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HOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢gu3uke Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUS COCTABJICHA Ha
OCHOBE TOJIOXKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
obOpazoBarenbHONU mporpammel, mpeactaBieHHbIx B ®I'OC OO0, a Ttakke ¢ ydérom
denepanbHOi paboueit mporpammbl BocnuTanus U KoHuenuuu npenoaaBaHusi yaeOHOTO
npeamera « ODU3nKay.

Conepxanue  mporpaMMbl 1O  (QU3MKE  HaAmpaBieHO Ha  (HOpPMHUpPOBAHHE
€CTECTBEHHOHAYYHON IpaMOTHOCTH OOYYaIOIIMUXCSA U OpPraHU3alvi0 M3yuyeHus (U3MKUA Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme 1no ¢pu3uke y4YUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO
npeamera B peanusanuu TpeboBanuit GI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METaNnpeIMETHbIM  pe3yjbTaraM  OOYy4YeHHs, a TaKXke MEXKIPEAMETHbIE  CBSI3U
€CTEeCTBEHHOHAYYHBIX YUEOHBIX TPEAMETOB HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHUsI.

[Iporpamma 1o ¢u3uKe ycTaHABJIMBAET pacpeiesiCHUE yueOHOro MaTepuasa 1o rojam
oOyueHust (o Kjaccam), MpeajiaraeT MPUMEPHYIO IOCJIEA0BATEILHOCTh H3YUYCHUS TEM,
OCHOBAaHHYIO Ha JIOTHKE pPa3BUTUSA TMPEAMETHOTO COJIEpkKaHUS W Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHUs METOAMYECKONW MOMOIIU
YUHTEIIO B CO3/IaHUM paboyell MporpamMmsl 10 y4eOHOMY MPEAMETY.

dusnka SABISETCS CHUCTEMOOOPA3YIONIUM JUJISI €CTECTBEHHOHAYYHBIX Yy4e€OHBIX
NpPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIKAT B OCHOBE IMPOIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEN, OMOI0ruei, acTpOHOMHEN U (pu3nyeckoi reorpadueil, BHOCUT BKIIAJ B
CCTECTBEHHOHAYUHYIO KapTUHYy MHpa, NPEAOCTABISICT HaumboJiee SCHBbIC O0Opa3Ilhl
IPUMEHEHHUS HAy4YHOrO METOJIa TMO3HAaHUS, TO €CTh CIoco0a TMOJYy4YEeHUsS TOCTOBEPHBIX
3HAHUK O MUDE.

OpHa 13 TIaBHBIX 337249 (PU3UYIECKOT0 00pa30BaHuUs B CTPYKType 001ero oopa3oBaHus
COCTOUT B (POPMUPOBAHWM ECTECTBEHHOHAYYHOW TPaMOTHOCTH W WHTEpeca K HaykKe y
0o0yyarnmxcs.

N3yuenne ¢usukum Ha 0a30BOM YpOBHE MPEATIONAracT OBJIAJCHUE CIICAYIONTUMHU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBIICHUS;

e OIICHWBATH U MMOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e HHTEPHPETUPOBAThH JJAHHBIE U HCIIOJIb30BaTh HAy4YHBIE JOKA3aTEIbCTBA JJISI TOJTYUYEHUS
BBIBOJIOB.

enu n3ydeHuss PU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OIpe/eeHbI B
Konnenuuu mnpenogaBanus yuyeOHoro mnpeamera «@Pusuka» B 00pa3oBaTEIbHBIX
opranm3anusx Poccuiickoit deneparuu, pean3yomux OCHOBHBIE 001Ic00pa3oBaTeIbHbIE
MporpaMmsbl, yTBepkAEHHOM pemenneM Kommerun MuHUCTEpCTBA  MPOCBELICHUS
Poccutickoii @eaepanuu (nmpotokon ot 3 nekadbps 2019 r. Ne [TK4gH).

Heau uzyyenus Gpusuku:

e TMpuoOpeTeHre HHTEPeca U CTPEMIICHHS 00YUaIOIUXCsl K HAYYHOMY M3yUEHUIO TPUPO/IBI,
Pa3BUTHE UX MHTEJUICKTYaAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTaBICHU O HAyYHOM METOJ€ TO3HaHUA M  (POpMUpPOBaHME
UCCJIEI0BATELCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBICHUSM;
(opMHUpOBaHME HAYYHOTO MHUPOBO33PEHMS KaK pe3ysbTaTa M3y4YEHHUS OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;
(opMHUpOBaHUE TPEACTABICHUN O POJIU (U3MKHU JJIA PA3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TPEIACTABICHUNA O BO3MOXHBIX cdepax Oyaymeln npodeccuoHaIbHON
JESITEIbHOCTH, CBSA3aHHOW ¢ (DU3HMKOM, MOATOTOBKA K JalibHEHIIEMy OOYYEHUIO B 3TOM
HaIlpaBJICHUM.

JlocTkeHne 3TUX LeJell mporpamMmbl Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIEUNBAETCS PEIICHUEM CIICIYIOIINX 3a/1a4:

npUOOpETEHUE 3HAHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKUX, TETUIOBHIX,

IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHUe YMEHUW ONHUCHIBaTh W OOBSICHATH  (U3UYECKUE SBICHHUS C

UCIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHH;

OCBOCHHE METOJOB PEIICHHsS] MPOCTEHINX pacdETHBIX 3a7a4 C HCIOJIb30BAHUEM

buzrUecKX MOeIe, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71aY;

pa3BUTHE YMEHUN HAOIIOAATh PUPOJIHBIC SIBICHUS U BBITIOJIHATD OMBITHI, TAOOPATOPHBIE

paboThl M OSKCHEPUMEHTAIIbHBIE HCCIEAOBAHMSI C HCIOJIb30BAHUEM H3MEPHUTEIHHBIX

npuOOpoB;

OCBOEHHE TPHEMOB pabOThl ¢ HWHPOpPMAIHEH (PUINIECKOTO COJCp)KaHHUs, BKIIOUYas

UHPOPMAITUIO O COBPEMCHHBIX JIOCTIDKEHHSX (HU3WKH, aHalu3 U KPUTHYECKOE

OIICHMBaHME WH(HOPMAIINH;

3HaKOMCTBO €O cdepaMu MpodecCHOHATBHON IeITeTbHOCTH, CBI3aHHBIMU C (DU3HKOMH, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTKEHUIX (DU3MUECKON HAYKH.
Ha wu3yuyenue ¢u3uku (0a30Bblii YpPOBEeHb) HA YPOBHE OCHOBHOIO OOIIEro

oOpa3zoBanusi orBoauTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejaes0), B 8
KJacce — 68 yacoB (2 yaca B Hemeao), B 9 kiaacce — 102 gyaca (3 yaca B HemeJ10).

[Ipenytaraemerii B mporpamme 1o (pu3uke nepedeHb J1abopaToOpHBIX pabOT M OIMBITOB

HOCHUT PEKOMEHIATEIbHBIN XapaKkTep, YUYUTENb JeNaeT BRIOOP MPOBEACHUS JTab0paTOPHBIX
paboT W OMBITOB C YYETOM HWHIWBUIYAIbHBIX OCOOCHHOCTEH OOydYarOIMXCs, CIHCKA
AKCIIEPUMEHTATIBHBIX 3aJaHUi, TpeIaraéMplXx B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
PK3aMeHa 1o (pu3HKe.

COJEPXAHME OBYUYEHUA

7 KJIACC

Paznen 1. @usuka u e€ posib B NO3HAHUM OKPY KAOLIEr0 MUPA.
du3uka — HayKa o mpupoze. SBienus npupoasl. DU3NUYECKUE ABICHUA: MEXaHUYECKHUE,

TCINNIOBBIC, 3JICKTPUICCKHUC, MAT'HUTHLIC, CBETOBBLIC, 3BYKOBEIC.



®duznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennunH. dusmveckue npudOOpHI.
[TorpemHocTs U3MepeHUt. MexayHapoIHas CHCTEMA €INHHILI.

Kak ¢uszuka u npyrue ecTeCTBEHHbIC HAYKU U3y4YarOT pupoay. EcTecTBeHHOHAYYHBIH
METOJ] TO3HAHUS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHHE TUIIOTE3,
SKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBICHEHHE HalmogaeMoro spieHus. OnucaHue
(pU3HYECKUX SBJICHUN C TOMOILBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHudeckue, TeIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUSL.
2. ®Ousndeckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM
npubopom.
Jlabopamopnsie pabomel u onvimel.
OrnpeneneHue 1eHbl JeJIeHUs KaIbl U3MEPUTEIBLHOr0 Mpudopa.
N3mepenue paccTossHUM.
N3mepenne 00bEMa JKUIKOCTH U TBEPOTO TETA.
Ornpenenenre pa3MepoB MalbIX TEJ.
N3mepenne temmepaTypbl NpU TOMOIIM JKMAKOCTHOTO TEpMOMETpa U JaT4yUKa
TEMIIEPATYPHI.
6. IlpoBenenue wucciieOBaHUS IO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIIe, YeM OOJIbIIe BHICOTA ITYCKA.

Paznen 2. IlepBoHayaiibHble CBeIeHUsI 0 CTPOEHHH BellecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. ONbIThL, TOKa3bIBAKOLINE
JTUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrxenune vactull BemiecTBa. CBSI3b CKOPOCTH ABMIKEHHSI YAaCTHUIL[ C TEMIIEPATypPOM.
bpoyHoBckoe nBmxkenue, nuddysua. BzaumoneiicTBue yacTuil BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE TAa30B, JKUJIKOCTEH U TBEPIBIX
(kpucTaITMYeCcKUX) Tea. B3auMocBs3b MeXy CBOMCTBaMM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUXKCHUS.
2. HaGmonenue nuddyzuu.
3. HaOmronenue sBieHui, oOBSCHSIOMIMXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM YaCTHII
BEILIECTBA.
Jlabopamopnwie pabomul u onvimeol.
1. OreHka 1uamMeTpa aToMa METOAOM PSIOB (C UCTIONb30BaHUEM (oTorpaduii).
2. OnbITHI MO HAOIIOICHUIO TETIOBOT'O PACIIUPEHUS Ta30B.
3. OnbITHI MO OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBuskenune u B3aumMo/ieiicTBue TeJl.

Mexannueckoe ABv>KeHHE. PaBHOMEpPHOE WM HEpaBHOMEpPHOE NBUXKEHHE. CKOPOCTH.
CpenHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBH>KEHUU. Pacuér myTu v BpeMEeHU JABUKEHHUS.

AR A



SIBneHne mHepuuH. 3aKOH MHEpPUMU. B3auMOAEHCTBUE TEN KaK NMPUYMHA U3MEHEHUS
CKOpPOCTH JBWXEHHUs Tea. Macca kak Mepa UHEPTHOCTH Tena. [InotHocTs BemecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BELIECTBA.

Cuita Kak xapakTepHCTHKA B3anmMoJeucTBus Ten. Cuia ynpyroctd M 3akoH [yka.
N3mepenne cwiibl ¢ MOMOIIBIO TUHAMOMETPA. SIBIIEHHE TATOTEHUS U cuia TshkecTH. Cua
TSKECTH Ha Apyrux miaHerax. Bec tema. HeBecomocTs. CnokeHue cuil, HapaBiIEHHBIX 10
onHou mpsMou. PaBHopencTByromas cwi. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
NOKOs1. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.
Habmronenrne MexaHn4ecKoro JBUKEHUS Tea.
N3mepenne cKkopoCTH NMPSAMOJIMHENHOTO JBUKECHMUS.
Hab6nronenue ssBneHus nHEPIUU.
Hab6nronenne n3sMeHeHus: CKOpOCTH TP B3aUMOICHCTBUU TE.
CpaBHEHHE MacC 110 B3aUMOJIEHCTBHIO TEN.
CnoxeHue CHll, HalpaBJICHHBIX 110 OJTHOW MPSMOM.
Jlabopamopnvie pabomul u onvimel.
1. OmpenenieHHE CKOPOCTH PABHOMEPHOTO ABWXKEHHUS (IIApUKa B KUAKOCTH, MOJEIH
3JIEKTPUYECKOT0 aBTOMOOWIISI U TaK Jajiee).
2. OrmpejeneHne CpeaHEN CKOPOCTH CKOJIBKEHUS OpycKa WIM IIapuKa IO HAKIOHHOMN
IIJIOCKOCTH.
OrnpeneneHre MmI0THOCTH TBEPAOTO TENA.
4. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshKeHUs (nedopmanuiu) MpyKUHBI OT
MPUJIOKEHHOM CHUIIBI.
5. ONbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJBXKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMJIKOCTEN U ra3oB.

Hanenue. CnocoObl yMEHbIIEHHWS M yBeJIMYEHUs JAaBieHus. JlaBieHue Trasa.
3aBUCUMOCTH JIaBJIEHUsI Ta3a OT 00bEMa, Temmeparyphsl. llepenaya naBiaeHust TBEPIBIMU
TeJIaMH, )KUJKOCTSAMH U razamu. 3akoH Ilackans. [lneBMaTnueckre MaliMHbl. 3aBUCUMOCTh
JABJICHUS KUJKOCTU OT IIyOuHbL. ['uapocratnyeckuii napagokc. CooOIIaonIecs: CoCy/ibl.
['mapaBnnyeckre MEXaHU3MBL.

o Uk w N e

Atmocdepa 3emiau u atMmochepHoe nasieHue. [[puunHbl CyeCTBOBAHUS BO3IYITHOMN
o6omouku 3emun. OnbiT Toppudesnnu. M3mepenue armochepHOro AaBiaeHUs. 3aBUCUMOCTD
aTMOC(EpHOr0 JAaBJIECHHUS OT BBICOTHI HaJa ypoBHEM Mops. [Ipubopsl nns uU3MepeHus
aTMoc(epHOro JaBIcHUS.

JlelicTBre >KMAKOCTM M Tra3a Ha MOIPYyKEHHOE B HUX Teno. BelTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoriaBanue.

Jemoncmpayuu.

1. 3aBMCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBL.
2. Ilepenaua naBneHUs KUIKOCTBIO U Fa30M.
3. CooOmaronyecs: CoCyabl.



4. I'mppaBnuyecKui mpecc.

[IposiBnenue necTBust atMochepHOTo JaBJICHHUS.

6. 3aBUCUMOCTb BBITAIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOMN YaCTH Teja U IJIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBhITATKMBAIOIIEH CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcIIOBHE IUIaBaHUS TEN: IUNIABAHUE WIIH ITOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEM TEA U KUJIKOCTH.

Jlabopamopnuie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Telia B BOJIe OT 00bEMa MOTPYKEHHOW B JKHIIKOCTh
YacTH Tea.

2. OmnpeneneHne BbITAJIKUBAIONIEH CHJIbI, JEHCTBYIONIEH HA TeNO, MNOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIECH CUJIbI, ICMCTBYIOIIENW HA TEJIO B )KUJKOCTH,
OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIKUE 3aBUCUMOCTb BBITAJKHBAIOIIECH CHUIIbI, JEUCTBYIOLIEH Ha
TEJIO0 B JKUIKOCTU, OT 00bEMa MOTPYKEHHON B KHUIKOCTh YACTH TeJa U OT TUIOTHOCTH
KUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU M OIpEHeIICHUuE €€
rPy30I0AbEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTb. DHEPTIHsl.

Mexannudeckas paboTa. MOIITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. [IppumeHeHue rnpaBusia paBHOBECHUS phluara K 0JIOKY. «30J0TO€ MPaBUI0» MEXaHUKH.
KITJI mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexannueckasa sHeprusi. KnHernueckas M moTeHUMalbHas sHeprus. lIpeBpamieHue
OJIHOT'O BHJIa MEXaHUYECKON SHEPTUH B APYTOil. 3aKOH COXPAHEHUS] SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimeol.

1. Ompenenenrie palbOThl CWJIBI TPEHUS TMPU PABHOMEPHOM JBWIXKEHHHM Tejla MO
TOPU30HTAIBLHOU IIOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECUS pblyara.

N3mepenne KII/I HaKIIOHHOW MIIOCKOCTH.
4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUYECKOW SHEPTHM.

8 KUIACC

Pa3znea 6. TenyioBbIe sIBJIEHHUS.

OCHOBHBIE TOJIOKEHHUSI MOJIEKYISIPHO-KMUHETUYECKON TEOpHUHU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB M MOJIeKYJ. ONBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHOKUHETUYECKOW TEOPUH.



Mopenu  TBEPAOro, KUAKOIO ©  Tra3000pa3HOr0  COCTOSHHMM  BEUIECTBA.
Kpucrannuueckue u amopdusie Tena. O0bICHEHHE CBOWCTB ra3oB, )KHAKOCTEH M TBEPABIX
TE€J HAa OCHOBE IIOJIOKEHUM MOJIEKYJISIPHO-KUHETHYECKON Teopun. (CmaduBaHWE U
KaNWUIAPHBIC ABIEHUSA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBs3b TeMIIEpATyphl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHS YaCTHLI.
Buytpennss sHeprus. CnocoObl M3MEHEHHs] BHYTPEHHEH SHEpPruM: TeIvlonepeaadya u
coBeplleHre padboThl. Buabl Temonepeaaun: TEmIONPOBOAHOCTb, KOHBEKLUS, U3ITyYECHHE.

KonuuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. Termioo0OMeH U TEIIOBOE
paBHOBecHe. YpaBHeHHME TerioBoro  Oamanca. [lnmaBnenne u  oTBepAeBaHHE
KPUCTAJUTMUYECKUX BEIIECTB. YJenbHas TeruioTa IuiaBineHus. IlapooOpasoBanue u
koHjieHcanus. Mcnapenue. Kunenue. YaenbHast Teniaora napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIEPATYpPbl KUTIEHHUS OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnocTh Bo3ayXa.

OHeprus TOIUIMBA. Y AeNbHAas TEIUIOTA CTOPAHMS.

[Tpuntuner pabotel TemnoBeix npurareneit KIIJ[ TemmoBoro asuratens. TeruioBbie
JBUTATEIIA U 3aLIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALEHUS SHEPTUH B TEIJIOBBIX IIPOLIECCAX.
Hemoncmpayuu.
Habtonenne OpoyHOBCKOTO IBUYKEHUSI.
Habmonenue nuddysun.
Hab6nronenue siBneHuii cMauMBaHUs U KAWL PHBIX SBJICHUU.
Hab6nronenue TemioBoro pacimpeHus Ted.
N3menenue naBienus ra3a npyu M3MeHEHUH 00bEMA U HATPEBAHUM WITA OXJIAXKICHUH.
[IpaBuiia u3MepeHust TEMIIEPATYPhI.
Buasl Temonepenaymu.
OxJtaxkieHre mpyu COBEPIICHUU PAOOTHI.
HarpeBanue npu coBepiiieHUN paOOThl BHEIIHUMU CUJIAMHU.
. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
. HaGnronenue kunenws.
. HaGnronenue noctosiHCTBa TeMIiepaTypbl U MJIaBJICHUU.
. Monenu TeIIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomul u onvimeol.
OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKESHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITHI 110 HAOJIOJIEHUIO TEJIOBOTO PACIIUPEHUS T'a30B, )KUJIKOCTEN U TBEPABIX TEIL.
Onpenenenue qaBiaeHus BO3yXa B 0a/UIOHE IINPHULA.
OneIThl, J€MOHCTPUPYIOIIKME 3aBUCHUMOCTb JAaBJICHHS BO3AyXa OT €ro oObéMa H
HarpeBaHUs WIM OXJIaXICHUS.
6. [IpoBepka TruMOTE3bl JMHEHHOM 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
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7. HaOmioneHue w3MeHeHUs BHYTPEHHEW SHEpPruM Tejla B pe3ysbTaTe TeIvlonepefadyd u
paboThl BHEITHUX CHII.

8. HMccinenoBaHue siBIEHUS TEIIOOOMEHA IPU CMEIIMBAHUH XOJIOAHOW U ropsiueil BOJBI.
OnpeneneHrne KOJUYeCcTBa TEIIOThI, TOJIYYEHHOTO0 BOJOM MPHU TEMI000OMEHE C HATPETHIM
METATNYECKUM [IUITUHIPOM.

10. OnpeneneHne y1eIpbHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue nmpouecca uCIapeHus.

12. OnpesiesieHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

13. OnpenenieHre yJ1ebHON TEIIOThI IUIABJICHUS JIbJA.

Pa3znes 7. JnekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Dnektpu3anus Teil. J[Ba poja seKTpuuecKux 3apsaa0B. BzauMoaecTBre 3apsiKeHHBIX
Ten. 3akoH KysoHa (3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS 3apPSKEHHBIX TEJI OT BEJIUYUHBI
3apsiZIOB M PACCTOSIHUS MEXKTY TEJIaMU).

Onektpuyeckoe 1mosne. Hanpsok€HHOCTh — anekTpuueckoro  moiid.  [IpuHnumn
CYyNEPHO3ULINH JIEKTPUUECKHX MMOJIeH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIeMeHTapHbIN 3ieKkTpuueckuit 3apsg. CtpoeHue
atoMa. [[poBOIHUKH U TUAIIEKTPUKUA. 3AKOH COXPAHEHUS SIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCJIOBUSL CYLIECTBOBAHUS AJIEKTPUYECKOTO TOKA. VICTOUHMKHU
IOCTOSIHHOT'O TOKA. JIeWCTBUS 3JEKTPUYECKOr0 TOKA (TEMI0BOE, XUMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKHI TOK B AKUJKOCTSIX U razax.

OnekTpuueckas nenb. Cuna Toka. DneKkTpuueckoe HampsbkeHne. ConpOTHBICHUE
IIPOBOJHUKA. YIEIbHOE CONPOTHUBICHUE BemlecTBAa. 3akoH Oma [ yyacTKa UEIH.
[TocnenoBaTenbHOE U NapajuIeIbHOE COEIUHEHUE TIPOBOIHUKOB.

PabGoTta u MomHOCTE 37eKTpuyeckoro toka. 3akoH Jxoyns—JIenma. Dnekrpuyeckue
LENU U MOTPEOUTENH dIEKTPUUECKOil sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHBIE MarHuThl. B3anmoaeiicTBHE MOCTOSHHBIX MarHUTOB. MarHUTHOE IOJIE.
MaruuTtHoe noJie 3eMJId U €ro 3Ha4eHue 715 *KU3HU Ha 3emiie. OnbIT Opcreaa. MarautHoe
IOJIE DJIEKTPUYECKOrO0 TOKa. [IpuMeHeHue »SIEeKTPOMarHuTOoB B TexXHUKeE. JleiicTBHe
MAarHMTHOTO TIOJS HA MPOBOJHHUK C TOKOM. OJIEKTPOABUIATENb MOCTOSIHHOTO TOKAa.
Hcnonp30BaHne 2IEKTPOABUraTENICd B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter ®apaned. SfBneHue d>aeKTpOMarHUTHOM uHAykuuu. llpaBuno Jlenna.
Onekrporeneparop. CrnocoObl MOMYyYEHHS AIIEKTPUUECKOW SHEPrUH. DJIEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX UICTOUYHUKAX SHEPTUH.

Jemoncmpayuu.

DIIeKTpU3a1us TEIl.

JIBa poza 3JIEKTPUYECKHX 3apsiA0B U B3AaUMOJAECHCTBHE 3aPSIKEHHBIX TEI.

Y CTpoiCTBO U AEHUCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTAaTUYECKAS] UHAYKIHSA.

3aKOH COXpAaHEHUS JIEKTPUUECKUX 3aPsI0B.

[IpoBOTHUKY U AUBIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JIMHUM JIEKTPUYECKOTO ITOJIS.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

A T o

10.
11.
12.

13.
14.
15.
16.
17.

M CTOYHUKH TTOCTOSTHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUM TOK B )KUJKOCTH.
l"azoBeIil pa3psia.
N3mepenue cuiibl TOKa aMIEPMETPOM.
N3mepenne 3neKTpruuecKoro HanpsKeHUs: BOJIbTMETPOM.
Peocrar u marazuH cONpOTUBIICHUN.
BzanmonencTBre MOCTOSHHBIX MAarHUTOB.
MoenupoBaHre HEBO3MOXKHOCTH Pa3/IeICHUs MOJI0COB MarHUTA.
MoaenupoBaHre MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoOE 1oJie ToKa. DJIEKTPOMAarHuT.
JlericTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
HccnenoBanue sBiIeHUS JIEKTPOMArHUTHOM WHIYKIIUH.
OnbiTel Dapanes.
3aBHCUMOCTh HaNpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3SHUKHOBEHMUSI.
DJIEKTPOreHePaTOp MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimel.
OnbITH IO HAOIIOACHUIO JISKTPHU3AIMY TEJI MHIYKIIUEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue nelCTBUS JIEKTPUYECKOTO OISl HA MPOBOJHUKH U JUAJICKTPUKH.
Co6opka u nmpoBepka pabOTHI ANEKTPUUECKON 1M MOCTOSTHHOTO TOKA.
N3MepeHue u peryampoBaHUE CUJIbI TOKA.
N3Mepenue u peryaupoBaHUe HAMPSIKCHUS.

HCCJ’IGI{OB&HI/IG 3daBUCHUMOCTH CHJIbI TOK4, HAYIICTIO 4YCPEC3 PC3UCTOP, OT COIIPOTUBIICHUA

pe3ucTopa 1 HaMpsHKEHUS Ha PE3UCTOpE.

OHBITBI, ACMOHCTPHUPYHOIIHUEC 3aBUCUMOCTD IJICKTPHUYCCKOT'O COIIPOTUBJICHUA IIPOBOJIHUKA

OT €TI0 IJIMHBI, IUIOIMAaAu IOIICPEUYHOro CCUHCHUA U MaTCpualia.

HpOBepKa ImpaBrJIia CIIOKCHUA HaHpH)KGHI/Iﬁ IIpu MOCJICI0BATCIbHOM COCANHCHUU JIBYX

PE3UCTOPOB.
[TpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MAPAIICIIBHOM COSTUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
Onpenenenne MOIHOCTH IEKTPUUECKOTO TOKA, BBIEISIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, WAYLIETO Yepe3 JIAMIIOYKY, OT HaIpsDKEHUs Ha

HEW.
Onpenenenue KIIJ[ narpeBarens.
Hccnenoanne MarHuTHOTO B3aUMO/JIEUCTBHUS MOCTOSIHHBIX MAarHUTOB.

I/I3yqu1/Ie MAaravuTHOI'O ITOJIA ITOCTOSAHHBIX MAarHUTOB ITPH UX O6’L€I[I/IH€HI/II/I " pa3acICHUM.

Uccnenosanue aeicTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTDL CHUJIbI B3aHMOHCﬁCTBHH KaTylamiKyu ¢ TOKOM U

Mar"iuTa OT CHJIbl TOKAa U HAITPAaBJICHUS TOKA B KaTYIIKEC.



18. I3ydyeHue AeiCTBUS MAarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. I3mepenne KII/] anekTpoaBuraresibHOM yCTaHOBKHU.

21. OOBITBL 10 WCCIENOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHONM WHAYKLIWH: HCCIEIOBAaHUE
W3MEHEHNW 3HAYEHUs U HAIIPABJIEHUS UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nena 8. Mexannueckue siBJICHUA.

Mexanuueckoe — ABWKEHME.  MarepuanbHas ~— TOYKA. Cucrema  orcuéra.
OTHOCHUTENIBHOCTh MEXAHUYECKOTO JIBUKEHUA. PaBHOMEpHOE NMPSMOIMHEWHOE JIBHKECHUE.
HepaBHomepHoe npsmonuHeiiHoe aBuxeHune. CpeaHsisi ¥ MTHOBEHHasi CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE mpsiMOIuHElHOe naBuxkeHue. CBOOOAHOE TaJeHHUE.
Onbitel ["anunes.

PaBHOMepHOE nBUXKEHUE 110 OKpYKHOCTU. [lepros u yactota oOpanenus. Jluneiinas u
YTJIOBAsi CKOPOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHHE.

[Tepsslii 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperuii 3akoH Herotona. [IpuHnmn
CyNEPNO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHHS CKOJIbKEHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOJHOrO MaJcHUs.
JBmxenue maHetr Bokpyr Connupa. IlepBas kocMuueckass ckopocTb. HeBecoMocTs u
IEpPErpy3KH.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpPAOE Tesio. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsoxecT.

Nmnynse Tena. U3menenue nMiynbca. mnynbsce cuibl. 3aKOH COXpaHEHUST UMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctH, TpeHust. CBs3b
sHeprun U padoTel. [loTeHIMambHAS YHEPTUS TeNa, MOAHATOTO HAJl MOBEPXHOCTHIO 3EMIIH.
[lorenunanbHass sHeprus cxarol npyxuHbl. Kunernueckas sHeprus. Teopema o
KUHETUYECKOW HEpTruu. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPIUH.

Jemoncmpayuu.

1. HabnroneHne MeXaHMYECKOTO JIBIXKCHHSI Tella OTHOCUTEIBHO PA3HBIX TEJl OTCUETA.

2. CpaBHeHME NYyTE€H M TPACKTOPHUI NIBUKEHUS OAHOTO M TOTO K€ Tela OTHOCUTEIbHO
pa3HBIX TEJ OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS NPSMOJIMHENHOIO IBUKECHUS.

HccnenoBanue mpru3HakoB paBHOYCKOPEHHOI'O JBUKEHUS.

Hab6nronenue aBmxeHus Tela 1Mo OKPYyKHOCTH.

Ha6nronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOASAIINX B cucTteMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS Teja OT MACChl TeJla U JEUCTBYIOLIEH HA HETO CHUJIBI.
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10.
11.
12.
13.
14.
15.
16.

10.

11.

Habnronenue paBeHCcTBa CUII IPU B3AaUMOJIEUCTBUU TET.
N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.
[Iepemaya nmItynbca nmpyu B3anMOJIECUCTBUU TEN.
[IpeoOpazoBaHus S3HEPTUU NPU B3aUMOICHCTBUH TEIL.
CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.
CoxpaHeHHe UMITYJIbCa TPU A0CONIOTHO YIIPYTOM B3aUMOJEHCTBUH.
Habmronenre peakTHBHOTO JIBUKCHHSL.
CoxpaHeHre MEXaHMYECKON YHEPTUH MTPH CBOOOTHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKON IHEPTUU IIPU JIBHXKEHHUH TeJla MO AEHCTBUEM ITPYKHUHBI.
Jlabopamopnuie padomul u onsimel.
KoHcTpynpoBanue Tpakra g pasroHa W JAJbHEHMIIEro paBHOMEPHOIO JBHUKEHUS
[IapUKa WIHA TEIEKKH.
Omnpenenenne cpenHeld CKOPOCTH CKOJBKEHUS Opycka WIM JBUKEHHS IIapHKa I10
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHne yCKOpPEHHMsl Tejla IPU PABHOYCKOPEHHOM JIBHJKEHHMHM I10 HAKIOHHOM
IUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM JBH)KEHUU 0e3
HA4YaJIbHOU CKOPOCTH.
[IpoBepka runotessl: €ciid Npu paBHOYCKOPEHHOM JIBUKEHUH 0€3 HayalbHON CKOPOCTHU
IIyTH OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH  CWIIBI TPEHHS CKOJIBKEHHS OT CHJIBI HOPMaJIbHOIO
JABJICHUS.
Onpenenenne kodpuIUEHTa TPEHUS CKOJIBKEHMUSL.
OnpeneneHne KECTKOCTU IPYKUHBI.
Onpenenenne paboOThl CUJIBI TPEHUS TPU PaBHOMEPHOM JIBIDKEHHUU Tella [0
TOPU30HTAJIbHOM IOBEPXHOCTH.
Omnpenenenne pabOTBl CWIIBI YNPYrOCTH IpU MOABEME TIpy3a € HCIHOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUs SHEPTHUH.
Pazgen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.
KonebarensHoe npmxenne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHUMN: TEPUO/I, YaCTOTA,

aMIuiMTyaa. MareMaTu4ecKuil U NPYKUHHBIA MasTHUKU. lIpeBpalieHue >HEpPruu Ipu
K0J1€0aTeIbHOM JIBUKEHUH.

3aryxatome kosiebaHusi. BwiHyxaeHHble KojieOaHusi. Pe3zonanc. MexaHuueckue

BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [[poa0sIbHBIE U TTOTIEpEYHbIE BOJHBI. [[1TMHA BOJHBI
U CKOpPOCTh €€ pacrnpoCTpaHeHus. MeXaHN4YeCKUE BOJIHBI B TBEPIOM TEII€, CECMUYECKUE
BOJIHBI.

1.

3Byk. [ poMKOCTB 3ByKa u BbicoTa TOHa. OTpakeHue 3Byka. H(ppa3Byk u yIbTpa3ByK.
Jemoncmpayuu.
Ha6nronenue koneOanuii Tea no1 AEHCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.



Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TPYKUHE.
Ha6ntonenue BbIHYKIEHHBIX KOJI€OaHU U pe30HaHCca.
PacnipocTpanenue npoaoabHbBIX U TONEPEYHBIX BOJIH (Ha MOAEIIH).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHM PE30OHAHC.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenne 4acTOThI U IEprOia KOIeOaHU MaTEeMaTUIECKOTO MasgTHHKA.
2. OmnpeneneHue 4aCTOTHI U IEPUOIa KOJIeOaHU MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Mepro/ia KoJeOaHUH MOIBEIIEHHOTO K HUTH I'py3a OT AJTUHBI
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HUTH.
4. VccnemoBaHue 3aBHCHUMOCTH TEpUOJaa KOJEOAHWN MPYKMHHOTO MasTHUKAa OT MacChl

rpysa.
5. IIpoBepka HE3aBUCHUMOCTH MEPHO/IA KOJIEOAHUH Tpy3a, OJIBEIIEHHOTO K HUTH, OT MAaCChI

rpy3a.
6. OIBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH MEPUOIa KOJIeOaHMI MPY>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a U )KECTKOCTHU MPYKUHBI.
7. W3MepeHue yckopeHus CBOOOJHOTO MaeHUs.
Pa3zges 10. D1eKTPOMArHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHbI.
DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHuTHbIE BOJIHbI. CBOKMCTBA 3JIEKTPOMArHUTHBIX
BoH. [llkama 3JeKTpOMarHUTHBIX BOJIH. MCHOJIb30BaHHUE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOU CBSI3U.
DJeKTpoMarHuTHas npupona csera. Ckopocts cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomul u onvimel.
1. W3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO TelnedoHa.
Pa3ngea 11. CBeToBBI€ SABJICHHUS.
JlyueBast mozenb cBera. Mcrounuku ceera. lIpsMonnHeHOe pacipOCTpaHEHHE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3aKOH IpENOMIIEHUS cBeTa. [loMHOE BHYTpEHHEE OTpa)KEHHE
cBera. Mcnosb30BaHNe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xon nywedt B nuH3ze. Onruueckas cucrema Qoroanmapara, MUKpPOCKOINA U
Teneckona. I'a3 kak onrudeckas cucremMa. bau3opykocTs U TallbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnekrp. Onbitel HbtoToHa. CnokeHHe CHEKTpalbHBIX
uBeToB. Jlucnepcus csera.
Jemoncmpayuu.
[IpsamonuHelHoe pacipoCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuyenue n300pa’keHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
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ONTHYECKUHA CBETOBO/L.
Xon nyuel B coOuparoliei JInH3e.
Xox Iy4yelr B pacCEeUBAIOIIEH JINH3E.
[Tonyyenue n300pakeHU ¢ TOMOIIBIO JINH3.
[Ipunuun aeiictBus poroannapara, MUKpOCKOIA U TEJIECKOMA.
10. Momenp rnasa.
11. Pa3noxenue 0eoro cBera B CIEKTP.
12. [Tonydenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnsie pabomul u onvimel.
1. HccnenoBanue 3aBUCHUMOCTH yIJjla OTPAXKEHHsI CBETOBOIO Jyda OT yIJia MaJicHusl.
2. M3ydeHue xapaKTepUCTUK U300paKEHUs TPEIMETA B IJIOCKOM 3€pKaJe.
Uccnenoanne 3aBUCUMOCTH Yrja MPEIOMIJIEHUSI CBETOBOrO Jyda OT yIJia MajeHUs Ha
TPaHULE «BO3TYX—CTEKIIO.
[Tomyyenune n300pa>keHuii ¢ TOMOIIBIO COOUPAIOIICH JTNH3HI.
Omnpenenenue HOKYCHOTO PACCTOSHHS ¥ ONITUYECKOM CHIIBI COOUPAIOIIEH JTMH3BI.
OnBITHI 110 PA3IOKEHUIO OEJIOTO CBETA B CTIIEKT).
OneITHl 1O BOCHPUSTHIO I[BETA MPEIMETOB IMPH HX HAOIIOJEHUW dYepe3 IIBETOBBIC
bUIbTPHL.
Pa3nen 12. KBaHTOBBIC SIBJICHHUS.
Omnsitel Pezepdopaa u manetapras Moaenb aroMa. Mojens atoma bopa. Ucnyckanue
U moryionieHue ceeta aromoM. KBantsl. JInHeuaTblie CIEKTPHI.
PanuoaktuBHoCTh. Anb(da, Oera- U ramma-usnydenus. CTpoeHHE aTOMHOIO sjipa.
Hyxiionnass monens atomHoro sigpa. M3otomnsl. PannoaktuBHble npeBpamenus. [lepuon
MOJIypaciiajia aTOMHBIX SIAEP.
SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsiJOBOTO U MAacCOBOTO YHCEN. DHEPIus
CBsI3U aTOMHBIX sifep. CBs3b Macchl M 3Heprud. Peakuuu cuHTE3a W JEJICHHS SOED.
Nctounuku sneprun CosHIA U 3BE3.
AnepHas sHepreTuka. /[elcTBUs paguoaKTUBHBIX U31yUYECHHI Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrexTpbl U3Ty4eHUs U MOTJIOIICHHUS.

CrexTphl pa3IudHbIX Ta30B.

CnekTp Bogopoa.

HaGmronenue TpexoB B kamepe BuiibcoHa.

Pabota cuérunka HOHU3HPYIOLIUX U3ITYyUYEHUH.

Peructpanus uzinyueHust IpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnwie pabomul u onvimol.

HaOntoeHue CriomHbIX U IMHEHYATHIX CIIEKTPOB U3ITyUCHUS.

2. WccnenoBanue TPEKOB: H3MEPEHHUE HSHEPrUU YaCTHUIBI IO TOPMO3HOMY TyTH (110

doTtorpadusm).
3. M3MepeHue painoakTUBHOTO (OHA.
IHoBTOpHTEILHO-00001IAXOIMIA MOYJIb.
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[ToBTOpUTENHEHO-0000IIAOIIMI  MOYJIb MNpEeAHA3HAYeH Uil CHCTeMaTH3aluud |
00001IeHNsT MPEIMETHOTO COJAEPKAHUS M ONbITa JEATEIbHOCTH, TPUOOPETEHHOrO MpHU
U3YYEHUH BCEro Kypca (PU3MKH, a TaKKe JJIs IOJATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY
9K3aMeHy Mo (u3uKe 11l 00ydaroIMXCs, BHIOPABIINX 3TOT yYEOHBIN NpeaMeET.

[Ipy wm3ydyeHMM HOAaHHOTO MOAYJIA pEANM3YIOTCSI W CUCTEMATH3UPYIOTCS BHUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECleYuBaeTcs JOCTHXKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yIBTATOB oOyueHwus, dopmupyeTtcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBAHUS SBJICHUU
IPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBICHATH (DPM3MUECKUE SIBICHMS, TPUMEHSA
IIOJIyYEHHBIE 3HAHUs, pEIIaTh 3a1a4M, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO NEATENBHOCTHBIM XapaKTEp AAHHOTO pasfelia Peajru3yeTcs 3a CYET
TOT0, YTO 0OYYAIOIINECS BHIMOIHSIIOT 33/1aHNs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TNOJYYEHHBIX 3HAHUN pPACIO3HABAaTh W HAYYHO OOBACHATH (PU3MUECKHE
SIBJICHHS B OKPY’KAIOLIEN IPUPOJE U ITOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOIbI UCCIIETOBAHUS (PU3NUECKUX SBJICHUI, B TOM YKCIIe IS
IIPOBEPKHU TMIIOTE3 U MOJYYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HAay4HbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TE€XHOJOTHH,
HaIlpUMeEp, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB 3HEPIMM HA OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUAA

N3yuenne ¢u3umku Ha YpOBHE OCHOBHOIO 00mIEro oOpa3oBaHMs HANpPABICHO Ha
JNOCTW)KEHHE  JINYHOCTHBIX, METANpeIMETHbIX M  NPEeIMETHbIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynpraTe usydeHus (pU3MKM HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Yy
oOyuaromerocs 0yayT c()OpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yJIbTAThl B YACTH:

1) naTpHOTHYECKOIr0 BOCIIMTAHMS:

- IPOSIBJICHHE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3MUECKOM
HAYKU;

- HIEHHOCTHOE OTHOIIEHHUE K TOCTIKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’KAaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYK/I€HUU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
npo6JieM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM TOCTIKEHUN (QU3UKY;

- OCO3HAHUE BaXKHOCTU MOPAJIbHO-3THYECKUX IPUHIIUIIOB B IESITEIIBHOCTH YYEHOIO;

3) 3cTeTHYeCKOro BOCIIUTAHHUSL:

- BOCIIPUSTHE 3CTETUYECKUX KAauecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NMO3HAHMS:

- OCO3HAHUE IEHHOCTH (PU3NYECKOW HAYyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAXKHEUILIEH COCTABIISIONIEN KYJIBTYPBI;



- pa3BUTHE HAYYHOH JII0O03HATEIHHOCTH, HHTEPECA K HUCCIIEI0BATENbCKON JAeSITEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBLHOIO 0JIATOMOJIYYHS:

- 0OCO3HaHME LIEHHOCTH 6€3011acHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
Ba)KHOCTU MpaBuiI 0€30MaCHOr0 NOBEIEHUS Ha TPAHCIIOPTE, HA 1I0POrax, ¢ NEKTPUUECKUM U
TEIUIOBBIM 000PY/I0BAaHUEM B JIOMAILIHUX YCJIOBUSX;

- c()OPMHUPOBAHHOCTH HAaBbIKA pe(IEKCUH, IPU3HAHUE CBOETO IPaBa Ha OIINOKY U TAKOTO K€
[paBa y Ipyroro 4eioBeKa;

6) Tpya10BOrO BOCIIMTAHMSA:

- aKTUBHOE Y4yacTHE B PEILICHUHU MPAKTUYECKUX 3aJad (B paMKax C€MbH, 00pa30BaTEIbHON
OpraHM3aliy, Tropojaa, Kpas) TEXHOJOTMYECKOM M COLUAJIbHONW HAIpaBJIEHHOCTH,
TpeOyIOLINX B TOM YHCIIE U PU3NUECKUX 3HAHUM;

- HIHTEpEC K MPaKTUYECKOMY U3Yy4YEeHHIO TpodeccHil, CBSI3aHHbBIX ¢ (PU3UKO;

7) 3K0JI0TMYeCKOr0 BOCIIMTAHUS:

- OpHEHTalusi Ha IpHUMEHEHuEe (U3NYECKUX 3HAHUM [ pelleHus 3agad B 00J1acTu
OKpY>Kalolllel Cpe/ibl, MIIaHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCIEACTBUMN JIIs
OKPY’KaroUIEU CPEIb;

- OCO3HAHUE TJI00AIBHOTO XapakTepa K0JIOTHYECKUX MPOOJIEM U MyTEW UX PELICHUS;

8) ajanTanum K M3MEHSAIOIUMCS YCJIOBUSM COLUAIBHON U MPUPOIHOM Cpebl:

- MOTpPeOHOCTh BO B3aUMOJICUCTBUMM TPHU BBHIIIOJHEHUH MCCIECIOBAaHUN U TPOEKTOB
(u3HUECKOW HANPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHUX;

- IOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIbHOCTD;

- MOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWUH, B TOM uHcie (HOPMYJIUPOBATh HAEH,
HOHSTHS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SBJICHUSX;

- 0OCO3HaHue Ae(UUUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH (PUBHKHU;

- IJJAHUPOBAHME CBOETO Pa3BUTHUS B MPUOOPETEHNN HOBBIX (PU3NUYECKUX 3HAHUK;

- CTPEMJIEHUE aHAIU3UPOBATH U BBIABIISITH B3AUMOCBSI3U TPUPOIbI, 00IIECTBA K SKOHOMUKH,
B TOM UYHCJIE C HCOJIb30BAHUEM (PU3NYECKHUX 3HAHMI;

- OIIEHKa CBOMX JEWCTBHI C y4Y€TOM BIMSHHUS Ha OKPYXAIOLIYyI0 Cpeay, BO3MOKHBIX
IJI00aNbHBIX MOCIEACTBUH.

METAIIPEJIMETHBIE PE3YJIBTATHI

B pesynpTaTe OocBOeHHs mporpamMMmbl MO (PU3WKE Ha ypOBHE OCHOBHOTO OOIIEro
oOpasoBanmsi y oOydaromierocsi OyayT chOpMHUpPOBaHB MeTampeAMeTHbIE Pe3yJabTaThl,
BKJIIOYAIOIIHE TMO3HABATEIbHBIC YHHBEPCAIbHBIE YUeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
yHUBEpCAIbHbIC YUCOHBIE ICUCTBUS, PETYJIITUBHBIC YHUBEPCAIbHBIC yU€OHBIC IEHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:



BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE TIPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS JJIsl 0000IIECHUS U
CpaBHEHUSI;

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pacCMaTpUBaeMbIX (paKTax, NaHHBIX H
HAOIOZCHUSX, OTHOCSIIUXCS K PU3UUYECKUM SIBICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU W3YYEHUU (PU3WYECKUX SIBICHUU WU
MPOLIECCOB, [I€NIaTh BBIBOABI C KCIOJIb30BAaHUEM JACAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHUM, BBIIBUTATH TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEIUYHH;
CaMOCTOSITEJIbHO BBIOMPATh CIOCO0 perieHus yuyeOHou (u3ndeckoi 3aauu (CpaBHEHUE
HECKOJIBKMX BAapUAHTOB pElIeHHUs, BBIOOp Haubojee NOAXONIAIIEr0 C YYETOM
CaMOCTOSITEJIbHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBare/ibCKue JelCTBUS:

UCTIOJTb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUIA HHCTPYMEHT TIO3HAHUS;

NIPOBOJIUTH IO CAaMOCTOSITEILHO COCTABJICHHOMY IUIAHY OTIBIT, HECTIOXKHBIA (U3HUECKUI
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SBIICHUS;

OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH WH(MOPMAIIUIO, IMOJYYECHHYIO B XOJIE
WCCJICIOBAHMS WJIA DKCTICPUMCHTA;

CaMOCTOSTENILHO (hOPMYJIMPOBATH O0OOIIICHUS M BBIBOJIBI IO pe3yJibTaTaM MpoBeAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICOBAHNS;

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (U3MUECKHX IPOIECCOB, a TAKXKe
BBIJIBUTATH TPEIIOJIOKEHUS 00 X Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pab6ora ¢ ungopmanmeii:

OPUMEHATh Pa3Iu4Hble METO/bl, MHCTPYMEHTBI M 3alpochl NpPU MOUCKE U OTOOpe
uH(pOpMAIIMKY WK JAHHBIX ¢ YYETOM IPEIOKEHHON yueOHOM (pu3nyecKom 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh W HMHTEPIPETHUPOBATH HHPOPMALMIO PA3THYHBIX
BUJIOB U (pOPM IIPEACTABICHUS;

CaMOCTOSTENIbHO BBIOMpATh ONTHMAJIbHYI0 (HOpMY NpEACTaBICHHUS HHPOpMaUUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECIOXHBIMH CXEMaMH, JAuarpaMMaMy, WHOU
rpaduKoi 1 IX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIC YYeOHbIe 1eHCTBHA:

B XOJe OOCYyXJeHHS Y4eOHOro Mmarepuala, pe3yJbTaToOB Ja00paTOpPHBIX pPAOOT H
MIPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY O0OCYK/1aeMOW TEMbI U BBICKA3bIBATh UJIEH,
HaIleJICHHBIC HA PEIICHHE 3aa91 U MOAIePKaHke 0JaroKenaTeIbHOCTH OOIIEHNS;
CONOCTABIISATh CBOM CYXIEHUA C CYXACHUSMH JAPYTUX YYaCTHUKOB JUAJOra,
0OHapy>XKMBaTh PA3TNUYNUE U CXOJICTBO MO3UIIUH;

BBIpakKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTABIATh  PE3yJbTaThl  BBIIOJTHEHHOTO  (PU3WYECKOTO  OMBITA
(3KCIIepUMEHTa, UCCIIEI0BaHUs, TPOEKTA);



MOHUMATh W MCIOJIb30BaTh IIPEUMYIIICCTBA KOMaHIHON M MHIWBHUIYAJILHONW pabOThI IPH
pEIIeHNN KOHKPETHON PU3NUECKON TPOOIIEMBIL;

NPUHUMATh 1I€JIM COBMECTHOW [ICATEIIbHOCTH, OpPraHW30BBIBATH JCUCTBUS TI0 €€
JTOCTHKEHHUIO: PacIpeiesaTh POJH, 00CYXKIaTh IMPOIECCH W PE3YyJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJIHATh CBOKO YacTh paOOThI, JIOCTUTas KAayeCTBEHHOI'O pE3yJbTaTa IO CBOCMY
HAIIPaBJICHUIO U KOOPJIUHUPYS CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;
OIICHMBATh KAYECTBO CBOCTO BKJIa/ia B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CAMOCTOSATEIIHBHO
c(hOpMyIUPOBAHHBIM YYaCTHHKAMHU B3aMMOICHCTBHS.

PerynsiTuBHBbIC YHMBepcabHbIe Y4eOHbIe NeliCTBUSA

Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JJIs PEIICHUsS
(bu3MUeCcKUX 3HAaHUMH;

OPUEHTHUPOBAThCA B PANIMUHBIX MOAXOAAX NPHUHATUS pELICHUH (MHIUBUAYAIBHOE,
NPUHATUE PEILLICHUs B TPYIIE, IPUHATUE PEIICHUN TPyIoi);

CaMOCTOSITEJIbHO COCTaBIIATh AJNTOPUTM pelieHus (U3MYEecKOM 3aJaud WM IJ1aHa
UCCJIEIOBAHUSI C YYETOM MMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Npe/jiaraéMble BApUAHThI PEIICHHUI;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbLHBbIN MHTEJJIEKT:

JaBaTh aJI€KBaTHYIO OLICHKY CUTYalluy W IIpejiarath 1jiaH e€ U3MEHEHMS,;

OOBACHSTH MPUYUHBI JOCTUKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B AEATENBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
UCCJIEIOBAHMSI WJIM IPOEKTAa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIMXCA
CUTYyaIUil, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEM;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSAM;

CTaBUTH ce0s Ha MECTO JPYTOro YeJOBEKa B XOJE CIOpa WIH JTUCKYCCHH Ha HAy4YHYIO
TE€MY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTHKY JPYTroro;

OpU3HAaBATh CBOE IMpaBO Ha OWIMOKY NpH pPEIIEHHH (PU3NYECKUX 3a7ad WIH B
YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO APYroro.

NNPEJMETHBIE PE3YJIBTATHI

K koHily 00yueHus B 7 Kj1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOKHbI

oTpaxaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIHUXCS YMEHUI:



UCIIOJIb30BaTh TMOHATHA: (U3MYECKHE U XUMHUYECKHE SIBIICHUs, HAOII0/IeHHe,
IKCIIEPUMEHT, MOJIeNb, THIOTE3a, €IUHUIIBI (PU3MUYECKUX BEJIWYUH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUSA BemiecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHHUECKOE
NBW)KEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TPaeKTopus,
paBHOJACHCTByIOIass cuia, jaedopmamus (ympyras, IUIacTUUecKas), HEBECOMOCTD,
COOOIIAIONTUECS COCY/IbI;

paznuyath aBieHus (uddys3us, TEIIOBOE ABUKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JBWYKEHUE, HEPAaBHOMEPHOE JBW)XEHHUE, WHEPIMS, B3aUMOJIEUCTBHE TEJ, pPaBHOBECHE
TBEPIBIX TEJ C 3aKPEIIEHHON OChIO BpalleHHUs, NIepeaada AaBIeHUs] TBEPAbIMUA TEIaMH,
KUIKOCTIMU M Trazamu, arMochepHoe JaBjeHUE, IUIaBaHHE TeJ, IPEBpalllCHUs
MEXaHUYECKOW PHEPTrUu) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN B OKPYXKAIOIEM MHpE, B
TOM 4ucjie (PU3NYECKHE SBIICHHUS B MPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOU 1 HEXKUBOU MPUPOJIE, TEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA KMBOM OpPTraHU3M, IJIaBaHHUE PHIO, phIYaru B Teje
YeJoBeKa, MPU H3TOM I[E€PEBOJUTH MPAKTHUECKYIO0 3aJady B YU€OHYIO, BBIJCIATh
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKHN) (PU3NYECKUX SIBJICHUN;

ONUCHIBATh M3YUYCHHBIC CBOMCTBA T€lI U (PU3UYECKUE SIBJICHUS, UCMOIB3Ys (pu3nueckue
BEeJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPeMs, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CWJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Teja, CUjla TPEHHUsI, JaBlieHue (TBEPIOTO
Tena, )KUAKOCTH, Ta3a), BEITAJIKUBAIOIIAS CHJIa, MEXaHUUYecKasi paboTa, MOITHOCTb, TIJIEYO
CHUJIbI, MOMEHT CHUJIbI, KOA()PUIIUEHT MOJIE3HOTO JEeUCTBUS MEXAaHU3MOB, KUHETHYECKAas U
NOTEHUUAJIbHAS DHEPTHUsl), IPU OMUCAHUM MPABWIHHO TPAKTOBATH (PU3MUECKUN CMBICIT
UCIIOIb3YEMbIX BEIUYUH, UX 0003HAUYCHUS U €AUHUILIBI (PU3UYECKUX BEITUYUH, HAXOIUTh
(GbopMyJibl, CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIUYMHY C JPYTUMHU BEJIUYHMHAMH,
CTPOUTH TPaPUKHU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUYHH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJIICHUSI U TIPOLIECCHI, UCIIONb3YS ITpaBuia
CJIOKEeHUS CUll (BIOJIb OJJHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumerna,
MIpaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TOE IPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTHH, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3alUChIBATh €I0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBACHITH (PU3HUECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJI, B TOM YUCJIE i B KOHTEKCTE
CUTyallUi IPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BhISIBIATh TPUUUHHO-CIIEACTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1-2 M3yuYeHHBIX
CBOICTBa (PU3UYECKUX SIBJICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1—2 JeHCTBUSA, WCIOJIb3Yys 3aKOHBI W (hOPMYIIHI,
CBs3BIBaIONME (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3a/1a4y 3alHChIBATh
KpaTKO€ YCJIOBHE, MOJCTAaBIATh (DU3UYECKUE BEIUYMHBI B (OPMYJIBI U TMPOBOJIUTH



pacy€Thl, HAXOAUTH CIPABOYHBIC TAHHBIC, HEOOXOUMBIE JJIsl PEIICHUS 3a/1a4, OIEHUBATh
PEATUCTUYHOCTD MOTYYEeHHOW (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIMTH IIPHU MOMOIIHN (U3MUECKUX METOIOB,
B OINHCAHUM HCCIEOBAHUS BBIICIATh MPOBEPSEMOE MPEANONIOKEHUE (TUTIOTE3Y),
paznuyaTh U WHTEPHPETUPOBATH TMOIYUYEHHBIN pe3yibTaT, HAXOJUTh OIIMOKH B XOJE
OTIBITA, JIENIATh BBIBOJIBI IO €r0 PE3YJIbTATAM;

IIPOBOJIUTH OIBITHI 10 HAOTIOIEHUIO (PU3MUECKUX SIBICHUHN WK (PU3UUYECKUX CBOMCTB TEII:
dbopMynHpoBaTh  MpOBEpsieMble  MPEAMNOJIOXKEHHs, COOMpaTh  YCTAaHOBKY W3
PEJI0KEHHOTO0 000PYI0BaHMSI, 3aITUCHIBATH X0/ OIbITa U POPMYJIUPOBATH BBHIBOJIBL;
BBITIOJIHATH MPSMbIE U3MEPEHUs PACCTOSIHUS, BPEMEHH, MacChl Teina, 00bEMa, CUJIbI U
TEeMIIepaTypbl C HUCIOJIb30BAHUEM aHAJIOTOBBIX U HUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
noKa3aHusi MpruOOPOB ¢ YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTU U3MEPEHUI;
IPOBOJUTH MCCIEOBAHNE 3aBUCUMOCTU OJHOM (PU3MUecKOil BEIWYUHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM MPAMBIX U3MEPEHHU (3aBUCUMOCTH MyTH PABHOMEPHO ABHKYILETOCS
TeJIa OT BPEMEHU JBMKEHHS TE€Ja, CUJIbl TPEHUSI CKOJILKEHHS OT BEca TeJla, KauecTBa
00paOOTKM TOBEPXHOCTEH TeI W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU
CONPUKOCHOBEHUS TEJI, CUJIbl YOPYTOCTH OT YAJMHEHUS NPYKUHBI, BBITAJIKUBAIOIICH
CHJIBI OT 00bEMa MOTPYKEHHON YaCTH Teja U OT IJIOTHOCTH KUJKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH TeJIa, OT IIIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBHM TJIaBaHUs Tell,
YCJIOBUN paBHOBECHs pblyara M OJIOKOB), y4aCTBOBAaTh B IUIAHUPOBAHUU Y4YEOHOTO
UCCIIeIOBaHUsI, COOMPATh YCTAHOBKY U BBHITIOJIHATH U3MEPEHUSI, CIEAYSI TPEIJIOKEHHOMY
any, (UKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BUJI€ TPEIJIOKEHHBIX TaOmull W TrpadukoB, JelaTh BBIBOJBI MO pe3yJibTaTaM
WCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs] (PUIMUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
JKUJIKOCTH M TBEPJIOrO Tena, CHUJIa TPEHUS CKOJBXEHMS, JaBICHUE BO3/yXa,
BBITAJIKUBAIOIIIAS CUJIA, IEUCTBYIOIAsl HA TOTPY>KEHHOE B )KUAKOCTh TEI0, KOAPHUIIUEHT
MOJIE3HOTO JICUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHON UHCTPYKIUU: MPU
BBITIOJTHEHUU HW3MEPEHUU COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYHUCIISTH
3HAYCHUE UCKOMOM BEJIUYUHEI;

coOmoaTh TMpaBWia TEXHUKA O€30MacHOCTH TMpu  pabore ¢ 1abopaToOpHBIM
000pyA0OBaHUEM;

yKa3bIBaTh MIPUHITUIIBI ICUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMET], COOOIIAIOIIHNECS COCYAbI, 0apOMETp, pbIvar, MOABMKHBIA W HETIOBUKHBIH
0JI0K, HAaKJIOHHAS INIOCKOCTh;

XapaKTepU30BaTh MPUHILIUIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB
C ONOpOil Ha WX omnucaHus (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPOIMCTBO BOJOIPOBOA,
TUJPABIMYECKUN TIpecc, MaHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETP),



UCIIOJIb3Yysl 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUU M HEOOXOIUMBbIC (DU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJAUTH TMpPUMEPHl (HaXOAuTh MH(POpPMALMIO O TNpUMEpax) MNPAKTUYECKOTO
UCIIOJb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEJHEBHOW KHU3HU Il oOOecreyeHus
O0e3omacHOCTH MpU OOpalleHHH C MNpudOpaMuM W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3/I0POBbs U COOJIIOICHHSI HOPM SKOJIOTUYECKOTO MTOBEJICHHUS B OKPY KaloIen
cpene;
OCYLIECTBJISITh OTOOP HCTOYHMKOB HH(popManuu B HWHTepHETE B COOTBETCTBUU C
3aJIaHHBIM MOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMUXCSl 3HAHUN U MyTEM CpaBHEHMSI
Pa3IMYHBIX UCTOYHUKOB BBIACIATH WH(MOPMALIMIO, KOTOpAs SIBJISIETCS MPOTHUBOPEUUBOI
WM MOXET ObITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh TIPH BBITIONHEHUU YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO JTUTEpPaTypy
(bu3MUecKoro coiepx aHus, ClpaBOYHbIe MaTepUalibl, pecypchl ceTu HTepHET, BIajaeTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHusi HMHPOPMALUU U3 OIJHOU
3HAKOBOM CHUCTEMBI B IPYIYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpManmu (GU3NYECKOTO COACpkKaHUs, B TOM 4YKCie MyOJUYHO JenaTh
KpaTKue COOOINEHHUs O pe3ybTaTax MPOEKTOB MM y4eOHBIX MCCIICIOBAHHMA, IPH 3TOM
IPaMOTHO UCIOJIb30BaTh H3YYEHHbIH TOHSATUHHBIA anmapar Kypca (U3HKH,
COTIPOBOXAATh BBICTYIIJICHHE MPE3EHTAIINECH;
IpU BBITIOJTHEHUH YY€OHBIX MPOEKTOB M HCCIEIOBAHUI pachpeeniaTh 00SI3aHHOCTH B
rpynre B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMH, CICAUTH 3a BHIIOJHEHUEM IUTaHA
JEHCTBUI, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIIHI,
BBICTPAaWBaTh KOMMYHHUKATHUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHCHHUE OKPYKAIOIIHX.

K xoHiy oOyuenust B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JOJKHBI

OTpaxkaTh C(hOPMUPOBAHHOCTh y O0YUYAIOIIHUXCS YMEHUI:

WCIIOJI30BaTh TOHATHUS: MAacca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJICKYJI, arperaTHbIC€ COCTOSHUS BEIIECTBA, KPHUCTAIMYECKHE W aMOpQHBIC Tela,
HACBILICHHBIA U HEHACBIIICHHBINA Tap, BIAXHOCTh BO31yXa, TEMIIEPATYpPA, BHYTPECHHSS
DHEPrus, TEIJIOBOW JBUTATEIb, JJIEMEHTAPHBIN SJICKTPUUYECKUN 3apsjl, JIEKTPUUECKOE
I10JIE, TPOBOJHUKH U TUAJIEKTPUKH, IOCTOSIHHBINA JIEKTPUUECKAN TOK, MATHUTHOE TT0JIE;
pa3nnuarh SIBJICHUA (TEIJIOBOE paCIIMpPEHUE U CKaTue, TeIulonepenaya, TeIioBOe
paBHOBECHE, CMayMBaHWUE, KAIWUISAPHBIE SIBJICHUS, HWCHAPECHHE, KOHAECHCAIUS,
IJIABJICHUE, KpUCTaJIU3alus (oTBepIEeBaHUE), KUIICHUE, Terionepeaaya
(TEemIOMpOBOJHOCTh, KOHBEKIIUS, W3JIYYEHUE), JJIEKTPU3aAlUs Tell, B3aUMOJCHUCTBUE
3aps0B, JEUCTBHUS DJIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aMMOJICHCTBHUE
MAarHuTOB, JECUCTBHE MArHUTHOI'O TMOJISI HAa IMPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs
WHIYKIMS) 1O ONUCAHUI0 MX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (U3HUECKOE SIBICHHUE,



pacrno3HaBaTh IPOSBICHUE MU3YUYEHHBIX (PU3UUECKHUX SBJICHUN B OKPY’KaIOLEM MHUDE, B
TOM 4Hciie pu3nueckue sIBJICHUs B IPUPO/JIe: MOBEPXHOCTHOE HATSKEHUE U KaWILISIpPHbIE
SBJICHHS B IPUPOJE, KPUCTAILIBI B IPUPOE, n3ilyueHre CoJlHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 0Opa3oBaHHE POCHI, TYMaHa, UHEs, CHEra, 3JEKTPUUYECKUE SBJICHUS B
atMoc(epe, INEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE Moje 3emid, Jpeid
IIOJIFOCOB, POJIb MarHUTHOTO IOJISI JJISL )KM3HU Ha 3eMJle, MOJIIPHOE CHUSHHE, IIPU 3TOM
NEPEBOAUTh MPAKTUYECKYIO 337auy B y4eOHYIO, BBLICNATH CYIIECTBEHHBbIE CBOMCTBA
(mpu3Haku) GU3UYECKUX SBICHUM;

ONUCHIBATh W3YYEHHBIE CBOMCTBA TE€Nl U (PU3UYECKHUE SIBICHMS, UCIONb3Ys (PU3NUECKUE
BEJIMUMHBl (TeMIepaTypa, BHYTPEHHSSI OSHEPrusi, KOJWYECTBO TEIUIOTHI, Y/AEJbHas
TEIJIOEMKOCTh ~ BEILECTBA, YACJIbHAs TEIUIOTA IUIABICHUS, YACJIbHAs TEIIOTa
napooOpa3oBaHusi, yielbHas TEIJIOTa CropaHus TOIUIMBA, KOA(P(GUIHUEHT MOJIE3HOTO
JNEUCTBHS TEIJIOBOW MAlIWHBI, OTHOCHUTEJIbHAS BIAXKHOCTb BO31yXa, IEKTPHUUYECKUU
3apsAl, CHIIAa TOKA, DJIEKTPUYECKOE HAIIPSHKEHUE, CONIPOTUBIICHUE ITPOBOJIHUKA, YIEIBHOE
COMPOTHUBJIEHUE BEUIECTBA, pa00OTa U MOIIHOCTH AJIEKTPUUECKOTO TOKA), IPU OMUCAaHUU
IPaBUWIbHO TPAKTOBATH (PU3MYECKUN CMBICI HMCMOJIb3YEMbIX BEIIMYMH, 0O003HAYEHUS U
CAUHUIBI  (PU3UYECKUX BEIWYUH, HAXOAUTh (OPMYJIbl, CBSI3bIBAIOLIME JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTHh TpapUKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA TN, PU3HUECKHUE SBJICHUS U TPOLIECCHI, UCIIONb3YSl OCHOBHBIE
IIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOECHHUS BEIIECTBA, NPHHLIMII
CYNEPIIO3UIIMH M0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEeHus 3apsaa, 3akoH Oma
JUISl y4acTKa 1enu, 3aKoH Jxoynsa—JIeHna, 3ak0H COXpaHEeHUsI SHEPTUH, IPA 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHUE;
O0OBACHATH (PU3NYECKHE MTPOLIECCH] U CBOMCTBA TEN, B TOM YUCIIE U B KOHTEKCTE CUTYALIHM
IPAaKTUKOOPUEHTUPOBAHHOIO XApPAKTEPA: BBIABILITE NPUYMHHOCIEIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 |—2 TOrMYECKHX IIAroB ¢ ONOpPOil Ha 1—2 U3yYEeHHBIX CBOMCTBA
bu3nyecKkux ABIECHUMN, PU3NIECKIX 3aKOHOB WIIM 3aKOHOMEPHOCTEHH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBUA, HCIOJIb3YysS 3aKOHbI M (POPMYJIBI,
CBsI3bIBalOIIME (PM3NYECKUE BEJIMUMHBI: HA OCHOBE aHAJN3a yCIOBUS 33aJa4M 3alHChIBATh
KpaTKO€ YCIIOBHE, BBIABIATH HEJOCTATOK JAaHHBIX MJIsl PEIIeHUs 3aJaud, BHIOMpATh
3aKOHBI U POPMYJIbI, HEOOXOAUMBIE [Tl €€ peIeHNUs, IPOBOIUTh PACUETHI U CPABHHUBATh
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIAHHBIMH;

pacrno3HaBaTh NpoOJIEMbl, KOTOPHIE MOXKHO PELIUTH MPU MOMOIIHU (PU3HUYECKUX METOOB,
UCIIONb3Yysl OIMCAaHME WCCIENOBAaHUs, BBIICIATH IIPOBEPSEMOE IIPEAINOJI0KEHUE,
OLICHUBATh MTPaBUJILHOCTH MOPSAKA IPOBEIECHUS UCCIE0BAHUS, 1€JIaTh BEIBOBL;
IPOBOJUTD OTBITHI MO HAOIIOJCHUIO (PU3NYECKUX SIBICHUNA WIH (PU3UUECKUX CBOMCTB TEJ
(KanWIsIpHbIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3JlyXa OT €ro o0bEMa, TeMIIeparypsbl,
CKOPOCTH IIPOLIECCAa OCTBIBAHUS M HarpeBaHUs IPU M3IYUYEHUHU OT LIBETA W3JIyYarolleu



(morsomaroiei) MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIIEPATYphl KHUJIKOCTH
U IUIOIAgu €€ MOBEPXHOCTH, DJIEKTPU3alUs Tl U B3aUMOJEHCTBUE DJIEKTPUUYECKHX
3aps70B, B3aUMOJECHCTBHE IMOCTOSHHBIX MAarHUTOB, BU3yallM3allis MarHUTHBIX MOJEH
IOCTOSIHHBIX MAarHUTOB, JEHCTBHUSI MATHUTHOIO IOJII HA MPOBOJHUK C TOKOM, CBOMCTBA
3JIEKTPOMArHUTa, CBOMCTBA 3JEKTPOABHUIaTENsl MOCTOSHHOTO TOKa): (OPMYIMpPOBAThH
poBepsieMbl€ MPEATOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOT0 000py10BaHus,
OIHCHIBATh XOJ1 OMbITA U POPMYIHPOBATH BBIBOAbL;

BBINOJHATh MPSMBIE W3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BJIAXKHOCTH BO3yXa,
CWJIbl TOKAa, HANpPSHKEHHMsI C MCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U JTATYUKOB
(u3nyecKkux BEIMYMH, CPAaBHUBATh pe3yJbTaTbl HM3MEPEHUH C Yy4ETOM 3aJlaHHOM
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAHNUE 3aBUCHUMOCTU OJIHOM (PU3MyecKoil BEIWYUHBI OT JPYroul ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTUBIIEHMSI TPOBOJAHMKA OT €r0
JUIMHBI, IJIOIAAM IONEPEYHOI0 CEYEHHsS W YJENbHOI'O CONPOTHUBIEHUS BEIIECTBA
NIPOBOJIHMKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKCHUS Ha TPOBOJIHUKE,
UCCIIEJOBAHUE IIOCIEI0BATENbHOIO U MApPAJUIENBHOIO COEAMHEHWH INPOBOJHUKOB):
IUTAHUPOBATh HUCCJENOBAaHHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH HU3MEPEHHUS, CIEAys
NPeJI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJabTaThl MOMYyUYEHHOW 3aBHUCHUMOCTH B BUJC
Ta0UI ¥ TPaQUKOB, J€JIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEI0BAHMS;

NPOBOJNUTH KOCBEHHBIE M3MepeHus (U3NYECKUX BeNWYHH (ylIelabHas TEMI0EMKOCTh
BELIECTBA, COMPOTUBIIEHUE MPOBOJIHUKA, padOTa U MOUIHOCTb 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh  HM3MEPEHUs, CcoOUpaTh IKCIEPUMEHTAIbHYI) YCTAHOBKY, CIEAys
NPeI0KEHHOW HHCTPYKIIMH, U BEIYUCIISATH 3HAUCHNUE BEJTMYUHBI;

coOmoiaTh MpaBUjia TEXHUKA Oe€30MacHOCTH Ipu  pabote ¢ 1abopaTOpHBIM
000pyA0OBaHUEM;

XapaKTepU30BaTh MPUHITUIIBI 1EUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOPOI HA UX ONUCAHUsA (B TOM YHCJIE: CUCTEMA OTOILJIEHUS JIOMOB, TUTPOMETP, ITapOBast
TypOuHa, amrepMeTp, BOJIbTMETD, CUETYMK  DJIEKTPUUECKOU SHEPTHH,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI  (IPUMEPHI),
JIIEKTPUYECKUE TPEIOXPAHUTETH, SJICKTPOMArHUT, 3JIEKTPOABHUraTEeNlb MOCTOSHHOTO
TOKa), HCIIOJIb3YSd 3HAHMS O CBOMCTBaX (DM3MUYECKUX SBICHHA U HEOOXOIHUMBbIE
¢usnyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOICTBA M U3MEPHUTENbHBIE MPUOOPHI 110 CXeMaM
Y CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATEIb BHYTPEHHEIO CrOpaHusi, 3JEKTPOCKOI, peocTar), COCTaBISATh CXEMbl
AIIEKTPUYECKUX IETeH ¢ Mocie0BaTeIbHBIM U MapaJljIeIbHbIM COSIMHEHNUEM 3JIEMEHTOB,
pasziunyas yclIoBHbIe 0003HAYEHHS 3JIEMEHTOB 3JIEKTPUUECKUX LEMeil;

OPUBOAUTH TNPUMEPHl (HaXOAuTh HMHPOpPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEJHEBHOW KHU3HU Il OOecreyeHus



Oe3omacHOCTH TpU OOpalleHHH C MNpUOOpaMH W TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHHUS 3/I0POBbS M COOJIIOJIEHUSI HOPM SKOJIOTMUECKOTO IMOBEJCHUS B OKpYXKaroleil
cpene;

e OCYUIECTBIISATh MOUCK UH(pOpMannu Gusndeckoro coaepxkanus B lurepnere, Ha ocHOBe
UMEIOIIMXCSl 3HAaHUM W TYTEM CPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
uH(MOpPMAIINIO, KOTOpas SBISIETCS TPOTUBOPEUNBON MIIH MOXKET OBITh HEJJOCTOBEPHOM;

e HCIOJNB30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypPy
(bu3MuecKoro couepx aHus, ClpaBOYHbIe MaTepUalibl, pecypchl ceTu MHTepHeT, BIajaeTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHusi HHPOPMALUU €3 OIHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKWE YCTHbIE COOOIIeHHs, 0000mas
WHGOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB (PH3UYECKOTO COJIEP)KAHHSA, B TOM YHCIE
nyOJMYHO  MPEACTABIATh  pe3yJbTaThl  MPOEKTHOM WM  HUCCIEI0BATENbCKOU
NEeSATEIbHOCTH, MPU 3TOM I'PAMOTHO HCIIOJIb30BaTh M3YyUYEHHBIA MOHATUWHBIN ammapar
Kypca (GU3HKH, COMPOBOKIATH BRHICTYIUICHHE TIPE3CHTAIINCH;

e TIPU BBHINIOJHEHUH YYEOHBIX TIPOCKTOB M HCCIEIOBAaHUN (PHU3UYECKHX TIPOIECCOB
pacipenensTb 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMH 3aJadaMH,
CJIETUTH 32 BHITIOJTHEHUEM TIJIaHA JICHCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh
COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYIIbI, BHICTPAWBaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3peniaTh KOH(DIUKTHI.

K xoHIly o0yueHust B 9 Kj1acce npeIMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxkaTh C(hOPMUPOBAHHOCTh y O0YUYAIOIINUXCS YMEHUI:

e WCIONB30BaTh TMOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKAa, TPACKTOPHA,
OTHOCHUTEIIbHOCTh MEXaHWYECKOTO JIBIKEHUs, aAedopmanms (ympyras, IiacTHUecKas),
TpEeHHE, IICHTPOCTPEMUTEIHFHOE YCKOPEHUE, HEBECOMOCTH M MEPETPY3KH, LIEHTP TAKECTH,
abCONIOTHO TBEPAOE TEINO, IEHTP TSHKECTH TBEPAOTO TEla, PaBHOBECHE, MEXAHUUYECKUE
KoJie0aHus ¥ BOJHBI, 3BYK, HHPPA3BYK U yIbTPa3BYK, 2JIEKTPOMAarHUTHBIE BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaTbHO30PKOCTh, CIEKTPHI UCITYCKaHUs
¥ TOTJIOIIEHUS, anb(a, 6eTa- U TaMMa-U3TydeHUs, U30TOMBL, sAepHasi JHEPreTHKa,

e Dpa3nuuaTh SIBICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEHHOE MABHKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JABM)KEHHE, CBOOOIHOE MajiecHUE Tell, pABHOMEPHOE
JIBUKEHHE IO  OKPY>KHOCTHM, B3aUMOJCHCTBHE T, PEAKTUBHOE JBUKCHHE,
Kosie0aTeNbHOE JIBIKEHUE (3aTyXalolllde M BBIHYXKJICHHbIE KojeOaHus), pe30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYyKa, IPSIMOJIMHEHHOE paclpoCTpaHEeHHE, OTPaKeHHE
U MIPEJIOMJICHHE CBETA, [TOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEeHHE OEI0ro cBeTa
B CHEKTP U CIIOXKEHHE CIEeKTPaJbHBIX IIBETOB, JUCIEPCHsS CBETa, €CTECTBEHHAs
PaZM0aKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHMUYATOrO CHEKTPa U3IYUECHHUS) 110 OMHCAHUIO UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOe
SBJICHUE;



pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKpY’KaroleM mupe (B
TOM yHclie (U3UYECKUE SIBJICHUS B NMPUPOAE: MPUIMBBI U OTJIUBBI, ABM)KCHHUE IUIAHET
ConHEYHO! CUCTEMBI, PEaKTUBHOE JIBM)KEHHE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMM, 3€MIICTPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAMHM, 3XO, IBETa TeJ,
ONTUYECKUE  SBJIEHUS B  MpUpPOAE, OHOJOrMyeckoe  JIEUCTBUE  BUIUMOIO,
yJIbTPaUOIETOBOTO M PEHTICHOBCKOTO HU3IyYEHHUM, €CTECTBEHHBIH PaJMOaKTHUBHBIN
¢dhoH, KOCMUYECKHUE JTY4YH, PAIMOAKTUBHOE U3ITyYECHUE TPUPOIHBIX MUHEPAJIOB, IEHCTBUE
PAIMOAKTUBHBIX M3JIYyYEHUW HAa OpPraHu3M 4elioBeKa), MpPU OTOM TNEPEBOAUTH
MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISTH CYIIECTBEHHBbIE CBOMCTBa (TIPU3HAKH)
(bu3HUeCKUX SABICHUI;

OMUCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIIONB3YS (PU3NUYECKUE
BEJIMYMHBI (CpeHsIsI U MIHOBEHHAsl CKOpPOCTh Tejla MPU HEPAaBHOMEPHOM JBUXKECHUH,
YCKOpEHHeE, IepeMENIeHHE, MyTh, YIII0Bas CKOPOCThb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CUjla
TSKECTH, YCKOPEHHE CBOOOJIHOTO MaJIeHus, BEC Tela, UMITYJIbC Tejla, UMITYJIbC CHIIBI,
MexaHu4eckass paboTa U MOUIHOCTb, MOTEHUHWAJIbHAs SHEPIHs Tesa, MOAHSATOrO Haj
NOBEPXHOCTHIO 3€MJIM, IOTEHUMAIbHAs DHEPrusl CHKaTol MPYKUHBI, KUHETUYECKas
SHEPrus, NOoJIHAsA MEXaHUYeCKasi SHEpPrus, MEPUOJ U YacToTa KoueOaHuil, JJIMHA BOJIHBI,
IPOMKOCTB 3BYKa U BbICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEIb MPEIOMIICHUS CPEIbl), TPU
OMMCAHUU TPABUWIBHO TPAKTOBATh (DU3UUECKUH CMBICI MCHOJb3YEMbIX BEIUYHH,
0003HaUCHUS U €AUHULBI (U3UUYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME
JAHHYI0 (PU3UYECKYIO BEIMYMHY C APYTHUMH BEIMYMHAMU, CTPOUTH FPAPUKUA U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBIECHUS U MPOLECCHI, UCMOJIb3Ysl 3aKOH
COXpaHEHUsl 3HEPruH, 3aKOH BCEMUPHOrO TATOTEHMS, NMPHUHLMI CYNEPIO3ULMH CHII,
OPUHIMI OTHOCUTENbHOCTH ["anmuies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCA,
3aKOHBI OTPAXKEHUS U TPEIIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps0BOr0 U MACCOBOIO
YHCeN MPHU AAEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA H
3alHUChIBATh €I0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKHE MTPOLIECCH] U CBOMCTBA TEN, B TOM YUCIIE U B KOHTEKCTE CUTYALIHM
IPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKHUX IIAroB ¢ OMOpPOi Ha 2—3 M3y4EHHBIX CBOMCTBA
¢u3nyecKux sABICHUMN, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3aa4M (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHIN), UCTIOIb3YSI
3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3aJla4il 3aMuChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONIME WM H30BITOYHBIE
JaHHbIC, BBIOMPATh 3aKOHBI U (HOPMYJbI, HEOOXOAMMBIE IJISl PEUICHHs, MPOBOAMUTH
pacuéThl U OLICHUBATh PEATMCTUYHOCTH MOIYYEHHOTO 3HaYCHHS (PU3NUECKON BEJTUYHHBI;
pacrno3HaBaTh NpoOJIEMbl, KOTOPHIE MOXKHO PELIUTh MPU MOMOIIHU (PU3UYECKUX METOOB,
UCIIOJIb3Ysl ONMCAHUE WCCIENOBAHMS, BBIACIATH MPOBEPSAEMOE IPEATIOI0KEHUE,



OIICHUBATh MPaBUJIBHOCTh TOPSAKAa IPOBEICHUS WCCICOBAHUS, JIE€NaTh BBIBObI,
UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUI 1 OTIBITOB;

IIPOBOJIUTH OTBITHI 110 HAOIIOICHUIO PU3NYECKUX SIBICHUHN UK (HU3HMUECKIX CBONCTB TEI
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUS HHEPTUHU, 3aBUCUMOCTH
nepuojia KoiebaHuii Mpy>KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/IbI MaJIbIX KOJICOaHWH, PSIMOIHMHEHHOE PacIpOCTpaHCHHE
CBETa, pa3lIoKeHNE OEJIOTO CBETa B CIIEKTP, N3YUCHHE CBOMCTB N300paXEHUS B TUIOCKOM
3epKajie W CBOWCTB HM300pakKeHHS MpeaMeTa B COOUparomield JWH3e, HaOII0JICHHE
CIUTOIIHBIX M TUHEHYATHIX CIIEKTPOB U3ITyYCHHUs): CAMOCTOSTEIIBHO COOMPATHh YCTAHOBKY
U3 M30BITOYHOTO HAaOOpa O0OpYyIOBaHUS, OMUCHIBATH XOJ| OMBITA M €ro pe3yJbTaThl,
(dbopMyITUPOBaTH BHIBOIHI;

IPOBOJUTh TPH HEOOXOJMMOCTH CEPUI0 TPSAMBIX H3MEPEHUH, OMNpEaessl CpeaHee
3HaYCHUE W3MEPSIeMON BeMMYUHBI ((OKYCHOE pACCTOSIHHE COOHMpAIOIICH JHH3HI),
000CHOBBIBaTh BBIOOD CrIOCO0a U3MEPEHUs (M3MEPUTEILHOTO NMPUOOPa);

IIPOBOJUTH HWCCJICAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYUH C HCITOJIB30BAaHUEM
IPSIMBIX U3MEPEHHUH (3aBHCUMOCTh ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBHYKEHUN
0e3 HaYaJIbHOW CKOPOCTH, MEepHUoaa KOJIeOaHW MaTeMaTHUYEeCKOT0 MasTHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH yTJIa OTPAKCHUS CBETA OT yrJja MaJeHus U YTJIa IPEeJIOMIICHHS OT yTia
NajJicHus ). TUIAHUPOBATh HCCIEIOBaHUE, CaMOCTOSTEIbHO COOMpaTh YCTaHOBKY,
(bUKCHpPOBaTh PE3yJbTAThl TMOJYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEIUYMH B BHUIC
Ta0IUI] ¥ TPaQUKOB, JACJIaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIICTOBAHMS,;

IIPOBOJUTh KOCBEHHBIC W3MEpPEHUS (PU3NYECKUX BETUYMH (CPEOHSSI CKOPOCTH H
YCKOPEHHE Tejla TIPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOTHOTO TaJCHWS,
KECTKOCTh TMPYXUHBI, KOIPPUIIMEHT TPEHUS CKOJBKCHHS, MEXaHHUeckas padora u
MOIITHOCTh, YaCTOTA U TIEPHO]T KOJICOAHUI MaTEMAaTHIECKOTO U IPYKUHHOTO MasTHUKOB,
OTITHYECKAs CHJIa COOMPAIOIIEH JTMH3bI, PAAHOAKTUBHBIN (OH): TIIAHUPOBATH U3MEPCHHUSI,
coOMpaTh DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY U  BBITMIOJNHATH W3MEPCHHS, CIEAys
PEIIOKCHHOW WHCTPYKIIMM, BBIUYMCIATh 3HAUYCHHWE BEIMYMHBI W aHAIM3UPOBATH
MOJTYYCHHBIC PE3YIIBTATHI C YUETOM 3aJaHHON MTOTPEITHOCTH H3MEPEHUN;

coOmoaTh TMpaBuUjia TEXHUKKA O€30MacCHOCTH TIpH  paboTe C  J1abopaTopHBIM
000pyA0OBaHUEM;

pasznuyaTh OCHOBHBIC TPU3HAKU N3YUEHHBIX (PU3NUYECKUX MOJIEIICH: MaTepraabHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEII0, TOUYCYHBIM UCTOYHHK CBETA, JTy4, TOHKAS JINH3Q, TUIAHeTapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI7Ipa;

XapaKTEPU30BaTh IPUHIIMITBI IEUCTBUS N3YUCHHBIX PUOOPOB M TEXHUIECKUX YCTPOUCTB
C OMOpOil HA UX OMHUCAHUSA (B TOM YHUCIIE: CIIUOMETP, NATUYNKU TOJIOKECHHS, PACCTOSHUS
¥ YCKOPEHUS, PaKeTa, IXO0JIOT, OYKH, MEPUCKOII, (hOTOAMMMapaT, ONTHIECKIE CBETOBO/IBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HUCHONb3ys 3HAHHS O CBOMCTBAaX
bu3HUecKuX SABICHUA U HEOOXOUMBbIE PU3NIECKUE 3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKM H3YyYEHHBIX TEXHMYECKHUX YCTPOUCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJOTMUYECKUX IPOLIECCOB MPU PEUIeHHH y4eOHO-
NPAaKTUYECKUX 3aJ1ad, ONTHYECKHE CXEMbl JUIsl MOCTPOEHUS M300paXeHUM B IIOCKOM
3epKajie U coouparome JuH3E,

OPUBOJAUTH MpPUMEPHl (HaXOoauTh MH(POpPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSl (U3NYECKUX 3HAHUW B TOBCEJHEBHOW KHU3HU Il OOecleueHus
Oe3omacHoCcTH Mpu oOOpalleHud ¢ MNpuOOpaMU U TEXHUYECKHMMU YCTPOMCTBaMH,
COXPAHEHHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOT0 MIOBEJIEHNUS B OKPYIKatoIen
cpene;

OCYIIECTBIISATh MOUCK HHpopManuu (usnueckoro cojaepxkanuss B HHTepHere,
CaMOCTOSITENIBHO  (pOPMyJIMpysl TOMCKOBBIM 3aIpOC, HAXOAUTh IIyTH ONPEAEIICHUS
JIOCTOBEPHOCTH MOJYYEHHOM HH(OpMAuMuM Ha OCHOBE HUMEIOIIUXCSA 3HAaHUU W
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-IOMYJISIPHYIO JIUTEPATypy
($u3MUECKOro coiepx aHus, CIpaBOYHbIE MaTepUalibl, pecypchl ceTu MHTepHeT, BlaaeTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3zoBaHusi HHPOpMALUU U3 OIJHOU
3HAKOBOM CHUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE COOOUIEHUSI HA OCHOBE MH(GOPMALIMK U3
HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJAEpX aHUsA, MyOJIUYHO MPEJICTABIATh
pe3yJIbTaThl NPOEKTHOM WIIM HMCCIENAO0BATENBCKONW NESATENBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh HM3YUYEHHBIM MOHATHMHBIA amnmapaT HW3y4yaeMoro paszzaena (QU3uMku Hu
CONPOBOXKIATh BBICTYIUICHHE MPE3EHTAalUEeld C YYETOM OCOOCHHOCTEW ayJIUTOpHH
CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KITACC
KoaunyecTBo yacon DJIeKTPOHHBbIE
Ne | HaumeHoBaHue pa3iesioB U (uudpossbie)
n/m | TeM NpPorpaMMel Bcero Kontpoasmbie | IlpakTirieckue o0pa3oBaTejbHbIE
padoTbl padoThI pecype

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KAIOLIEro MUpa

1.1 | ®usuka - HayKa o npupoe 2 bubmorexa LHOK
https://m.edsoo.ru/7f416194
bubmmorexa [JOK

1.2 | ®Ousznueckre BEITHUYNHEI 2 1 https://m.edsoLf).ru/7f4l6194

13 EcTtecTBeHHOHAYUYHBIN METO 2 1 bubnnoreka [HOK

MO3HAHUS https://m.edsoo.ru/7f416194

Wroro no pazneny 6

Paznea 2. IlepBoHayajibHble CBeICHUS 0 CTPOECHMH BellleCTBA

2.1 | CtpoeHue BeuiecTBa 1 Bubmiorexa HOK
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

JBuxeHue u

29 . 5 1 bubnunoreka [HOK
’ B3AUMOIICHCTBHE HACTHIL https://m.edsoo.ru/7f416194
BEIICCTBA
23 ArperatHble COCTOSIHUS > bubnmoreka [HOK
’ BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBukeHue U B3auMojieiicTBue Tex
bubnuoreka [JOK
3.1 | Mexanmeckoe ABIOKCHHE 3 https://m.edsoo.ru/7f416194
bub6nmmorexa [IOK
3.2 | Mnepuus, macca, II0THOCTS 4 ! https://m.edsoo.ru/7f416194
butmuorexa [JOK
3.3 | Cuna. Bupet cun 14 ! 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBienne TBEPABIX TeJl, JKMAKOCTE M ra3oB
41 | nasnesn et renav, |3 buGmrorexa LIOK
’ Jlapie P © ’ https://m.edsoo.ru/7f416194
JKUAKOCTSIMU M Ta3aMu
bubnuoreka [JOK
42 | Harenue KnakocTH > https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
4.3 | ATMochepHOe TaBIeHHE 6 https://m.edsoo0.ru/7f416194
4.4 JelcTBrE XUIKOCTH U rasa 7 ) 3 bubnmnoreka [HOK
) Ha MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 5. PaGoTa m MoltHOCTh. JHeprusi
butmorexa LJOK
>-1 | Pabora u momocTs 3 ! https://m.edsoo.ru/7f416194
bubmoreka IJOK
5.2 | HpocTsie MeXaHH3MEI > . https://m.edsoo.ru/7f416194
Bbubmuorexa LJOK
5.3 | Mexanudeckasi JHEpTHs 4 1 1 https:/m.cdsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 63 4 12
1O [TPO'PAMME
8 KUIIACC
KoJsmuecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ienoB K n (mudposbie)
I/l | ¥ TeM NPOrpaMMbl Bceero ongpo.m)Hble pﬁaxrnqecxne oOpa3oBarte/bHbIE
padoThI padoTsI pecype
Pa3znea 1. TenioBble siBJIeHUS
1.1 Crtpoenue u cBoMCTBa 7 bubnnoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f4181ce
Bbu6mmoreka [JOK
1.2 | Tennosere mponeccer 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pasneny 28

Pa3zpnea 2. DaekTpuyecKue 4 MATHUTHBbIE SIBJIEHUSI



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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

21 | Sapmeermre rom . 7 | BuGmaorexa LIOK
B3ANMOEHCTBHE https://m.edsoo.ru/7f4181ce
29 IlocTosHHBIM 20 ) 7 Bbu6moreka [JOK
AIEKTPUIECKHIA TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 | MarauTHbIE ABJICHUAS 6 1 1.5 https://m.edS(I)J(;.m/7f41 R1ce
24 DNeKTpOMarHuTHast 4 bubmuoteka [IOK
) WHAYKIHS https://m.edsoo.ru/7f4181ce
Wtoro no pazneny 37
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4 145
110 ITPOI'PAMME
9 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne | HammeHoBaHue pa3aeiioB (uu¢pposbie)
n/m | ¥ TeM NporpaMmel Bcero Konrpoabneie | Ipakriieckue o0pa3oBaTejabHbIE
padoTbl padoThl pecypebi
Paznen 1. Mexannueckue siBJeHUsI
1.1 MexaHn4ecKoe IBIKEHUE U 10 1 Bbubmoreka [JOK
CIIOCOOBI €r0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 | B3aumogeiicTBue Ten 20 1 3 Eggiﬁﬁiﬁiiﬂi7 f41ad26
1.3 | 3akoHBI COXpaHEHUS 10 3 Eggﬁ;ﬁiﬁiiﬂ§7 f41a4a6
Wroro no pazneny 40
Pazgen 2. Mexannuyeckue KoJIeOAHUSI M BOJTHBI
bu6muoreka [JOK
2.1 | Mexanuueckue KoiaeOaHus 7 3 https://m.e dS(])_E).ru 17412426
29 MexaHW4eCcKHEe BOJIHEL. ] 1 3 bu6mmoreka [JOK
3BYyK https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Pa3zges 3. DieKTPOMarHuTHOE MoJie U 3JeKTPOMArHUTHbIE BOJIHbI
31 DIEeKTPOMArHUTHOE TIOJIE 1 6 ) bubmorexa [JOK
AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3gen 4. CBeTOBbBIE SIBJICHUS
41 3aKOHBI pacIIPOCTPAHEHUS 6 ) bubmmotexa [IOK
cBeTa https://m.edsoo.ru/7f41a4a6
42 JIMH3BI 1 ONTUYECKHUE 6 3 Butbnuorexa [JOK
pUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6esoro ceera B 3 5 Bbu6moreka [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nen 5. KBanToBbIe IBJIeHUA



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

5.1

I/ICHyCKaHI/IC " MOTJIOMCHUEC

CB€Ta aTOMOM

Bbubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

5.2

CtpoeHue aTOMHOTO siapa

Bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

53

SInepHble peakuuu

7 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

17

Pa3zpne 6. IlopTopuTE/IbHO-00001IaI0 M MOAYJ/Ib

6.1

[ToBTOpenue n 0600IEHNE
coJepKaHus Kypca QU3HKH

3a 7-9 kmacc

9

bub6moreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pasneny

OBLIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME

102 3

27

IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHs

DJIeKTPOHHBIE HU(POBLIE
oOpa3oBaTeJibHbIE

pecypcbl

®uzrka — Hayka o
npupoje. SBnenus
npupobel. Pusndeckue
SIBJICHUS

Mexanndeckue, TEIIOBBIC,
JIEKTPUUYECKHUE,
MAarHUTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUS

du3ndeckre BEIUNIUHEI 1
HX U3MEPEHUEC

Ypok-uccienoBanue
"N3MepeHue TeMnepaTypsl
TP TTOMOIIH KUAKOCTHOTO
TEPMOMETpa U JaTIuKa
TeMieparypst”

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAyKH
U3y4aroT NPHPOLIY.
EcTecTBeHHOHAaYYHBIN
MeTox no3HaHust. Onmcanue
(u3HUeCcKnX ABJICHUH C
TIOMOIIBIO MOJIENIEH

Bubnunorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka rUIOTE3HI:
JIaJIbHOCTB TMOJIETA IIapHKa,
MYIIEHHOTO TOPH30HTAIBHO,
TeM OoJIbIIe, YeM OOJIbIIe
BBICOTA ITycKa"

CTpOGHHe BCIICCTBA.
OHLITI)I, JOKa3bIBaOIIUEC

Bbubnunorexa [JOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

JIACKPETHOE CTPOCHHUE
BEILlECTBA

JIBM>KeHHe YacTHII
BEILlECTBA

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-ucciaenoBanue
«OTBITHI 110 HAOJIFOICHHIO
TEIJIOBOT'O PACIIUPEHHUS
ra3oB»

10

ArperaTHbIe COCTOSHUS
BEIlECTBa

11

BzanmocBs3p Mexay
CBOMCTBaMH BEIIICCTB B
pa3HBIX arperaTHBIX
COCTOSIHUSX U UX
ATOMHOMOJIEKYJISIPHBIM
crpoenreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

bubnuorexa [JOK
https://m.edsoo.ru/ff0a0378

12

Mexanndeckoe OBHKCHHE.
PaBHOMepHOE 1
HEpaBHOMEPHOE JBIDKCHHE

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a05¢c6

13

Cxopoctb. Ennnune
CKOpOCTH

Bubmorexa [IOK
https://m.edsoo.ru/ff0a079¢

14

Pacuer mytu u BpemMeHu
JIBIDKCHUS

Bbubnrorexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

Wneprust. 3akoH HHEPLUUH.
BzaumopeticTBue Ten kak
MIpUYUHA U3MEHEHUS
CKOPOCTH JIBHXKEHUSI TEI

bubnrorexa [JOK
https://m.edsoo.ru/ff0a0c10

16

II;moTHOCTH BemiecTna.
Pacuyer maccel 1 00beEMa
TeJa 110 €ro MIOTHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTopnas paboTa
«OmnpeneneHne MIOTHOCTH
TBEPIOTO TENa»

18

Pemenne 3aga4 mo reme
"[TnoTHOCTH BemecTna"

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

19

Cura Kak XxapaKTepUCTHKA
B3auMojeiictus ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGoparopnas paboTa
«/3yueHue 3aBUCUMOCTH
pactspkeHus (zedopmaiyn)
IIPYKUHBI OT [IPUIIOKEHHOMN
CHUJIBD»

21

SIBnenne tarorenus. Cuia
TAXKCCTH

22

CBs13b MEXK1Y CHJION
TSDKECTU M Maccoi Tena.
Bec Tema. Pemenne 3agau
o Teme "Cua Tspkectu"

bubnmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TshKecTH Ha ApYTuX
rtaHerax. dusnyeckne
XapaKTEPHUCTHKU IIaHET

Bubmorexa [IOK
https://m.edsoo.ru/ff0al1502

24

H3mepenue cui.
HunamomeTp

bubnrorexa [JOK
https://m.edsoo.ru/ff0al8cc



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
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

25

Bec tema. HeBecoMmocTh

bubnmoreka [JOK
https://m.edsoo.ru/ff0al778

26

CrnoxeHue AByX CHIL,
HATIPABJICHHBIX 10 OJTHOW
MPSIMOH.
PaBHogeicTBYIOIIAs CHIT

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenne 3anau 1o reme
"PaBHOfeicTBYIOIIAs it

28

TpeHue cKoJIbXKeHus u
TpeHue 1okosl. TpeHue B
MPUPOJE U TEXHUKE

bubnuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopnas paboTa
«3ydeHune 3aBUCHUMOCTH
CHJIBI TPEHUSI CKOJIBKCHUS
OT CHJIBI JABIICHUS U
xXapakrepa
COTIPHUKACAIOIINXCS
MIOBEPXHOCTEID)

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amay Ha
OIIpeZIeIeHNE
PaBHOJAEHCTBYIOUIEH CHIIBI

31

Pemenwue 3ama4 mo remam:
«Bec temay, «I'padudeckoe
n300paskeHUe CHID»,
«Cumns»,
«PaBHOJIEHCTBYOILIAS CUID)
(mpomMexyTOUHBII
KOHTPOJIb)

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponsHast pabora mo
TeMaM: «MexaHndecKoe
ZIBIDKEHHE», «Macca,
IUIOTHOCTH», «Bec Tenay,
«I'paduueckoe
M300paKeHHE CUID),
«Cuns»

33

Jasnenne. CriocoObI
YMEHbIICHUS U YBEIIUUCHHS
JIABJICHUS

bubnmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrienue rasa.
3aBHCHMOCTH JTaBICHUS
rasa oT o0bpéma,
TeMIepaTyphl

bubnmorexa [TOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBienus
TBEPJBIMU TEJIAMH,
SKHJIKOCTSMH M Fa3aMHu.
3akoH [lackams

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a25b0

36

}laBHeHHe B XXUJKOCTH U
ra3c, BbI3BBAHHOC }IeﬁCTBHeM
CHJIBI TSOKCCTH

Bbubnrnorexa [JOK
https://m.edsoo.ru/ff0a2718

37

Pemenune 3aga4 mo reme
«JlaBrieHue B )KUAKOCTH U
rasze. 3akoH [lackams»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2826

38

Coobmarommecs: CoCyasl

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a2970

39

T'uppasnuueckuii npecc

bubnunorexa [JOK
https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manowmetpel. [TopuineBoit

40 N
SKMJIKOCTHBIN HACOC
ATtmocdepa 3emin.
[Ipu4uHbI CyIIECTBOBAHHUS
41 BO3AYIIHOW 000IOYKHI bubnrorexa [JOK
3emid. 3aBUCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBICHUS OT
BBICOTHI HaJ] YPOBHEM MODsi
4 Bec Bozgyxa. ATMocdepHoe bubanorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
| e smisiepners Buorsa 0K
A ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
44 2:;1321;1\20;21;0 aBJICHUS OT bubmmoreia LHOK
p A https://m.edsoo.ru/ff0a2fc4
BBICOTHI HAaJ| ypOBHeM MOpH
15 | Amocdepnoe pemmertie o buamorera LIOK
p 5 https://m.edsoo.ru/ff0a2fc4
Pa3UYHbIX BBICOTAX
Pemrenne 3agay mo reme
46 "ATtmocde "
pHOE JTaBJICHUC
| R o 1 BuSorsa 10K
Py https://m.edsoo.ru/ff0a3276
Ten0. ApXUMeioBa cuia
JlaGoparopnas paboTa
48 gg:ﬁ;fjgaeineeﬁ CHJIBI Eubmzorexa LIOK
N m ’ https://m.edsoo.ru/ff0a33fc
JIeHCTBYIOIIEH Ha TEITO,
MOTPY>KEHHOE B KHUJIKOCTH)
JlaGoparopnast paboTa 1o
TeMme «HMccaemoBanne
49 | 33BUCHMOCTH Beca Tena B Bbubmuorexa [TOK
BOJIE OT 00BEMA https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B HUJIKOCTh
YACTH TEJIa»
Bbubnuorexa [JOK
50 | Ilnasarme Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopnas paboTa
"KonctpynpoBanue
5 | apeomerpa uwim
KOHCTPYHUPOBAHHE JIOJKHU U
onpezeseHue eé
rpy3omoapéMHOCTH"
Pemenue 3a1a4 1o TeMam:
o | s, Buoresa 10K
o~ i https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpAbIX Te,
JKUJIKOCTEH U Ta30B»
bubnunorexa [JOK
53 | Mexanmiecxad paGora https://m.edsoo.ru/ff0a382
54 MomHocTs. Equnuiis bubnrorexa [JOK
MOII[HOCTH https://m.edsoo.ru/ff0a3{82
Ypok-ucciaenoBaHue
55 "Pacuyét MOIIHOCTH,

pa3BUBacMOM IIpU NOIbEME
1o jecTHuue"



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
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

IIpocThie MEXaHU3MBI.
56 | Peruar. PaBHOBecue cril Ha
pbluare

KonTponesHast pabora mo
TeMe «JlaBneHne TBepIbIX
57 TEIL, )KUAKOCTCH U ra30B» /
Bcepoccuiickas
npoBepouHas pabora

Pabora c Tekcramu 1o Teme
«/laBneHue TBEPIBIX TE,
58 SKHIKOCTEH U ra3oBy /
Bcepoccuiickas
npoBepouHas pabora

bubnunorexa [JOK
https://m.edsoo.ru/ff0a4ffe

Prruaru B TexHuke, ObITY U
npupoje. JJaboparophas
59 | pabora «HccnenoBanue
YCIIOBHIA paBHOBECHUS
pblyaray

0.5

Bbubnrorexa [JOK
https://m.edsoo.ru/ff0a478e

Pemenue 3amau o reme
60 | «YcnoBus paBHOBeCUs
pbluara»

Bubnunorexa [JOK
https://m.edsoo.ru/ff0a48a6

Koaddunuenr mosae3Horo
JNEUCTBUS MEXaHHU3MA.

61 | JJaboparopHas pabora
«M3mepenne KITJ{
HAKJIOHHOH IUIOCKOCTHY

0.5

Pemenue 3amau mo treme

62 "Pabora, momHocTh, KIT/1"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4c48

MexaHu4ecKast JHEPIHsL.
63 Kunernueckas u
MOTEHIMAIbHAS SHEPTHsI

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4252

3aKOH COXpaHEHUs

64 N
MEXaHUYECKOU IHEpIuu

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

YPpOoK-3KCIIEpUMEHT T10 TEME
"DKcIepUMeHTaIbHOE
onpejielieHne U3MEHEHUs

65 KUHETHYECKOU K
MTOTCHINATHHON SHEPTHH
TIPY CKATHIBAHWUH TeJla 110
HaKJIOHHOM IIOCKOCTH"

KonrpospHas pabora 1o
66 | Teme «PaboTa 1 MOIIHOCTD.
OHeprus»

Pabora ¢ TekcTaMHu 110 TeEMe

67 " "
Mexannueckoe IBHIKEHHUE

bubnuorexa [JOK
https://m.edsoo.ru/ff0adeebd

PabGoTa ¢ TexcTamu Mo TeMe
68 "Pabora. MOIIIHOCTE.
Oneprus”

OBIIEE KOJIMYECTBO
YACOB I1IO [TPOTPAMME

68 4

12

8 KUIIACC

‘ Tema ypoka

KoaundecTBo yacoB



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Ne aTa JieKTpoHHbIE M POBbIE
Kourtpoabnbie | IIpakTuyeckue A P unpp
n/m Bcero u3ydyeHuss | o0OpasoBaTe/bHbIE
pa6oThI padoThI
pecypesbl
OCHOBHBIE TIOJIOKECHUS
| MOJIEKYJISIPHO- 1 Bubanorexa [JOK
KAHETHICCKOH TEOPUH U MX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TTOATBEPKICHHS
5 Macca u pa3Mep aTOMOB U 1
MOJICKYJI
Mogenu TBEpAOTO
3 KU, HKoro u r§§006’ a3HOTO 1 bubmmorexa LHOK
I . p https://m.edsoo.ru/ff0a540¢
COCTOSIHUH BEIECTBA
OOBbsICHEHNE CBOICTB
TBEPAOTO, KUAKOTO U
4 ra3000pa3HOr0 COCTOSIHUI 1
BEIIIECTBA Ha OCHOBE
I0JIO’KEHUH MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUU
5 Kpucrannmmaeckue u 1 bubnmoreka [JOK
amop(Hble Tesa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KalUIAPHOCTbD. 1 Bbubnnorexa [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSDKCHHE
Teron acIlIUpeHue u
7 c;aT;eoe paciimperue 1 Bubmuoreka [TOK
. https://m.edsoo.ru/ff0a5a26
BBoHEII KOHTPOIH
Temneparypa. Csi3b
] TEeMIEepaTyphI CO 1
CKOPOCTBIO TEILIOBOTO
JIBIDKCHUSI YaCTHI]
BuyTpeHHs1s1 2HEpTHSL.
9 CHng6LI 1/13MeHepH1/151 1 bubmmorexa LHOK
N https://m.edsoo.ru/ff0a5c60
BHYTPCHHEH SHEPIUU
10 | Buasl Temnonepeaaun 1 bubmorexa IOK
8 pea https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHnus
"IIpakTuueckoe
|] | HMCUOJB30BAHNE TETUIOBBIX 1 | bubnuroreka [JOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaIOB B IEIISIX
sHeprocoepexeHus"
12 KonmuecTBo TemmoThI. 1 Bubmoreka [IOK
VY nenbHas TEMIOEMKOCTD https://m.edsoo.ru/ff0a6976
BHEHHE TEILTOBOT
13 gapfaﬂcea ]?enioi%nfelg u 1 bubmmorexa LHOK
‘ https://m.edsoo.ru/ff0a7088
TEIUIOBOE PABHOBECHE
JlaGoparopnast paboTa
"UccnenoBanue sSBICHUS
14 TCHJ’IOOgMeHa pu 1 1 bubnuorexa HOK
p . https://m.edsoo.ru/ff0a6a98
CMCIIIUBAHUU XOJIOTHON H
ropsiueit Boab!"
PacueTt xonnuectBa
TEIUIOThI, HEOOXOIUMOTO
15 | nyia HarpeBaHus Tena u 1

BBIACISICMOTO UM IIpH
OXJIAXKACHUU



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
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

16

JlabopaTopnas paboTa
"OnpenencHue yaeTbHON
TEINIOEMKOCTH BerecTsa”

bubnmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

QHCPFI/IH TOILIUBA.
YZ[GJ'IBHaSI TCILIOTA
CTOpaHus

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBaeHue n
OTBEpJCBaHUC
KPHUCTAJLTUYCCKUX TEll.
VnenbHas Temwiora
[JIABJICHUS

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopnas pabota
"OnpeneneHue yaeabHOM
TEIUIOTHI TUIABJICHHUS Jibaa"

bubnunorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

ITapoobOpa3zoBanue u
KoHAeHcauus. Mcnapenue

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

21

Kuneunwne. Y aennHas
TEIUIOTa MapooOpa3oBaHUS
Y KOHJCHCAIIHH.
3aBUCUMOCTD TEMIIEPATYPhI
KHIIEHHUS OT aTMOC(HEPHOTO
JIABJICHUS

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxxHOCTB BO3yXa.
JlabopaTopras paboTa
"OnpenencHue
OTHOCHTEJIBEHOM BIAKHOCTH
Bo3ayxa'

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

23

Pemenne 3amau Ha
oTIpeieNIeHIe BIaKHOCTH
BO3OyXa

24

[TpuHIMIB! paboTHI
TEIUIOBBIX JIBUTATEIICH.
ITapoBas TypOuHa.
JlBurarens BHYTPEHHETO
CTOpaHHs

25

KIIJ temioBoro
nBurarens. TemnoBsie
JIBUTATEJIU U 3allliTa
OKPY KaIOIICH cpeipl

Bubmuoreka [TOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOoH COXpaHEHUs U
NpeBpAIleHNs] SHEPTUH B
TEIUIOBBIX IIPOLECCAaX

27

IToaroroska k
KOHTPOJBHOM paboTe 1o
TeMe "TernoBbIe SIBIEHHUS.
W3meHeHne arperaTHbix
COCTOSIHUI BeiecTna'

bubnrorexa [JOK
https://m.edsoo.ru/ff0a832

28

KonTponsHast pabora mo
TeMme "TerIoBbIe SIBJICHUS.
M3meHeHue arperaTHbix
COCTOsIHUI BemiecTna'

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

29

Onexrpuzamms Tein. [[Ba
poJa 3IEKTPUIESCKUX
3apsioB

30

Ypok-uccienoBanue
"DnekTpuzauus Ten
MHAYKUKEH U IpU
COTNPUKOCHOBEHHH"



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

IIpomexxyTOUHBIN
KOHTPOJIIb

31

BsaumoneiicTBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

Bubmuoreka [TOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe moJe.
Hanpsoxennocts
3IEKTPUUECKOTO OIS,
[IpuHun cynepno3uuu
JNEKTPUUECKUX TOJIEH

bubnunorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpudeckux
3apsAA0B. DJIEeMEHTapHBIN
3apsn. CTpoeHue aToma

34

IIpoBogHUKY U
TIUDIIEKTPUKHU. 3aKOH
COXpaHCHHS
AIIEKTPUUYECKOTO 3apsia

bubnuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amay Ha
IIPUMEHEHUE CBOICTB
NEKTPUYECKHX 3apsII0B

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

ONeKTpUUeCKuil TOK,
YCIIOBUSI €10
CYIIECTBOBaHMSI.
Hcrounnku
IEKTPUIECKOTO TOKA

bubnmorexa [JOK
https://m.edsoo.ru/ff0a95a4

37

JeicTBuUs 2IEKTPUIECKOTO
TOKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-ucciaenoBanue

" leticTBUE
3IEKTPUUYECKOrO MO Ha
MPOBOJHUKH U
JUAAEKTpUKN"

39

DneKTpUUeCcKuil TOK B
MeTaJlIax, KUIKOCTAX U
razax

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

40

OnexTpudeckas memnb u eé
COCTaBHBIE YaCTH

41

Cwuna Toxka. JlabopatopHas
pabora "M3mepenue u
PETYINPOBaHUE CHIIBI
TOKa"

0.5

bubnuroreka [JOK
https://m.edsoo.ru/ff0a8bd6

42

OnexkTpuueckoe
HarpspkeHue. Bonbrmerp.
JlabopaTopras paboTa
"U3mepenue u
perynnpoBaHue
HaTpsDKEeHUs"

0.5

bubnmorexa [TOK
https://m.edsoo.ru/ff0a9¢14

43

CornpoTuBieHue
MPOBOJHHKA. Y ICITEHOE
COIIPOTHUBJICHHE BEIIECTBA

Bubnuorexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopnas pabota
"3aBUCUMOCTD
JIEKTPUYECKOTO
COTIPOTHUBIICHUS
MPOBOJTHHUKA OT €r0 JUTHHBI,
TUTOINAAN TIOTIEPEIHOTO
ceueHus U matepuaia'

Bubnuorexa [IOK
https://m.edsoo.ru/ff0aa738



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
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

45

3aBUCUMOCTbH CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS yYacTKA 1IN

bubnmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlabopaTopHas paboTa
"UccnenoBanue
3aBHCHMOCTH CHIIBI TOKa,
UIyIIETO Yepe3 pe3nucTop,
OT COIPOTHUBIICHUS
PE3UCTOPA M HATIPSKCHUS
Ha pesucrope"

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

47

HOCJ’IGI[OBaTeJ'IBHOG n
napajjieJibHOC COCANHCHU A
IMPOBOJHUKOB

48

JlabopaTopHas paboTa
"IIpoBepka mpaBuna
CJIO’KCHUS! HANPSDKEHU I
TIPH TIOCIIE0BATEIHHOM
COEIMHEHHH JABYX
pe3uctopon”

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0aaas58

49

JlabopaTopnas pabota
"IIpoBepka mpaBuna s
CHJIBI TOKa NIPU
napauIeIbHOM
COEIMHEHUH Pe3UCTOpOB"

Bubmuoreka [TOK
https://m.edsoo.ru/ff0aadle

50

Pewenue 3anau Ha
npuMeHeHue 3akoHa Oma
JUISL pa3JInaHOTO
COEIMHEHHSI IPOBOIHIKOB

Bbubnrorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIIHOCTD
3IEKTPHUUECKOTO TOKA.
3axoH /Dxoyns-Jlenna

bubnrorexa [JOK
https://m.edsoo.ru/ff0ab124

52

JlaGoparopnas paboTa
"Omnpenenenre paboThI U
MOLIIHOCTHU
ANEKTPUIECKOro TOKa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

53

DJEeKTpUIECKUe IEeH U
moTpeOuTeIN
3JIEKTPUUYECKOM SHEPTUU B
onITy. KopoTkoe
3aMbIKaAHHEC

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0ab660

54

ITocTosiHHBIE MAarHUTHI, HX
B3aUMOJIENCTBHE

55

Ypok-uccienoBaHue
"N3yuenne noneu
ITIOCTOSIHHBIX MarHUTOB"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

56

MarsauTHoOE moJie.
MarnuTtHoe moje 3eMiIn U
€ro 3HaYeHHE IS KU3HU
Ha 3emiie

bubnrorexa [JOK
https://m.edsoo.ru/ff0acOba

57

IloaroroBka k
KOHTPOJBHOM paboTe 1o
TeMe "DNeKTpuIecKue
3apsabl. 3apsHKeHHBIE Tela
U MX B3aUMOJICHCTBHUSL.
ITocTostHHBII
9JIEKTPUYECKUN TOK"

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

58

Kontponsnas pabota mo
TeMe "DNeKTpUIecKue

bubnrorexa [JOK
https://m.edsoo.ru/ff0abead



https://m.edsoo.ru/ff0aa44a
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
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

3apsabl. 3apsHKeHHBIE Tela
W UX B3aUMOJIEMCTBUSL.
ITocTostHHBII
SIEKTPHYECKHUIA TOK" /
Bceepoccuiickas
IpoBepoyHas pabora

Pabora ¢ Tekcramu 1mo Teme
"TlocTosTHHBIN

59 | amekTpmyeckuii TOK" /
Bcepoccuiickas
poBepouHas pabora

bubnmoreka [JOK
https://m.edsoo.ru/ff0acdc6

OneiT Dpcrena.
MaruauTtHoOe moje

60 | AMEKTPHYECKOTO TOKA
MarHuTHOE T0JIe KaTyIIKH
C TOKOM

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

IIpumenenue
JJIEKTPOMATHUTOB B
tTexauke. JlabopaTopHas
61 | pabora "U3yueHnue
JEUCTBUSI MATHUTHOT'O
TIOJISl HA TIPOBOJHUK C
TOKOM"

0.5

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

DneKTpoIBUraTeNb
TIOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JEKTpOABUTaTeNIel B
TEXHUYECKHX yCTPOHCTBAX
Y Ha TPAHCIIOPTE.
JlaGoparopnast paboTa
"KoHcTpynpoBanue u
U3y4eHue paboThI
9JeKTpoABUraTess"

62

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

Omneitel @apanes. 3akoH
3JI€KTPOMArHUTHOM
uaaykuuu. [paBuno
Jlenua

63

DJeKTporeHepaTop.
Crioco0b1 oTyYeHAs
3JIEKTPUUYECKOM SHEPTUU.
DNEeKTPOCTaHIINY Ha
BO300HOBIISIEMBIX
HNCTOYHUKAX DOHECPTUHN

64

ITonroroska x
KOHTPOJBHOM paboTe 1o
TeMe "DIeKTpHUeCcKue U
MAarHUTHBIC SIBJICHUS"

65

KonrpossHas pabora 1o
66 | Teme "DneKkTpuuecKue U
MarHuTHbIE ABJECHUS"

bubnmoreka [JOK
https://m.edsoo.ru/ff0acb14

PaGora ¢ Texcramu 1o TeMe

67
"TemnoBele sBiIeHNS"

Bbubnrnorexa [JOK
https://m.edsoo.ru/ff0acc5e

Pabota ¢ TekcTamu 1o TeMe
"MarauTHele ABICHUA"

68

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoamnyecTBO 4acoB

DJIeKTPOHHBIE HU(POBLIE

Ne Tema ypoka K Aara o0pa3oBaTeJbHbIE
w/n Yp Beero oHTpOJIbHBIC | [IpakTHYecKHe u3ydeHus P
padoThl padoThl pecypcbl
1 MexaHnuecKoe IBHKEHUE. 1
MarepuasibHas TOUKa
|G e, 1 Buoresa 10K
https://m.edsoo.ru/ff0ad474
MEXaHHUYECKOTO IBIDKEHHS
3 PaBHOMEpHOE 1 bubnnoreka [JOK
IpSAMOJIMHENHOE JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepasromepHoe
4 IIPSIMOJIMHEMHOE JIBUYKEHUE. 1
Cpenssist © MTHOBEHHAS
CKOPOCTb
y | oo 1 Buoresa 10K
p yerop https://m.edsoo.ru/ff0ad8d4
JIBIJKEHHE. Y CKOpEHHE
CKOpOCTH MPSIMOTUHEHHOTO
6 PaBHOYCKOPEHHOTO 1
nmBKeHus. I'padux
CKOpOCTH
JlabopaTopnas paboTa
7| roms mow pasnoyexapermon |1 | BuGmorexa LIOK
Dl PaBHOYCKOpErH https://m.edsoo.ru/ff0adb18
JBIDKEHUH 110 HAKIIOHHOM
TUIOCKOCTH"
CBoOoHOE NaIeHNE Tell.
8 Onbitsl Nanunes. 1
BBoaHbIM KOHTPOJIb
PaBHOMepHOE ABHKEHHE 1O
okpysxHoctu. [lepuon u Bubmorexa LIOK
? qaCTouT a obpareHus. ! https://m.edsoo.ru/ff0ael76
Jluneiinas n yriosas
CKOpOCTH
10 LentpocTpemuTenbHOE 1
YCKOpEHHE
1 [Tepesrii 3axon HetoToHa. 1 bubnuorexa [JOK
Bekrop cuiibl https://m.edsoo.ru/ff0ae612
12 BTropoii 3axon HetoToHa. 1 Bubmoreka [IOK
PaBHOnelicTBYIOMIAs cHla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axoH HetoToHa. 1 bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14| e saxoros | BuGmrorera LIOK
P https://m.edsoo.ru/ff0aeb6e
HeroToHa
15 Cwma ynpyrocTi. 3aKoH 1 Bubmmoreka [IOK
I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3amad mo teme
16 |
«Cumna ynpyroctn
JlabopaTopnas pabota
17 «OmnpejeneHue KeCTKOCTH 1 1 Eubmzorexa LIOK

MPY>KUHBD)

https://m.edsoo.ru/ff0ace28



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
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

18

Cwuna TpeHus

bubnmorexa [IOK
https://m.edsoo.ru/ff0af738

19

Pemenne 3aJa4 110 TCMC
«Cuna TPEHUSA»

bubnuotexa [IOK
https://m.edsoo.ru/ff0afa26

20

JlabopaTopnas pabota
"OmnpeneneHue

K03 hHIUEHTA TPEHUSI
CKOJIb)KeHus"

bubnrorexa [IOK
https://m.edsoo.ru/ff0af8be

21

Pemienne 3amau nmo treme
"3akonbl Herorona. Cuita
ynpyroctu. Cuna TpeHus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuna TSDKECTH M 3aKOH
BCEMUPHOTO TATOTCHHSL.
Yckoperue cBOOOTHOTO
MafeHNs

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koH(pepeHnus

" IBu>KEHHE TET BOKPYT
TPaBUTAIMOHHOTO IEHTPA
(ConHeuHast cucremMa).
lanaktuxn”

24

Pemenne 3anau mo teme
"Cuiia TSOKECTH U 3aKOH
BCEMUPHOT'O TSATOTEHHS"

Bubmoreka [IOK
https://m.edsoo.ru/ff0af5{8

25

ITepBast kocMuyeckas
ckopocTb. HeBecomocTs u

neperpysKu

Bubmuoreka [TOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue matepuanbHONR
TOYKH. AGCOIIOTHO TBEPI0E
Teno. PaBHOBecue TBEPAOTO
TeJa C 3aKPerIEHHONR OChI0
BparieHus. MOMEHT CHUIIBIL.
LenTp TsKECTH

bubnrotexa [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue matepuanbHONR
TOYKU. AOCOIFOTHO TBEPIOEC
Teno. PaBHOBecue TBEPAOTO
TeJa ¢ 3aKPeIIEHHON OChI0
BpanieHus. MOMEHT CHUIIBL.
enTp TsKECTH

28

Pemienue 3amau mo Teme
"MowmeHT cunbl. LeHTp
TsDKECTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroBka K KOHTPOJIBHOU
paboTe 1o Teme
"MexaHn4ecKoe IBHKEHIE.
BzanmogeiictBue Temn"

bubnuorexa [JOK
https://m.edsoo.ru/ff0b0408

30

KonTponsHast pabora mo
Teme "MexaHn4ecKoe
JIBIDKEHHE.
Bsaumoneiicrsue Ten"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0b06ec

31

Hmnynbe Tena. UMimyisc
CHIIBI. 3aKOH COXpaHEHHS
UMIyJibca. YIpyroe u
HEYNpYyroe B3auMOJEHCTBUE

Bbuonuorexa [JOK
https://m.edsoo.ru/ff0b07fa

32

Pemenne 3aa4 o teme
"3aKOH cOXpaHEeHUs
uMItysbca'

bubnuorexa [IOK
https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

33

Ypok-konhepeHmus
"PeakTUBHOE IBIDKEHHE B
TPUpPOAE ¥ TeXHUKE"

34

Mexannueckas paboTa u
MOIIIHOCTh

bubnuorexa [IOK
https://m.edsoo.ru/ff0b0a84

35

PaGota cunbl TSHKECTH,
CHJIBI YIPYTOCTH M CHJIBI
TpEHUs

bubnrotexa [IOK
https://m.edsoo.ru/ff0b0db8

36

JlaGoparopnast paboTa
«Ormpenenenue paboThI
CHJIBI TPEHMS TIPU
PaBHOMEPHOM JABHUKCHHUU
TeJa Mo TOPU30HTATBHON
TIOBEPXHOCTH»

37

CBs13b DHEPTUH U PAOOTHI.
IToreHnuanbHass SHEPTUS

38

Kunerndeckast sHeprus.
TeopeMa 0 KUHETUYECKOU
SHEPTHH

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0b0c32

39

3akoH COXpaHCHU DHECPIrun
B MCXAaHHUKC

40

JlabopaTopnas pabdota
«3yueHue 3akoHa
COXpaHEHHs SHEPTHI»

bubnrorexa [JOK
https://m.edsoo.ru/ff0b12fe

41

KosnebaTensHo€e IBIKEHHE
1 €r0 XapaKTEPHCTHKU

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

42

3aryxatomire KoieOaHusl.
BriHyX/1eHHBIE KOIeOaHNsI.
Pes3onanc

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0b2010

43

MaremaTnuecKkuii 1
MPY>KUHHBIH MasTHAKA

44

VYpok-uccrnenoBanue
«3aBHCUMOCTH MEpUOJIA
KOJICOAHUH OT KECTKOCTH
MPYXUHBI U MACChI IPy3a»

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

45

IIpeBpalenue 3Hepruu npu
MEXaHMYECKHUX KOJeOaHUsIX

46

JlabopaTopras paboTa
«OrmpenienieHue 9acTOTH U
nepuo/ia KoeoaHui
HPYKUHHOTO MasTHUKA»

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopnas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuoja KoiebaHui rpysa,
MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHHYeCKHE BOJIHEL.
CBoiicTBa MEXaHHICCKUX
BouH. [IpononbHEIC U
TIOTIEPEYHBIC BOJHBI

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

49

Ypok-koHbepeHus
"MexaHH4eCcKHe BOIHEI B
TBEPAOM TEIE.
CelicMu4ecKre BOJHBI"

50

3Byk. Pacnpoctpanenue u
OTpaXXCHHUE 3ByKa



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-rccienoBanue
"HaOironeHre 3aBUCUMOCTH
BBICOTHI 3BYKa OT YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHUI
pe30HaHC

53

Ypok-koH(pepeHns
"VbpTpa3Byk 1 HH(Pa3BYK
B IPUPOJIE U TeXHUKe"

bubnroteka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIbHOU
pabote 1o Teme "3aKOHBI
COXpPaHEeHHUS.
Mexanndeckue KojeOaHus
Y BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b250

55

KonTtponsHas padota 1o
Teme "3aKOHBI COXPaHEHHSI.
Mexannuyeckue KojiebaHus
¥ BOITHEI"

56

DJEeKTpPOMarHuTHOE TI0JIE.
DIIeKTPOMAarHUTHBIE BOJIHBI

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa
IJNEKTPOMATHUTHBIX BOJIH

58

Ypok-KoHpepeHI s
"[MIkana 31€KTPOMarHUTHBIX
BOJIH. Mcnonb3oBanue
JJIEKTPOMATrHUTHBIX BOJH
JJISI COTOBOM CcBsA3H"

Bubmuoreka [TOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-ucciaenoBanue
"N3ydeHne cBOMCTB
JJIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIBI0 MOOMIIEHOTO
tenedona”

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3anau Ha
ONpeeSIeHNEe YacTOThI U
JJINHBI QHCKTpOMaF HI/ITHOﬁ
BOJIHBI

61

DneKTpOMarHuTHAS
npupoja cBeta. CKOpoCcTh
cBeTa. BonHoBbIE cBOMCTBA
cBeTa

bubnuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounnku ceera.
IIpssmonuneiiHOE
pacIpocTpaHEeHHE CBETA.
3armenust Connua u JIyHsl

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0b3658

63

3aKk0H OTpaKECHHS CBETa.
3epkana. Pemenne 3a1a4 Ha
NpUMEHEHUE 3aKOHa
OTPaXKCHUsI CBETA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

IIpenomnenue cBera. 3aKoH
MIPEJIOMIICHUSI CBETa

bubnuorexa [IOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpeHHEe
OTPa)KEHUE CBETA.
Hcnonb3oBaHue MojgHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

Bubmuoreka [TOK
https://m.edsoo.ru/ff0b3c5c

66

JlabopaTopnas pabota
"UccnenoBanue



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
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

3aBUCHUMOCTH yTJia
MPEIIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia MajeHus Ha
rpanmne "Bo3ayx-cTexmno""

Ypok-xoHbepeHus
"M cnions30BaHue TOJTHOTO

67 | BHYTPEHHETO OTPa’KEHHUS:
CBETOBOJIEI,
ONITHKOBOJIOKOHHAS CBSI3b"
63 JIunzel. OnTryeckas cuia bubnuorexa [IOK
JIMH3BI https://m.edsoo.ru/ff0b3{2¢
69 [MTocTpoeHue n300paxeHuit bubnnorexa [JOK
B JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGoparopnast paboTa
70 "OnpeneneHue GOKyCHOTO bubnunoreka [JOK
PaCCTOSHUS M ONITUYECKOMN https://m.edsoo.ru/ff0b4206
CHJIbI COOUPAONICH JIMH3bI"
71 Ygr(;;;lf{(;lg);g ?IP;IHHI/SIf)BbIe bubmmorexa LHOK
" https://m.edsoo.ru/ff0c0a7e
puOOpPEI
7 I'na3 kak ontudeckas bubnuorexa [IOK
cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-KoHpEpEHITHS
73 | "Hedexts! 3penns. Kak
COXpPaHUTh 3peHue"
Pasnoxenue Oeoro ceera B
74 | CHCKTP. OmnebiTel HetoTOHA. bubnuorexa [IOK
CrnoxeHue CreKTpaibHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBeTa
JlaGoparopnast paboTa
"ONBITH IO PA3JI0KEHUIO
gy | S s e Buoresa 10K
p H https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPH UX
HaOJIFOICHUH Yepe3
1[BETOBbIE (QMIBTPHI"
YpoK-nIpakTUKYM
76 "BomHOBBIE CBOMCTBA CBETA:
Jucnepcus, tHTepdepeHIms
u qudpakmms"”
77 OmnsiTe! Peszepdopna u Bubmuoreka [IOK
TUTaHETapHAasi MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatsl Bopa. Moaenb
aroma bopa
po | Mmoo Buores 10K
. : ’ https://m.edsoo.ru/ff0c144c
JIuHeHYaThIe CIIEKTPHI
80 }’ggg;g)aggg }c]:];[eKT 0B bubmmorexa LHOK
A " p https://m.edsoo.ru/ff0c1550
UCITyCKaHHUS
’1 PamnoakTuBHOCTE U €€ Bubnuorexa [JOK
BUIBI https://m.edsoo.ru/ff0c1672
82 CtpoeHne aTOMHOTO siipa. Bbubnmorexa [JOK
Hyxionnas Mmojens https://m.edsoo.ru/ff0c18ac
%3 PannoakTusHbIe bubnrorexa [IOK

npeBpanieHus. M3oromnst

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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
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

84

Pemenue 3ana4 1o teMe:
"PagnoaKkTUBHEIE
npeBpameHus’”

Bbuonuoreka [JOK
https://m.edsoo.ru/ff0c1b4a

85

ITepuon nomypacnana

86

Ypok-koHpepeHus
"PagnoaKkTUBHEBIE
W3ITy4eHUs B IPUPOJIE,
MEeIMI[UHE, TEXHUKE"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakyu. 3aKOHBI
COXpaHeHHs 3apI0BOrO U
MAacCOBOTO YHCe

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBA3M aTOMHBIX
saep. CBsA3b MacCH
SHEPrUu

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amau o teme
"SnepHsle peakuun"

90

Peakiiuu cuHTe3a u neneHus
snep. McTouHuKy 3HEpruu
Connna u 3837

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepeHIus
"SnepHas SHEpreTHKA.
JeicTBus paguoaKTUBHBIX
W3JIy4eHUI Ha )KUBbIE
oprasusms!"

92

IToaroroBka K KOHTPOJIBHOU
paboTe 1o Teme
"DneKTpOMarHuTHOE TOJIE.
BHCKTpOMaFHI/ITHBIe BOJIHEI.
KBanrosrie siBinenus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223¢e

93

KonTponsHast pabora mo
TeMe "DIeKTPOMarHuTHOE
noJie. DIeKTPOMarHUTHBIE
BoJTHBI. KBaHTOBBIE
siBieHus"

94

IToBTOpenue, oboOmIeHNE.
JlabopaTopubie pabOTHI MO
Kypcy "B3anmozeiicTBue
Ten"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, oboOmIeHNE.
PerieHne pacueTHBIX U
KaueCTBEHHBIX 3a/a4 110
teMme "TemnoBbie mporecch”

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, 06oOIIEHHE.
Pemenune pacdeTHBIX U
KayeCTBEHHBIX 3a]a4 110
teme "KII/] TermmoBeix
nurareiei”

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IIEHN E.
Pemienue pacyeTHBIX U
Ka4eCTBEHHBIX 33/1a4 110
teme "KII]]
9JEKTPOYCTAaHOBOK"

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, 0600IIEHN E.
JlabopaTopHsie paboThI 1O
Kkypcy "CBeToBble siBIEHUS"

Bbubnrotexa [JOK
https://m.edsoo.ru/ff0c2¢52

99

IToBTOpenue, o6o0IICHNE.
Pabota ¢ TeKcTaMH 1o TeMe

bubnuorexa [JOK
https://m.edsoo.ru/ff0c2d6a



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
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

"3aKOHBI COXpPAHEHUS B

MeXaHHKe"
[ToBTOpenue, 06o0IIEHNE.

100 Pabota ¢ TekcTaMu 110 TeMe | bubnuorexa [IOK
"Konebanus 1 BOJHEI". https://m.edsoo.ru/ff0c2e82

HTOroBblil KOHTPOJIb

[ToBTOpenue, 0600IIEHN E.
101 | Pabota ¢ TekcTaMH I10 TeMe 1
"CBeTOBLIC ABICHUA"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3044

102

¢uzuka"

IToBTOpeHnue, o6ob0IICHNE.
Pabota ¢ TekcTamu 1o TeMe
"KBanToBas u sigepHas

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102 3 27

MMPOBEPSIEMBIE IIPEJMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOH
OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUSA

7 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTaTa

IIpoBepsieMble NpeaMeTHBIE Pe3yIbTATHI 0CBOECHHSI OCHOBHOI 00pa3oBaTe/bHOI
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATHUA

1.2

pasin4yaTth SABJICHHA 110 OIMMCAHHUIO HX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYHOIIUX JAaHHOC (1)1/131/11{6(:1(06 SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE U3YUYCHHBIX (PU3MUYECCKUX SBJICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yrcne (U3NYECKUE SBJICHUS B IPUPOJIE, TIPU STOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BELIEISITh CYIIECTBEHHBIE CBOMCTBA (MpH3HAKH) (DH3MUECKUX SIBICHHH

1.4

OIKCHIBATh HM3YYCHHBIC CBOWCTBA TEN W (PU3UYCCKUEC SBICHHS, HCIOJB3YS (PU3NUYCCKHE
BEJIMYMHBI, TIPH ONUCAHUM IPABUIIBHO TPAKTOBaTh (PU3UUECKHIA CMBICI HCIOJb3YyEeMbIX
BEJUYMH, MX OOO3HAYCHHS W CAWHHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE TaHHYIO (QU3MYECKYIO BETHYNHY C IPYTUMH BEIMIMHAMH, CTPOUTH TpadruKu
M3YYECHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIMIHH

1.5

XapaKTEepUu30BaTh CBOICTBa TCI, q)HSPI‘{CCKI/Ie SABJICHUA U MPOLECCHI, UCIIOJIb3YyS N3YUCHHBIC
3aKOHbI, IpHU 3TOM JaBaTb CJIOBECHYIO Q)OPMYHI/IPOBKY 3aKOHa © 3alucCbhIBaTh €ro
MaTEMAaTU4YCCKOC BBIPAXKCHHUE

1.6

OOBACHATH (PU3MUECKHE SBIEHUS, MIPOLECCHl U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil NPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MPUUHMHHO-CIIECTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHHE M3 | — 2 JIOTMYECKHX IaroB ¢ onopoid Ha 1 — 2 M3y4YeHHBIX
CBOWCTBA (hM3NUECKUX SIBJICHUH, (GDU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pac4€THbIC 331249 B | — 2 IeHCTBUS, UCTIONB3YsI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINE
(bm3HUecKue BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 33]1a4y 3allUChIBATh KPATKOE YCIOBHE,
MOJICTABATh (DU3MUYECKUE BEIUYMHBI B (DOPMYJIbI W TMPOBOJUTH PAacCuU€Thl, HAXOJIUThH
CIIPAaBOYHEBIC JaHHBIC, HEOOXOIMMBIC IS pEHICHUS 3a/1ad, OICHUBATh PEaTUCTUYHOCTH
MOJIYYEHHOW (DU3UUYECKON BEITMYMHBI



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

1.8

pacro3HaBaTb HpO6J'I€MBI, KOTOPBIE MOXHO PEIIMTH IPU ITOMOIIH (bPISI/I‘ICCKI/IX MCTOIOB, B
OINMMCAHNU UCCIICAOBAHUSA BBIACIATH NPOBCPACMOC MPCAITIOIOKCHUC (FI/IHOTe3y), pa3jan4daTb U
HUHTCPIPETUPOBATH HOqueHHBIﬁ pe3yjibTaT, HAaXOAUTh OIIMOKU B XO0J€ oIibiTa, ACJIAaTh
BBIBOJBI ITO €TI0 pE3yJIbTaATaM

1.9

IIPOBOJUTD OIBITHI IO HAOMIOACHNIO (DU3NUECKUX SIBICHUN WM (PU3NYIECKUX CBOWCTB TEIN:
(hopMyIHpOBaTH MPOBEPAEMBIE MIPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEIJIOKEHHOTO
000pyAOBaHMsl, 3a1IMCHIBATH X0/ OIBITA U POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMMPAMBIC U3MCPEHUA C UCIIOJIB30BAHUEM AHAJIOT'OBBIX U I_II/I(prBI)IX HpI/I60pOB,
3aMMChIBaTh MOKa3aHUS NPUOOPOB ¢ Y4YETOM 3aJaHHON aOCONIOTHOHW MOTPENTHOCTH
HU3MepeHui

MIPOBOJIMTh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (DM3MYCCKOW BEJIMYMHBI OT JPYroi C
WCTIOJIB30BAHUEM TMPSIMBIX HW3MEPEHUH, Y4YacTBOBaTh B IUIAHUPOBAHWUU yIeOHOTO
HCCIICZIOBAHMS, COOMPATh YCTAHOBKY M BBITIONHATH U3MEPCHUS, CIEAYS MPEIIOKCHHOMY
mIany, GUKCUPOBATH Pe3yIbTAThl OTYICHHON 3aBUCHMOCTH (PH3MYECKUX BETUUWH B BUIE
MIPeTI0KEHHBIX TaOIUI] M TPpadMKOB, JIENATh BHIBOIBI IO PE3YIhTaTaM HCCIIeIOBAHIS

1.12

MPOBOJUTH KOCBEHHBIE HW3MEpeHHs] (HU3MUYECKUX BEIHYUH, CJeIys MpeIOKeHHOM
WHCTPYKUHUU: TIPU BBIOJHEHUH M3MEPEHUH coOMpaTh IKCHEPUMEHTAIBHYIO YCTaHOBKY U
BBIYHCIIATh 3HAYEHHE HCKOMOW BEJIMYNHBI

1.13

coOJII0aTh MpaBHJia TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1a00paTopHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTh MPUHIIMITEI IEHCTBHUS MPHOOPOB W TEXHUYECKUX YCTPOMCTB, XapaKTepHU30BATh
MIPUHINIIEI AEHCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOMIBIO UX
ONHMCaHUs, WUCTOJB3ys 3HAHUS O CBOHCTBaX (M3WYECKUX SIBIEHWH W HEOOXOAUMEIE
(u3HUecKue 3aKOHBI ¥ 3aKOHOMEPHOCTH

1.15

MPHUBOJIUTH IPUMEPHI (HAXOAUTH HH(POPMAIIHIO O IPUMEpPaXx ) MPAKTUIECKOTO HCIIOB30BAHUS
(hu3mYecKnX 3HAHWUH B TIOBCCTHEBHOM KH3HH IUIsI OOcCIeYeHHMs] O€30MMacHOCTH IIPH
oOpalieHus ¢ TpubOpaMH M TEXHHUYECKHMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS U
COOJTIOJICHUST HOPM 3KOJIOTHYECKOTO TIOBEJICHHUS B OKPYIKAIOIIeH cpejie

1.16

OCYIIECTBISTh OTOOpP HCTOYHUKOB HMH(MOpMANMM B ceTd HTepHET B COOTBETCTBUHU C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CpaBHEHUS
Pa3NUYHBIX HCTOYHUKOB BBIACISTH HH(OPMALIUIO, KOTOpast SIBJISETCS POTUBOPEUMBOI HIIH
MOJKET ObITh HEIOCTOBEPHOI

1.17

WCTIOJBb30BaTh TNPU BBINOJHEHUHM Y4YeOHBIX 3aJJaHUH HAYYHONOMYJLSIPHYIO JUTEpPaTypy
(br3uUecKOro CoAepXKaHMs, CIPAaBOYHBIE MaTepHajbl, pecypchl cet MHTepHeT, BiajeTh
npuéMaMy KOHCIEKTHPOBAaHMS TEKCTa, IpeoOpa3oBaHus MH(OpMAIMU U3 OIHON 3HAKOBOM
CUCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE M YCTHBIE COOOLICHMSI HAa OCHOBE 2 — 3
HCTOYHUKOB HMH(OpManuu (HU3UYECKOTO COJEPIKAHUS, B TOM YHCIE MyOIUYHO JIeNaTh
KpaTKhe COOOIEHHS O pe3yJbTaTaxX MPOEKTOB WM y4eOHBIX HUCCIEOBAaHUM, MPH ITOM
IPaMOTHO MCIOJIb30BAaTh M3YUECHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COPOBOXKIATH
BBICTYIUICHUE NIPE3eHTalNeH

1.19

MIPH BBITIOJIHEHUH YYEOHBIX IPOCKTOB M HCCIICJOBAHHUI paclipeesiTh 00s3aHHOCTH B TPYIIIE
B COOTBETCTBUM C ITOCTABJICHHBIMU 33Ja4aMHM, CJIECIUTh 3a BBIIOJHEHUEM IUIaHA JIEUCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTb TIPYIIbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aUMOJECHCTBHE, YUUTHIBAS MHEHUE OKPYKAOIINAX

8 KUIACC

Kon
NpoBePSIEMOro
pe3yibTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI OCBOEHHMS OCHOBHOH 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 001ero 00pa3oBaHus1

1.1

HCIIOJIB30BATh ITOHATHUSA




1.2

pas3jinyarb SABJICHHUA II0 OIMMCAHWIO HX XapaKTECPHBIX CBOHCTB M Ha OCHOBE OITbITOB,
ACMOHCTPUPYOIIUX JAaHHOC (l)I/IBI/ILIeCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (M3UYECKUX ABJICHUHM B OKPY)KAIOIIEM MHpPE, B TOM
ymciie (u3nyYecKkue SBICHUS B MPUPOJE, MPH ITOM MNEPEeBOAWTH MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BELIEISITh CYIIECTBEHHBIE CBOMCTBA (MPpH3HAKH) (DH3MUECKUX SIBICHHH

1.4

ONMCHIBATh W3yUYCHHbIE CBOMCTBAa Tel W (DU3MYeCKUe SIBJICHHUS, HCTONB3Ys (u3ndYecKue
BEJIMYMHBI, TIPU OINUCAHWUM TPABHIBHO TPAKTOBATh (M3MUECKUI CMBICH HCIIONB3YyEeMbIX
BeIWYMH, OOO3HAYCHUS ¥ EJUHUIBI (U3UYECKUX BEIWYHMH, HAXOJUTh (HOPMYIIBI,
CBS3BIBAIONINE TAHHYIO (PM3WYECKYIO BEIMYHUHY C IPYTHMMH BEIMYWHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIMYHH

1.5

XapaKTECpUu3oBaTh CBOMCTBA TECII, (1)I/I3I/IHGCKI/I€ SABJICHUA U MPOLICCChI, UCIIOJIb3YA U3YYCHHBIC
3aKOHbI, IIpU O3TOM HOaBaTb CJIOBECHYIO q)OpMy.HI/IpOBKy 3aKOHa HW 3aIlliuChIBaTh €TI0
MaTEMATUYCCKOC BBIPAXKCHHUE

1.6

OOBACHATH (PU3UYECKHE MPOLECCHl U CBOWCTBA TEJl, B TOM YHCIE M B KOHTEKCTE CHUTyalHl
MIPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATE NPUUYMHHO-CIECACTBEHHbIE CBS3H,
CTPOUTH OOBsICHEHHE U3 1 — 2 JOrMYECKHX IaroB ¢ MOMOIIbI0 | — 2 M3yYEeHHBIX CBOMCTBA
(u3HYeCKUX SBJICHUH, (PU3NUECKIX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHbIE 3a8a4H B 2 — 3 AEHCTBHSL, UCIIONB3YS 3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE
¢u3nUecKkre BEIMYHMHBI: Ha OCHOBE aHalW3a yCJIOBHUS 3a7ayd 3alUCHIBATH KPATKOE YCIIOBHE,
BBISBJISITh HEAOCTATOK AAHHBIX Ui pEIIEHUsS 3aJadd, BHIOMpATh 3aKOHBI W (HOPMYJIbI,
HEoOXOIUMBbIe sl €€ pelIeHHs, TPOBOAUTh PAcUEThl U CPAaBHUBATH MOJYYCHHOE 3HAUCHHE
(hr3MUEeCcKOW BETMYMHBI C M3BECTHBIMHU JaHHBIMU

1.8

pacno3HaBaTb HpO6J’ICMLI, KOTOpPBIC MOKHO PCHIMTHL NpPHU MNOMOIIHN (I)I/IBPII{CCKI/IX MCTOOOB,
HCTIOJIB3Yysl OIMMCAHHUEC UCCIICAOBAHUS, BBIACIATH NPOBEPACMOC MPCANOJIOKCHUEC, OLICHUBATDH
MMPaBUJIBHOCTL MOPAAKAa NPOBCACHUA NCCIICAOBAHUS, 1€JIaTh BBIBOJABI

1.9

MIPOBOJUTDH ONBITHI M0 HAONIOACHUIO (DU3MYECKUX SIBICHUH MM (U3MUECKUX CBOWCTB TeII:
(dhopMyIHpOBaTH MPOBEPSAEMBIE MPEIIOI0KEHHS, COOMpPAaTh YCTAHOBKY W3 HPEAJIOKECHHOTO
000pyZOBaHMsI, ONTUCHIBATH X0/ OIBITa U ()OPMYIHUPOBATH BHIBOBI

1.10

BBITIONTHATH TIPSIMBIE W3MEPEHHsI C HCIOJB30BAaHHEM aHAJOTOBBIX MPHOOPOB ¥ NAaTYUKOB
(u3MYeCKUX BEINYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ yUETOM 3aJaHHOH aOCOIIOTHOM
MOTPELIHOCTH

MPOBOAMTh HCCIICJOBAHNE 3aBUCUMOCTH OJHON (DU3NYECKOW BEJIMYUHBI OT JAPYrod C
HCIIOB30BAaHUEM TPSIMBIX H3MEPEHHH: INIAHUPOBATh UCCIIEIOBAaHNE, COOMPATh YCTAaHOBKY H
BBITIOJTHATh HM3MEPEHUsS, CHeAysd TMPEUIOKEHHOMY IUIaHy, (UKCHPOBATH pPe3yJIbTAThI
MTOJTy9eHHOW 3aBUCHMOCTH B BHJI€ TAONIWI] M TPA(QHKOB, AENATh BHIBOIBI MO pE3yJIbTaTaM
HCCIIeJOBaHUS

1.12

MPOBOJIUTE KOCBEHHBIE H3MEpEHUs (HU3MUECKUX BEIWYHMH: IUIAHUPOBATH HW3MEPEHHS,
coOMpaTh OSKCIEPHUMEHTANBHYIO YCTaHOBKY, CIEAys TMPENIOKEHHON WHCTPYKIHH, U
BBIUUCJIATh 3HAUCHUE BEJIMYMHEI

1.13

coOJII0IaTh MpaBHJia TEXHUKU 0€30I1acHOCTH IpH padoTe ¢ 1a00paTopHBIM 000pyI0BaHHEM

1.14

XapaKTepU30BaTh MPUHIHITEI IEHCTBUS U3yUYEHHBIX MPHUOOPOB U TEXHUUYECKHX YCTPOWUCTB C
OMOpPOH Ha WX OINUCAHMS, WCIOJIB3yd 3HAHUA O CBOHCTBaX (M3WYECKUX SBICHHHA U
HE00X0Mble (PHU3UISCKHE 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M U3MEPHUTENbHBIE MPHOOPHI IO CXeMaM H
CXEMaTUYHBIM PHCYHKaM, COCTABIIATH CXEMBI AJIEKTPUIECKUX IeTIel ¢ TI0CIeI0BATEIbHBIM 1
MapaJjiebHBIM COSAMHEHUEM JJIEMEHTOB, pas3iiyas YCJIOBHBIE OOO3HAUEHHsS SIIEMEHTOB
ANEKTPUIECKHX IIeTel

1.16

MIPUBOIUTH MMPUMEPHI (HAXOAUTh WH(OPMAIHIO O MPUMEPax) MPAKTUIECKOTO UCTIOIB30BAHUS
(bU3MYeCKUX 3HAHWH B TIOBCEIHEBHON JKM3HU M oOOecredeHHs: Oe30MMacHOCTH IIpH
oOparieHur ¢ npuOoOpaMH M TEXHHUYSCKHMHU YCTPOWCTBAMH, COXPAaHEHUS 370POBbS U
COOJTIOJICHUST HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAroIIeH cpesie




1.17

OCYHICCTBJIATH TOUCK I/IH(I)OpMaLII/II/I (1)H31/I‘ICCKOF0 COACpKaHUA B CETHU I/IHTepHeT, Ha OCHOBC
HUMCIOIIINXCA 3HaHHN | HYTéM CpaBHCHUA JOMNOJHUTCIIbHBIX HWCTOYHHUKOB BBIACIIATH
I/IH(l)OpMaI_II/IIO, KOTOpas ABJIACTCS HpOTI/IBOpC‘{HBOfI WA MOXKET OBIThH HC,Z[OCTOBCpHOﬁ

WCIIOJIb30BaTh TPU BBINIONHEHWH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSIPHYIO JINTEPaTypy
(U3MYEeCKOro conmepKaHus, CIPAaBOYHBIE MaTepuaibl, pecypcsl cetu VHTepHeT; BlaaeTh
npuéMaMy KOHCIIEKTHPOBaHMs TEKCTa, IpeoOpa30oBaHus MHPOPMALMM U3 OJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHNs1, 00001mast HHQopMaIuio
13 HECKOJIbKUX UCTOYHUKOB (PM3UUECKOI0 COEPIKAaHMU, B TOM YUCIIE ITyOJINYHO IPEICTABISTD
pe3ysbTaThl MPOCKTHOW HIM HCCIEIOBATENLCKOW NEATENBHOCTH, IPH 3TOM TIPaMOTHO
HCIOJb30BaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca (U3MKH, COINPOBOXIATbH
BBICTYIIJICHUE NTpe3eHTalen

1.20

IIPH BHITIOJIHEHUH y4eOHBIX MPOEKTOB U NCCIIEIOBAHNHN (PU3NUECKUX MMPOIIECCOB PACIIPEIENSTh
00s3aHHOCTH B TpyNIle B COOTBETCTBHHM C TIOCTaBICHHBIMH 3a/ladaMHd, CIEIAWTH 32
BBITIOJTHEHUEM TIJIaHa IEHCTBHUI M KOPPEKTHPOBATH €T0, afeKBATHO OIEHHBATh COOCTBEHHBIN
BKJIAJ] B A€SITEIILHOCTh TPYIIIBI, BEICTPAUBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBYE, TIPOSIBIIS
TOTOBHOCTH pa3periaTh KOH(JIUKTHI

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJjabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM 00pa30oBaTe/ILHOM
NMPOrpaMMbl OCHOBHOTO 001ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITOHATHS

1.2

pa3nuuaTh SIBICHUS IO OMHCAHUIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOS (DU3MIECKOE SIBICHHUE

1.3

pacmo3HaBaTh MPOSIBICHUE U3YUYSHHBIX (PU3NUYECKHUX SBICHUN B OKPYXKAIOILIEM MHPE, B TOM
yhuciie QU3NYECKHUEe SABJICHUS B MPHUPOJIE, IPH ATOM IEPEBOJUTHh MPAKTHUYCCKYIO 3a]lavy B
y4eOHYI0, BEICISATh CYIECTBCHHBIC CBOMCTRA (MTpU3HAKK) (DU3UYECCKUX SBICHUN

1.4

OIMUCBIBATL M3YYCHHBIC CBOICTBa TEII W (I)I/I3I/I‘IGCKI/I€ SIBJICHUS, HUCIIOJb3Y: (I)PISI/I‘IGCKI/Ie
BCJIMYUHBI, IIPpU ONHCAHUHN IIPABUJIBHO TPAKTOBATbH (1)PI3I/I‘ICCKI/Iﬁ CMBICJI HUCIIOJIB3YyCMbIX
BCJIMYHMH, o003HauCHUS U CAWHUIIBI (1)I/IBI/I'ICCKI/IX BCIMYMH, HaXOAWUTb q)OpMyJ'II:I,
CBS3bIBAIOIUC TaHHYIO (I)I/I?;I/IIIGCKy}O BCJIMUYMHY C APYTUMHU BCIMUMHAMU, CTPOUTDH Fpa(I)I/IKI/I
N3YyYCHHBIX 3aBUCUMOCTECH (I)I/ISI/I‘{CCKI/IX BCJIIMYNH

1.5

XapaKTCpU30BaThb CBOICTBaA TCI, (I)I/I3I/I‘IGCKI/IC SABJICHHUA U IIPOUECChI, UCIIOJIb3YsI NU3YUCHHBIC
3aKOHbI, TpPHU 3TOM JdaBaTb CJIOBECHYIO (bOpMyHI/IpOBKy 3aKOHa H 3alrChbIBATb €TI0
MAaTEMaTU4YCCKOC BBIPAKCHHUEC

1.6

OOBSACHSTH (PU3UIECKUE TIPOIIECCHI U CBOMCTBA TEJ, B TOM UHCJIE M B KOHTEKCTE CHUTYAaIHi
MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPHUIHMHHO-CICACTBCHHBIC CBS3H,
CTPOUTH OOBSICHEHNE U3 2 — 3 JIOTHYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA
(hu3uuecKuX sBICHUN, GU3NYECKHUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THBIC 3aa9n (OMUpPAOIIHecs Ha CHCTEMY M3 2 — 3 ypaBHEHHI), HCIOIB3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3MUYCCKUAE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUSI
3a]auu 3aMKChIBATh KPATKOE YCIOBUE, BBISBIISATH HEJOCTAIOIINE WM U30BITOYHBIC JAHHBIC,
BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAWUMBIC UIS PEINCHUs], MPOBOJUTH PACUETHI U
OIICHMBATh PEATMCTUYHOCTH MOJYYCHHOTO 3HAUCHMSI (DU3UYCCKOM BEIMYNHBI

1.8

pacrio3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOMM (U3MYECKHX METO/IOB,
WCTIONB3YSI OMHMCAaHWE WCCIIEIOBAaHUsS, BBIIENATh MPOBEPAEMOE TPEAINOI0OKEHNEe, OlEHUBATh
MIPaBUIILHOCTh TIOPSKA ITPOBEJCHUS WCCIEOBAHUS, JIENIaTh BBIBOJBI, MHTEPIPETHPOBATH
Ppe3yNbTaThl HAOMIOICHUH 1 OIIBITOB




1.9

MIPOBOAUTHL OIIBITHI 11O Ha6J’IIO,Z[6HI/IIO (I)I/ISI/I‘ICCKI/IX SIBIICHUH WJIN (1)I/ISI/I‘IGCKI/IX CBOMCTB TeEI:
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY U3 HU30BITOYHOTO Ha6opa O60py,[[0BaHI/I$I, OIINCBIBAThb
XOJ OIIbITa U €T0 pPEe3yJIbTAThI, (bOpMy.]'II/IpOBaTB BBIBO/JIbI

1.10

MIPOBOJIUTH IPU HEOOXOJIMMOCTH CEPHIO MPSIMBIX H3MEPEHUH, ONpeIeNisisi cpeiHee 3HAaUCHHE
n3MepsieMoll BeMMYMHBI ((hOKyCHOE pacCTOSHHE COOMpAIomel IJMH3BI), 0O0OCHOBHIBATH
BBIOOD crioco0a n3MepeHus (M3MEepUTENBHOTO Mprdopa)

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUSCKUX BEIIMYMH C UCIOJIb30BAaHUEM TPSIMBIX
M3MEpEeHMiA: TJIAaHUPOBATh HCCIENOBAaHHWE, CaMOCTOATENBHO COOMpaTh YCTaHOBKY,
(hrKCcHpPOBATH PE3yNIBTATHI MOIYIEHHONW 3aBUCHIMOCTH (PM3NIECKIX BETUMYMH B BUJE TAOIHIIN
rpaduKOB, A€TaTh BRIBOJBI IO PE3yIbTaTaM HCCIEIOBaHUSI

1.12

NPOBOJUTh KOCBCHHBIC H3MEpeHHsS (U3NYECKUX BEIHYMH: IUIAHUPOBATH HW3MEPEHHS,
coOMpaTh OKCIIEPUMEHTAIBHYI0O YCTAHOBKY W  BBINIOJHATH W3MEPEHUS,  CIeIys
NPEATIOKECHHON HWHCTPYKIMM, BBIYHACIATh 3HAYCHUE BEIMYMHBI W aHAIM3UPOBAThH
MTOJIy4E€HHBIE PE3YJIbTATHI C YUYETOM 33JAHHOH NMOTPEIHOCTH U3MEPEHHI

1.13

cOOJII0IaTh TIpaBHJIa TEXHUKU 0€30MacHOCTH NP paboTe ¢ 1a0opaTopHBIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKH M3yUYEHHBIX (M3NYECKUX MOJIENeH: MaTepruajIbHas TOYKa,
a0CONIOTHO TBEPZOE TEJO, TOUYSHYHBIN UCTOYHHK CBETA, JIyY, TOHKAs JIMH3A, IJIAHETApHAS
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIeJIb ATOMHOTO SIIpa

1.15

XapaKTepH30BaTh MPUHIIAITBI JEHCTBUS U3YUEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOW HA WX ONHCAHMS, HCIOJNB3Yys 3HAHWA O CBOWCTBaX (H3WYCCKUX SBICHUN W
HeoOXoAuMBIC (DU3MYECKHE 3aKOHOMEPHOCTH

1.16

UCIIONB30BaTh CXEMBl U CXEMATHYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEpPUTENBHBIX MPHOOPOB W TEXHOJOTHYECKHX IIPOIECCOB MPH peleHNH y4eOHO-
MIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS IIOCTPOEHMsS H300pa)KEHUIHl B IUIOCKOM
3epKajie ¥ COOMparoIIeH JIMH3e

1.17

MPUBOAUTH MpUMEpPH  (HaXOAWTh WHPOPMALMIO O MpUMEpax) MPAKTUIECKOTO
UCTIONB30BaHMsl (PU3NYECKUX 3HAHWH B IOBCEJHEBHOW JKU3HH Il  OOecredeHHs
6e30ImacHOCTH Y OOpaIEHUH ¢ TPUOOpPaMH U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAaHEHHUS
3/I0POBBSI M COOIOACHHSI HOPM IKOJIOTHYECKOTO ITOBEJICHHSI B OKPY KAIOIIEH cpefie

1.18

OCYIICCTBIATh MOMCK UHGpopMaluu (GU3NYECKOrO coaepkaHus B ceTH HWHTepHer,
CaMOCTOSITETILHO  (hOPMYJIUPYST MOMCKOBBIH 3ampoc, HAXOIUTh MYyTH OIPEACICHUS
JIOCTOBEPHOCTH  MOJIyYeHHOW HWHGOpMAIlMM HAa OCHOBE HWMECIONIMXCS 3HAHUA W
JIONIOJIHUTEIbHBIX HCTOYHUKOB

1.19

WCIOJB30BaTh INPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHdil HAay4HO-TIOMYJISIPHYIO JUTEpaTypy
(u3NUecKoro copaepKaHus, CIPaBOYHBIE MaTepHAJbl, pecypchl ceTH MHTepHeT; BiIameTh
npuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, MpeoOdpa3zoBaHusi HHPOPMAIH U3 OJTHOW 3HAKOBOU
CHCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIC MHCHMEHHBIC M YCTHBIE COOOIICHMS HAa OCHOBE MH()OpMAaLMU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COACpPIKaHUs, MyOINIHO NPEACTaBISATh PE3yIbTATHI
MPOEKTHOM HJIM MCCIIEJOBATEIILCKON JEATENBHOCTH, IPU 3TOM T'PAMOTHO HCIIONb30BaTh
W3yUYCHHBI MOHATUHHBIA amnmapar HW3ydyaeMoro paszaeia (HU3HKH W CONPOBOXKIATH
BBICTYIUICHHE Mpe3eHTaMeN ¢ y46ToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IpH BBIIOJHEHUH YYEOHBIX IPOCKTOB W HCCICAOBAaHUN (U3NYECKUX TPOLECCOB
pacnpenensaTh 0053aHHOCTH B IPYIITE B COOTBETCTBHHU C OCTABICHHBIMHU 33Ja4aMH, CIICUTh
3a BBIIOJHEHUEM IUIAHA JEHCTBUH U KOPPEKTHPOBaTb €ro, aJeKBaTHO OLCHUBATh
COOCTBEHHBI BKIaJ B JEATEIBHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHUE, MPOSIBIISASL TOTOBHOCTh Pa3pemaTh KOH(IMKTHI

INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA




7 KIIACC

Kon
Koa 31emenTa IIpoBepsieMbie 3j1IeMEHTHI COAEPKAHUSA
pasnea
®U3UKA U EE POJIb B [IO3HAHUU OKPYKAIOIIEIO MUPA
®dusuka — Hayka o mpupoje. SBneHus npupoabl. PU3NUecKue SIBICHUS:
1.1 MEXaHHYECKHe, TEeIUIOBbIC, JJICKTPUYECKHE, MArHUTHBIC, CBETOBBIC,
3BYKOBBIE
1.2 Ouznveckne BeIUunHBL. M3mepenue pusndecknx BennuuH. Ouszndeckue
) puOopsl. [lorpermuocTs n3MepeHni. MeXIyHapoaHas CHCTeMa ¢THHHI]
EcTecTBeHHOHAYYHBIM METOJ] TMO3HAHMS: HAOIOJCHUE, MOCTaHOBKA
1 1.3 Hay4HOTO BOIPOCA, BBIIBHKEHHE TUIIOTE3, HKCHEPHUMEHT IO IMPOBEpKE
TUNOTE3, 00bsICHEHHE HAOII0IaeMOT0 SABJICHHS
14 Onucanne GU3HYECKUX SBICHUN C IIOMOIIBIO MOJICIICH
[IpakTraeckue paboOTHI:
###Par###l3MepeHne pacCTOSHUMN.
15 #iHPar##lzMeperne 00bEMa KHUIKOCTH U TBEPOTO Tela.
##Par###OnpeneneHue pa3MepoB MabIX Tell.
##Parf##llaMepenne  TemmepaTypsl IIpM  IOMOIIM  >KUJIKOCTHOTO
TEPMOMETPA U IaTYHKA TeMIEPaTyphl
I[NEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHUU BEIIIECTBA
21 ##HPar###CTpoeHue BeIecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl. OTBITHL,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOSHHE BEIIECTBA
29 ###Par##t]IBuxkenne dvactull BemecTBa. CBSI3b CKOPOCTH JIBHIKECHHS
) YacTull ¢ TeMuepatypoil. bpoyHoBckoe nBmkenue, tupdysus
23 B3anMoseiicTBue yacTull BeleCcTBa: NPUTSHKEHUE U OTTAJIKHBAHUE
##HParf## ArperatHple COCTOSHUS BEILECTBA: CTPOCHUE Ta30B, )KUIKOCTEN
24 u TBEPIBIX (KPUCTAIUIMYECKUX) Tel. B3amMOCBsI3b MEXAy CBOWCTBAMH
2 ’ BEII[ECTB B PAa3HBIX arperaTHBIX COCTOSHUAX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTrueckue pabOTHI:
###Par###Onenka muaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIE30BAHHEM
¢dbotorpaduii).
2.6
H#H#HPar####ONBITE 10 HAOTIOACHUIO TEIIOBOTO PACIIMPEHHUS Ta30B.
HHHPar###ONBITEL MO OOHAapYKEHUIO NEHCTBUS CHI MOJIEKYJSPHOTO
MPUTSHKSHUS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 MexaHnyeckoe ABHkeHue. PaBHOMepHOE U HepaBHOMEPHOE JABHIKEHUE
39 ###Par##H#CropocTb. CpeHsIsl CKOPOCTh IPU HEPABHOMEPHOM JIBUKECHUU.
) Pacuér nyTy ¥ BpeMeHU ABUKCHUS
33 SIBnenne wHepIMHU. 3aKOH MHEpUUU. B3anMoAeHCTBHE TEN KaK MpUIHNHA
W3MEHEHUs! CKOPOCTH ABMKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea
3 34 ##Par###lInoTHocTs BemecTBa. CBA3p IUIOTHOCTH C KOJIMYECTBOM
) MOJIEKYJ B eIMHUIIE 00bEMa BelIeCcTBa
3.5 Cuna kak XapaKkTepUCTHKa B3aUMOJICHCTBHSI TEN
36 Cuna ymnpyroctd u 3akoH [yka. HM3mepeHue CHIIBI C TOMOIIBIO
JIHAMOMETpa
37 #H#HParf##SIBnenue TAroTeHUs U cuia TshkecTd. Cuila TSDKECTH Ha APYTHX
maHerax. Bec tena. HeBecomocTh




Cuna tpenus. TpeHue CKOJIbKEHHS U TPeHUE MOoKos. TpeHue B mpupoze u

3.8
TEXHUKE
39 ##HPar###Cnoxennie  cuj, HANpaBICHHBIX [0 OJHOM  IMPSMOHU.
) PaBHOeliCTBYIO1IIAS CHJT
[IpakTuyeckne paboTHI:
OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHS (LIapHUKa B )KUAKOCTH,
MOJICTIM JJICKTPUYECKOI0 aBTOMOOWIIS M Tak janee). OmnpeneneHue
CpellHEeH CKOPOCTH CKOJIbKEHHUs OpycKa WM INapuKa M0 HAaKIOHHOW
3.10 miockocTe.  OmpenmeneHne IIOTHOCTH  TBEpAoro Tema.  OTMBITHI,
JEMOHCTPHPYIOIUE 3aBUCHMOCTh PACTSHKEHUA (IedopMalliin) Mpy>KUHBI
OT TPUJIOKEHHOHN CHIIBI. OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI
TPEHUsI CKOJNBKEHHUS OT Beca Tella M XapakTepa CONPUKACAIOLIMXCS
IOBEPXHOCTEN
Ousndeckue SBICHUS B TPUPOJIE: TPUMEPHl IBIDKEHUS C Pa3lTHIHBIMHU
3.11 CKOPOCTSIMM B JKMBOM WM HEKMBOM MPHUPOIE, ACHCTBUE CUJIbI TPEHUS B
MIPUPOJIE U TEXHUKE
3.12 TexHuyeckue yCTpoicTBa: JUHAMOMETP, MOAIIHUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN U FA30B

4.1

Jasnenue tBEpa0T0 Tena. CriocoObl YMEHBIICHUS U YBEITUICHIS JTABICHIS

4.2

HaBJ’IGHI/IC raza. 3aBECUMOCTb JaBJICHHMA ra3a OT 06’BéMa, TCMIICPATYPhI

43

[lepenavya maBieHUs TBEPABIMU TEIaMH, KHIKOCTSIMU W Ta3aMU. 3aKOH
ITackans. ITHeBMaTHUeCKe MaIlIMHBI

4.4

3aBUCUMOCTh JABJICHHS JKUAKOCTH OT IIIyOuHbl. [Hapoctatnueckuit
napajokc. Coobmarommecst cocyibl. ['HapaBIruecKie MeXaHH3MBbI

4.5

Atmocdepa 3emiu u atmocepHoe gasinenue. [IpuunHbl cyecTBOBaHUS
Bo3aymwHOH oOonoukn 3emin. OmnbiT  Toppuuemum. 3aBHCHMOCTD
aTMOC(EpHOTo aBJICHHsI OT BBICOTHI HA/I YPOBHEM MOPSI

4.6

N3mepenne atmocdepHoro mapieHus. IlpubGopbl s W3MepeHHS
aTMOC(EepHOTO JIaBJICHHSI

4.7

HelicTBue KUAKOCTM M Tra3a Ha TNOTpyXEHHOE B HHUX TeJoO.
Brrrankuaroras (apxuMenoBa) cmia. 3aKoH ApxuMena

4.8

IinaBanue ten. Bo3nyxomnaBaHue

4.9

[IpakTHueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOZe OT 00BbEMa MOTPYyKEHHOH B
KUAKOCTh vacTu Tena. OmnpeneneHue  BBITAJIKUBAIOIIEH  CHIIBI,
JNEeHCTByIOIIE Ha Teno, NOrpy)k€HHOE B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIENH CHWJbI, JECUCTBYIOLUEH Ha TEJIO B
XKHUJIKOCTH, OT Macchl Tena. ONbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAOIIEH CHIIbI, ICHCTBYIOIICH Ha TEJO B MHIKOCTH, OT 00BbEMa
MOrpYKEHHOW B JKMJIKOCTh YacTU Te€la W OT IUIOTHOCTH >KHUJIKOCTH.
KoHcTpynpoBanue apeomeTpa WM  KOHCTPYHPOBAaHHE JOAKA U
onpeaesneHue e€ rpy30noabEMHOCTH

4.10

dusnueckue SBICHUS B MPUPOE: BIMSIHUE aTMOC(EpHOro NaBieHHs Ha
KHBOH OpraHu3M, IJIaBaHUE PHIO

4.11

TexHuyeckre yCTPOWCTBA: COOOMIAIOIIMECS COCYHABI, YCTPOHCTBO
BOJIONIPOBO/IA, TUJIPABIMYECKHUIT ITpecc, MaHOMETP, OapoMeTp, BBICOTOMED,
MOPUIHEBOM HACOC, apEOMET]

PABOTA, MOIIIHOCTDB, SOHEPT' A

5.1

Mexannyeckasi paboTa

5.2

MexaHn4deckast MOIIHOCTH




53

HpOCTLIG MCXaHU3MBbI: pbI4yar, 6J'IOK, HaKJIOHHasA IIJIOCKOCTb. HpaBI/IJ'IO
PaBHOBECHS pblvyara

54

[IpumeHeHne MpaBuiIa paBHOBECHS phluara K OJIOKy

5.5

«30I10TOC IpaBUJIO» MCXAHHUKHU. KOB(l)(l)I/ILII/IeHT IIOJIE3HOI'O HeﬁCTBHH
MECXaHU3MOB. HpOCTLIC MCXAaHU3MBI B 6LITy 1 TCXHUKEC

5.6

[ToTentmanpHast JHEPTHH TeJIa, TOTHATOTO HaT 3eMIIEH

5.7

Kunetnyeckas sHeprus

5.8

Ilonmaas MexaHmYecKas OHEpPIHU-. 3aK0OH H3MEHEHHUS H COXpaHCHUA
MEXaHUIECKOU OHEpPTrrUn

59

[IpakTudeckue paboTHI:

###Par###Onpeneneane pabOTBl CHIIBI TPEHUS TIPH  PABHOMEPHOM
IBIDKCHHH TeJla [0 TOPH30HTaJbHON moOBepxHOCcTU. MccnenoBanue
ycaoBuil paBHoBecusi peiuara. 3mepenue KIIJ HakIOHHOM IJIIOCKOCTH.
W3yueHne 3ak0Ha COXpaHEHHUs] MEXaHUUECKOH SHEPrHH

5.10

dusznyeckue SIBICHUS B IMPUPOJC: pbIdaru B TCJIC YCJIOBCKaA

5.11

TexHuueckue ycTpoHCTBa: pblvar, MOABUKHBIA W HETIOABUXHBIA OJIOKH,
HAKJIOHHAS TJIOCKOCTb, POCTHIE MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3neia

Koxa »iemenTa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJOXKEHHUS MOJEKYJIIPHO-KUHETHUECKON TEOpUU CTPOCHUS
BemiecTBa. Macca u pasMepsl MoJeKys. OIBITBI, TOATBEPIKIAIOIIIE
OCHOBHBIC ITOJIOKCHUA MOHCKy.HSIpHOKHHGTH‘ISCKOﬁ TCOPUHN

6.2

Monenu TBEPIOro, XHUIKOTO M ra3000pa3HOTO COCTOSHHI BEIIECTBA.
Kpucraminueckue u aMmopdHbIe Tena

6.3

OObscHEHUE CBOKICTB Tra30B, )KHHKOCTGﬁ )41 TBép,Z[LIX TCJI Ha OCHOBC
IIOJIOXKCHUH MOHCKyJISIpHOKHHeTPI‘ICCKOfI TCOpHHn

6.4

CMauuBaHue U KalTUJUIAPHBIC ABJICHUA

6.5

TennoBoe pacoinpeHue U CKATUC

6.6

Temmepatypa. CBs3b TeMITEpaTyphl CO CKOPOCTHIO TETIOBOTO JIBHKCHHUSI
JACTHII

6.7

Buytpennsisi sHeprusi. CrocoObl W3MEHEHUS BHYTPEHHEH SHEpTUu:
TerIonepeaya U CoBepILIeHHE paboThI

6.8

BI/I,Z[LI TeIionepeaavun: TCIJIONNPOBOAHOCTb, KOHBCKIIHA, U3JTYUYCHHUC

6.9

KonnuectBo TeIIoTEL. Y IeabpHas TEII0EMKOCTE BEIIECTBA

6.10

TemmooOMeH U TEII0BOE PaBHOBECHUC. ypaBHCHI/Ie TEIUIOBOro OaaHca

6.11

[InaBneHne W OTBEpACBaHWE KPHUCTAUIMUECKUX BEIIECTB. Y IEiabHAs
TEIUIOTA TLIABJICHUS

6.12

[MapooOpa3oBanue u koHjeHcauus. Mcnapenue. Kunenwe. VYnenbHas
TEIJIOTa MapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATyphl KUIICHUS OT
aTMoc(hepHOro JaBiIeHUS

6.13

BrnaxxHocTb BO34yXa

6.14

9Hepr1/151 TOIIJIMBA. YZ[CIII)HaSI TCIJIOTa CTOPaHUs

6.15

[Mpunnuner padoTs! TemnoBbix aeurarencii KI1J| TemmoBoro aBuratens.
TemnnoBble IBUTATENN U 3aLIUTa OKPY>KAIOIIEH Cpebl

6.16

3aKoH cOXpaHEHHs U MPEBPAICHAS YHEPTHH B TETUIOBBIX ITPOLIeccax

6.17

[IpakTryeckue paboThI;




HHHPar#t#H#ONBITEI 10 OOHAPY)XEHUIO NEHCTBHS CHII MOJEKYJISPHOTO
MPUTSHKEHUSL.

####Par###ONBITBI 1O BBIPAILIMBAHNIO KPHCTAJIIOB TIOBAPEHHOM COJIN WITH
caxapa.

HH#HPar#H##OnbITEI 10 HAONIONEHHWIO TEIJIOBOTO DACIIUPEHHs Ta30B,
KUJIKOCTEN U TBEPIBIX TEI.

##HPar##tOnpeneneHue AaBJICHNS BO3IyXa B Oa/UIOHE IIITPHIIA.
H#HH#H#Par###OMBITE, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JTaBJICHUS BO3IyXa
0T ero 00BbEMa M HarpeBaHUs UM OXJIAXKICHHUS.

###Par##il IpoBepka TUNOTE3bl JIMHEWHON  3aBUCUMOCTH  JUIMHBI
CTOJIOMKA KUAKOCTU B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphbl.
#i#Par###HabnroneHne W3MEHEHHMs] BHYTPEHHEH OHEPrMU Tena B
pe3yJbTaTe TEIUIoNnepeaayl U paboThl BHEIIHUX CHIL.
##HPar##liccnienoBanne SBJICHUS TEIUNIOOOMEHAa MpPH CMENIMBAHUU
XOJIOJTHOHM M Topsiueld BOJIBI.

#HHPar###OnpeaeneHne KOIMIeCTBA TEIUIOTH, TOTyYeHHOTO BOAOH TIPH
TEIUI00OMEHE C HarpeThIM METAJUINYECKUM LIUINHAPOM.
###Par##HOnpeneneHue yienbHOU TEMIOEMKOCTH BELIECTBA.
##HPar###liccnenoBanue npolecca UCTIapeHHUs.
##HPar###OnpeneneHne OTHOCUTENbHON BIa)KHOCTH BO3/TyXa.
##HPar##HOnpeneneHue yIeapHOM TEIJIOTHI IIABJICHUS JIB/IA.

dusndeckne SBICHUS B mpupoac: IOBEPXHOCTHOE HATHKECHUE U
KalmUJUUIAPHBIC SABJICHUA B NPUPOAC, KPUCTAJLJIBI B MPUPOAC, U3ITYUCHUC

6.18 .
ConHna, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 0Opa3oBaHHE POCHI,
TyMaHa, UHesl, CHeTa.
TexHu4yeckrue yCTPOWCTBA: KaNMWUISAPBI, MPHUMEPHl HCIIOIB30BAHUS
6.19 KPHCTAJIIOB, JXKUIKOCTHBIA TEPMOMETP, NATYMK TEMIIEPATyphl, TEPMOC,

CUCTCMAa OTOIUICHHA JOMOB, TUTPOMCTPBI, IMCUXPOMCTpP, IIapoBas
Typ6I/IHa, ABUTATCJIb BHYTPCHHCT'O CrOPAaHM.

QJIEKTPUYECKHME 1 MATHUTHBIE ABJIEHW A

7.1 OnexTpusanus Te. J[Ba poja 31eKTPUUECKUX 3aps/I0B
BsanmopetictBrue 3apspkeHHBIX Tell. 3akoH KyrmoHa (3aBUCHIMOCTB CHUTHI

7.2 B3aUMOJICHCTBHS 3apSKEHHBIX TEJ OT BEJIMYMHBI 3apSI0B U PACCTOSHUS
MEXY TelIaMH)

73 Onexrpuyeckoe nose. Hanpssk€HHOCTD aneKTprudeckoro mosst. [Ipuanmn
CYNEPIO3HIINN IEKTPHUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

74 Hocutenu snexTpudeckux 3apsioB. DJIEMEHTAPHBIA DIEKTPUUYECKUI

) 3apsa. Ctpoenue atoma. [IpoBOAHMKH U AUIIEKTPUKU

7.5 3aKOH COXpaHEeHUsI DJIECKTPUUECKOT0 3apsiaa

76 DNIEKTPUYECKUNA TOK. YCIIOBUS CYIIECCTBOBAHHS SJICKTPUUECKOrO TOKA.
VIcTOYHMKH TOCTOSIHHOTO TOKA

77 JleiicTBUS SMEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUYECKUN TOK B )KMJIKOCTSX U razax

7.8 Onexrpuyeckas 1enb. Cuia Toka. DJIEKTPUIECKOE HAMIPSIKEHNE

7.9 ConpoTHBieHHE MPOBOJHUKA. Y AETbHOE CONPOTHUBIICHHE BEIIECTBA

7.10 3akoH OMa 1Jig y4acTKa LEenu

7.11 [TocnenoBaTenbHOE U TapaJIeIbHOE COEANHEHHE TPOBOIHHUKOB

7.12 PaboTa 1 MOIITHOCTH ANEeKTpUIecKoro Toka. 3akoH Jlxoyns — JleHna

713 DNEeKTpUYECKUE eI U MOTPEOUTENN AIEKTPUIECKON 3HEPTUH B OBITY.
KopoTkoe 3ambikanue

7.14 [ToctossHHBIE MarHUTHL. B3anMoielicTBUE NTOCTOSIHHBIX MATHUTOB




7.15

MarsuTtHoe 1ojie. MarauTHoe 1moje 3eMIIM U €ro 3HaueHUe I )KU3HU Ha
3emiie

7.16

OnpiT Opcrena. MarauTHOe TOJE 3JIEKTPUYECKOTO ToKa. llpumenenne
3JEKTPOMAarHUTOB B TEXHUKE

7.17

JleficTBre MarHUTHOTO MOJISI Ha TPOBOJAHUK C TOKOM. DJIEKTPOABUTaTeNb
IIOCTOSIHHOTO TOKa. VICIIonb30BaHUE IEKTPOJBUTATENIEH B TEXHUYECKUX
YCTPOKCTBAX U Ha TPAHCIIOPTE

7.18

Oneitel Papages. SIBaeHHe >IE€KTPOMarHUTHOM MHAyKUMH. IIpaBuio
Jlenma

7.19

Onekrporeneparop. CrocoObl TOMYYeHHS JIIEKTPHUYECKOW HHEPIHH.
DJeKTPOCTaHIIMH Ha BO30OHOBIIIEMbBIX HCTOYHHKAX YHEPTUU

7.20

[MpakTudeckue paboTHI:

OnpITel 1O HAONIOAEHUIO JJEKTPU3ALMU Tel WHAYKIHEH W TIpH
CONPUKOCHOBEHHH.

UccnenoBanne nefcTBHA AIIEKTPUYECKOTO IO HAa TPOBOJHUKH U
JTUDIIEKTPHKH.

COopka u mpoBepKa pabOoTHI NEKTPUUECKON HENH MOCTOSHHOTO TOKA.
Wsmepenue u peryampoBaHUE CUIIBI TOKA.

Usmepenue u peryampoBaHue HAPSDKCHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, MAYILETO Yepe3 pPe3ucTop, OT
COMPOTHUBIICHHS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

OMnBITHI, JIEMOHCTpHUpPYIOLIHNE 3aBUCUMOCTH DJIEKTPUYECKOrO
COTIPOTHUBIICHHUSI TPOBOJHUKA OT €r0 JIMHBI, IUIOM@AW ITONEePEeIHOro
CEYeHHS U MaTepHana.

[IpoBepka mpaBuia CIOXEHWsI HANMPsDKEHUH TPU TIOCIEI0BATEIHHOM
COCAUHEHUH IBYX pe3ucTopoB. [IpoBepka mpaBuia A CUIIBI TOKA MPHU
napajieIb-HOM — COeIUHEHHH pe3ucTtopoB. OmpeneneHue paboTHI
JJIEKTPUYECKOTO TOKa, HAyHero uepe3 pesucTtop. OnpeneneHue
MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIJENSIEMOM Ha  pe3ucTope.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HanpspkeHuss Ha Hel. Onpenenenne KIIJ[ marpesarens. Mccienoanme
MarHUTHOTO B3aWMOJCWCTBUS TIOCTOSHHBIX MAarHuToB. 3yueHue
MarHUTHOTO TIOJNSl TIOCTOSIHHBIX MAarHWTOB TpPH HX OOBEIWHEHWH U
paznenenuu. HcciemoBaHue JEHCTBUSA DJIEKTPUYECKOO TOKA Ha
MAarHuTHYIO CTpesKy. OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHIIbI
B3aUMOJICMCTBUS KaTyIIKH C TOKOM K MarHuTa OT CHJIbl TOKa HU
HaIpaBJICHUA TOKA B KaTYIIIKE. I/I3y11eH1/Ie IIGfICTBHS[ MAarHuTHOTI'O I10JIA Ha
MPOBOAHUK ¢ TOKOM. KoHCTpynpoBaHne u u3ydeHHE pabOThHI
anekrpoasurarena. M3mepenue KII anekTpoaBurateibHOW yCTaHOBKH.
OmBITEl 10 HWCCJIENOBAHUIO SIBJICHHS DIIEKTPOMArHUTHOW WHAYKIIWU:
WCCJIeIOBaHNE W3MEHEHWU 3HAYCHWS M HANpPaBICHWS WHIYKIHOHHOTO
TOKa

7.21

dusnveckre SBICHUS B IPUPOJIE: dIEKTPUUIECKUE SIBIEHUS B aTMOcdepe,
QIEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE Tojie 3emutd, Apeid
MOJIFOCOB, POJIb MArHUTHOTO MOJS IS KU3HM Ha 3emie, MOJISIpPHOE
CUSIHHE

7.22

TexHudeckue yCTpoMCTBa: 3JIEKTPOCKON, AMIIEPMETP, BOJBTMETD,
peocTaT, CUETYHK DIEKTPHUYECKON SHEPruH, 3SIEKTPOOCBETUTEIHHBIC
MIPUOOPHI, HarpeBaTelIbHbBIC AIEKTPOIPHOOPHI (TipuMepsr),
AJIEKTPUYECKHE TPEAOXPAHUTEIH, 3JIEKTPOMATrHUT, 3JEKTPOIBUTATEINh
MTOCTOSTHHOTO TOKa, TeHEPAaTOpP MOCTOSIHHOTO TOKa




9 KIIACC

Kon
pasgena Kon snemenTta IIpoBepsieMble 351€MEHTHI COJEPKAHUS
MEXAHUWYECKUE SABJIEHUA

8.1 Mexanunueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra

8.2 OTHOCUTENHLHOCTE MEXAHUYECKOTO ABHKECHHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE

8.4 #H##Par##tHepaBHoMepHOe mTpsMonuHEHOe aBuxkeHHe. CpemHsas u
MTHOBEHHAs1 CKOPOCTb TeJla TP HEPABHOMEPHOM JIBHIKECHHH

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSIMOIMHENHOE JBUKCHUE

8.6 ##HPar###Cpoboanoe nagenue. OmpiTel [amies
###Par###PaBHOMEepHOE IBMKEHHE MO OKpykHOcTH. Ilepnon u dacrora

8.7 oOpamienus. JIuHeliHas m yrioBasg ckopocTd. LleHTpocTpemuTensHoe
YCKOpEeHHue

8.8 IlepBelii 3akoH HproTOHA

8.9 Bropoii 3akon HeioToHa

8.10 Tperuii 3akoH HproToHa

8.11 H#H#Par##H#] [puHITUT CYTIEPIIO3UITIH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

'SE #H##Par###Cuna TpeHUs: CUjla TPEHUS CKOJIBKEHUS, CIIA TPESHHS TTOKOS,
JIpyTHe BUJBI TPEHUS

3 14 ###Par####Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHe

’ cBOOOJJHOTO MaJICHUS
215 Jsuxenne tuiaHetr Bokpyr Comnma. IlepBas kocmudeckas CKOpPOCTB.
) HesecomocTs U nieperpysku
8 8.16 PaBHOBecue MaTepraaIbHOW TOYKU. AOCONIOTHO TBEPIOE TEIO

817 ###Par###PaBHOBecHe TBEPIOro TeNa C 3aKPEIUIEHHON OCHIO BpaICHUSI.
MowmenT cuibl. LlenTp tsxectu

8.18 Nmnynec Tena. 3Menenue umnynbca. UMIynbe CHUIIbI

8.19 3aKOH COXpaHEHUs NMITYJIbCa

8.20 #HHPar###PeakTUBHOE OBIDKEHUE

8.21 Mexannyeckasi paboTa ¥ MOIIIHOCTh

8.22 PaboTa cui TsbKecTH, ynpyrocTtH, TpeHus. CBs3b SJHEPTHH U paboThI

8.23 IToTeHmnmanpHas S2HEPTHUS TeJla, HOIHATOTO HaJI MOBEPXHOCTHIO 3EeMITH

8.24 IToreHnmanpHast 3HEPrUs CKATOU IPYKUHBI

8.25 #H##Par###Kunetnaeckast sHeprus. TeopeMa 0 KHHETHIECKOW SHEPTHH

8.26 ###Parf###3aKkoH coXpaHEeHHUs] MEXaHNYECKOM SHEPTHH
[IpakTideckue paboOTHI:
OmnpeneneHue cpefHel CKOPOCTH CKOJBKEHUs OpycKa WM JBM)KECHUS
[IapHKa 10 HAKIOHHOM TockocTu. OmnpezaesieHne YCKOPEHHS Tena MpH
PaBHOYCKOPEHHOM JIBM)KEHHH 1O HAKIIOHHON TNTIOCKOCTH.
UccrnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHU NpPU PaBHOYCKOPEHHOM

8.27 JIBUKEHUN 0€3 Ha4aJlbHOW CKOPOCTH.

IIpoBepka THIIOTE3BI: €COTU TPH PaBHOYCKOPEHHOM JBIKEHUH 0e€3
HayaJlbHOU CKOPOCTH IYTH OTHOCATCA KaK PsJl HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTA CHIJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMaJbHOTO  jAaBieHusi.  OmpeneneHue  KOd(QQHIMEHTa  TpEeHHS




cKoNmkeHus. OnpeneneHne xXECTKOCTH NPy uHbl. Onpenenenne padboTel
CHWJIBI TPEHHUSI NMpPHU PAaBHOMEPHOM ABMKEHUH Tejla 10 TOPU30HTAIBbHON
noBepxHocTH. OnpeaeneHne padoThl CHIIBI YIPYTOCTH IPU MOABEME Ipy3a
C MCIIOJIb30BaHUEM HETOABMKHOTO U MOABMKHOTO OJIOKOB

8.28

dusndeckue sIBJICHHS B IIpupoaAc: NPUIIUBEI U OTIIUBEI, IBUXCHUEC ITIJIAHET
ConHeyHoOM CUCTCMbI, pCAKTUBHOC ABUKCHUC KMBbIX OPTaHNU3MOB

8.29

TexHu4ecKkue yCTpoHCTBa: CIUAOMETP, NaTYMKHU IOJI0KEHHUS, PACCTOSHUS
U YCKOPEHHS], PAKEThI

MEXAHUWYECKHUE KOJIEFAHUA U BOJIHBI

Konebatenproe nBmwkenne. OCHOBHBIC XapaKTEPUCTHKH KOJCOAHMIA:

. MEPUOJ, YACTOTA, AMILIUTY 1A
92 MareMaTuyecKkuil ¥ NPy XKUHHBIA MasTHUKU. [IpeBpalienne sHepruu mpu
' KOJIcOaTEIbHOM JIBHYKCHUH
9.3 3aryxaromue konebanus. BeiHyXKIeHHBIE KoNebanus. Pe3onanc
Mexannyeckne BosHbBL. CBoicTBa MexaHWYecKuX BosH. IIpomonbHble 1
9.4 IONEpEeYHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ paciupOCTpPaHECHUS.
MexaHnYeCKHE BOIHBI B TBEPAOM TeEIlE, CEHCMUYECKNE BOTHBI
9.5 3ByK. 'poMKOCTH 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wubpa3ByK u yIbTpa3ByK
9 [IpakTuueckue paboOThI:
OmnpeneneHue 4YacTOTBl M MepuoAa KojleOaHWH MaTeMaTH4eCKOTro
MasTHUKA.
OmnpezeneHue yacTOThl U IEpHOa KoleOaHUH PYKUHHOTO MasTHUKA
9.7 HccnenoBanne 3aBUCUMOCTH IIEpHOAa KOJICOAHUH MMOIBEIICHHOIO K HUTH
rpy3a oT AauHbl HUTU. MccaenoBanue 3aBUCUMOCTH IIEpHOAa KoseOaHui
NpYKUHHOTO MasfTHHKa OT Macchl Tpy3a. [IpoBepka HezaBHUCHMOCTH
nepuosia KonebaHuil rpysa, MOJABEHICHHOTO K HHUTH, OT MAacchl Tpy3a H
XKECTKOCTU NPYKUHBL. Mi3MepeHne yCKOpeHHs: CBOOOIHOTO MaIeHHSI
98 duznyeckue ABNCHAS B NPHPOXE: BOCNPHATHE 3BYKOB JKHBOTHEIMH,
3eMJIETPACEHUE, CEHCMUYECKUE BOJIHBI, ITYHAMH, 9XO0
9.9 TexHUYeCcKre yCTPOHCTBA: IXOJIOT, HCTIONB30BaHUE yIIFTPa3ByKa B OBITY U
TEXHUKE
OJIEKTPOMAT'HUTHOE IT1OJIE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI
10.1 OJeKTpOMarHuTHOE IMoJe. OJEeKTpOMarHuTHble BONHBEL. — CBolcTBa
JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkasa 37eKTPOMarHuTHBIX BOJH
103 OnexTpoMarHuTHas nprupoja ceeta. CKopocTs cBeTa. BoHOBBIE CBOICTBA
cBeTa
10 IIpakTrueckue paboOTHI:
10.4 W3ydenne CBOWCTB AMEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWIIBHOTO
TenedoHa
105 Ousnueckue SIBICHUS B MPUPOJIE: OUOIOTHYECKOE JICWCTBHE BHIMMOTO,
yIbTPaQHOIETOBOTO U PEHTIE€HOBCKOTO M3ITyUEHHH
10.6 TCXHI/I‘{UGCKI/IC YCTpOMCTBA: UCIIOJIB30BAaHUE IJEKTPOMArHUTHBIX BOJH IS
COTOBO CBA3U
CBETOBEBIE ABJIEHUA
1 11.1 JIyueBas mojiens cBeta. MIcTOUHMKM CBETa

11.2

[IpsiMonuHeHOE pacpOCTPaHEHUE CBETa

11.3

Otpaxenue cera. [lmockoe 3epkaio. 3aKOH OTpaKeHHsI CBETa




11.4

IIpenomiienue cBeta. 3akoH mpesiomiieHus: cBeta. IlonHoe BHyTpeHHEe
OTpaKeHHE CBETa

11.5

JIunza. Xop iyyeil B IMH3€E

11.6

OnTudyeckas cucTeMa @OTO&HHapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'na3 xak onTu4eckas cucrema. EHI/ISOPYKOCTB 1 TaJIbHO30PKOCTH

11.8

Paznoxenue Oenoro cera B crmekTp. Omnbitel HeloToHa. Cnoxenue
CIIEKTPaJIbHBIX 1IBETOB. Jlucnepcus ceera

11.9

IIpakTrueckue pabOTHI:

#H##Par###lccnegoBanne 3aBUCUMOCTH yrila OTPa)KEHUs! CBETOBOI'O Jyva
OT yIJia MajeHusl.

###HPar###l13yueHre XapaKTepUCTUK H300paXKeHHS MPEAMETa B INIOCKOM
3epKaie.

###Par###lccnenoBanre 3aBHCHUMOCTH YTJIa TPEIOMIIEHHS CBETOBOTO
Jy4a OT yTJla TIaleHUs Ha TPAaHHUIIE «BO3IyX — CTEKIION.

#H##Par### lomydenne n300pakeHUH ¢ TTOMOIIBIO COOMPAIOTIICH JIITH3EI.
#H##Par###Onpenenenne (QOKYCHOTO PACCTOSHHS W ONTHYCCKOM CHITBI
coOuparoreil TMH3bI.

H#H#HPar##ONBITH IO Pa3JIoKEHUIO OEIOro cBeTa B CHEKTP.
H##H#H#Par###OnbITEl IO BOCIIPUATHUIO [IBETA IPEIMETOB MPH UX HAOIIOJCHUN
Yyepe3 HBETOBbIE (DUIIBTPHI

®dusnueckue sBIEHUS B npupoae: 3atMeHus ConHua u JIyHbl, 11BETa Te,

11.10 omnTHYEeCKHe sBIeHUS B aTMmocdepe (uBer Heba, pedpakius, pamyra,
MHUPAK)
11.11 TexHUYeCKHe yCTPOWCTBA: OYKH, MEPHCKOI, (oToarmapar, ONTHIECKHE
CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
12.1 Onmite! Pe3epdopaa u mmaneTapHas Moaens atoMa. MoJienns atoma bopa
122 Hcnyckanne u moryomieHue cBera atomoM. Ksautel. JluneluaTbie
CIIEKTPHI
12.3 PagmnoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
12.4 Ctpoenne aToMHOTO sifjpa. HykiioHHast MOJIe)Tb aTOMHOTO sipa. M30Tombl
12.5 PannoaxtuBHbIe npeBpanieHus. Ilepuon nomypacnaga aTOMHBIX SJep
12.6 SnepHble peaknuu. 3aKOHBI COXpaHEHUS 3apsSI0BOT0 U MACCOBOTO YHCET
12.7 OHeprus CBsA3M aTOMHBIX siiep. CBsi3b MacChl U 3HEPTUU
12.8 Peakiuu cunTesa u aenenus saep. Mcrounnku sHepruu ConHIa u 3BE3]
12 12.9 SnepHast sHepreTuka. JlelicTBUE paJUOAKTUBHBIX W3IyYEHUN HA JKUBBIE
OpTraHMU3MBbI
[IpakTdeckue pabOTHI:
Habmtonenue CIUTOMIHBIX ¥ TMHEHYATHIX CIIEKTPOB U3ITyUCHHSL.
12.10 HccnenoBanne TPEeKOB: U3MEPEHUE SHEPTUU YACTUIBI MO TOPMO3HOMY
nyTH (1o ¢pororpadusim).
M3mepenne paanoakTUBHOTO (OHA
®dusnyeckne SBICHHUS B MPUPOJAE: €CTECTBEHHBIH paMOaKTUBHBINA (OH,
12.11 KOCMHYECKHE JIy4H, PaJIMOaKTUBHOE U3ITyUYEHUE IIPUPOJHBIX MUHEPAJIOB,
JieficTBUE pain0aKTUBHBIX M3JTyYEHUH HA OPraHM3M 4eJIOBEKa
12.12 TexHu4ecKkue yCTpoMCTBa: CHEKTPOCKOI, MHIAMBUIAYAJIBHBIM IO3UMETP,

KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJbBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJBHOU MTPOI'PAMMBbBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
MPOBEPSIEMOT0
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHKS K NMPeIMETHBIM pe3yibTaTaM 0a30B0ro YPOBHS
0CBOEHHUSI OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusi
Ha ocHOBe PI'OC

Ilormmanne ponmu ¢GU3MKKM B HAYYHOH KapTHHE MHpa; CHOPMHUPOBAHHOCTH Oa30BBIX
MPEJICTaBICHU O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBJICHUM TPHUPOJBI, O POJU
SKCIIEPUMEHTA B (PU3HKE, O CHCTEMOOOpa3yolIel poiy (GU3NKU B PA3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH, 00 3BOIIOLUHN (PU3MUECKUX 3HAHUN U UX POJIH B LEIIOCTHOH
€CTECTBEHHOHAayYHOH KapTHHE MHUpAa, O BKJIAJe POCCUHCKUX M 3apyOeKHBIX Y4YEHBIX-
(U3NKOB B pa3BUTHE HAayKd, OOBSICHEHHE IMPOLECCOB OKPYXKAIOIIETO MHpa, pPa3BUTHE
TEXHUKH U TEXHOJIOTUI

3HaHUs O BHAX MaTepuH (BEIECTBO W TOJE), O JBIIKEHHU KaK COCO0e CYIIEeCTBOBAHMUSI
MaTepuH, 00 aTOMHO-MOJIEKYIIPHON TEOPUU CTPOCHHUS BEIIECTBA, O (PU3MUSCKON CYIITHOCTH
SIBIICHUH MPUPOIBI (MEXaHUUECKUX, TEILIOBBIX, AJICKTPOMATrHUTHBIX U KBAHTOBBIX ); YMEHUE
pa3indyaTth SABJICHUA 110 OIMCAHHUIO HUX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPHUPYIOIINX JAHHOEC (1)I/ISI/I‘IGCKOG SABJICHUC, YMCHHEC pacCliO3HAaBaTh IIPOABJICHUC
M3YYEeHHBIX (U3NYECKNX SBJICHUHA B OKPYXAlOIIeM MHUpE, BBIAEISISI MX CYIIECTBEHHBIE
CBOMCTBA (TTPU3HAKH)

BH&I{GHI/IG OCHOBAaMH MOHATHMHOI'O amnmnapata M CHMBOJIMYCECKOI'O A3bIKa (I)I/I3I/IKI/I n
HCIOJIB30BAHUEC UX JJId PECUICHUA yqeGme 3aaa4; YMCHHC XapaKTCPU30BaTh CBOMCTBaA TCII,
q)HSPI‘IeCKI/Ie SIBJICHHUSA U ITPOLECCCHI, UCITOJIB3Y ®YHHaMeHTaHBHBIe 1 OSOMIUPUYUCCKUC 3aKOHBL

YMeHHEe OIHCBHIBATh HU3YUCHHBIC CBOIICTBAa TEI H (I)I/IBI/I“Ie()KI/IC SIBJICHUS, UCIIOJIb3Yys
(bl/IBI/ILIeCKI/IG BCJIMYMHBI

Branenne ocHOBaMHM METOJOB HAy4YHOTO MO3HAHMSA C Y4YETOM COONIOAEHHS IIPAaBUII
Oe3ormacHOro Tpyaa: HaOmroIeHNe (PU3NIECKUX SIBICHHI:

YMEHHE CaMOCTOSTENIbHO COOMpATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa
000pyZoBaHMsI 110 WHCTPYKLMWH, ONMUCBHIBATH XOJ OMNbITA W 3alHMCHIBATH €0 PE3yNbTaThl,
(bopMynHUpOBaTh BEIBOKI;

MPOBEIEHHE MPSIMBIX M KOCBEHHBIX W3MEPEeHHH (PU3NYEeCKUX BETMUNH: YMEHHUE INIAHUPOBATh
WU3MEPEHHSI, CAMOCTOSITEIBHO COOMPATh IKCIEPUMECHTAIBHYIO YCTAHOBKY MO0 MHCTPYKIIUH,
BBIYUCIISATh 3HAYCHHWE BEIMYMHBI W aHAIM3UPOBATH IONYYEHHBIC PE3yNbTAThl C yUETOM
3aJJaHHOM TOTPEIIHOCTH PE3YJIbTATOB U3MEPEHMUI;

IPOBEJICHNE HECIIOKHBIX IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHMUI; CAMOCTOSTENEHO cOOMpaTh
OKCIIEPUMEHTAJBHYI0 YCTaHOBKY W TPOBOJHMTH HCCICIOBAaHUE 10 HWHCTPYKIMH,
NPECTABIATE NOJTYYEHHBIC 3aBUCHMOCTH (PU3NUECKUX BEIUYHH B BUE TaOJIUI U TPa(UKOB,
YUUTBIBATh [TOTPEIIHOCTH, JIeTIaTh BBIBOABI IO PE3YJIbTATaM MCCIIECOBAHMSI

[lornMaHne XapakTEepHBIX CBOWCTB (HU3MYECKHUX Mojaelield (MarepuandbHas TOYKa,
a0CONIOTHO TBEPAOE TENO, MOJNEIH CTPOCHUS Ta30B, XHUAKOCTEH W TBEPABIX Ted,
TUTaHEeTapHAs MOJIETb aTOMa, HYKJIOHHAS MOJICJIb aTOMHOTO S/Ipa) U YMEHHE MPUMEHSATh UX
JUtst 00BsICHEHUS (PU3UYECKUX ITPOLIECCOB

YMeHue oObSICHATD (PU3MUECKHE TPOIECCH M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyaIuil TPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa, B YaCTHOCTH, BBIABISATH MPUYMHHO-
CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C OTIOPOI Ha H3YUCHHBIE CBOMCTBA (PH3HUECKUX
SIBIICHUH, (prU3HUECKUE 3aKOHBI, 3AKOHOMEPHOCTH ¥ MOJICIIH

YMmenue pemarb pacu€THble 3afaud (Ha 0aze 2 — 3 ypaBHEHUIl), UCTIONB3Ys 3aKOHBI U
dbopmynbl, cBs3bIBarOIIe (U3MUECKUE BEIUYMHBI, B YAaCTHOCTH, 3alIUCHIBATh KpPAaTKOE
yCIIOBHE 3aJaud, BBIIBJIATH HEIOCTAlOIIUE JAaHHbIE, BHIOMPATh 3aKOHBI U (OPMYyIIBI,
HE00XO0IMMBbIe ISl €€ pelleHNs], HCTII0Ib30BaTh CIPAaBOYHbIE JAHHBIE, TPOBOJUTH PACUETHI U




OLCHUBATL PCAIUCTUYHOCTH ITOJTYUCHHOI'O 3HAYCHHUA (1)PI3PI‘I€CKOI>'I BCJIMYUHBI; YMEHUEC
OMpeaACiIATh pa3MCPHOCTDb (I)I/ISPI‘{eCKOfI BCJIMYHUHBI, nonyquHoﬁ IIpyu pCIICHUH 3a1a4U

YMeHHe XapaKTepHU30BaTh MPUHIIMIIEI JICHCTBUS TEXHUYCCKHUX YCTPOKWCTB, B TOM YHCIIE
OBITOBBIX TIPUOOPOB, W MPOMBINUICHHBIX TEXHOJOTHIECKUX IPOIIECCOB M0 UX OMHMCAHHUIO,
WCTIONB3YSl 3HAHWSI O CBOMCTBaX (DM3WYECKHX SBJICHHH M HEOOXOMUMBbIE (HU3NUECKHE
3aKOHOMEPHOCTH

YMeHHe HCII0JIb30BaTh 3HAHUS O (U3MUYCCKUX SIBJICHHUSX B TMOBCCIHCBHOW KHM3HM IS
obecredyeHns: 0E30MaCHOCTH MPH O0palllieHUH C OBITOBBIMH IPHOOpPAMH U TEXHUYECKHMHU
10 YCTpOMCTBaMHU, COXPAHEHHS 3I0POBHS U COOTIOACHHUS HOPM IKOJIOTHIECKOTO MTOBEACHUS B
OKpy’KaroIei cpeae; MOHUMaHHEe HEOOXOIUMOCTH NPUMEHEHUS JOCTKEHHH (PHU3UKU U
TEXHOJIOTHHA sl pALlMOHAIBHOIO MPUPOAOIONb30BAHUS

OnbIT Moucka, Mpeodpa3oBaHus M MPEICTABICHUS HHPOPMAIH GUZUIECKOTO COICPIKAHUS
C UCIOJIb30BaHUEM MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIUH; YMEHUE OLICHUBATh
JOCTOBEPHOCTh IIONYYEHHOM HMHQOpPMAnmuM Ha OCHOBE HMEIOLIMXCS 3HAHUH U
JOTIOJTHUTENIBHBIX HCTOYHUKOB; YMEHHE HCII0JIb30BaTh IIPH BHITIOJIHEHUH YUeOHBIX 3alaHuN
HAY4YHO-TIONMYJSIPHYIO JIUTEPATYpy (HU3MYECKOTO COIEpKaHUs, CIHPAaBOYHBIC MaTECpPHAIbI,
pecypcesl ceti IHTepHET; BlageHue 0a30BBIMH HaBBIKAMHU MTpeoOpa3oBaHmst HHGOpMAaLuH U3
OITHOW 3HAKOBOH CHCTEMBI B JPYTyl0; YMEHHE CO3/aBaTh COOCTBEHHBIC MHUCBMEHHBIC U
YCTHBIE COOOIIEHNS HA OCHOBE HH(POPMALIUK U3 HECKOIBKUX HCTOYHHUKOB

11

INEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBbBIX HA OI'D I1O

Kon | IlpoBepsieMblii 3J1eMEHT CO/Iep:KAHUS
1 MEXAHUWYECKUE SABJIEHU S
1.1 Mexanndeckoe nBukeHue. MarepuanpHas Touka. Cuctema otcuéra. OTHOCUTEIBHOCTD ABMKCHHUS
12 PaBHOMEpHOE 1 HepaBHOMEpHOe nBHkeHne. CpemHsisi ckopocTs. DopMyra Ayl BEIYHCICHUS CpeaHei
' cKopocTH: vV = S/t
PaBHOMEpHOE TIpAMONMHEWHOE MBHKCHUE. 3aBUCUMOCTH KOOPAWHATHI Tella OT BPEMEHH B ClIydae
PaBHOMEPHOTO MIPSMOIMHEHHOTO JBHKCHUS:
L3 1 xf)=x,+vf
I'padmkn 3aBHCHMOCTH OT BpPEMEHH I TPOEKIIMH CKOPOCTH, MPOEKIUH TEePEeMEeIIeHHs, MyTH,
KOOPAMHATHI IPH PABHOMEPHOM MPSMOJIUHEHHOM JIBHIKSHUH
3aBHCUMOCTH KOOPAMHATHI TEJIa OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO MPSMOJIIMHEUHOTO ABUKCHIS:
2
-Sx':r} = 'lf,;: *f_ax * ?
N
DopMyNBl I TPOSKIMH TEPEMEIICHHsI, TPOCKIIMH CKOPOCTH W TIPOCKIMH YCKOPEHHS IIpH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBM)KCHUU:
2
1.4 .sx(a‘)=vox-a‘+ax-3~
U.\'('f) =Up, +d, -1,
a. (f)=caost,
UJ?{L - l""1.'1" =2H_T.S'_T
I'padmkn 3aBUCEMOCTH OT BpEMEHH [UIS TPOEKIMH YCKOPEHHsS, MPOEKIMH CKOPOCTH, MPOCKIUH
MepeMeEIICHHS], KOOPIMHATHI IPH PaBHOYCKOPSHHOM MPSMOJIMHCHHOM JIBHKCHIH




1.5

CBobGoxnoe manenne. GopMyITbl, OMUCHIBAIOIINE CBOOOTHOE IMa/ieHHe Tella MO0 BEPTUKAIHN (JBIKEHHE
TeJa BHHU3 WM BBEPX OTHOCHTEIHHO TMOBEPXHOCTH 3emin). I'paduku 3aBHCHMOCTH OT BPEeMEHU st
MPOSKIIMU YCKOPEHUS, IIPOSKIIMK CKOPOCTU U KOOPIUHATHI PY CBOOOIHOM ITaJICHUH TeJja 10 BEPTHKAIH

1.6

CKOpOCTh paBHOMEPHOTO JIBIDKCHHUS TeJla TI0 OKPYKHOCTH. HampasieHmne cKopocTH.
dopmya U BEIYACICHUS CKOPOCTH Yepe3 paaiyC OKPYKHOCTH U MEPHOJ] 0OpalIeHus:

2MR
L=
T

LlenTpocTpemurensHoe yckopeHue. HampaBieHne HEeHTPOCTPEeMUTENbHOro yckopeHus. @opmyina [uis
BBIUMCIICHHUS YCKOPEHHUSL:

(DOpM}/J'Ia, CBA3bIBArONIasd repuoa U 4aCToTy O6paI]_I€HI/I$[Z

vt
T

1.7

Macca. ITnotHocTs BemecTBa. @opmMysaa JUisl BBIYUCIEHUS INIOTHOCTHU:
_m
V

1.8

Cuna — BCKTOpHAasA (I)I/ISI/IIICCKaH BesrmunHa. CI0KEHHE CHIT

1.9

SBnenue unepuuu. Ilepselii 3akoH HeroToHa

1.10

Bropoii 3axon Hetorona:
F=m-4a

ConanpaBieHHOCTb BEKTOPA YCKOPEHMSI TeJa U BEKTOpa CUJIbl, IEHCTBYIONIEH Ha TeJI0

Bzaumoneiicteue ten. Tpetuit 3akoH HproToHa:

Fyy=-F

1.12

TpCHI/IC TMOKOA U TPECHUC CKOJILKCHMUA. qDopMlea JJI BBIYUCIICHUA MOAYJISL CUJIbI TPCHUSA CKOJIbKCHUA!

FTp:p-N

1.13

Jedopmanus tena. Yopyrue u Heynpyrue aedopmanui. 3akoH ynpyroi negopmanun (3akoH I'yka):

F=k-Al

1.14

BcemupHoe tarotrenue. 3aKoH BCEMUPHOTO TATOTCHHUS:
F=G. }h‘l ih‘:
R s
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO MaICHUS.
dopmyra Ui BRIYUCICHHUS CHITBI TSDKECTH BONM3H oBepXHOCTH 3emun: F = mg.
Jsmxenne maneT Bokpyr Comana. [lepBast kocMudeckas CKOpocTh. HeBeCOMOCTh 1 Ieperpy3Ku

1.15

Wmnynbce Tena — BekTopHas Gu3nveckast BeIMIrHA.
=m0

Nmnynbe cucteMsl Ten. M3MeHnenue umiysbsca. UMnynbe CHiibl

1.16

3aKkoH COXpaHCHHUA UMITYJIbCa JIA 3aMKHyT0ﬁ CUCTEMBI TCJI:
p=mmy Uy +m, U, =const

PeakTnBHOE IBMKEHHE

1.17

Mexanndeckas pabota. @opmyia Juis BEIYUCICHUS Pa0OThI CHJIBL:




A=Fscosc

MexaHnuueckass MOIIHOCTE:

N=4
I

Kunernueckas u NOTCHIIMAJIbHAA SHEPIUs. (I)opMyna JJIsL BBIYHMCIICHU A KHHETUYCCKOM OHEpPTHUuU:

2
JoRL
L =—
2
1.18 | Teopema o kuneTnueckoit snepruu. Gopmyiia s BHYUCIEHHUS TTOTEHIIUAIBHON SHEPIUM TeNa,
MOTHATOTO
HaJ 3eMIEH:
E,=m gh
MexaHndeckasi SHEprHs:
E=E;+E »
1.19 . .
3aKOH COXPAaHEHUsI MEXaHN4eCcKOH aHeprun. PopMmysa Uil 3aKOHA COXPAHEHUS MEXaHMUECKOM
SHEPruM B OTCYTCTBHE CUJ TpeHus: E = const.
[IpeBpalienre MeXaHU4eCKON S3HEPTUH NPU HATMYMHU CHJIBI TPEHUS.
IIpocTbie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Peraar. Moment cunst: M - FL
VYcnoBue paBHOBECHS phlyara:
M, +M, +..=0
1.20
[ToaBmxHBIN 1 HeTOABMKHBIN O710KH. KIT/] TpoCcThIX MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBieHue TBEPIOTO TENA.
@opmyra U BBIYUCICHNS JaBIEeHUS TBEPIOTO Temna:
p= F
5
1.21 | HaBnenue raza. ATMocdepHOe JaBICHHUE.
I'mppocTaTnueckoe JaBlIeHUE BHYTPH KHUIKOCTH.
dopmya Ui BEBIYACICHUS JABIECHUS BHYTPH XKHUAKOCTH:
P=pgh+ D,
1.22 | 3akod Ilackans. 'mapaBnuyeckuil mpecc
3akon Apxumena. dopmyna g ompenesieHUs BBITAJIKUBAIONICH CHIIBI, JEHCTBYIONIEH Ha TeJo,
MOTPYXEHHOE B JKUIKOCTD WM Ta3:
1.23 —
F Apm. T ng
¥Ycnosue miiaBanus tena. IlnaBanne cyJ0B U BO3AyXOIUIABaHUE
Mexannueckue KoneOaHus. AMIUIMTYJa, MEPUON W dYacToTa KojebOaHmil. Dopmyna, cBA3bIBaroIIas
Y4acTOTY M MEepPHO] KoJeOaHui:
1.24 1
vV=_
T
1.25 | MaTtemMaTHUYCCKHUIl M IPYKUHHBIA MasgTHUKU. [IpeBpallicHre SHEPrUH MPU KOJIe0ATEIHbHOM JIBUKCHHUH




1.26

3aryxaromue Konebanus. BeiHyXeHHbIE KoNebanus. Pe3onanc

1.27

Mexanundeckue BoHbL. IIpo10yIbHEIE U ITONEPEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh PACIIPOCTPAHEHHUS
BOJIHBI:

h=v-T

1.28

3Byk. ['poMKoCTh 1 BBICOTa 3ByKa. OTpaskeHHe 3BYKOBOW BOJIHBI Ha TPaHUIIEC ABYX cpel. MHppa3Byk u
YIBTPa3ByK

1.29

Ipaxmuueckue pabomul

H3Mepenue cpeiHe MIOTHOCTH BEHIECTBA; apXUMEIOBON CHIIBL, )KECTKOCTH MPYKUHBL; KO3 duiineHTa
TPEHUS CKOJIBKEHHUS, paOOTHI CHUIIBI TPEHHUSI, CHUIIBI YIIPYTOCTH; CPEHEH CKOPOCTH JBIIKEHUS OpycKa 1o
HAaKJIOHHOHM IIJIOCKOCTH, YCKOpEHHsS Opycka NpH JIBHKCHHM 1O HAKJIOHHOW IIJIOCKOCTH, YacTOThI U
neprona KojeOaHWH MaTeMaTHYECKOTO MasTHHKA; YacTOTHl M IepHojAa KoJleOaHWil MpYyKUHHOTO
MasITHHKA; MOMEHTA CHJIbI, ICHCTBYIOMIETO HA PhIYar; paboThl CHIIBI YIIPYTOCTH IPH MOIBEME TPy3a C
ITOMOIIbIO HEMOABMKHOT'O 0JI0Ka; PabOThI CHIIBI YIIPYTOCTH IPH IOABbEME IPy3a C MOMOIILBIO IIOIBHKHOIO
Os10Ka.

HccnenoBanre 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tella U OT MIOTHOCTH
KHIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUIIBI OT MACChl TENa; CHUIIbI TPSHUS CKOJBKEHHS OT CHJIIBI
HOPMaJIbHOTO JABJICHUS U OT POAa TOBEPXHOCTH; CHIIbI YIPYTOCTH, BO3HHUKAIOIICH B IPYXKUHE, OT
crerneHn AedopManMy MPYKHUHBI, YCKOpEHHs OpycKa OT yIila HakJIOHA HalpaBisioUled; mepuona
(gacToThl) KoJeOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; [IEpUoJia KoJIeOaHUI IPY>KUHHOTO MasiTHUKA
OT MACCBhI rpy3a 158 )KéCTKOCTI/I HPY)KI/IHLI; HUCCJICAOBAHNUEC HE3AaBUCUMOCTHU nepﬂona KOJ'ICGaHI/Iﬁ HUTAHOI'O
MasITHHKA OT Macchl rpy3a. [IpoBepka ycioBusl paBHOBECHS! pblyara

1.30

Qusuueckue s61eHUs 6 Npupode. TPUMEPHI JBIKEHHS C PA3THYHBIMU CKOPOCTAMH B )KUBOH M HEXXUBOU
MpUpose, NEHCTBUE CUJIBI TPEHUs B NPUPOJE U TEXHUKE, MPUIMBBI M OTJIMBBI, JBUKECHHE IUIaHET
CosHeYHON CHCTEMBI, PeaKTHBHOE JIBUKEHHE KMBBIX OPraHM3MOB, PbIYard B TEJE YelOBEeKa, BIUSHUE
aTMOC(EepHOTO JaBJICHUsT Ha >KUBOW OpPraHU3M, IUIABaHHE PbIO, BOCIPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMIIETPSICEHUE, CEICMUYECKUE BOIHBI, IIYHAMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CIAJOMETP, NATYUKH TOJIOKEHUS, PACCTOSHHS U YCKOPSHUS, TMHAMOMETD,
MOAIIUITHUKY, PAKEThl, PbIYar, MOJBMXKHBIA U HETIOJABWXHBINA OJIOKH, HAKIOHHAS TUIOCKOCTh, IIPOCTHIC
MEXaHU3Mbl B OBITY, COOOIIAIOIIUECS COCY/ABI, YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUH Tpecc,
MaHOMeTp, 6apoMeTp, BEICOTOMED, TIOPIIHEBOH HACOC, ApEOMETP, IXOJIOT, UCIOIB30BAHUE YIIBTPa3ByKa
B OBITY ¥ TEXHHKE

TEIIJIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KHHETHYECKOW TEOPUH CTPOEHUs BeriecTBa. Monenn TBEPAOTO,
KHJIKOTO ¥ Ta3000pa3HOTO cOCTOSHMH BemecTBa. Kprucrammmuaeckue u amopdHbIe Tena

2.2

JBmwxenne dacturl BemecTBa. CBSA3b CKOPOCTH JBHXKCHUS YaCTHI[ C TeMmIepaTrypoil. bpoyHoBckoe
nBrxeHne, uddysus

2.3

CMmauuBaHuC U KalTUJUIAPHBIC SABJICHUA

24

TemnoBoe paclIMpPEeHUE U CIKATHE

2.5

TennoBoe paBHOBECHE

2.6

BuyTtpennss sueprus. Pabota u Temionepeaada Kak criocoObl N3MEHEHHS BHYTPEHHEH SHEPIUH

2.7

Bupl Temionepeiayun: TEIIIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUEHUE

2.8

HarpeBaHI/Ie " OXJIAXACHUEC TCII. KonmyecTBO TEIIIOTHI. y,Z[eJ'IBHaS[ TEIIOEMKOCTb:

O=cm(t,—1)

2.9

3aKOH COXpaHEHWS JHEPTUH B TEIJIOBBIX IpoIeccax. Y paBHEHHE TETIOBOTO OaaHca:

O +0, +..=0

2.10

HCHapeHI/IC U KOHACHCaluA. N3menenue BHyTpeHHCﬁ OHCPruun B MpoHeCCe UCIIAapCHUA U KOHACHCAIIUU.
Kunenue sxuakoctu. Y iesibHas TemioTa napoodpaszosanusi: L = O/m

2.11

BraaxxaocTh BO3ayXa




[InaBnenune n KpHUCTaJUIN3al . H3menenne BHy’[‘peHHeﬁ SHEPIur NpU IUIABJICHUN W KPUCTAJUIU3ALHUU.
y,Z[CJ'ILHaH TCIIJIOTA IIJIaBJICHU A

2.12 Q
==
m
13 BHyTpeHHss 3HEprusl CropaHus TOIUIMBA. Y AebHAS TEIJI0Ta CrOpaHus TOIUUBA: ¢ = O/m
2.14 | Ilpunmuns! pabots! TeroBslX asurarened. KI1J1 TennoBoro qsuraress
Ipaxmuueckue pabomol
N3Mepenne ynenapHON TEIUNIOEMKOCTH METANTIMYECKOTO LMJIMH/IPA; KOJIWYECTBA TEIUIOTHI, TTOIYYEHHOTO
BOJIOW KOMHATHOW TeMIepaTrypbl (PUKCHPOBaHHOW MAacChl, B KOTOPYIO ONYIIEH HArpeThlid HWJINHJD;
2.15 | konM4YecTBa TEIUIOTHI, OTAAHHOTO HAarpeThIM IMUIMHAPOM, IOCTE ONMYCKaHWsS €ro B BOXY KOMHATHOM
TEMIIEpPAaTypbl; OTHOCHUTENBHOW BIAKHOCTH BO3/AyXa; YJENbHOH TEIUIOTHl IUIABIICHHUS JIbJA.
HccnenoBanne n3MeHeHUs1 TEMIIEPaTyphl BOIBI IIPU PA3IUYHBIX YCIOBUSIX; SBJICHUS TEIUIOOOMEHA IpU
CMENIMBaHUM XOJIOJIHON U ropsiueil BoJbl; MpoIlecca UCIIapeHUs
Qusuueckue s61eHUsE 8@ npupode: TIOBEPXHOCTHOE HATSDKCHHWE W KAMMUIAPHBIC SIBICHHUS B TPHUPOIE,
2.16 | xkpucTamisl B IpUpoe, u3mydenrue CoHia, 3aMep3anre BoJ0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI,
TyMaHa, HHesl, CHeTa
Texnuueckue ycmpoticmeéa. KalWUIAPBl, TPUMEPHl HCIOIb30BaHUSA KPUCTAJJIOB, KUJKOCTHBIH
2.17 | TepMoMeTp, AATUMK TEMIeEpaTyphl, TEPMOC, CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETpPHI, MCUXPOMETD,
napoBast TypOMHa, ABUraTeNIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnektpu3anus ten. /[Ba Bua 3JeKTPUUECKUX 3apSI0B
3.2 | BzaumopeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxXpaHEHHUS MIEKTPHUUECKOTO 3apsaaa
34 Onexrpuueckoe nosue. Hanpsyk€HHOCTh 3NEKTPHUIECKOro Mosisd. [IpuHINI Cynepno3uuy 3NeKTPHIECKUX
) noJiek (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocutemu snextpudeckux 3apspoB. J[eHCTBHE JIEKTPUYECKOTO IO HAa DIEKTPUYECKHE 3apsfbl.
IIpoBOAHHKY H JUINEKTPUKH
36 [TocTosHHBIN nekTpuyeckuil Tok. JleficTBus anexTpruyeckoro Toka. Cuna Toka. Hampsokenue.
I1=q/t, U=A/\
37 DNEKTPUUYECKOE CONPOTUBIIEHHE. Y AETBHOE DIEKTPUUECKOE CONTPOTUBIICHHUE:!
R =pl/S
33 3akon OMma ams ydacTka anekrpudeckoit nemu: [ = U/R
[TocrnenoBaTenbHOE coeTMHEHNE TPOBOHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 | IlapamnensHoe coeMHEHNE IPOBOIHUKOB PABHOIO COMPOTUBIICHHUS:
U=UsI=1,+I;R=2.
} } 2
CMenIaHHble cOeIMHEHNS TPOBOJHUKOB
310 PaboTta u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoynsa — Jlenna:
3.11 2
O=I"-R-t
3.12 | OnbiT Opcrena. MarHuTHOE 10JI€ MPsIMOTO MIPOBOIHUKA C TOKOM. JIMHMKM MarHUTHON MHAYKIIUU




3.13

MarsuTtHoe 10Jie ITOCTOSHHOTO MarHuTa. B3aPIMO,Z[CI>iCTBPI6 IIOCTOSAHHBIX MAaroHuTOB

3.14 | [leiicTBHEe MarHUTHOTO I0JI Ha IPOBOJAHUK C TOKOM

3.15 | Onbrtel @apanes. SABleHUE 3IEKTPOMarHUTHOW HHAYKIuH. [TpaBuno Jlenua
Ipaxmuyeckue pabomul
H3mepeHne 351eKTpUYEeCKOro COINPOTHUBICHUS PE3UCTOPA; MOLIHOCTU 3JIEKTPHUUECKOTO TOKa; padOoThI
JIEKTPUYIECKOT'0 TOKA.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IIPOBOJHHMKE (PE3UCTOPBI, JAMIOYKa), OT

3.16 | HampspKEHHS HAa KOHLAX MPOBOAHUKA; 3aBUCUMOCTH CONPOTHUBICHUS OT JJIMHBI MPOBOJHMKA, MJIOMIAIN
€ro TMOINEPEYHOT0 CEYEHHUS U YAECTBbHOIO COTPOTUBIICHNUS.
IIpoBepka mpaBuia AN SIEKTPUUYECKOTO HANPSXKEHWsT MpPHU  IOCIEN0BAaTEIbHOM COEIUHEHUU
MIPOBOJHUKOB; MPaBUJIA ISl CHIIBI 3JIEKTPUYECKOT0 TOKA P MapajuIeIbHOM COSMHEHUH MTPOBOTHUKOB
(pe3ucTopsl U TaMIIOYKa)
Qusuueckue saeienus @ npupode: SIEKTPUUYECKUE SBICHUS B aTMocdepe, HIEKTPUUYECTBO >KUBBIX

3.17 | opranu3mMoB, MarHUTHOE T0JIe 3eMIIH, Ipeid MOIIOCOB, POJIb MATHUTHOTO MOJIS ISl )KU3HU Ha 3emie,
MOJIIPHOE CHUSIHHE
Texnuueckue ycmpoucmea: 3JEKTPOCKOI, aMIepMETp, BOJBTMETpP, PEOCTAT, CUETUUK IEKTPUIECKOU

318 | PHEPTHH,  OIEKTPOOCBETHTENbHbIE npuboOpbl, HarpeBaTelbHBIE  3IEKTPONPHOOpPHEl  (IpUMEpHI),
JNEKTPUYECKUE NPEAOXPAHUTENH, JIEKTPOMATHUT, 3JEKTPOJBUTATENh MOCTOSHHOIO TOKa, T€HEPaTOp
MOCTOSTHHOTO TOKa

3.19 | DnexkrpomMarHuTHEIE BOJHEIL. 11IKanma 37eKTpOMarHUTHBIX BOJTH

3.20 | JlyuyeBas Mojaenb cBeTa. IIpsiMonuHeliHOe paclipocTpaHEHHE CBETA

3.21 | 3akoH oTpaxkeHus cBera. [1ockoe 3epkalo

3.22 | llpenomiieHue cBeTa. 3aKOH MPEJIOMIICHHUS CBETA

3.23 | ducnepcus cBeTa

3.24 | Jlunza. Xox ayueii B muH3e. PoKycHOE paccrostHue iuH3bl. OnTudeckas cuia aun3sl: D = 1/F

3.25 | I'ma3 kak ontuueckas cucreMa. Onrudyeckrne mpuOOpsI
Ipaxmuyeckue pabomul
#i#Par###lI3amepeHre oNTUYECKOW CHIIBI coOUparoliel JMH3bI, (OKYCHOTO PAacCTOSHHS COOMparomiei
JUH3B! (10 CBOWCTBY PaBEHCTBA Pa3MEpPOB IpeAMEeTa M M300pa’KeHMs], KOTJa MPEAMET PACIONOXKEH B

3.26 | mBoitHOM (oKyce), ToKa3aTels MPeIOMICHHUS CTEKIIA.
#i#Par###lccnenoBanue cBoWcTBa HM300pa)KeHHUs, MOJNYYCHHOTO C IOMOLIBIO COOMpAaroLIel JIMH3BI;
H3MEeHEHUs (POKYCHOTO pacCTOSHUS IBYX CI0KEHHBIX JINH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHUS CBETOBOTO
JIy4a OT YIJIa Ia/IcHUs] Ha TPAaHUIIE «BO3AYX — CTEKIIO»

397 Qusuueckue saenenus 6 npupode: 3arMmenus ConHua u JIyHbI, IBeTa Tell, ONTUYECKUE SIBJICHHUA B
atMocdepe (11BeT HeOa, pedpakuus, paayra, MUPaK)

3.28 | Texnuueckue ycmpoiicmea. O4KH, IEPUCKOII, (poToamnmnapar, ONTHUESCKUE CBETOBOIbI

4 KBAHTOBBIE ABJIEHUA

4.1 | PaguoaktuBHOCTh. Alnib(ha-, OcTa-, raMMa-u3nydeHus. Peakiuu ajibha-u 6era-pacnajia

4.2 | Onwitel Pesepdopaa no paccesHuro anbda-yactuu. [InmanetapHas Mogens atoma

4.3 | CoctaB aToMHOTO siipa. M3oToms!

4.4 | Ilepuox mosypacnazia aTOMHBIX siiep

4.5 | SlmepHble peakIu. 3aKOHBI COXPAaHEHHUS 3apsI0BOTO H MACCOBOTO YHCEI
Qusuueckue sA6leHus 6 npupode: €CTECTBEHHBI paJUOAaKTHUBHBIN (OH, KOCMHUYECKHE Iy4H,

4.6 | paIuOaKTHBHOE U3y4YEHHE MIPUPOTHBIX MUHEPAJIOB, IeHICTBUE PaJO0aKTUBHBIX U3TyUYE€HUI HAa OpTraHU3M
YeJ0BeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIMBHIYaJbHBIH J03MMETp, KaMmepa Buibcona, smepHas

SHEpreTrukKa




YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®duzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepwimkun .M., MIBanoB
A.N., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienner

®dusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepeimkun M. M., I'yTHUK
E. M., lranoB A. W., IletpoBa M. A., AxuunonepHoe o61miecTtBo «/31aTenbeTBO
«IIpocsewenue»

®duzuka, 8 wmacc/ Ileppimkun WM.M., HBanoB A.M., AxuuoHepHOe OOIIECTBO
«M3narenbctBo «IIpocBenienne»

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YUUTEJIA

7 KIIACC

Pabouast mporpamma. @usuka. 7 — 9 kinaccol: yueOHO-METOUYECKOT0 TOCOOUs /COCT.
Tuxonora E.H. — 2-e u3zn., crepeorun. —-M.: [Ipoda,2013. — 398,(2)

[Tporpammbl ocHOBHOTO 00111eT0 00pazoBaHus. Pusnka. 7 — 9 kmaccsl (aBTopsl: A.B.
[Mepwimkun, H.B. ®unonosuy, E.M. I'yTHUK).

Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014,
B COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

Jlykammk B.1. CoopuuK BOmpocoB u 3an1ay no ¢usuke. 7-9 k. — M.: TIpocBemienue,
2010.-192c.

Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIC U KOHTPOJIbHBIE PA0OTHI.
—5-e m3panune,- M.MJIEKCA, 2013.

AcraxoBa T.B. ®usuka. 7 xmacc. Jlaboparopasie padboTel. KOHTpoNbHBIC 3aMaHUs. —
Caparos: Jluieit, 2014.

«KoHTponbHO-n3MepuTenbHbie MaTepuansl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.: BAKO, 2013.

Mapon A.E. ®uszuka. 7 knacc: ydyeoHo-meToaudeckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

8 KUIACC

PaGouast nporpamma. ®@uszuka. 7 — 9kiaccel: yueOHO-METOUYECKOr0 MOCOOMS /COCT.
TuxonoBaE.H. — 2-e u3zz., crepeorun. -M.: [Ipoda,2013. — 398

[TporpamMmMbl OCHOBHOTO 001Iero oopasoBanus. duszmuka. 7 — 9 xiaccel (aBTopsl: A.B.
[Mepwimkun, H.B. ®unonosuy, E.M. I'yTHUK).

Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014,
B COOTBETCTBUU C BHIOPAaHHBIM YYEOHUKOM:

[leppimkua  A.B. ®wuzuka. 7 Kimacc. YueOHUK s 0011e00pa3oBaTeIbHBIX
yupexaeruit. M.: [lpoda. 2011

Jlykammk B.1. CoopHuK BOIIpocoB u 3anay no ¢usuke. 7-9 k. — M.: TIpocBemienue,
2010. -192c.



Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI.
—5-e uznanue, - M.MJIEKCA, 2013.

AcrtaxoBa T.B. ®usuka. 7 knacc. Jlaboparopubsie padoTbl. KoHTposIbHBIE 3aaHUs. —
Caparos: Jlunei, 2014.

«KoHTposbHO-n3MepuTenbHble Matepuaisl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-
u3., nepepad. — M.: BAKO, 2013.

Mapon A.E. ®usuka. 7 knacc: yueOHO-MeTonuueckoe mocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

A.B. Ileppimkun @usnka-8ki1 2017 M. JIpoda

H.B. ®unonosuy Meroandeckoe mocodue 2015 M. JIpoda

A.E.Mapon, E.A. Mapon CamocTosiTeNIbHbIE U KOHTPOJIbHBIE pa0oThI-8 Kiacc 2017 M.
Apoda

B.B. lllaxmarosa , O.P. llledep uarnoctuueckue padotsl -8 kiacc 2016 M. JIpoda
A.E. Mapon, E.A. Mapon, C.B. [lo3oiickuii Coopuuk Bomnpocos u 3amau 2015 M.

Apoda

9 KVIIACC

PaGouast nporpamma. ®@uszuka. 7 — 9kiaccel: yueOHO-METOUYECKOTr0 MOCOOMS /COCT.
TuxonoBaE.H. — 2-e u3zn., crepeotun. —-M.: [poda,2013. - 398,(2)

[IporpamMbl ocHOBHOTO 001IeT0 OOpasoBaHusa. Pusuka. 7 — 9 Kimacchl (aBTOPHI:
A.B.Ileppimikun, H.B. ®unonosuu, E.M. I'yTHUK).

Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014,
B COOTBETCTBUU C BHIOpAaHHBIM YUEOHUKOM:

[epoimkua A.B. ®usuka. 7 kinacc. Y4eOHHK 17151 00111€00pa30BaTeIbHBIX YUPEIKISHUN
. M.: lpoda. 2011

Jlykammk B.1. CoopuEK BOTIpocoB 1 3a1ay no ¢usuke. 7-9 k. — M.: TIpocBemenue,
2010.-192c.

Kupuk JI.A. ®uzrika — 7. Pa3HOYpOBHEBBIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE PAOOTHI.
—5-e m3panune,- M.MJIEKCA, 2013.

AcrtaxoBa T.B. ®usuka. 7 knacc. Jlaboparopubie paboTbl. KoHTposibHBIE 3a4aHUs. —
Caparos: Jlunei, 2014.

«KoHTponbHO-13MepuTenbHble MaTepuanisl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

Mapon A.E. ®uszuka. 7 knacc: ydyeoHo-meToaudeckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

KoHTposnbsHbIe U camMocTosITeIbHBIE Pa0OThl Mo (pusuke. 9 kiacc: Kk yueoOHuky A.B.
[leprrmkuna, E.M. I'ytauk «®usuka 9 kiace» / O.U. I'pomueBa. — M.: U3narenbcTBo
«IK3ameny, 2014.

Tectol mo ¢usuke. 9 kiacc: k yueOHuky A.B. [lepeimikuna, E.M. I'ytHuk «®usnka 9
kiace» / O.U. I'pomiesa. — M.: MznarenbcTBo «OK3ameny, 2010.



dusuka. 9 kimacc. Temaruueckue TeCTOBBIE 3aaHus A1 oAroToBKU K ['MIA. / aBT.-
coct.: M.B. boiinenko, O.H. Mupouikuna. — Spocnasib: OOO «Akagemus pa3BUTHS»,
2014.

KontposnbsHbie U camocToATENIbHBIE paboTH MO (u3uke. 9 kinacc: Kk yueOHUKy A.B.
[Teperimkuna, E.M. I'yTHuk «®usuka 9 knace» / O.U. I'pomuesa. — M.: M3narenbcTBo
«DK3aMeny, 2014.

Tectol o pusuke. 9 kinacc: k yueonuky A.B. [lepeimkuna, E.M. I'ytHuk «®usuka 9
kiace» / O.U. I'pomueBa. — M.: MznarenbcTBo «K3aMeny, 2010.

®dusuka. 9 kimace. TeMaTuueckrue TeCTOBBIC 3aMaHus s MOAT0TOBKU K I MIA. / aBT.-
coct.: M.B. boitnenko, O.H. Mupomkuna. — Spocnabib: OO0 «Akanemus
pazButus», 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

7 KJIACC

bubmuoreka — Bc€ mo  mpenmery  «®Pusukan. —  Pexum  jmocryma:
http://www.proshkolu.ru

BuneoonsiTsl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru3.

Enunas xosreknuss nudpoBBIX 00pa3oBaTelbHBIX PecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

HNHTepecHble MaTepUabl K ypoKaM (PU3UKHU 110 TeMaM; TECTHI [0 TeMaM; HarJIsTHbIC
nocoOus kK ypokam. — Pexxum pocrymna: http://class-fizika.narod.ru

[{udpossie 06pazoBarenbHbIE pecypchl. — Pesxkxum goctyna: http://www.openclass.ru
DneKkTpoHHbIe yueOHUKH 1o (usuke. — Pexxum noctyna: http:// www.fizika.ru

8 KUIACC

bubmuoreka — Bc€ mo mpenmery  «®usukan. —  Pexum  jgocryma:
http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

Enunas koJutekius mu@poOBbIX 00pa30BaTENbHBIX PECypcoB. — Pexxum moctyma:
http://school- collection.edu.ru

WHaTepecHbie MaTepHUaibl K ypokaMm (GU3UKH TI0 TeMaM; TECTHI TI0 TeMaM; HarjIsHbIe
nocoOus kK ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

[Mudpossie 06pazoBaTenbHbIE pecypchl. — Pexxum gocryna: http://www.openclass.ru
OnexTpoHHbIe yueOHUKH 110 ¢usnke. — Pexxum gocryna: http://www.fizika.ru

9 KUIIACC

BuneoonbiTs! Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

Enunas xomnexkuusi mudpoBbix 00pa3oBaTelbHBIX pecypcoB. — Pexxum npocryma:
http://school- collection.edu.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru3/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/

HuTepecHbic MaTepuaibl K ypokaM (U3UKH 1O TEMaM; TECThI 110 TeMaM; HarJIsTHbIC
nocoOus K ypokaM. — Pexxum gocryna: http://class-fizika.narod.ru

[Hudpossie 06pazoBarenbHbIE pecypchl. — Pexxum noctyna: http:// www.openclass.ru
DneKkTpoHHbIe yueOHUKH 1o (usuke. — Pexxum nocryna: http://www.fizika.ru
JucrannuonHas mrkona Ne368 http://moodle.dist-368.ru/

OTKpBITHIT KJIacc. CereBoe oOpazoBarenbHOE COOOIIIECTRO.
http://www.openclass.ru/node/109715

Enunas KOJUIEKIIUS U (HPOBBIX o0pa3oBaTeIbHBIX pECYpCOB.
http://schoolcollection.edu.ru/catalog/

denepanbHbII LIEHTDP MH(POPMALIMOHHO-00pa30BaTENbHBIX pecypcos.
http://www.fcior.edu.ru/

HNutepuet ypok. http://interneturok.ru/ru/school/physics/

["azera «1 cenTsa0Ops» maTepuaisl 1o ¢usuke. http://archive.1september.ru/fiz
Anunmanuu pusznueckux o0bekToB. http://physics.nad.ru/

Kusas gusuka: oOyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
®dwusuka.ru. http://www.fizika.ru/

dwu3rka: KOJJIEKIHs OnbITOB. http://experiment.edu.ru

Juctanmmonnas mkosa Ne368 http://moodle.dist-368.ru/

OTKpBITHIN KJ1acc. CereBoe oOpa3oBaresbHOe COOOUIECTBO.
http://www.openclass.ru/node/109715

Enunas KOJUTCKITHS I (HPOBBIX 00pa3oBaTEeNbHBIX pPECYpCOB.
http://schoolcollection.edu.ru/catalog/

DenepalbHbIN LIEHTP UH(}OPMALIMOHHO-00pa30BaTEIbHBIX peCypcoB.
http://www.fcior.edu.ru/


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
http://experiment.edu.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
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