA IMAPHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE 1
BeEllleCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 JIBIKCHUEIACTHIBEIICCTBA 1 https://m.edsoo.ru/ff0a013e
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VYpoxk-uccienoBanue «OnbITH 11O

9 HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3soB»
10 ATperaTHbIECOCTOSIHUSBEIIIECTBA
B3anmocBs3b MEX1y CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSTHUSIX M KX aTOMHOMOJIEKYJISIPHBIM bubmuorexa [JOK
CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTHArPETaTHBIXCOCTOSTHUMBO,T
Bl
Mexanunyeckoe aBuxeHue. PaBHomepHoe bubnuoreka [IOK
12
1 HEPaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAMHUIIBICKOPOCTH bubmuorexa LIOK
https://m.edsoo.ru/ff0a079c¢
14 = Pacder myTd U BPEMEHHU IBUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
HMuepuumst. 3aKk0oH HHEPLIMH.
15 Baayﬁﬁoz{eﬁcmme TeJ'IpI];IaK MpUYUHA Bubmiorexa LJOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBIKEHUS Tell
16 IInoTHOCTE BemiecTBa. Pacuer Macchel u bu6mmoreka [JOK
00bEMaA Teja MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;‘{ pabora «Onpeaenenue
TUIOTHOCTU TBEPIOTO TEIa
18 Pemenue 3agau mo Teme "IIoTHOCTH bu6mmoreka [JOK
Bemecrna" https://m.edsoo.ru/ff0al23c¢
Cuna xak XapakTepUCTHKA
19  B3aumogeiicTBus Tein. CuaaynpyrocTu.
3axoHI yka
Jlaboparopnas pabota «3yueHue
20 3aBUCUMOCTH PACTSIKCHHSI

(nedopmanun) NpyUHBI OT
MPUITOKEHHON CHJITBI»
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21 SBnenunersarorenus. CUnaTsKeCTH
CBs13b MEXly CHIIOHN TSKECTH U MacCOU
22 tena. Bec Tﬂeia. Pemenue 3anay o reme bubmorexa LIOK
" " https://m.edsoo.ru/ff0al778
Cuia TsxecTn
Cuna TsKeCTH Ha IPpYTruX IUIaHeTax. bubmuoreka [JOK
23
Du3HUECKUEXAPAKTEPUCTUKUTLIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [JOK
24 Mswepenuecn. Jlunamonmerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 | Becrena. HeecomocTs https://m.edsoo.ru/ff0al778
26 CiioxeHne AByX CHJI, HAPABJIEHHBIX 110 bubmuorexa [JOK
OJHOH MpsiMOii. PaBHOIeHiCTBYONIASICHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHOelicTBYIOIIAS CUT"
TpeHue CKOIbXKEHUS U TPEHUE TTOKOS. bubmuorexa [JOK
28
Tpenue B mpupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
79 | 3ABHCHMOCTH CHJIBI TPEHHS CKOMbIKEHHS bubmuorexa [JOK
OT CHJIBI JaBJICHHSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEN»
30 PemeHHeu 3ajia1 Ha OTpe/ieNeHue
PaBHOICHCTBYIOIIEH CUITBI
Pewenne 3anau o remam: «Bec Tenan
31 «Fpa(bI/IquKI[oe u300paskeHre CHUIDY , bubmorexa LHOK
% ’ https://m.edsoo.ru/ff0alde0
«Cunbry, «PaBHOJICUCTBYIOIIAS CUIT»
KontponbHas paboTa mo TeMam:
39 «MexaHn4ecKoe JBIKeHuey», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxeHue cuimy, «CHb
33 JaBnenne. CriocoObl yMEHbBIICHUS U bubmuoreka [IOK

YBCIIUYCHUSA JABJICHUSA

https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a1502
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
https://m.edsoo.ru/ff0a20a6

JaBnenue raza. 3aBUCUMOCTD JABJICHUS

bu6mmoreka [IOK

34 rasa oT 00béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMM, bu6mmoreka [IOK
JKUIKOCTSIMU U razaMu. 3akoullackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KHMAKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JICHCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubmmoreka [JOK
JKUIIKOCTH U rase. 3akoHllackanay https://m.edsoo.ru/ff0a2826
38  Coobmaromuecsicocyabl bubmorexa [TOK
https://m.edsoo.ru/ff0a2970
39 | TI'mpgpaBnmueckumnpecc bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 MaHoMeTpBI.
[TopIHEeBOMKMAKOCTHBIMHACOC
Atmocdepa 3emin. [TpuarHb
“ ;}eflqulﬁslifBOBaHHH BO3/IYIITHOW 000JI0YKU Buborexa [IOK
3aBHCUMOCTHATMOC(HEPHOTOIABICHUSOT hitps:/m.edsoo.ru/ff0a2b3a
BBICOTHIHATypOBHEMMOPSI
42 | BecBosnyxa. ATMochepHOeIaBICHHE Eggg@ﬁiﬁiiﬁﬁ/ ff0a2bSa
43 W3mepenue atMmoc(hepHOTo 1aBICHUSI. bubnuoreka [IOK
Omnpit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO TaBICHHUS bubmmoreka [JOK
OT BBICOTHI HaJl ypOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepouna. AtmocdeprHoe bubmuorexa [JOK
JaBJIeHHE HAa Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue '?a)laq o TeMe "ATMocdepHoe
JlaBJICHUE
47 JleiicTBUE )KUAKOCTH U Ta3a Ha bu6mmoreka [IOK

IIOTPY’KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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ApxumMenoBacuia

JlaboparopHnast pabota «Onpeaenenne

48 BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOIIEN bubmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
Ha TeJ0, TOTPYKEHHOE B KUIKOCTbHY
Jlaboparopnast paboTta 1mo Teme
«HccnenoBanye 3aBUCMMOCTH Beca Tella bu6mmoreka [JOK
49 N N
B BOJIE OT 00bEMaA MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YaCTH TEJIa»
Bbu6mmoreka [JOK
>0 | Tlnaparmeren https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHHUE JIOJKHU U OTIPEIETICHUE
e€ rpy3onoabéMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 CyJZIOB. Bo3}:[I;X0HnaBaHHe» «JlaBnenue bubmuorexa LIOK
L https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B)»
bu6mmoreka [IOK
>3 Mexanmeckaspabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 MoutHocTb. ETUHHUIIBIMOIIIHOCTH https://m.edsoo.ru/f0a3 82
Ypoxk-uccienopanue "Pacuér
55 | MOmHOCTH, pa3BUBAEMOM IIPU MOIBEME
no jnecryuie"
56 [IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha ppruare
Kontponbhas paboTa nmo teme
57 «/laBneHue TBEPABIX TE, KUIKOCTEN U
ra3oBy» / Bcepoccuiickas mpoBepoyHast
pabota
53 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnuoreka [IOK

Teme «JlaBiaeHue TBEPABIX TeE,

https://m.edsoo.ru/ff0adffe
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUIKOCTEH U Ta30B» / Beepoccuiickas
poBepoyHas paboTa

Prryaru B TexHuke, OBITY U IPUPO/IE.

bu6mmoreka [JOK
59 Ha6opafopHaﬂ pabora «lccnenoBanue 1 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBUI PAaBHOBECHS PhIYara
60 Pemenue 3amad mo Teme «Y CIOBHUS | bu6mmoreka [JOK
paBHOBECHSI pbIvara https://m.edsoo.ru/ff0a48a6
Koaddumnuent monesnoro aecTeus
6]  MexaHH3Ma. JlaboparopHast pabota 1 0.5
«3mepenue KII/] nHakinoHHOM )
TJIOCKOCTH
62 Pemenue 3agau mo reme "Pabora, 1 bu6muoreka [JOK
MomrHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas 1 bubmuoreka [IOK
Y TIOTEHITHATbHAS DHEPTHUS https://m.edsoo.ru/ff0a4252
64 3aKOHCOXPaHEHUSIMEXAHUYECKOUIHEPTH 1 bubmuorexa [JOK
u https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"JKCIEPUMEHTAILHOE OTPE/ICIICHUE
65 U3MEHEHUSI KUHETUYECKOU U 1 |
MOTEHLIUAJILHOW SHEPTUH MPU
CKaThIBAaHHUH TeJIa 110 HAKIIOHHOM
IIJIOCKOCTH"
66 Kontponbnas padota nmo teme «Paborta n 1
MOIIHOCTb. DHEPIHsI»
67 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubmuoreka [IOK
TeMme "MexaHn4ecKoe IBrkeHue" https://m.edsoo.ru/ff0adeeb
PesepBHrlIit ypok. Pabora ¢ TekcTamu 1o
68 " " 1
teme "Pabota. MomnHoCTh. DHEPTUs
OBIIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME



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
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Ne KoaunyecTBo4acoB
n  Temaypoka Bee Konrpoabhbie  TIpakTaueckie Hatau3zyd  DiekTpoHHblenudppoBbieodpazoBaT
eHU eJIbHbIEpecypcChl
/ ro padoThI padoThI
n
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubmuotexa [JOK
TEOPHH U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUSI
’ Macca u pa3mep aTOMOB U |
MOJIEKYII
Mogenu TBEpAOTO, )KUIKOTO U
3 ra3§06pa3HOI;I([) CO(’:TOSIII{[I/Iﬁ 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a540e
BeIleCTBa
OObsicHeHHE CBOMCTB
TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEIIIeCTBa Ha OCHOBE
MOJI0KEHU N MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannnueckue u 1 bubnuoreka [JOK
amopdHbleTena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KalWISIPHOCTD. 1 Bubmuotexa [JOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoepacuiupeHue u 1 bubnuoreka [JOK
ckarue https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
8 TeMIepaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JABM)KCHUS YaCTHII
9 BuyTpenHss sHeprus. 1 bubmmoreka [JOK
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CrrocoOBI H3MEHEHUS
BHYTPECHHEHN YHEPruu

https://m.edsoo.ru/ff0a5c60

10 Buneirennonepenaun Bubmorexa LOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHus
"IIpakTHYEeCKO€E UCIIOIb30BaHU
11 TelfJ?OBLIxecCBc())I‘/?CT(; BOGH_IZZT: u ) bubmmorexa [IOK
https://m.edsoo.ru/ff0a65c0
MaTepUaoB B IEIX
sHeprocoepekeHus"
12 KonnuecTBOTEIIOTHI. but6mmoreka [JOK
V 1enbHas TeII0EMKOCTh https://m.edsoo.ru/ff0a6976
BHEHHE TEIIOBOT
13 gz&achea. TZH?‘IOO%I\?CIS u bubmmorexa [IOK
https://m.edsoo.ru/ff0a7088
TEIIOBOE PAaBHOBECHE
JlaGopaTtopHnast pabota
14 "UccnenoBaHue IBIEHUS bubmnoreka [IOK
TEIJI000MEHa MPU CMEITUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U ropsiueit BobI"
PacueT xoauuecTBa TEIIOTHI,
15 HEOOXOIMMOTO /TSI HarpeBaHUs
TeNa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUU
JlaboparopHas padborta
16 "OHpIe)z[enIe)Hne I})/z[enbﬂoﬁ Bubmorexa LOK
" https://m.edsoo.ru/ff0a6bb0
TEMJIO0EMKOCTH BEIlIECTBA
17 DHeprus TornBa. Y IeabHast but6mmoreka [JOK
TEIIOTA CTOPAHHSI https://m.edsoo.ru/ff0a7b5a
IImaBnenue u oTB BaHU
18 Kpp?CTaszqeciH; I;i[;. e bubmmorexa [IOK
https://m.edsoo.ru/ff0a71d2
V nenbHasTEILIOTAILIABIICHUS
19 JlaGopaTtopHnast pabota bubnuoreka [JOK

"Onpenenenue yaeabHou

https://m.edsoo.ru/ff0a72fe
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TEIJIOTHI IUIAaBJIEHU JIpaa"

20

[Tapoo6pa3zoBanue u
KoHeHcauus. Mcnapenue

but6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. y,[[eJ'IBHaSI TCIJIOTAa
napooOpa3oBaHus U
KOHJIEHCAllUU. 3aBUCUMOCTh
TEMIEPATypPbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHUS

bubmnoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3ayXa.
JlaGopaTtopHnas pabota
"OnpeneneHre OTHOCUTENbHOU
BJIAKHOCTH BO311yxa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha
OnpeJieJIeHUuE BIAKHOCTH
BO3/IyXa

24

[TpuHIMTIBI PaOOTHI TETIIIOBBIX
nsurareneid. [lapoas TypOuHa.
JIBATaTEIbBHYTPEHHETOCTOpaH
usi

25

KIIJI TenmoBoro aBurares.
TGHJIOBBIG JABUTATCIIN U 3alllUTA
OKpY)KarOIIEH Cpesibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U
[pEBpALIECHUs JHEPTUH B
TEIUIOBBIX Ipolieccax

27

[ToaroroBka K KOHTPOJIBLHOM
pabote no Teme "TemnoBsie
SIBJICHH .
I/ISMGHGHI/ICaneI‘aTHBIXCOCTOHH
niiBeniecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTtponbHast pabota mo Teme
"TeruIoBbIE SIBICHUS.

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

37



https://m.edsoo.ru/ff0a740c
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M3MeHeHnearperaTHbIX COCTOSTH
uiiBemnecTna"

Dnektpuzanus tea. JABa poaa

29 JNEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "OnexTpuzanus TeJl UHAYKIHEN
Y TIPY CONTPUKOCHOBEHUM"
31 BzaumopeiicTBue 3apsoKeHHBIX but6mmoreka [JOK
tei. 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
HanpsixeHHOCTB
32 anexlipnqecmro OJIA. bubmorexa LHOK
https://m.edsoo.ru/ff0a8a0a
[TpuHIMIICYTIEPIIO3ULTUUAIIEKTD
WYECKUXTTOIEH
Hocutenu snextpruyueckux
33 3apsI0B. DJIEMEHTAPHBIN
3apsia. CTpoeHuearoma
[IpOBOHUKY U TUATEKTPUKH.
34 3£<0H ?JOXpaHeIfI/ISI P bubmorexa LOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUUYECKOTO 3apsiia
Pewmenne 3anau Ha npuMeHeHNE
35 CBOICTB 3neII[<Tpnqec£nx bubmorexa [IOK
https://m.edsoo.ru/ff0a90cc
3aps0B
DJIEKTPUUYECKUH TOK, YCIOBUS
36 €ro CyIECTBOBaHHS. bubnmoreka [JOK
M cTOYHUKHAIEKTPUIECKOTOTOK https://m.edsoo.ru/ff0a95a4
a
37 JIeCTBUARIEKTPUYECKOTOTOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
38 " JlericTBUE IEKTPUIECKOTO

IOJIs1 Ha MPOBOJHUKHU U
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TADTIEKTPUKH"

39

DJIEKTPUUYECKU TOK B
METalJIax, XUAKOCTAX U ra3ax

but6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DnekTpuyuecKast Lelb U e€
COCTaBHbIC YaCTH

41

Cwuuta Toka. JlabopaTtopHas
pabota "U3mepenue u
peryJIMpoBaHue CUJIBI TOKA"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUUYECKOE HANIPSIKEHHE.
BoasT™merp. JlaboparopHas
pabora "M3mepenue u
peryiaupoBaHue HanpskeHus"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a%¢14

43

ConpoTtuBieHre IPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTB 3JIEKTPUYECKOTIO
COTPOTHUBIICHUS TPOBOJAHUKA OT
€ro JUTMHBI, TUTOIIA M
MOTIEPEYHOT0 CEUEHUS U
Marepuana"

but6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CUJIBI TOKA OT
HanpspkeHusd. 3akodH OMma Jist
ydacTka [enu

but6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopnas paboTa
"NccneqoBaHue 3aBUCUMOCTH
CHUJIBI TOKA, UIYILETO Yepe3
pe3ucTop, OT CONPOTUBIICHUS
pe3ucropa 1 HalpsHDKEHAS Ha
pesucrope”

bubmnoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTenbHOE U
napajuieIbHOE COSIUHEHUS
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IIPOBOAHUKOB

JlaGopaTtopHnas pabota
"ITpoBepka nmpaBuiIa CI0KEHHUS

48 HanpsHKeHUU NMpu bubmorexa [IOK
https://m.edsoo.ru/ff0aaas8
MOCIIEI0BATEIHHOM
COEMHEHUU JBYX pE3UCTOPOB"
JlaGopaTtopHnas pabota
"ITpoBepka npaBuiIa AJIsl CHIIbI Bbubmuotexa [JOK
49
TOKa NP apaJlIeTbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB"
Penienn 4 Ha MPUMEHEHU
50 3ael<of{a (;hiiﬂ;nﬂ ;asJI;Hq;oreo ) bubmorexa LHOK
https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
Pabota u MonHOCTh
51 3J?e61?T§quc(I)<LcL>Ir00§oxa. bubmmorexa [TOK
https://m.edsoo.ru/ff0ab124
3akon/lxoyns-Jlenna
JlaGopaTtopHnas pabota
59 "Onpenenenue padoOThl U Bbubmuotexa [JOK
MOIIIHOCTH AJIEKTPHUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUYECKHE 1IETTH U
53 MOTPEOUTEITN DIIEKTPHIESCKOU bubnuoreka [JOK
SHEpPIruH B OBITY. https://m.edsoo.ru/ff0ab660
KopoTkoe3zambikanne
54 HOCTO?IHHBIeUMaFHI/ITbI,
UXB3aUMOJICHCTBHE
K-HCCIIeIOBaHU
55 3]I/II):«?yqe1({:1(/:1eer);[c(:ngﬁ HeOCTOﬂHHBIX bubmmorexa [TOK
" https://m.edsoo.ru/ff0ac3d0
MarHUTOB
MarunurtHoe noje. MarautHoe BuGmmorexa IJOK
56 noJie 3eMJIM U €r0 3HaYEHue

IUIS JKU3HU Ha 3eMile

https://m.edsoo.ru/ff0acOba
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57

[ToaroroBka K KOHTPOJIBLHOM
paboTte mo Teme
"DneKTpruUecKue 3apsabl.
3apspKeHHbIE Tela U UX
B3aUMOJICUCTBHSI.
IToCTOSHHBINAIEKTPUYECKUITO

n

K

but6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KoHnTtponbHast pabota mo Teme
"DnexkTpuueckue 3apsabl.
3apsKEHHbIE Tela U UX
B3aWMO/ICHCTBUSI.
[TOCTOAHHBINAIEKTPUUECKUHUTO
K"/
BcepoccuiickasnpoBepouHaspa
6ota

bubmnoreka [IOK
https://m.edsoo.ru/ff0abeal

59

PesepBHblit ypok. Pabora c
TEKCTaMH 10 TeMe
"TToCcTOSTHHBIN NEKTPUUYECKUI
Tok" / Beepoccuiickas
npoBepouHas paboTa

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

60

OmneiT Opcrena. MaruutHoe
I10JI€ DJIEKTPUYECKOrO TOKa
MarauTHO€E 1oJIe KaTyIIKH C
TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHne PIEKTPOMArHuTOB
B TexHuke. JlabopaTopHas
pabora "U3ydyenne neicTBus
MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOoABUraTeb
IMOCTOSTHHOT'O TOKA.
Hcnonbp3oBanue
AIIEKTpOABUTATENEH B

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
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TEXHUUYECKHUX YCTPOMCTBAX U Ha
TPaHCHIOPTE.
JlaGopaTtopnasipaboTa
"KoHcTpynpoBaHue u
U3Yy4eHHEepaOOThIANIEKTPOABUTaA
Tens"

63

Onpitel ®apanes. 3akoH
JIEKTPOMArHUTHON MHYKIIHUH.
[IpaBunoJlenuna

64

Onexrporeneparop. CriocoObt
MOJTYYEHHUS IIEKTPUUECKON
SHEPruu. DJIEKTPOCTAHLIUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEepruu

65

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTpUUECKHEe U MarHUTHbBIE
SBJICHUS"

66

KoHnTponbHast paboTta 1mo Teme
"DNeKTpUUYECKUE U MAarHUTHBIE
siBJIeHUS "

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

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TermIoBrie
ABJIEHUS"

bubmnoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHrle
SABJIEHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5
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9 KJIACC

No KoanuyecTBOouacon
Temaypoxka JaranzyuyeHust  DJIEKTPC
n/n Bcero  KonrtpouabHbiepaborsl | IIpakTnueckunepadoTsl
1 MexannueckoeBHIKEHUE. 1
MarepuanbHasTO4Ka
) Cucrema orcuera. OTHOCUTEIIBHOCTD 1 EuGImoT
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOETIPSIMOTMHENHOEIBUKEHNE 1 bubmuot
4 HepaBHOMepHOE NPAMOIMHEWHOE ABUKEHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsaMoMHEHOEPaBHOYCKOPEHHOEIBUKEHHE. 1 EuGImoT
YckopeHue
CkopocTh MPSAMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JABWXeHUs. [ padux 1
CKOPOCTHU
JlaboparopHnas pabota "OnpeneneHnue
7 YCKOpPEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1 bubmuot
IBWKEHHUHU 110 HAKJIOHHOM MI0CKOCTH"
8 CBobOonHoe mangeHue ten. OneiTel [anmnes 1
PaBHOMepHOE ABHKEHUE IO OKPYKHOCTH.
9 [Tepuon u yactora oOpamieHus. JInneiHas u 1 bubmmor
YTJI0BasICKOPOCTH
10 L{eHTpOCTPEMUTENEHOEYCKOPEHHE 1
11 [TepBeriit 3akoH HeroToHa. Bextop cuiib 1 bubanor
12 Bropoi 3aKOH Herotona. 1 BuGanor
PaBHOelicTBYIOIIAsA cria
13 Tpertuit 3akon HeroTona. Cyreprno3uiiusi Cui 1 bubmmor
14 Pemienue 3a1au Ha IpUMEHEHUE 3aKOHOB 1 EuGImoT
HproTona
15 Cunaynpyroctu. 3akonl yka 1 bubmmor
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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16

Pemenue 3agau no teme «Cuiia ynpyroctu

JlaGopaTtopHast pabota «OrnpeneneHue

17 bubmuot
YKECTKOCTHU MPYKUHBI»

18 Cunatpenus bubmmor

19 Pemenue 3agau no reme «Cuiia TpeHUs» bubmmor
JlaGopatopHas pabota "OnpezneneHue

20 " bubmmor
Kod(puImeHTa TpeHHs CKOJIbKCHUS
Pemenue 3anau no reme "3akonsl HeroToHA.

21 " bubmmor
Cuna ynpyroctu. Cuiiatpenust
Cuita TSKeCTH M 3aKOH BCEMUPHOTO

22 P bubmuot
TATOTEHHUS. Y CKOPEHUECBOOOTHOT O ICHUS
Ypok-koHpepenmus "JIBukeHne T BOKPYT

23 rpaBuTanioHHOTO 1ieHTpa (ComHeyHas
cucrema). ['anaktuxu"
Pemenue 3amgau no teme "Cuiia Ts>KeCcTd U

24 " bubmmor
3aKOH BCEMUPHOT'O TATOTEHUS
[lepBas kocMHUecKasi CKOPOCTb.

25 p p bubmuor
HesecomocTs 1 neperpysku
PaBHOBecHe MarepralIbHOW TOUKHU.
AbcomoTHO TBEpAOE Teno. PaBHOBecue

26 . P . bubmuor
TBEPAOTO TeJa C 3aKPEINIEHHON OChIO
BpauieHusi. MomenTcwisl. LieHTpTskecTH
PaBHOBecHe MarepraJIbHOW TOUKHU.

27 AbcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TeJla C 3aKPEINIEHHON OChIO
BpaieHusi. MomeHntcwibl. LleHTpTshkecTn
Pemenue 3agad nmo reme "MOMEHT CUJIBI.

28 " Bbubanor
LenTtprsixectu
[ToaroroBka Kk KOHTPOJIKHOU paboTE MO TEME

29 "MexaHn4yecKoe IBUKEHUE. bubanor

B3aumoneticrsueren"
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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https://m.edsoo.ru/ff0afb8e
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KoHnTtponbHas pabota 1mo Teme

30 "MexaHn4yecKoe IBUKEHUE. Bubnuor
B3aumonetlicteueren"
Nmnynbce Tena. UMmynbse cuibl. 3aK0H

31 COXPAHEHUS UMITYJIbCA. YIIPYTroe U bubmmor
HEYIPYTrOeB3auMOICHCTBHIE
Pemenne 3amad no teMe "3aKkoH cOXpaHEHHUS

32 " g p bubmuor
UMITyJIbCa

33 VYpok-koHpepenuus "PeakTuBHOE IBIKEHUE
B PUPOJIE U TEXHUKE"

34 MexaHnnueckasipadoTa ¥ MOITHOCTh Bbubanor
Pabora criibl TSKeCTH, CUIIBI OCTH U

35 i yipyr Bubnuor
CHJIBI TPEHUS
JlaGopaTtopHas pabota «OrnpeneneHue

36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBIDKCHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH

37 Cas3b dHepruu u paboTsl. [loTeHnnanpHast
SHEPTHs
Kunernueckas sHeprusa. Teopema o

38 . p p Bubnuor
KMHETUYECKOU YHEPTUU

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JIaGopartopHas padbora «3yueHue 3aKoHa

40 paTop P ya Bubnuor
COXPAHEHHUS SHEPTUN
KonebarensHoe IBIKEHNE U €TO

41 & Bubnuor
XapaKTEePUCTUKH
3aryxarolue koneoanus. BolnyKaeHHbIe

42 yX yxA Bubnuor
Kosebaumst. Pe3onanc

43 MareMaTH4ecKuil U IPYKUHHBIMMAsTHUKU
VYpok-uccienoBanue «3aBUCUMOCTE IIEPUOAA

44 P A pHOI Bubnuor

KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MacChI
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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
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https://m.edsoo.ru/ff0b12fe
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https://m.edsoo.ru/ff0b197a

rpy3a»

[IpeBparienre sHEPruu IpU MEXAaHUUECKUX

45
KoJIe0aHUsIX
JlaboparopHas pabota «Onpenenenue

46 YacTOTHI U TIEPHOJIa KOJeOaHUH TIPYKUHHOTO bubmuot
MasiTHUKa»
Jlaboparopnas pabota «I[IpoBepka

47 HE3aBUCHUMOCTH TIEpHo/ia KojeOaHuii rpysa, bubmuot
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoaHbl. CBOMCTBA

48 MeXaHH4eCKHUX BOJIH. [IpogosibHbIE 1 Bbubanor
MIOTIEPEYHBICBOITHBI

49 VYpoxk-koHpepenus "MexaHHYeCKHUEe BOJTHBI
B TBEpAOM Tene. CelicMUYeCKUEBOIHBI"

50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa

51 Ypok-uccnenoranue "Habmonenue .
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI

59 ['poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUIPE30HAHC

53 Ypok-koHpepeHuus "YapTpa3ByK u EuGImoT
nH(]ppa3ByK B IPUPOJIE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIKHOU paboTE MO TEME

54 "3aKOHBI COXpaHEHHS. bubmuot
MexaHnueckueKkoaeOanus U BOJIHBI"
KonTponpHas padora o Teme "3aKoHbI

55 coxpaHeHus. MexaHWn4eCKHEeKOIeOaHus 1
BOJIHBI"

56 DNeKTPOMarHUTHOEMOJIE. BuGanor
ONEeKTPOMarHUTHHIEBOJIHBI

57 CBOHCTBadIEKTPOMArHUTHBIXBOJTH

58 Ypoxk-koupepennus "[kana bubmuot
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3JIeKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
AJIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBsI3H"

59

VYpok-uccnenosanue "M3yueHue cBONCTB
9JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOupHOTO Tenedona"

Bbubanor

60

Pemenue 3amaq Ha OMPCACIICHUC YaCTOThI U
JJIINHBI SHGKTpOMaFHHTHOﬁ BOJIHbI

61

DneKTpOMarHuTHasl MPUPOIa CBETA.
Ckopoctb cBeTa. BoimHoBBIECBOMICTBacBETA

bubauor

62

Hcrounuku ceera. [Ipsmonuneiinoe
pacnpoctpanenue ceera. 3arMeHussCoHIa U
JlyHbl

Bbubanor

63

3aKkOH OTpakeHHs cBeTa. 3epkana. Pemenue
3a/1a4 Ha MPUMEHEHNE 3aKOHA OTPAKEHUS
cBeTa

bubauor

64

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa

Bbubanor

65

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHue OJHOTO BHYTPEHHETO
OTPAXKCHUS B OIITUYCCKUX CBETOBOJAX

Bbubanor

66

JlaGoparopHas pabota "HccnenoBanue
3aBUCHMOCTH yTJIa TIPEIOMIICHHS CBETOBOTO
Jqy4a OT yIJla aJeHHsl Ha TpaHule "BO3ayX-
cTekno""

67

Ypoxk-koHpepenuus "Hcnonp3oBanne
IIOJIHOT'O BHYTpeHHeFO OTpa)KCHI/ISII
CBETOBO/IBI, OITHKOBOJIOKOHHAS CB3h"

68

JInnzel. OnTnyecKasCUuIaJInH3bI

bubauor

69

[TocTpoeHnen3o0paxeHui B TMH3aX

bubauor

70

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO PaCCTOSHHS M ONITHYCCKON CHIIBI
coOuparorie THH3bI"

Bbubanor
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VYpoxk-koHpepennus "OnTuyeckue JTNH30BbIC

71 " bubanor
npubopHI
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmmor
73 VYpoxk-koudepenuus "ledexrsl 3penus. Kak
COXpaHUTh 3peHue"
Paznosxxenue 6enoro ceeta B cieKTp. OTBITHI
74 Hotorona. CioxxeHue CrieKTpaabHbIX IBETOB. bubmmor
Hucnepcusiceeta
JlaGopaTtopHnast pabota "OTBITHI 11O
75 Pa3IOKEHUIO OENIOTO CBETA B CIIEKTP H EuGImoT
l
BOCTIPUSATHIO LIBETA IPEIMETOB MPH UX
HaOJII0IeHUH Yepe3 1[BETOBbIe (GUIbTPHI"
VYpok-npakTukym "BoHOBBIE CBOWCTBA
76 CBeTa: AHcIepcusi, MHTepdepeHuns u
nudpakmys”
OmneiTel Pe3epdopra u rmianeTapHast MOJEb
77 pgopa P a bubmuot
aToma
78 ITocrynartel bopa. Mozaens aroma bopa
79 Hcnyckanue v morioueHue cBeTa aTOMOM. EuGImor
v l
KBautbl. JInHeUaThieCIEKTPHI
VYpok-npaktukym "HabnroneHre ciekTpoB
80 p p " M A ™ Bubnmor
UCITyCKaHUS
81 PamnoakTUBHOCTE U €EBUIILI Bbubanor
Crpoenue atomHoro sapa. Hyknonnas
82 P Apa. HYK bubmuot
MOJIEIIb
aJIMO0AaKTUBHBIENIpeBpalieHus. M3oTtomnbl UOINOT:
83 P 14 bu6
Pemenue 3agau o teme: "PaanoakTuBHbIE
84 A " A bubmmor
IpEeBpaICHUS
85 Ilepuoanonypacnana
Ypok-koH(pepeHuus "PagnoakTrBHbIE
86 P (epern A bubmuor

U3JIy4eHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE"
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87

SlnepHble peakiiuu. 3aKOHbI COXPAHEHUS
3apsI0BOI0 U MAaCCOBOI'O YHCET

Bbubanor

88

DHeprusi CBI31 aTOMHBIX sifiep. CBsi3b Macchl
W DHEPTUHU

bubauor

89

Pemenue 3agau no reme "Snepueie peakuun'

90

Peakuiuu cunTe3a U neneHus sep.
Wcrounuku sneprun ConHua u 3BE371

bubauor

91

VYpok-koHpeperuus "SAnepHas sHepreTHKa.
JlelicTBUA palMOaKTUBHBIX U3Ty4YECHHUI Ha
JKUBbIE OpraHU3MbI"

92

[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe
"DJIeKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHBIEBOJIHBI.
KBanToBbiesiBieHus"

bubauor

93

KonTtponbHas pabota o teme
"NEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIEBOJTHBI.
KBanroBwiesiBrieHus"

94

IToBTOpenue, 06001IecHKE. JITabopaTopHEIE
b
paboTsl 1o Kypcy "B3aummoneiicteue Ten"

Bbubanor

95

[ToBTropenue, 06o0eHne. Perenne
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe
"TemnoBsbie mporecch”

Bbubanor

96

[ToBTOopenue, 06o0eHne. Permenne
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBeix aBurarencii'”

Bbubanor

97

[ToBTOpenue, 0600meHNe. Permenue
PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 11O TCME
"KII/] snexTpoycTtaHOBOK"

bubauor

98

[ToBTOpenwue, 0600meHne. JlaboparopHbie
paboTsl 1o Kypcy "CBeroBbie siBIeHUs"

Bbubanor

99

[ToBTOpenue, o600menue. Pabota ¢ Tekctamu

bubauor
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1o TeMe "3aKOHbI COXpaHEHHUS B MEXaHUKE"

100 HOBTOpe‘I‘{I/Ie, o0o01IeHHe. Pa6‘?Ta C TEKCTaMH 1 Eubimior
no TeMe "KonebaHus v BOJHBI

101 HOBTOpe‘}‘II/Ie, o0o01eHme. Pa"60Ta C TEeKCTaMH 1 Eubimior
o TeMe "CBeTOBbIC SIBJICHUS

102 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1
no Teme "KBaHToBas u sinepHas puzmka"

OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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INPOBEPAEMBIE HPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIbBHOH ITPOI'PAMMbBI OCHOBHOI'O OBIIET'O OBPA30OBAHUA

7 KJIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbI
OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATbU3YUCHHBICTIOHATUA

1.2

pa3nuyYaTh SBICHUS IO OMHCAHUI0 MX XapaKTEPHBIX
CBOWMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHX
TaHHOe (PU3HUECKOE SIBIICHUE

1.3

pacrmo3HaBaTh IMPOSIBICHUE W3YUYEHHBIX (U3HUECKUX
SBIICHUI B OKpYXalolleM MHpe, B TOM 4YHCIE
dusznueckue SBIEHUS B TPUPOJE, NPH ITOM
NEPEeBOJIUTh TPAKTHYECKYI0 3aqady B Y4eOHYIO,
BBIICTISITh  CYHICCTBEHHBIE CBOMCTBA  (MPU3HAKH)
(bU3UYECKUX SBICHUN

1.4

OTMCHIBATh M3YYEHHBIE CBOICTBA Tel U (pusmueckue
ABJICHUS, MCIONB3Ysl (DU3MUYECKHE BEJIWYMHBI, NPU
ONHCAaHUM TPABUIBHO TPAKTOBaTh  (PU3HUECKUI
CMBICJI UCTOJIb3YEMBIX BEIMYMH, UX O0O03HAYEHUS U
€IMHUIBI PU3NUECKUX BEITMUNH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMUYUHY C
JIPYTUMH BEIUYMHAMH, CTPOUTDH IpapuKu U3ydEHHBIX
3aBUCUMOCTEN (PU3MYECKUX BEINYUH

1.5

XapaKTepu3oBaTh  CBOMicTBa  Ten,  (uU3HUECKUe
SIBIICHUS Y TIPOIIECCHI, HCTIONB3Yys U3yYEHHBIC 3aKOHBI,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
Y 3aIlUCBIBATh €r0 MATEMAaTHUECKOE BBIPAKCHUE

1.6

OOBSICHATh  (PU3MUECKUE SBJIEHUS, MPOIECCHl U
CBOMCTBA T€J, B TOM YHUCJIE U B KOHTEKCTE CUTYaIHil
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTD
o0BsicHeHHuEe n3 | — 2 TOTUYECKUX MIAroB ¢ OMOPON Ha
1 — 2 u3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHHM,
bu3HYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3agaud B | — 2 jeilcTBus,
UCIIONB3YSl 3aKOHBI M (OPMYIBI, CBSA3BIBAIOIINE
¢u3nUeckre BETUUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS
3aJjauM 3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJACTaBIAThH
¢u3nueckue BeNIWYMHBI B (OPMYIBI U MPOBOIUTH
pacuérsl, HaXOJUTh CIPaBOYHbIE JaHHBIE,
HEOOXOIUMBIE JUIS pEUIeHHs 3a7ad, OLIEHUBATh
pEATMCTUYHOCTh MOJTYy4YEeHHOMN busngeckou
BEJIMYHHBI

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOpble MOXXHO PEUIUThH
npu TOMOIM (U3HUYECKUX METOJIOB, B OINHCAHUU
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UCCJIEJIOBAHMUS BBIJIETISTH MpoBepsieMoe
MIPEAIION0KEHUE (rumotesy), pas3nuyaTh u
UHTEPIPETUPOBATH MOJTyYEHHBIH pe3yInbTar,
HAXOJUTh OIMIMOKHU B XOJE OIBITA, JIEIaTh BBIBOBI 110
€ro pe3yjibTaTam

1.9

MPOBOJIUTH ONBITHI IO HAOIIOJIEHUI0 (U3HUESCKUX
SABICHUA  WIM  (U3UYECKUX  CBOMCTB  Tei:
bopMyIUpOBaTh  MPOBEPSIEMBbIE  ITPEANOJIOKECHHUSI,
cobuparb YCTaHOBKY u3 MPEAJIOKEHHOTO
o0opynoBaHUs,  3alUChIBAaTH  XOJl  ONBITA W
(bopMyITHUPOBATH BHIBOIBI

1.10

BBITIOJIHATL NPSAMBIC U3MCPCHUA C HCIIOJIB30BAHHUEM
AQHAJIOTOBBIX W IHUQPOBBIX NPUOOPOB, 3aAMHUCHIBATH
MOKa3aHuss  OpubopoB ¢  y4€ToM  3aJaHHOU
aOCOJIFOTHOU MTOTPEUTHOCTH H3MEPEHUI

IPOBOAMTH  HCCJIENOBAaHUE 3aBUCUMOCTH  OJHOM
buznyeckoit BEJIUYNHBI oT Ipyrou c
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHH, yUacTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMs, COOHMpaTh
YCTAaHOBKY U  BBIIOJHATH HW3MEPEHHs, Cleays
MPEJIOKEHHOMY TUIaHy, (DUKCUPOBATH PE3yabTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJIE TPENJIOKEHHBIX TaOMUIl U TpaduKOB, IENaTh
BBIBO/IBI [10 PE3YJIbTaTaM UCCIETOBAHUS

1.12

MPOBOJNTH KOCBEHHBIE H3MEPEHUs (PU3MUEeCKHX
BEJIMYMH, CIEIys MPEAJIOKEHHOM HHCTPYKIUU: MPHU
BBITTIOJTHEHU U U3MEpPEHUI cobuparp
SKCIEPUMEHTAIbHYI0O  yYCTAaHOBKY W  BBIYUCIATH
3HAUYEHHE NCKOMOM BEJIMYUHBI

1.13

coONrofaTh TpaBUiia TEXHUKH O€30MAaCHOCTH MpHU
pabote ¢ 1abopaTOpHBIM 000PYyIOBAaHUEM

1.14

YKa3bIBaTh TMPHUHIUIBI  JIEHCTBUS TPUOOPOB H
TEXHUYECKHUX YCTPOWCTB, XapaKTepu30BaTh
MPHUHIMITB  JICUCTBUS HW3YYCHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOWUCTB C TOMOIIBIO MX OMHUCAHWSI,
UCIIONIb3YSl 3HAHWSA O CBOWCTBaX  (DU3MYECKHX
SBIIEHUH M HEoOXoAuMmble (QHU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOANTH TNPUMEPHl (HAXOIUTh WHGOPMAIUIO O
npuMepax) MPAKTHYECKOTO UCTIOJIb30BaHUS
(GU3UYECKUX 3HAHWK B TOBCEIHEBHOW >KHU3HHU IS
oOecrieyeHnss 0€30HaCHOCTH TPU  OOpameHHH C
npubopaMd W TEXHUYECKUMH  yCTPOWCTBaMH,
COXpaHEHHsSI 370POBbSI W  COONIOJEHUS  HOPM
9KOJIOTMYECKOr0 IOBE/ICHUs B OKPYKaIoIlel cpeie

1.16

OCYIIECTBIISATh OTOOp HMCTOYHWUKOB HWH(MOpPMAIUU B
cetu MHTEpHET B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM ~ 3aIIPOCOM, HAa OCHOBE MMEIOIIMUXCS
3HAHUU U NYTEM CPAaBHEHUS Pa3JIUYHBIX UCTOYHHUKOB
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BBIICJIATE ~ MHQOpPMALMIO,  KOTOpas  sIBIIETCS
IPOTHBOPEYMBON HIJIM MOXKET ObITh HEJOCTOBEPHOM

1.17

UCTIOJIb30BaTh TPHU BBINOJHEHUU Y4YeOHBIX 3aJaHUM
HAYYHOIIOMYJSIPHYIO  JIUTEpaTypy  (QpHU3MUYECKOro
CoJiepKaHusl, CIIPAaBOYHbIE MaTepHalIbl, PECYPChl CETH
WuTtepHer, BiuageTh npuéMaMu KOHCIICKTHPOBAHHS
TEKCTa, NpeoOpazoBaHMss HHPOPMALUU U3 OJHON
3HAKOBOU CUCTEMBI B IPYTYIO

1.18

co3laBaTb COOCTBEHHBIE KpaTKHWE IHCbMEHHbIE U
YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
nHpopmanuu (QU3NYECKOTO COACp)KAaHUS, B TOM
yuciae NyOJMYHO JeNlaTh KpaTKhe COOOIIeHUs O
pe3ynbTarax MPOEKTOB MU Yy4eOHBIX HCCIIeIOBaHUM,
Opd 3TOM TPAMOTHO HCIIOJB30BaTh HU3yYEHHBIH
MOHSATUHHBIN anmapar Kypca GU3HKH, COMPOBOXKIAThH
BBICTYIUICHHE [IPE3CHTALIUEN

1.19

HpI/I BBITIOJTHCHUHN y‘IGGHBIX HpOeKTOB 148
WCCJICIOBAHMI pacTpenessaTh 00s3aHHOCTH B TPYMIE
B COOTBETCTBUU C IIOCTAaBJICHHBIMHA 3aJadyaMu,
CIIEAUTh 3a BBIIOJHCHHWEM IIJJaHA  JICHCTBUH,
AJICKBATHO OLICHUBAThHb COGCTBQHHBIﬁ BKJIaJ B
IeTEeIbHOCTD TPYIIIIBI, BBICTPauBaTh
KOMMYHI/IKaTI/IBHOG BSaHMOIIefICTBI/Ie, yLII/ITBIBaSI
MHEHHE OKPYKAFOIINX

8 KJIACC

KoanpoBepsiemoropesyibtaTta

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbI
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCITIOJIB30BaTbIIOHATUS

1.2

pa3nuyvaTh SBJICHUS IO OMHMCAHUI0 MX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JTaHHOE (U3UYECKOE SBICHHUE

1.3

pacro3HaBaTh MPOSBICHUE WM3YYCHHBIX (DU3HUECKUX
SBIICHUH B OKPYXKAIOIIEM MHPE, B TOM 4YHCIIe
¢u3udeckne SBICHUS B TPHPOJE, TPH ITOM
NEPEeBOUTh MPAKTUUYECKYIO 3a7ady B Yy4eOHYIO,
BBIZICNIATh CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH)
(bU3HYECKUX SIBICHUN

1.4

ONKCHIBATh M3yYCHHBIE CBOWCTBA Tel U (hU3HUECKUE
SIBIICHUS, WCIONB3ysd (U3UUECKHUE BEIMYUHBI, TPU
ONMCAHWM MPAaBWIBHO TPAKTOBaTh (U3NYECKUUN
CMBICTT HCTIOJB3YEMBIX BEJIMYUH, OOO3HAUEHUS U
€AMHULIBI PU3NYECKUX BETUUYHH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYI0 BEIUYHHY C
JPYTMMHU BEJIMYUHAMU, CTPOUTH IpadUKH U3Y4YEeHHBIX
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3aBHCUMOCTEN (PU3NUEeCKNX BETUUNH

1.5

XapaKTepu3oBaTh  CBOIicTBa  Ten,  (uU3HUECKUe
SIBIICHUS ¥ TIPOIIECCHI, HCTIONB3Yys U3yYEHHBIE 3aKOHBI,
IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIIUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKCHUE

1.6

O0BSICHATH (PU3UYECKUE MPOLECCHl U CBOWCTBA TEll, B
TOM YHCIE€ U B KOHTEKCTE CHUTYyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhISBIATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsCHeHHE n3 1 — 2
JOTUYECKUX IMaroB ¢ mnomoupw 1 — 2
M3Yy4EHHBIXCBOUCTBAU3NICCKUXIBIICHUH,
(U3HYECKUX3aKOHAMIN3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3agaud B 2 — 3 jeiicTBus,
UCIIONB3YSl 3aKOHBI M (OPMYIBI, CBSA3BIBAIOIINE
duznyecKre BEIMYUHBI: HA OCHOBE aHAIN3a yCIOBHS
3aJjaud 3alMChbIBaTh KPAaTKOE YCIOBUE, BBISABIATH
HEJOCTaTOK JAHHBIX JJIs PEHICHUS 3a]a4i, BIOMPATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE JIJIsl €€ PEeIICHHUS,
NPOBOAWTHL pPAcu€Thl U CPAaBHUBATH IMOITYYCHHOE
3HaueHue (U3NUECKON BEIUYUHBI C H3BECTHBIMU
JTaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYXHO PEIIUTh
npu  MOMOIM (U3HYECKUX METOAOB, HCIHOIB3Ys
OTMCAaHWE WCCIICIOBAHUSA, BBIICIATH IPOBEPSIEMOE
MPEANOI0KEHHE, OLIEHUBATh MPABMIBHOCTD MOPSJIKA
MIPOBEICHUS UCCIICIOBAHUS, JIETIaTh BBIBOIBI

1.9

MPOBOJIUTH OMNBITHI IO HAOMIOIECHUI0 (U3HUESCKUX
SABICHUA WM (U3UYECKUX  CBOMCTB  Tei:
bopMyIUpOBaTh  MPOBEPSIEMBIE  ITPEANOJIOKECHHUS,
cobuparb YCTaHOBKY nu3 MPEAJIOKEHHOTO
0o00OpyIOBaHUs,  ONWUCHIBAaTH  XOJ  OMbITAa |
(bopMyITHUPOBATH BHIBOIBI

1.10

BBITIOJIHATL NPSAMBIC U3MCPCHUA C HCIIOJIB30BAHHUEM
AQHAJIOTOBBIX MPUOOPOB M JTATYUKOB (U3HUECKHUX
BEIIMYUH, CPAaBHMBATb pE3yJbTaTbl M3MEPEHUH C
y4E€TOM 32/TaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCIICIOBAHWE 3aBUCUMOCTH  OIHOM
buznyeckoit BEJIUYNHBI oT Ipyrou c
WCIIOJIb30BAaHUEM TPSMBIX M3MEPEHUH: TIIIaHUPOBATH
UCCIIEIOBaHNE, COOMPATh YCTAHOBKY W BBITIONHATH
U3MEPEHHs, Clenys  TNPEeAIOKEHHOMY  IUIaHy,
buKcUpoBaTh Pe3yabTaThl OMYUYEHHOW 3aBUCHMOCTH
B BHAEC Tabmuil W TpaduKOB, JAENaTh BBIBOIBI IIO
pe3yNbTaTaM UCCIIeOBAHUS

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (UINIECKUX
BEJIMYMH: IUIAHUPOBAThb  HU3MEpEHus, coOuparhb
AKCIEPUMEHTAIBHYIO YCTaHOBKY, crenys
MPENIOKEHHON WHCTPYKLIUH, U BBIYUCIIATH 3HAUCHUE
BEJIMYUHBI
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1.13

coOmo1aTh TpaBWiIa TEXHUKH O€30MacHOCTH TIPH
pabote ¢ 1TabopaTopHBIM 000PYIOBAHUEM

1.14

XapaKkTepU30BaTh INPUHLMIBI JEHCTBUS W3Y4YECHHBIX
MpUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPON HA MX
OIIuCaHus, HCIIOJIb3YA 3HaAHUA (6] CBOICTBax
(bU3UYECKUX SBJICHHH W HEOOXOauMble (pu3nueckue
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W
M3MEpPUTEIIbHbBIC pUOOPHI 10 cxemMam u
CXEMAaTHYHBIM  PUCYHKaM, COCTaBISATh  CXEMBbI
SJIEKTPUYECKUX IENel C MOCJIeI0BATeIbHBIM U
MapajuleIbHBIM COCAUHEHUEM DJIEMEHTOB, pa3jinyas
YCJIOBHBIE 00O3HAYEHUS DJEMEHTOB JJICKTPUUCCKUX
neneum

1.16

IOPUBOAUTH TpPUMEpPHl (HAXOOUTHh HH(OpMAIUIO O
npuMepax) MPAKTHYECKOTO UCIIOJIb30BaHUs
Gu3HYeCKUX 3HAHUN B TIOBCEIHEBHON >KM3HH IS
obecrieueHuss 0€30MACHOCTH TP OOpAIICHUH C
npubopaMd ¥ TEXHUYECKUMHU  yCTPOHCTBaMH,
COXpaHEHHsI 3J0POBbSI U  COOJIOJEHUS  HOPM
HKOJIOTHUYECKOTO MOBEJICHUS B OKPY’KaIOLIEN cpelie

1.17

OCYIIECTBIISATh TOWCK WHGOpPMAIUU  (PU3NIECKOTO
comepkaHuss B ceru VHTepHEeT, Ha OCHOBE
UMCIOIMXCS ~ 3HAaHUH W NyTéM  CpaBHEHHS
JIOTIOTHUTEITHHBIX HUCTOYHUKOB BBIJICTISITh
UHPOPMAIINIO, KOTOpasi SBIISCTCS MPOTUBOPEUYNUBOM
WJIH MOYKET OBITh HEJTOCTOBEPHOM

1.18

UCTIOJIb30BaTh TPHU BBIOJHEHUN Y4YeOHBIX 3aJaHUM
HAYYHO-TIONMYJSAPHYIO  JIATEparypy  (pHU3MYECcKOro
CoJiepKaHusl, CIIPAaBOYHbIE MaTepHalIbl, PECYPChl CETH
WNuTtepHeT; BmaseTb NpuéMaMy KOHCIIEKTHPOBAHHS
TEKCTa, NpeoOpazoBaHust HHPOPMALUU U3 OJHON
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co3iaBaTb COOCTBEHHbIE NHUCHMEHHBIE M KpaTKue
yCTHBIE cooOmmeHus, 0000mas wHPOpMAIUI0 U3
HECKOJIbKUX MCTOYHHUKOB (PU3MUYECKOTO COJIEepKaHUs,
B TOM YHCJE MYOJIUYHO MPEACTABIATH PE3yIbTAThI
MPOEKTHOW WJIM HCCIIEIOBATENBCKOW ACSATEIbHOCTH,
Opyd 3TOM TPAMOTHO UCIOJIb30BaTh HW3YYEHHBIN
MOHSATUHHBIN anmapar Kypca GU3HKH, COMPOBOXKIATH
BBICTYIUICHHE [IPE3CHTALIUEN

1.20

Opd  BBIIOJHEHMHM  Y4E€OHBIX  MPOEKTOB U
UCCIICJOBAHUN bu3nyeckux IIPOLIECCOB
pactpeneniatb  OOsf3aHHOCTH B Ipymnme B
COOTBETCTBUU C IOCTaBICHHBIMU 3a/la4aMH, CIECIUTH
3a BBIIIOJIHCHHUEM IIJIaHA JEHCTBUNM U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIN BKIAJ B
JIeSATEIbHOCTD TPYyIIIBI, BBICTPauBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IPOSBIAA
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TOTOBHOCTb pa3peniaTb KOHQIUKTHI

9 KJIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble peIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOTI0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATbU3YUCHHBICTIOHATUA

1.2

pas3nuyYaTh SBICHUS IO OMHCAHUIO MX XapaKTEPHBIX
CBOKWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIIHX
TaHHOe (PU3HUYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3HUECKUX
SBIICHUH B OKPYXKAIOIIEM MHPE, B TOM 4YHCIIe
¢u3udeckne SBICHUS B TPHPOJE, TPH ITOM
NEPEeBOUTh MPAKTUYECKYIO 3a7ady B Yy4eOHYIO,
BBIJICNIATh CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH)
(bU3HYECKUX SIBICHUN

1.4

OTMCHIBATh M3YYEHHBIE CBOICTBA Tel U (hu3HuecKue
ABJICHUS, MCIOJb3Ysl (PU3MUYECKHE BEJIWYMHBI, NPU
ONHCAaHUM TPABUIBHO TPAKTOBaTh  (PU3HUECKUI
CMBICJI HUCHOJb3YyEMBIX BEJIMYMH, OOO3HAYEHUS U
€IMHUIBI PU3NYECKUX BEITMUNH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (DU3MUYECKYI0 BEIMUYUHY C
JIPYTUMH BEIUYMHAMH, CTPOUTDH IpapuKu U3ydEHHBIX
3aBUCUMOCTEN (PU3MYECKUX BEINYUH

1.5

XapaKTepu3oBaTh  CBOiicTBa  Ten,  (uU3HUECKUe
SIBIICHUS ¥ TIPOIIECCHI, HCTIONB3Yys U3yYEHHBIC 3aKOHBI,
IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
Y 3aIlUCBIBATh €0 MATEMAaTHUECKOE BBIPAKCHUE

1.6

OOBSICHATH (PU3UYECKUE MPOLECCHl U CBOWCTBA TEll, B
TOM YHCIE€ U B KOHTEKCTE CHUTYyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhISBIATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 2 — 3
JOTUYECKHX IIaroB ¢ momompw 2 — 3
M3Yy4YEHHBIXCBOUCTBADU3NICCKUXIBIICHUH,
(U3HYECKUX3aKOHAMIN3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THhle 3aJayd  (OMHMparoIIMecs Ha
CUCTEMY U3 2 — 3 ypaBHEHUI), UCIIONb3Yys 3aKOHBI U
(GopMyIbl, CBs3bIBarOIIME (PU3UYECKHE BETUYUHBL: HA
OCHOBE aHaiM3a YCJIOBUS 3aJauyd  3aliCHIBATh
KpaTKoe YCIOBME, BBIABIATH HEIOCTAIOIINE WIIH
U30BITOYHBIE TaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAUMBIE JUIsl PELICHMs], IPOBOAUTH PacdEThl U
OLIEHUBATh PEATUCTUYHOCTH IMOJYYCHHOTO 3HAUCHHS
(bU3UIECKON BETMYMHBI

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh
Opd TOMOIM  (DU3UYECKHX METOJIOB, HCIOJb3Ys
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OMMCAaHUE HWCCIEAOBAHUS, BBIJCIATh IPOBEPSIEMOE
MPENONIOKEHUE, OLIEHWBATh MPaBWIBHOCTb MOpPsIKa
MPOBEACHUS  HWCCJIEAOBAaHMS,  JeJlaTb  BBIBOJBI,
UHTEPIPETUPOBATh  Pe3yNabTaThl  HAOMIONCHUNA U
OITBITOB

1.9

MPOBOJIUTH ONBITHI IO HAOIIOJIEHUI0 (U3HUESCKUX
SABICHUA WM (U3UYECKUX  CBOMCTB  Tei:
CaMOCTOSITENILHO cobupaTthb YCTaHOBKY u3
U30BITOYHOTO Habopa 000PyAOBaHMS, OMMCHIBATD X0/
OIIBITA U €T0 Pe3yNbTaThl, POPMYJINPOBATH BHIBOJIBI

1.10

NPOBOIUTh TPU HEOOXOJMUMOCTH CEpPHUI0 TPSMBIX
U3MEpeHull,  ompenenss  CpedHee  3HAYEHHE
u3MepsieMol  BenW4MHBI  ((POKYCHOE PACCTOSHHE
coOuparorie JMH3b1), 000CHOBBIBATH BBIOOpP criocoba
HU3MEPEHHS (M3MEPUTEIHHOTO MprUbopa)

1.11

MIPOBOJIUTH HCCIIeOBaHUE 3aBHCHMOCTEMN
(GUBHYECKUX BEIWYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPECHHUI: MJIAaHUPOBATH HCClIe0BaHueE,

CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (PMKCHUPOBAThH
pe3yNbTaThl TONYYCHHOW 3aBHCUMOCTH (DU3UUECKHX
BEJINYHMH B BHJIE TaOIUIM TPaHKOB, J€TaTh BHIBOJIBI
0 pe3ybTaTaM MCCIEeJOBAHHS

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (UINIECKUX
BEJIMYMH: IUIAHUPOBAaTh  HM3MEpEHHs, CcoOHupaTh
DKCIICPUMEHTAIIBHYI0  YCTAHOBKY U BBIIOJHATH
U3MEpEHUs, Cienys NpeIIOKEHHOM MHCTPYKINH,
BBIYNCIIATh 3HAYEHUE BEIWYUHBI U AHAIU3UPOBATH
IIOJIyYE€HHBIE  pEe3yJNbTaTbl C y4ETOM  3aJaHHOM
MOTPELIHOCTH U3MEPEHUN

1.13

coONrofaTh TpaBUiia TEXHUKH O€30MAaCHOCTH MpHU
pabote ¢ 1abopaTOpHBIM 000PYyIOBAaHUEM

1.14

pasnmuyaTh ~ OCHOBHBIE  TPH3HAKHM  W3YYCHHBIX
buznyecKkux ~ MoJeNeil:  MaTepuaNbHas  TOYKa,
aOCOJIIOTHO TBEPJOE TEJIO, TOYCYHBIM HMCTOYHUK
CBeTa, Jyd, TOHKas JHMH3a, IJIJaHETapHas MOJEIb
aToMa, HyKJIOHHAas MOJIeJIb aTOMHOTO si/ipa

1.15

XapakTepu3oBaTh MPUHLUUIBI ACHCTBUS HM3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX
ONHCaHMs, UCHOJb3ysd 3HAHUA O  CBOMCTBax
¢u3nueckux SBICHUH U HeoOXonuMmble (uznueckue
3aKOHOMEPHOCTHU

1.16

UCIIONIb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKHU
M3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOTHYECKHUX
IPOIIECCOB TPU pEIICHHH Y4eOHO-TPAKTHUECKUX
3aJa4, ONTHUYECKHUE CXEMbl s  MOCTPOEHUs
n300pakeHHi B TUIOCKOM 3€pKajie U coOuparomeit
JMH3e
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1.17

NPUBOANTH TNPUMEPHl (HAXOIUTh WHOOPMAIUIO O
npuMepax) MPAKTHYECKOTO UCTIOJTb30BaHUS
(GU3UYECKUX 3HAHWK B TOBCEIHEBHOW >KU3HHU IS
oOecrieyeHnss 0€30HaCHOCTH TPU  OOpameHHH C
npubopaMd W TEXHUYECKUMH  yCTpPOHCTBaMH,
COXpaHEHHsI 37I0POBbSI W  COONIOJEHUS  HOPM
9KOJIOTHYECKOr0 TIOBEJICHHUsI B OKPYKaIoIlel cpeie

1.18

OCYIIECTBIIATh TOWCK WHGOpPMAIUU  (PU3NIECKOTO
colepkaHuss B ceTd VIHTEpHET, CaMOCTOSTEIHHO
GopMynHpysT TIOMCKOBBIN 3ampoc, HaXOAHWTh ITyTH
OTIpe/ieIeHus JIOCTOBEPHOCTH MOJTy4eHHOM
UHPOpPMAIIMM HA OCHOBE HWMEIOIIMXCS 3HAHWHA W
JOIIOJIHUTCIIbHBIX UCTOYHUKOB

1.19

UCTIOJIb30BaTh TPHU BBIOJHEHUN Y4YeOHBIX 3aJaHUi
HAYYHO-TIONMYJSAPHYIO  JIATEparypy  (QpHU3HYECKOro
CoJiepKaHusl, CIIPaBOYHBIE MaTepHaIIbl, PECYPChI CETH
WNuTepHeT; BmaseTh NpuéMaMy KOHCIIEKTHPOBAHHS
TEKCTa, NpeoOpazoBaHMst HHPOPMALUU U3 OJHON
3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBbIE ITMCbMEHHBIE M YCTHBIE
coOOIIeHNsT Ha OCHOBE MH(OPMALUU U3 HECKOJIBKHUX
WCTOYHHUKOB (PU3UYECKOTO COJEPIKaHMS, MyOIUIHO
OPEJICTaBIATh  PE3yJAbTaTbl  NPOEKTHOM  WIH
UCCIIEOBATEIBLCKON  JCATEIBHOCTH, IIPH  3TOM
IPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH ITOHATUWHBIN
anmapar  M3y4aeMoro  pasgena  (QU3MKH U
COMpOBOXAATh  BBICTYIJIEHHME  IpPE3EHTalled ¢
y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

Opd  BBIOJHEHMHM  Y4E€OHBIX  MPOEKTOB |
UCCIICJOBAHUN bu3nyeckux IIPOLIECCOB
pacmpeneniatb  OOsf3aHHOCTH B Ipymnme B
COOTBETCTBUU C IOCTaBICHHBIMU 3a/la4aMH, CIECIUTH
3a BBIIIOJIHECHHUEM IIJIaHA JEHCTBUNM U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIN BKIAJ] B
JIeSATEIbHOCTD TPYyIIIBI, BBICTPauBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IPOSBIAA
TOTOBHOCTb pa3periaTth KOH(YIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KUIIACC

Koapasaea
a

Kompaement
a

IIpoBepsiembiedIeMEHTHICOIEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

1.1

®dusuka — Hayka O NpuUpoiec. SIBieHus npUpOIBL.
Ousnyeckue SABICHUS: MEXAHWYECKUE, TEIUIOBBIE,
IEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE

1.2

dusnueckue BeNWYMHBL. V3MepeHue (PU3NUECKUX
BenuuuH. @Dwusmyeckue mpubopel. [lorpemHocTh
U3MepeHuil. MexayHapoHasi CUCTEMA €IMHULL

1.3

EcTecTBeHHOHAYYHBI METO/ MO3HAHUS: HAOIIOJCHHE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIAIBUKEHUE THIIOTE3,
SKCTIIEPUMEHT 10 TIPOBEPKE THUIIOTE3, OOBICHECHUE
HA0JIF01aEMOTO SIBIIEHUS

1.4

Onucanue GU3NUECKUX SBJICHUN C OMOIIBIO MOIEIEH

1.5

[IpakTuyeckue paboOTHI:

#H##Par###l13MepeHne pacCTOSTHUM.
#i#HPar##13mepernrne 00bEMa KHUIKOCTH U TBEPAOTO
Tela.

###Par#H##OnpeneneHue pa3MepoB MaJbIX Tell.
#H##Par###lI3Mepernre TemnepaTypbl MpU  TOMOIIHN
KHUJIKOCTHOTO TEPMOMETpA U AATYHKA TeMIepaTypbl

ITEPBOHAYAJIBHBIE CBEJAEHIMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H##CTpoeHre BellecTBa: aTOMbI U MOJIEKYJIBI,
X pasmepsl. ONBITHI, JOKA3bIBAIOIINE UCKPETHOE
CTpOEHHE BEIECTBA

2.2

#it#HPar#Hi# /| pukeane  yactuil  BemiecTBa.  CBs3b
CKOPOCTH JBIDKCHHS YACTHII C TEeMIIepaTypou.
bpoyHoBckoenmxkenue, nuddysus

23

B3anmoneiicTBHe YacTHIL BEIIECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUC

24

###Par### Arperatuole COCTOSIHUSI BEILIECTBA:
CTpOCHHE  Ta3oB, KHUJIKOCTEH U TBEPABIX
(KpUCTaNIMYECKUX)  Tel.  B3auMoCBsi3b  MEXIy
CBOWCTBAMHM  BEIIECTB B  pa3HBIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM

2.5

Oco0eHHOCTHArPETaTHBIXCOCTOSTHUIBO,TBI

2.6

[IpakTuyeckue paboOTHI:

###Par###Onenka tuaMeTpa aToMa METOZIOM PSIOB (C
UCTONIb30BaHueM ¢otorpaduit).

#HHPar###ONBITEL 110 HAONIOAEHUIO  TEIUIOBOTO
pacuIMpeHus ra3os.

HH#HPar###OnbITEI IO OOHAPY)KCHHUIO NIEUCTBHS CHJ
MOJIEKYJIIPHOTO IPUTSIKEHUS
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JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

3.1

Mexanuueckoe IBIDKEHUE. PaBHOMepHOE U
HEpPaBHOMEPHOE JIBUIKECHHE

3.2

###Par#H##Cropocts.  CpenHssi  CKOpOCTb  IIpH
HEpaBHOMEPHOM JABIXEHUHU. Pacuér mytn u BpemeHH
JABUXXCHUA

33

SBnenue uHepuuK. 3aKOH MHEpLUUU. B3aumoneiicTBue
TeN KaK PUYMHA U3MEHEHHS] CKOPOCTH JBHKEHUS TEIl.
MaccakakMepanHEpTHOCTUTENA

3.4

#HH#HPar### InorHoCcTs BertecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B IMHHIIC 00BhEMaA BeIlecTBa

3.5

Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBHUS TEN

3.6

Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl c
IIOMOUIBIO JUHAMOMETPA

3.7

#HHHPartt##SIBnenne Tarorenusd U cwia Tsokectd. Cra
TSKECTU Ha Jpyrux miaHerax. Becrena. HeBecomocthb

3.8

Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHUE IOKOS.
Tpenue B mpupojie U TEXHUKE

3.9

#H##Par###CnoxxeHne CWi, HaNpaBJIECHHBIX IO OJHOMN
IpsiMoil. PaBHOEMCTBYOIIAsICUIT

3.10

[IpakTuyeckue paboOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKEHUS
(wapuka B OKMJIKOCTH, MOJEIU 3JIEKTPUYECKOro
aBToMOOMNIA M Tak nanee). Ompenenenue cpenHei
CKOPOCTH CKOJIBXKEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmnpeneneHue IUIOTHOCTU
TBEépaoro  Tema.  OmbITB,  JEMOHCTpPHUpYOILUE
3aBHCUMOCTH PACTsHKEHUs (nedopMaiviu) IpyKUHbI OT
MPUIIOKEHHON Cwiibl. ONBITBI, JEMOHCTPUPYIOIIHE
3aBHCUMOCTh CHJIBI TPEHHsI CKOJBKEHUsSI OT Beca Tela
U XapakTepa CONPHKACAOIUXCS IOBEPXHOCTEH

3.11

DU3NYECKHUE ABICHUS B IPUPOAE: IPUMEPHI IBHKEHUS C
Pa3IMYHBIMM  CKOPOCTSIMM B JKMBOM U  HEXHUBOU
IIPUPOAE, NEHUCTBUE CUJIbI TPEHNUS B IPUPOJIE U TEXHHUKE

3.12

TexHUYEeCKUeyCTPOMCTBA: AMHAMOMETP, MOIITUITHUKA

JABJIEHUE

TBEP/BIX TEJL, )XUJIKOCTEM U TA30B

4.1

HaBnenue tBEépAoro Tema. CrnocoObl YMEHBIICHHUS W
YBCIUUYCHUA NABJICHUS

4.2

JlaBnenue Tra3a. 3aBUCHUMOCTh JaBIEHUS Traza oT
00béMa, TeMIiepaTypbl

43

Ilepenaua naBiieHus TBEPABIMU TEJIAMH, KUIKOCTIMH
u razamu. 3axoHIlackansa. [TneBMaTHYeCcKHEMAaNTUHE]

4.4

3aBUCUMOCTh  JIaBJIE€HUS JKUJIKOCTH OT TJIyOMHBI.
I'mppocraTnyeckuii rapajokxc. Coobmaromuecs
cocyasl. ['mapaBandeckre MEXaHU3MBI

4.5

Atvmochepa 3emam u  armocdepHOoe JaBIEHUE.

[IpuumHBl CyIIECTBOBaHMS BO3AYIIHOH 0O0OJIOYKH
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3emuu. OnbIT Toppuuennu. 3aBHUCUMOCTh
aTMOC(I)epHOI‘O JAaBJICHUA OT BBICOTBI HAaJd YPOBHCM
Mopst

4.6

N3mepenne armochepHoro nasneHus. [IpuGopsr s
U3MEpeHusi aTMOC(epHOro 1aBIeHHUs

4.7

JleficTBHe KMIKOCTH U ra3a Ha NOTPYKEHHOE B HHUX
Teno. BrelTankuBaromiasi (apxuMenoBa) cuiia. 3aKOH
Apxumena

4.8

[LnaBanuerein. Bo3ayxormiaBanue

4.9

[IpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
o0b€Ma TOrpYKEHHOH B JKUIKOCTh YAaCTH Tela.
OnpeneneHre BBITAIKMBAIONICH CHUJIBI, JTEUCTBYIOIIECH
Ha TeJo, MOrpyXkEHHOe B KUAKOCTh. lIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHUIBI,
JIEUCTBYIOLIEH HAa TENO B XKUJIKOCTH, OT MAacChl Teja.
OmBITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTh
BBITAJIKUBAIOLIEH CWJIbI, JEHUCTBYIOLIEH HA TEJIO B
JKUJKOCTH, OT 00BbEéMa TOTPYKEHHOH B IKHUIAKOCTH
JacTH Telda W OT  INIOTHOCTH  JKHUJKOCTH.
KonctpynpoBanrneapeoMeTpaninKOHCTPYUPOBAHUEO
JIKA W ONPEAECIEHUECETPYZ0NOBEMHOCTH

4.10

dusnueckue  SABJICHUSA B NPUPOAC:  BIUSHUE
atMoc(epHOro JaBlieHHS Ha IKUBOW OpraHu3M,
IJIaBaHue PhIO

4.11

TexHU4YeCKrne YCTPONCTBA: COOOIIAFOIINECS COCY/IBI,
YCTPOMCTBO BOJAOINPOBOAA, T'HAPABIMYECKUM Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPITHEBON HACOC,
apeomerp

PABOTA, MOITHOCTbB, DOHEPT'UA

5.1 Mexanunueckaspadora

52 MexaHnuecKassMOIIHOCTh

53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAas
IJI0CKOCTh. [IpaBuiopaBHOBecHsIppIUara

54 [TpumeHeHne mpaBuiIa paBHOBECHsI phlyara K OJIOKy
«3o010TOE  TpaBUIO»  MexaHWKH. KoaduuueHt

5.5 II0JIE3HOTO NEUCTBUS MEXAaHU3MOB.
[IpocThieMexaHU3MBbl B OBITY U TEXHUKE

5.6 [ToTeHumanpHas 3HEPIUM TENA, HOJHATOrO Hal 3eMIER

5.7 Kunernueckassneprus

53 [Tomnas mexaHuueckas SHEPTHs. 3aKOH M3MEHEHHUs U
COXpaHEHMsI MEXaHUYECKON YHEPIUU
[IpakTuyeckue paboOTHI:
###Par###Onpenenenre paboOThl CUJIBI TPEHUS TIPH

59 PaBHOMEPHOM JBM)XEHMM Tejla 110 TOPU30HTAJIBHOM

noBepxHoctu. MccienoBanue yciIOBUM paBHOBECHUS
ppuara. Msmepenne KIIJI HaKIOHHOM MJIOCKOCTH.
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N3ydeHne 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH
510 Ouznyeckue SIBICHUS B MPUPOJE: phlUard B Tele
YyeJIoBeKa
TexHuueckue yCTpPOMCTBA: pblUar, IOABUKHBIA U
5.11 HENOABYKHBIM  OJOKM, HAaKJIOHHAs  INIOCKOCTb,
MPOCTHIC MEXaHU3MBI B OBITY
8 KUIACC
Koapasaeaa KompaemenrTa IIpoBepsieMbled/IeMeHTbICOAEPKAHUS
TEITJIOBBIE ABJIEHUA
OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU CTPOEHHUs BeniecTBa. Macca
6.1 U pasMmepbl MojeKysl. ONbITbl, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHOKUHETHYECKON
TEOpUH
Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHUU BEIIECTBA. Kpucrannmueckue u
amopdHbIeTena
OOBbsiCHEHNE CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX
6.3 Tel Ha OCHOBE MOJI0KEHU N
MOJIEKYJIIPHOKMHETHYECKON TeOpUH
6.4 CmauuBaHUE U KallWUISIPHBICSBICHUS
6.5 TertoBoepaciipeHue 1 coxaTue
6.6 Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTHIO
TETJIOBOTO JABUKEHUS YaCTHI]
Buytpennss  sHeprus.  CrnocoObl  M3MEHEHHUS
6 6.7 BHYTPEHHEHN SHEpIruu: Temionepeaaya u
COBEpILEHHE PaOOTHI
6.8 Buast TEIIONEepeIayuu: TETJIONPOBOHOCTb,
KOHBEKIIMSI, U3ITy4YeHUE
6.9 KonnuectBo TemioTel. YaelbHAs TEIIIOEMKOCTH
BEILIECTBA
6.10 TeriooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHUE
TEIJIOBOTO OasaHca
6.11 [InaBneHue ¥ OTBEpIAEBAaHUE KPUCTATUIMUYECKUX
’ BEIIECTB. Y AeIbHAATEINIOTAIUIABIEHUS
[TapooGpazoBanue u KoHueHcanws. Vcmapenue.
6.12 Kunenne. VYpenpHas Teruiota mnapooOpa3OBaHMSL.
’ 3aBHCUMOCTh TeMIepaTypbl KUIICHUS oT
aTMOC(EepHOTO TaBJICHUS
6.13 BnaxHocTpBO31YX2
6.14 OHeprus ToIIMBA. Y 1eibHasl TENJI0TA CTOPAHHUS
6.15 [MpuHnmmel paboThl TernoBbiX aBurarenein KI1J]
TEIJIOBOrO JBHUrarens. TeruioBble JBUTATEIH H
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3alUTa OKPYKaIoIIEeH cpeabl

6.16

3aKOH COXpaHEHMs W TpEeBpallleHuss JHEPruu B
TEIIOBBIX Ipolleccax

6.17

[TpakTuyeckue pabOTHI:

HH##Par###ONBITEI 0 OOHAPYKEHUIO JCHCTBUS CHIT
MOJIEKYJIIPHOTO MIPUTSKEHUSI.

HHH#Par##HONBITEl 10 BBIPAIIMBAHUIO KPHUCTAILIIOB
IIOBAPEHHOM COJIM WM caxapa.

HAHAPar###ONBITEL 110  HAOMIOAEHUIO TEIUIOBOTO
pacLIMpPEHUs I'a30B, )KUJIKOCTEH U TBEPIBIX TEI.
#HH#Par##HOnpeneneHie  JaBJEHUS  BO3dyXa B
OaJuToHe IIIpHIIa.

HHHPar##H#ONBITHI, JEMOHCTPUPYIOIIIHE
3aBUCHMOCTh JIABJICHHS BO3JyXa OT €ro o0néMa u
HarpeBaHus WIH OXJIAXKICHUSI.

###Par### IpoBepka TUIIOTE3bI JTMHEWHON
3aBUCHUMOCTH JJIMHBI  CTOJIOMKAa JKUAKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIiepaTyphl.
##Par###HaOmonenne wW3MEHEHUsT BHYTPECHHEH
SHEpPTUM Tejla B pe3yJbTare Temionepeaaud u
paboTHI BHEIITHUX CHIL.

#iHPart##lIccnienoBanue  sSBIEHUS TerIooOMeHa
MPY CMEIIMBAHUU XOJIOJHON U TOPSTYEi BOJBI.
#HHPar###Onpenenene  KOJWYECTBA  TEIUIOTHI,
MOJIyYEHHOTO BOJOM MPH TEMJI000MEHE ¢ HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.
#HH#Par##HOnpeneneHre yaAeIbHON TEIIOEMKOCTH
BEILIECTBA.

#HH##Par##Ht ccrienoBanue mpouecca ucnapeHus.
#HHHPar###Onpenenenune OTHOCHUTENbHOMN
BJIQXKHOCTH BO3/1yXa.

#HH#Parf##OnpenencHue yIeIbHOU TEIIOTHI
TUTABJICHUS JIb/A.

6.18

dusnuecKkue SBICHUS B MPHPOJE: MOBEPXHOCTHOE
HATsSKCHHUE U KaHI/IJIJIHpHBIe SABJICHUA B HpI/IpOI[e,
KpucTaJliel B mpupozae, usnydeHue ConHua,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3HI;
o0Opa3oBaHHe POCHI, TYMaHa, WHEesl, CHera.

6.19

TexHudeckue yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
UCIIOJIb30BAHNUS KPHUCTAJIJIOB, KUJAKOCTHBIN
TEPMOMETP, NATUYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHHS JOMOB, TMIPOMETPBI, IICHXPOMETP,
napoBast ~ TypOMHA,  JBUraTelb  BHYTPEHHEIO
CTOpaHUH.

OJIEKTPUYECKHE 1 MAT'HUTHBIE SABJIEHWA

7.1

OnekTpuszanua Tea. JlBa poaa  AIEKTPUYECKUX
3aps/ioB

7.2

B3aumoneiictBue 3apspkeHHBIX Tenl. 3akoH Kynona
(3aBUCHMOCTh CHJIbI B3aUMOJIEHCTBUS 3apsKEHHBIX
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Tel OT BEJIUYMHBI 3aps/I0B U PACCTOSHHUS MEXIY
TEJIaMH)

7.3

DneKTpuuecKoe noue. Hanps>xéanocts
aNeKTpuyeckoro noid. IlpuHnun cynepnozunun
AJIEKTPUUYECKUX NOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTApHBIN
AIEKTPUYECKUI 3apsi. Crpoennearoma.
IIpOBOHMKY U AUDIIEKTPUKU

7.5

3aKOHCOXpaHeHI/I}IBJIeKTpI/I‘ICCKOI‘OSapﬂl[a

7.6

DNEKTPUUECKUH TOK. YCIIOBUS CYILECTBOBaHUSA
NEKTPUYECKOTO TOKA. ICTOYHMKHUIIOCTOSSHHOTOTOKA

7.7

JIEWCTBUSL ~ DJEKTPUYECKOTO  TOKa  (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKHH TOK B
KHUAKOCTSAX U razax

7.8

Onextpuueckas nenb. Cuiia Toka. DIEKTPUUECKOE
HarnpshKeHue

7.9

ConpotuieHue MPOBOJHUKA. VenpHOE
COMPOTHUBIICHUE BEIIECTBA

7.10

3akon OMa 1J1s1 yyacTKa Lenu

7.11

IlocnenoBarenpHOE U napajjiCJibHOC COCAUHCHUC
IIPOBOAHHUKOB

7.12

PaGora ® MONHOCTH JIEKTPUYECKOTO  TOKA.
3akon/[xoyns — Jlenna

7.13

DrexTpuyecKue enu U OTpeOUTEnN
JIEKTPUYECKON DHEpPruu B OBITY.
KopoTtkoe3zambikanue

7.14

ITocTosiHHEIE MAaTrHUTEL. BsaumoneiicTBue
IIOCTOAHHBIX MAarHuTOB

7.15

Maruautaoe 1ose. MaruutHoe I1ojie 3eMiId U €ro
3Ha4YeHUE I JKU3HU Ha 3eMiie

7.16

OnbiT Dpcrena. MarHuTHOE MOJIE AJIEKTPUYECKOTO
TOKa. HpI/IMCHGHHGBHGKTPOMEIFHI/ITOB B TCXHHKE

7.17

JlelicTBME MarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM.
DJIEeKTPOABUTATETH ITOCTOSTHHOTO TOKa.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUUECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

Oneitel  ®apanes. SBneHue >IEKTPOMAarHUTHOM
unaykiuu. [IpasunoJlenna

7.19

DJIEKTPOreHepaTop. Crioco0mI MOTYyYECHUS
ANEKTPUUYECKON DHEPruu. OJEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

7.20

[TpakTrueckue pabOTHI:

OneiThl 1O  HAONIONCHUIO  DJICKTPU3ALUU  TET
WHAYKIIUEH U TIPU COTPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS SICKTPUUECKOTO MOJISA HA
MIPOBOTHUKH H JHDJICKTPUKH.

COopka m mpoBepka pabOThI IEKTPUUECKON Iemu
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MOCTOSIHHOTO TOKA.
W3mepenue U peryinpoBaHHe CUJIbI TOKA.
W3mepenue u perynupoBaHie HaMpsKEHHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYILLETO
4yepe3 pe3UCTOp, OT COMNPOTUBIEHUS pE3UCTOpa U
HaIpPsDKEHUS Ha PE3UCTODE.

OnsIThI, JEMOHCTPUpPYIOIINE 3aBHCUMOCTh
AJIEKTPUYECKOTO COMNPOTHUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUJIOU[AJAM TIONEPEYHOTO CEYeHHs U
MaTepuaia.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUH MpU
IIOCJIEZIOBATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mpaBwia Juisi  CUIBl  TOKa IIpH
apajuIeIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThl  DJIEKTPUUYECKOTO  TOKA,
uaynero uepes pesucrop. OnpenesneHne MOLUHOCTU
ANIEKTPUYECKOTO TOKA, BBIAEISEMONW Ha PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYILLIETO
yepe3 JAMIOYKy, OT HanpsDKeHUs Ha  Hei.
Omnpenenenne KIIJI nHarpeBatens. HccnenoBanue

MarHuTHOTO B3aUMOJICUCTBUS MTOCTOSTHHBIX
MAarHHUTOB. N3yuenue MAarHuTHOTO oIS
MOCTOSIHHBIX MAarHUTOB MPU HX OObEIWHEHUU WU
pa3eieHun. HUccnenosanue NEUCTBUSA

ANEKTPUYECKOTO TOKAa Ha MATrHUTHYIO CTPENKY.
OnepIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTH CHIJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM M MarHura OT
CUJIBI TOKa H HaHpaBHeHI/I}I TOKa B KaTyH_IKe.
N3ydyenne  AedcTBUS ~ MAarHMTHOrO  MOJIA  Ha
MPOBOJIHUK ¢ TOKOM. KOHCTpyupoBaHue U u3ydeHue
pabotel  anektponsuratens. Msmepenne  KIIJ]
BHGKTpOHBHFaTeHLHOﬁ yCTaHOBKI/I. OHBITBI 110
HCCIEI0BAHUIO SIBJICHUS AIEKTPOMArHUTHOMN
WHAYKIMU: HCCIIEIOBAHUE W3MEHECHUN 3HAYCHUS U
HaIpaBJIEHUs WHIYKIIMOHHOTO TOKA

7.21

duznyeckue SBICHUS B MPUPOJE: IJIEKTPUUECKUE
ABIICHUST B arMocdepe, dIIEKTPUUYECTBO SKUBBIX
OpraHW3MOB, MAarHUTHOE TMoOJe 3eMiu, apend
MOJIFOCOB, POJIb MArHUTHOIO MOJA JIA XHU3HU Ha
3emiie, OJISIPHOE CUSTHUE

7.22

TexHuueckue YCTPOMCTBA: BJIEKTPOCKOTI,
amrepMerp,  BOJBTMETP,  peocTar,  CUYETUHK
ANEKTPUYECKON SHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuboOpsl,  HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI
(mpumepsbl),  DICKTPUUYECKHUE  MPEIOXPAHUTEINH,
AJIEKTPOMArHUT, D3JIEKTPOJBUTATENb IOCTOSHHOTO
TOKa, TEHEPATOP MOCTOSHHOTO TOKa

9 KJIACC
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Koapasnena Kompnemenra [IpoBepsieMbIeaIEMEHTHICOIEP/KAHUS
MEXAHUWYECKUE SBJIEHUA
31 Mexannyeckoe IBHXEHHE. MarepuanbHas TOYKa.
Cucrema orcuéra
8.2 OTHOCHTENBbHOCTEMEXAHUYECKOTOIBUKECHUA
8.3 PaBHOMEpHOETIPSIMOIMHENHOEIBU)KEHUE
###Par###HepaBHOMepHOE MPSIMOJIMHEITHOE
8.4 nBrkeHue. CpenHssi 1 MTHOBEHHAsi CKOPOCTh Teja
P HEPABHOMEPHOM JIBUKEHUU
35 Yckopenue.
PaBHOYCKOpEHHOETIPSIMOJIMHENHOEIBUKEHNE
8.6 #A##Par###CBoOoqHOE magenne. OneITe! [ anmines
HH#Par##HPaBHOMEpHOE NBIDKEHUE 1o
g7 okpyxHoctu. Ilepmon u wyactota oOpamieHus.
Jlunerinas u yriioBas CKOpPOCTH.
[{eHTpOCTPEMUTEIBHOECYCKOPEHUE
8.8 IlepssiiizakonHproTOHA
8.9 BropoiizakonHproTOHA
8.10 TpetuiizakonHpr0TOHA
8.11 HHHPar##H# [puHIUI Cynepro3uiMuChI
8.12 Cunaynpyroctu. 3akoHl yka
813 #HH#Par##H#Cuna TpeHud: cliia TPEHHUS! CKOJIbKEHUS,
8 cujia TPEHUs MOKOs, IPYTUe BUIbl TPEHUS
3 14 #HHPar###Cunia  TSKECTM M 3aKOH BCEMHMPHOTO
TATOTEHUA. Y CKOPEHUECBOOOTHOTONaACHHUS
JBrwxenue tmmaHet Bokpyr Connua. Ilepsas
8.15 KOCMHYECKast CKOPOCTb. Hesecomocts u
neperpy3ku
816 Pa?HOBecne MaTepHabHOW TOYKU. AOCOIIOTHO
TBEPIOE TEIO
#H#HPar###PaBHoBecue TBEPIOTO Tea C
8.17 3aKpEIUVIEHHOW OCBhIO BpallleHUs. MOMEHTCHUJIBI.
Hentprsixectu
818 Nmnynec Tena. U3menenue wumnynbca. Wmmynbe
CUJIBI
8.19 3aKOHCOXpaHEHUSUMITYJIbCa
8.20 H###Par###PeakTuBHOE JBUKEHUE
8.21 MexanndeckaspadoTa U MOIITHOCTh
829 PaGora cun  TsakKecTH, YIOPYrocTd, TPEHUS.
CBsi3p9HEPTUU U PAOOTHI
823 [loTenuuanpHass »HEprust Tena, MOAHATOTO HaJ
MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHasIHEPTUACKATONUIIPYKUHBI
8.25 ###Par##HKunetnueckas osHeprusi. Teopema o
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KUHETUYECKON SHEPrUun

8.26

HH#Par##3aKkoH COXpAHEHUS]  MEXaHUYECKOU
SHEPTUU

8.27

[TpakTuyeckue pabOTHI:

OnpeneneHne cpeaHed CKOPOCTH  CKOJIBKEHHS
Opycka WM JBVWIKCHUS IIApUKa MO HAKIOHHOW
wiockoctd. OnpezeneHne YCKOPEHHs Tella MpH
PaBHOYCKOPEHHOM  JBIDKCHHHM IO  HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM  JBW)KCHWW 0e€3  HadalbHOMH
CKOPOCTH.

[TpoBepka THUMOTE3BI: €CIIH MPH PABHOYCKOPCHHOM
IBIDKEHUH  0€3  HayaJlbHOM  CKOPOCTH  MYTH
OTHOCATCSL KaK psI  HEYETHBIX  YHCEN, TO
COOTBETCTBYIOIIHE IPOMEKYTKH BpEMEHU
OJTMHAKOBHI.

HccnenoBanne  3aBUCUMOCTH ~ CHJIBI  TPEHHS
CKOJILKEHUSI OT CHJIBI HOPMAaJbHOTO JaBIICHHS.
Omnpenenenre kodGPUIMEHTa TPEHHS CKOJIBKEHUS.
Onpenenenne KECTKOCTH NPYXKUHBL. OmnpeneneHne
paboThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKCHUU
Tena o TOPHU30HTAITEHON MTOBEPXHOCTH.
Omnpenenenue pabOTBl  CWJIBI  YOPYTOCTH IpH
noabEME TPy3a € HMCIOJIBb30BAHUEM HEIOIBHYKHOTO
U IIOJBMKHOI'O OJIOKOB

8.28

@usnueckue SBIECHHUS B IPUPOJE: IPUIUBBL U
OTIINBEI, ABMKEeHUE IuTaHeT COJHEYHOM CHCTEMEL,
PCAKTUBHOC JBUKCHHUC JKUBLIX OPIraHU3MOB

8.29

TexHuueckue YCTpOHCTBA: CHOUIAOMETpP, JATUYUKHU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHUSI, PAKEThI

MEXAHUWYEC

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KoneobarensHoe NIBYDKEHUE. OcCHOBHEBIE
XapaKTePUCTUKUA KoJIeOaHWUM: TEepUOJa, YacToTa,
aMIUIUTY1a

9.2

MareMaTtuueckuii ¥ NPYKUHHBIM ~ MasTHUKH.
[IpeBpamenye »Heprum npu  KosebaTeabHOM
JBUYKEHUH

9.3

3aryxaromue KoJIeOaHusl. BrinyXcHHBIE
KoJiebanus. Pesonanc

94

Mexanndeckre BOJIHBL. CBoHCTBa MeXaHHMYECKHX
BoJIH. [IpomonbHble U monepedHbie BOMHBIL. JljiHA
BOJHBI M  CKOPOCTH €€  pacmpoCTpaHEHHs.
Mexann4ecKHeBOJIHEI B TBEPIOMTEIIE,
CEeMCMUYECKHIEBOJIHEI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHUE3BYKa

9.6

WHbpa3Byk U yIbTpa3ByK

9.7

[TpakTuyeckue pabOTHI:
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OmpeneneHne dYacTOThl M TEpHoJa KoJieOaHUH
MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne dYacTOThl M TEpHoJa KoJieOaHUH
MPY>KUHHOTO MasiTHUKA

WccnenoBanue 3aBHCHUMOCTH TepuoAa KoJieOaHUU
MOABEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCHUMOCTH TepuoAa KoJieOaHUU
MPY>KUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  Tepuoja  KojebaHuii  rpysa,
MOABEIIEHHOT0 K HHUTH, OT Macchl TIpy3a H
JKECTKOCTH NPYXAHBI.
H3mepenneyckopeHusICBOOOTHOT O ACHHUST

duznyeckue SIBICHUS B npupoac: BOCIHPUATHUC

9.8 3BYKOB JKUBOTHBIMHU, 3eMJIETPSICEHHUE,
CEIICMHMUYECKHE BOJIHBI, LIyHAMH, 9XO
99 TexHudeckue yCTpoMCTBa: 3XOJIOT, UCIOJIb30BAaHUE

yIIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHbI

10.1 DJIEKTPOMarHuTHOE  MoJe.  DJIEKTPOMArHUTHBIE
BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH

10.2 [ITxana’IeKTpPOMarHUTHBIXBOJIH

103 DOnekTpoMarHuTHass npupojga cBera. CkopocTh
cBera. BonHoBbIeCBOMICTBAaCBETA

10 [IpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
dusznyeckue SBICHUS B MPUPOJE: OMOIIOTUYECKOE

10.5 JeWCTBUE  BUAMMOTO,  YIbTPa(UOIETOBOTO  H
PEHTT€HOBCKOT'O U3JTy4eHUI

10.6 TexHnuueckue YCTPOMCTBA: HCTIONb30BAHHE
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlydyeBast monensb cBera. IcTouHHMKY cBETa

11.2 [IpsamonnHeHOEpacIpOCTpaHEHUECBETA

113 Otpaxenne cBera. Ilmockoe 3epkano. 3akoH
OTpaK€HUs CBETA

11.4 [Ipenomiienne cBeTta. 3aKOH NPEIOMIIEHHUS CBETA.
[TonnHOEBHYTpEeHHEEOTPAKEHUECBETA

11 11.5 JInnza. Xox nyyen B IMH3E
11.6 Ontuyeckas cucreMa ¢oroarnmapara, MUKpOCKONa U

TCJICCKOIIa

11.7

I'maz kak ontudeckass cucrtema. biamzopykocth u
JAJIbHO30PKOCTh

11.8

Paznoxenue Oenoro cBera B CHEKTp. ONBITHI
Hprorona. CnoxeHue CHEKTpaJbHBIX  LIBETOB.
Jucnepcusiceera
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11.9

[IpakTrueckue pabOTHI:

##H#Par###llccnenoBanue  3aBUCHUMOCTH  yIjia
OTpa)kKeHHUs CBETOBOTO JIy4ya OT YyIJia MaJeHHUs.
HH#HPar#Ht#13yueHne XapakTepUCTHK H300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.
###Par###llccnenoBanue  3aBUCHUMOCTH  yIjia
MPEIOMIIEHUsI CBETOBOTO JIyya OT yIJia MaJeHus Ha
I'PaHULE «BO3JIYX — CTEKIION.

###Par## lonyuyenue n300pakeHUH € TMOMOIIBIO
coOuparoIei JIMH3HI.

###Par###Onpenenenre GOKYCHOTO PACCTOSHHS U
OINTUYECKOH CHIIBI COOMpArOIEH TUH3BI.
HH#HPar###ONBITH IO PA3JI0KEHUIO OEJIOT0 CBETa B
CIEKTP.

#HHPar###OnbpITE 1o BOCIIPUSITHUIO I[BETa
NPEeIMETOB IMpH UX HAONIOJEHUHM 4Yepe3 ILBETOBbIC

GUIBTPHI

11.10

®dusunyeckue sABJICHUS B pupoje: 3aTMeHust ColiHia
148 .HYHBI, oBE€Ta TCJI, OITHYCCKHUC SBJIICHUA B
atMocdepe (mBer Heba, pedpakius, paayra,
MHUPaX)

11.11

TexHudyeckue  yCTpOMCTBA:  OYKM,  IEPHUCKOIL,
¢doTroannapar, ONTHYECKUE CBETOBObI

12

KBAHTOBBIE SBJIEHUA
121 Omnsitel Pesepdopna u manerapHas MoJeIb aTroma.
) Mopaenraromabopa

120 Hcnyckanne W MOIVIONIEHWE CBETa  aTOMOM.
KBanTsl. JInHeNH4aThIECIEKTPHI

123 PamnoaktuBHOCTh. Anbda, Oera- u ramma-
W3IIy4eHUs

12.4 Ctpoenne aroMHoro snapa. Hyknonnas wmojaenb
aTOMHOTO siapa. M3oTonsl

125 PanuoaktuBHBIC MpEeBpaIlCHHUS. [Tepuon
roJtypacrnaaa aTOMHBIX siiep

12.6 Snepubie peaKuum. 3aKOHBI COXpaHEHUS
3apsI0BOrO U MacCOBOTO YHCE

127 DHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl U
SHEPTUU

12.8 Peaknuu cunresa 1/1" nenenust snaep. MctouyHukum
sHepruu CoJHIIA U 3BE3]T

12.9 Snepnas DHEpreTHKa. JelicTBue paarOaKTUBHBIX
M3JIy4eHU I Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaGmronenve CIuiomHbpIX U JTUHEHYATBIX CIIEKTPOB

12.10 U3IIy4EeHHUS.

HccnenoBanre  TpeKoB:  M3MEpEHHE  DHEPTUU
YaCTHUIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).
W3mepenunepaaroakTuBHOrOhoHa
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12.11

dusznyeckue SBJICHUS B MPUPOJIE: €CTECTBEHHBIN
panuMoaKTUBHBIM  (OH,  KOCMUYECKHE  JIyuH,
PaaOAKTUBHOE U3IIy4eHUE IPUPOIHBIX MUHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX U3JIy4CHUN HAa OPraHU3M
YeJIoBeKa

12.12

Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,
WHIMBUyaJIbHBIN JO3UMETP, KaMmepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOT'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA30OBAHUA

KoanposepsiemororpebtoBanust

IIpoBepsiemble TPeOOBaAHNS K PEeAMETHBIM
pe3yjabTaTaM 0a30BOr0 YPOBHSI OCBOEHHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrpamMMBbl
OCHOBHOI'0 00111er0 00pa30BaHUS HA OCHOBE
droc

[Tonumanue poau GpU3NKK B HAYYHOU KapTHHE MUPA;
chOpMHUPOBAHHOCTh 0a30BBIX TMPEACTABICHUN O
3aKOHOMEPHOW CBA3M U IO3HABAEMOCTHU SIBJICHUM
OPUPOABI, O POJH BKCIEpUMEHTa B (QHU3UKE, O
cucreMooOpasymomnieil poiau (U3MKH B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTuH, 00
SBOJIONUHM (U3NYECKUX 3HAHUM M UX pOIH B
LIEJIOCTHOM €CTECTBEHHOHAyYHOW KapTHHE MHUpa, O
BKJIQJIe POCCHUICKHUX H 3apyOeXHBIX yUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKpY)KAIOIIEro  MHpa, pa3BUTUE TEXHUKH U
TEXHOJIOTHI

3HaHUsA O BHUJAX Marepuu (BEIIECTBO W TIOJNE), O
JBIDKEHUHM KakK CIOCO0€ CYIECTBOBAHUS MaTepHH,
00  aTOMHO-MOJIEKYJSIPHOH  TEOpUU  CTPOCHHUS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBICHUU
MPUPOJIBI (MEeXaHUYECKHX, TEIJIOBBIX,
NEKTPOMAarHUTHBIX U KBAaHTOBBIX);  YMEHHE
pa3nauyath SIBJICHUS MO OMHMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX
NaHHOe (U3NYECKOoe SIBICHHE; YMEHUE Paclo3HaBaTh
NpPOSIBJICHWE M3YYCHHBIX (PU3MUYECKUX SBICHUN B
OKpY)KaloIlleM MHpe, BBIACNAS HUX CYIIECTBEHHBIE
CBOMCTBA (IPU3HAKM)

Bnanenne ocHoBaMu TOHSITUHHOIO anmapara H
CHUMBOJIMYECKOI'O s3bIKa (bI/IBI/IKI/I U HCIIOJB30BAHUC
WX Ui pemieHuss y4eOHBIX 3a7ad; yMEHHE
XapaKTepu3oBaTh  CBOMCTBa  Tel,  (pu3uveckue
SIBJICHUS U TIPOIIECCHI, UCTIONB3Ys (PyHIaMEHTAIbHBIC
Y SMITUPUYECKUE 3aKOHBI

YMeHue OnuchbiBaTh HW3YYEHHBIE CBOMCTBA TEI U
bu3uvecKkue SBICHUS, HCIOIB3YS  (PU3HUECKUE
BEJINYNHBI

Brnagenune ocHOBaMU METO/IOB HAYYHOTO ITO3HAHUS C
y4ETOM COOJIFOICHUST TIPAaBWJI O€30MacHOTO Tpyaa:
HaOmoieHne GU3NISCKUX SBIICHUN:

YMEHHUE CaMOCTOSITEIIEHO cobupartp
AKCIIEPUMEHTAILHYI0 YCTAHOBKY M3 JaHHOTO Habopa
00OpYIOBaHUSl 10 HMHCTPYKIIMH, OIUCBIBATH XOI
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ONbITAa W 3alUCHIBaTh €ro  pe3yibTarTshl,
(bopMyIHMpOBATH BHIBOAKI;

IIPOBEJICHUE TPSAMBIX M KOCBEHHBIX HM3MEPECHHMU
¢u3nyeckux  BENIMYHMH: YMEHHME IIJIJAHHUPOBATh
U3MEpeHus, CaMOCTOSATEIBLHO cobupartb
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY II0 WHCTPYKIUH,
BBIUHCIIATh 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATH
[IOJIyYEHHBIE pe3yibTaTbl € y4E€TOM 3aJaHHOMU
MOTPEIIHOCTH PE3YJIbTaTOB H3MEPEHUN;

MIPOBEACHUE  HECJIOXKHBIX  DKCIEPUMEHTAIbHBIX
UCCIIEI0OBaHU; CaMOCTOSATEIIBLHO cobupartb
JKCIIEPUMEHTAIIBHYI0  YCTAaHOBKY U IPOBOAUTH
UCCIIEIOBAHUE 10 HMHCTPYKIMH, IPEICTaBIATH
MOJTyYeHHbIE 3aBUCHUMOCTH (DU3MUECKUX BEIUYMH B
BUJIe TaOJIUL U rpa)MKOB, YUUTBIBATH OTPELIHOCTH,
JIeJIaTh BBIBOJIBI I10 PE3YJIbTATAM MCCIIEIOBAHUS

[ToHnMaHMe XapaKTEepPHbIX CBOMCTB (DHU3MUYECKUX
Mojelel (MaTepuaibHas Touka, aOCOTIOTHO TBEPI0E
T€JI0, MOJEIN CTPOECHMsI TIa30B, XKHUAKOCTEH W
TBEPABIX  Ted, IUIAHEeTapHas MOJEIb  aTroMma,
HYKJIOHHAas MOJE€Ib AaTOMHOIO $1pa) U YMEHHE
MPUMEHATh WX I OOBSICHEHUS (DUIUIECKUX
IIPOLIECCOB

YMeHue OOBACHATh (PU3MUECKUE MPOIECCHl U
CBOMCTBA Te€JI, B TOM YHUCJIE U B KOHTEKCTE CUTYalNil
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIBISTH  MPUUYUHHO-CJIEICTBEHHBIE
CBSI3U M CTPOMTH OOBSICHEHHE C OINOpOi Ha
W3y4eHHbIE  CBOWCTBa  (PU3WYECKUX  SIBICHUH,
¢du3nvecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTH

YMmeHnue pemath pacuéTHble 3ajauu (Ha Oaze 2 — 3
YpaBHEHUM), WCIONB3yS 3aKOHBI H  (OPMYIIBI,
CBSI3bIBAONIME (PU3NUECKUE BETMUMHBI, B YACTHOCTH,
3aMHChIBATh KPAaTKOE YCIOBHE 337a4M, BBISBIATH
HE/IOCTAloIIMe JaHHble, BBIOMPATh 3aKOHBI U
dopmynbl, HeoOXomuMmble AN €€ pelleHus,
UCTIONIB30BATh CHPABOYHBIC JAHHBIC, MPOBOAMTH
pacuérbl U OLIEHUBATh PeaTMCTUYHOCTD
MOJTYYEHHOTO 3HAUeHHs (HU3MYECKOH BEINYMHBI;
YMEHHE ONpeIensiTh pa3MEpHOCTb (huznyeckon
BEJINYMHBI, TOJTyYEHHOHN MPH PELICHUH 3aa4uH

YMeHue XapakTepu3oBaTh MPHUHIUIIBI JIEUCTBUSA
TEXHUYECKHX YCTPOHCTB, B TOM YHCIIE OBITOBBIX
MpUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOLIECCOB TI0 WX OMHMCAHUIO, MCIIOJB3Yys 3HAHHUS O
CBOMCTBax (M3UYECKUX SIBICHUH W HEOOXOIUMBIE
(bu3nyecKre 3aKOHOMEPHOCTH

10

VYMeHne HCHoJb30BaTh 3HAHUSA O (1)I/ISI/ILICCKI/IX
SIBJICHUSAX B HOBCCI{HCBHOI\/’I KHU3HHU JJIA obecreyeHus
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0e30macHOCTH TMpU  OOpamieHud ¢  OBITOBBIMH
npubopaMu U TEXHHYECKUMU  YCTPOWCTBAMH,
COXpaHEHHUs 3JI0POBbSI W  COOJIOJIEHUS HOPM
AKOJIOTUYECKOI0 MOBEJAEHUS B OKPYXKAIOIIEH cpene;
IMOHHMaHHe HEOOXOIMMOCTH MIPUMEHEHUS
JIOCTHOKEHUU buzuku Hu TEXHOJIOTUH st
paIrMoOHAIBHOTO MPUPOIOTIOIH30BAHNUS

11

OmbIT momcka, NpeoOpa3oBaHUsS M TNPEICTABICHUS
uHpopManuu  (U3UYECKOTO  COJEpXKaHHS  C
UCTIOJIb30BaHUEM MH()OPMAIMOHHO-
KOMMYHHKATHUBHBIX TCXHOHOFHﬁ; YMCHHC OLICHUBATH
JIOCTOBEPHOCTh  IOJNYy4eHHOW uH(opmanuu Ha
OCHOBC€ HMCIOIIUXCA 3HAHUU H JOIMIOJIHUTCIIbHBIX

HUCTOYHUKOB; YMEHHE HCII0JIb30BATh pu
BBITIOJTHEHUH y4eOHBIX 3alaHui Hay4HO-
HOMYJISIPHYIO JUTEpaTypy ¢buznyeckoro

COJIEp’KaHUsl, CHPAaBOYHBIE MAaTEpUalbl, PECYPCHI
cetn HWHTepHeT, BiageHHe Oa30BHIMH HaBBIKAMHU
npeoOpa3oBanus UHPOPMAIUU U3 OJHOW 3HAKOBOW
CHCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIICHHUS HAa OCHOBE
nHGOPMAIIMY U3 HECKOIBKIX UCTOYHUKOB

73




HEPEYEHbBb 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsiemMmbliidjieMeHTCOIEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
1.1 Mexanndeckoe naBuwxkeHue. MarepuanbHas Touka. (CuctemMa  oTcuéra.
) OTHOCHUTENBHOCThIBHYKCHUS
PaBHoMepHOE 1 HepaBHOMEpHOE JBHKeHHE. Cpennsisi ckopocTs. Dopmyna st
1.2 BBIYHCIICHHSI CpeTHEN CKOpPOCTH: V = S/t
PaBHOMepHOE NPAMOJMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI Tejia OT
BPEMEHU B CIIy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
13 M)=x+ud
['padmku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, IMPOEKIUU
NepeMeNieHus, IyTH, KOOPAUHATHI TMPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUHI
3aBUCHUMOCTh KOOpJIWHATHI Tejla OT BPEMEHH B Ciy4yae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEHOTO IBU>KEHUSL:
L‘Q
Sp(f)=vg, #f+ay+ =
i
@opmynbl UIsI MPOEKIUU MEpPEeMEUIeHHs, MPOEKIUU CKOPOCTH M TPOEKIUH
YCKOPEHUS TPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
14 'Sx(r)zuﬁx'r_'—ﬂxli‘
U_\'('f) =Up T4, 1,
a,(f)=canst,
UI.TL - l‘)1.'r‘ ZZHISI
['paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUs, MPOEKIUU
CKOPOCTH, MPOEKIUU TEepEeMELICHUs, KOOPAUHATHI MpPU PABHOYCKOPEHHOM
IPSIMOJIMHEITHOM JABMKEHUU
CBobonnoe manenue. GopMyIibl, ONUCHIBAIOIIME CBOOOAHOE MaZeHHE Tena I0
BEePTHKANMH (JBWDKEHHWE Tela BHHU3 WU BBEPX OTHOCHTEIHHO TOBEPXHOCTHU
1.5 3emumn). ['padukm 3aBUCUMOCTH OT BpEeMEHH Il TPOEKIMH YCKOPEHHS,
MPOSKIIMA CKOPOCTH W KOOPAMHATHI TPU CBOOOAHOM TAACHUM Tela II0
BEPTHUKAIH
CKOpoCTh PaBHOMEPHOIO JBHKEHUSI Teja MO OKpyxkHOCcTH. Hampasienue
CKOPOCTH.
®opmyna sl BBIUMCICHUS CKOPOCTU 4€pe3 PaguyC OKPYKHOCTH U TEPUOL
oOparreHus:
1.6
L= 2mR
T
HentpoctpemurenbHoe yckopeHue. HampasieHue IEHTPOCTPEMUTEIBLHOTO
yckopeHusi. Dopmyria sl BBIYUCIEHUS YCKOPEHUSI:
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_w
W= R
®dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpalieHHUS:
vl
T

Macca. ITnotHocTh BemecTBa. @opmyiia i1 BBIYUCICHUS INIOTHOCTH:
m

1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CloKeHue Cui
1.9 SIBnenue unepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBJIEHHOCTh BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEMCTBYIOIICH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akoH HerotoHa:
1.11 Fy 3 =-F
TpeHne nokos u TpeHue CKoabXkeHU. PopMyna A BHIYMCICHUS MOAYIISI CUJIBI
TPEHUSI CKOJIbKECHHUS:
F_=n-N
1.12 - M

1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My - 11
F=G.—L1L 2

R
Cuna 1spKkecTd. Y CKOpeHHe CBOOOTHOTO MaeHHUS.

®dopmyra 7151 BBIYUCICHHS CHITBI TSHKECTH BOJIM3U TToBepXxHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.
HeBecoMocTh 1 neperpy3ku

1.15

HUmnynec Tena — BeKTOpHas pu3ndeckasi BeJIMYuHa.

p=mo
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Nmnynbc cuctemsl Ten. U3meHenne ummysnbca. MIynbCCritbl

1.16

3aK0H COXpaHEHUs UMITYJIbCA I 3aMKHYTON CHCTEMBI TEJI:
p=nyU, +m,U, =const

PeakTuBHOEIBHKEHIE

1.17

Mexanudeckas padora. @opMyia Jjisi BEIYUCICHHS pabOThI CHJIBI:
A=Fscosct
MexaHnuecKassMOIIHOCTE:

4
t

N=

1.18

Kunernueckas u noteHuanbHas sHeprusa. Popmyia s BBIYUCICHUS
KUHETUYECKON IHEPTUH:

2
Teopema o kuHeTHYECKOM HEpTUK. DopMyria il BBIYUCIEHUS TOTEHIUATBHON
SHEPTUU TeNa, MOHATOrO
Hana3eMIIEN:

E,= mgh

1.19

MexaHudeckasi SHEPTHs:
E=E.,+E »
3aKOH COXpaHEHHSI MEXaHUYECKOHM sHepruu. Popmyiia s 3aKOHA COXPAHEHUS

MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: E = const.
ITpeBpanieHre MEXaHMYECKON YHEPTUH ITPH HATMYUH CUJIBI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[ToaBuxHBIN 1 HeTTOABIKHBIN O0510kH. KITJI mpocThIxMexaHNU3MOB,
n= Aﬂmma

AS&TIH‘E[E:E:E&H

1.21

JlaBiienue TBEpIOTO TEIA.

dopmyia s BBIYUCICHUS JaBJICHUS TBEPIOTO Tea:
_F

P= =

JlaBiieHue ra3a. ATMOC(EepHOE TaBICHUE.

['mapocraTdeckoe JaBlieHHE BHYTPH KUIKOCTH.

DopMyia 1Sl BBIYMCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
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p=pgh+p_.

1.22

3axoHnllackans. I'mapaBnndeckuiinpecc

1.23

3akoH Apxumena. Popmyna ISl ONPEICTICHHUS BBITAIKWBAIOIIEH CHUIIBI,
JEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJKOCTh UJIH T'a3:

Fam =pEV

YcnoBue naBanus Tena. [lmaBadue CYI0B M BO3QYyXOILIaBaHHUEC

1.24

Mexanudeckue KojeOaHus. AMIUIMTY[a, TEpUOA M dYacToTa KoJIeOaHHi.
®dopmyiia, CBSI3BIBAIOLIAS YACTOTY M MEPUOJT KOJICOAHUI:

1.25

MaremaTnueckuii W MNPYXKUHHBIA MasTHUKU. [IpeBpalieHue sHeprum npu
K0J1Ie0aTEIbHOM JBH)KCHUU

1.26

3aryxatomue kKojnebanus. Beinyxennsle koaebanus. Pesonanc

1.27

Mexanunueckue BOJHBI. [IpoJobHBIE W IMOTEpeYHbIe BOJHBL J[JIMHA BOJIHBI U
CKOPOCTb PaCIpOCTPAHECHHUS BOJHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE
IByX cpenl. IHdpa3Byk u yIbTpa3ByK

1.29

IIpaxkmuueckue pabomul

N3MepeHne cpelHell MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI, HKECTKOCTH
NPYXKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHHS; pabOThl CHIIBI TPEHHS, CHUJIBI
YIPYroCTH; CPEIHEH CKOPOCTH JBHUXEHHs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHUs1 Opycka Npu JBM)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoja Koie0aHMH MaTeMaTH4eCKOro MasTHHMKA,; YacTOThl M IepHoAa
KOJICOAHUH MPYKUHHOT'O MasiTHUKA,; MOMEHTA CHIJIBI, IEMCTBYIOIIEr0 Ha phlvyar;
pa®oThl CUIIBI YOPYrocTH INpHU MOABEME Ipy3a C IMOMOIIBIO HEHNOJBUKHOTO
650Ka; pabOTHI CWJIBI YIPYTOCTH IPU NOABbEME TPYy3a C MOMOUIBIO MOABHIKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIBI OT 00BEMa MOTPYXEHHOM
YacTH TeJIa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOLICH CHIIBI
OT Macchl TeNa; CUJIbl TPEHUSI CKOJIBbKEHMSI OT CHJIbI HOPMAJIbHOTO JABJIECHUS U OT
pOZla MOBEPXHOCTH; CHJIBI YINPYTOCTH, BO3HUKAIOIIEH B IPYXKHUHE, OT CTEIECHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yriia HAaKJIOHAa HalpaBIISIOLICH;
nepuoja (4acToThl) KoleOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHOAA
KOJICOAHUH TMPYKUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTH Iepuoja KoieOaHWM HHUTSHOTO MasiTHHKAa OT
Macchl rpysa. [IpoBepkaycioBusipaBHOBECUsIpbIYara

1.30

QDusuueckue s61eHUA 6 nNpupoode: TIPUMEPHI JBUKEHHMS C Pa3IMYHBIMU
CKOpPOCTSAIMH B )KMBOW M HEXHWBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U
TCXHUKEC, MPUWIMBBI W OTJIUBBI, JABUKCHHUC IUJIAHCT ConHeunon CHUCTCMBEI,
pPEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, PhlYaru B TeJie YeJ0oBeKa, BIUSIHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCTIpPUSTHE
3BYKOB HBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 3XO
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1.31

Texnuueckue ycmpoticmea: CUUIOMETP, NATYUKHU TOJIOKEHUS, PACCTOSIHUSA H
YCKOpEHUs, IWHAMOMETp, MOIIINWIHUKHA, PAKEThl, pblyar, IOJIBWKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOmrarmuecst cocyipbl, YCTPOMCTBO BOJOINPOBOJAA, THIAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEITIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYJISPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS
2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIEeCTBA.
Kpucrannuueckue u amopdHbIe Tena
29 JBwxenue wyactun BemiecTBa. CBS3b CKOPOCTHM  JBMIKEHUS YACTUI[ C
) TeMIiepaTypoii. bpoyHoBckoenBmkenue, muddys3us
2.3 CMmauyuBaHuE U KaUJUISIPHBICSBIICHUS
24 TennoBoepacIMpEHNE U CKATUE
2.5 TennoBoepaBHOBeCHE
26 Buytpennsss sHeprus. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS
) BHYTPEHHEN YHEPTUU
2.7 Buapl Temonepenaydn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanue u OXJIAXKICHUE TeJ. KonunuectBo TEIUIOTHI.
Y 1ebHasATEINIOEMKOCTD:
2.8 _ ( ]
Q=cm\t, -1
3aKkoH COXpaHEHUS SHEPrUu B TEIJIOBBIX mporeccax.
YpaBHEHHETEIIIOBOrO0aIaHCa!
2.9 _
O +0, +..=0
Ucnapenne u koHaeHcanus. M3mMeHeHWEe BHYTPEHHEH SHEPruM B Mpolecce
710 uCrapeHus u KOH/ICHCALIUU. KunenuexuakocTu.
’ VnenpHasTeroranapoodpazoBanus: L = O/m
2.11 BnaxnocTeBO31yX2
[InaBnenne W Kpuctasuzanus. 3MeHeHWe BHYTPEHHEH »JHEpPruu npu
MJIaBJICHUU U KPUCTAIUIA3AIUU. Y IebHASTeIIOTAIIaBICHHUS:
2.12 5 )
m
BHyTpeHHsis sHEprusi cropanus TOIUIMBA. Y IeJIbHAs TeIIOTa CropaHus TOIUIMBA:
2.13 q=0/m
2.14 [Tpunatunb! paboTh! TermnoBbix ABuraTenei. KI1J[ remmoBoro auraresns
IIpakxmuueckue pabomoi
215 H3mepenne ynenbHON TENMIOEMKOCTH METAJUIMYECKOTO LUIMHIPA; KOJIMYECTBA

TEIJIOTHI, TOJYYEHHOTO BOJAOW KOMHATHOW TeMmmeparypsl (PUKCHpOBAHHON
MacCCbl, B KOTOpPYIO ONYLICH HaneTLIﬁ OUIMHAP, KOJHUYCCTBA TCIUIOTHI,
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OTJAHHOTO HArpeThiM MHUJIMHIPOM, TOCJIE OMYCKaHHS €ro B BOAY KOMHATHOM
TCMIICPATYPHhI; OTHOCHUTEJIBHOU BIIAXKHOCTU BO311yXa, y[[efH:HOﬁ TCIIJIIOTHI
IUTaBJICHUs JbAa. MccienoBaHWe W3MEHEHHS TEMIEpaTypbl BOABI  IIPH
PA3JIMYHBIX YCJIOBUAX,; ABJICHHUA TCHHOOGMeHa npu CMCIIMBaHUH XOHOI[HOﬁ )41
ropsiueii BOIbI; IpoIiecca HCIapeHust

Duszuveckue s61eHUS 8 npupode: IMMOBEPXHOCTHOC HATSXKCHUE W KaIllUJIJISAPHBIC

2.16 SIBIIGHUS B NPUPOJAE, KpUCTALIBl B mpupoje, usnydeHue CoiHia, 3aMep3aHue
BO/1I0EMOB, MOpCKHe OpH3bl; 00pa3oBaHKEe POCHL, TYMaHa, HHesl, CHera
Texnuueckue ycmpoucmea: KalWUISAPbl, IPUMEPBI UCIIOIb30BAHNUS KPUCTAILIOB,

217 KUJKOCTHBI TEPMOMETpP, JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS

' JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, IBUTaTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexrtpuszanus Tell. J[Ba BUa 3JEKTPUUECKHUX 3apsii0B

3.2 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH KynoHna

33 3aKOHCOXPaHEHUSAAIEKTPUUECKOTr03apsiaa

34 Onektpuyeckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro mosid. [lpuHnmn

) CYMEPIIO3UIUH JIEKTPUUECKHX T0JIeH (Ha Ka4ueCTBEHHOM YPOBHE)
35 Hocurenu »snektpuyeckux 3apsaoB. JIeHCTBUE JJIEKTPUUYECKOTO IIOJS  Ha
) ANIEKTpUYECKHE 3apsbl. [[pOBOAHUKYN U AUAIEKTPUKHU
ITocTossHHBIN 37eKTpUYecKHil TOK. JleicTBHs 3iekTpuyeckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=q/t,U=A4/q
DIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:

3.7 R =pl/S

38 3akoH Oma ans yyactka snextpuueckoit nenu:/ = U/R
[TocnenoBarenbHOE COETMHEHUE POBOAHUKOB:

I,=1,: U=U,+U,; R=R +R,

3.9 [TapanensHOE coelMHEHHE POBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:1=1+1,.; Rzi.

- - 2
CwmeniaHHbleCOe IMHEHUSTIPOBOTHUKOB
310 Pa6oTa u MmomHOCTE AnekTpuueckoro Toka. 4 = Ult, P = Ul
3akon/lxxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT  Opcrena. MarHuTHOe TOJ€  OPSMOro  MPOBOAHUMKA C€  TOKOM.

JIMHUMMarHU THOUMHAYKITUHA
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MargutHoe IIOoJI€ IIOCTOSHHOIO MarHurta. B3anmMoaeldcTBHE NOCTOSHHEBIX

3.13
MarHuTOB

3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM

3.15 Oneitel @apanes. SIBneHne nekTpoMarHuTHONM nHAYKUKHU. [IpaBunoJlenna
Ilpakmuueckue pabomul
W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AIEKTPHUIECKOTO TOKA.
HccnenoBaHue 3aBUCHUMOCTH CHUJIBI TOKAa, BO3HMUKAIOMIETO B MPOBOJHUKE

316 (pe3ucTopsbl, JTaMIIOYKa), OT HAIMPSDKEHUS] HAa KOHIAX NMPOBOJIHUKA; 3aBUCHMOCTH
COTMPOTHUBIIEHUS OT JUIMHBI MPOBOJHUKA, TUIOMIA/IA €T0 MOMEPEUHOr0 CeUeHUs: U
YIEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIeI0BaTeIbHOM
COCMHEHUU NPOBOJHHUKOB; TpaBWJIa JUIA CUJIBI AJIEKTPHUUYECKOTO TOKa MpHU
napajuieIbHOM COEIMHEHUHU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHUs 6 npupooe: SIEKTPUUECKHE SBJIEHHUS B aTmocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiu, Ipeld MmoIocoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HU Ha 3emiie, MOJISIPHOE CUSIHHE
Texnuueckue ycmpoucmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETHUTENbHbIE  MPUOOPHI,

3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsr), IEKTPUYECKHUE
IpeOXpaHUTENH, D3JIEKTPOMArHUT, OAJIEKTPOJABHUraTeNIb IOCTOSHHOTO TOKa,
TeHEepaTop MOCTOSIHHOIO TOKa

3.19 OneKkTpoMarHuTHbIE BOJHBL [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20 JIyueBast mojens cBera. [IpsaMoMHETHOE pacIIpOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaiio

3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucnepcusiceera

394 JInnza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHUE JIMH3bI. OnThueckas cuia
auH3el: D = 1/F

3.25 I'ma3 kak ontuyeckas cucrema. OnTHuecKue npudopsl
Ipakmuueckue pabomul
###Par###I3mMepeHre  ONTUYECKON CHUIIBI coOuparomiel JUH3bI;, (OKYCHOTO
paccTostHUs COOMpAIOIIe JIMH3HI (IT0 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeaAMETa U
M300pakeHHs, KOrja MPEAMET PaCIOIOKEH B JIBOWHOM (OKYyCe), MOKa3aTels

3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOMCTBA HM300pa)KEHUs, IMOITYYEHHOTO C TTOMOIIBIO
coOHparomiel JIMH3bI; W3MEHEHHsS (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MIpeJoMJICHUS CBETOBOTO Jiydya OT yIjia MaJeHus Ha
IpaHUIIE «BO3JIYX — CTEKIIO»

397 Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
OTNITHYECKHUE sBJICHUS B aTMochepe (11BeT Heba, pedpakiius, pamgyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHYECKUE
CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydenus. Peaknuu anbda-u Oera-
pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-vactui. Ilnanerapasmoaenbaroma
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4.3

CoctaBatroMHoOrosiipa. M3otormsl

4.4 IlepuoamnonypacnagaaTOMHBIXSEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YHCEI
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIH pPAaTUOAKTHUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4H, pPaJIHMOaKTUBHOE W3JIyYEHUE IIPUPOAHBIX MUHEPAIOB,
NeiicTBUE paOAaKTUBHBIX U3JIyU€HUN HA OPTaHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBINA JO3UMETpP, KaMepa

BunbcoHa, siiepHast JHEpPreTuKa
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET
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