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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMN U TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl IO (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOYUCHHs, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT IpUMEPHYIO MOCIe0BaATEIbHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMsl 10 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyUYHYIO0 KapTUHY MHpa, MPEeIOCTaBiIsIeT Haubojee SICHbIC
oOpa3ibl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUs, TO €CTh Ccrnoco0a MoJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL JAHHBIC U UCITOJIb30BATh HAYYHBIC JJOKA3aTCJIbCTBA JIJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX opranuzamusax Poccuiickoit  ®exnepanuu, peaau3yOLINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie TIO3HAHMS U (hOPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX Iejield mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHIA;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAIbHBIC HCCIEJAOBaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu ITpodeCCHOHATIBHOM AeATEILHOCTH, CBI3aHHBIMHU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo0111ee yuCIo0 4YacoB, pEeKOMEHIOBAHHBIX JJIsl U3y4eHUs (PU3UKH Ha Oa30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIBbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PHU3NUYECKUE SBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPOY.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, DJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. M3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlle, YeM OOJIbIle BHICOTA
MyCKa.

IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTammyecknx) Teil. B3anMocCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmomenue  siBmeHud,  OOBSACHSIONIMXCS ~ TMPUTSHKEHUEM — WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBH)KCHUE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHULIEC
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTh. Crnoxkenue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbITBIL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOCHEPHOTO JABICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS INIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBL, ICUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbruara. [IpumMeHeHne npaBusia paBHOBECHS pblyara K 0J10Ky. «30510Toe



npaBuiio» Mexanuku. Koaddunuent nonesnoro aevicteus (nanee — KI1J[) mpocTteix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KII/l HaKTOHHON NIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TemoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUSA
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEW HHEPruu:
TerIonepeaavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUNIMYECKMX BEHIECTB. YJEJbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JIBa poma IEKTpUUYECKUX 3apsioB. Biaumonencrsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpOBOJHHUKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJeKTpUuecKoro Toka. 3akoH J[[xoymns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUYECKOrO TOKa. [[puMeHeHne 31eKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHue 31eKTpoMarHuTHOW MHAYKIMU. [IpaBumno JleHua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEUCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpAaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTU CUJIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanre NeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anuies.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cuil TsKECTH, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHMsI T€la OT MAacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOIEUCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JATBHEUIIETO0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK ps HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINUE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBLHON MMOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI  YIOPYrOCTH TIPH  TOIBEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABMYKHOTO U TTOABUKHOTO OJIOKOB.

N3y4yenune 3akoHa COXpaHECHUS SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — koinebaHus.  BpHyxkzaeHHble — KojeOaHus.  Pe3onaHc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.
1. HaOmromenue koJyieOaHMM T IOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl M IEPHOJA KOJeOaHUN MPY>KUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

DJIEKTPOMATHUTHOE T10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pactipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxeHnue 6e0oro cBeTa B CIIEKTP.

W X N kR W E

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMMOCTH yTJiia MPEJIOMIICHUS CBETOBOTO Jiyda OT YIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHUH Yepes
[[BETOBbIE (DUIIBTPBI.



KBaunToBbIe fiBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCETro Kypca (U3MKH, a TaKXkKe A MOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE TIOJYYCHHBIX 3HAHUN pACHo3HABATh M HAYYHO OOBICHSITH
bu3ndecKue SBICHUS B OKPYXKAIOIICH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, TPAKTUIECKOTO UCIIOIL30BAHUS PA3TMIHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHHEe 0000IIaroero xapakrepa. MoIyidb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH J10003HATENBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OOpYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANUS HA MPUMEHEHHE (DU3MUYCCKUX 3HAHWKA JIJI PEIICHUs 3a1ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJIBbHON W NMPHPOITHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUs MpOTrpaMMElI 10 (pr3rKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABISITH W XapaKTepHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEHUS U CPAaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BIICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HHOU rpauKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1aro»keIaTeaIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIEeprMeEHTa, HCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessTb poJd, 00CYXIaTb IPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHPOBATBCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHAA  PEIICHHUH
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIpeIlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE XKE MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, epeava JaBJIeHUs TBEPAbIMU TEIaMHU, )KUJIKOCTIMHU U ra3aMu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJe 4YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a]]a4y B yUeOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT ToJIe3HOr0 JEHCTBUA MEXAHU3MOB, KHUHETHYECKas |
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUsS MEXAHUYECKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIN3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpPU MOMOUIH
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (DU3MUECKUX SIBICHUH WK
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYrOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBIBOJLI IO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

POBOJNTH KOCBEHHBbIE H3MEpPEeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIysl NPEIIOKEHHOW WHCTPYKLUWHU: TMPU BHINOTHECHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUAN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MUECKUX 3HAHUM B TOBCEIHEBHOUN
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOro COAepKaHus, CIIPaBOYHbIE MaTEpUabl, peCypChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOPMAINU (HU3UIECKOTO COACPKAHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3CHTAIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU paclpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKLM, U3IIy4YEHHUE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHUID WX XapaKTEPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUIbl B Hpupoae, u3iydeHue ConHua, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOJUTH NPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJJEKTPUYECKOE HaIpsSHKEHWE, CONPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaxXoJIuUTh (DOPMYJIBI, CBS3BIBAIONINE MAHHYIO (DU3UYECKYIO BEIHYHUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl M CBOMCTBA T, B TOM YHCJIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMbIe JUIsi €€ pelieHusi, MPOBOAUTh PACUETHl M CPABHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHNUE, OLECHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MPU H3IYUYCHUM OT LBETAa H3Iy4arolieil (MOrJIoNaroIei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl W B3aUMOJCHUCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJI€M TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



pOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

POBONUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHUK, OT HANOpsDKEHUST Ha  [POBOJIHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yAbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUIE€ TaOIUI] U TPaPUKOB, 1e/IaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEII0KEHHON MHCTPYKUUHU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPOM HAa UX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUraTelb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MPUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh MOUCK HMHPOpMALMK  (PU3NYECKOTO COAECpKaHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAayYHO-TIOMYJISPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KpAaTKHWE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 34 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHMBaTh COOCTBEHHBIM BKJIaJ B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTCcuéra, MarepuajgbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHBHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPJOTO TENa, paBHOBECHE, MEXaHUYECKHE KOJICOAHMS U
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHUsI M TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS DHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIDKEHHE, CBOOOHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aHMO/ICHCTBUE
TeJI, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXaroliue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyueckue SIBICHHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOrMYECKOE IEHCTBUE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, [TOTHASI MEXaHUYECKasi SHEPTHsl, IEPUO]
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HaYeHUss W €IUHMIIbI (U3HUECKUX BEIUYUH, HAXOIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33J]aul 3alUChIBaTh KPAaTKOE yCIOBUE, BBISABIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TP TOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHENHOE PACIPOCTPaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY W3 UW30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crmocoba U3MEPEHUs
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOoJIe0aHU MaTeMaTHYeCKOrOo MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



bU3NMYEeCKUX BEIWYWH B BHUAC TAOJUIl ¥ TPpaUKOB, JMeiaTh BBIBOJIBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas paboTa W MOITHOCTh, YacTOTa W TEPUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCIATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHS, PACCTOSHHS W YCKOpPEHHWs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3yYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
permeHny  y9eOHO-TIPAKTUYECKUX  3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
NPUBOJUTH  NpUMEpPHl  (HAXOOUTh  WHOOpPMAIMIO O  IPUMEPaXx)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUWHBIN ammapar HU3y4aemoro pasiena (U3MKH U COINpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa I10

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava nasinenus TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 ! https://m.edso00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBToOpuTe1bHO-0000 A0 1IN MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MGXEIHI/I‘-ICCKI/IG, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4nKa TeMneparypsl”

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
apuKa, mymeHHOTo



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OO0JIbIIEe, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOS
a LIHE JtCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHre 4acTHI] BEIIECTBA bubmmorexa [JOK
HBei https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOI'O
PaCHIMPEHHUS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBIKEHUE
but6mmoreka [IOK
13 CkopocTh. EAUHHIBI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHH ABMKEHUS bubmmorera TIOK
Y p https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 BiaumopeiicTBue Ten Kak MprUunHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEIAN
18 Pemenne 3agau mo teme bubmuorexa [IOK
"[TnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuita KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne taroreHusa. Cuiia TSKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha JIPYTHUX TUTaHeTaX.
23 dusnueckue XxapakKTEPUCTUKHA bubmmorera TIOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmorekxa [IOK
24 Usmepenne cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne OByX CHJI, HallpaBJIEHHBIX
N X . P but6mmoreka [IOK
26 10 OJTHOM MPSIMOM.

PaBHozelcTByIOIMAs CHUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I[ paduyeckoe n3oodpakeHue
cry, «CUnbly,
«PaBHOZEWCTBYIOILIAS CUID»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [{OK
https://m.edsoo.ru/ff0alcc8

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHn4ecKkoe JBHKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'paduueckoe n3odpakeHUe CUID»,
«Cumb»

JaBnenne. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJaMU, )KUIKOCTSIMHU U Ta3aMH bubmorexa LIOK
» KHIL : https://m.eds00.ru/ff0a25h0
3akon ITackains
JlaBiieHUE B XKUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubnuoreka [{OK
B JKMIKOCTH U rase. 3axoH Ilackamsay» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mnpasanueckuii mpecc bubmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHMS BO3 HOM
41 036&:)10111(1/1 3emnu 3;1[:3};/IH(;IHMOCTB bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubnuotexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneitT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubmorexa LIOK
a AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoreka [IOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa [IOK
4 POTPYZCHIORE B HIX TEIO. htps://m.eds00.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas paboTta
48 «OmnpeneneHue BhITAIKUBAIOIICH bubnnoreka [JOK
CHUJIbI, ICVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMMOCTH Beca BuGmorexa LIOK
49 Tea B BOAC OUT 00nema https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tenay
bu6nmorexa LIOK
50 Hlnaparine Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJAKHU U
OIpeJIeIIeHNE €€
Ipy30MOABEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlaBanue CynoB. bubnunorexa LIOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnunorexa LIOK
>3 Mexaniieckas pagora https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EquHUIBI MOIIIHOCTH Bubmorexa HOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
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

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cun Ha ppiuare

KonrpomnbHas pabora 1o Teme
«JlaBrieHE TBEPBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas nposepodHas
pabora

PesepBHylit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBneHue
TBEPIBIX TEJI, KUIKOCTEH U ra30B» /
Bcepocculickas npoepodHas
paborta

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HMccnenoBanne ycIoBAN
PaBHOBECHSI phIyara

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBECHSI pblUara

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3agau mo Teme "Pabora,
mortaHocTh, KITI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



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

Mexanuyeckas SHEpIusl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPTHs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM

wIockocTu"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

66 KonTponbhas pabota no teme

«PaboTta 1 MOIIHOCTb. DHEPIUs»
PesepBHylit ypok. Pabora ¢

67 TEKCTaMU 110 TeMe "MexaHndeckoe
nBIOKeHHe"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0adee6

Pesepubiit ypok. Pabora ¢
68 TekcTaMH 110 TeMme "Padora.
MomHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
JI:;-II Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I[()l:ll:())]:;feﬂbﬂble
padoTshI padoThI pecypeni

OCHOBHBIE TIOJ0KEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3Hor:j) cocmzimﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo0.ru/ff0a5530

7 TemoBoe paclIupeHne U CKaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBa3b TeMIepaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH SHEPIUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CTOpaHusAa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPHCTAJUIMYECKUX TeJl. Y AeIbHas bubmorexa HOK
P e https://m.eds00.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopatopHast
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHIUTIBI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHCPTHHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble sBJeHUs. 1I3MeHeHne bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 B3anmopencTere 3apsyKeHHBIX TEIL. bubmmnoreka HOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DnemenTapHbii 3apsia. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
bubnunoreka LIOK
36 cymecTBoBaHus. MIcTouHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHCTBHUSI DJIEKTPUUECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHBIC YaCTH
Cwita Toka. JlabopaTopHas pabora

41 "Uzmepenue u erl)" Jmp OBaII{)I/Ie CHJTBI 0.5 bubmmorexa [JOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOoe HaNpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 Y enbHOe COPOTUBIICHHE bubmorexa LOK
p https://m.edsoo.ru/ff0aa738
BeIleCTBa
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIPOTHUBIICHUS MPOBOJHUKA OT €T0 1 bubmorexa [JOK
p poBO https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBUCHMOCTH CHUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

ydaCTKa Hernu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LIOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Ji1d pa3InyHOTO bubnnorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 JJIEKTPUUYECKOI0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbBIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIE MAarHuThbl, UX

54 N
B3aUMOJECHCTBHUE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTHOe moie. MarauTHoe 1moJjie
bub6nmoreka IIOK
56 3eMJIM U €ro 3HaueHUue VI KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
57 3apsoKeHHBIE TENA U UX bubmorexa HIOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. ITocToSHHBII
AJIEKTPUYECKUM TOK"
KonTponbHas pabota mo Teme
"DnexkTpudeckue 3apsabl.
3apspKEeHHbIE TeNNa U UX
N N bubmuoreka [{OK
58 B3anMoOAeHCcTBHA. [10CTOSTHHBINI
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PesepBHblit ypok. Pabora c
Tekctamu 1o TemMe "IlocTosTHHBIN
59 SIIEKTPUIECKUI TOK" / bubmorexa LIOK
p B https://m.edsoo.ru/ffOacdcé
Bcepoccuiickas npoBepoyHas
paborta
OmneiT OpcTena. MaruuTtHoe nosie
60 3JIEKTPUYECKOTO Toka MaruuTHoOe bubmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMarHuToB B 05 bu6nuorexa [IOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yyeHue nericTBUSI MATHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyHrpoBaHue U U3yyeHue
paboThI BNIeKTpoABUTATENIS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

64

Dnektporereparop. CrocoOs
MOJIYYEHUS DIIEKTPUYECKON
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o TeMe "DIeKTpUIecKHe u
MAarHUuTHBIE IBIICHUS"

KonTponpHas pabota mo Teme
"DNeKTpUYECKUEe U MArHUTHBIE
SIBIICHUS"

PesepBHslit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TennoBrlie
siBiIeHus"

PesepBHbIii ypok. Pabota ¢
TEKCTaMU 110 TeMe "MarauTHeie
siBieHus"”

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



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

OBIIEE KOJIMYECTBO YACOB I1O
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
lamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yrioBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Saxon Iyka osmesso vz
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpi?le?1zHiIer>)zS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cua penns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpEI[eJ‘II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Penrtenue 3amad mo teMe "3aKOHEI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubnmoreka [JOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO 1
https://m.edsoo.ru/ff0af044
NaJeHus
Ypok-koudpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau no reme "Cuna BuG OK
nonnoTexa
24 TSOKECTU Y 3aKOH BCEMUPHOTO i
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCom0oTHO TBEPAOE TEIO.
. bubnuoteka [JOK
26 PaBHOBecue TBEpOTO TENA C 1
W https://m.edsoo.ru/ffOafe36
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LlenTp Tsxectn
28 Pemenue 3agau 1o reme "MoOMEHT bu6mmorexa [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU padoTe Eub OK
nonroTexa
29 1o TeMe "MexaHnyecKoe IBUKEHUE. 1

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. bubnnorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0OH COXpaHEHUsl UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bubnuorexa [JOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsogru p—
PaboTa cutbl TSKECTH, CHITBI bu6mmorexa [IOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIpU paBHOMEPHOM JBH)KEHUU Teja
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruM U paboThI.

[ToreHmanpHas SHEPrust

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaboparopHas pabota «3yuenue bubnmoreka [JOK

3aKOHA COXpPAaHCHUA DOHCPTUN»

https://m.edsoo.ru/ffOb12fe



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
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHUE U €T'O
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

47

48

JlaGoparopHas paboTa
«OmpeneneHue 4acToThl U Mepuoja
KOJICOAHUH TPYKHUHHOTO MasiTHHUKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckue BosHbl. CBOMCTBa
MeXaHU4ecKuX BoJH. [IpogonbHbIe 1
HOTIEPEYHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenmus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacnpocTpanenue u
OTpakeHHE 3BYyKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHn4eckue KoneOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB QJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3ama4d Ha OMpCACIICHUC
HaCTOTHhI U JJIMHBI
SHGKTPOMaFHHTHOﬁ BOJIHbI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pacipoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3a1ay Ha MpUMEHEHME bubmmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 ceera. Mcronb3oBaHKe MOJIHOTO bubnnoreka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
creksio""
VYpok-koHpepeHus
"Hcnonb30BaHUE TTOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [HOK
69 [Moctpoenne n3o6pakeHu B TMH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
I'ma3 kak onruyeckas cucreMa. bubmuorexa [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTPaJbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOICHUH Yepe3 [BETOBbIE
bunbTper"
Ypoxk-npaktukyM "BonHOBBIE

76 CBOICTBa CBeTA: JUCIIEPCHS,
uHTepdepeHms u quppaxus"

77 OmnseiThl Pesepdopaa u mranerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " IIOrJIOMCHUE CBECTA

. bubnmoreka [JOK
79 atomoMm. KBanTsl. JInneliuaTeie https://m.edsoo.ru/Ff0c144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo0.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
N3otonbl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PagnoakTuBHBIE peBpalieHus” https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-KoH(pepeH s
86 "lfa I/IoaKngli{H? W3JIy4YEHHUS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakiuu. 3aKOHBI
87 COX paHCHESI 3aps0BOTO U bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI
88 DHeprus CBSI31 aTOMHBIX SITIED. bubnmoreka [JOK
CBs13b Macchl U DHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
o1 VYpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

pPaauOaKTUBHBIX U3NTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie sBicHu"
KoHTpoinbHas pabora 1o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBrie sBicHus"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpenue, o6o6meHue. Pemenne
95 aC‘leTI;)-IBIX 1 Ka4eCTBEHHBIX 3a]1a4 bubmorexa HOK
P \ . https://m.edso0.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o600eHNe. Permenne
97 ACYETHBIX U KaYCCTBEHHBIX 3a7a4 bubmorexa [JOK
P | " https://m.edso0.ru/ff0c2b30
no teMe "KIIJ] anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 bubnnorexa LIOK
. https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 bubnnorexa LIOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUZNUECKUX SIBICHUN

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHAa ¥ 3alHCBhIBAaTh €r0 MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE€ CHUTYyalliii TpPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX MIaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJlu3a YCIIOBUS  3aJjaud  3alKChbIBaTh  KpaTKOE  YCJIOBUE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(¢U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3aMKUCHIBATh MMOKa3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUs, CJIeAys MPeaJoKeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHs (PU3UUECKUX BEIUYMH, CIETys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MNPUHIUMBI JCUCTBUS TPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

WCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PHU3MYECKUX SABIECHUU U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOAMTH TpUMEpPHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPAXx)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpelie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITH

MOJKET OBITH HeﬂOCTOBCpHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B JPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIIOJb30BaTh M3YyYEHHBIN IMOHATUWHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUM, aJeKBaTHO OIEHMBaTh COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM uucie GUu3NYECKue SIBICHUS B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUYECKUE SIBIICHHUA,
UCHONb3ysd (U3MYECKHE BEJIUYMHBI, NPU ONHUCAHUM IPABUIIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacy€THbIe 3a1a4d B 2 — 3 IEWCTBUS, UCTIOIb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HA4YeHUE (U3UYECKOW BEIIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIJACIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCICAOBAHUS, NCTIATh BHIBOIbI

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

1.11

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPETHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJBb30BAHUEM IPSAMBIX HM3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUs  (DU3NYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPAaKTHYECKOTO  HCIONB30BaHUS  (DU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HH(POpMAK (U3HUECKOTO CONEPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca (pU3MKHU, CONTPOBOXK/IaTh BBICTYIUIEHHE IIPE3EHTALUEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘IGCKOG SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,




14

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SIBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCMOCTEN

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHfI, (I)I/ISI/ILIGCKI/IX 3daKOHa HUJIM 3aKOHOMEPHOCTU

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE MCCIIEIOBAHUS, BBIICIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(bU3MUECKUX CBOMCTB TEIl: CAMOCTOATEIHLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOMparomei JUH3bI), 00OCHOBBIBaTH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUS, CJIEAYysS MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DU3MYECKHX MOJeneil:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUHN YIeOHO-TIPAaKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPAaKTHYECKOTO  WCIIOJNIb30BAaHUS  (PU3WMUYECKUX  3HAHUA B
MOBCETHEBHON KHM3HM Il oOecriedeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (hOPMYIHPYsI TOUCKOBBIN 3aIpoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypchl cetu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHus, MyOIMYHO MPEICTABIATh PE3YIbTAThl MPOSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena 3J1eMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpuUpoae. SIBICHHS NPUPOIBL.
dusznueckne SBICHUS: MEXAHWYECKHUE, TEIUIOBEIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbl. UM3MmepeHue (U3HUECKUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTC3,
OKCIICPUMCHT II0 TIIPOBEPKEC THUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanve GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIEN

[TpakTyeckue paboOTHI:

###Par##113mepenne paccTOSIHUM.
#eHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

###Par#t#OnpeneneHue pa3MepoB MaJbIX Tell.
#HH##Par###13mepenne TemrepaTypbl TpH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhL

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHNU BELIIECTBA

2.1

#H#Par###CTpoeHue BeliecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, OKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/[Biokenne  dvactun  BemiecTBa.  CBs3b
CKOPOCTH JBMIKEHHUS YaCTUIl C TeMIlepaTypoi.

BpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre 4acTUI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par### Arperatuoie COCTOSTHUS BEIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXKIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco00eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuyeckune paboOTHI:
#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSAOB (C
HcIonb30BaHueM (pororpadumii).
2.6 H#HHHPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO

pacuIpeHust ra3os.
#HAH#Par#H#0nbITl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE 31
' HEPABHOMEPHOE JABU)KECHHE
#HH#Par###Cropocts.  CpenHsii ~ CKOpPOCTb  IIpHU
3.2 HEPAaBHOMEPHOM JBM)XEHHUU. Pacuér myTu U BpeMeHu
JIBUKCHUS
SIBnenue uHepuuu. 3aKOH MHEpLMU. B3aumoneicTsue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###1InotHocTs BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIleCTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#t#IBnenne tarorenus u cuia tsbkectd. Cuna
' TSDKECTH Ha APYyTux maHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxxenne cuj, HANMpaBICHHBIX IO OJIHOMN
' npssMoi. PaBHOAECHCTBYOIAs CUIT
3.10 [TpakTuyeckune pabOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOMIIE M Tak pganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHUS Opycka WM [Iapuka TIo
HAKJIOHHOM T1uiockocTH. OrmpeaeneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JIEMOHCTPHUPYIOIIHE
3aBHCHMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEN

®Ou3nYEeCKHEC SIBICHUS B npupoaec: NpuMEpbl ABUXKCHUSA C
Pa3iIM4HbIMU CKOPOCTAMU B JKMBOH U HEXKMBOU mpupoac,

IICP'ICTBPIG CUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, JKUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBép,[[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIIUUCHUA OaBJICHUSA
I[aBHeHI/Ie raa. 3aBUCUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TEeMIepaTyphl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCI1aMHU, XUAKOCTAMH U

razami. 3akoH Ilackang. ITHeBMaTHYeCKHe MaIIMHE

3aBUCUMOCTH JaBJICHUA JKHUIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapaaokc. Coobmatommuecs

cocynsl. ['uapaBnnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOe J1aBICHHE.
[TpyyuHBI CyIIECTBOBAHUS BO3IYIIHOM 00OJIOYKH
3eMuIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(epHOro JABICHHUS OT BBICOTHI HAJ YpPOBHEM
Mopst

W3mepenue atmocgepHoro nasineHus. [IpuGops mist
U3MepeHus aTMOC(HEpPHOro AaBJICHUs

[elicTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromasi (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTuueckue paboThI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
o0béMa TOrpyKEHHOH B JKUIKOCTb YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IlIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEN CUJIbI, IEUCTBYIOLIECH
Ha TeJI0 B JKUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLUE 3aBUCUMOCTb  BBITAJIKUBAKOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMa
IOTPYKEHHOW B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  OIpeaesieHHe  eé

rpys3ononb €MHOCTH

4.10

@duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO0 JaBJICHWUS HA JKUBOH OpraHu3M,

IJIaBaHUE PBIO

411

TexHUuYecKkne yCTpPOWCTBA: COOOMIAIOIINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHn4deckass MOIITHOCTD

53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKIOHHAas

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeneHue mpaBuiia paBHOBECHUS pbldyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku. Koaddunment

55 ITIOJIE3HOTO IEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [Tonnas mexanuudeckasi FHEprus. 3aKOH U3MEHEHHS U

COXpaHEeHMs] MEXaHNYECKON YHEPTHH




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
PaBHOMEPHOM JIBIDKEHHU Teja MO TOPU30HTAJILHOM
noBepxHOCTU. MccnenoBaHue YyCIOBUH paBHOBECUS
peryara. Msamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa cCOXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABUKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE

MCXaHU3MBbI B 6BITy

[IpoBepsiemble Y1eMEHTHI COTePKAHUSA

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYH}IpHOKHHeTI/I‘IeCKOﬁ TCOpHUn

Mogaenu TBEPAOro, JKUAKOIO U Tra3000pa3HOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
Tena

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHUE U KaWUISIPHBIE SBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaenbHas  TEIMIOEMKOCTb
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBneHne u  OTBEepAECBaHME  KPUCTAIUIMUECKUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenue. VYaenbHas Terora mapooOpa3oBaHuUs.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apurateneid  KIIJ
6.15 TEIJIOBOTO JIBUTATENs. TeroBbIe ABUTATENIM U 3alIUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboTHI:
H#HHHPar###0nbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHUIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEl 0 BBIPALIMBAHUIO  KPHUCTAJJIOB
6.17 IIOBapEHHO COIM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#H#Par###Onpenenenue qaBieHus Bo3ayXxa B OaJuioHe

LIIIPULA.




H#HHAPar###0nbIThI, NEMOHCTPUPYIONINE 3aBHCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma W HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JITUHBI  CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###Habmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPTUM Tejla B pe3yjbTaTe TEeIionepesadyl u paboThl
BHEITHUX CHII.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIY4EHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUITUHAPOM.

###Par#H#OnpeneneHne  yAenbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#HH#Par###OnpeneneHue OTHOCUTENBHON BIIAXXHOCTH
BO3/1yXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE
HATsDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAaJTBI B IPUPOJIE, M3 mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpONCTBA: KaNWUIAPBI, IPUMEPHI
WCII0JIb30BaHUsI KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHU.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onextpu3zanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUSL MEXKAY TEIaMH )
DJIEKTPUYECKOE noJe. Hanpsioxkéanoctsb

7.3 anekTpuyeckoro moisd. IlpuHnun — cyneprno3unuu
ANEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia

- DJeKTpUYECKUA  TOK. YCIOBHS  CYIIECTBOBAHHUS

' AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX M razax

. Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

' HaIpsKEeHUe
29 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W THapalieIbHOE COEIMHEHHUE

7.11
MIPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua

213 DNEeKTpUYeCcKHe IeNu U MOTPEOUTENH dIEKTPUUECKOM

' sHepruu B ObITy. KOopoTKoe 3aMbIkaHme
[TocTostHHBIE MarHuTHl. B3anmoelicTBrEe MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3HA4YEHHE VIS )KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe TMOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4eHUs
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHECPIrun

[TpakTuyeckue paboOTHI:

OMnBITHI 10 HAOTIOICHUIO SJICKTPU3AIUH TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO OIS HA
MPOBOJTHUKY U JHAJICKTPHKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMHr
MOCTOSTHHOTO TOKA.

W3mepeHue u peryimpoBaHHUe CUIIbI TOKA.

W3mepenue u peryliupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha Pe3UCTOpe.

OmnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIPHOM COEJAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MApaIeTEHOM
COeIMHEHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, MAYILETO Yepe3 JTaMITOUKY, OT

HanpspkeHusa Ha Held. Onpenenenue KITJ[ narpeBatens.




Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIWHEHUU W
pazaenenuu. MccienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJKY. OnEBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUSI KAaTYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBHSI MarHUTHOT'O TOJS HA MPOBOAHUK C TOKOM.
KonctpynpoBanue " U3y4yeHue paboThl
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCIICIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUUM 3HAYEHUsS U

HaIllpaBJICHHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE

SABJICHHUA B aTMOC(I)epe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MArHUTHOE ToJIe 3eMiu, Apei( MoI0CoB,
POJTE MATHUTHOTO TIOJIST JUTSI )KU3HU Ha 3eMJIe, TIOJISIPHOE
CUSTHUE
TexHUYecKrne yCTPOMCTBA: SJIEKTPOCKOIl, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUHK IICKTPHIECKOM SHEPTHUH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTeNIbHBIE
. ANEKTPOTPUOOPHI (mpumepsI), ANEKTPUUIECKUE
MIPEIOXPAHUTEIN, DJICKTPOMArHUT, 3JIEKTPOIBUTATEITH
MTOCTOSTHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMbIe AIIEMEHTHI COACPKAHUS
paszznena AIIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA




Mexanudeckoe ABWXKEHHE. MarepuaibHasg TOYKA.

8.1
Cucrema orcuéra
8.2 OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBHKCHHE
#H#Par###HepaBnoMepHOe IIPSIMOJIMHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTb Tella MU
HEPaBHOMEPHOM JIBUKECHUU
85 VYcekopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBIOKEHUE
8.6 ###Par###CroboHoe nanenue. OnbIThl [anumest
#H##Par###PaBHoMepHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora obpamienus. Jluneiinas u yriopas
ckopoctu. LlenTpocTpeMuTenbHOE YCKOPEHNE
8.8 IlepBsiit 3akoH HploToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#H#Par###] [puHuUn cyneprno3uuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHH#Par###Cunia TpeHUs: CUJla TPEHUS CKOJbXKEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
814 #A#Par#H#Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
815 Bwxenne nmaHer Bokpyr Comnna.  [lepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
516 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
317 #H##Par###PasHoBecre TBEPAOTO Tela C 3aKPEIIEHHON
' ocblo BpateHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. MIsmenenue ummynbsca. Mnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #Hi#HParf##PeakTUBHOE IBI)KEHNE
8.21 Mexanuueckasi paboTa U MOITHOCTh




8.22

8.23

PabGora cunm Ttskectn, ympyroctd, TpeHus. CBs3b
SHEPIrUuu 1 paboThl
[loreHunanbHas B3Heprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToTeHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPIUu
HAHPar####3akoH coxpaHeHUsI MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboThI:

OmnpeneneHne CpeHel CKOPOCTH CKOJIBKEHUs Opycka
WIK JABW)KEHHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.
OnpezneneHne yCKOPEHUS TeJa IPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JBWKEHHUH  0e3  HayalbHOU
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIM MPH PABHOYCKOPEHHOM
JBIKCHUH 0€3 HAYaTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMTHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TpPEeHUS
CKOJNIBKEHUST OT CHJIBI HOPMAIBHOTO JIaBJICHUS.
Ompenenenne KodpUIIUEHTA TPEHUS CKOJIbXKEHUS.
Onpenenenne KECTKOCTH TpPYXHUHBL. OnpenencHue
paboThl CHIIBI TPEHUs MPU PABHOMEPHOM ABMXKEHUU
TeJla M0 TOPU3OHTAIBHOM MoBepXHOCTU. OnpeaeneHue
paboOThl CHIIBI YIOPYTOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJBHKHOTO W TOJBHIKHOTO

OJIOKOB

8.28

®du3nueckue SBICHUS B nOprupoac: NprUJIMBbI U OTJIIUBEI,
JABWXKCHUEC INIIAHET Conaeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpPOWCTBA: CIUAOMETpP, JAaTYUKHU

MOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

9

MEXAHWUYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe NIBIDKECHUE. OcHOBHEIE
XapaKTePUCTHKU  KOJEeOaHWi: Tepuoja, YacToTa,

aMIlIUTyaa

9.2

MaremaTuyeckuii M NPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamieHre  SHepruM NP KOJIEOATEILHOM

JABWXKCHUU

9.3

9.4

9.5

3aryxaromue kojebanus. BeiHykIeHHbIe KoueOaHus.

Pe3onanc

Mexannueckue BoaHbl. (CBoOlicTBA MeXaHHYECKUX
BoJiH. [IpomonbHble M momepedyHbie BOJHBL. JnuHa
BOJIHBI u CKOpPOCTH et pacnpoCTpaHEeHUs.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

Wudpa3Byk U ynbTpa3Byk

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acTOTbl W IepuoAa  KojeOaHHH
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acTOTbl U IepuoAa  KojeOaHHH
IIPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUI
MOJBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
IIPYKMHHOTO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoiebaHMH  TIpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B OpHUpoOAC: BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

Texuuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DIIEeKTPOMarHuTHOE TOJIe. DJICKTPOMarHUTHBIC BOJTHBI.
' CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH
10.2 [IIxana 3meKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja csera. CKOpoCTh CBeTa.
' BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIILHOTO TeedoHa
dusnueckue SBICHUS B MPUPOJC: OHOJOTHYECKOE
10.5 JICHCTBHUC BUJIIMOTO, YIBTPAPHUOIECTOBOTO u
PEHTTEHOBCKOTO M3TyYeHHI
106 TexHuueckue YCTPOMCTBA: HCII0JIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SBJIEHUS
11.1 JlyueBas monens cBera. MicTouHuKHU cBeTa
11.2 [IpssMonrHEITHOE pacipocTpaHEeHNEe CBETa
113 Orpaxenue cBera. Ilimockoe 3epkano. 3akoH
' OTpa)KEHUS CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpAKEHUE CBETA
115 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONa U
11 ' TeJNecKona
117 I'ma3 kak onrtuueckass cucrema. bamnzopykocts u
' JaTbHO30PKOCTh
118 Pasnosxxenue Genoro cera B ciekTp. OnbIThl HhtoTOHA.
' CrnoxxeHue cieKTpalbHBIX I[BETOB. Jlucnepcus cBeTa
[TpakTdeckue paboThI:
#H#Par###ccnenoBanue 3aBUCUMOCTU yriia
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yIJjia NaJeHus.
HHHPar###113yueHne XapakTepUCTHK H300paKeHHs
MpeaAMETa B TUIOCKOM 3epKajie.




12

#H#Par###1cciienopanue 3aBUCUMOCTH yriaa
NpPEJOMJICHUSI CBETOBOTO Jiyya OT yrja MaJeHUs Ha
IPaHUIE «BO3IYX — CTEKIIO».

###Par### lonyuenne M300paXeHUH C  TMOMOIIBIO
coOuparomieil JINH3BI.

###HPar##Onpenenenue (HOKyCHOrO pacCTOSIHUS U
OIITHYECKOMN CHIIBI COOMPAFOIICH JINH3BI.
HHHPar###OnbITEl O pa3NioKeHUIO OeJoro cBeTa B
CIIEKTP.

#AH#Par####0OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUH Yepe3 LIBETOBbIC (DUITBTPHI

dusznyeckue sABICHUS B MpUupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
111 TexHuueckue  yCTpOMCTBAa:  OYKH,  IEPUCKOII,
' doroanmapar, ONTUICCKUE CBETOBOIBI
KBAHTOBLGIE ABJIEHUA
191 OnbiTel Pesepdopna u minanerapHas Mojenb aToma.
' Monens aroma bopa
122 Hcnyckanue W moromieHue cBera aroMoM. KBaHTHI.
' JInHenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3TyyeHHs
194 Crpoenne aromHoro szapa. HykioHHas wmopnens
' aTOMHOTO siipa. M3oronsl
128 PannoaktuBHble npeBpaiienusd. [lepuoa nmomypacnaga
' aTOMHBIX S7Ep
126 SnepHble peakuuu. 3aKOHbI COXPAHEHMS 3apsA0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTOMHBIX snep. CBsA3p Maccsl M
12.7
SHEPTUU
128 Peakuun cunTe3a u geneHus saep. VcrouHuku
' sHeprumn CosHIa U 3BE3]
12.9 SnepHas osHepretuka. J[lelicTBUEe pagMOAKTUBHBIX

U3ITy4YeHUH Ha KUBbIE OPraHU3MBbI




12.10

12.11

12.12

[TpakTrueckue paboTHI:

HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUU YacTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO poHa

@usnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIN
paZiOaKTUBHBII ¢on, KOCMHYECKHE Ty4H,
paZOaKTUBHOE HM3JyYEHUE IPUPOJHBIX MHHEPAJIOB,
NEHCTBUE DPATMOAKTUBHBIX H3Iy4YEHUN HA OpPraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,HI/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremooOpasywoled poiu (UMK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS IO ONHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,I[eHI/IC OCHOBaMH IOHSTHMHOIO afrapara U CHUMBOJIMYCCKOI'O
A3bIKA CbI/ISI/IKI/I M HUCIIOJB30BAaHUEC HUX IS PCIICHUSA y‘-Ie6HBIX 3aaa4,;
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHSI TPABHJT 0€30MAaCHOTO TPyJa: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHMS IO HHCTPYKIIMH, ONTUCHIBATH XO/T
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-I€CKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI U aHAIW3UPOBATH IMOJIYYCHHbBIC
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, NpeacCTaBIATh
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ U B KOHTEKCTE€ CHUTyallM MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (QOPMYJBlL, CBSI3bIBAlOIINE (UINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOAUTH PAcu€Thl U OLIEHWBATH PEATUCTHYHOCTH IOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX MPOIECCOB 110 UX OMHCAHHIO, HCIIOIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYECKHX SBICHHSIX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUd ¢  OBITOBBIMH  NPUOOpaMH MU TEXHUYECKHUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIOJCHHUS HOPM
JKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUsA U TpeAcTaBleHUs UHGOpMaAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUSA
11 Mexanuyeckoe JABWXKEeHHE. MarepuanibHas Touyka. Cucrema oOTcuYé€Ta.
' OTHOCHUTENBLHOCTD ABUKEHUS
PaBHOMepHOE U HEepaBHOMEpHOE ABMXKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIUUCIIEHHUS cpeaHeit ckopoctu: V = S/t
PaBHOMEpHOE MpsAMOTUHEHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIUHATHI TEa OT
BPEMEHH B Clly4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIMH CKOPOCTH, MPOSKIINU
NepeMenieHus, IMyTH, KOOPAWMHATHI IPH PABHOMEPHOM MPSMOIUHEHHOM
IBIKEHUA
3aBUCUMOCTh KOOPJAMHATHI TeJa OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBUKEHHUS:
N
Sl =vy s+ ay= ;
2
dopMynbl IS MPOSKIUUA TEPEMEIIECHUs, MPOSKIIMH CKOPOCTH U TMPOEKIINH
YCKOPEHMS IPU PaBHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKEHUU:
2
14 5. =0y, t+a, %
U.\'('f):l)ﬂ.\'_kq'r L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH MJIA MPOEKIHMH YCKOPEHHUS, TPOSKIINH
CKOPOCTH, NPOEKIMHU TEepEeMEUICHUs], KOOPAUHATHI MPH PAaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe nagenue. opmyssl, OMUCHIBAIONHE CBOOOIHOE TIaJIEHUE TeJa 110
1.5 BEpTUKAIN (JBM)KEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emumn). ['padviku 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIIUUA YCKOPCHHS,




IPOEKIUN CKOPOCTH M KOOPAMHATHI INPU CBOOOJHOM MAaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIYKMCIEHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

HenrpoctpemutenbHoe yckopenue. HampapineHue LEHTPOCTPEMHUTEIBHOIO

1.6 yckopenusi. Dopmyiia 1uisi BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
V= L
T
Macca. IInotHocTs BemecTa. @opmya i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas usndeckas BenuyrHa. CloKeHHe CHII
1.9 SBnenune nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHHUS TEIa U BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
111 Fy 4 =-Fi
112 Tpenue nokos u TpeHue ckobxkeHns. opmyna Juist BEIMUCICHUSI MOTYJIS CUJIIBI

TPCHUSA CKOJILXKCHUS:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TSATOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3U MOBepxHOCTH 3emuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeIUYUHa.
1.15 pP=mi
Nwmnynbee cuctemsl Ten. M3Menenue ummynbea. UMIynbe cumibl
3akoH COXpPAaHCHUA UMITYJIbCa JJIA 3aMKHyTOfI CHUCTEMBI TCJI.
1.16 p=myUy +m, U, =const
PeakTtuBHOE ABMXEHUE
Mexannueckast pabota. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoos0
MexaHnueckasi MOIIIHOCTb:
1.17
n=4
I
Kunernueckast 1 moTeHIManbHas YHeprusi. DopmMyna A BEIYUCICHUS
118 KUHETUYECKON SHEPIUH:




Teopema 0 kuHETHYECKOU 3HEPTHU. DopMyria AJisl BEIYUCICHUS
HOTCHHH&HBHOﬁ SHEPruu Teia, MOJHATOIO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYEeCKOM aHeprun. Popmyiia sl 3aKOHA
COXpaHEHUS MEXaHUUYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparnieHue MEXaHMYECKOW SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Poruar. Moment cuitsl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxkubIi 1 HeOABWXKHBIN O0510ku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 JaBnenue raza. ATMocdepHOe TaBlIeHUE.
I'mapocTaTudeckoe naBlieHUE BHYTPH KHIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
D=pgh+P,
1.22 3akoH [lackana. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Fag =pgV




Vcaosue mnaBanus teia. [lnaBanue Cyd0B M BO3QYyXOIIJIaBaHHE

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTY/AA, IEPUOA M YacToTa KOJeOaHHi.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpanieHue sHepruu mnpu

KoJIeOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoieOanus. Pe3zoHanc

MexaHudecKre BOJIHBI. HpOIIOJII)HLIe M IOIICPCYHBIC BOJHBI. I[JII/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI HAa TpaHUIIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOUM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3(PUIIMEHTa TPEHUSI CKOJIBLKEHUS;, pabOThl CUIIBI TPEHUSI, CUIIbI
YIPYTOCTH; CPEAHEH CKOPOCTH ABMKEHUS OpYyCKa MO HAKIOHHOM MIIOCKOCTH;
YCKOpeHHUsi Opycka TpH ABWKEHUU IO HAKJIOHHOM TIJIOCKOCTH;, YacTOTHI U
neproja KolebaHWii MaTeMaTHMYeCKOro MasTHHUKA; YacTOThl M TMepuoja
KoJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIETO Ha PhIYar;
paboThl CHIIBI YOPYTOCTH TMPH MOABEME Tpy3a C MOMOIILIO HEMOJBHKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a € MIOMOIIBIO TTOIBHYKHOTO
OIoKa.

HccnenoBanue 3aBUCUMOCTH apXHWMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHOMN
YacTH TeJa U OT IMJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMUBAIOILEH CHUIIbI
OT MAcChI TeJ1a; CHJIBl TPEHUS CKOJIBKEHHS OT CHIJIBl HOPMAJIBHOTO JABJICHUS U
OT pojia MOBEPXHOCTHU; CUJIbI yIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT CTEIIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUsT OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
neproja (4acToThl) KoJIeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEPUOJIA
KoJieOaHUH MPY>KUHHOTO MasiTHUKA OT MAacChl TPy3a U KECTKOCTH MPYKHUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTU TMepHojJa KoleOaHUN HUTSIHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuueckue sA6NeHUs 6 Npupode: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOU U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOAE




U TEXHHKE, MPWIUBBI M OTJIMBBI, ABIKEeHHE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, PhIUar B TEJIE YEJIOBEKa, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KMBOW OpraHU3M, IUIaBaHHE PbIO, BOCIPUSTUE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHHUKH, PaKEThbl, pbIyar, HO,Z[BH)I(HI)Iﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6BITy,

Lal cooOuIarIuecs cocybl, yCTpOMCTBO BOJONPOBOAA, M'MIPABINYECKUIN Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUIOBBIE SABJIEHW A
OCHOBHbIE TOJIOKEHHSI MOJIEKYJIIPHO-KHUHETHUYECKOH TEOPHUH CTPOSHUS

2.1 BemiecTBa. Mojemnu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JlBukeHnue uyactul BeniecTBa. CBsA3b CKOPOCTH JBM)KEHMSI YacCTUL[ C

' Temrneparypoil. bpoyHoBckoe nBmxenue, 1updysus

2.3 CMaunBaHuE U KalWUISPHBIE SBICHUS

2.4 TemoBoe paciiupeHue u cxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bune! Temonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue ten. KoauuecTBo TEIIIOTHL. Y enbHas
TEILUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUM B TEIUIOBBIX Mpolleccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenne u koHjeHcanus. VI3MeHeHHe BHYTPEHHEW SHEpruu B IpoLEcce
210 UCHapeHuss M KoHAeHcanuuu. KurmeHue IKXuAKOCTH. VYIenpHass TemioTa

napoo6OpasoBanus: L = Q/m




2.11

BrnaxnocTs Bo3nyxa

2.12

[InaBnenue wu Kpuctaumzanus. V3MeHeHHE BHYTPEHHEH »JHEpPru Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluH. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

toruBa: = Q/m

2.14

[Tpunnume! padoTe! TerioBeix asuratenei. KIT/ remmoBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IMIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAQHHOI'O0 HArpeThiM LUJMHIPOM, IOCIE OIYCKaHUs €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IJIaBieHusl Jibaa. lccnenoBaHWe W3MEHEHHMST TeMIepaTypbl BOJABI P
Pa3MUYHBIX YCIIOBUSX; SIBJICHUS TETJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; MpoIiecca HCIapeHus

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B ITPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  MCIIOIb30BaHMS
KPUCTAJLIOB, )KUAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaLII/IH TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apA10B

3.2
3.3

3.4

B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH diiekTpuueckoro mois. [IpumHnmm

CYMEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »siektpuueckux 3apsioB. [IeHCTBHE DIEKTPUYECKOrO IOJIsS Ha

aneKkTpudeckue 3apsiabl. [IpOBOTHUKY U AUAIEKTPUKHI




[TocTosHHBIN AEKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yyactka snekrpuueckon rernu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
I =1, U=U+U,: R=R,+R,
1 1 2 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ”
CMmeniaHHble COSTUHEHHS MPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenmna:
3.11 O=I"R-t
312 OneiTr Dpcrena. MarHWTHOE TOJIE TPSMOTO TPOBOJHUKA C TOKOM. JIMHWM
MarHUTHON MHTYKITUU
313 MarautHoe IoJie IOCTOSHHOTO MAarHura. B3anMOIeiCTBHE IMOCTOSHHBIX
MAarHuToOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHMK C TOKOM
3.15 OnbiTel @apazes. SABneHue 351eKTpoMarauTHOM nHayKuu. [Ipasuino Jlenma
Ipaxmuueckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

I/ICCJ'ICL[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOLICTO B IIPOBOAHUKE

(pGSI/ICTOpBI, JIaMHO‘-II(a), OT HAIIPS’KCHU Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU




COIIPOTUBJICHUS OT JAJIMHEBI ITPOBOJHUKA, TUIOIIAAN €T0 IMOIICPEYHOro CEYCHHUA U
YACIBbHOTO COITPOTUBJICHHA.

HpOBCpKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAMHCHHWHN IPOBOAHHUKOB, IIpaBUJia JIA CHJIbI 3JICKTPUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 npupode: DIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texuuueckue ycmpoticmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  DJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTe/IbHbIC AIEKTPOIPUOOPHI (mpuMepsl), ANCKTPUICCKHE
MPEIOXPAHUTENN, JJICKTPOMATrHUT, JJICKTPOJBHUTATENIb TOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DnexTpoMarHuTHbIe BOJMHBI. [1Ikana 31eKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBera

3.4 Jlunza. Xon mydeit B muH3e. @OKycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuueckue mprudopbl
IIpakxmuueckue pabomul
###Par##13mepeHne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHUs COOMpPArOIIeH JIMH3HI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MPEIMETA
1 U300pakeHwusl, KOT/1a MpeIMeT PacoIOKeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEIOMJIEHUS CTEKIIA.
###Par##ccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomeld JTUH3bI; U3MEHEHUs! (POKYCHOTO PAaCCTOSHUS JBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MaJeHus Ha
TPaHUIIE «BO3YX — CTEKIION»

327 Qusuueckue senenusi 6 npupode: 3armenuss Comxna u JIyHBI, 1Bera Tel,

' ONTUYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOToANmapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3aydeHus. Peakiuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbda-gactui. I[lmanerapras Mopaensb

' aToMa

4.3 CocraB aromHoro siapa. M3otormns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI0O YHUCET
Quzuueckue s6neHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JEHCTBUE PAAMOAKTUBHBIX M3Ty4YECHUN HA OPraHU3M UYeJIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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