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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uMKe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBjl€Ha Ha
OCHOBE TOJIO)KEHHM M TpeOOoBaHUI K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE
OCHOBHOW 0Opa3oBaTenbHOM mporpammsl, npeactaBieHHbx B PI'OC OO0, a takxke ¢
yaéToM deneparbHoi padodeil mporpaMMbl BocnuTanus u KoHIenmuu mpernogaBaHus
y4ueOHOT0 ipenMeTa «Du3nkay.

ConepxaHue  mporpaMMmbl 1O (u3uMke — HampaBieHO  Ha  (OPMHUpPOBAaHUE
€CTEeCTBEHHOHAYYHOU IPaMOTHOCTH OOYYAOIIMXCS UM OpraHU3allvi0 U3yueHUsl GU3UKU Ha
NesATeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3uke yUuThIBarOTCS BO3MOXKHOCTU Y4EOHOTO
npeamera B peanuzanuu TpedboBanuiik GI'OC OOO K miIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3yJibTaTaM OOydYeHMs, a TakKe MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusI.
[Iporpamma no (u3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro Marepuana mo rojam
oOydeHus (o Kiaccam), OpejjaraeT NPUMEPHYIO MOCIEIOBATEIbHOCTh U3YYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTUSI TMPEIMETHOTO COJEpPKAaHHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEH 00YyUaOIIHUXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ UEIbI0 OKa3aHUS METOAMYECKON TOMOIIU YUUTEIIO
B CO3JIaHUM paboyelt mporpaMmbl 10 y4eOHOMY MPEAMETY.

duznka SBISETCS CUCTEMOOOPA3YIONUM TSI €CTECTBEHHOHAYYHBIX YUCOHBIX TIPEIMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUM, HU3y4aeMBIX
XUMUeH, Ouonoruen, acTpoHoMuerd u Qusnyeckod reorpadueii, BHOCHUT BKIAJI B
€CTECTBEHHOHAYUYHYI0O KAapTUHY MHpa, TNperocTaBiseT Haubonee sCHble 00pasiibl
MPUMEHEHHUS HAy4YHOTO METOJa TO3HAaHUS, TO €CTh CIOco0a MOJYyYeHHUs] JTOCTOBEPHBIX
3HAaHHUI O MUpE.

Opnna w3 THaBHBIX 33134 (U3HUECKOT0 00pa3oBaHUsS B CTPYKType OOIIero oOpa3oBaHUs
COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOW TpaMOTHOCTHM U HMHTEpeca K HayKe Yy
00yJarommxcs.

N3yuenune ¢usukun Ha 0a30BOM YpPOBHE TMpEANoOjaraeT OBJAJCHUE CIEeAYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCTb:

e  HAYYHO OOBSICHSTH SIBICHUS;

e  OLCHUBATH U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIeI0BAHNUS;

e  UHTEPIPETUPOBATh JIAHHBIE M UCIOJIb30BaTh HAYYHbIE JOKa3aTEIbCTBA JJIS
MOJTyY€HUSI BHIBOJIOB.

Lenu wm3yuyeHus (QU3MKKM Ha YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHUs OIpPEACIICHbI B
Konnenmmu mnpenonaBanus ydeOHoro mpeamera «®Duszmka» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit denepaiuu, peanu3yomux OCHOBHbIE 00111€00pa3oBaTeIbHbIC
nporpaMmbl, yTBepkAEHHON pemenueM Komuterun MMUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu (mpotokosn ot 3 aexadps 2019 r. No [1K48H).

eau nzyyenuss Gu3nKu:



e  MpuOOpeTeHHWE HHTEepeca M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3yYECHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE TMpPEACTABICHUHA O HAYYHOM METOAE IMO3HaHUS U (OPMHPOBAHUE
UCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e  (QopMupoBaHHME HAy4YHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HU3YYEHUS OCHOB
CTpOEHHUs MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e  (opMupoBaHUE MPEACTABICHUN O POJIU (PUUKH I PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH;

e  pa3BUTHE MPEJCTAaBIECHUNA O BO3MOXHBIX cdepax Oyayumed MnpoPecCuoOHATbHON
JeSITEeIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATrOTOBKA K JaibHEHIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHue 3TUX LeJed mnporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIEUUBACTCS PEIICHUEM CIICTYIONMINX 3a1a4:

e  npuoOpeTeHHEe 3HAHUW O JUCKPETHOM CTPOCHUU BEUIECTBA, O MEXAHHYECKUX,
TETJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e  MpUOOpEeTeHHWE YMEHUH ONUChIBaTh M OOBSICHATH (PU3NYECKHE SBJICHUS C
UCII0JIb30BaHUEM MOTYUYECHHBIX 3HAHUM;

e  OCBOGHUE METOJIOB PELICHUS NPOCTEHIIMX PACUETHBIX 3aJa4 C HMCIOJb30BAaHUEM
bu3uYecKuX MoJjieel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e  pa3BUTHE YMEHUW HaOIIOAaTh TMPUPOAHBIC SIBJIECHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAJbHBIE KCCIENOBAHUS C HCIOIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

e  OCBOEHHE NMPUEMOB pabOTHl ¢ HMHPOpMALMEN (U3UYECKOrO COAEpM AHUs, BKIHOUAs
UHGOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKU, aHATN3 U KPUTHUECKOE OTICHUBAHUE
uHbopMaIny;

e  3HAaKOMCTBO coO cdepamMu MnpodecCUuOHANBHOW NEATEeIbHOCTH, CBS3aHHBIMH C
(bU3UKON, U COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSIX (DU3UUECKOM
HAYKH.

Ha m3ydenne ¢us3uku (0a30BBIM YpOBEHb) Ha yPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
otBoaMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacos (2
gyaca B Hememwo), B 9 kmacce — 102 wgaca (3 waca B  HEJIENIO).

[Ipennaraemsiii B mporpamme mo Gu3HNKe rnepedyeHsb JJabopaTopHbIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKkTep, YUYUTEIb JeTacT BRIOOP MPOBENCHUS JIa0OpaTOPHBIX padboT
U OINBITOB C YYETOM HHJMBHIYAIbHBIX OCOOCHHOCTEM OO0ydaromuxcs, CIUCKa
OKCIIEPUMEHTAIBHBIX 3aJlaHul, MpeIaraéMblX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
AK3aMeHa 1o (pU3uKe.



COJEPXAHME OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usuka — Hayka o 1npupoae. SBineHus npuponbl. DUNYECKUE SIBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Oduznueckre BenuduHbl. M3Mepenue ¢usnueckux BenuuuH. dusmyeckue npuOOpBI.
[TorpemHoCcTh M3MEpEHU. MeEXAyHApOAHAS CUCTEMA EAUHULL.

Kax ¢usuka u qpyrue ecTeCTBEHHbIE HAyKU H3y4aroT npupoay. EcrecTBeHHOHAYYHBIN
METOJI TIO3HAHUA: HaOIIOJEHUE, IMOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIJIBUKCHUE
TUIOTE3, SKCIEPUMEHT IO MPOBEPKE T'MIOTE3, 00bsICHEHUE HAOII0IaeMOro SIBICHUS.
Onucanue (GpU3NYECKUX SIBICHUI C TOMOIIBIO MOJAECIIEH.

JHemoncmpayuu.

1.  MexaHu4eckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2.  dusuyeckue mTPUOOPHI U TpoIEAypa NPSIMBIX H3MEPEHUU aHaJOTOBBIM U
I (PPOBBIM MPUOOPOM.

Jlabopamophuie pabomul u onvimol.

1. OmpeneneHue LEHbI ASIECHUS KAl K3MEPUTEIBHOTO Nprudopa.

2 N3mepenue paccTosiHUMN.

3. HM3mepenue o0bEMa KUAKOCTH U TBEPJOTO Tea.

4.  OmnpeneneHue pa3sMepoB MAJIbIX TEJL.

5. HM3mepeHune temmeparypsl IpU MTOMOIIM KUJIKOCTHOTO TEPMOMETpPAa M JaTYUKA
TEeMIIEPaTypHl.

6. IIpoBeneHue uccieI0BaHMs MO MPOBEPKE TMIIOTE3bI: NATBHOCTD MOJETA IIapUKa,
NYIIEHHOT'0 TOPU30HTAIBHO, TEM 00JIbllEe, YeM OOJIbIlIe BHICOTA ITyCKa.

Paznen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHune BeliecTBa: aroMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbIThL, JAOKa3bIBAIOLINE
JMCKPETHOE CTPOCHHE BEIIECTBA.

JIBuxkenne yactull BeniectBa. CBs3b CKOPOCTH JBUKEHHSI YACTHUI[ C TEMIIEpaTypoOil.
bpoyHoBckoe  nBuxkenue, auddysus. B3amMoaelcTBHE — YacTHIl  BEIECTBA:
MPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B, XKUIAKOCTEW W TBEPIBIX
(KkpucTamumyeckux) Tei. B3anMocBsi3p MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX AaTOMHOMOJEKYJISIPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu.

1.  HaGmonenue 6pOyHOBCKOTO ABUKECHUSI.

2.  Ha6monenue nuddysun.



3. HaOmtoneHue siBIICHHH, OOBSCHSIONIMXCS TMPUTSHKEHUEM WIM OTTAIKMBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OrleHka AMaMeTpa aToMa METOJIOM PsiIoB (¢ Ucoib3oBaHueM doTorpaduit).

2. OnpITel MO HAOIOCHUIO TETUIOBOTO PACIIMPEHUSI Ta30B.

3. OnbITel IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.

Pa3nen 3. /IBuskeHue U B3auUMo/ielicTBHE TeJl.

MexaHnuueckoe ABWKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHxkeHHE. CKOPOCTh.
CpenHsisi CKOpOCTb IPU HEPAaBHOMEPHOM JABWKEHHH. Pacué€r myTh M BpeMeHU
JNBHKCHUSL.

SIBnenne mHepHuu. 3aKOH MHEpUHUH. B3anmoneicTBue Ten Kak NpUYrHA W3MEHEHUS
CKOpPOCTH JIBMKEHMS Tel. Macca Kak Mepa MHEPTHOCTH TeJa. [IIMoTHOCTH BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIEeCTBA.

Cuita kak XxapakTepucTuka B3auMopenctBus Ten. Cuila ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHHUS W CHJIA TSIKECTH.
Cwia Tsbkectm Ha Japyrux Iuiadetax. Bec Ttema. Heecomocts. CrnokeHue cuil,
HaIIPaBJICHHBIX MO OJHOW mpsmoil. PaBHonelcTBytomas cwi. Cuna TpeHus. TpeHue
CKOJIbYKEHHSI M TPEHHUE NOKOs. TpeHue B MpUpPOAE U TEXHUKE.

Jemoncmpayuu.

1.  HaOmronenue MexaHM4eCKOro JABM)KEHUS Tela.

2.  H3mepenune cKOpOCTH NPSAMOJIMHEUHOTO JBUKEHUS.

3.  HaOntoneHue siBJIE€HUS UHEPIIVH.

4.  HaOmroneHre U3MEHEHUS CKOPOCTH MPU B3aUMOICHCTBUU TElL.

5.  CpaBHeHHE MacC IO B3aUMOJECHCTBHIO TE.

6.  CioxeHune CHII, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpezneneHue CKOPOCTU PAaBHOMEPHOIO JIBMKEHUS (IapUKa B KUIKOCTH, MOJETU
ANEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEeW CKOPOCTHM CKOJbXEHUs Opycka WIM IIapukKa [0
HaKJIOHHOM IUIOCKOCTH.

3.  OmnpexneneHue MIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHHS (1edopManum) npy>KHHbBI
OT MPHWJIOKEHHOMN CHJIBI.

5. OnbITel, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHHS OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTEN U ra3oB.

HNanenne. CrnocoObl yMEHBIIEHUS ¥ yBEIWYEHHUS JaBiieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JIaBJICHHsI Traza OT oO0béMma, Temneparyphl. Ilepemaua paBieHuUs
TBEPABIMU TENAMH, XKUJIKOCTAMM U razamu. 3akoH Ilackams. IlHeBMaTmueckue



MallUHbl. 3aBUCUMOCTb JAaBJICHUS JKUJIKOCTU OT TayOuHsl. ['mapocraTmyeckuid
napanokc. CooOaromuecs cocyasl. ['uapaBinueckue MexaHu3Mbl.

Atmocdepa 3emin u armochepHoe nasineHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHON
obonouku 3emud. Omnbir Toppuuemu. H3mepenune atmochepHOro mgaBiICHUS.
3aBUCUMOCTBH aTMOC(EPHOTO JIaBJIEHUs OT BBICOTHI HaJ ypoBHEM Mops. IIpubops! ans
MU3MEpEeHHsI aTMOC(EPHOTO TaBICHUSI.

JlelicTBUE JKMAKOCTM M Tra3a Ha NOrpyKEHHOE B HUX TeJO. BpITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormniaBanue.
Jemoncmpayuu.

1. 3aBUCHUMOCTH JIaBJICHUS r'a3a OT TEMIIEPATYPHI.

2. Ilepenaua maBneHUs )KUJIKOCTBIO U Ta30M.

3. CooOmarommecs COCy/Ibl.

4.  I'mopaBnuueckudt mpecc.

5. IlposiBnenue neicTBUs aTMOC(HEPHOTO TABJICHHUS.

6.  3aBHCHMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOTrpYKEHHOM YacTH Tena U
IJIOTHOCTH JKHJIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOLIEU CUJIbI BECY BBITECHEHHOM XKUJIKOCTH.

8. YcnoBue IUIaBaHMS TeJ: IUIABAHWE WM IOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamophuie pabomul u onvimol.

1.  HccnegoBaHue 3aBUCHMMOCTH Beca Tella B BOJI€ OT 00bE€Ma MOrpyKEHHOW B
KUJKOCTb YaCTH TeJIA.

2. OmpeneneHue BBITAJKUBAOIICH CWIbI, AEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBHUCHMMOCTH BBITAJIKUBAIOLIEN CHJIBI, JEWCTBYIOLIEW Ha TEIO B
XKUJKOCTH, OT MacChl Tena.

4. OneITbl,  JEMOHCTPUPYIOILME  3aBHCHUMOCTb  BBITAIKMBAIOIICH  CHJIBIL,
JEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YaCTH Tela
Y OT IUNIOTHOCTHU KUJKOCTH.

5.  KoHcTpynpoBaHue apeomeTpa WIH KOHCTPYMPOBAHHUE JIOJKH M ONpPENEIICHHUE €€
IPYy30I0ABbEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckasi pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBmio paBHOBecus
priuara. IlpuMeHeHune mpaBuiia paBHOBECUs pblyara K OJIOKY. «30JI0TOE MPaBHUIIO»
mexanuku. KITJ[ mpocteix Mmexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanndeckass sHeprusi. KumHetndeckass M MOTEHIMaIbHAs dHeprus. lIpeBpaienue
OJIHOTO BHJA MEXaHHYECKON SHEpPruuM B JPYrod. 3aKOH COXPAHEHUS DHEPIUHU B
MEXaHHUKE.



Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenure pabOThl CWIBI TPEHUS] MPU PABHOMEPHOM JBHKEHUU Telia IO
TOPU3OHTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBHM paBHOBECHS pblyara.

3.  HM3mepenue KII/I HaKJIIOHHOM IIJIOCKOCTH.

4.  V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU YHEPTUU.

8 KUIACC

Pa3znes 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJEKYJSIPHO-KMHETUYECKOW TEOPUHM CTPOCHUSI BELIECTBA.
Macca u pa3Mepbl aTOMOB MU MOJEKyJd. OMBITHL, MNOATBEPKIAIOIIUE OCHOBHBIC
MOJI0KEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenn  TBEpPHOrO, KHAKOTO M ra3o00pa3HOr0  COCTOSHMM  BEILECTBA.
Kpucrammmueckne n amopdubie tena. OOBSICHEHHE CBOWCTB Ta30B, XKUAKOCTEH W
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH.
CmaunBaHMe U KallWUISPHBIE SIBJICHUS. TEMI0BOE paclIUpEHNUE U CHKATHE.
Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABHXKEHUS YACTHII.
Buytpennsist sneprus. CiocoObl M3MEHEHHs] BHYTPEHHEH SHEpPruu: Teruionepenaya u
coBepiieHue paboThl. Buasl Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIHS,
U3JIyYEHUE.

KonuuectBo TemnoThl. YienbHasi TEIIOEMKOCTh BEIIECTBA. TeII000MEH U TEIIOBOE
paBHOBecue. VYpaBHEHHE TemuioBoro OanaHca. [lnaBieHwe u  OTBepeBaHHE
KPUCTAJNTMYECKUX BEIIECTB. YelbHas TeruioTra ImuasieHus. [lapooOpasoBanue u
koHJeHcarus. HWcmapenme. Kumenue. VYaenpHas Temiora IMmapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO TaBJICHHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIJIMBA. Y IeTbHAs TEIUIOTAa CTOPAHUS.

[Mpunuuner pabotel TerioBbix asurareneit KIIJ| TemmoBoro nsurarens. TemmoBbie
JIBUTATENM U 3a11UTA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOIECCAX.
Jlemoncmpayuu.

1.  HaOmronenue OpOyHOBCKOTO ABUKEHUS.

2.  HaGmonenue nuddysuu.

3.  HalGmromeHwue sIBJICHUN CMaYMBaHUS M KAITMJISPHBIX SIBJICHU.

4.  HaOmoneHue TeIIOBOTO PACIIUPEHUS TEN.

5. V3meHeHuwe paBieHHMs Ta3a MpU HU3MEHEHUM OObEMa W HarpeBaHUU WU
OXJIAKJICHUH.

6.  [IpaBuiia u3mMepeHus TEMIIEPATYPBL.



Bunae! Tennmonepenayu.
8.  OxnaxaeHue npu COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiieHHN pabOThl BHEITHUMHU CUJIaAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
11. HaOmronenune kumeHus.
12. HaGmromenune mocTossHCTBA TEMIIEPaTyPhl IPH TUIABIICHUN.
13. Mojenu TeTOBbIX ABUTATEIICH.
Jlabopamopnsie pabomul u onvimol.
1. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MIPUTSKEHUSI.
2. OnbIThI HO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OnbITel MO HAOMIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX
Teq.
4.  Omnpenenenue AaBJICHUS BO3ayXa B OalNIOHE MIMPUIIA.
5. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JABJICHUS BO3/yXa OT €ro o0béMa u
HarpeBaHUs WM OXJIaXKICHUSI.
6. IIpoBepka rumnore3bl JTUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyPHhI.
7. HaOmionenue wW3MeHEHUsT BHYTPEHHEW OSHepruM Tejla B pe3yJibTare
TEeTIonepeaui U padoThl BHEITHUX CHJI.
8.  HccnenoBanue sBieHHs TEIUIOOOMEHa MpPHU CMEIIMBAHUU XOJOIHOM W ropsyei
BOJIbI.
9.  OmnpeneneHue KOJWYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW NpPH TEIUIOOOMEHE C
HarpeThiM METAJNIMYECKUM LIHJIUHIPOM.
10. OmnpexneneHue yaeIbHON TEINIOEMKOCTH BEIIECTBA.
11. HccnepoBaHue mpouecca UCIapeHusl.
12.  OnpezeneHre OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.
13.  OmnpezneneHue yaelbHOW TEIUIOTHI TUIABIEHUS JIb/IA.
Pazngen 7. DaekTpuyecKkue U MATHUTHBIE SIBJICHUS.
DunekTpusanus Teil. J[Ba poja 3JeKTpUUeCcKUX 3apsaaoB. B3anmoaencTBre 3apsoKeHHBIX
ten. 3akoH KysoHa (3aBUCHUMOCTb CHJIbI B3aWMOJEHCTBUSA 3apsDKEHHBIX TEJI OT
BEJIMYMHBI 3apPSJIOB U PACCTOSHUS MEXKy TEIaMu).
Onektpudeckoe  mone.  Hanpsok€HHOCTH  anekTpuueckoro  noss.  [IpuHiun
CYyNEPHO3ULIMH JIEKTPUUECKUX MOJIEH (HAa KaUeCTBEHHOM YPOBHE).
Hocurenu snextpuyeckux 3apsiaoB. DIEMEHTApHbIN JIeKTpudecKkuid 3apsia. CTpoeHue
aroMa. [IpoBOAHUKYN 1 TUDJIEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.
DNEKTPUYECKUM TOK. YCIIOBHS CYILIECTBOBAHUS JJIEKTPUYECKOro TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS SIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B KUIAKOCTSIX U razax.



Onektpuueckas uenb. Cuia Toka. DnekTpudeckoe HanpspkeHne. ConpoTHBIEHUE
MPOBOJHUKA. Y JEIbHOE COMPOTUBJIEHUE BellecTBa. 3akoH Oma il yyacTKa LEMH.
[TocnenoBaTenpHOE U MapajuIeIbHOE COEIUHEHUE TPOBOAHUKOB.

PaGoTta 1 MOIIHOCTH 3JEKTpUYECKOTO Toka. 3akoH JDxoyns—JleHna. Dnekrpudyeckue
LENU U MOTPEOUTETH IEKTPUUECKOM dHEpruu B ObITy. KOpoTkoe 3aMbIkaHuE.
[ToctostHHBIE MarHuTHl. B3anMoaencTBHE MOCTOSTHHBIX MAarHMTOB. MarHuTHOE MoJIe.
MarauTtHoe moJsie 3eMJId M €ro 3HaueHue g Ku3Hh Ha 3emue. OnbIT OpcTena.
MarHutHOe ToJie JEKTPUUECKOro TOoKa. [I[puMeHeHue 3IMeKTPOMarHuTOB B TEXHUKE.
JleficTBE MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb OCTOSIHHOTO
TOKa. Mcnonp30BaHUE JIIEKTPOABUTATENE B TEXHMYECKHMX YCTPOMCTBAX M Ha
TpPaHCIIOPTE.

Onbitel  @Dapanes. SIBieHuwe 3ieKTpoMarHuTHOM wuHAyKuuu. IlpaBuno JleHna.
Onekrporeneparop. CrocoObl MOyYEHUS JICKTPUICCKON SHEPTUU. DIEKTPOCTAHIINN
Ha BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

1. DJeKTpu3auus Tel.

2. JIBa poza 3JIEKTPUUYECKHUX 3apsiI0OB U B3aNMO/ICUCTBUE 3apSIKEHHBIX TEIL.
3. YCTpPOWCTBO W JEUCTBUE AIIEKTPOCKOIIA.

4.  DIeKTpocTaTUYecKas MHIYKIIUS.

5. 3aKOH COXPaHEHMS JIEKTPUUYECKUX 3apsII0B.

6. [IpOBONHUKM U JUAIEKTPUKHU.

7. MoaenupoBaHue CUIOBBIX JIMHAM 3JIEKTPUUECKOTO MOJIS.

8.  MCTOYHMKHU MOCTOSIHHOI'O TOKA.

9.  JIeHWCTBUSA DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B )KUJIKOCTH.

11. T'a30BbIN pa3ps.

12. H3MepeHue Cuiibl TOKa aMIIEpMETPOM.

13. HM3MepeHue 3eKTpUUYECKOTO HAPSI)KEHUSI BOJIbTMETPOM.

14. PeocraTr 1 MarazuH CONPOTUBIICHUH.

15. B3aumojelicTBUE MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH PA3CICHUS MTOTOCOB MATHUTA.
17. MopaenupoBaHHE MarHUTHBIX MOJEH MOCTOSTHHBIX MAarHUTOB.
18. OmsIT Dpcrena.

19. MarHuTHOE 1oJje ToKa. DJICKTPOMArHUT.

20. [leiicTBME MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

21.  DIEKTpOJBUraTellb MOCTOSHHOTO TOKA.

22. HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON WHIYKIUH.

23.  OmnwiTel @apages.



24. 3aBUCHUMOCTb  HallpaBJ€HUS MUHAYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHUSI.

25.  DJIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamophuie pabomul u onvimol.

1. OneiTel 1O  HAOMIOACHUIO  DJIEKTpU3AIMKM  Tel  UHIAYKIUEH U Tpu
CONPUKOCHOBEHHH.

HccnenoBanue 1edCTBUS 3JEKTPUUECKOTO MOJIS Ha TPOBOJIHUKH U IUAJIEKTPUKH.
Coopka u rpoBepKa padOThI AIEKTPUIECKOM 1M MOCTOSTHHOTO TOKA.
N3mepeHune u peryJinpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJInpoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO 4YEpe3 pe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUSI HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBJICHUS
IIPOBOJHMKA OT €r0 JJIMHBI, IUIOMAU TONEPEYHOT0 CEYEHU U MaTepHaa.

8.  IIpoBepka mpaBuiia CIOKEHUS HAIPSHKEHU IPU MOCIEA0BATEIbHOM COEMHEHUN
JBYX PE3UCTOPOB.

9.  IIpoBepka npaBuia AJig CHIIbI TOKA MPU MAapauIeIbHOM COEIMHEHUN PE3UCTOPOB.
10. Ompepenenue paboThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

11.  OmnpeneneHre MOUTHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJIEISEMOM Ha PE3UCTOPE.

12. HccnepoBaHue 3aBUCHMMOCTH CWJIBl TOKa, MAYLIErO 4Yepe3 JIAMIOYKY, OT
HaIIpsDKEHMS HA HEW.

13.  Omnpenenenue KIIJI narpeBarens.

14. HccnegoBaHrWe MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. M3yueHue MarHUTHOTO MOJS MOCTOSHHBIX MarHUTOB NpPU UX OOBEAMHEHUU U
pazziejeHu .

16. HccnenoBaHue necTBUS 3JIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  ONBITBL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbl B3aMMOJEMCTBUS KATYIIKH C
TOKOM U MarHuTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. W3yueHue neiiCTBUSA MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U n3yuyeHue paboThl 3JEKTPOIBUTaTENS.

20. M3mepenue KIIJI a5ekTpoABUTaTebHON YCTAHOBKH.

2. OmpITBI 1O MCCJIEAOBAHUIO  SIBJICHHUS  AJIEKTPOMArHUTHOM  WUHIYKIUU:
UCCIIEJOBAHUE U3MEHEHUI 3HAYEHUS U HAINPABIICHUS UHIYKIIMOHHOTO TOKA.
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Pa3zgena 8. Mexannueckue siBJEHHUS.

MexaHn4eckoe JIBHDKCHHE. MarepuanbHas TOYKA. Cucrema OTCU€Ta.
OTHOCUTENBHOCTh ~MEXAHUYECKOrO0 JBWXKEHHS. PaBHOMEpHOE MPSMOJUHENHOE
newxeHue. HepaBHOMepHOE mnpsiMONMHENHOE IBHKeHUE. CpenHssi W MIHOBEHHas
CKOPOCTb T€Ja P HEPABHOMEPHOM JIBUKEHHH.



VYckopenue. PaBHOyckopeHHOEe mnpsMoiuHEHoe nBukeHue. CBOOOIHOE mMajeHue.
OnbiTel ["anunes.

PaBHOMepHOE nBMXEHHE 1O OKpY>KHOCTH. [lepuos u yactoTa obpamenus. Jluneiinas u
YIJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropoit 3akoH Hprotona. Tperuii 3axkoH HeroToHa.
[IprHIMI CynepHO3ULINNA CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJbKEHUS, CUJIa TPEHUS
MIOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOJHOTO MaJCHHUS.
JBmxenue mnaner Bokpyr ComHua. IlepBasg kocMmuueckas ckopocTb. HeBecoMocTs u
IEPErPy3KH.

PaBHOBecne maTepuanbHON TOYKH. AOCOIIOTHO TBEpIOE Teino. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIVIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. U3menenne nmmnyibca. MIMiynse cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakTuBHOE IBMIKECHHUE.

Mexannyeckasi paboTa ¥ MOIITHOCTh. PaGoTta cun TsxecTH, ynpyroctd, TpeHus. CBa3b
sHepruu U padoTel. lloTeHnmanbHas >Heprusi Tena, MOJAHATOrO HaJl MOBEPXHOCTHIO
3emuid. [loTeHIMabHAs 3HEPrUs CxKaToil NpyxkuHbl. Kunetnueckas sueprus. Teopema
0 KUHETUYECKOM 3HEPruH. 3aKOH COXPAHEHNSI MEXaHUYECKON SHEPTUU.
Jemoncmpayuu.

1.  HaOntonenue MeXaHMYECKOTO [JBHXKEHHS Tella OTHOCUTENIBHO pa3HbIX Tel
OTCYETA.

2. CpaBHeHuMe myTell W TPAEGKTOpUM MABMIKEHHS OAHOTO U TOrO XK€ Tela
OTHOCHUTENBHO PAa3HbIX TEJI OTCYETA.

3.  M3mepeHue CKOpOCTH M yCKOPEHUS MPAMOJIUHENHOTO JBUKEHHS.

4.  HccrnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHHS.

5.  HaGmroneHue ABM>KEHUS Tesa MO OKPY>KHOCTH.

6. HaOmioneHue MexaHMYECKUX SBICHUW, MNPOUCXOISANIMX B CHCTEME OTCUéTa
«Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTENIbHO KaOuMHEeTa
du3uKy.

7. 3aBHCHUMOCTb YCKOPEHUS T€Jla OT MACChl TEJIA U IEUCTBYIOIIEW HA HETO CUJIBI.

8.  HaOmronenue paBeHCTBa CUJI OPU B3aUMOJICHCTBUM TEIL.

9.  VM3meHeHue Beca Tela Ipu yCKOPEHHOM JBHKECHUU.

10. Ilepemaua umnynbca Ipy B3aUMOAECHCTBUH TEIL.

11.  [IpeoOpazoBaHus S3HEPTUM NPU B3aUMOACHCTBUU TEll.

12.  CoxpaHEHHE UMITYJIbCA IIPU HEYNPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHeHHE UMITyJIbca MIPU a0COIIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaOntoneHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHHEe MEXAHMYECKOW SHEPTUH MPU CBOOOTHOM MaJCHHH.



16. CoxpaHeHHE MEXAHWYECKOW HSHEPrUM NpU JBWXKEHHUM Tejla NOoJ ACHCTBUEM
PYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.  KoHcTpyupoBaHue TpakTa Uil pa3roHa M JAJIbHEHIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIapUKA WA TETIEHKKH.

2. OmnpeneneHue cpelHENd CKOPOCTH CKOJIbKEHHSI OpyCKa WU JBUKEHUS IIapHUKa 110
HAKJIOHHOU IIJIOCKOCTH.

3.  OmpeneneHue yCKOpEeHUs Tejla IPU PaBHOYCKOPEHHOM JIBXKEHUU MO HAKIOHHOU
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTHM IIyTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJbHON CKOPOCTH.

5. IlpoBepka ruUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBMKEHUU 0€3 HavYaIbHOUN
CKOPOCTHM TyTH OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccrnenoBanue 3aBUCHUMOCTU CHJIbI TPEHUS CKOJBXEHHUS OT CHJIbI HOPMAaJIbHOIO
JaBJICHUS.

7. Omnpenenenue K03hHUIMEHTA TPEHUS CKOJIBKCHUS.

8.  OmnpeneneHue KECTKOCTU MPYKUHBI.

9.  Omnpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BIKEHHUU Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.

10. Ompepnenenue pabOThl CHIIbI YOPYTOCTU MPU MOABEME TPy3a C MCHOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpAHEHUS SHEPTUU.

Pasznen 9. Mexanudeckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe nBukenrne. OCHOBHbBIE XapaKTEPUCTHKU KOJEOaHUI: EPUOI, YACTOTA,
aMIuMTyaa. MaremaTudecKkuili U Py KUHHBIN MadTHUKU. [IpeBpanienue 3Hepruun mnpu
K0J1€0aTeTbHOM JABUKCHUU.

3aryxatouue KoseOaHusa. BoiHyxneHHole koneOanusg. Pe3onanc. Mexanudeckue
BosiHbl. CBOMCTBa MexaHW4eckuxX BOJH. [IpoposnbHbie W monepeyHbie BONHBL. J[uHa
BOJIHBI U CKOPOCThb €€ pacnpocTpaHeHus. MexaHUdecKkue BOJIHBI B TBEPIOM TeEJIE,
CEHCMUYECKUE BOIHBI.

3Byk. ' poMKOCTB 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

Hab6mronenue xonedanuii Ted Mo AEUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BhIHYKIEHHBIX KOJIEOAHHI U pe30HaHCca.

PacnipocTpanenue npooabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIIN).

HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKUI PE30OHAHC.
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Jlabopamopnuie pabomul u onvimol.

1. Ompenenenne 4acTOTHI U TIEPHOJIA KOIeOaHWT MAaTEMaTHIECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOThI U IEPHOJIa KOJIEOAHHM MPYKMHHOTO MasiTHUKA.

3.  HMccrnenoBanue 3aBUCHMOCTH IEpUO/a KOJeOaHUN MOJBEIIEHHOTO K HUTU Tpy3a
OT JIJTMHBI HUTH.

4.  HccnemoBaHume 3aBUCUMOCTH TIEPHOJIa KOJICOAHWN TPYKWHHOTO MasTHHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH NEPUOA KOJIEOAHUN Ipy3a, MOABEUICHHOTO K HUTH, OT
Macchl Ipy3a.

6.  OmnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh NEpHOJa KOJeOAHWM NPy KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3Mmepenue yckopeHHsi CBOOOHOTO MaICHUS.

Pa3zges 10. D1eKTPOMArHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE MoJie. DIIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoH. [llkana 3JIeKTpOMarHUTHBIX BOJIH. Vcmosib30BaHME 3JIEKTPOMArHUTHBIX BOJIH
JUISL COTOBOM CBSA3H.

DJeKTpoMarHuTHas rnpupojaa csera. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. HM3yueHume CBOWCTB DJIEKTPOMArHUTHBIX BOJMH C TIOMOIIBI0 MOOMIBHOTO
TenedoHa.

Paznen 11. CBeToBble SIBJICHUS.

JlyueBas mozenb cBeta. Mctounuku cBeta. [IpsmoinuHeitHoe pacpocTpaHEHHE CBETA.
3atmenus Connua u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3aKoH OTpakeHUs
CBETA.

[Ipenomnenue cBeTta. 3aKOH IpesoMIICHHs cBeTa. [lojlHOE BHYTpEHHEE OTpa)KEHHE
cBerta. Mcnonb3oBaHKe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOIAX.
Jlunza. Xox mydeir B nmu3ze. Onrtudeckas cucreMa (oToarmapara, MUKPOCKOINA U
Teneckomna. ['1a3 kak ontuyeckas cuctema. bm3opykocTh U TalIbHO30PKOCTb.
Paznoxxenue Oemoro ceera B crekTp. Omnbitel HetoToHA. ClOXKEHHE CHEKTPATIbHBIX
1uBeTOB. /lucnepcus csera.

Jlemoncmpayuu.

1.  IlpamonuHelrHOE pacrpOCTpaHEHUE CBETA.

2. OrtpaxeHue cBera.

3.  TlonmydeHue n300pakeHHI B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. IlpenomieHue cera.

5 OnTtuyeckui CBETOBO/I.



6.  Xoj Jiydel B coOuparoleii JuH3e.

7. XOn JIy4el B pacCEeMBAIOIIEH JINH3E.

8.  Ilomydenue n3zo0OpaxeHUI C MOMOIIIBIO JTUH3.

9.  Ilpunuun nedictBus Qoroanmapara, MUKPOCKOINA U TEJIECKOIA.

10. Mopennp rnasa.

11.  PasnoxeHue 0enoro cBeta B CIIEKTP.

12. [lonmyuenue 6enoro cBera MpM CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimol.

1.  HccnegoBaHue 3aBUCUMOCTH YTila OTPAKEHUSI CBETOBOIO JIyya OT yrja HaJeHusl.
2. M3ydeHue xapakTEpPUCTHK U300paKEHUSI PEMETA B TIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBHCHMMOCTH yIVIa MPEIOMIIEHUS CBETOBOrO Jiyya OT yrJja
NaJICHUs Ha TPAHULIE «BO3IYX—CTEKIION.

4. Tlomydyenue n300paxxeHUM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5.  Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHUYECKOW CUITbI COOMPAIOIIEH JINH3BI.
6.  ONBITHI MO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbIThI 10 BOCOPUSTUIO 1IBETA MPEIMETOB MPU UX HAOIIOJICHUH YEPE3 IBETOBBIC
bUIBTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdopaa u umanerapuas mojenb atoma. Mojens aroma bopa. Mcnyckanue
Y TIorJIonieHre ceeta aToMoM. KBaHThl. JInHEeYaTble CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- W ramma-usiydeHus. CTpoeHHe aTOMHOIO sjpa.
Hyxnonnas mopene aromHoro siapa. W3orombl. PaamoakTuBHBIE NpEBpaAlllCHUA.
[lepuon nmonypacmajia aTOMHBIX SIAEP.

SAnepHble peakunu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO M MAacCOBOIO YHUCEN. DHEPTUs
CBsI3U aTOMHBIX sijiep. CBsi3b MacChl M SHEpruu. Peakuuu cuHTE3a W JNEJICHUS SIEP.
Uctounuku sneprun ConHua v 3BE31.

SnepHas sHepreTuka. JlencTBusa paIuOaKTUBHBIX W31yYEHUN HA )KUBBIE OPraHU3MBI.
Jemoncmpayuu.

1. ChexTpsl U3IyUYEHHS U TOTJIOIICHUSI.

2. CnexTpsl pa3au4HbIX ra30B.

3.  CnekTp BoJopoaa.

4.  HaOmonenue TpekoB B kamepe BumnbcoHa.

5 PaGoTta cuéruyrka HOHU3UPYIONTUX U3ITYUCHUH.

6.  Perucrpanus u3iaydeHUs: IPUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1.  HaOnroneHue CIUIONIHBIX U TMHEWYAThIX CIEKTPOB U3TyUCHHUS.

2.  HccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUM YACTHUIBI IO TOPMO3HOMY MYTH (MO
dboTorpadusm).

3.  M3mepenue paguoakTUBHOTO (PoHA.



IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000MAOMNN  MOIYIh TPEAHA3HAYCH JUIsI CHUCTEMaTU3aluu |
0000111eHHsT TTPEAMETHOTO COACPIKAHUS U OIBITA JEATEILHOCTH, TPUOOPETEHHOTO MIPU
U3YYEHUH BCEro Kypca (QU3MKK, a TakXkKe s TOJATNOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMeHy Mo (u3nuke s 00ydaroniuxcsi, BbIOpPaBIIUX ATOT
y4€eOHBIil peaMerT.

[Ipy wu3ydyeHUM JaHHOTO MOMAYJIS PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIBI
NEeATeIbHOCTU, HAa OCHOBE KOTOPBIX OOECIEUYUBAETCS AOCTHXKEHUE MPEAMETHBIX H
METANpeIMETHbIX  I[UIAHUPYEMBIX  pE3yJIbTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUW TPUPOABI M TEXHUKH, OBJIQJCHUE YMEHUSIMU OOBSICHATH (HUINUYECKUE
SIBJICHUS1, IPUMEHSIS MOJyYeHHbIE 3HAHUS, pElIaTh 3aJja4, B TOM YHCJI€ KAYECTBEHHBIE
U DKCIEPUMEHTAJIbHBIE.

[IprHIMNMATBEHO AEATEIPHOCTHBIM XapakKTep JAHHOIO pas3fena peain3yeTrcs 3a CUYET
TOTO, YTO O0YyYaroUIMeCcs BHIMOJHSIIOT 3a/1aHUsI, B KOTOPBIX UM MPEAIaraeTcs:

HAa OCHOBE IMOJYUYEHHBIX 3HAHUM pACIO3HABATh M HAYYHO OOBSICHATH (PU3MUECKHUE
SIBJICHHS B OKPY2KaIOIIEeH ITPUPOJIE U MOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbI MCCIIEIOBAaHUA (PU3UYECKUX SIBJICHUM, B TOM YHCIIE
JUTS1 IPOBEPKHU TUIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH Hay4yHble OCHOBBI HamOoJiee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HaNpuUMep, MPAKTUYECKOrO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPrMU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPIUMu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (u3Mku Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUs HAMpaBIICEHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANpeJIMETHbIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbraTe u3ydyeHus ¢Gu3MKM HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUSA Y
oOyyaromierocsi 0y,1yT cOpMHUPOBaAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B YACTH:
. 1) mnaTpuOTHYECKOr0 BOCIIMTAHMS:

. - MPOSIBJIEHUE WHTEPECA K MUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
buznuecKon HAyKU;

e - IICHHOCTHOE OTHOIIEHHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

. 2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e - FOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYX JEHHH OOIECTBEHHO3HAUYMMBIXU
ATUYECKUX TMpPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUI
busuky;

° - OCO3HAHHC BaAXHOCTH MOPAJBbHO-3THYCCKUX IIPHUHIOUIIOB B OCATCIBHOCTH
YUYEHOT0;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS

° - BOCIPHATUC IOCTCTHUYCCKUX Ka4dYCCTB (bHSH‘-IGCKOﬁ HayKH: ee TrapMOHHUYHOI'O

IIOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 O3HAHMSL:

. - OCO3HAHUE 1IEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTUM, BaXKHENIIEH COCTABIISAIOLIEH KYJIbTYPHI;

. - pa3BUTHE HAY4YHOH JIFOOO3HATENBHOCTH, HWHTEpEca K MCCIEeI0BATEIbCKON
NEATENbHOCTH;

. 5) popMupoBaHUA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJIBLHOI0 0JIarOMOJIyYHs:
. - OCO3HAaHME IIEHHOCTH O€30MacHOro o6Opa3a JKU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTHU MPaBUJl 0€30MaCHOTO MOBEJAEHUSI HAa TPAHCIIOPTE,
Ha JI0porax, ¢ 3JEKTPUUECKUM U TEIIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIIOBHSIX;

e - c(hopMUPOBAHHOCTH HaBbIKa pedIIeKCHH, PU3HAHUE CBOETO MpaBa Ha OUIUOKY
Y TAKOTO K€ MpaBa y APyroro 4ejI0BeKa;

e 6) TPYAOBOIO BOCIIUTAHMA:

. - AKTMBHOE y4YacTM€ B pEUICHWM MNPAKTUYECKUX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTeIbLHON OpraHu3allii, Tropoja, Kpas) TEXHOJOTHYECKOW U COIUaIbHOU
HAIPaBJICHHOCTH, TPEOYIOIMINX B TOM YUCIC U (PU3NYECKUX 3HAHHM;

. - UHTEpEC K MPAKTUYECKOMY U3YUeHHIO TpodeccHil, CBI3aHHBIX ¢ (PU3UKON;

. 7) 3K0JIOrH4€CKOro BOCIIMTAHMS :



. - OpUEHTAllMsl HAa NpPUMEHEHHE (U3NYECKUX 3HAHUU JUIs pElIeHUs 3ajad B
00JIaCTH OKpYXaloUeH Cpe/lbl, TJIAaHUPOBAHMS MOCTYIKOB U OIIEHKH MX BO3MOXHBIX
IIOCJICACTBUM JJIs1 OKPYIKAIOLIEN CPEbI;

e - OCO3HaHHUE TJOOATBLHOIO XapaKTepa SKOJOTMYECKHX MpoOIeM M MyTel Hux
pEIICHMUS;

e 8) agmanTanum K H3MEHSIIOIIMMCH YCJIOBHUSIM COUMAJIBHOW W NPHPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aWMMOJICHCTBUU MPHU BBHIMTOJTHEHUHN UCCIEIOBAHUA U TTPOCKTOB
(bu3HUecKoii HalPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Ye€pe3 MPaKTHYECKYIO
JeSITENbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHWHU HOBBIX 3HAHU, B TOM 4HuCiIe (HOPMYIUPOBATH
U7eH, TIOHATHSA, TUTIOTE3bI O PU3MUECKIX 00BbEKTaX U SBIICHUSX;

e - OCO3HaHHWE AEPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 0OiacTu
bu3uKy;

e - IUJTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3UYECCKUX 3HAHU;

e - CTpEMJICHHE AHAJIM3UPOBATH U BBIABIISTH B3aUMOCBSI3HM MPUPOJIBI, OOIIECTBA H
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

e - OIICHKAa CBOMX JIEUCTBUH C Yy4€TOM BIMSIHHUS Ha OKPYKAIOIIYIO Cpeny,

BO3MO’KHBIX IJTI0OAJIBHBIX OCIIEICTBUH.
METAINIPEAMETHBIE PE3YJ/IBTATDBI

B pesynpraTe OcBOE€HHS TporpaMmbl MO (U3NKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanus y oOydaromierocss OyayT copMupoBaHBl  MeTamnpeaMeTHbIE
pe3yabTaThbl, BKIIOYAIOIINE IO3HABATEIbHBIC YHUBEpCAIbHBIC yUeOHBIC ICHCTBUSA,
KOMMYHUKATHBHBIC ~ YHUBEpCaJbHBIC  y4eOHBIC  JIEHCTBHS,  PETYJATHBHBIC
yHUBEpCaAIbHBIC yIeOHBIC ICHCTBUS.

ITo3naBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH

Ba3oBble Jiornyeckue AeiicTBUA:

. BBISBJISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHN );

. YCTaHABJIMBATh CYIIECTBEHHBIH TMPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS IS
000011I€HNs U CPAaBHEHUS,

. BBISBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpUBAaeMbIX (aKTax,
JAHHBIX U HAOJIFOICHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHUSIM;

. BBISBJISITH TIPUYUHHO-CJICJCTBCHHBIC CBS3U MPU M3YYECHUU (U3UUYCCKUX SIBJICHUN
U TIPOIECCOB, JI€JIaTh BBIBOJBI C HCHOJIB30BAHUEM ACAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3AKIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PM3MUECKUX BEJIMYUUH;



e  CaMOCTOSITEILHO BBIOMpaTh CHOCOO pelieHus ydeOHOW Quinueckod 3amaudu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB pEIICHUS, BBHIOOp HamOOJIee TOIXOJAIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

e  HCIIOJIB30BaTh BOMPOCHI KAK UCCIICIOBATEIILCKUM MHCTPYMEHT TTO3HAHMUS;

e  TPOBOJUTH IO CaAMOCTOSTENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHbBIN
(bU3UYECKUI KCIIEPUMEHT, HEOOJBIIIOE UCCIEA0BAHUE (PUBUUECKOTO SBJICHUS;

e  OICHWBATh HA MPUMEHHMOCTh U JOCTOBEPHOCTh MH(POPMAIHIO, TIOJYYCHHYIO B
X0JI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

e  CaMOCTOSITENBHO (OopMyNIHpoBaTh O0OOOIIEHHS M BBIBOJBI MO pe3yjibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;

e  TPOTHO3MPOBATH BO3MOXKHOE JaJIbHEWINEee pPa3BUTHE (PU3MUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEITONIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
Pabora ¢ unpopmaumeii:

e  TPUMEHSTH PA3JIMUHbIC METObl, HHCTPYMEHTHI U 3alIPOCHl IIPHU MOUCKE U OTOOpE
nHGOpPMAIUU WM JAHHBIX C YU4ETOM MPEAIoKeHHOU yueOHO! (hrU3nuecKoi 3a1auu;

e  aHANM3HWPOBATH, CHUCTEMATU3UPOBATH MW HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

e  CaMOCTOSITENHHO BHIOMpATh ONTUMAIbHYIO (pOpMy TpencTaBiieHus UHGOPMAIIH
U WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOKHBIMU CXeMaMH, JuarpaMMamH, WHON
rpaduKoi U UX KOMOUHALIUSIMU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1elCTBUS:

e B Xoje OOCYyXJIeHHs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX padOT U
IIPOEKTOB 33/1aBaTh BOIPOCHI MO CYILECTBY OOCYKJa€MOIl TeMbI U BbICKa3bIBaTh UJIEH,
HalEJICHHbIEC Ha PEIICHHE 3a/1a4d U NOAJIep KaHue OJaroxenaTeIbHOCTH OOIIEHNS;

e  COMNOCTaBJISITh CBOU CYXKACHUSA C CYXICHUSMHU JPYTUX YYaCTHHKOB JUajora,
0OHapy>KMBaTh PA3JIMUME U CXOJCTBO MO3UIUH;

e  BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e  TyOJMYHO TPEACTABIATH PE3YJbTAThl BBHIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIIeI0BaHUS, IPOCKTA);

e  TIOHUMATh M WCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOWM W WHIWBHUIYyaJbHOU
paboTHI IPU PENICHUN KOHKPETHOM (PU3NUIECKON TTPOOIEMBI;

e  TPUHUMATH IEJIU COBMECTHOMW NESITEIbHOCTH, OPTaHU30BBIBAThH JIEUCTBUS IO €€
JOCTHKEHUIO: paclpesiessiTh PO, 00CYKIaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

e  BBINOJHATH CBOIO YacCTh Pa0OTHI, JOCTUTAs] KAUECTBEHHOIO pe3yJibTaTa 0 CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C JPYTUMHU WICHAMHU KOMAaH/IbI;

e  OIEGHMBATh KauyeCTBO CBOEro BKJaJa B OOMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUSI.



PeryasiTuBHbIE YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

e  BBIABJIATH MPOOJEMBl B JKM3HCHHBIX U YUEOHBIX CHUTYyAIHsIX, TPEOYIOIIUX s
pereHus GU3NIeCKUX 3HAaHUH;

e  OPHUCHTHPOBATHCS B PA3IUYHBIX  MOAXOJAaX  TNPUHATHA  pEHICHUMN
(MHIUBUIYaJbHOE, IPUHSATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUH TPYIIION );

e  CaMOCTOSITENILHO COCTaBIISATH aJTOPUTM pelieHHs (U3MUECKON 3a1aun WK TIaHa
UCCIICIOBAHUS C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTCH,
apryMEHTUPOBATh MpeJIaraéMble BapUaHThI PEIICHHM;

e  JIenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEICHUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJIEKT:

e  JaBaTh aJICKBATHYIO OIICHKY CUTYAaIlUU U MpeJiarath 1jiaH ¢ N3MCHCHNUS;

e  OOBIACHATH MPUYUHBI JOCTIIKEHUS (HEIOCTH)KCHHS) PE3YIbTaTOB ACATCIBHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY;

e  BHOCHTh KOPPEKTHBBI B JESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBITIOJHCHHUS
¢u3nUecKoro WCCIENOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIITUXCS CUTYaIllUH, YCTAHOBJICHHBIX OIMMUOOK, BOZHUKIIINX TPYIHOCTEH;

e  OIICHWBATh COOTBETCTBHE PE3YJIbTATA LU U YCIOBUAM;

e  CTaBUTHh ce0s HA MECTO APYroro 4eloBeKa B XOJE CIOpa WIM JUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO;

e  TpHW3HABaTh CBOE MpaBO Ha OIMMOKY MPHU pEIIeHWH (PU3UYECKUX 3a7ad WU B
YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE K€ IMPABO JAPYTOro.

IHPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenust B 7 Kj1acce peIMETHBIE PEe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUYAIOIINUXCS YMEHUI:

e  WCIOJNB30BaTh TMOHITHS: (U3NICCKUE W XHMHUYECKHUE SIBIICHUS, HAOIOJICHUE,
AKCIIEPUMEHT, MOJICJIb, THIIOTE3a, CIWHUIIBI (PU3MYECKUX BEIIMYWH, aTOM, MOJICKYJIA,
arperatHble COCTOSIHMS BellecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBWKEHHWE  (paBHOMEPHOE, HEPAaBHOMEPHOE, TMPSIMOJUHEHHOE), TPaeKTOpus,
paBHOJEHCTBYIOIIAas cuia, Aeopmarus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e  paznmmuarh sBicHHWS (Mupy3Hs, TEIUIOBOE JBIDKEHHWE YACTHI[ BEIIECTBA,
paBHOMEPHOE JBIKEHUE, HEPABHOMEPHOE JIBM)KCHHE, HHEPIUS, B3AaMMOJICHCTBHE TE,
paBHOBeCHE TBEPABIX TeNl C 3aKPEIIEHHOW OChIO BpalleHMs, Nepeaava JaBIICHUS
TBEPABIMHU TEJIaMH, JKUIKOCTSIMH M Ta3aMH, aTMOC(EpHOE JaBJICHUE, TUIaBaHUE Tell,
NpeBpaIICHUsT MEXaHHYECKON SHEPTHUH) TI0 OMMCAHUIO0 WX XapaKTEPHBIX CBOWMCTB W Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX JJAHHOEC (PU3HUECKOE SBIICHUC;



e  pacno3HaBaTh MPOSIBJIECHUE M3YUYEHHBIX (U3HYECKUX SBJICHHA B OKpYyKaroUeM
MHUpE, B TOM 4YHucie (U3MUECKHE SABICHUS B MPHUPOJAE: MPHUMEPHI JBIKEHUS C
PA3IMYHBIMU CKOPOCTSAMH B JKMBOW U HEXWUBOW NPUPOJAE, JNEHMCTBUE CHUIIBI TPEHHUS B
OpUpPOJIE U TEXHUKE, BIHUSAHHE AaTMOCQEPHOrO JaBJICHUS Ha JKUBOM OpraHu3M,
IUTaBaHUE PbIO, phIUary B TEJE YeJI0BEKa, IPHU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7a4y
B yueOHYI0, BBIICTISITh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUI;

. ONKCHIBATh HW3YUYEHHBIE CBOMCTBAa Tell M (PU3MYECKUE SBICHUS, MCIOIb3Ys
¢usnyeckue BeIUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTH,
CpeaHsis CKOPOCTh, CWJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC Tella, CUJIA TPEHUs, JaBICHUE
(TBEpHOro Tena, JKUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CHJIAa, MEXaHU4Yeckas paloTa,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QULUHUEHT TMOJIE3HOr0 JAeUCTBUS
MEXaHU3MOB, KMHETHYECKasi U MOTEHLUHMAJIbHAs SHEPIHsl), NPU OMHCAHUM MPABHIIBHO
TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIBb3YEMBIX BEJIMUUH, UX 0003HAUECHUS U €UHUIIBI
(u3nYeCKuX BEIWYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIUYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH IpadUKU H3YyYEHHBIX 3aBHUCHUMOCTEU
(bu3HUeCKNX BEITNYNH;

e  XapakTepHU30BaTb CBOWCTBA TeJl, PU3NUYECKUE SIBICHUSA W MPOLECCHI, UCIIONb3YS
IpaBuUJia CIOXKEHUS CUII (BIOJIb OJHOW MpsMoil), 3akoH I'yka, 3akoH Ilackains, 3aKkoH
Apxumena, mpaBuiIO paBHOBecHs phluara (0JI0Ka), «30JI0TOE IMPaBUIIO» MEXaHUKH,
3aKOH COXpPAaHEHUSA MEXaHWYECKOM DHEpruM, IpU OTOM JaBaTh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3aMIMCHIBATh €0 MaTEMATUYECKOE BEIPAKEHHE;

. OOBSICHATH (PU3MUECKHE SBICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalUHd NPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUYMHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTh 00BACHEHUE U3 1—2 JTOrMYECKUX I1aroB ¢ Onopoil Ha 1—
2 U3yYEeHHBIX CBOWCTBA (DU3MYECKUX SBICHHUH, (PU3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e  pewmaTh pacu€THble 3a7aud B 1—2 AeWCTBUA, UCHOJIb3Ys 3aKOHBI U (OPMYIIBI,
CBs3bIBatOLME (PU3MYECKHWE BEIUMYMHBI: Ha OCHOBE aHalnM3a YCJIOBUSA 3a/layd
3aMKMChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MUECKHE BEIUYUHBI B (HOPMYJBI U
IPOBOAUTH PACUYETHI, HAXOAWUTH CHPABOYHBIC JaHHBIE, HEOOXOMUMBIC IJIA PEIICHUS
3a/1ay, OLlEHUBATh PEATMCTUYHOCTD MMOTYYEHHON (PU3NYECKON BETNYNHBI,

e  pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTHh MPU MOMOUIN (PUZNIECKUX
METOZ0B, B OIIMCAaHUU MCCIECAOBAaHUA BBIACIATL IIPOBEPAEMOE IIPEATIOIONKEHUE
(runortesy), pa3iuyarb M HMHTEPIPETUPOBATH IOJYUYEHHBIN pe3yibTaT, HaXOIUTh
OLIKMOKH B XO/I€ OIBITA, IeNaTh BBIBOJIBI 0 €r0 pe3yjbTaTaMm;

e  TPOBOAWUTH OMBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUM WIH (PU3NIECKUX
CBOMCTB Te: (OpMYJIMPOBATH MTPOBEPSAEMBIE MTPEANIONIOKEHHS], COOUPATh YCTAHOBKY M3
IPEI0AKEHHOIO0 000PyAOBaHNUS, 3aIIUCHIBATh X0/l OIbITa U (POPMYJIMPOBATH BHIBOBI;



e  BBINOJHATH NpPSIMbIE MU3MEPEHHUS PACCTOSHUSA, BPEMEHM, MacChl Teja, 00bEMA,
CHWJIBI W TEMIIEpPAaTypbl C HCIIOJIB30BAHUEM AaHAJOTOBBIX W LU(POBBIX MPHOOPOB,
3aMyChIBaTh MOKa3aHUs NMPUOOPOB € y4ETOM 3aJaHHON aOCOJIIOTHON MOIPELIHOCTH
U3MEPEHNM;

. MPOBOAUTL HCCJEAOBAaHUE 3aBUCUMOCTH OJHON (PU3MYECKONM BEIUYHUHBI OT
JPYrol ¢ HMCHOJB30BAHMEM IMPSAMBIX H3MEPEHHI (3aBUCUMOCTH IyTH PaBHOMEPHO
JBIWKYILErocs Tejla OT BPEMEHM JBHKECHMS TeEJla, CHIIBI TPEHUS CKOJIBKEHUS OT Beca
TeNa, KayecTBa OOpaOOTKH TMOBEPXHOCTEW TEN U HE3aBHUCUMOCTH CHJIBI TPEHHSI OT
IUIOIIAAA COIPUKOCHOBEHUS TE€J, CWIbl YIPYIOCTH OT YUIMHEHUS IIPYKUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYXKEHHOM YacTU Tella U OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU Te€Ja, OT IIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUN IUIaBaHMS TEJ, YCIOBUN paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4Y€OHOIO MCCIEAOBAaHUSA, COOMpPATh YCTAHOBKY U
BBITIOJIHATD M3MEPEHHUs], CIAEAys MPEAIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJIbTAThI
NOJIyYEHHOW 3aBHUCHUMOCTU (PU3MYECKHX BEJIMYMH B BUJIE NMPEUIOKEHHBIX TAOIUL U
rpaduKoB, AeIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMUS,

e  IPOBOAMTH KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIWYHMH (IIOTHOCTH BELIECTBA
KUJIKOCTA M TBEPIOrO TeEna, CHJIA TPEHUS CKOJBXKEHUS, JaBJICHHUE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JEWCTBYIOIIAss Ha MOIPYKEHHOE B KUIAKOCTb TEIO,
KO3 (DUIIMEHT TOJIE3HOr0 JAEUCTBUSL MPOCTHIX MEXAHU3MOB), CIEAYs MPEIT0KEHHOU
MHCTPYKIMU: TP BBIMOJIHEHUU U3MEPEHUN COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE NCKOMOU BEJINYUHBI;

e  coOmopaTh MpaBUiia TEXHUKH OE30MAaCHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

e  yKa3bplBaTh NPHUHLMIBI JEHCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIAIONINECS COCYAbI, 0apOMETp, pblyar, MOJBUKHBIA U
HETOABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

e  XapaKkTepu30BaTh MPUHIMUIIBI JEUCTBUS M3YYCHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa HMX OMUCAaHUA (B TOM 4YHUCJE: MOAIIMITHUKH, YCTPOMCTBO
BOJONPOBOJIA, TUAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCHOJIb3Yysl 3HaHMUSI O CBOMCTBaX (PU3MYECKUX SIBIECHUUH M HEOOXOJIMMBIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

e  IPHUBOAUTH MpUMEPHI (HAXOAUTh HMH(OpPMAIMIO O MpUMepax) MNPaKTUYECKOTrO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUN B TIOBCEAHEBHOM >KM3HM U1l OOecredeHus
0e3omacHOCTH MpU OOpallleHuH ¢ OpudopaMud W TEXHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHUsl 3J0pPOBbS U COOJIFOACHHMS HOPM 3KOJOTMYECKOIO TIOBEIEHHS B
OKPY>Karoleu cpee;

. OCYULIECTBJIATH OTOOP MCTOYHUKOB MH(popManuu B HTEepHETE B COOTBETCTBUH C
3aIaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUM U ITyTEM CPABHEHUS



Pa3JIMYHBIX UCTOYHUKOB BBIJICTSATh MH(DOPMALINIO, KOTOpas SIBISETCS IPOTUBOPEUUBOM
YT MOXKET OBITh HEJIOCTOBEPHOM;

e  HCIMOJb30BAaThb TMIPU BBINOJIHEHUM YYEOHBIX 3aJlaHUM  HAYYHO-TIOMYJISIPHYIO
JAUTEPATypy (PU3NYECKOTO COAEpkKaHUS, CIPABOYHBIE MaTEpHaNbl, PECYPChl CETH
WNutepner, Bianerb npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUS
uH(OpMaLKU U3 OJHOI 3HAKOBON CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIEC KPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE
2—-3 ucToYHMKOB WH(POpManuu (U3HUECKOTO COACPNKAHUSA, B TOM YHUCIE IMyOJHIHO
JIeNaTh KpaTKUE COOOIIEHUSI O pe3yJibTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBAHUH,
IPU 3TOM I'PaMOTHO HMCHOJb30BaTh U3yUYECHHbIM MOHATUIHBINA anmapar Kypca (GU3HKH,
COIPOBOX/IaTh BBICTYILUICHUE MPE3EHTAIUEH;

e TpPU BHIIOJHCHUM YUYEOHBIX TMPOCKTOB U HCCICAOBAHHA PACTIPEICIISITH
00S3aHHOCTH B TPYyNIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1auaMi, CJIECAUTH 3a
BBITIOJIHEHWEM IUJIaHA JCHCTBUM, aJeKBATHO OIICHWBATh COOCTBEHHBIM BKJAJ B
NEATeNIbHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHUE OKPYKAIOIIHX.

K xoniy oOydenust B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

e  HCIIOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JBH)KEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAUIMYECKUE U aMOp(HbIE Tea,
HACBIIIEHHBIN 1 HEHACBHIIEHHBINA Nap, BIAXKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSA
SHEPrus, TEIIOBOM JBUTATENb, JJIEMEHTAPHBIN AIEKTPUUYECKUM 3apsijl, JIIEKTPUUECKOE
1oJie, MPOBOJHUKUA M JUPJEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKUN TOK, MAarHUTHOE
T0JIE;

e  paznuyaTh ABJICHUS (TEINIOBOE paCUIMPEHUE U CHKaTHeE, TEIJIonepeaayda, TemioBoe
paBHOBECHE, CMayuMBaHUE, KaNWUIAPHbIE SBICHHS, WCHApeHUEe, KOHJICHCAIIUS,
IJ1aBJIEHUE, Kpuctaymsamnusi  (OTBepAeBaHuUE), KUIIEHUEe,  Terionepeaavya
(TEeTUTONPOBOIHOCTh, KOHBEKIIUS, W3IIyYEHHE), DJIEKTpU3AIMS TeJ, B3aUMOJCUCTBHE
3apsag0B, ACHUCTBUS DICKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOACHCTBUE
MarHuTOB, JEUCTBUE MAarHUTHOrO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAas
WHIYKIMS) TO OINUCAHMI0 WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

e  pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (PU3NYECKHE SBJICHHS B MPHUPOJIC: MOBEPXHOCTHOE HATSXKEHUE U
KaWJUISIPHBIC SIBJICHUA B TMPUPOAE, KPUCTALIBI B Tpupone, uznydeHue ColHIa,
3aMep3aHue BOJIOEMOB, MOPCKHE Opw3bl, 0Opa3oBaHWE POCHI, TymMaHa, WHES, CHETa,
ANEKTPUYECKUE SBJICHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMJIH, Jpeild MOJI0COB, POJIb MAarHUTHOTO MOJS JJs SKMU3HU Ha



3emiie, MONSIPHOE CHUSIHUE, MPU 3TOM IMEPEBOJAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHMUIA;

e  ONNCHIBATh H3YYCHHbIE CBOMCTBA T€l U (PU3MUECKHUE SBJICHUS, MCIIONb3YS
(¢u3nyeckue BEIWYMHBI (TEMIEpaTypa, BHYTPEHHSS DHEPIUs, KOJUYECTBO TEIJIOTHI,
yAeNbHas TEMIOEMKOCTh BEIIECTBA, YIEIbHAS TEIUIOTA IUIABJIEHU, YACIbHASA TEIJI0Ta
napooOpa3oBaHusl, yJelbHAs TEIJIOTa CrOpaHHUs TOIIMBA, KOA(P(GUIMEHT MOJE3HOTO
JEHCTBUS TEIUIOBOM MAIlMHbI, OTHOCHTENbHAA BJIAXXHOCTb BO31yXa, 3JEKTPUUYECKUN
3apsAll, CWIa TOKA, OJJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIECHUE NPOBOJHUKA,
yZIE€IbHOE CONPOTUBIICHHUE BEILIECTBA, pa00Ta U MOLIHOCTb 3JEKTPUUECKOTO TOKA), IPU
OMHUCAaHUU TIPAaBUIBHO TPAaKTOBAaThb (PU3UYECKUM CMBICI HCIOJB3YEMBIX BEJIMYUH,
0003HaYeHUsI U €AUHMIIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLINE
JaHHYI0 (U3MYECKYyI0 BEIUYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpauKu
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

e  XapakTepHU30BaTb CBOWCTBA TeJl, (PUINUYECKUE SIBICHUS U IPOLECCHI, UCIIONIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKON TEOpUM CTPOEHUS BELIECTBA,
OPUHIMI CYNEpPHO3ULIMU ToJied (HAa KAa4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsana, 3akoH Oma jisg ydacTtka nend, 3akoH Jxoyns—JIeHna, 3aKOH cOoXpaHEHus
SHEPruM, MPU STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBATh €ro0
MaTEMaTUYECKOE BBIPAKEHNUE;

e  OOBACHATH (PU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTYaLH MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
NPUYUHHOCTIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX ILAroB C
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3UUECKUX SIBICHUHN, (PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEN;

e  pewaTh pacy€THbIe 3aJayd B 2—3 ACUCTBUS, MCHOJB3YysS 3aKOHBI M (POPMYIIBI,
CBsI3bIBalOIME (DU3MYECKHWE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBUA 3a/ayd
3aMMCBIBATh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUISl PELICHUS 3a/]auH,
BbIOMpAaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JUIsl €€ PEeLIeHHUs, IPOBOAUTH PACcUEThI U
CpPaBHUBATH MOJIYYEHHOE 3HAUCHHE (PU3NUECKON BETMUYMHBI C U3BECTHBIMU TAHHBIMU;

e  pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO PELIUTh MPU NOMOILIM (DPU3UUECKUX
METOJIOB,  HUCIIOJIb3ySl ~ ONHMCAHWE  MCCIENOBAaHUA,  BBIACIATH  IPOBEPSEMOE
IPEANOIOKEHNE, OLICHUBATh NPABWIBHOCTh MOPSAKAa IPOBEICHHS HCCIEI0BaHUS,
JIeJIaTh BBIBOJBI,

e  IIPOBOAMUTH OIBITHl 10 HAONIOAECHUIO (U3WYECKUX SIBICHUN WM (U3HYECKUX
CBOMCTB TeN (KanWJIISIpHBIE SIBJICHUS, 3aBUCUMOCTh JJaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HArpEeBaHUs MIPU U3TyUYEHHUH OT LIBETA
u3ayvarouiel (morsjouaroniei) MOBEpXHOCTH, CKOPOCTb MCMIApeHHs BOJBI  OT
TEMIIEpaTypbl JKAJAKOCTH M IUIOIIAAM €€ TIOBEPXHOCTH, OJJIEKTpU3aluus Tel U
B3aMMOJICUCTBHE JJIEKTPUUYECKHUX 3apsiioB, B3aUMOJECHCTBUE MOCTOSHHBIX MAarHUTOB,



BU3YaIM3aIisl MAaTHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB, ACUCTBUS MAaTHUTHOTO TIOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUTATEI
IOCTOSTHHOT'O TOKa): (OpPMYJUpPOBaTh IPOBEPSEMbIE MPEAINOJIOXKEHUSA, COOUpaTh
YCTAHOBKY M3 TMPEUIOKEHHOTO OO0OpYJOBaHMS, OIUCHIBATH XOJ OMNbITa U
bopMyIMpPOBaTH BHIBOJIHI,

e  BBHINOJHATH MPSMBIE H3MEPEHHUS TEMIIEPaTyphbl, OTHOCHTEIHHOW BIAXKHOCTH
BO3/yXa, CHJBI TOKa, HANpPSDKEHUS C HCIOJb30BAHMEM aHAJOrOBBIX MPUOOPOB H
JaTYUKOB (U3NYECKUX BEIUYMH, CPAaBHUBATH PE3YyJbTaThl H3MEPEHUU C YUETOM
3aJlaHHOM a0COTIOTHON MOTPENTHOCTH;

e  TMPOBOJAWUTH HCCIEAOBAHHE 3aBUCUMOCTH OJHOM (DU3UYECKON BEJIMYMUHBI OT
APYrol C WCIONBb30BAHUEM TMPSMBIX HW3MEPEHHH (3aBHCHMOCTH COINPOTHUBICHUS
OPOBOJHMKA OT €ro JUIMHBI, IUIOMAM TIONEPEYHOTr0 CEYEHUs U  YACIbHOTO
COINPOTHBIICHUS BEIIECTBAa MPOBOJAHHMKA, CHUJIbI TOKA, UIYIIErO 4Yepe3 MPOBOAHMK, OT
HaANpsDKEHUs] Ha TPOBOJHUKE, HCCIEIOBAHUE MOCIEIOBATEIBHOIO U IMApalIeNbHOTO
COEIMHEHUI NPOBOAHUKOB): IJIAHUPOBATH MCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY U
BBITMIOJHATh W3MEPEHUs, CIeAys MPEUIOKCHHOMY IUIaHy, (UKCUPOBATH PE3yIbTaThl
[OJyYEHHOW 3aBUCUMOCTM B BHJE TaOMUI U TrpapuKoB, JAejIaTb BBIBOJBI I10
pe3yibTaTam UCCIeI0BaHuUS;

e  IPOBOAMTH KOCBEHHblE M3MEpeHHUs (u3mueckux BeauuuH  (yJenbHas
TEMIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pabdoTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): IUIAHUPOBATH H3MEPEHMS, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYs MPEII0KEHHOW HHCTPYKLNH,  BBIYUCIIATH 3HAYCHHE BETUUHHBI;

e  coOmopaTh MpaBUiia TEXHUKH OE30MAaCHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

e  XapakTepH30BaTh MPUHIUIBI ACHCTBHUS HM3YYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPO Ha MX OMUCaHUS (B TOM YHMCIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, MapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUETUYMK DBJIEKTPUUECKOMN
DHEPTUU, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHBIE DIEKTPONPUOOPHI
(MpUMeEpBI), SICKTPUUYECKUE TPEIOXPAHUTENH, DJIEKTPOMArHUT, SJICKTPOABUTATENb
MOCTOSTHHOTO TOKa), HCMOJb3ysl 3HAHMS O CBOWCTBaX (DM3MUECKHUX SIBICHUU W
HeoOxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;

e  pAacMoO3HaBaTh MPOCThIE TEXHUUECKHE YCTPONUCTBA U U3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXE€MaTHYHBIM pPUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOI, PEoCTarT), COCTaBIATH
CXEMBbI IEKTPUUECKUX LENel C MOCIeA0BATENbHBIM U MapallIeNbHbIM COCUHEHUEM
AJIEMEHTOB, pa3ianyas yCIOBHbIE 0003HAYCHHSI 3JIEMEHTOB JIEKTPUUECKUX LICTICH;

e  IPUBOJAUTH NpHUMEPHI (HAXOAUTh HMH(OpPMALMIO O NpUMEpax) MPaAKTUYECKOTO
UCIOJIb30BaHUsl (M3MYECKUX 3HAHUW B TIOBCEAHEBHOM >KM3HM U1l oOOecredeHus
0e3omacHOCTH MpU OOpallleHHuH ¢ OpudopaMud W TEXHUYECKMMHU YCTpPOMCTBaMu,



COXpaHEHHUs 3JI0pOBbS U COOJIOJCHHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKpY KaroLEen Cpee;

e  OCYUIECTBJIATh MOMCK MH(pOpMaALUU Pu3ndeckoro cojepxanus B MHTepHere, Ha
OCHOBE HMEIOIUXCS 3HAHWUH W TyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICIISITh HMH(OpPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

e  WCIONB30BAaTh TMpPHU BBINOJHEHUH YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISAPHYIO
auTepaTypy (pU3MUECKOro Ccojep’kKaHus, CIPAaBOYHBIE MAaTE€pUANbl, PECYpChl CETH
WuTtepHer, Binajgerb npuéMaMu KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e  coO3l1aBaThb COOCTBEHHbIE MUCbMEHHBIE M KPATKHE YCTHBIE COOOLIEHUs, 0000mas
UHPOPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB (DPU3MUYECKOTO COACpP’KAHUS, B TOM YHUCIE
nyOJIMYHO  MPEACTABIATH  PE3yJbTaThl MPOEKTHOW WM  HMCCIIENOBATEIbCKOM
JESITEeTLHOCTH, TIPH 3TOM T'PaMOTHO HCIOJIb30BaTh M3YUYCHHBIN MOHATHIHBIN ammapar
Kypca (GU3UKHU, CONPOBOXKIATh BRICTYIUICHUE TIPE3CHTALINEH;

e  TIPH BBHINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBaHUH (PU3MUECKUX MPOIECCOB
pacnpeenats 00sf3aHHOCTH B TPYIIE B COOTBETCTBMM C IOCTABJICHHBIMH 3aJla4aMH,
CJICTUTH 3a BBIIIOJIHEHWEM IUIaHA JICWCTBUA W KOPPEKTHUPOBATh €ro, aJeKBAaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJAJ B  JEATENIBHOCTh TPYIIBbL, BbICTPauBaTh
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3periarh KOH(DIUKTHI.

K xoniy oOydenus B 9 kjacce rnpeaMeTHbIE pe3yiabTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUYAIOIIUXCS YMEHUI:

e  HCIOJB30BaTh MOHSATHUSA: CHCTEMa OTCUETa, MaTepHalibHas TOYKa, TPAECKTOPHS,
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO JIBIDKEHUS, nedopmanus (yrnpyras, miacTHIecKas),
TpPEHHEe, IEHTPOCTPEMHUTEIHFHOE YCKOPEHHWE, HEBECOMOCTh U TMEperpy3kd, ICHTP
TSOKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO Tela, PaBHOBECHE,
MEXaHWYEeCKue KojJeOaHus U  BOJHBI, 3BYK, UHOpPa3ByK M  YyJIbTPa3ByK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JaTbHO30PKOCTh, CIEKTPhl HMCIYCKaHWS M TMOTJIONIEHUs, anbda, Oera- W Tramma-
U3JTy4YEHUS], U30TOIIBI, siIepHAs SHEPTETUKA;

e  pa3nmuuaTh SBJICHHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHMHEHUHOE
IBM)KCHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHUE, CBOOOTHOE MaJeHUE Tell,
paBHOMEpPHOE JBM)KEHHE TI0 OKpPYXHOCTH, B3aHMOJCIHCTBHE TeJ, pPEaKTUBHOE
IBW)KCHHE, KOJIeOaTeIbHOE NBIDKEHUE (3aTyXarollhe W BBIHYXICHHBIC KOJeOaHWs),
pE30HAaHC,  BOJIHOBOE  JBWKCHHE,  OTPaXCHHME  3BYyKa,  MPSIMOJIUHEIHOE
pacnpocTpaHeHHEe, OTPaKEHUE U MPEIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPasKeHUE
CBETa, pa3jlokKeHHe Oeloro cBeTa B CIHEKTP U CJIOXKEHHE CIEKTpajbHBIX LIBETOB,
TUCTIEPCUST CBETA, €CTECTBEHHAs PaJMOaKTHMBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO



CHEKTpa U3JIY4YEHHUs) MO OMHCAHUIO UX XapAKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE;

e  pacrno3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3HUECKUX SBJICHUM B OKPYKAIOIIEM
mupe (B TOM unciie Gu3nuecKue sIBJICHUSI B MPUPOJIE: MPUIUBLI U OTJIMBBI, ABUKECHUE
wiaHer CoONHEYHOM CHUCTEMBbI, PEaKTUBHOE JIBJKEHHME JKMBBIX OPraHHU3MOB,
BOCIPHITHE 3BYKOB »XMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, L[YHAMHU,
9X0, BETA TE€JI, ONITUYECKHE SIBJICHUS B IPUPOJIE, OMOJOTUYECKOE JEHCTBUE BUIUMOTO,
yIbTPapuOIETOBOIO U PEHTICHOBCKOIO M3IIyYEHHUU, €CTECTBEHHBIM pPaHOaKTUBHBIN
(GoH, KOCMHUYECKHE Jy4Yd, pPaJMOAKTUBHOE W3IyYEHHE MPUPOJHBIX MUHEPAJIOB,
JENCTBUE paIMOAKTUBHBIX U3JIyYEHUI Ha OpraHU3M 4esloBEeKa), MPU 3TOM MEPEBOIUTH
NPAKTUYECKYIO 337adyy B Y4YEOHYIO, BBIIEIATHh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKM)
(bu3HYeCKUX SBICHHUI;

e  ONNCHIBATh H3YYCHHbIE CBOMCTBA Tel U (PU3MUECKHUE SBJICHUS, MCIIONb3YS
bu3nueckre BeIUMYHUHBI (CpPEIHSASI U MTHOBEHHAsI CKOPOCTh Teja MpU HEpaBHOMEPHOM
JBUKEHUHU, YCKOPEHHE, MEepPEMENICHHE, MyTh, YIJIOBasl CKOPOCTh, CHJIa TPEHUS, CHJIA
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MaJCHHMSI, BEC TEJA, UMITYJIbC Tela,
UMITYJIBC CHJIbI, MEXaHHuYeckas paboTa M MOIIHOCTh, NMOTEHIMAbHAS HHEPIrUs Teja,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHMANbHAS YHEPrUsl CXKATOM MPYKUHBI,
KMHETHYECKasl SHEpPIus, IIOJIHAs MEXaHWYecKas »JHEprus, MEepHoJ M 4YacToTa
KojeOaHuii, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTH CBETa,
NOKa3aTelb MPEJIOMIIEHUS CPEAb), IPHU ONMMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUI
CMBICT HCHOJB3YEMBIX BEIUYMH, OOO3HAUEHUS U €IUHUIBI (PU3NUECKUX BEIMYUH,
HaXoAUTh (POPMYJIbL, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaKi U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;

e  XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBJICHHS U MPOLECCHI, UCIONb3YS
3aKOH COXPAHEHUs dHEPI'MH, 3aKOH BCEMUPHOTrO TATOTEHHUS, MPUHLHUI CYNEPIO3ULNAN
CWJI, NPUHLMUII OTHOCHUTEIBHOCTH [amwiies, 3axkoHbl HbOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBl OTPAXEHUS U TMPEJOMIICHHUS CBETa, 3aKOHbl COXPaHEHUS
3apsAI0BOTO M MACCOBOT'O YMCEN NPH SACPHBIX PEAKIUAX, IPU 3TOM JIaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHUECKOE BBIPAKCHHE,

e  OOBIACHATH (hU3MYECKHE MPOLIECCHl U CBOWCTBA TEJl, B TOM YHUCJE U B KOHTEKCTE
CUTyallMil  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX I1aroB ¢ OMOPOi Ha 2—
3 W3yuYEHHBIX CBOWCTBAa (U3MYECKUX SIBICHHUHM, (U3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

e  pemarh pacy€THblE 3adaud (omuparoluecss Ha CUCTEMY M3 2—3 ypaBHEHUI),
UCTIOJIb3Ysl 3aKOHBI U (OpMyIIbl, CBA3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBHS 33/1aU 3aMMChIBATh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAIOUIUE UITU
M30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pELICHUS,



IPOBOJIUTh PpPAacu€Thl W OICHUBATh PEATMCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(bH3UICCKON BEIIMUUHBL;

e  pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPHU MOMOIIU (HU3UIECKUX
METOJIOB,  HUCIIOJIb3YSl ~ ONHCAHUE  MCCIENOBAaHUA,  BBIACIITH  IPOBEPSEMOE
IIPEANOI0KEHNEe, OIICHUBATh NPABUIBHOCTH TMOPSAKAa IPOBEICHUS HCCICIOBAHUS,
JIeNIaTh BBIBOJIBI, HTHTEPIIPETHPOBATH PE3YIHTATHl HAOIOACHUH U OIBITOB;

e  TPOBOJWTH OMBITHI MO HAOTIOAECHUIO (DU3UUICCKUX SIBICHUA WIH (DU3UICCKUX
CBOMCTB Ten (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS JHEPTHUH,
3aBUCUMOCTh Mepuojia KoJieOaHWW TPYKMHHOTO MasiTHUKa OT MacChl Tpy3a H
KECTKOCTU TMPYNKUHBI W HE3aBUCUMOCTb OT AaMIUIMTYJbl MaJblX KOJeOaHUI,
NPSIMOJIMHEHHOE PAacCIpOCTPaHEHWE CBETa, paslioKeHHWE Oenoro CBeTa B CIEKTP,
U3y4YCHUE CBOMCTB W300paKEHUS B TUIOCKOM 3€pKaJieé U CBOWCTB HM300pakKeHUS
npeaMeTa B COOMparolie TuH3e, HAOMIOACHUE CIUIONIHBIX M JTUHEHYAThIX CIEKTPOB
U3ITyYEHUsI): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
000pyI0BaHUs, OTMIMCHIBATH XOJI ONBITA U €TI0 PE3yIbTAaThl, (HOPMYIUPOBATH BHIBOIBI,

e  TPOBOJWTH MPU HEOOXOIUMOCTH CEPUIO TPSIMBIX U3MEPEHUMN, OTIPENIETIsis CpeaHee
3HAUCHHUE HW3MeEpseMOi BeIWYMHBI ((DOKYCHOE pacCTOSHUE COOWpAIoeld JIMH3HI),
000CHOBBIBaTh BBIOOD cIoco0a u3MepeHus (M3MEPUTEILHOTO MPUOopa);

e  TPOBOJAWUTH  HCCIEJAOBAaHHE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH  C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHU (3aBUCUMOCTh IYyTH OT BpPEMEHH IMpHU
PaBHOYCKOPEHHOM JBIKEHMHM 0€3 HadyaJlbHOM CKOpOCTH, TMepuoja KoyeOaHui
MaTEMaTUYECKOTO MasTHUKA OT JJTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXXKEHHUS CBETA OT
yTiia MajieHus M yTiia NpejoMIIeHUs OT yIJia MaJeHus): TUIAaHUPOBATh MCCIIEIOBAHUE,
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY, (UKCHUpPOBATh pE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BUJEC TAONHIl U TPAPHUKOB, JeJIaTh BBIBOIBI 11O
pe3yiabTaTam UCCIIEeIOBAHNUS;

e  TPOBOJUTH KOCBEHHBIC M3MEPECHUsSI (PU3NYECKUX BEIUYHUH (CPEIHSISI CKOPOCTh H
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JBUKEHUH, YCKOpEHHE CBOOOIHOTO MajJIeHus,
KECTKOCTh TPYKHUHBI, KOIDPHUIMEHT TPEHUS CKOJBKEHHUS, MEXaHHUeckas pabora u
MOIIIHOCTh, YacTOTa W TEPHOJ KOJCOAHWN MaTEeMaTHYECKOTO U TPYKHUHHOTO
MasATHUKOB, OINTHYECKas Cwia coOuparonield JUH3bL, pPaJdOaKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIOJIHSTH
U3MEpPEHUs, CIeNysl MPEIJI0)KEeHHOW MHCTPYKIIMH, BBIYHCIATH 3HAYCHHUE BEITUYMHBI U
aHAIM3UPOBAaTh TOJIYYEHHBbIC pe3yJibTaThl C YYETOM 33JaHHOM MOTPEIIHOCTH
U3MEpPEHUN;

e  coOmomaTh TpaBWjia TEXHUKH OE30MAaCHOCTH TMpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;



e  paziuMyaTh OCHOBHBIE€ MPU3HAKA  M3YYEHHBIX  (PUBMYECKUX  MOJEJeil:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUCUYHBIH HCTOYHHMK CBETa, JyY,
TOHKas JINH3a, [IJIAHETApHAsI MOJIENIb aTOMa, HYKJIOHHAsI MOJI€JIb ATOMHOTO SIpa;

e  XapaKkTepu30BaTh MPUHIUIIBI JEUCTBUS M3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAaHUs (B TOM YHCIIE: CIUAOMETP, TaTYUKH MOJOKEHHUS,
paccTosiHUSL M YCKOPEHMs, pakKeTa, OdXOJOT, OYKH, TMepucKom, (oToamnmapar,
ONTHYECKHE CBETOBOJbBI, CHEKTPOCKON, J03MMETp, Kamepa BuibcoHa), HUCnonb3ys
3HaHHA O CBOMCTBaxX (DU3MUECKUX SABJICHHUM H HEOOXoAuMble (U3NYECKUE
3aKOHOMEPHOCTH;

e  WCIIOJNB30BATh CXEMbl M CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTHMUYECKHUX MPOLIECCOB MPHU PELICHUN
y4eOHO-TIPAKTUUECKHUX 3a/lad, ONTHYECKHE CXEMBbI Ui MOCTPOSHUS M300paxKeHUil B
IUIOCKOM 3€pKaJie U COOMparoleH JINH3E;

e  TPUBOAUTH NpPUMEPHI (HAXOAUTH MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUsl (M3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM Ui OOecredyeHus
Oe3omacHOCTH Tpu OOpalieHnd ¢ NpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM DSKOJOTMYECKOrOo TOBEACHUS B
OKpY>Karollen cpele;

e  OCYUIECTBIIATh MOUCK HH(popManuu ¢usnueckoro cojepxanus B HHTepHere,
CaMOCTOATENBbHO (OPMYNIHPYsT TMOUCKOBBIM 3ampoc, HAXOAMTH IYyTH OMNpeleIeHUs
JOCTOBEPHOCTH TOJY4YEHHON HH(pOpMAIMd HAa OCHOBE HWMEIOIIMXCA 3HAHUU W
JOTOJHUTENBHBIX UICTOYHUKOB;

e  HCIOJB30BaTh IPU BBHIINOJHEHUH YYEOHBIX 3aJ@aHUN Hay4HO-TOIYJIAPHYIO
JIUTEPATypy (PU3NYECKOTO COAEpk aHUs, CIPaBOYHbIE MaTepHalbl, PECYPChl CETH
WNurepner, BiageTp nOpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(GOpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3daBaTb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOIIEHHMSI Ha OCHOBE
uH(pOpMAIIMM U3 HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOrO COJAEpkKaHUsl, MyOIMIHO
NPEACTABIATh PE3YJIbTAThl MPOECKTHOM WIIM HCCIEI0BATEIbCKON NESATENbHOCTH, IMPU
3TOM I'PAMOTHO HCHOJIb30BaTh U3YUYECHHBIN MOHATUMHBIN anmnapar u3y4aeMoro pasjeia
(U3MKKM M CONMPOBOXKIATh BBICTYIJIEHUE Mpe3eHTalMell ¢ y4€ToM OCOOEHHOCTEH
ayAUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pasznen 1.@u3uka u e€ poJib B NIO3HAHUM OKPYKAOLIEro MUpa
bu6nuoreka [JOK
1.1 o - 2
MISHE - Hayka © fipupone https://m.eds00.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHCCIHE BEHHIHAL https://m.edso00.ru/7f416194
bu6nmoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO/I IO3HAHUS https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Pazpen 2.1lepBoHayasibHbIe CBeJIeHUSI O CTPOCHUM BelllecTBa
bu6mmorexa [IOK
2.1 C 1
TPOCHHE BetllecTra https://m.edsoo.ru/7f416194
59 JIBr>KeHWe 1 B3aUMOJIEMCTBHE YaCTHI] 9 1 bu6nmoreka [{OK
' BEIECTBA https://m.edso0.ru/7f416194
bu6nmoreka [{OK
2.3 A 2
IPETATHRIC COCTOANMA Betliectha https://m.edsoo.ru/7f416194
Uroro no pazneny 3)
Paznen 3./IBukeHne u B3auMojieiicTBue Te
bubmmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKCEHHC https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, TUIOTHOCTh 4 1 bu6nmoreka [IOK



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
bu6nmorexa [JOK

33 Cuna. Bujet cun 14 2 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznen 4./1aBienune TBEPABIX TeJ, ) KUAKOCTEN U ra3oB
41 [asnenue. Ilepenaya naBneHust TBEpAbIMU 3 bubanorexa [JOK
' TelIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6nmmorexa [JOK
4.2 JlaBIICHHE KHAKOCTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe asienue 6 https://m.edso00.ru/7f416194
44 JlelicTBuE MKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Utoro no pazneny 21
Paznea 5.Pab6oTra u MOIIHOCTh. DHeprus
bu6nmoreka [JOK
A P 1
> 360Ta M MOWIHOCTS 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2 I1 1
> POCTRIC MEXAHHIMbL > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
53 CXAHITHCECKAT SHEPTIA https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 12


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

8 KUIACC

KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (itcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paznen 1.TensioBble siBjIeHUs
bubmuoreka [JOK
1.1 i 7
CTpoeHie i cBoficTBa BellcCTBa https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
1.2 T 21 1
SILIOBHIS PONECChl > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pasneua 2.2/ieKTpr4yecKkre 1 MATHUTHBIC SIBJICHHSA
51 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN ANEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M 1 1.
3 ATHITTHDBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexka [JOK
2.4 4
DUICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5


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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoasnbie IIpakTuuyeckue (itcpp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Paznen 1.MexaHuveckue siBJieHUs
11 MexaHu4eCcKOe JBMIKCHUE U CIIOCOOBI €TI0 10 1 bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE TEX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
SaKOHEI COXpaHCHILA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2.Mexanuveckne KoJieOaHusl U BOJHBI
bu6nmoreka [JOK
2.1 M 7
CXAHMHIECKHE KOTCOaHHA 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CRATMHACCIHE BOMHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnes 3.2/IeKTPOMarHuTHOE I0JIe U 3JIEKTPOMATHUTHBIE BOJIHbI
31 DNEeKTPOMArHuTHOE TMOJe U 6 9 bubmmorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4.CBeToBble siBJICHUS
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 bubnmnorexa [JOK


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

bu6mmoreka [JOK
4.2 JIMH3BI U ONITUYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmnorexa [HOK
4.3 PasnoxxeHue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazneny 15
Pa3znen 5. KBaHTOBbIC IBJICHUSA
bubmnorexa [IOK
51 Hcnmyckanue v MorionieHue cCBeTa arToMOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpoetiHe aTOMHOTO spa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakun ! 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paspnen 6.I1oBTOpHUTEILHO-00001HAOIIMIA MOAYJIb
6.1 [ToBTOpEeHMne u 00001IeHNE COAEPHKAHUS 9 2 bubnnorexa [JOK
' Kypca ¢usmku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27


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




IHHOYPOYHOE INTAHUPOBAHHUE
7 KUIIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

®usuka — HayKa O PUPOJE.
SIBnenns npupoael. dusndeckne 1
ABJICHUS

Mexann4deckue, TeIUIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

®uznyecKre BEINIUHBI U UX
U3MEpEHHE

Ypoxk-uccinenosanue "M3mepenue
TEMIIEpaTypbl IPHU MTOMOIIN
YKUJKOCTHOTO TEPMOMETpPA U JaTUYHKa
TeMIneparypol”

Kak ¢usuka u npyrue ecrecTBeHHbIE
HAyKH U3y4aloT IPUPOLY.

. bubnuorexa [JOK
EcrecTBeHHOHAYYHBII METO/ 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NIECKUX
SABJICHUM C IIOMOILBIO MOJEJIEH

VYpoxk-uccinenosanue "l[Iposepka
TUIIOTE3bI: NAJbHOCTD MOJIETA IIAPHKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblIe BHICOTA ITycKa"


https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMNbITHI,

but6mmoreka [{JOK

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE https://m.edsoo.ru/Ff09fe0a
BEILIECTBA
8 JIBIOKEHHE YaCTHI] BEIIECTBA bubmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMNbITHI IO
9 HAOIIOICHUIO TETNIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbie COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MEXly CBOWCTBAMU
BEIICCTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc0o0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHu4eckoe ABUKEHHUE.
12 PaBHOMEpHOE ¥ HEPABHOMEPHOE bubmoreia HOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
bubmuoreka [JOK
13 Cxopoctb. EquHUITEI CKOpOCTH httns://m.edsoo.ru/Ff0a079c
14 Pacuer myT 1 BpeMeHH JIBHIKCHHSI bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Wnepnms. 3aK0H HHEPIUU.
15 BzaI/II)MoILeI?ICTBHe TeJ'IpKaK MpUYHHA buGnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchl bubnmorexa [JOK
1 00beMa Tejia 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpenenenne


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBépI[OFO TCIIa»

Penrenue 3anad mo treme "IlnmoTHOCTH

bubmuoreka [JOK

18 Bemecrna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3aumoecTeus Ten. Cuna
ynpyrocTy. 3akoH ['yka
JlaboparopHas paboTa «3ydenue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanum) MpyKUHBI OT
IIPUWIOKEHHON CUJIBI»
21 SIBnenue TaroreHus. Cuia TSKECTH
CBsI3b MEXTy CHJIOM TSOHKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubsmorexa HOK
https://m.edsoo.ru/ff0al778
3aga4 o reMe "Cuna tsoxkectr"”
93 Cuia TSDKECTH Ha APYTHX IJIaHeTaX. bubnmnorexa [JOK
DuU3NYECKUE XaPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
24 Hswmepettite ciut. JlamomeTp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IBYX CHUJI, HAIIPaBJICHHBIX
26 0 OJTHOM MPSMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIASA CHIT
97 Pemenue 3anay nmo Teme
"PaBHonelicTByromas cui'"
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubmmoreka [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yueHue bubnmoreka [JOK


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

30

31

32

33

34

35

36

37

38

3aBUCUMOCTH CHJIBI TPEHHS
CKOJIb)KEHUS OT CUJIbI IaBJIECHUS U
XapakTepa CONMPUKACAKOLIUXCS
MMOBEPXHOCTEID)

Pemenue 3aay Ha onpeneneHne
PaBHOJICHCTBYIONICH CHIIBI

Pemenue 3agau no remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
c», «Cuitel», «PaBHOACHCTBYIOMAS
CHID»

KonTponbHas paboTa o remam:
«Mexaandeckoe JBIKeHHe», «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I'padnueckoe n300pakeHUE CHID»,
«Cumbn

JHasnenne. CriocoObl yMEHbIICHUS U
YBEJTUYCHHUS TaBJICHUS

JlaBienue raza. 3aBUCUMOCTD
IaBJIEHMS ra3a oT 00bEMa,
TEMIIEPATYPHI

Ilepenaua naBiieHUs: TBEPIABIMU
TEIaMH, JKUAKOCTIMM U ra3aMy. 3aKOH
ITackansa

I[aBJ'IeHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC HCﬁCTBHGM CHIJIBI TSAXKECTHU

Pemrenue 3anau 1o teme «/lapiexnue B
JKUIKOCTH U rase. 3axkoH Ilackams

Coobmarommecs: Cocy/Ibl

https://m.edsoo.ru/ff0alcc8

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

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

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a2376

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK



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
bu6nmoreka [IOK

39 T'umpa eCKHii mpecc
FApABIHHCCIII 1P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiineBoi
SKUAKOCTHBIM HAcoC
Atmocdepa 3emmn. [TpuanHs
CYIIECTBOBAHMSI BO3AYIIHOMN
41 o}gcj)lnquH 3emun 3:][3};/ICI/IMOCTL bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro TaBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
but6mmoreka [{OK
42 B LA
ec Boznyxa. ATmocepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 H3mepenne aTMOCHEPHOTO 1aBICHUSI. bu6mmoreka [{IOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM Bubmmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepoun. AtmochepHoe bu6mmoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo Teme
"ATtmocdepHoe naBneHue"”
JleiicTBHE KUAKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
JlaGopaTtopHas pabora «OmnpeneneHue
48 BBITAJIKUBAIOIICH CUJIBL, bu6mmorexa [IOK

JeCTBYIOIIEH Ha TeJ0, TOTPYKEHHOE
B KHUJIKOCTb)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJIE OT 00bEMa MOTPYKEHHOM
B JKUJIKOCTh YacTH TeJla»

IInaBanue Ten

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGoparopHas paboTa
"KoHnctpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOAKH U
onpeeneHue e€ rpy30no -EMHOCTH"

52

53

54

55

56

57

Pewenne 3anau no remam: «IlinaBanue
cynoB. Bo3nyxormnaBanue»,
«JlaBiieHME TBEPIBIX TEN, JKUIKOCTEH
Y Ta30B»

Mexanunueckas pabota

MomHocTs. EqUHUITBI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpHU
nobEMeE 1o JiecTHUIE"

IIpocteie MexaHn3Mbl. Peryar.
PaBHOBecue cui Ha ppluare

KoHnTtponbHas pabora 1o Teme
«/laByieHuE TBEPIBIX TEJ, KHUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabora

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3654

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

58

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme «JlaBneHue TBEPBIX Tell,

but6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe



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

59

60

61

62

63

64

65

66

67

JKUJKOCTEH U Ta30B» / Beepocceuiickas
mpoBepoyHas pabora

Prruaru B TexHuke, ObITY U IPUPOJIE.
JlaGopaTopnas pabota
«MccnenoBanue ycnoBuil paBHOBECHS
pbIyara»

Pemenue 3a1au mo Teme «Y CIIOBUSA
PaBHOBECHS pbIUaray

KoaddutmenT mone3Horo neicTBus
Mexanu3ma. Jlaboparopaas pabota
«3mepenue KII/ HaknonHOM
TUTOCKOCTHY

Pemenue 3agau no teme "Pabora,
MorHocTb, KIT/T"

MexaHnnyeckasi JHEpIHUs.
Kunernueckast 1 noteHIMaIbHas
DHEPrus

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPTUU

YPOK-IKCIIEpUMEHT 110 TEME
"OKCepUMEHTAIbHOE OIpeIeIeHHE
N3MCHCHHS KHHETHYECKON 1
MOTEHUHAIBHON YHEPTUH TIPHU
CKaTBIBAHMH TeJIa 110 HAaKJIOHHOM
IUIOCKOCTH"

KonTponbHas pabota no teme
«PaboTta 1 MOIITHOCTh. DHEPTHUS»

PesepBHeIit ypok. Paborta ¢ TekcTamu

0.5

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

bub6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

bubmuoreka [JOK



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

o teMe "MexaHnuyeckoe aBrKeHue"

PesepHbIii ypok. Pabora ¢ Tekctamu
68 o Teme "Pabota. MoOIHOCTS.
Oneprus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi o0pa3oBaTesibHbIE
padoThl padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUH U UX OITBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYJI 1
3 Mogenu TBEPOTO, JKUJKOTO U 1 bu6mmoreka [{IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOWCTB TBEPOTO,
4 YKUJIKOTO Y Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HAa OCHOBE ITOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKOU TEOPHH
bubmuoreka [JOK
5 Kpucrammueckue u aMmop@HbIe TelIa 1
p pb https://m.edsoo.ru/ff0a5800
5 CmauuBaHUE U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TertoBoe pacIIMpeHHe U CKaTHE 1 bubmrorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETUIOBOTO JIBHYKCHHUS 1
YaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 bu6muoreka [IOK
WU3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 but6mmoreka [{OK



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

VYpok-koudpepennus "[Ipakrnueckoe
WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nuoreka [JOK

1 BEIIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KoanuecTtBo TemnoTel. Y nenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHe TEIIOBOTO OanaHca. bubnmoreka [JOK
TenmnooOMeH U TETIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota

14 "HccenoBadue IBJICHUS bu6nuoreka [JOK
TEIJI000MEHA MPU CMENINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"
PacueT xonuuecTBa TEIIOTHI,

15 HE0OXOIUMOTO JJIsl HATPEBAHUS Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUHU

16 JlaboparopHas pabota "Onpenenenue bu6muoreka [{IOK
yZeJIbHOM TEIIOEMKOCTH BemiecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIUIoTa bubmuoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHne u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHAs bubmmorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIaBICHUS

19 JlaboparopHas padota "Omnpenenenue bubnmnorexa [JOK
yEJIbHOM TEIUIOTHI IIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHIEHCAIIHS. bubnmnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas teriora bubmuoreka [JOK


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

22

23

24

napooOpazoBaHMs U KOHJCHCALIUH.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(EpPHOTO AABJICHUS

BnaxxaocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIHLHOM BIIAXKHOCTH BO3yxa"
Pemenue 3amau Ha onpeneneHue
BII&KHOCTH BO3/TyXa

[IpuHuuUIB paboTHI TEMIIOBBIX
nsurateneil. [lapoBas TypOuHna.
JIBuraTenb BHyTPEHHETO CTOPAHUS

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

25

26

27

28

29

30

KIIJI TermoBoro aBuraTes.
TemnmoBbie JBUTATENIN U 3aITUTA
OKpY>Karollei cpeapbl

3aKOH COXpaHEHUs U IPEBPAILECHUS
SHEPTHH B TEIUIOBBIX MpOIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TenaoBhIe IBICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUH
BemecTna"

KonTponbhas pabota no teme
"TemnoBele ABIIcHU. M3MeHeHNE
arperaTHbIX COCTOSIHUM BemecTna'
Dnektpuzarus Teu. [[Ba pona
3JIEKTPUYECKUX 3aps 0B
VYpok-uccienoBanue "DieKTpusanus
TEeJ UHAYKIHEH U pU
COTMPUKOCHOBEHHUH"

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

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



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

B3aHMOHeﬁCTBHe 3aPsSKCHHBIX TCII.

bub6nmoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpskeHHOCTD 3JIEKTPUYECKOTO bu6muoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocwurenu anexkTprdeckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToMa
34 [IpoBOIHUKY M TUAIIEKTPUKU. 3aKOH bub6muoreka [IOK
COXPaHEHUS JIEKTPUIECKOTO 3apsIa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHnE bu6nuoteka [IOK
CBOMCTB AJIEKTPUUYECKUX 3aPsAJI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBUS €0
36 cyliecTBOBaHMs. MIcTOUHUKI bubmmorexa TTOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlefcTBUS SIIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJICKTPUYECKOTO TIOJISI Ha MTPOBOTHUKH 1
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUIA TOK B METAJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
4acTH
Cuna Toka. JlabopatopHas pabora
but6mmoreka [{OK
41 "M3MepeHue U peryJIMpOBaHUE CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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

DIIeKTPUYECKOE HATIPSUKEHHE.
Bonbr™merp. JlabopaTopHas padora

but6mmoreka [JOK

42 "M3MepeHue U peryJInpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus "

43 CornpoTuBieHre NpoOBOAHUKA. bubnuorexa [JOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JEKTPUYECKOTO CONPOTUBIEHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeueHus: U Marepuana’
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1 yJacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad44a

enu
JlaboparopHast pabota
"MccnemoBaHue 3aBUCUMOCTH CHUIIBI

46 TOKa, UAYIIEro Yepe3 pe3nucTop, oT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUS Ha pe3ucTope”

47 [TocnenoBarenbHOE U apaJIEIbHOE
COCIMHEHHUSI TIPOBOTHUKOB
JlaGopartophas pabota "IIpoBepka

48 MpaBUJIA CIIOKEHUS HANIPSHKEHUN TTPU 1 bubmmoteka [IOK
MOCJIE0BATEIBHOM COEIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlaGopaTtopHas padora "IIpoBepka

49 TIpaBuWJIa Ui CHITBI TOKA MPU 1 bubnmnorexa [JOK

napajieJIbHOM COCAUHCHUUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJla4 Ha IPpUMCHCHHC

but6mmoreka [{JOK

50 3akoHa Oma JUIs pasiIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOAHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bu6muoreka [IOK
ToKa. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGoparopHas pabora "OmpeneneHue
52 a60TpLI I/IFI\)/IO I—II)OCTI/I SHCKTpI/IquKOFO Bubmiorexa LIOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHUE LIENH U [TOTPEOUTETH
53 3JIeKTTp UYECKOM SHEPTUU B ZI:IT Bubmiorexa LIOK
p p ¥ https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
54 ITocTossHHBIE MAarHUTEL, UX
B3aUMOIEUCTBUE
55 VYpoxk-uccienoanue "M3yuenne bu6nuoteka [IOK
HOJIEW ITIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHOE I10J1€
56 3eMIIM U ero 3HadYeHue g )KU3HU Ha Bubmiorexa LIOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
o TeMe "DIeKTpUIECKUE 3apAbl.
57 3apsoKeHHbBIE T;lea U UXx P Bubmiorexa LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. I10CTOAHHBIN
BJIEKTPUYECKUNA TOK"
KonrtponsHas pabora o Teme
"DIEeKTPUUECKHE 3aPSAIbL.
P P bubmuoreka [JOK
58 3apsKeHHBIC Tela U HX

B3auMozeicTBus. IlocTosHHbIN
aeKkTpudeckuil Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

59

60

61

62

63

npoBepoyHas paborta

PeseprubIit ypok. PabGota ¢ Tekctamu
o Teme "[locTosiHHBII
aeKkTpuieckuii Tok" / Beepoccuiickas
npoBepoyHas paborta

OmneIT OpcTena. MaruuTHoe nosue
3JIEKTPUYECKOTro TOKa MaruutHoe
0JI€ KaTyIIKH C TOKOM

[IpuMeHeHHe IIEKTPOMArHUTOB B
texHuke. JlaboparopHas pabora
"N3yuyeHue neicTBUS MarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

DneKTpoABUTaTENb IOCTOSTHHOTO
ToKa. Mcronb3oBanue
AJIEKTPOABUraTeNeH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHcTpynpoBaHue U U3yueHUe
paboTHI AJIEKTpoABUTATENS "

Omnbrtel @apazesi. 3akoH

JIEKTPOMArHUTHON UHIYKIIHU.
[IpaBuiio JIenna

0.5

bub6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

64

65

Dnexrporerepatop. CriocoObl
TTOJTYYCHUS JICKTPUICCKOM IHEPTHUH.
DNEeKTPOCTaHIUU Ha
BO300HOBIIIEMBIX NUCTOYHHUKAX
SHEPrUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "DIeKTpUIecKHue U


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

MAarHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DIIeKTPUYECKHIE U MAarHUTHBIC 1 bubmorexa [JOK
P " https://m.edsoo.ru/ff0ach14

SIBJICHUS

67 Pesepubiit ypok. Paborta ¢ Tekctamu 1 bubnmnorexa [JOK
1o treMe "TeruioBble siBiIeHUA" https://m.edsoo.ru/ffOacc5e

68 PesepBHblit ypok. PaGota ¢ Tekctamu 1
1o TeMe "MarHuTHbIC SIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 145

ITPOT'PAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
] T U BbI
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:y:ennﬂ :)lﬁl?al;(())Ba:eJIbele
padoThbI padoThI pecypesI
MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHHYECKOI'O IBMKCHMS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexa HOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE
nBikeHue. CpeaHsiss © MTHOBEHHas 1
CKOPOCTb
[IpsamonHENHOE PaBHOYCKOPEHHOE 1 bubnunorexa [JOK
JIBU>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHOTO
PaBHOYCKOPEHHOT'O IBH)KEHUSI. 1
I'padux ckopocTu
JlabopaTtopHas pabota "OnpeneneHue
YCKOpEHHsI Tesa Ipu 1 1 bubnuorexa [IOK
PaBHOYCKOPEHHOM JBHM>XEHHUU TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu1ocKoCcTH"
CBoOomHoe nagenue tei. OIbITH 1
lanunes
PaBHOMEpHOE BUKEHNE TIO bubnuorexa LIOK

okpyxHOCTH. [Tepnon u wactora https://m.edsoo.ru/ff0ael76



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

oOpartenus. JIuneitHas u yrimonast

CKOpOCTH
10 IleHTpOCTpEeMHUTETHPHOE YCKOPEHUE
1 Ilepselii 3akoH HetoTona. BexTop bubnuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubmuorexa [IOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3axoH HproToHa. bubnuorexa [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Peienue 3a1au Ha npuMeHEHUE bu6mmoreka [JOK
3aK0oHOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ngjﬁ;fg;?rouﬁf 0aeca2
16 Pemenue 3amau mo teme «Cuita
yIIPYTOCTH»
17 JlaGoparopHas padota «Onpenenenue bubnuorexa [JOK
KECTKOCTHU IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3amgau no reme «Cuna bubmuoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 Jlaboparophas pabota "Onpenenenue bubnuorexa [IOK
K03 duLMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenne 3amad mo teMe "3aKOHEI
21 Herorona. Cuina ynpyroctu. Cuna bubnmoreia LIOK
" https://m.edsoo.ru/ffOafb8e
TpPECHHUS
99 Cuia TSKeCTH ¥ 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepeHuus "IBuxenue Ten

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrtema). ['amakTukn"
Pemenue 3agau mo teme "Cuna
24 TSOKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHS
o5 [IepBas kocmMuyeckasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOYKH.
AOGCOIFOTHO TBEPI0E TEIIO.
26 PaBHOBecue TBEPIOrO TENIA C bubmmorexa TIOK
. - p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmeHT cuinsl. LleHTp TsKECTH
PaBHOBecue MaTepuanbHON TOUKH.
AOGCOIFOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOrO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHHUS.
MowmeHT cuinsl. LleHTp TsKECTH
28 Pemenne 3agau mo teme "MoMeHT bubmuotexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE MO
29 TeMe "MexaHnyecKoe IBUKCHUE buGnnorexa [IOK
. | ’ https://m.eds00.ru/ff0b0408
B3anmopeiictBue Ten
KonrponsHas pabora o Teme
| bu6mmoreka [JOK
30 MexaHUYeCKOe IBHKCHUE.
. " https://m.edsoo.ru/ff0b06ec
B3auMonelicTBue Ten
31 Nmnynee Tena. Umnynasc cuiel. 3aKoH bubmmoreka [IOK



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

COXpaHEHUs UMITyJIbCa. YTIPYroe u
HEYIIPYTro€ B3aUMOJECHCTBUE

Pemenune 3aga4 no treme "3akoH

https://m.edsoo.ru/ffOb07fa

bubmnoreka [IOK

32 COXpaHEHUs UMMyJibca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexanndeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/F0b0agA
Pabota cutbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «Onpenenenue
36 paboOTHI CHITBI TPEHHS TIPH
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAILHON TOBEPXHOCTHY
37 CBs13b 3HEpPrUH U PaOOTHI.
[ToTenuuanbHas SHEPrUst
Kunernueckas sneprus. Teopema o bub6nuorexa LIOK
38 .
KUHETHUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUHU B
MEXaHHUKe
40 JlaGopartopHas padota «/3yuenue bubnuorexa [IOK
3aKOHA COXPaHEHHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe JBUKEHHUE U €TO bubmnoreka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueOaHusl. bubnunorexa [JOK
Breinyxxnennsie kosebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyeckuil 1 npy>KMHHBINA

MassTHUKH


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

45

46

47

48

49

50

51

52

53

54

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoJia KojaeOaHui OT KECTKOCTH
NPY>KUHBI U MAaCChI Tpy3a»

[IpeBpanienue sHepruu npu
MEXaHMYECKUX KOJICOaHMSIX

JlaboparopHas pabota «Onpenenenue
4acTOTHI U Tiepro/ia KoieOaHui
MPYKUHHOTO MasiTHUKa)

Jlaboparophas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpH0JI1a KoJeOaHMi
rpy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexaunueckue BoaHEL. CBOWMCTBA
MEXaHU4ECKHUX BOJIH. [IponosibHbIE 1
TOTNEPEYHBIE BOJIHBI

Ypok-koHpepeHnmus "MexaHUYeCKHe
BOJIHBI B TBEPJIOM TEJIE.
CelicMUYeCKHE BOJTHBI"

3ByK. PacnipocTpanenne u oTpaxkeHue
3BYyKa

VYpok-uccnenosanue "Habmogenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUYECKHI pe30HaHC

VYpok-koHbepeHus "YnbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXpPaHEHHUS.
Mexanuyeckue KoyeOaHus ¥ BOTHBI"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHbI COXpaHeHUs1. MexaHndecKue
KoJieOaHUs U BOJHBI"
DNEeKTPOMarHuTHOE MOJIE. bubnuorexa [IOK
56
DNeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsi3U"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIIBI0 MOOUIIBHOTO TenedoHa
Pemenwne 3aa4 Ha onpeseneHue
60 YaCTOTHI U JUTUHBI 3JICKTPOMArHUTHOU
BOJIHBI
DneKTpOMarHuTHas MPUPO/ia CBETA.
61 Ckopocth cBeTa. BomHoBBIE CBOIICTBA bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [Ipsmonuneitnoe
62 acIpoCTpaHEHHE CBETa. 3aTMECHUS bubmorexa [IOK
pacipocIp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)X€HUs CBeTa. 3epKaia.
63 Pemrenue 3amay Ha IpUMeHEHNE bubmmorexa LOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3aKoH bubmuoreka [JOK


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

IIpCIIOMJICHUA CBCTA

[ToHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ffOb3aea

bubnuorexa [JOK
65 Hcrnonb30BaHrEe IOTHOTO BHYTPEHHETO httos://m.e dso:J_[ru p—
OTpa)KEHHMs B ONTUYECKUX CBETOBOAX — '
JlaboparopHas pabota "Hccienopanue
66 3aBHCHMOCTH YTJIa TIPETOMIICHUS
CBETOBOT'O JTIy4a OT yIJIa TaJCHHs Ha
rpanute "Bo3ayx-crekino""
Ypok-koHpepennus "Vicnonp3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [JOK
68 JIna3el. OnTHYECKAast CUjla TUH3BI
https://m.edsoo.ru/ffOb3f2c
Bbu6morexa [JOK
69 [TocTpoenne n300paxeHM B TUH3AX
R p https://m.edsoo.ru/ffOb444a
JlaboparopHas padora "Omnpenenenue
. bubmuoreka [JOK
70 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKOMN A
R — https://m.edsoo.ru/ff0b4206
7 Ypok-koHpepeHmus "OnTudeckue bubnmorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnuoreka [IOK
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "Jled ekt
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6en0ro cBeTa B CIIEKTP.
74 Omnbitel HetoTona. Crnoxenue bubnuorexa [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopaTopHas padoTta "OTBITHI 11O
pas3NoKeHuto 0e10ro cBeTa B CIEeKTp U

bu6mmorexa [JOK

75
BOCHPHATHIO [IBETa TIPSAMETOB TIpH X https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 [BETOBbIC
¢bunbTpe"
VYpoxk-npaktukym "BoiHoBBIE
76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTEepdepeHys u audpaxus”
77 Omneitel Pe3epdopna u muranetapHas bubnuorexa [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
Hcmyckanue v mOTJIoNIeHHE CBEeTa
79 aromoM. KBauTbl. JIuneiuateie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-mipaktukym "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITYCKaHUs" https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHJIBI bubmmorexa LHOK
s A https://m.edso0.ru/ff0c1672
Crtpoenue atoMHOTO sipa. Hykinonnas bubnuorexa [JOK
82
MOJEIb https://m.edsoo.ru/ffOcl18ac
83 PanuoakTuBHBIE IPEBpAIICHUS. bub6nuorexa LIOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo Teme: bu6mmoreka [JOK
"PapnoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmaga
Ypok-koudpepenuus "PagnoakTuBHbIC
P Gepen 8 bubmuoreka [JOK
86 W3ITyYeHUs B TIPUPOJIE, METUITUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



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
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

88

89

90

SnepHble peakiuu. 3aKOHBI
COXpaHEHUs 3apsI0BOr0 U MacCOBOTO
yucen

DHeprusi CBSI31 aTOMHBIX s1iep. CBA3b
MaccChl U SHEPTUU

Pemenue 3anau no reme "SnepHeie
peakun"

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sHeprun CosHua U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

92

93

94

VYpok-koudepennus "AnepHas
sHepreTHka. [leiicTBus
PaZlMOAaKTUBHBIX M3JIy4YCHUH Ha )KUBBIC
OpraHusmsl"

[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "DIEKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBanToBsbie siBieHUS"

Kontponbhas paboTa mo teme
"DIEeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBantoBsbie siBeHus"

[ToBTOpenue, oboOIIEHHE.

JlabopaTopHbIie pabOTHI 11O KypCy
"BzaumoneiictBue Ten"

bubmnoreka [IOK
https://m.edsoo.ru/ff0c223e

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c245a

95

96

IToBTOpenue, o6o01eHue. Pemenne
PACUCTHBIX U KAUCCTBCHHBIX 3aJa4 I10
teme "TemnoBsie mporecch”

[ToBTOpenue, o6o0mmenHue. Pemenne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [JOK



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

pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIx gBurareiaei"

[ToBTOpenue, 06061eHne. Pemenne

https://m.edsoo.ru/ff0c2a22

97 ACUETHBIX U KaUeCTBEHHBIX 3a/1a4 110 1 bubmmorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHoBOK"
[ToBTOpenue, o6o0IIeHHE.
98 JlaboparopHbIie pabOTHI IO KypC 1 1 bubmorexa HOK
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

UCIIOJIb30BaTh U3YUYEHHBIE MOHATHUS

pa3iauuaTh SBJICHMS 110 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE
pacro3HaBaTh TPOSIBIIEHHE H3YyYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KaroIleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,

IIpHu 3TOM IICPCBOAUTHL IMPAKTHYCCKYIO 3a1a4dy B yqe6Hon, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SIBICHHMA

1.4

OMKCHIBATh HW3YYCHHBIE CBONCTBA Ten U (U3MUECKHE SBIICHHS,
UCTIONB3Ysl  (DM3WYECKHE BEIWYWHBI, TPH ONMUCAHWHM TPABHILHO
TPaKTOBAaTh (U3MYECKUN CMBICI HCIONB3yeMBIX BEIHYWH, WX
0003HAYCHUS U €IUHUIIB (PU3NUECKUX BEJIUYHH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEeJIMYMHAMHU, CTPOWTH TpaUKU  HM3YUYECHHBIX  3aBHCHMOCTCH

(1)I/I3I/I‘leCKI/IX BCIINYNH

1.5

1.6

1.7

XapaKkTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBIICHUS U IPOIIECCHI,
UCIIONIB3YSl M3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPA)KCHHE

OOBSICHATh (PM3MUECKUE SBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMid MNPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh IPUYMHHO-CIEJCTBECHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKux maroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA ()M3NUYECKUX SBJIECHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

peuiaTb paC‘IéTHHC 3aJa4u B 1 -2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI U



(dbopMyIIbI, CBSI3BIBAIONNE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 3aJa4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢u3nueckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JaHHBIE, HEOOXOIUMBIE ISl pelIeHHs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTD MOJTYYEHHON (PU3MUECKOM BEIIMYUHBI

1.8

pacro3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXXHO PELIUTh MpPU HOMOIIA
(Gu3n4ecKux METOJOB, B ONHMCAHUU HCCIIEJOBAaHUS  BBIACIATH
npoBepseMoe  NpeArnoiokeHue  (TUIoTesy),  pa3idyarb U
MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yiabTaT, HaXOAWUTh OUIMOKH B

XO0JE€ OIIbITa, A€J1aTb BBIBOJBI 110 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (1)I/ISI/II-I€CKI/IX SIBJICHUU WU
(¢U3MYEeCKUX  CBOMCTB  Tel:  (opMyIMpoBaTh  MPOBEPSEMbIC
MPENONIOKEeHUsI, CcoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyIoBaHus, 3aIIUCHIBATH X0/ OMBITAa U (HOPMYJIUPOBATH BHIBObI

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HCIOJIB30BAaHHEM AaHAJIOTOBBIX H
UQPPOBBIX MPHUOOPOB, 3aMHCHIBATh IOKAa3aHUS MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

MPOBOAMTH  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOW  (pU3NYECKOU
BEIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSAMBIX HW3MEpPEHUIA,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOIO MCCIEIOBAaHUA, COOMPAThH
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIEAYS MPEII0)KEHHOMY IIJIaHy,
¢buKcHpOBaTh PpEe3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOJIUI U TPaQHKOB, JeaTh BBIBOIbBI

10 pe3yJibTaTaM UCCIIEI0BAHUS

1.12

1.13

1.14

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIEIys
MPEUIOKEHHON MHCTPYKIMH: TIPU BBITOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOWU

BCINYHHBI

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH pu pa60Te C

nabopaTOpHBIM 000pyIOBaHUEM

yKa3blBaTh MPUHLIMIBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTh TMPUHLUIBl JEUCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBIO WX OIHCaHUS,
UCTONb3ysl 3HAaHHUA O CBOMCTBaX (PU3MYECKUX SIBICHUM U

HGO6XOI[I/IMBIG (bl/ISI/I‘ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

MPUBOIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
JKU3HU i obOecriedeHHss O€30MacHOCTH Tpu  oOpamieHuu  C
npuOOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUS 310POBbS U

COOJIIOICHNS HOPM DKOJIOTUYECKOTO MOBEICHUS B OKpY Kalollel cpefie

1.16

OCYILIECTBISATH OTOOP MCTOYHMKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M NYyTEM CpPAaBHEHUS Pa3IMYHbIX HCTOYHHMKOB
BBIICTIATh MHPOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBOW WIIH

MOXET OBITh HEOCTOBEPHOM

1.17

1.18

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/1aHui
HAY4YHOIIONYJISIPDHYIO ~ JIUTEpaTypy  (PU3MYECKOrO  COJAEp)KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeT, Biaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMALUK

13 OJJHOM 3HAKOBOM CHUCTEMBI B APYTYIO

cO31aBaThb COOCTBEHHEIE KpaTKUC NMUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMAIMH (PU3UUECKOTO
COJZIEp>KaHusl, B TOM 4HcJe MyOJIMYHO JeNaTh KPaTKHe COOOIICHUS O
pe3yibpTaTax TPOEKTOB WM Y4YEOHBIX HCCIECIOBAHUM, TPH STOM
IpPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM IMOHATUHHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTAUEH

1.19

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTarTa

1.1

IIPU BBINIOJHEHUH Y4€OHBIX IMPOEKTOB M UCCIIEIOBAaHUI pacipeneiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIIEIUTh 3a BBIIIOJHEHHMEM IUIAHA JIEUCTBUHM, aJeKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JI€ATENBHOCTh TIPYIIbl, BBICTpAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YUYUTBIBAS MHEHHE

OKPYXKaIOIIUX

HpOBepﬂeMbIe NMPEIAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1

00pa3oBaTeJIbHOM NPOrPaAMMbI OCHOBHOT'O 00111€er0 00pa30BaHUs

HCIIOJBb30BaTh MMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINMHMCAHHIO HMX XapaKTCPHBIX CBOWMCTB M Ha



1.3

1.4

1.5

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

pacro3HaBaTh TPOSIBIIEHHME M3YyYCHHbIX (PU3HUECKUX SIBJICHUH B
OKpY’KalollleM MHUpe, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

ONUCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (PU3MUECKHe SBICHUS,
UCTONB3ys (U3MYECKHE BEIMYUHBI, IMPU ONUCAHUU MPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  MCMOJIB3YEMbIX  BEJIUYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapaKTCpUu3oBaTh CBOMCTBaA TECII, (1)I/I3I/I'~IGCKI/IC SABJICHHUA W IPOLECCHI,
HUCIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM HaBaTb CJIOBECHYIO
(bOpMyJ'II/IpOBKy 3aKOHa MW  3allucCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIpAKEHHE

1.6

1.7

1.8

OOBSCHATH (PU3UUYECKUE MPOIECCHl U CBOWCTBA TEIN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIbI0 1 — 2 WM3y4EeHHBIX CBOWMCTBA

¢bu3nueckux ABICHUM, GPU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemats pacy€THbIe 3a7a4u B 2 — 3 JEeMCTBHSI, UCTIONB3YS 3aKOHBI U
(dhopMyIIbI, CBS3BIBAIONTUE (DU3MUSCKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 32J1a4H 3aIHChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX JUI peIIeHHs 3a/Jadyd, BbIOWpAaTh 3aKOHBI U  (HOPMYIIBI,
HEoOXonuMBbIe Al €€ pelleHus], MPOBOAUTh PacuyéThl U CPAaBHUBATH
MOJIydeHHOE 3HAaYeHUE (U3MYECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHBbIMH

paciio3HaBaThb HpO6J'I€MBI, KOTOpPBIC MOKHO pPCHIUTH IIpU ITOMOIIOH
(1)I/I3I/I‘-IGCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMCAHUC UCCIICAOBAHNsA, BBIACIIATD
MMPOBEPACMOC MPCAINIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa

MMPOBEACHMA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOJANTH OIBITHl 10 HAONIOJACHUIO (U3UUYECKUX SIBICHUN WIH
¢busznyeckux  CBOMCTB  Ten:  (opmynHpoBaTh — IpOBEpsieMble

NPEANONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO



1.10

000pyI0BaHUs, OMMCHIBATH XOJ OTBITa U (POPMYIUPOBATH BHIBOJIBI
BBIIIOJIHATH IIPSMBIE WM3MEPEHUS C HCIIOIb30BAHMEM AaHAJIOTOBBIX
puOOpPOB U AATUYUKOB (HU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHN ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3WYECKOMN
BEJIMYMHBl OT JAPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPCHHMN:
IUIAHUPOBATh MCCIIEIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl NOJIYYEHHOM 3aBUCUMOCTH B BHJE TaOiMIl U rpaduKoB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IMPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaAHOBKY,
(R (S14% HpCI[J'IO)KGHHOfI HHCTPYKIIMHK, W  BBIYUCIATH 3HAUCHUC

BCIINYHHBI

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TIpu pabore ¢

abopaTOpHBIM 000PYI0BAaHUEM

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS M3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAaM, COCTaBIISITb CXEMBI
NEKTPUYECKUX LENeld C IOCIEAOBaTENbHBIM W MapaUICIbHBIM
COCJMHEHHEM DIIEMEHTOB, pa3linyas yCJIOBHbIE 00O3HAYCHHS
AJIEMEHTOB JJIEKTPUYECKUX LICTIeH

OPUBOAUTH MNpHUMEPHl (HAXOAUTh HMH(POpPMALUIO O MpuUMepax)
MPAaKTUYECKOTO UCTOIH30BaHUS (PU3NIECKUX 3HAHUH B MMOBCETHEBHOM
KM3HM i obecriedeHus O€30MacHOCTH MpH  OOpallleHHH C
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUS 310POBbS U
COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKpYXKaoIleH cpeie
OCYILIECTBIATh NOUCK MH(OpMaIK GU3NIECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpPAaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIISICTCSA MPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIb30BaTh IIPpU  BBIITOJHCHUU y‘-IC6HBIX 3aJIaHUM HAay4YHO-



1.19

HOMYJISIPHYIO JINTEPaTypy (PU3NYECKOTO COJCpXKaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl ceth MHTepHer; BnameTts  npuEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKUE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMAMIO W3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOTO
COJlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEJICTaBIsATh Pe3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3ITOM
rPaMOTHO UCIOJIb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(bu3MKH, COPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

MIPHU BBITIONHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYMIE B COOTBETCTBHH C
IOCTaBJIICHHBIMU  3a/1a4aMH, CJEAUTb 3a BBIINOJHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJAJ B JCSITEIBHOCTH TPYIIIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

1.2

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHME M3YyYCHHBIX (PU3MUCCKUX SIBJICHUH B
OKpY’KaIoIlleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCTONB3ys (U3MYECKHe BEIMYUHBI, IMPU OMUCAHUU MPaBUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  MCIOJIb3YEMbIX  BEJIMYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMUYUH, HAXOJUTh (POPMYIIbI,

CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapaKTEpU30BaTh CBOMCTBaA TECII, (1)I/ISI/ILIGCKI/IC SABJICHHUA W ITPOLECCHI,
HCIIOJIB3YA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBECHYIO
(bOpMy.HI/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIpAKEHUE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 W3YyYEHHBIX CBOMNCTBA

¢bu3nUecKux ABICHHUM, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7auyd (OomMparomuecs Ha cucremMy u3z 2 — 3
YpaBHEHHIA), WCIONB3yS 3aKOHBI W  (QOPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/1aud
3alHMChIBaTh KPAaTKOE YCIOBHE, BBISABISATH HEJOCTAIOUIME WM
M30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUIL PELICHUs, MPOBOJIUTH pacyEThl M OICHUBATh PEATHMCTHYHOCTD

MMOJIYYCHHOI'O 3HAUCHU (pHSH‘-ICCKOfI BCJIIMYHHBI

paciio3HaBaTb l'IpO6J'ICMBI, KOTOPBIC MOKHO PpPCIIMTL IIpHd IIOMOIIU
(1)I/ISI/I‘I€CKI/IX MCTOAO0B, MCIIOJIB3Yys OIMMCAHUEC HCCICAO0BaHUs, BBIACIATH
MMPOBCPACMOC TIPCAIIOJIONKCHUC, OLCHUBATH IIPABUJIBHOCTL [MOPAAKa
MMpOBCACHUA HCCIICAOBAaHHA, [JOCJIaTb BBIBOABI, HWHTCPIPETHPOBATH

PE3YyIIbTAThI Ha6J'IIOI[eHPII>i 1 OIIBITOB

NPOBOANUTH OMNBITHI MO HAOMIONCHHIO (DU3MYECKUX SIBICHUH WIH
(bHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONUCHIBATH XOJ OMNBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHI,
ompenessis CpelHee 3HAuCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparomell JIMH3bI), 000CHOBBIBATH BHIOOP CrocoOa

U3MepeHus (M3MEpPUTEIBHOTO Mprdopa)

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBNYECKUX BEIHUUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: TUIAHHUPOBATH HUCCIIEIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (DMKCHUpPOBATh pPE3yJbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BHIAC Ta6JII/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTANbHYIO YCTaHOBKY
U BBINOJHATE HW3MEPEHHUs, CIEeays MNpPEUIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmogaTh NpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢

1ab0paTOPHBIM 000y I0BaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKK M3YYECHHBIX (PH3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOYHHUK
CBeTa, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJECIb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O AApa

XapaKkTepu30BaTh MNPUHIUIBI JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIKUCAHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MUECKUX SBICHUA U HEOOXOIUMBIC

(dU3HYeCcKre 3aKOHOMEPHOCTH

HUCIIOJIB30BAaTh CXEMBbI u CXEMAaTUYHBIC PUCYHKHA HN3YUCHHBIX
TEXHUYECKHUX YCTPOKCTB, U3MEPUTEITbHBIX npubopoB u
TCXHOJIOTHYCCKUX IMPOUECCCOB IpPU PCIICHUU YqCGHO-HpaKTH‘{eCKHX
3aaa4, OITUYCCKUC CXCMbI I TOCTPOCHUA H306an(CHHﬁ B IIJIOCKOM
3epKaJie ¥ cOOMparoIei JHH3e

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMH(POpPMALIMIO O TpUMepax)
MPaKTUYECKOTO UCTOIb30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i obOecriedeHusl 0€30macHOCTH Tpu  OOpalieHuud ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHUS 3I0POBbS U

COOJIIOICHNS HOPM IKOJIOTUYECKOTO TOBEICHHS B OKpY Kalollel cpesie

1.18

OCYIIECTBIISAThH MOUCK HH(pOpMau GU3HIECKOTO CONCPIKAHUS B CETH
WuTepHer, camMocTOSTeNbHO (GOPMYIUPYsS TOUCKOBBIM  3ampoc,
HaxOJUTh MYTU  OMNPEACNICHUs  JOCTOBEPHOCTH  MOJYYCHHOMU
nH(GOpMallMd Ha OCHOBE HMEIONIMXCS 3HAHUM M JOMOJIHUTENIbHBIX

HCTOYHUKOB

1.19

UCIOJIb30BaTh IPU  BBIMNOJHEHMHM Y4E€OHBIX 3aJaHuMl  HaydHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOrO COJEp)KaHUs, CIPaBOYHbIC
Marepuaisl, pecypcbl cern MHTepHer; BuageTh NpuUEéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMU U3 OJHOM



1.20

1.21

3HAKOBOM CUCTEMBI B IpYTyIO

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOINCHHUS Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHMX MHNCTOYHHKOB (1)1/131/1'—1601(01"0
coJiepKaHusi, MyOJUYHO MPEACTABIATh PE3YyJIbTaThbl NMPOEKTHOW WU
HCCJIE0BATENIbCKOM  JEeSTENbHOCTH, Opy  3TOM  I'PaMOTHO
KCIIOJb30BaTh U3YUYEHHbIN MOHATUMHBIN anmapaT U3y4aeMoro pasjaeina
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIONHEHUHN Y4YeOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB PACHpPEesITh 005 I3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM  3aJadYaMM, CJIACAUTh 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBIH BKIAJ B JACSITEIbHOCTh TPYMIbBI, BBICTPAUBAThH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, IMPOSABJIAA T'OTOBHOCTbH

pa3pemaTth KOHQIHKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsieMbIe AJIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3BHAHWUUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

®uszuka — Hayka O Inpupoje. SBiaeHus NpHUPOABL.
Odusnyeckue SIBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,

3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
@usznueckue BeIMUUHBL. M3MepeHue  (PU3MUECKUX
BenmuunH.  Dmsuyeckue  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexxayHapoHas CUCTEMA €ITMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA TO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMIKCHHE TMIIOTE3,
9KCHEPUMEHT 10 TMPOBEpPKE THUMOTe3, OOBsICHEHUE

HaO0JII0IaEMOTO SIBJIEHUS
Onucanne GU3NYECKHUX SBJICHUN C TIOMOIIBIO MOIeeH

[IpakTrueckue pabOTHI:

HH#Par###113MepeHne pacCTOSHUIMA.

###Par### 3mepenue 00bE€Ma KUIKOCTH W TBEPAOTO
Tena.

#H#Par###0npeneneHue pasMepoB MaJIbIX TeJl.
#H#Par###3mepenue  Temmnepatypsl  MpU  [TOMOIIHU

KUJKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIIEpPaTyphbl

I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BEIIECTBA

2.1

H#HHPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###/lsiokenne  yvactunr  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHS  YacTUI[ C  TEeMIepaTypowu.

BpoynoBckoe nBmxenue, tuddy3us

2.3

BzauMmopaeiicTBue yacTUI BEIIECTBA: NPUTIKCHUEC U

OTTAJIKMBAHHUC




H#HPar##H# ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOECHHE

ra3oB, XUJIKOCTEH U TBEPHABIX (KPUCTALIUYCCKUX) TEI.

2.4 B3aumocBs3p MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX aTOMHO-MOJEKYISPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTuyeckue paboTHI:
#H##Par###01enka quaMmeTpa aToMa METOJIOM PsiIoB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #HHPar###0OneITEl 1O HAONIONEHWUIO  TEIUIOBOTO

pacuMpeHus ra3oB.
HHAPar###0nbITel TI0 OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTO IMPUTAXKCHUSA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe IBUKEHHE. PaBHOMeEpHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
###Par###CropocTs. Cpenusis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBWKE€HUHU. Pacy€r myTm U BpemMeHU
JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneinctBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ##Par####lnotHocts BemiecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BellleCTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' IIOMOIIbIO TMHAMOMETpA
3.7 ##HPar#t#ABnenne TaroteHus u cuna Tsokectu. Cuna
' TSKECTHU Ha Apyrux miuaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpOE U TEXHUKE
3.9 H#HPar###Croxxenne cuil, HaNpaBICHHBIX IO OJHOU
. npsmMoil. PaBHozaelcTByronas cui
3.10 [IpakTnueckue pabOThI:



3.11

3.12

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS
(mapuka B OKUAKOCTH, MOJEIU  DJIEKTPHUUECKOTO
aBToMOOWIE W Tak jainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBbKEHHUS Opycka WIM IIapuka IIo
HaKJIOHHOM  miuockoctu. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbIThI, JI€MOHCTPUPYIOIIINE
3aBHCUMOCTh pacTshKeHUs (aedopMariv) mpyXKHHBI OT
NPUJIOKEHHONW  cwibl. OTMBITBL, JIE€MOHCTPUPYIOIIUE
3aBUCHMOCTD CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapaKkTepa CONMMPUKACAOIIUXCS HOBerHOCTeﬁ

dusnuecKue SIBICHUS B IPUPOJE: IPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMM CKOPOCTSIMHU B )KMBOW U HEXXMBOU IIPUPOJIE,

JIeMCTBUE CUJIbI TPEHUSI B IPUPO/IE U TEXHUKE

TexHnyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 TA30B

Hasnenune TBEpAoro tena. CrocoObl YMEHBIICHUS H

1 YBEJIUYCHHUS 1aBICHUS
4 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEeMIIepaTyphl
43 [Tepenava maBneHus: TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTnyeckue MalvHbl
3aBUCHUMOCTh  JABJICHUS JKUAKOCTHU OT TIyOWHBI.
4.4 Iunpocratudecknii napagokc. CooOnarommecs cocybl.
I'mppaBnnueckne MeXaHU3MBI
AtMmocdepa 3emin u atmocdepHoe AasieHue. [IpuunHel
A5 CyILIECTBOBaHUS BO3AYIIHOW oOomouku 3emuid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
45 N3smepenue armocdepHoro pasinenus. llpuGopsr s
' U3MEpEeHHsI aTMOC(HEPHOIO AABJICHUS
JleficTBue KMAKOCTHM M Ta3a HAa HOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [naBanue ten. Bo3gyxormnnaBanue



4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TOTpYyKEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BhITAIKUBAOLIEH CUIIBI, JEHCTBYIOIEH Ha
TENO, TOrpyX’EéHHOe B  JKHIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAOIIEH
CWJIBI, IEHCTBYIOIICH HA TENO B >KUIKOCTH, OT 00BbEMa
NOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTHU
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYHpPOBAaHHE  JIOAKM M OmIpeaeseHue  eé

IPy30N0AbEMHOCTH

4.10

411

duznueckue SABJICHUA B npupoac: BJIMAHUC
aTMOC(l)epHOl"O JaBJICHHA Ha JKUBOH OpraHu3M, IUIaBaAHUC

pBIO

TexHuueckue yCTPOWCTBA: COOOILIAIOMIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUNA Ipecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT A

5.1 Mexanuyeckas pabota
5.2 Mexanudeckas MOITHOCTb
£ 3 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS
' IockocTh. [IpaBuiio paBHOBECHsI phryara
5.4 [IpumeHeHue mpaBuiIa paBHOBECHS phlyara K OJIOKY
«3omoToe  TpaBwio»  MexaHWUKH.  KoaddummeHT
9.5 I10JIE3HOTO NeicTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE
5.6 [ToTennmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunerndeckas sneprus
£ g [TostHass MexaHWYecKash JHEprus. 3aKOH W3MEHCHUS |
' COXPaHEHHUS MEXaHUUYECKOU dSHepTUn
5.9 [IpakTrueckue pabOTHI:



#HHPar#H##0npeneneaue padOTbl CUIbl TPEHUS IIPU
PaBHOMEPHOM [IBW)KCHMHM TeJla 10 TOPU30HTAJIBHON
noepxHoctu. McciienoBanue yclIOBUM paBHOBECHS
ppuara. Msmepenune KIIJ[ HakIOHHOM MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

du3nyeckue SIBICHUS B npuponac: pblHaru B TCIIC

5.10
YyeJioBeKa
TexHuueckue yCTpOMCTBA: pbIYar, TMOJABWXHBIM U
5.11 HETOJBMKHBIA OJIOKM, HAKJIOHHAS TIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiembIe 3JIeMeHTHI COEPKAHUS
pasaena 3JIeMeHTa
TETJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKCHHUS  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemecTBa. Macca U pa3Mepsl
' MosieKyln.  ONBITBI, MOATBEP)KAAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKHUHETHUECKON TEOPHH
Mopnenu  TBEpAOro, KUAKOTO M Ta3000pa3HOTo
6.2 cocTostHMM BemiecTBa. Kpucraminueckue u amopdHbie
Tena
OObscHEeHHE CBOWMCTB razoB, )KHIKOCTEH M TBEPABIX TET
0 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUHr
6.4 CMaunBaHUe U KaMWUTSIPHBIC SIBICHUS
6.5 TemnnoBoe pacHIMpeHHe U CKATHE
6.6 Temneparypa. CBs3b TeMIlEpaTypel CO CKOPOCTHIO
' TEIUIOBOTO JABM)KEHUS YaCTHUIL
6.7 Buytpennss sneprus. CnocoObl N3MEHEHUS! BHYTPEHHEN
' SHEPrUH: TEIIoNepeaada U COBEpIIeHNE paboThI
6.8 Bunel teronepenadyu: TEMIOMPOBOTHOCTh, KOHBEKIIUS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

HU3JIYUCHHC

KomnuectBo  TemnoTel.  YaelbpHast — TEIIOEMKOCTH

BCIICCTBA

TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE

TEII0BOro OajgaHca

IInaBnenue u OTBCPACBAHUC KPUCTATINIMUCCKHUX BCIICCTB.

Y,Z[CJ'IBHaH TCIJIOTA IJIaBJICHUA

[TapooOpazoBanue u  koHAeHcanus.  Vcmapenue.
Kunenne. VYnpenbHas  Ttemiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO

IaBJICHUS
BrnaxHocTs Bo3myxa
DHeprus TOIUTMBA. Y IeibHas TEMI0Ta CTOPAHUS

[Tpunmuner  pabotbl  TermoBbix  asurarenein  KITJ
TEIJIOBOTO ABUTaTessl. TeluioBble ABUTAaTEeNIM M 3aluTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U MPEBPAILECHUS YHEPIUH B TEIIOBBIX

nporieccax

[TpakTuyeckue pabOTHI:

H#HAHPar#H#ONbITEL 10 OOHAPYKEHUIO JIEUCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

#HHPar###OnpITBl 1O BBIPAIIMBAHUIO  KPUCTAJJIOB
MOBAPEHHOM COJIM WJIM caxapa.

#HHPar###OnbITE 1o HAOJIFOAEHUI0O  TEIUIOBOTO
paciIpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
###Par###Onpeienenue gaBieHUsT Bo3AyXa B OajuloHe
HINpULA.

H#HHHPar###0nbITbI, JTEMOHCTPUPYIOIIHUE 3aBUCHMOCTH
JIaBJIEHUST BO3JyXa OT €ro oOobéma W HarpeBaHUs WM
OXJIAKICHMSL.

###H#Par###1IpoBepka rumnoTes3sl JUHEHHOM 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KHUJKOCTH B TEPMOMETPUYCCKOU



6.18

TpyOKe OT TeMIepaTyphl.

#H##HPar#t#Habmonenue W3MEHEHUS BHYTPEHHEMN
SHEPTUM TeJla B pe3yJbTaTe TEIUIoNepeaaun U padboThl
BHEUTHUX CHIL

###Par#t#lccnenoBanue sSBIIGHUS TEMJIOOOMEHa TpuU
CMEIIMBAHUU XOJIOJIHOW U TOPSTYEN BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TEIIOTHI,
MOJIyYEHHOTO0 BOJIOM MpH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM I[TUIHHIPOM.

###Par#H#Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par###lccienoBanue mmpoiecca HCIapeHus.
#H##Par###OnpeienieHne  OTHOCUTENBHON — BIAYKHOCTH
BO3/IyXa.

#H##Par###OnpenencHue yAeIbHONW TETUIOTHI TIIaBICHUS

JIBJA.

dusnveckre SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKEHWE W KamWULIpHBIC SBICHHS B TPHPOJE,
KpUCTAIJIBI B Tipupojie, u3nyuenue ConHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHl, TyMaHa,

HHes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULAPBI,  IPUMEPHI
WCIIOJIb30BAaHUsl KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, IMCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

Onektpusanus Tea. [[Ba posa aIeKTpUIeCKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kyiona
(3aBHCUMOCTb CUJIbI B3aUMOACHUCTBHSI 3apSKEHHBIX TNl OT

BCJIMYMHLI 3apaa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

7.3

BHCKTpI/I‘-IeCKoe ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyHIMN Cyneprno3unuy 3JIEKTPUYECKHUX I0JeH



(Ha KAYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpuyeckux 3apsoB. DJeMEHTapHbIN

7.4 anektpudeckuii 3apsan. Ctpoenue atoma. [IpoBoaHuku u
JUAIEKTPUKU
7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
- ONeKTpUueckuid  TOK.  YCJIOBHUA  CYILIECTBOBaHUS
' AIEKTPUYECKOTO TOKA. ICTOUYHMKYU MOCTOSITHHOTO TOKa
HeiictBus JIIEKTPUYECKOTO TOKa (TertoBoe,
1.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KHUIKOCTSX U ra3ax
28 Onektpuyeckas 1enb. Cuina Toka. DJIEKTPHUYECKOE
' HaIpsDKEHUE
29 CormpoTuBiieHne MPOBOHUKA. VY nenvHOE
' COIIPOTUBIICHHUE BEIIECTBA
7.10 3akon Oma 1 y9acTKa 1enu
[locnenoBarenbHoe W HapajUIeIbHOE  COEAMHEHUE
7.11
MIPOBOJTHUKOB
PaGora ¥ MOIIHOCTh JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
213 DJeKTpUYecKue Ienu U MOTPEOUTENH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHbIE MarHuThHl. B3auMOJEHCTBHE MOCTOSIHHBIX
7.14
MarHuTOB
MaruautHoe mozne. MarHutHoe mone 3eMId U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHutTHoe MoJie AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuToB B TEXHUKE
JleficTBMe MarHMTHOrO TOJII Ha NPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCTIOpTE
7.18 Omeitel @Dapanes.  SIBiaeHHME  3IEKTPOMArHUTHOM



7.19

7.20

unaykiuu. [pasuio Jlenna

DneKTporeHepaTop. Crioco6s1 MOJTYyYEHUS
ANEKTPUYECKOW  DHEPTUd.  DIEKTPOCTAaHIMU  Ha

BO300HOBIISIEMBIX HCTOYHHUKAX SHCPTHUU

[TpakTrueckue pabOTHI:

OnbITHl 10 HAOTIOACHHUIO SIEKTPU3AIUHN T HHIYKIUEH
U IIPU COIIPUKOCHOBEHUHU.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO IO Ha
MIPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka pabOTBl SICKTPUUECKON Ienn
IMIOCTOSHHOT'O TOKa.

N3mepenue u peryampoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
I/ICCHGILOBaHI/Ie 3aBUCHUMOCTH CHUJIbI TOKA, I/I,E[YIJ_IGFO qepe3
pPEe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJEKTPUYECKOTO COIMPOTHUBICHUS MPOBOJHUKA OT €ro
JUTUHBI, TIJTOIAIM TIOTIEPEYHOTO CEYCHUS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCNIEOBATEILHOM  COCIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia I CHIBL TOKA IPU IapajuICIbHOM
COeMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
AJICKTPUYECKOTO TOKa, MIAYIIETO 4Yepe3 PEe3ncCTop.
OmpeneneHre  MOIIHOCTH  3JIEKTPUYECKOIO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOYKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOICHUCTBHS IIOCTOSHHBEIX MArHHTOB.
N3yueHnne MarHuTHOTO IO TOCTOSTHHBIX MarHUTOB TIPH
uX oOBeNMHEHWHW U pasnaeneHud. MccnemoBanue
JICUCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OmpITEl, JEMOHCTPHPYIONIHME  3aBUCHMOCTH  CHJIBI



BBaHMOHeﬁCTBHH KaTyIKM ¢ TOKOM W MAaruvuTa OT CHUJIbL
TOKa W HaIpaBJICHUA TOKAa B KaTYIIKC. I/I3y‘-ICHI/IC

ﬂeﬁCTBHH MAargiMuTHOrO IoJii Ha IMPOBOJHUK C TOKOM.

Konctpynposanue U U3y4CHHE paboThI
DIEKTPOJABUIATEIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHONM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SBJICHUA 3J'I€KTp0MaFHI/ITHOI71 WHAYKIWHA:
HUCCICIO0BaHUC W3MCHEHHI 3HAYCHUS U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKA

7.21

1.22

@dusuueckre SABICHUS B MPUPOJE: AJIEKTPUUECKUE
ABIIEHUST B  atMocdepe, OIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoIoCcoB,
POJIb MarHUTHOTO TOJIS JJISI )KU3HU Ha 3emile, MOJISIPHOE

CHUsSHUC

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJIBTMETDP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIHUH,
3JIEKTPOOCBETUTENIbHBIE  NMPHOOPBI,  HAarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsi), ANIEKTPUUYECKUE
[IPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKa, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUIACC
Kon
Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
pazzneina
MEXAHUWYECKMUE ABJIEHUA
Mexannyeckoe IBHKeHHE. MarepuanpHas —TOYKA.
5.1 Cucrema orcuéra
8 8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H#Par###HepaBHOMepHOE NPSIMOJIUHEHHOE JBUKEHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCEPHOM JBUKCHUU



VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JBUKECHHE
8.6 #H#Par###CBoOonHOe Tagenne. OnbITel [ anuies
###Par#t#PaBHoMepHOE NBIDKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u uacrota oOpamienusi. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMurenbHoe yCKOpeHHue
8.8 [Tepssiii 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#HPar#H## [puHIIIT CYNIEPIIO3UIINN CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuila TPEHHsI CKOJIBbKEHUS,
813 CUJIa TPEHHUS MTOKOS, IPYTHe BUJIbI TPEHUS
###Par###Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
814 TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUS
8.15 JBuxenne  miaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpOoCcTb. HeBecOMOCTh M TIeperpy3Ku
PaBHOBecue maTepranbHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16 oo
H#H#Par###PaBHoBecre TBEPAOrO Tela ¢ 3aKPEryIEHHOM
847 OCbI0 BpameHust. MomeHT cwibl. LleHTp Tsxkectn
8.18 Nmnynec tena. U3menenne umnyibca. iMmynbc cuiibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE NBUKEHUE
8.21 Mexanndeckasi paboTa U MOLTHOCTh
PaGora cumn Tsxectu, ynpyroctd, TpeHua. CBA3b
8.22 SHEPTUU U PaOOTHI
[loreHnmanpHass JHEPrus Tena, TMOAHATOTO  HAX
8.23 MOBEPXHOCTHIO 3eMIn
8.24 [ToTeHmanpHast SHEPTUS CKATOUN MPYKUHBI
###Par#t#Kunernueckass ~ sHeprusi.  Teopema o
825 KUHETUYECKON YHEPTUHU
8.26 #HH#Par###3akoH coXpaHEeHU MEXaHUYECKOW SHEPTUn



8.27

8.28

[TpakTuyeckue paboOTHI:

OrnpesiesieHre CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBIKEHHsS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpezneneHue yCKOpEeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOW CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU IYTH OTHOCSTCS
Kak psa  HEYETHBIX 4YMCEeN, TO COOTBETCTBYIOIINE
POMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWJIBl HOpPMalbHOTO JaBieHus. OmnpernencHue
kod(dduimenta TpeHUs CKONbXeHHs. OrnpeeneHne
KECTKOCTU TpyKuHbl. Omnpenenenue padOTbl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBIKEHHM Tejla IO
TOPU30HTANILHON MoBepXHOCTH. OmpeneneHue padboThI
CWJIBl  YOpPYrocTH  Mmpu  noabéMe  rpysa ¢
UCTIOJIb30BAaHUEM  HETOJBMXKHOTO U TOABHXKHOTO

OJIOKOB
®dusnyeckue ABJICHUS B IPUPOJIE: MPHINBBI U OTJIMBBI,
JOBUXKXCHHUC IIJIAHCT COHHC‘IHOfI CHUCTCMBI, peaKTI/IBHOG

JABVIXCHUC )XHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUJIOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

91 KOJICOaHMIl: TIEpPHO/I, 9acTOTa, aMILUTUTY/Ia
9.9 Maremarnueckuit u IIPYKAHHBIN MasITHUKHU.
' [IpeBparteHue SHEPTrUu MpH KOJIeOATEITHHOM JIBH)KCHHUH
0.3 3aryxawmue kojebaHus. BriHyXIeHHBIE KoJeOaHUs.
' Pe3onaHc
Mexannueckue BOJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpogonibHBIE U TIONIEpEYHBbIE BOJIHBIL. J[TMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHMYECKHE BOJIHBI B
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TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ' poMKOCTh U BbICOTa 3BYyKa. OTpakeHUe 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
[TpakTuyeckue pabOTHI:
Ompenenenne 4acTOThl W Tepuoja  KoseOaHWi
MaTeMaTHYEeCKOTO MasiTHUKA.
Ompenenenre 4YacTOTBl W Tepuoja  KosieOaHWi
MPYKUHHOTO MassTHHKA
9.7 WccnepoBanne 3aBUCUMOCTH — Tmepuoia  KosieOaHMid
' MOJBEIIEHHOTO K HUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tmepuoia  KoseOaHMid
MPY>KUHHOTO MAasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
NpYy>KUHBIL. M3MepeHne yCkopeHus: CBOOOTHOTO TaAcHUs
®dusnyueckue SBICHUS B MPHUPOJIC: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSACEHHE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHuueckue yCTPOMCTBA: 3XOJOT, HCIOIb30BAHNE

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

:‘)HCKTpOMaFHI/ITHOC IIOJIC. BHGKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 3J1€eKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeETa.

' BonHoBeI€ cBOlCTBa cBETa

[IpakTuueckue paboTHI:

10.4 W3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa
OuznuecKkue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeicTBre BUJUMOTO, yIABTPaUOIETOBOTO U
PEHTI€HOBCKOTO U3ITy4YECHHUI

106 Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE

QJICKTPOMAarouTHLIX BOJIH AJIA COTOBOM CBSI3HU
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CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MicTouHuku cBeTa
11.2 ITpsimonuHEHOE pacIpocTpaHEHHUE CBETa
113 Otpaxxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
' CBETa
114 [Ipenomienne cBera. 3aKOH TMPEIOMIICHHS CBETA.
. [TonHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nmydeit B IMH3E
116 Ontuueckas cucrema ¢oroannapara, MHUKPOCKONa H
' TejecKona
117 ['ma3 kak onTHyeckas cucrteMa. bim3opykocTs u
' JAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B cniektp. OnbiTel HhtoTOHA.
. CrnoxeHue CreKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[TpakTnyeckue paboOTHI:
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIy4ya OT yIJjla MajeHuUs.
##HPar#Ht#13yuene  XxapakTepUCTHK  HM300pa’keHus
npeaMeTa B IJIOCKOM 3epKaje.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jiyya OT Yrjla THaJeHus Ha
119 IPaHUILIE «BO3JyX — CTEKIION.
' #i#Par###lonyuenne  M300paXeHU C  MOMOIIBIO
CcOoOMparoIIe TUH3HI.
#HH#Par###Onpenenenue  (QOKYCHOTO PpacCTOSHUS U
OINTUYECKOM CUIIBI cOOMparoIeil TNH3BI.
HHHPar###ONBITEL IO pa3oKEHHIO OeJIoro cBeTa B
CIEKTP.
HHHPar###OMNBITEl IO BOCIPHUATUIO IIBETA IPEIMETOB
IIpU WX HAOIIOCHUN Yepe3 LBETOBbIE (PUIBTPHI
dusnueckue sBIeHUs B npupoze: 3atMeHus ConHua u
11.10 JlyHBI, 1IBE€TA TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBeT Heba, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,
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doroanmapar, ONTUIECKHE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA
191 Onwitel Pezepdopna u mmanerapHas Mojzenb aToMa.
' Moguens aTtoma bopa
192 HcnyckaHnne W MOMIOLIEHWE cBeTa aroMoM. KBaHTHI.
' JIunenyaTsie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- U ramMma-u3IydeHus
154 Crpoenne artomHoro snpa. HykioHHas Mopenb
' aTOMHOTO sapa. M3otomnsl
125 PannoaktuBHele mnpeBpamenus. [lepuon momypacnana
' ATOMHBIX SJEP
196 AnepHbie peakuuu. 3aKOHbBI COXPAHEHUS 3apsI0BOTO U
' MacCOBOI'0 YUCE
12.7 DHeprusi CBsI3u aTOMHBIX sifiep. CBA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mctounuku sHeprun
' CouHIta 1 3B€31Q
129 Snepnas osHepretuka. JledcTBHME — paJlMOAKTUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTraHU3MbI
[TpakTideckue paboThI:
HaGnronenue CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccenenoBanue TPEKOB: M3MEPEHUE DHEPIHMU YaCTHUIbI
o0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHA
®dusnueckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN
PaarOaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 palMOaKTUBHOE W3JIIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PATUOAKTHBHBIX M3JIYyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHNUS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanue ponau  (GU3MKM B HAy4yHOMl  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HABAa€MOCTU SIBICHUU TPUPOABI, O POJH DIKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
(bu3HYECKUX 3HAHUN M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUs O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOEHMsI BellecTBa, O (U3NYECKON CYITHOCTU SIBICHUN TNPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX H KBAaHTOBBIX);
YMEHHUE pa3audaTh SBJICHUS 110 OMMCAHUIO X XapAaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JIaHHOE (PU3MUecKoe SBICHHE;
YMEHHE Paclo3HABATh MPOSBICHUE U3YUCHHBIX (PU3HUUECKUX SIBICHUI
B OKpYXalollleM MHpEe, BBIJIESAs MX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnanenue ocHoOBamMu TMOHSATUHWHOIO ammapara U CHUMBOJHYECKOIO
s3blKa (PU3UKKU W UCIMOJB30BaHWE UX JUIS pelIeHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOWCTBA Tei, (U3MYSCKUE SIBICHUS U

MIPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (I)I/ISI/I‘-ICCKI/IC SBJICHHA,

UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TMIO3HAHUS C y4ETOM
coOmro/ieHus TpaBuil O€30macHOro TpyAa: HabmoaeHHe (PU3NYSCKUX
SIBJIEHUI

YMCHHUC CaMOCTOSATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJI
OIBITA U 3aMUCBIBAT €r0 PE3YJIbTATHI, (POPMYIMPOBATH BBIBOIBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEpPEHHI (PU3MUECKUX BEITMUUH:
YMEHHE IUJJAaHUPOBaTh M3MEPEHMS, CaMOCTOSTENBHO COOHpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY [0 HWHCTPYKUUH, BBIYUCIATH
3HAYE€HUE BEJIMYMHBI U AHAJIM3UPOBATh IOJIyUYEHHBIE PE3yJIbTaThl C
y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENILHO ~ COOMpPAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEACTABIATH
MIOJIyYE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE TaOJIUL U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO pe3yJIbTaTaM

HUCCIcJ0BaHusA

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3Myeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb QTOMHOTO si/ipa) U yMEHUE NPUMEHATh UX I

00BsICHEHHSI (PU3MUYECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA Ted, B TOM
qyucie W B KOHTEKCTE CUTyallud HPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C ONOPOM Ha U3yYEHHbIE CBOMCTBA (PU3NYECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

VYMmeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHeHWM),
UCIONB3YS 3aKOHBI U (opMmynbl, CBs3bIBaOIIME (pU3HUEcKue
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBJIATh HEAOCTAIOIIUE JAaHHBbIE, BBIOMpATh 3aKOHbI U (HOPMYJIBI,
HEoOXouMBbIe ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHbIC JaHHbIC,
MPOBOANTH pPAacu€Thl W OLEHUBATh PEATHMCTUYHOCTH MOJYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIMYHMHBI; YMEHHUE OINPENeNATh Pa3MEPHOCTb

buznYecKoil BETUYNHBI, MOTYYCHHON MPU PEIICHUH 3a1a4u

YMeHne xapakTepu3oBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MO MX OMUCAHUIO, MCIIOIB3Ysl 3HAHUS O

CBOMCTBaX (1)I/IBI/I‘I€CKI/IX SIBICHUM U H606XOI[I/IMBIC (I)I/ISI/I‘IGCKI/IG




10

11

3aKOHOMEPHOCTH

YMeHue UCHONb30BaTh 3HAHUS O (U3MYECKHX SBJICHUSAX B
MOBCETHEBHOM JKM3HM i o0ecnedeHuss O€30MacHOCTH MpH
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSl U  COOJIOAECHUS HOPM
HKOJIOTMYECKOTO TIIOBEJEHUS B OKpY)KaOLIEH cpeae; MOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXEHMH (PU3MKM U TEXHOJIOTUH

AJI1 paiuOHAJIBHOTO IPUPOAOIIOJIB30BaHUA

OneIT moucka, mpeoOpa3oBaHUS M MPEICTaBICHHUS WHGOpMALUU
(bU3UYECKOTO CONEpKaHUSA C HCIONb30BAaHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHHWBATH JIOCTOBEPHOCTD
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONIMXCS 3HAaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaTh  IpHU
BBITIOJITHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3HYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
Wutepuner; BnageHue 0a30BBIMM  HaBBIKAMHU  NPEoOpa3oBaHU
uHpOpMAIllMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyi0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHbIE COOOILEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENHHOCTh IBHKEHUS

PaBHOMepHOE U HepaBHOMepHOe nBHXkeHUe. CpenHsas ckopoctb. Dopmyna s

1.2 BBIYKCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMCpHOG HpSIMOJ'II/IHGI\/’IHOG JABHUXKCHHUC. 3aBUCUMOCTEH KOOpAWHAThI TCJIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUYKEHUSI:

13 (1) =x, +ut
I'padvkn 3aBUCHUMOCTH OT BpPEMEHH [JIsi MPOEKIMH CKOPOCTH, TPOCKIIUI
NepeMeNIeHus, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSMOJIMHENHOM
TBUKCHUU
3aBUCHUMOCTh KOOpPJIMHATHI TeJda OT BPEMEHHM B CiIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO ABM)KECHHUS:

2
Self) =vg, =i+ a* ;
2

q)OpMy.HI)I AJId MPOCKIUU TMEPCMCIICHHUA, IMPOCKIUHU CKOPOCTH W IPOCKIHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHUH:

1.4 s.(D=yy,-t+a,- L,

2

U.T('f) =Up, +a, 1,
a,.(f) =canst,
U:I: - U-_I: =2a.s,
I'padyiky 3aBUCUMOCTH OT BpPEMEHH ISl TPOCKIMH YCKOPEHUS, MPOCKIIHH
CKOPOCTH, MPOEKIHH TMEepPEeMEUICHUs, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
PSIMOJIMHEMHOM JBM)KEHUU
CBoOoanoe manenue. GopMysibl, OMUCHIBAIOIINE CBOOOJHOE MMaJeHUE Teja TI0

1.5 BEepPTHKANMU (IBIKEHHWE Tela BHHM3 WU BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BpPEMEHH [UIsl TMPOEKUUH YCKOPEHHS,



MPOCKIIMM CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAACHHM Teja 110
BEPTHKAJIH
CKopocTh paBHOMEPHOIO JIBWJKEHHUS Tejda MO OKpyxkHocTu. Hampasnenue
CKOPOCTH.

(DOpMy.]'Ia IJIs1 BBIYUCIICHUA CKOPOCTU UYCPE3 PaAnyC OKPYKXKHOCTH U IICPUOI

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJILHOC YCKOPCHHUC. HaHpaBJICHI/IC HECHTPOCTPECMUTCIILHOT O

1.6 yckopeHus. @opMyiia i1l BBIYMCICHHs] YCKOPEHUS:
2
a. — L
"R
dopmyiia, CBSI3BIBAIOIIAS IEPUOJT M YACTOTY OOpaIICHUS:
1
V= —
T
Macca. ITnorHocTs Bemectsa. @opmMyra il BBIYUCICHUS INIOTHOCTH:
_m
1.7 vV
1.8 Cuna — BekTopHas pusnueckas BenuunHa. CllokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroTona
Bropoii 3akoH HeroTOHa:
F=m.d
1.10
CoHanpaBiaeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHune nokost u TpeHue ckoibxeHus. Dopmyna A BHIYMCIEHUS MOAYJISI CHIIbI

TPCHUSA CKOJIBXKCHUS:



F_=u-N

Hedopmaruss tena. Ynpyrue u Heymnpyrue gedopmanuu. 3akoH yIpyroi

nedopmariuu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
My -1,
F=G. 1 _2
R
1.14 Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyna 715 BBIYUCICHUS CUITBI TSDKECTH BOM3M MOoBepxHOCTH 3emiu: F = mg.
JIBmxenue maneT Bokpyr Comnna. [lepBast kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BeKTopHas pu3ndeckas BeIMYnHa.
1.15 pP=mo
Nmnynsc cuctemsl ten. M3menenne nmnyibsca. IMImynbsc cuitsl
3aKOH COXpaHEHMsI UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEJI:
1.16 P=myUy +in, Uy =const
PeakTuBHOE ABMKEHUE
Mexanuyeckast padota. @opmyna s BBIYUCICHUS PaOOThI CHIIBIL:
A=Fsoosa
MexaHnueckasi MOIIIHOCT:
1.17
vod
St
Kunernyeckas v noteHuanbHas 3Heprusi. @opmyiia asisi BBIYUCICHUS
KUHETUYECKON DHEPIUU:
1.18 2
i
Br= T

Teopema o kuHeTnyeckoit sHeprun. opmyra AJis1 BEIYUCIECHUS MOTCHIIUATLHON




1.19

OHCPIHUU TCJa, MOAHATOIO

Hang 3eMIIEi:

E,=mgh

Mexannueckas OHEpIrusi:

E=E,+E,

3aKoH COXpaHEeHMs] MeXaHNUeCKOoU 3Heprun. @opMmyiia AJisl 3aKOHA COXPAHEHUs

MEXaHUYeCKOM OHCPI'vMH B OTCYTCTBUC CHUJI TPCHUA: E = const.

[IpeBpaieHre MexaHNYECKON SHEPTUU MTPU HAJTUUUU CUIIBI TPEHUSI.

1.20

1.21

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Poruar. Moment cuner:M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHBIN 1 HenoABWXKHBINA 0110ku. KIT/I mpocThIX MeXaHH3MOB,

n= Anonesmas

AS&I‘I:E‘IEEE&H

JlaBiieHre TBEPAOTO TeNa.

q)opMlea JJIA BBIYMCIICHUA JaBJICHUA TBépI[OTO TCIa:

_E
p_S'

Jasnenue raza. ATMochepHoe JaBlieHHeE.

FI/II[pOCTaTI/I‘-IeCKOC AAaBJICHUC BHYTPH KUIKOCTH.

@opMyita i1 BBIYMCICHUS JAaBJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

1.23

3axoH Ilackans. I'mapaBnudeckuii npecc

3akoH Apxumena. Popmyna Uid ONPENETICHMS BBITAJIKUBAIOIIEH

JNEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

F_jm. =pgv

Vcaosue nnaBanus tena. [lnaBanme CYI0B 1 BO3AYXOILTaBaAHUEC

CHIIBI,



1.24

1.25

1.26

1.27

1.28

Mexannueckue KoyiebaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHHIA.

dopMya, CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KOJICOaHUH:

MaremMarnueckuii W TNpYyXUHHBIA MasATHUKW. [IpeBpamienue sHepruu npu

KoJiIe0aTeIbHOM JABHKCHHUUN
3aTyxa}0H1He KOJIEOaHHS. BBIHY)K,Z[GHHBIG koyiebanus. Pe3onanc

MexaHU4YeCKHEe BOJIHEI. HpOI[OJ'ILHBIe N TMOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI U

CKOPOCTb PaCIpOCTPAHEHHsSI BOJTHBI:

L=v-T

3Byk. I'poMKocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHUIE

nByx cpel. UH}pa3Byk u ynpTpa3ByK

1.29

IIpakmuyeckue pabomul

W3mepenune cpenHell INIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NPYXUHBL; KO3(PPUIMEHTa TPEHUS CKOIBXKEHHUS; paOOThl CUIIBI TPEHMSI, CHJIBI
YIPYTOCTH; CPEIHEH CKOPOCTH JBMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
ycKOopeHHs Opycka NIpU JBM)KEHUM 0 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl H
nepuosia KoysiedaHWH MaTeMaTH4YeCKOro MAasTHHMKA; YacTOThl U  IEpHoja
Kosie0aHul NpPYKMHHOTO MasTHUKA; MOMEHTa CHUJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CUJIBI YNPYTroCTH MPH MOIBbEME TPy3a C IMOMOIIBIO HEMOABHKHOTO
010Ka; paboThI CHIIBI YIPYTrOCTH NPHU MOABEME Ipy3a C MOMOMIBIO MOJIBHKHOTO
6moxka.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT O0BEMA MOTPYXKEHHOM
4acTH TeJla U OT MJIOTHOCTH XKHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHUJIBI
OT MaccChl TeJja; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO JaBJICHUS U OT
poJla IOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYXKHHE, OT CTENEHU
neopManuy NpyKUHBL, YCKOPEHUs! OpycKka OT yIJla HAaKJIOHA HAaIPaBISIOLICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEPHOJAA
KoJIeOaHUH MPYKMHHOIO MAasTHUKA OT MAacChl Ipy3a U JKECTKOCTH NPY’KUHBI;
UCCIIe/IOBAaHNE HE3aBUCHMOCTH TepHoja KoleOaHWH HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHSI pbldara

1.30

Qusuueckue sA6NeHUs 6 npupooe: TPHUMEPbl JABWKCHHA C Pa3IMYHBIMU
CKOPOCTSAMHM B )KUBOU U HEKUBOU NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHMBbBI W OTIWBBI, JABWXCHUC IIJIIAHCT ConneyHon CHUCTEMBI,



PEaKTUBHOE JIBUJKEHHE KUBBIX OPTaHU3MOB, PblYarv B TEJE YEJIOBEKA, BIUSHHE
aTMoc(epHOro JaBlIeHHsI HAa >KMBOW OpraHW3M, IUIaBaHUE pbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPSAACCHUC, celicMHuuecKue BOJIHBI, HYHaMH, 5X0

Texnuueckue ycmpodcmea.‘ CIIMAOMETP, AATYMKU IIOJOKCHHUSA, PACCTOAHUA U
YCKOpCHHUA, AUHAMOMCETP, IMNOAIIWIIHUKHU, PAKEThI, pbl4ar, HOI[BPI)KHBI?I n

HCHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA I1IJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOMIAOIIMECS COCY/BI, YCTPOWCTBO BOJIOINPOBOJA, THAPABIMYESCKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE AABJIEHUA
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammaeckue u amopdHbIe Tena

29 JlBwkenne dactuil BemiectBa. CBS3b  CKOPOCTH JABWXKCHHS YaCTHI[ C

' Temnepatypoil. bBpoyHoBckoe nBmxenue, muddy3us

2.3 CMaunBaHUe U KaMWUISIPHBIC SIBICHUS

2.4 TemnnoBoe pacHIMpeHHE U CKATHE

2.5 TennoBoe paBHOBecHe

26 BuyTtpennss sHeprus. Pabora um Teruiomepemaya Kak CIIOCOOBI H3MEHEHUS

. BHYTPEHHEHN SHEPrUun

2.7 Bune! Ternonepenadn: TeIONPOBOHOCTh, KOHBEKIIUS, H3TYICHHE
Harpesanne wu oxmaxkaenwe Ted. KonudecTBo — TemnoTel. Y aeibHast
TEIUIOEMKOCTb:

2.8
O=cm(t,—1)
3aK0H COXpaHEHUS JHEPTHH B TEIUIOBBIX MpOIleccax. YPaBHEHHE TEIUIOBOTO
Oananca:

2.9
O +0,+..=0
Ucnapenue u koHueHcanusa. V3mMeHeHHe BHYTPEHHEH SHEpPruud B MpOLECCe

210 UCHapeHuss W KoHAeHcanuu. KumneHue IKUIKOCTH. YJelbHas TeIuioTa

' napooOpazoBanusi: L = Q/m

211 BnaxxnocTh Bo3myXxa



2.12

2.13

2.14

IInaBnenne wu Kpucraiumsauus. [I3MeHeHHMEe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUU U KpUCTAJJIU3alluH. YILCJ'II)HaH TCIIOTA IIJIaBJICHUA !

BHyTpeHHss sHEprusi cropanys TOIUIMBA. Y AeNibHAs TEIJIOTa CropaHus TOIUIMBA:

q=Q/m

[Tpuniuns! paboTsl TeroBbix apurateneit. KI1/l tertoBoro apuratens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIeEpaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYI ONYLIEH HArpeTbld IWIMHAP; KOJIWYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThiM LWIMHAPOM, MOCJE OIMYCKaHUS €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3JYyXa; YAEIbHOM TEIUIOTHI
IJIaBleHUsT Jpfa. MccienoBaHue W3MEHEHHS TeMIepaTypbl BOJbI  IPHU
Pa3IMYHBIX YCJIOBUAX; SIBJICHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BoJbl; Mpoiiecca UCIapeHust

Qusuueckue sAenenus 6 npupooe: TMOBEPXHOCTHOE HATSDKEHHUE M KalMJUIIPHBIE
SBJIGHUSL B MPHUPOJE, KPUCTAIIBI B mpupoze, nznydenue ColHIa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

Texnuueckue ycmpoticmea: KalWLIsApbl, IPUMEPbl UCTIOIb30BaHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATUMK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUI'POMETPBI, NICUXPOMETP, MapoBasi TypOMHA, BUTATENb BHYTPEHHETO

CropaHust

3.1
3.2
3.3

OJIEKTPOMATI'HUTHBIE ABJIEHUA
DnekTpuzanus Tei. J[Ba Buaa 3JIeKTpUYECKUX 3aps10B
BsaumopeiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKkoH COXPAaHCHUS SJICKTPUUICCKOTI'O 3apaa

3.4

3.5

Onextpuueckoe mnoiue. Hanpsx€HHOCTh ayekTpudeckoro nousd. [lpuHnun

CYNEPHO3UIMH IEKTPUIECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

Hocwurenn QJICKTPHYCCKUX 3apsa0B. HeﬁCTBHC QJICKTPHUYCCKOI'O IIOJIsI Ha

aneKTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH

3.6

[TocTostHHBIN 31eKTpUUecKuid TOK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.



Hanpsioxenue.

I=qg/t,U=Alq

DJIEKTPUYECKOE CONPOTUBIICHHE. Y JICTTbHOE IEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma s yyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COSTMHEHNE TIPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,

3.9 [MapannensHOE COeMHEHUE TPOBOHUKOB PAaBHOTO CONTPOTHBIICHUS:
U=U;:I=1+1; Rzﬁ.

2 2 2

CMmeniaHHbIe COETUHEHUSI IPOBOTHUKOB
PaboTa u MmomtHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH /[>xoyns — Jlenna:

3.11 O=I"-R-t

312 OnbIT Opcrena. MarHUTHOE Mosie MPSIMOTO NPOBOJHHMKA C TOKOM. JIMHMHK
MarHMUTHON MHIyKITUU

313 MaruutHoe T10jie TOCTOSHHOTO MarHuTa. BsauMopeicTBre MNOCTOSHHBIX
MarHuTOB

3.14 JlelicTBre MarHUTHOT'O NOJIS1 HA POBOJHUK C TOKOM

3.15 OnbiTel Papazes. SABaeHue >aeKTpOMarHuTHON uHAyKIuu. [IpaBuio Jlenna
IIpaxmuueckue pabomul
V3mepeHne  AIEKTPUUECKOTO  CONPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PaOOTHI NMEKTPUUECKOTO TOKA.

3.16 HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKa, BO3HUKAIOMIETO B TPOBOJHUKE

(pCSI/ICTOpBI, naMnqua), OT HaIIpsXKCHUS Ha KOHLaxX IIPOBOJAHHKA; 3aBUCUMOCTHU
CONMPOTUBJICHUA OT AJIMHBI NPOBOJHHUKA, IUIOMIAANW €r0o IMOICPCYHOTI0 CCUCHUA U

YACJIBHOT'O COIIPOTUBJIICHUS.



IIpoBepka mpaBuia JUisl EKTPUUECKOTO0 HANPSDKEHUS MPU MOCIIEI0BATEIEHOM
COEAMHEHUM TPOBOJAHMKOB; IpaBWia Ui CHIBI 3JEKTPUYECKOIO TOKa IpHU

NapajuIeIbHOM COEAMHEHNU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Duzuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIEHUS B aTtMocdepe,

3.17 AIEKTPUYECTBO KHUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiiu, Apeiid MoIocoB,
POJIb MAarHUTHOTO TOJIS [T XKU3HH Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, pPeocTarT,
CUETUYMK  DIIEKTPUYECKOW  ODHEPTHH,  DJIEKTPOOCBETHTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelbHbIE 3JIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
NPEJOXPAHUTEIH, DJIEKTPOMATHHUT, O3JCKTPOJBUTATENh MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHeIe BOIHBL. [1Ikana 3neKTpOMarHUTHBIX BOJIH
3.20 JlydeBast mojieinb cBeTa. [IpssMoMHEHOE pacpoOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jlucniepcus cBeTa
394 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE PacCTOSIHUE JUH3bL. OnTHUYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue mpuOopsI
IIpakmuyeckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHIIBI cOOWparomel JUH3BL, (POKYCHOTO
paccTosiHusl coOMparolie JTMH3HI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
n300paKeHMsI, KOT/Ia TPEAMET PACIONOKEH B JIBOMHOM (OKYCeE), IOKa3zaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
#H##Par###lccnienoBanne CBOWCTBA HM300pa)KEHUsI, MOJYYECHHOTO C TTOMOIIBIO
cobuparomieil JTUH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHA ABYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJla MPEIOMIICHHSI CBETOBOTO JIy4a OT Yrjla TMaJeHHs Ha
TPaHUIE «BO3YX — CTEKIIO»
397 Quzuueckue senenussi 6 npupode. 3atmeHuss ConHima u JlyHbl, 1BeTa Teul,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT HeOa, pedpakiusi, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBUBGIE SBJIEHUA
4.1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnydeHnus. Peaknun ansda-u Oera-




4.2
4.3
4.4
4.5

4.6

4.7

pacnaza

Omnsitel Pe3epdopaa no paccestauro anbda-gactuil. [Lnanerapras Moaens aToma
CocraB aromHoro sigpa. M30Torbl

[Tepuon nmonypacnana aTOMHBIX SIAEP

Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apPsAJ0BOTO U MAaCCOBOTO YUCEN

Qusuueckue sA6leHUs 8 npupode: E€CTECTBEHHBIH paAMOAKTUBHBIN  (oOH,
KOCMHMYECKHE JIy4d, pPaJAMOAKTUBHOE W3JIy4eHHE NPHUPOAHBIX MHHEPAJOB,

HeﬁCTBHe PaaruOaKTHUBHBIX I/I3J'Iy‘IeHI/II71 Ha OpraHus3m 4CJIOBCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYaJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTUKa



YYEBHO-METOJUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
» dusuka, 7 knacc/ Iepeimkua A.B., O6IecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «31aTEeNBCTBO «DK3aMECH)

» ®usuka, § knace/ [lepsimkun A.B., O611ecTBO ¢ OrpaHuYeHHON
O0TBETCTBEHHOCTHIO «IPODAY; Akumonepnoe o0mectBo «M31aTenbcTBO
«IIpocBemienne»

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O611ecTBo C
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 0OIIIECTBO
«M3parensctBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
7 KITACC

1.PaGouas nporpamma.

2. IIporpamMbl OCHOBHOTO 00111er0 00pa3oBanusi. usnka. 7 — 9 Kiaaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nmporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

4. Tlepoimkua A.B. ®usuka. 7 kinacc. YueOHUK /15 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.W. COopHHK BOnpocoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
ITpocsemenne, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. @usuka. 7 — 9ki1acchl: yueOHO-METOANUYECKOTO
nocobus /coct. TuxonoaE.H. — 2-e uza.,crepeorurn. —M.: JIpoda,2013. —
398,(2)

2. I[IporpamMbl OCHOBHOTO 00111eT0 00pa3oBanus. uzuka. 7 — 9 Kiaaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:

4. Tlepoimkua A.B. ®usuka. 7 kinacc. YueOHHK /15 00111€00pa30BaTeIbHBIX
yupexaenuii . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHHK BOTpOCOB U 33124 1o ¢pusuke. 7-9 ki — M.
IIpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KOHTposbHBIE
3aganus. —Caparos:JIuuen, 2014.

8. «KoHTposibHO-U3MepuTenbHbie MaTepuanbl. Pusuka. 7 kinacce/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-MeToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:



10.A.B. Ilepoimkun ®uszuka-8ki 2017 M. Hpoda

11.H.B. ®unonosuu Metoauueckoe nmocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe 1 KOHTPOJIbHBIE PaOO0THI-8
kiacc 2017 M. Jlpoda

13.B.B. lllaxmarosa ,0.P. llledep Auarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopuark Borpocos u 3aiau
2015 M. Jlpoda

9 KJIIACC

1. PaGouast nporpamma. @usnka. 7 — 9xiiacchl: yueOHO-METOJUYECKOTO
noco6wus /coct.TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. [IporpamMbl 0CHOBHOTO 00111eT0 00pa3oBanus. dusnka. 7 — 9 KiIaccel
(aBropsi:A.B.ITepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

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

4. Ileppiikun A.B. @uzuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeNbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 10 ¢usuke. 7-9 k1. — M.:
ITpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHbBIEC U
KOHTpPOJIbHBIE padoThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopusie padboTsl. KoHTpOIBHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponpHO-U3MepuTenbabie MmaTepuanbl. dusuka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ m31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:
KoHTposibHbIE ¥ caMocTOsATEbHBIE pa0OTHI IO (PU3MKe. 9 Kiacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uzuka 9 kinace» / O.W. I'pomuena. — M.:
HznmarenscTBO «IK3amMen», 2014.

Tectel o pusuke. 9 kiace: k yueoOnuky A.B. [lepoiikuna, E.M. I'yTHuk
«Pusznka

9 xnaccy / O.W. I'pomueBa. — M.: M3naTenscTtBo «OK3amen», 2010.
®duzuka. 9 knacc. TemaTudeckue TeCToBbIE 3a/1aHus 7151 HoAroToBkU K ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fpocnasias: OO0
«Axkagemus pa3Butus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChI
CETU UHTEPHET
7 KITACC

. bubnuoreka — Bc€ no npeamery «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru



2. BuneoomnsIThl Ha ypokax. — Pesxum qoctyna: http://fizika-class.narod.ru

3. Enunas komuteknus mudpoBbIX 00pa3oBaTENbHBIX PECYPCOB. — Peskum
noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepualbl K ypokaM (PU3UKH 110 TEMaM; TECTHI [0 TeMaM;
HaTJIsIHBIC TIocoOMs K ypokam. — Pexxum nocryma: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTeIbHBIC PECYPCHl. — Pexum goctyna:
http://www.openclass.ru

6. DJEeKTpOHHBIE YueOHUKH 0 Pu3uke. — Pexxum

nocryma: http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ no npeamety «dusnka». — Pexxum pocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru
3. Equnas xomekius mudpoBeix 00pa3oBaTeIbHBIX PECYpCcoB. — Peskum
nocryma: http://school- collection.edu.ru

4. IHTEepecHbIe MaTepralbl K ypokaM (PU3UKH IO TeMaM; TECTHI 110 TeMaM;
HarJsIIHbIC TocoOus K ypokam. — Pexum nocryma: http://class-fizika.narod.ru
5. ludpossie oOpazoBaTenbHbIe pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DNeKTpoHHBIE Y4eOHUKHU TI0 Pu3nke. — Pexum gocryna:
http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum nocrtymna: http://fizika-class.narod.ru

2. Enunas komtexius iudpoBeix 00pa3oBaTeIbHBIX PECYpCOB. — Pesknm
nocryma: http://school- collection.edu.ru

3. NuTepecHbie MaTepuaibl K ypokaM (PU3HUKH 1O TeMaM; TECTHI 110 TEMaM;
HarJsIIHBIC TocoOus K ypokam. — Pexxum nocryma: http://class-fizika.narod.ru
4. Iludposbie oOpazoBaTeIbHbIE pecypcehl. — PexuM qoctyna:
http://www.openclass.ru

5. DneKkTpoHHbIE Y4eOHHUKHU 10 Pu3nke. — Pexum gocryna:
http://www.fizika.ru

6./lucranmmonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Ki1acc.
CerteBoe oOpa3oBaTeabHOE cooOmiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosutekius 1udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP MH(DOPMAMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurtepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTs0ps» MaTepuabl Mo HUUKE.
http://archive.lseptember.ru/fiz


https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1731554850264023&usg=AOvVaw2sDnU5P8uc0zhGWYezLAtG

11. Auumanuu pusnueckux o0bekToB. http://physics.nad.ru/
12. Kupas ¢puszuka: odyuarormias mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



