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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHWW K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM (eaepanbHOil paboueil mporpaMMbl BOCTUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanne mporpamMmbl 1Mo (U3MKe HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHONH TPAMOTHOCTH OOYYalOIUXCS M OPTaHM3alUI0 H3Y4YeHUs
Gbu3NKKM Ha NESITeNIbHOCTHOM OCHOBE. B mporpamme mo (u3uMke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamera B peanusanuu tpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYUEHHs, @ TaKXKe
MEXIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHUS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEM 00yJarommnXCs.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM AJI1 €CTECTBEHHOHAYUYHBIX YU4E€OHBIX
MIPEAMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SABJICHUI,
U3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTpOHOMHUEH 1 pu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpaA, MPEIOCTaBIsSeT HauOoJiee SICHbIC
oOpas3ipl MPUMEHEHUs] HAyYHOr0 METOJa MO3HaHUs, TO €CTh Crocoda MOoJyYeHus
JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUsA B CTPYKType 0OIero
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH I'PaMOTHOCTH M
MHTEpeca K HayKe Y O0y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHUE
CIEYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAy4HO OOBSACHSTH SIBJICHUS;
+ OILIGHMBATh U TOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;



e UHTEpPIPETUPOBATH  JIaHHBIE W MCIOJb30BaTh  HAy4YHbIC
J0KAa3aTeNIbCTBA JJIsl OJYUYEHHSI BBIBOIOB.

Lenu wu3yueHuss (U3MKM HA YPOBHE OCHOBHOTO 0OIIEro o0O0pa3oBaHUs
onpenenensl B Konmeniuu mnpenogaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @eaepanuu, pean3yrOMIMX
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHUEM
Konnerun MunucrepctBa npocsemienus: Poccuiickoit @eaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [TK4sH).

ey uzyyenus: pusuMKu:

e TpUOOpPETEHHE HWHTEpeca W CTPEMJICHUS OOydYarolmuxcsi K HaydHOMY
M3YUYCHHUIO MPUPOIBI, PA3BUTHE HUX HMHTEIUICKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIC MO3HAHUS U (HOPMUPOBAHHE
UCCIIE0BATEIBLCKOTO OTHOWICHUS K OKPYKAIOIINM SIBIICHUSIM;

« (opMupoBaHKE HAYYHOTO MUPOBO33PECHHUS KaK PE3ysibTaTa U3y4eHUSI OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

« (opMmupoBaHue TpeACTaBICHUM O POJM (PUIUKU JJI Pa3BUTUS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

e pa3BUTHE  TMPEACTABJICHHMM O  BO3MOXHBIX  cdepax  Oyaymieit
podheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, OATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHre 3TUX Lienied mporpamMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o01ero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

e TpHOOpPETEeHHE 3HAHUM O JUCKPETHOM CTPOCHHU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUUYECKHUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

e TpUOOpPETECHUE YMEHUN OMHUCHIBATH U OOBSCHATH (HDU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

e OCBOCHME METOJOB PEIICHHS MPOCTEUIINX pacyETHBIX 3aJad C
UCII0JIb30BaHUEM bu3nUecKux MoJIeseH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUUN HAOJIOMATH MPUPOHBIC SBICHHS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOTBI H  JKCHEPUMEHTANBbHBIC HCCIEAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;



+ OocBOoeHHE MPUEMOB pabOThl ¢ MHPOpMAIUEH PUINIECKOTO COAEPIKAHMUSA,
BKJTFOYast MHGOPMAIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHAIIN3 U
KPUTHUYECKOE OLICHUBaHUE MHPOPMALINH;

e 3HAKOMCTBO €O cpepamMu MPOPecCHOHATBHOMN NIeATeTbHOCTH, CBSI3aHHBIMU
¢ (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBIM ypOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIETO
obOpazoBaHus oTBOAUTCS 238 "acoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJIeNI0), B 8
Kiacce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HEZIEIHO).

[Ipenyaraemelii B mporpamMme o ¢Gu3MKe MepeyeHb J1a00paTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeNIaeT BIOOp MPOBEICHUS
7a00paTOpPHBIX pabOT M OMBITOB C YYETOM HWHIMBUAYAJIbHBIX OCOOCHHOCTEH
00yyYaroImMXcsl, CIUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUM, TpeAJiaraéMblX B paMKax
OCHOBHOT'0 T'OCYJJapCTBEHHOTO 3K3aMeHa Mo (PU3HUKe.

COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPYIKAKILEr0 MUPA.

®usuka — Hayka o npupoze. SABmeHus npuponbl. Du3znyecKue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeauuuHbl. W3mepenne ¢uznueckux BenuuuH. Duszndeckue
npubopsl. [lorpentHocTs u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKW M3y4alOT OPUPOAY.
EcTecTBeHHOHAyuUHbII METOJ TMO3HAHMS: HAOJIIOJEHHE, MOCTAHOBKA HAy4YHOIO
BOMpPOCA, BbIIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT I10 NMPOBEPKE TMIOTE3, OObSICHEHHE
HabogaemMoro aBieHus. Onucanue (PU3NYECKUX SIBJICHUN ¢ TIOMOIIIBIO MOJIEJIEH.

Jemoncmpayuu.

« MexaHnueckre, TEIUIOBBIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBbBIC

SBJICHUS.

o  @Ousnueckue MPUOOPHI U TPOIEAYpa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U

1M POBBIM IPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

« Ormpenenenue UEHbI I€IEHUS NIKAJIbl U3MEPUTENBLHOTO Tprbopa.



« H3mepenue paccTosHUM.

« M3mepenne 00bEMa )KUJIKOCTH U TBEPAOIO TENA.

« Omnpenenenne pa3sMepoB MAJIbIX TEIL.

« H3MmepeHne TtemrepaTypbl MpPU MOMOIIU KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphl.

« IlpoBenenue wuccieoBaHusl MO MPOBEPKE TUIOTE3BI: JATBHOCTH MOJETA
HIapyKa, MyIeHHOI0 TOPU30HTAIIHO, TeM O0Jibllle, YeM OO0Jbllle BhICOTA
yCKa.

Pa3znean 2. IlepBoHavaibHbIe CBeIeHUS] 0 CTPOEHNH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIb, HUX pa3Mmepbl. OIMbITHI,

JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTRA.

JIBr>kenre dacTul BemiecTBa. CBs3b CKOPOCTHM JABWIKEHHUSI YACTHIL[ C
TemriepaTypoil. bpoyHoBckoe aBuxkeHue, nuddys3us. BzaumonencTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUIAKOCTEH M TBEPIBIX
(kpuctammuyeckux) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJSIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

« Habmronenue 6poyHOBCKOTO JBUKECHUS.

« Habmonenue nuddysun.

« HalGmronenue ~ sBneHU#,  OOBACHAIOIIMXCA  MPUTSHKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

« OrieHka JauaMeTpa aroMa METOJOM psiIoB  (C  UCIOJb30BaHUEM
doTorpaduii).

«  OmnbIThI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

o OnbITHl IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.

Mexanunueckoe JBW)XKeHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHHM. Pacuér nmyTtu u
BPEMEHHU JIBUKECHUS.

SIBnenue wHepiMu. 3aKOH WHEpUMH. B3anmoaelcTBUE TeJl Kak MNpUYMHA
U3MEHEHUsI CKOPOCTH JIBMKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUIIC
0o0BbEMa BelecTna.



Cuna KaK XapakTEepUCTHKa B3auMoJeHcTBUs Ted. Cuiia ynpyroctd M 3aKOH
I'yka. 3mepeHune cuiabpl ¢ NOMOUIBIO JUHAMOMETPA. SIBIIEHHE TATOTEHHUS U CHIIA
TsoxecTu. Cuiia TshKecTu Ha apyrux mianerax. Bec tena. HeBecomocts. Croxenue
CWJI, HaMlpaBJeHHBIX MO OJHOM npsiMoi. PaBHoxeicTByromas cuin. Cuna TpeHus.
TpeHue CKOJIb)KEeHUS U TpeHUE NOKos. TpeHue B MpUpoe U TEXHUKE.
Jlemoncmpayuu.
« HalGmogenne MexaHMueCcKOro IBUKEHUS TeTa.
« H3mepeHne cKOpOCTH MPSIMOIUHEHHOTO ABUKECHUSI.
« HaGmogenue siBjeHUS MHEPILIMH.
« HabGmionenune n3MeHeHHsI CKOPOCTH TPU B3aMMOJICHCTBUH TEJ.
« (CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEIL.
« (CloXeHHe CUl, HAPABJIEHHBIX 110 OAHOUN HNPSIMOIA.
Jlabopamopnwie pabomul u onvimol.
« OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJEJIN 3IEKTPUUIECKOTr0 aBTOMOOWUJIS M TaK Jajiee).

« Ormpenenenue cpelHeld CKOPOCTU CKOJIBKEHHsI OpycKa WM LIapHKa IO
HAaKJIOHHOM IIOCKOCTH.

« OrmpexeneHne MIOTHOCTU TBEPAOTO TENA.

e OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb pacTshkeHUs (gedopMariviu)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

e OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hanenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSl raza oT o0béma, Temmneparypsl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUIAKOCTAMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MaIIuHBL. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIYOWHBI. [ MapocraThyeckuii
napajgokc. CooOuaromuecs: cocyabl. [ uapaBiniecKue MEXaHU3MBbl.

AtMocdepa 3emnn u atmMocepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3ayiHON oOonouku 3emuu. OnbiTt Toppuuennu. M3mepenue atrmocdepHOro
JaBJIeHUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEepPHOTO JTaBJICHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxorniaBanue.

Jemoncmpayuu.

« 3aBHCUMOCTH JABJICHHUS r'a3a OT TEMIIEPATYPBL.



[lepenaya naBineHus KUAKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCHUMOCTH BBITAIKMBAIOIIEH CUJTBI OT 00bEMa MOTPYKEHHOM YacTH Tema
Y TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue naaBaHus Te: IIABaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tea B BOJAE OT 00bEMA MOrpyKEHHOU B
XKUJKOCTb YaCTH TeJa.

OnpeneneHne  BBITAIKUBAIOIIEW  CHJIBL, JCHCTBYIOLIEH Ha  TEJo,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIbI, IEVCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaccChl Tea.

OneITBl, JEMOHCTPHUPYIOLUIUME 3aBUCUMOCTH BBITAJKHWBAIOLICH  CHJIBI,
JEeHCTBYIOIIEH Ha TEJIO B AKHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb. IIpaBuiio
paBHOBecus pbluara. [ [pumeHeHue npaBusiia paBHOBECHS pbluara K 0J10Ky. «30J10TO€
npasuwio» Mexanuku. KITJI mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHIMANbHAs DSHEPIUS.
[IpeBpaiienre 0AHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
DHEPIrUu B MEXAHHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

Ornpenenenue pabOTHI CUIIbI TPEHUS PU PABHOMEPHOM JBH>KCHHUH TeEJIa 110
TOPU30HTAIBHOM ITOBEPXHOCTH.
UccnenoBanue ycinoBuid paBHOBECHUS pblyara.



» HWsmepenne KII/] HakKIOHHON IUIOCKOCTH.
« M3yuyeHue 3aKOHA COXpAaHEHUS MEXaHUYECKON SHEPTUU.
8 KUIACC

Paspneu 6. TerioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIAPHO-KUHETUYECKON TEOpPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOIrO, >XKHUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEIIECTBA.
Kpucrannumueckue u amopdusie Tena. OObsSCHEHUE CBOMCTB Ia3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUUM MOJEKYJAPHO-KMHETUYECKOU TEOPHHU.
CmauuBaHN€e U KalWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupEHne U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsist 3Heprus. CrocoObl H3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIUIonepeaaya u copepiieHre padboTel. Buasl Temionepenaun: TemionpoBOIHOCTD,
KOHBEKIIHUS, U3JIyYEHHUE.

KonnuecTBo Temnotel. YenbHas TEMIOEMKOCTh BELIECTBA. TemooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. [lmaBinenue u
OTBEPACBAHHE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenwe. Kunenume. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTrMochepHOTo
JABJICHHUSI.

Bnaxuocts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeroBbix aurareneir KIIJ[ TermioBoro asurarens.
TerutoBble IBUTaTENN U 3alIUTa OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu.

« HaOmonenne OpoyHOBCKOTO JBUKEHHUSL.

« Hab6mronenue nuddysun.

« Habmonenue sBIIeHHM CMauyMBaHMS U KaMILIIPHBIX SBJICHUM.

« HalGnrogeHue TemioBoro paciupeHus Tedil.

« H3meHeHue AaBieHUs ra3a NpU M3MEHEHMHM O0bEMA M HArpeBaHUM WU

OXJIAXKJICHUH.
« IlIpaBuna uamepeHus: TeMIEpaTyphl.
« Buael Temionepenayu.



« OxJaxaeHue Npy COBEPIICHUH PabOTHI.

« HarpeBanue npu coBepiieHrH padOTH BHEITHUMHU CHUIIAMH.

« (CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

« HalGmogenue kumneHus.

« HalGnrogenue mocTosHCTBA TeMITepaTyphl MPHU TIIaBJICHUH.

« Moaenu TErIoBbIX JBUTATENIEH.

Jlabopamopnwie pabomuel u onvimol.

e OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

« OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WJIM caxapa.

o OnbIThl MO HAOIIOJIEHUIO TEIMJIOBOTO PACIIUPEHHS Ta30B, KUJIKOCTEH U

TBEPABIX TEII.

« Ormpenenenue qaBiaeHUS BO3yXa B 0a/IOHE MIMPHUIIA.

o OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3[yXa OT €ro

00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

« IIpoBepka rumnoressl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTU

B TEPMOMETPUUECKOM TPYOKE OT TEeMIIEPATYPHI.
« HalGmonenne wu3MeHeHUsT BHYTpPEHHEH OHEpPrHMM Tella B pPE3ysbTare
TEerIonepeaaui U paboThl BHEITHUX CHUJI.

o MHccrnenoBanue siBlieHHs TEIJIOOOMEHA MPU CMEMIMBAHUM XOJOJIHOW U

ropsiueu BOJBI.

« OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOM  Ipu

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHIPOM.

« Omnpenenenne yaeabHON TEINIOEMKOCTH BEIIECTBA.

» MHccnenoBanue npouecca ucrapeHus.

« OmnpeneneHne OTHOCUTENIBHON BIIAJKHOCTH BO3yXa.

« Omnpenenenne yaeabHON TEIIOTHI IUIABJICHUS JbJA.

Pa3znes 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Dnektpuzanms Ten. [Ba poja sieKTpudecKux 3apsanoB. BzammopercTBue
3apspKeHHbIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKIY TEJIaMM ).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mosist. [lpuHumm
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JICKTPUUECKUMN 3apsijl.
Crtpoenue aroma. IIpoBOAHMKM ¥  JMDJNIEKTPUKUA. 3aKOH  COXPaHECHUSA
AIEKTPUUYECKOTO 3apsiia.



OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA.
NcTouHuKN MOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSKECHHUE.
ComnpoTuBiieHHE TPOBOJHHKA. YJIETbHOE CONPOTUBIECHUE BemlecTBa. 3akoH Oma
IS ydacTka nenu. [locnenoBarenbHoe U mapajuieibHOE COEAUMHEHUE MPOBOJHUKOB.

Pabora ® MONIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoymsa—Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dISKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTostHEBIE MarHuThl. B3anMogeicTBUe MOCTOSHHBIX MAarHUTOB. MarauTHoe
nojie. MarauTHOoe moJie 3eMJIM M €ro 3HaueHue I KU3HHM Ha 3emiie. OIBIT
Opctena. MaroHuTHOE MoJI€ JIEKTPUYECKOro Toka. [IpuMeHeHre 1eKTpOMarHuToB
B TeXHUKE. JIeHCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO  TOKAa. VICronp30BaHWE  AIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHne 3JIEKTPOMArHUTHOM MHAYKUIMU. [IpaBuio Jlenna.

DJIEKTpOreHeparTop. CrocoObI MOTy4YECHUS AIEKTPUYECKOU SHEPIHUH.
DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

« DnekTpusauus Ted.

« JIBa poaa 3EeKTPUUECKHUX 3aPSAI0B U B3aUMOJICVCTBUE 3APSIKEHHBIX TEIL.
e YCTpPOMCTBO U ACHUCTBUE IEKTPOCKOIIA.

« DJeKTpoCTaTUYECKasi MHIYKIIHS.

e 3aKOH COXpaHEHUS JIEKTPUUYECKUX 3aPsI0B.

o [IpoBOOHUKY U TUDIIEKTPHUKHU.

« MopaenupoBaHHu€e CUIIOBBIX JTUHUN JJIEKTPUUECKOTO TOJIS.

e VCTOYHHKM MOCTOSIHHOTO TOKA.

» JlelicTBUS DIEKTPUYECKOTO TOKA.

e  DJIEKTPUYECKUU TOK B KUJIKOCTH.

« T 'a3zoBbIl pa3psia.

« H3mepeHne cuibl TOKa aMIIEpMETPOM.

« H3mepeHne 351eKTpUUECKOr0 HAMPSKEHUSI BOJIBTMETPOM.

« Peocrar 1 MarasuH CONPOTHUBIICHUN.

« B3auMoencTBrUe NOCTOSIHHBIX MAarHUTOB.

« MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.
« MopaenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.



OmneIT Opcrena.

MarsuTHoe€ 1oJje ToKa. DJIEKTPOMarHur.

JleificTBrEe MarHUTHOTO TIOJIS1 HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb OCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Omneitel @apagnes.

3aBUCHMOCTh HANpPaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnsie pabomul u onvimol.

OnbITel MO HAOMIONECHUIO DJICKTPU3AIMU  Tel MHAYKIUMEH U TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne JEWCTBUS JJIEKTPUUYECKOrO TMOJS HA MPOBOAHUKH U
JTUAJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3MmepeHue u peryimpoBaHue CUJIbI TOKA.

N3MepeHne U peryIMpoBaHUE HAIIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WIYLIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JWHBI, IUIOLIAAUA IONEPEYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mnpaBuiia CIOXKEHHUS HANPSKEHUW IPU IOCIEN0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia aJis CUJIbl TOKa MPU TapauieIbHOM COECIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIECKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOITHOCTH JJICKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HANPsKECHHS HA HEM.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHECHUU
U pa3JIeJICHUH.

UccnenoBanue neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



e OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTyIIKH C TOKOM M MAarHUTA OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYLIKE.

« H3ydeHue AEHCTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

« KoHcTpynpoBanue u nuzydeHue padoThl AIEKTPOIBUTATENS.

« HW3amepenne KIIJ] anexkTpoaBuraTeabHON YCTAHOBKHU.

e« OneITBl MO UCCIACAOBAHUIO SIBICHUS JJICKTPOMArHUTHON WHIYKIIUU:
UCCIICAOBAHUE W3MEHEHUW 3HAYEHWS WM HAIPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KUIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBHkeHUE. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
newxeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMOMHEHHOe aBmxkeHue. CBoOoaHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE nBHKEHUE MO OKpYKHOCTH. Ilepmon u vactora oOpaieHus.
JIuHeiHas u yrioBast CKOpOCTH. L[eHTpoCTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Bropon 3akoH Hetorona. Tperunii 3akoH HerotoHa.
[IpuHIMI CynEPNIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHHUS CKOJIbKEHUS, CHUIIa
TPEHHUS TTOKOSI, APYTHE BUJIBI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianerT BOkpyr Connua. IlepBas kocMuueckas CKOPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue martepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChI0 BpamieHusi. MoMeHT cuibl. L{eHTp TshkecTu.

Nmnynec Tena. M3meHnenne umnyibca. UMIynbc CHIIbl. 3aKOH COXPaHEHHS
MMIyJbCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
Tpenus. CBsi3b 3HEpTruu U padoThl. [loTeHIIMaIbHAS PHEPTUS TeJa, MMOHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [0TeHIIManbHas SHEeprusl CKATOM NMpy)UHbl. KuHeTnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHUH.

Jemoncmpayuu.



Habmonenne MexaHM4ecKoro ABM)KEHUS TEJla OTHOCUTENFHO Pa3HBIX Tel
OTCU€Ta.

CpaBHEHHME NIyTeW W TPAGKTOPUM JBHKEHHsI OJHOIO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSL.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGutoieHne 1BUKEHUS Tella 0 OKPYKHOCTH.

HabntoieHne MexaHn4ecKuX sIBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCUTEIBHO
KaOuHeTa PU3UKU.

3aBHUCUMOCTh YCKOPEHUS Te€Ja OT MACChI Tela W JECHCTBYIOIIEH HA HETO
CUJIBI.

Hab6utoieHue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUH TEJL.

N3meHenue Beca Tea npy yCKOPEHHOM JIBHKCHUU.

Ileperaua uMIrynbpca py B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTUU NTPU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NIPU ABMKEHUU Tena Mo ACHCTBUEM
OPYXXUHBI.

Jlabopamopnwie pabomel u onvimol.

KoHcTpynpoBanue TpakTa il pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JBYDKEHUS MAPUKA WA TEIICHKKH.

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WM JABHMIKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OmnpeneneHre yCKOpPEHHS Tela TPHU PABHOYCKOPCHHOM JIBYDKCHHH TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH TYTH OT BPEMEHHM IPH PaBHOYCKOPESHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBKCHHS OT  CHIIBI
HOPMAaJIbHOTO JIABJICHHS.



« Ompenenenue kodPuIeHTa TPEHUS CKOTBKCHUS.

« Ompenenenne KECTKOCTU IPYKUHBI.

« Ompenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJIa 110

TOPU30HTAIBHON OBEPXHOCTH.
« Onpenenenve pabOThl CUJIBI yOPYrOCTH TMpU MOABEME Tpy3a C
MCIIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

« H3ydeHue 3aKk0OHA COXpaHEHUS YHEPTUH.

Pa3znen 9. MexannuecKue KoJie0aHUA M BOJIHEBI.

Koneb6arenbHoe nukeHre. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
4acToTa, aMIUINTyJa. MareMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPTUH MpH KOJIeOaTETbHOM JIBHXKCHHH.

3aryxaromue — konebaHus.  BpiHyxneHHole — KoneOaHus.  Pe3onaHc.
Mexannueckue BosiHBL. (CBOHCTBa MeEXaHWYEeCKMX BOJH. [IpomoneHeie H
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

o HaOmronenue koisieOaHMi TEI MO AEUCTBUEM CHJIBI TSKECTH U CHJIBI

YOPYTOCTH.

« HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

« HabmoneHue BEIHYXICHHBIX KOJICOAHHHM M pe30HAHCA.

« PacnpocTtpaHeHne MpoIoJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

« HalGnrogeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

»  AKYyCTHYECKHUMN PE30OHAHC.

Jlabopamopnuie pabomel u onvimol.

« Onmnpenenenne YacToThl W Mepuoja KoJiebaHMM MaTeMaTUYeCKOTo

MasTHHKA.

« Ormpezenenre 4acTOTHI U IepUoa KoJieOaHUi MPYKUHHOTO MassTHHUKA.

« HccnepoBanue 3aBUCHMOCTH TIEpHOJa KOJeOaHUN MOABEINIEHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.

« HccnenoBanue 3aBUCMMOCTHU MEpUOJIa KOJEOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a.
« IlpoBepka He3aBUCHUMOCTU NEpHOJa KOieOaHUW Tpy3a, MOABEIICHHOTO K
HUTH, OT MaCCHI Ipy3a.



e OnbITel, JEMOHCTPHUPYIOIIME  3aBUCHMOCTh IepuoAa  KojeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

« H3mepenue yckopeHusi CBOOOITHOTO MaJCHUSI.

Pa3zges 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE  MoJIe.  DJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
aneKkTpoMarHuTHbIX BOJH. Illkanma snekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarauTHas npupoga cera. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

« (CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

« BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

o H3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHUIBLHOTO

tenedona.

Paznen 11. CBeroBble siBJICHUS.

JlyueBass ~ mogmenb  ceera.  Mcrounuku — cBera.  [IpsmonuHeiHoe
pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mperomieHus cBeta. [lomHoe BHYTpeHHee
OTpa)KEHUE CcBeTa. lCHoiap30BaHUME TIOJIHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xop mydeit B mun3e. OnTudeckas cuctema (oToanmapara, MUKPOCKOIIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bm3opyKkocTh U 1adbHO30PKOCTb.

Pasnoxenue Oenoro ceera B cnekTp. OmnbiTel HbtoroHa. Crnoxxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpauuu.

« [IpsMonuHENHOE pacIpOCTPAHEHUE CBETA.

« OrpaxeHue cBera.

« [llonydenue nzo0OpaxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

« IIpenomnenue cgera.

« OnTuveckuii CBETOBOJ.

« XoJ ayuel B coOuparoniei JInH3e.

« XOJ JIy4yel B PaCCEHUBAIOILEH JIMH3E.

+ Tlonmyuenue n3o0pakeHUM C TOMOIBIO JTUH3.

« [lpunnun aeiictBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.



« Mognens riasa.
« Paznoxxenue 6enoro cBera B CIEKTP.
« [lomydyenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomuel u onvimol.
« MHccnenoBanue 3aBUCMMOCTH yIyla OTPaXXEHUs CBETOBOIO Jyda OT yIJia
MaJIcHUs.

« M3yuyeHue xapakTepuUCTUK U300paKeHUs MpeIMETa B IIIOCKOM 3epKalie.

« HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

« Ilonydenue nzo0OpaxkeHu ¢ MOMOIILI0 COOUPAIONICH JIMH3HI.

« Omnpenenenne GOKYCHOTO PACCTOSHUSI U ONTUYECKOU CHIIBI COOHMparoIiei
JIVH3BI.

«  OMBITHI 1O PA3IOKEHUIO OEIOTO CBETA B CIEKTP.

o OnpITEl MO BOCHPUSATHUIO IIBETA MPEAMETOB MPU MX HAOIIOJCHUM Yepe3
LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u norioiieHue cBera atoMoM. KBaHThl. JInHEeHYaThie CIEKTPBI.

PannoaktuBHOCTH. Alnb(da, Oeta- U ramma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wMogmens aromHoro sapa. HWM3oronsl. PaamoaktrnBHBIE
npeBpauieHusd. [lepuoa nonypacmajia aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsiJlOBOIO U MacCOBOTO YHCEIL.
DHeprusi CBs3UM aTOMHBIX sjaep. CBA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus anep. Uctounuku sneprun ConHUA U 3BE3I.

Anepnas sHepreruka. J[eMCTBHUS pPaguOaKTUBHBIX HW3IYyYEHHM HA IKUBbIC
OpraHU3MBI.

Hemoncmpauuu.

o CrekTpbl U3TYyYEHUsI ¥ TOTJIOIICHHUS.

o CnekTpbl pa3IMyHbIX Ta30B.

« Cnekrtp Boaopoaa.

« HabGnronenue TpekoB B kamepe Bunbcona.

« PaboTta cuérumka HOHU3HUPYIOITUX U3ITYUCHUH.

« Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

« HabGnrogeHue CrUIONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.



« HccrnenoBanue TpPEeKOB: W3MEPEHUE IHEPTHH YACTHUIBI 10 TOPMO3ZHOMY

nytu (o poTtorpadusim).

« l3mepenue paanoakTuBHOTO (poHa.

IToBTOpPHUTENHLHO-00001AIOIIHIA MOYJIb.

[ToBTOpUTENBEHO-00001IAIOMNK MOIYJIb MIPEAHA3HAUCH JJISI CUCTEMaTH3AIIH
¥ 0000IIeHHS TPEIMETHOTO COICP KAHUSI U OTIBITA JEATEIBHOCTH, TPUOOPETEHHOTO
Ipyu U3yYeHUH BCEro Kypca (U3MKH, a TaKKe I MOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHy MO (HU3UKe Ui 00y4aroluxcs, BbHIOPABIIUX 3TOT
y4eOHBII MTpeaMeT.

[Ipu u3yyeHUN AAHHOTO MOJIYJIS PEANTHU3YIOTCA U CUCTEMATHU3UPYIOTCS BH/IBI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIeUYUBACTCS JOCTHKCHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  Oo0yuyeHus, (dopmupyercs
€CTECTBEHHOHAYYHAsITPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEI0BAaHUS
SBIICHUN TPUPOABI W TEXHUKH, OBJIAJICHUE YMECHHSIMH OOBSICHATH (PU3NUECCKHUE
SBIICHUS, TIPUMEHsS TOJNyYeHHbIE 3HAHWSA, pemIaTh 3aJadd, B TOM YHUCIE
KaueCTBEHHBIC U DKCTIEPUMEHTAIIbHBIE.

[TpyHIMNIUATBHO IEATENBHOCTHBIN XapaKTep JaHHOTO pa3/iesia pean3yeTcs 3a
CU€T TOTO, YTO OOYUAIOILIUECS BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

HA OCHOBE IIOJIYYCHHBIX 3HAHWHM pacro3HaBaTh M HAYYHO OOBICHATH
duznyeckue IBJICHUS B OKPYKAIOIIEH MPUPOEC U MMOBCEAHEBHOM XKU3HM;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIENOBaHUS (PU3HUECKUX SBJICHUH, B TOM
quClie AJIs1 IPOBEPKHU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BbIBOJIOB;

OOBSICHSITh HAy4yHbIE OCHOBBI HamOoOJee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTHA, HalpUMep, MPAKTHIECKOTO UCIIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUSI U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTrHH.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune (u3mku Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUS HAMPABICHO
Ha JOCTHXKCHHE JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX
pE3yIbTaTOB.

B pesynbTate uzydyeHus ¢Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIeT0 0Opa3oBaHUs
y obyyaromerocs OyayT cOpMHUPOBAHBI CIEIYIONTUNE JTUYHOCTHBIE PE3YJIbTATHI B
JaCTH:



1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- MPOSABJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHONICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO3HAYMMBIXU
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAJIbHO-ITUYECKUX IPUHIHUIOB B JESITEIBHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSITHE ICTETHUECKUX KayeCTB (PU3NYECKONW HAayKH: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HaHHME IIEHHOCTH (PU3NYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEH COCTaBISIOLICH
KYJbTYPBIL;

- pa3BUTHE HAY4YHOU JIFOOO3HATEIILHOCTH, WHTEpeca K HCCIEI0BATEIbCKOM
NEATEIbHOCTH;

S5) ¢opmupoBaHuUsT  KYJbTYPbl 3A0POBbS H  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH O€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH TPaBWJI 0OE30MacHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha JI0pPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPY/IOBaHHWEM B
JIOMAIIIHUX YCJIOBUSX;

- chopMUPOBAHHOCTH HaBbIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OLTHOKY
Y TaKOT'O JK€ IPaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COIMAJIbHOM HAMPAaBIEHHOCTH, TPEOYIOMINX B TOM YHCIIEC U (DU3NISCKUX 3HAHUH;
- UHTEpeC K MPAKTUYECKOMY HU3YUYCHHIO TPO(eccHil, CBI3aHHBIX ¢ (PU3UKON;

7) 3KOJIOTUYECKOT0 BOCIITMTAHUSA:

- OpUEHTAIMsl Ha MpPUMEHEHWE (PU3MUECKUX 3HAHUU IS PEIICHUsS 3aaad B
00JIaCTH OKPY’KAIOIIEH Cpenpl, TJIAaHUPOBAHHS TIOCTYIIKOB U OIIEHKH HUX
BO3MOYKHBIX ITOCJICJICTBUU JIJIS1 OKPY’KAIOIIEN CPEBI;



- OCO3HaHHE TJ00AJIBHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM M MyTed HX

pelieHus;
o 8) aganTauMu K M3MEHAKIIMMCS YCJIOBHAM CONUAJIBHOH M NPHUPOIHOM
cpeabl:
e - MOTPeOHOCTH BO B3aUMOJCHCTBUM TMPU BHIIIOTHEHUU UCCIACAOBAHUN U

MPOCKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
JPYTHX;

e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 MPAKTUYCCKYIO
JIeSITEIIBHOCTD;

e - IOTPEeOHOCTH B (JOPMUPOBAHUYU HOBBIX 3HAHUU, B TOM YHCIe (POPMYyIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX 0OBEKTAX W SIBICHUSIX;

e - OCO3HAHHUE JEPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JaCTH
busuKy;

e - IJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3UICCKUX 3HAHUIA;

e - CTPEMJICHHC aHAJIM3UPOBATH M BBHISBJISATH B3AaUMOCBS3HU MIPUPOIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3MUCCKUX 3HAHUH;

e - OIICHKAa CBOMX JEUCTBUI C YYETOM BIUSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs POrpaMMBbI 10 (PU3KUKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyyaromierocs OyayT cpopMUpOBaHbI MeTamnpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONIUE T03HABATENIbHBIC YHUBEPCATIbHbBIC YUECOHbIC IEHCTBHUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBUS,  PETYyJSATUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
e BBUIBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNICHMI);
e yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCHU(PUKAIIMKU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,
e BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pAaCCMaTPUBAaEMbIX (haKTax,
JAHHBIX U HAOJFOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBJICHUSM;



BBISIBJIATH TIPUYWHHO-CIICACTBEHHBIC CBSI3M TPHU H3YYCHHU (PH3HMUECKUX
SIBIICHHIA ¥ TIPOIECCOB, JIEJIATh BHIBOJIBI C HCIIOJIb30BAHUEM JCTyKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(pU3MYECKUX BETHUMH;

CaMOCTOSITEIbHO BBIOMPATH cItoco0 pemeHns yueOHoi puzndeckoii 3a1a4un
(cpaBHEHHME HECKOJNBKHX BapUAaHTOB pEIICHHsA, BBIOOp Hambosee
TOAXOJISIIETO C Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHECB).

Ba3oBnle ucciieqoBareLCKHe 1eCTBUSA .

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS,
MIPOBOJIUTH MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3HUECKUIl 3KCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SBJICHHSI,

OLICHMBAaTh HA NPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYJIMPOBATH OOOOIICHHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWlIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, A TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X PA3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

IPUMEHSTh Pa3IUYHbIC METOJbI, HHCTPYMEHTBI U 3alPOCHI TIPHU TOUCKE U
orOope MHGOPMAIMKM WIH JAHHBIX C Y4ETOM TMPEUIOKEHHON YyueOHOM
bu3udYecKo 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CaMOCTOSTENIbHO  BBIOMpATh ONTUMANIbHYIO (OpMYy  TpeACTaBICHUS
uHboOpMAIIMM W WUIIOCTPUPOBATH peIIacMble 3aJadll  HECIOKHBIMHU
CXeMaMHu, ThuarpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XOJ€ OOCYXIEHHUs y4eOHOro Marepuana, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBbI U
BBICKA3bIBaTh WU, HAllCJICHHbIE Ha pEIICHUE 33Jaud U MOIAeprKaHHe
01aroxeIaTeaIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOW CYXICHHUS C CYXACHHSIMH JIPYTUX YYaCTHHUKOB
auaora, OOHapyXKUBaTh pa3aNure U CXOACTBO MO3UIIMIA;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



MyOJWYHO TIPENICTABIIATH PE3yJIbTaThl BEITIOJIHEHHOTO (PU3MUECKOTO OIhITa
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATHHOM
paboThI IPU PEIICHUH KOHKPETHOU (pU3ndeckoi mpoOaembl;

MPUHUMATH L€ COBMECTHOM NIESITEIbHOCTH, OPTaHU30BbIBaTh JIE€UCTBUS
no e€ JAOCTI)KCHHIO: paclpeleNiarTh pojiH, OOCYXJIaTh MPOIECCH H
pe3ynbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTara o
CBOEMY HAIPABIICHUIO U KOOPJIMHUPYS CBOU JEHUCTBUA C APYTUMH YIeHAMU
KOMaH/Ibl;

OIICHMBATh KAa4ECTBO CBOETO BKJIaJla B OOLIMNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CHUTYaIUAX, TPEOYIOMNX
TUTSI petiieHust GU3NIECKUX 3HAHUMT;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX  TOJAXOJAX TMPUHATHUS  PEHICHUN
(vHAMBUAYaTbHOE, TPUHSATHE PEUICHUS B TPYIE, MPUHITHE PEIICHUM
rpynmnoi);

CaMOCTOSITENIFHO COCTaBIATh AITOPUTM pEIIeHUs PU3NIECKON 3a1aUu WK
MJIaHa WCCIICJIOBAHMUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjiaraeMbie BApUAHTHI pEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PElICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U IIPEMJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH NPUYUHBI  JTOCTHXKEHUS  (HEIOCTHIKEHHUs) pPe3yJIbTaToB
JesITeIbHOCTH, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(u3MUEeCKOro UCCJIENOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh c€051 HA MECTO JPYTOro YEJOBEKA B XOJI€ CIIOpa MJIU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYrOro;



« TpU3HABATh CBOE MPABO HA OIIMOKY MPHU PEIIeHUU (PU3HMUECKUX 3a]ad HIIN
B YTBEPKJICHHIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenust B 7 Kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

e WCIIOJNIB30BaTh TOHATHSA: (U3MUECKHE W  XUMHYECKHE  SIBJICHUS,
HaOIIOAICHNE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AWHUILI (PH3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBUXKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOIIAS CHIIA,
nedopmanus (ynpyras, IUIaCTHYECKas), HEBECOMOCTh, COOOIAIOITUECS
COCY/IBI;

e paznuyarh siBiaeHUS (Auddys3us, TEMIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKCHUE, HEPABHOMEPHOE  JBWIXKEHUE, HHEpIUs,
B3aMMOJCUCTBUE TEJI, PABHOBECUE TBEPHABIX TEJ C 3AKPEIUIEHHOW OCHIO
BpalleHus, epeaada 1aBIeHUs TBEPABIMH TEJIaMH, )KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOE JaBJICHHE, IUIABAaHUE TEJ, MPEBPAIlCHHUs MEXaHWYECKON
SHEPTUU) MO OINUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

e pacmo3HaBaTh TPOSBIICHWEC W3YYCHHBIX (U3MUYECKHX SBJICHUH B
OKpYXXAloleM MHpEe, B TOM 4YHCIIe (DU3UYCCKUE SBICHHUS B TPHPOJE:
IPUMEPHI BMXKCHHUS C Pa3UYHBIMU CKOPOCTSIMH B JKUBOW W HEXHBOU
npUpoje, NEUCTBUE CHUJIBI TPEHUS B TPHUPOJAE U TEXHUKE, BIIUSHHUE
aTMOC(EPHOTO JTaBJICHHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phlUyaru B
TeJIe YeJIOBEKa, IIPHU ATOM MEePEBOANTH MPAKTHUCCKYIO 3a/1a9y B YUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHUM;

e ONHCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3UUECKHUE SIBICHUS, UCIIOJIb3YS
¢dusnueckue BeMunHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSHKECTH, BEC TeJa,
cuJia TpeHusl, AaBjieHue (TBEPAOTO Tesa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CuiIa, MEXaHW4YecKkass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO(DPUITMEHT TONIE3HOTO JEHCTBUSI MEXaHWU3MOB, KWHETHYECKas U
NOTCHIMAIBHAS] JHEPTHsi), NpPH ONHCAaHWU TPABWIBHO TPAKTOBAThH
(U3UYECKUI CMBICIT UCITOJIB3YEMBIX BEJTUYHMH, UX 0003HAYCHUS U SIUHUIIBI
(GU3MYECKUX BEIMYHMH, HAXOAHWTHh (OPMYJBI, CBSI3BIBAIOIINE JAHHYIO



(GU3NYECKYI0 BEIWYMHY C JAPYTHUMH BEIWYWHAMH, CTPOUTH TpaduKh
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3YsI TIpaBuja CIOXKEHUs CUII (BAOJb OAHOWU MpsMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (6J10ka),
«30JI0TOE TPAaBUJIO» MEXAHHUKH, 3aKOH COXPAaHCHUS MEXAHUYECKOU
SHEPruM, NpU OTOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd NPAaKTUKOOPUECHTUPOBAHHOTO XapakTepa:
BBISIBIIATH NPUIMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

peumate pacuy€THhle 3amadyd B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBUS 3a/1auM 3allMChIBATh KPATKOE YCIIOBHE, MOJCTABISITh (PU3UUECKUEC
BEUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHbBIC
JTaHHBIE, HEOOXOUMBIE /I PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIU
(Gu3HUEeCKX METOJIOB, B OMIMCAHUH UCCIIEIOBAHUS BBIJICISATH MTPOBEPSIEMOE
IpEeAnoaoKeHue (TUIoTe3y), pa3iniaTh 1 UHTEPIPETUPOBATH MOTyUCHHBIN
pe3ynbTaT, HaXOAWTh OIIMOKA B XOJE OIbITa, JIeJaTh BBIBOJABI IO €ro
pe3yJbTaram;

MPOBOAUTL OMNBITHI 1O HAOMIOJMECHUIO (U3UUYECKUX SBJICHUM WU
bu3HUecKuX CBOMCTB TeN: (HOPMYTUPOBATH TPOBEPSEMbIE MPEATION0KECHHS,
coOupaTh YCTaHOBKY U3 MIPEIJIOKEHHOTO0 000PY/I0BaHNs, 3alUChIBATh X0
ombITa U OPMYJUPOBATH BHIBOJIBI;

BBIMOJIHATh NPSIMBIE W3MEPEHUSI PACCTOSIHHS, BPEMEHHM, MACChl Tela,
00bEMa, CHJIBI W TeMIlepaTypbl C HCIIOJIb30BaHUEM AaHAJIOTOBBIX U
M(pOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOUN (PU3NUECKON BEIMYUHBI OT
JIPYroll ¢ WCIOJb30BAaHUEM TNPSIMBIX HM3MEPEHHUH (3aBUCUMOCTU IYTU
PaBHOMEPHO ABHUIKYILETOCS T€JIa OT BPEMEHHU JIBUKEHHUS TeJa, CUIIBI TPEHUS
CKOJILKEHHUSI OT Beca Tella, KadecTBa OOpaOOTKM TOBEPXHOCTEH Ten U



HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIONIAA CONMPUKOCHOBEHUS TEN, CHJIBI
YOPYTOCTH OT YUTMHEHUS TPYKUHBI, BBITAIKUBAIOIICH CHIIBI OT 00BEMA
NOTpYy>KEHHON YacTH TeJla M OT IJIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHIA
MJIaBaHUS TEJ, YCIOBUMA PAaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IJJAHUPOBAHWKM  y4e€OHOTO HCCJIEAOBAaHMs, COOWMpaTh yCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEHJIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPENJIOKEHHBIX TaOMuI U TpaduKoB, AeNaTh BBIBOJBLI MO PE3yJbTaTam
HCCIJICTOBaHMS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPCHUS (PU3NUCCKUX BEIMYHUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTU U TBEPAOTO TEa, CHIJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JCHCTBYIOIIAs Ha TMOrpyXEHHOE B
KUAKOCTb  TeNo, KOA(DPUIIMEHT TMONEe3HOTO  JEUCTBHS  MPOCTHIX
MEXaHU3MOB), CIEAysS NPEII0KCHHOW WHCTPYKIIMW: TIPU BBIMOJTHECHUU
U3MEPCHUH COOMpaTh JKCIIEPUMEHTATBHYI0 YCTAaHOBKY M BBIYHCIIATH
3HAUYEHHUE UCKOMOMW BEITUYMHBL;

coOJII0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh TPHUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMUCTR:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIuar, MOJBMXKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM HAa WX ONMUCcaHusd (B TOM 4YHCTE:
MOAIIAITHAKK, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKHN TMpecc,
MaHOMETp, BRICOTOMED, TOPIITHEBOM HACOC, apEOMETP), UCTIONIb3YsI 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTh  MpPUMEpPHl  (HaxXoaWTh  WHPOpPMAIMIO O  TPUMEPAX)
IPAKTUYCCKOTO HCIIOIb30BaHUsS (U3MYECKUX 3HAHWKW B TIOBCEIHEBHOM
KU3HM NIl obecrieueHust 0€30MacHOCTH TIpU oOpaIieHruu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHECHHS 37J0POBBS M COOTIOACHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHeTre B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3apOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIICIATH



UH(POPMALIMIO, KOTOpas SBISETCS NPOTHBOPEYMBOW WU MOXET OBIThH
HEJIOCTOBEPHOM;

* HCHOJb30BaTh IIPU BBIIIOJHEHUU YYE€OHBIX 3aJJaHUIl HAYyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3MUECKOTr0 COAEpKaHuUs, CIIPAaBOYHbIE MaTEPHUAIIbL, PECYPCHI
cetu UHrepHer, BnageTp nNpUEMAMM  KOHCIIEKTUPOBAHHUS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILECHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COAEpKaHMS, B TOM
quclie MyOJNYHO JIeJaTh KpaTKUe COOOLIEHMSI O Pe3yJIbTaTaX MPOEKTOB UIIH
y4eOHBIX HMCCIENOBAaHUM, MPU 3TOM T'PAMOTHO HCIIOJIb30BATh M3yUEHHBIH
MOHSATUMHBIN amnmapaT Kypca (U3MKH, COINPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALUEN;

e TpU BBINOJIHEHUH Y4YEOHBIX IMPOEKTOB U HCCIEIOBAHUN pACIpPEAEIATh
0043aHHOCTH B TpyHIe€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJa4aMu,
CIEAUTh 34 BBINOJHECHWEM IUIAHA JCUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIA  BKJAJ B  JEATENBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, YYUTHIBAasi MHEHUE OKPYKAIOIIKX.

K koniy oOyueHusi B 8 ki1acce mpeIMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HCHOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSIHUSA BELIECTBA, KPUCTAIUINYECKUE U
amop(Hble TeJa, HACBHIILIEHHBIH W HEHACHIIICHHBbI Map, BIIAXXHOCTb
BO3/lyXa, TeMIEepaTypa, BHYTPEHHsS DHEpPrus, TEIJIOBOM JBUIaTellb,
AJIEMEHTAPHBIN AIEKTPUUECKUI 3apsl, IIEKTPUUECKOE MOJIE, TPOBOIHUKH
Y TUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKAN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SBJICHUS (TEIJIOBOE PACUIMPEHUE U CKaTue, TeIulonepenaya,
TEIJIOBOE PABHOBECHUE, CMAYMBAHUE, KAIWJUIIPHBIEC SIBJICHUSA, UCIIAPEHMUE,
KOHJIEHCAllUsl, IUIABJIEHHWEe, KpHUCTAJIM3auus (OTBEpJEBaHUE), KHUIIECHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
ANEKTpU3ALUs TEJl, B3aUMOJIECWCTBUE 3apsAIOB, AEHUCTBUS DJIEKTPUUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE MATrHUTOB, JCHCTBHE
MarHuTHOTO MOJISl Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKLMS)
0 ONWCAHMK HMX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacro3HaBaTh IMPOSBICHHWE H3YYCHHBIX (U3MUYECKUX SBICHUN B
OKpY)XKalollleM MHpE, B TOM uucie (PU3NUYECKHE SIBICHUS B MPHUPOJE:



MMOBEPXHOCTHOE HATSKEHUE U KalNWULIPHBIE SIBJICHHUS B MPUPO/IE,
KpUcCTaulbl B Mpupoje, wuznydeHue CoisHLa, 3aMep3aHue BOJOEMOB,
MOpcKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
ABJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apeid moJIF0COB, pOJIb MATHUTHOTO TOJIS 715 ’KU3HH Ha 3eMIIe,
MOJISIPHOE CHUSIHME, TpPH HSTOM MEPEBOJUTH NPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIACNATh CYUIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (PU3NUYECKUX
SIBJICHUU;

OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN M (U3UUECKHUE SIBJICHUS, UCIIOJIb3YSI
¢usnyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIJIOTHI, yJeJbHasg TEIUIOEMKOCTh BEIECTBa, YAEJNbHAas TEIUIOTa
IUTABJICHMS, YJIeJbHAsl TeIUIoTa NapooOpa3oBaHMs, yJedbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalllMHbI, OTHOCUTEIbHAS BIAKHOCTh BO3/1yXa, JJIEKTPHUUECKU 3apsil, CHiia
TOKa, 3JIEKTPUUYECKOE HAIPSHKEHUE, COIPOTUBIICHUE IPOBOJHUKA, YAECIbHOE
CONPOTHUBJICHUE BEIIECTBAa, pad0Ta W MOILIHOCTb AJIEKTPUUYECKOTO TOKA),
IIPU ONMCAHUU MTPABUIILHO TPAKTOBATh (PM3MUECKHUI CMBICI UCIIOJIb3yEMbIX
BEIUYNH, O0O3HAUEHUS W E€IUHUIBI (PU3NYECKUX BEJIUYWH, HAXOIUTH
(opMyIbl, CBS3BIBAIONIME JAHHYI0 (PU3HYECKYIO BEIMYUHY C JAPYTHUMH
BEJIMYMHAMH, CTPOUTH TpaUKN M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHUECKOW TEOpUU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULMHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid yyacTKa LEeNu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs YHEPTUH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHUE;
OOBACHATH (PU3MUECKHE NPOLECChl U CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTUYECKUX
IaroB ¢ omopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3UUYECKUX SIBIICHUIA,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJadyd B 2—3 JEHCTBHS, MCIOJb3YysSd 3aKOHbl U
dbopmyIibl, CBsI3BIBAIONINE (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHalln3a
YCJIOBHSI 3a/1aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX JUIS pEIICHUs 3a7a4yd, BBIOMpATh 3aKOHBI U (POPMYIIHI,



HEOoOXoAuMBbIE JUIsl €€ peleHus, NPOBOAUTh PACUETHI M CpPAaBHHUBATh
MOJIy4eHHOE 3HauUeHNEe (U3NUYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MPU TOMOLIH
(u3NYECKUX METO/IOB, MCIOJb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
MIPOBEPSIEMOE  MPEANOJIOKEHHE, OLCHUBAaTh MPABUIBHOCTH MOPSIKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOJUTH OMNBITBl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
(u3nyecKux CBOMCTB TeJ (KaWJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETAa H3Iy4yaromiedl (IOrIonaoiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS] BOJBI OT TEMIIEPATyphl KUJIKOCTH U
WIoWAaa €€ TOBEPXHOCTH, JJIEKTpHU3alus Tel W B3aUMOJCHCTBUE
ANEKTPUYECKUX  3aps/IOB, B3aUMOJEWCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOABUTATENSI MOCTOSHHOIO TOKa): (POpMyJIHpoBaTh
IpOBEpsieMble MPEANONIOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0AKEHHOTO
000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOABI;
BBITIOJIHSTH MIPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIbHOMN BIaKHOCTH
BO3/lyXa, CHJIbI TOKa, HAMNpPSHKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUECKMX BEJIMYHMH, CPAaBHUBATH PE3YJbTaThl
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COIFOTHOM IOTPEITHOCTH;

IPOBOJUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
IpYroi C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOAAM TOMEPEYHOro
CEYEHMS U YAEIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYLIErO0 Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENBbHOTO W MapajlIebHOTO  COEAMHEHUI
MPOBOJIHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPENJIOKCHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOIUI U TpadUKOB, 1eIaTh
BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEI0BAHMS;

OPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeTUYUH (yIenbHas
TEMJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh W3MEpPEHUs, COOMpAaTh



AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys NPEIIOKEHHOW MHCTPYKLMH, U
BBIYMCIIATh 3HAUCHUE BEJIMUMHBI;

coOJII0/1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MNPHUHIMIBI  JEHCTBUA H3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS! TOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DHEPrUH, JIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUUYECKUE
MPEAOXPAHUTEIH, FNEKTPOMATHUT, HIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIONIb3Yysl 3HAHUS O CBOWMCTBaX (PUM3MYECKHUX SIBJICHUH U HEOOXOJHUMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA WM HM3MEPUTEIIbHBIC
MPUOOPHI IO CXEMAM M CXEMaTUYHBIM PUCYHKAaM (3KUJIKOCTHBII TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETpP, IBUraTelb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX ILened ¢
[IOCJIEOBATENBHBIM U NAPAJIJIETBHBIM COCIUHEHUEM JIEMEHTOB, Pa3aInyast
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LEMeil;

NPUBOAUTH  MpPUMEPHl  (HAaXOAWTh HMHPOpPMALMIO O  IPUMEPAX)
MPAKTUYECKOI0 HMCMOJIb30BAHUS (DU3MYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HU NIl oOecrieueHust 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
DKOJIOTMYECKOT'0 IOBEICHUS B OKPYXKAIOLLEH Cpee;

OCYHIECTBJIATh MOUCK HWHpoOpMauu (HU3UYECKOTO COAEpKaHUA B
NHTepHeTe, HAa OCHOBE MMEIOIIMUXCSA 3HAHUM M IYTEM CpaBHEHUSA
JOTIOJIHUTENIBHBIX HCTOYHUKOB BBIIEIATH HH(DOPMALINIO, KOTOpas SIBISETCS
IPOTUBOPEYUBOUN WITK MOXKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
TuTEPATypy (PU3NYECKOTO COJIEP)KaHUs, CIIPABOYHBIE MaTepUabl, PECYPChI
cetu UuTepHer, BnaaeTh NpuU€MaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0O U3 HECKOJIBKMX HCTOYHUKOB (PU3HUECKOTO
coJiep KaHusl, B TOM YUCe MyOJIUYHO MPEACTABIATh PE3yIbTaThl IPOEKTHON
WJIM UCCIIEA0BATENbCKOM AEATENBHOCTH, IPA 3TOM T'PAMOTHO MCIIOJIb30BATh



W3YYCHHBI TOHATUWHBIN anmapaT Kypca (UM3MKH, COIPOBOXAATH
BBICTYIUJICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBAaHUM (PU3NUECKUX
IPOLECCOB paclpeAessaTh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUHU C
ITIOCTABJICHHBIMM 33Ja4aMH, CJICIUTDH 3a BBIITOJIHEHUEM IUIAHA JIEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJEeKBATHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
IPOSIBIISiS TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K xon1y oOydenus B 9 kJjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHSA: CUCTEMa OTCY€Ta, MaTepuajibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Iedopmaiius
(ynpyrasi, miuacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb U MEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTpP TSHKECTH TBEPIOTO Tela, pABHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaIbHO30PKOCTD,
CHEKTpPbl UCITyCKaHUs U IMOTIJIOLIEHUs, anb(a, Oeta- U raMMa-u3IydeHus,
M30TOIBI, IAEPHAs SHEPreTHKA;

paznuyaTh SIBJI€HUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
IBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE
NaJicHUE TeJI, PABHOMEPHOE JIBH)KEHHE 10 OKPYKHOCTH, B3aUMOJICUCTBUE
TEJI, PEaKTUBHOE JABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJE€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPAXKEHUE
3BYKa, NPSMOJIMHEHHOE PAaCHpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBEeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX I[BETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsA PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
M3JIy4YEHHMs]) TI0 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh TMPOSBJICHHE HM3YUYEHHBIX (PU3UUECKUX SIBJIEHUH B
OKpyXXarolieM Mupe (B TOM 4Hcie (U3NYECKUE SBICHHUS B MPHUPOJE:
NPWIKUBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJIHBI, LyHaMH, 3XO0, LBE€Ta Tell,
ONTUYECKUE SIBJICHUA B IMPHUPOJAE, OMOJIOrMYECKOe AECWCTBHE BUIMMOTIO,



yIbTPAPUOIETOBOTO M PEHTTCHOBCKOTO H3IY4YCHUH, €CTeCTBCHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJHOaKTHBHOE H3IyYCHHUE
OPUPOAHBIX MHUHEpPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX U3IyYCHUH Ha
OpraHu3M 4eJIOBeKa), MPHU STOM IMEPEBOAUTH MPAKTHUUECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKU) (U3UUYECKUX
SIBJICHUM;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA TEI M (PU3MUYECKUE SIBJICHUS, UCIIOIb3YS
¢u3nueckue BeIWYUHBI (CpelHSAsT W MIHOBEHHAs CKOPOCTh Tejia MpHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MepeMellleHue, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWJla YHPYIOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOJHOTO TMaJIEHUsA, BEC TeJa, HUMIIYJbC Tela, HMMIYJbC CHIIbI,
MEXaHWYecKass pabdoTa M MOILHOCTb, IOTEHUHUAlbHAs HHEPrus Tena,
HNOJHATOIO HAJl IOBEPXHOCTHIO 3€MJIM, NOTEHIMAIBbHAS DHEPTUS CKATOU
MPY>KWHBI, KHHETUYECKAas SHEPTUs, TOJTHAS MEXaHUYEeCKast SHEPT U, IEPUOT
M 4acToTa KOJeOaHW, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,
CKOpPOCTh CBETa, IOKAa3aTelb MPEIOMJIEHUSI Cpeibl), NpPU OMUCAHUU
OPaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICI HCIHOJIb3YEMBIX BEJIWYMH,
0003HAUYECHUA U EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOJIUTH (POPMYJIBL,
CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUS DHEPIUHU, 3aKOH BCEMHPHOI'O TATOTEHMS,
OPUHLMI CYNEPIO3ULIUA CHJI, NPUHLUUI OTHOCHUTEIBHOCTH ['amumies,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOTO YHCEN
OpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKHE NPOLECChl U CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalUid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ OMOpod Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIE 3a/1a4d (ONMPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHU),
UCIIOJIb3YSl 3aKOHBI ¥ (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKHUE BEIUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 33J1a4M 3aMHMCBIBATH KPATKOE YCIOBHE, BBISIBISAThH
HEJIOCTAIOMINE WX U30BITOYHBIC TAHHBIE, BRIOUPATh 3aKOHBI U (POPMYIIHI,



HEOOXOMUMBbIE [JJIsl PEIIeHUs, TMPOBOAUTH pacu€Thl M  OILICHUBATH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PpEUIUTh MpPU MOMOIIU
(Gu3MUEeCKMX METOIO0B, HCIOJb3ysl OMHCAHUE HCCIEOBAHUSA, BBIIACIAThH
MPOBEPSEMOE  TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh IOPAIKA
MPOBEICHUSI  UCCIECJOBAHMS, JIeJaThb BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUIN U OMBITOB;

OPOBOJUTH OMbBITHI MO HAOMIONECHUIO (PUBMYECKUX SIBICHUUA WM
¢u3nuecKkux CBOMCTB Ten (M3yuyeHHe BTOpPOro 3akoHa HpioTOHA, 3akoHa
COXPAaHEHHUsI HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOAHUU MPYNKUHHOTO
MasiTHUKa OT MacChl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUH, NPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pa3joxeHue Oeloro cBeTa B CIEKTP, U3YyUYEHHE CBOMCTB M300paKEHUS B
MJIOCKOM 3€pKajie M CBOMCTB H300paX€HHUsS TpeaMeTra B coOuparomiei
JUH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3ITy4eHUs):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
000py10BaHus, OMUCHIBATh XOJI ONbITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATH
BBIBO/IbI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaernss
CpelHee 3HayeHue usMepsieMoill BenuuuHbl ((POKYyCHOE paccTosiHue
coOuparomieid JMH3bI), OOOCHOBBIBaTH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepuTeapLHOTO MpUdopa);

IPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
MCIOJIb30BaHNEM MPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PAaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadaJbHOW CKOpPOCTH, NEepHoja
KoJIe0aHMII MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)kK€HUsl CBeTa OT yrja MaJeHus W yriia MpeJoMJIeHUs OT yria
NafeHusi): TUIAHUPOBATh HCCIENOBAaHUE, CaMOCTOSITENIbHO CcoOWpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYCHHOH 3aBHUCHUMOCTH
dbu3uYecKnX BEIWYUH B BHUJEC TAOMUIl M rpadUKOB, JI€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeOBAHNUS;

NPOBOANTH KOCBEHHbIE H3MEpEHUsl (U3MUECKUX BEJIUYUH (CpEeaHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBM)KCHUHU, YCKOPEHHE
CBOOOMHOTO TaJeHUs, >KECTKOCTh TMPYKUHBL, KOIPPHUIMEHT TpPEHUs
CKOJIbKEHUS, MEXaHW4ecKass paboTa M MOIIHOCTh, YacTOTa U IEpPUOJ
Koje0aHuN MaTeMaTHYecKoro W NPY>KMHHOTO MAasiTHUKOB, ONTHYECKas



cuia CcoOMparoIme JWH3BI, PaTuOAKTUBHBIA (HOH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTANbHYI0O YCTAaHOBKY U BBIMOJHSITH
U3MEpPEHUs], Clenysl MPEAJOKEHHON HMHCTPYKIMH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI ¥ aHATU3UPOBATD MOJYYCHHBIE PE3YIbTAThI C YUETOM 3a1laHHON
IIOIPEIIHOCTA U3MEPEHNN;

COOJIOAATh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

pa3nuyaTb OCHOBHBIE MPHU3HAKH U3YYEHHBIX (U3NYECKUX MOJICICH:
MatepHuaibHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HMCTOYHHUK
CBETa, JIy4, TOHKas JTMH3a, [JITaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO S/1pa;

XapaKTepu30BaTh NPUHIUMBI  JIEHCTBUA HM3YyYEHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
CIHUIOMETP, MATYUKH TOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHsI, paKeTa,
9XOJOT, OYKH, TMepHucKom, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysSd 3HAHHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HEoOXoaumble (U3MUECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMATHYHbBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHIECKHX MPOLIECCOB MPH
pelleHnr  y4eOHO-TIPAaKTUYECKUX 3ajad, OINTHYECKHE CXEMbl JUIs
HOCTPOEHUSI U300paXKEeHHH B IMJIOCKOM 3€pKajie U coOMuparoiei TuH3e;
NPUBOAUTH  TpHUMEpHl  (HAXOIUTh  HWHPOpPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKMX 3HAHWIA B TIOBCETHEBHOM
KHU3HU I obecriedeHnsi 0€30MacHOCTH TP OOpalieHny ¢ MpUdopaMu u
TEXHUYECKUMU YCTPOHCTBAMU, COXPAHEHHUS 310POBbS U COOJIIOJICHUSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYIKaIOILEH Cpeae;

OCYIIECTBIISITh TOWCK HWHpOpManuu (U3MYECKOTO COJAEp)KaHUS B
WNuTepHeTe, caMOCTOATEIHHO (GOPMYIHUPYs TIOUCKOBBINA 3aMpOC, HAXOAUTh
MyTH OMpeAeNICHUs] JOCTOBEPHOCTH TMOJYYeHHON MH(QOpMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIBHBIX UCTOYHUKOB;

UCTIOJIB30BATh MPH BBITIOJHEHUU y4eOHBIX 3aJlaHUil HAyYHO-TIOMYJISIPHYIO
IUTEepaTypy (HU3MUECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPUAIIbI, PECYpPCHI
cetu UHTepHer, BIageTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uH(POpMAllMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpNKaHMUS,
NyOIMYHO MPEICTABIATh PE3YIbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATENbHOCTH, TIIPU O3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
MOHSATUMHBIN ammapaT H3y4yaeMoro pasjena (QU3UKU U COMPOBOXKIATH
BBICTYIUICHUE TIpe3CHTalMed C Yy4ETOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoJunuectBo yacos
o/ HaumeHoBaHue pa3jieioB u K n JuaexkTpoHHbIe (HU(pPOBbHIE)
TeM MPOrpaMMbl Bcero OHTPOTBHLI PaKTHUECKH o0pa3oBaTe/ibHbIE PeCYPChI
n e padoThlI e padoThbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bu6mmoreka [IOK
11 Pusuka - HayKa 0 PUpOJIe 2 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
12 PH3UUCCKHE BEIHTHHEI 2 1 https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBII METOT 5 1 bubnunoreka [JOK
' TTO3HAHMS https://m.edso0.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [lepBoHayajibHbIE CBEICHUS] O CTPOEHHUH BellecTBA
bu6mmoreka [IOK
2.1 Crpoenne semecTsa ! https://m.edsoo.ru/7f416194
29 JIBr>KeHue U B3aUMOJICVCTBUE 5 1 bubnuotexa [JOK
' YaCTHUII BEIIECTBA https://m.edso00.ru/7f416194
23 ArperaTHble COCTOSHUS 5 bub6nuorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMojieiicTBUE TeJ
bu6mmorexa [IOK
3.1 Mexarmeckoe isuwkeHne 3 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
3.2 HMuepuws, macca, IIoTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bret cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB



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

[asnenue. llepenaua

R bubmuoreka [JOK
4.1 JaBJICHIA TBCP/IBIMH TCIIAMH, 3 https://m.edsoo.ru/7f416194
KUJKOCTSIMM U Ta3aMu
bubmuoreka [JOK
- Jlanenne KuaKocTH S https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(EpHOE SiaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBue ®UIKOCTH U Ta3a HA 7 3 bubnuotexa [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora u MmomHoOCTh. JHEPrust
bubmuoreka [JOK
51 Pabora 1 MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
9.2 Hpoctere mexannsmel S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 Mexanueckas oneprus 4 1 https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME



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

Ne KoaunuecTBO 4acoB
o/ HaumeHoBaHue pa3ieioB K n JuaexkTpoHHbIe (HU(pPOBbHIE)
U TeM MPOrpamMMmbl Bcero OHTPOTEHLI PaKTHdecKH o0pa3oBaTebHbIE PECYPChI
n e padoThlI e padoThlI
Pa3gen 1. TensioBbIe IBJICHUS
11 Crtpoenue u cBoiicTBa 7 bubnnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosre mponeccar 21 1 S https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DjekTpuyeckue U MATHUTHBIE SIBJICHHUS
DNEeKTPUUECKHUE 3apsibl.
2.1 3a H)KI;HHBIG Tenai I/IIIX 7 1 bubmzorexa LIOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
99 [TocTostHABII 20 2 7 bu6mmorexa [IOK
' JJIEKTPUYECKHUM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarsuTHbIC ABICHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
OneKTpOMarHuTHasI bu6nuorexa [IOK
2.4 4 )
WHIYKLUS https://m.edsoo.ru/7f4181ce
HToro 1o pasneny 37
PesepBHOE Bpemsi 3
BIIIEE KOJIMYECTB
OBIIEE KOJIMIECTBO 68 4 145

YACOB I10 ITPOTPAMME



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 KITIACC

Ne KosnuecTBo 4acoB
o/ HaunmenoBanme pa3aesioB K - JuiekTpoHHbIE (UG POBbIE)
U TeM MPOrpaMMbI Bcero OHTPO.ILHEI PAaKTHICCKH o0pa3oBaTejibHbIE PeCypChl
I e padoThbI e padoThbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHn4eCKOe JBHKCHUE 10 1 bubmuorexa [JOK
' 1 C1IOCOOBI €ro ONMKMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnnoreka IIOK
1.2 BsanmozelicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
13 3aKont coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazjen 2. Mexanuveckne KoJie0aHusl U BOJHbBI
bubnnoreka IIOK
2.1 Mexanueckue koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCcKHUe BOJIHBI. 8 1 3 bubmuorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pazjen 3. DiieKTpOMArHuTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE MOoJIe U bubnmnorexka [JOK
3.1 6 2 .
9JIEKTPOMArHUTHBIC BOJTHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUS
41 3aKOHBI paclpOCTPaHEHUS 6 2 bubnmnoreka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
42 JInH3BI ¥ ONITHYECKUE 6 3 bubmuoreka [JOK
' npubopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceeta 3 2 bu6nuoreka [IOK

B CIIEKTP

https://m.edsoo.ru/7f41a4ab



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

Wroro no pazueny 15
Pasznea S. KBaHTOBBIC SIBJICHUS
Ucnyckanne u
5.1 HOFH};H_IGHI/IC cBeTa 4 1 bubmoreka HOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6nuoreka [IOK
52 CTpoenue aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [IOK
5.3 S nepHbie peakunun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazjen 6. [loBTOpUTEIbHO-00001HAK0OIIHIT MOTYJT
[ToBTOpEeHME M 00600IIEHNE
6.1 conep;fc)aHI/m Kypca n 9 2 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 kace
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME



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

IPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pas3indaThb SABJICHUS 110 OIMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (UINUYECKUX SIBICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie pU3NUECKue sBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOAUTD MIPAKTUUECKYIO 3a/1auy B YU€OHYIO, BBIIEISTh

CYILIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUN

1.4

OIMCHIBATh M3YYEHHBIE CBOMCTBA Tl M (DU3UYECKHE SBICHUS,
UCIOJNIb3YSl (PU3MYECKHE BEJIMYMHBI, MpPHU OINHUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICI MCIIOJIB3YEMbIX BEIUYMH, HX
0003HaYeHHUs] W EOUHMIBI (PU3UYECKUX BEJIMYMH, HAXOAUTH
(GopMysbl, CBA3BIBAIOLIME JaHHYI0 (U3UYECKYI0 BEIUYUHY C
JPYTMMHU BEJIMYMHAMU, CTPOUTD I'paMKH NU3YYEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, cbmnqecm/le SABJICHUSA U IPOUECCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPHU OTOM J[JdaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa H 3alucheiBaTb €ro MaTreMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NUECKHE SBIECHUS, ITPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE W B KOHTEKCTE CHUTYallUd IIPaKTUKO-OPUEHTHUPOBAHHOIO

XapakTepa: BBIABIIATE NPUYUMHHO-CICACTBCHHBIC CBA3HU, CTPOUTH




oObsicHeHHe u3 | — 2 JOrMYecKkux ImaroB ¢ omopoil Ha 1 — 2
M3y4CHHBIX CBOWCTBAa (PM3MYECKUX SIBICHHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemath pacu€THble 3aauu B 1 — 2 elCTBUS, UCTIOIB3YS 3aKOHBI U
dbopMyIibl, cBsi3bIBatOlME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHalM3a yCJIOBMS  3aJayd  3alMChIBATh  KPaTKO€  yCIIOBHE,
MOJICTABIATh (U3UYECKUE BEIMYMHBI B (OPMYIbl U MPOBOIUTH
pacy€Thl, HaXOJIUTh CHPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3agad, OLICHMBAaTh  PEATMCTUYHOCTh  IMOJYYEHHOM

(hU3HUYECKON BETUIMHBI

1.8

pacrno3HaBaTh HpPOOJEMBbl, KOTOPbIE MOYXHO PELIMTh MPU MOMOLIU
(u3MYECKUX METOAOB, B ONHCAHMM WCCIIECIOBAaHUS BBIICISTH
MpoOBEpsieMOe  MpeanoyioxkeHue  (TUmoresy),  pa3iauyarb U
HMHTEPIPETUPOBATH IMOJYUYECHHBIH pe3yabTaT, HAXOIUTh OIIMOKU B

XO0J€ OIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MIPOBOJAUTH ONBITHI 0 HAOMIOACHUIO (PU3MYECKUX SIBJICHUH WU
¢bu3nueckux  CBOWCTB Tel:  (OPMYIHUpPOBATh  IPOBEPSEMBIC
MPENINONIOKEHNs, COOUpaTh yCTAHOBKY M3  MPEAJIOKEHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa 1 q)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBITIOJHATD MPSAMBIE U3MEPEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1M (ppoBBIX NPUOOPOB, 3aMKUCHIBATh MOKa3aHUs MPHUOOPOB ¢ yUETOM

3aJJaHHOI a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

MPOBOJIUTh  HCCIIEZJIOBAHUE 3aBHUCUMOCTH OJHOM  (usnueckoi
BEJIMYMHBI OT JAPYrol C HCHOJB30BAaHUEM IMPSAMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOI'O MCCIIENOBaHUSA, COOMPATh
YCTAaHOBKY U BBINOJIHATh HM3MEPEHHUS, CIeAysS MPEeAI0KEHHOMY
I1aHy, (UKCUpPOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
(bu3MYeCKUX BEJIMYUH B BUJE MPENJIOKEHHBIX TaOIHIl U rpadukos,

ACJIaTh BbIBOALI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IpOBOAUTL KOCBCHHBIC H3MCPCHUMA (I)I/IBI/I‘-ICCKI/IX BCJIMYHH, CJICOYA

MPEIVIOKEHHON MHCTPYKIHMHM: TPH  BBINOJIHEHUM U3MEPEHUU




CO6I/IpaTB SKCHCPUMCHTAIIbHYIO YCTAHOBKY W BBIYMCIIATH 3HAYCHUC

HCKOMOM BEJTUYHNHEI

1.13

CO6J'II-OI[aTB ImpaBujia TCEXHHUKHU 0€e30IacHOCTH Ipu pa60Te C

n1abopaTopHbIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MNPUHIUNBI JCUCTBUS TPUOOPOB M  TEXHHYECKHX
YCTPOMCTB, XapakTE€pPU30BaTh IPUHLHUIBI JACHUCTBUS H3YyYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TMOMOIIBIO UX OIHKCAHHS,
UCIIONIb3YSl 3HAHMUS O CBOMCTBaxX (DU3MYECKHX SBICHUN U

HeoOxouMBbIe (PU3MYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJUTL TpUMEPHl (HAXOAUTh HH(POPMALMIO O MPUMEPAX)
IPAKTUYECKOIO  MCIOJB30BaHUs  (U3MYeCKMX ~ 3HaHMA B
MOBCETHEBHON KM3HH sl oOecriedueHus: Oe30MacHOCTH MpU
oOpamieHun ¢ mnpubopaMM U TEXHMYECKMMM YyCTpOICTBaMu,
COXPAHEHHs 3[0pOBbS M COOJIOACHHUS HOPM 3KOJOTHYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cperie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaI_[I/IH B CCTU HHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HUMCIOIIINXCs 3HAaHUM U HYTéM CpaBHCHHA PA3JIMYHBIX MCTOYHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOﬁ U1

MOKET OBITh HGHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHU U y4eOHBIX 3a1aHUI
Hay4YHONIONYJIIPHYIO ~ JIUTEpaTypy (U3MUYECKOTO  COAEpKaHMUs,
CIIpaBOYHBIE MaTE€pUalbl, pecypcbl cetu MHTepHeT, BlageTh
puéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIEC U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 WCTOYHUKOB uH(}OpMaAIUU (PU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOTUYHO JeNaTh KpaTKue COOOIIEHHS O
pe3yibTaTax MPOEKTOB WM Yy4YeOHBIX HWCCIEAOBAHHWM, MPU STOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHSATUMHBIN ammapar Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE MPE3eHTauei




1.19

NpU  BBIIOJIHEHUW  y4EOHBIX  TMPOCKTOB W HCCIICIOBAHUI
pacmpenenaTb O0S3aHHOCTH B TPYIIle B  COOTBETCTBUH C
IIOCTABIICHHBIMM 3aJadaMM, CJICAUTH 34 BBIIOJHCHUEM IIJIaHA
JEUCTBUI, aJeKBaTHO OLIEHUMBAaTb COOCTBEHHBIH BKJIad B
JIeSITCIIEHOCTD TPYIIIBI, BBICTpanBaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHe, YUYUTBIBAsA MHCHUC OKPYXKarOIINUX

8 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pasiinvdaTth ABJICHHA 10 OIMMMCAHWUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE H3YYEHHbIX (U3MYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHCiIe GU3UIECKUE SBJICHUS B TIPUPOJIE,
IIPU ITOM NEPEBOIUTH NIPAKTUUYECKYIO 33]]auy B Y4€OHYIO, BBIJIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

14

ONMCHIBATh M3y4YEHHBbIE CBOMICTBa Tel U (U3HUECKHUE SIBICHMUS,
UCTONb3ys (U3MYECKHE BEIMYMHBI, TNPU ONUCAHUM IPABUIBHO
TpPakTOBaTh  (DU3MUECKUH CMBICA  HCIOJIb3YEMBIX  BEJIMYUH,
o0O3HaueHUsT M eIUHHUIBl (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyIibl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIWYUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKN U3yYEHHBIX 3aBUCUMOCTEN

(bU3UYECKUX BEITMYUH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS U TPOIECCHI,
WCMOJIb3Ysl HM3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GbopMyTUPOBKY 3aKOHa MW 3alHMCHIBATh €r0 MaTeMaTUYeCKoe

BBIPAKCHUC

1.6

OOBICHATH (1)I/I3I/ILICCKI/IG mponecCol 1 CBOMCTBa TCJI, B TOM 4YHUCJIC U B

KOHTEKCTE CHTyalluil IPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:




BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
1 — 2 jJormyeckux maroB C MOMOIIBIO 1 — 2 W3yYEHHBIX CBOMCTBA

(bu3NYEeCKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a4auu B 2 — 3 NEHCTBUS, UCIOJB3YS 3aKOHBI U
(GopMybl, CBs3bIBAOLIUE (PU3UUYECKUE BEJIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBHSA 3aJa4M 3allUCHIBATH KPAaTKOE YCJIOBHE, BBIABIATH
HE/OCTAaTOK JIaHHBIX Ul PELICHMs 3aJlaud, BbIOMpPATh 3aKOHbBI U
(bopmybl, HEOOXOAUMBIE IS €€ PELIeHHUs, IPOBOAUTH PAcUEThl U
CpaBHUBAaTh IIOJY4YEHHOE 3HaueHUe (U3NUYECKOM BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh HpPOOJEMBbl, KOTOPbIE MOYXHO PELIMTh MPU MOMOLIU
(Gu3MYEeCKUX METOJIOB, HCHOJb3ysd OINMCAaHUE MCCIIEJOBAHU,
BBIJIEJITh IIPOBEPSAEMOE MPEATION0KEHUE, OLIEHUBATh IIPABUIBHOCTD

IopsaaKa IMpOBCACHUA UCCIICAOBAHUS, JACJIaTh BBIBOAbI

1.9

MPOBOJIUTH OTBITHl 10 HAONIOJACHUIO (DU3UYCCKHUX SIBICHUH WIN
(du3nUecKux  CBOWCTB  Tel:  (OPMYJIHMPOBATH  IPOBEPSIEMBIC
NPEIINOJIOKEeHUsI, COOUpaTh YCTAaHOBKY W3  IPEIJIOKESHHOTO

000py10BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATE MNPAMBIC H3MCPCHHUA C HCIOJIB30BAHHMEM aAHAJIOT'OBBLIX
npuOOpoB M  JNAaTYMKOB (U3MUECKUX BEJIMYMH, CPABHHUBATH
pe3yiabTaThl U3MEpPeHUH C y4eToM 3aJaHHON  aOCONIOTHOM

TIOTrpCIIHOCTHU

1.11

MPOBOJIUTh  UCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM  (u3nueckont
BEJIMYUHBI OT JPYrOM C HCIOIb30BAHMEM IIPSAMBIX H3MEPEHUN:
IUTAHUPOBATh MCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienys MNpeAJIOKEeHHOMY IUlaHy, (DUKCHpPOBATh
pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUI€ TaOJIUI] U I'padUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHNA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHHUs]  (U3MYECKUX  BEJIHYMH:
IUIAHUPOBaTh ~ W3MEpPEHUs,  coOupaTh  AKCIEPHUMEHTAJIbHYIO
YCTAHOBKY, CHEIysl MPEIT0KEHHOW HWHCTPYKIUH, W BBIYUCIATH

3HAYCHUEC BCIINYHNHBI




1.13

coOmoaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

J1ab0paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPON HA UX OIMCAHMS, HCIONb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAMMBIE

¢dusnveckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTHIC TCXHUYCCKUC yCTpOfICTBa U USMCPUTCIIbHBIC
HpI/I60pBI I10 CX€MaM U CXEMAaTUYHBIM pUCYHKAaM, COCTaBJIATh CXEMBI
QJICKTPHUYCCKUX I_IGHGI;'I C MOCICAOBATCIbHBIM W IapaJlJICIbHBIM
COCAUHCHHUECM J3JICMCHTOB, pasjindasd YCIIOBHBIC 0003HaYEHU

3JIEMEHTOB JIEKTPUYECKUX LIETIEeH

1.16

MPUBOJUTL TpUMEPHl (HAXOAUTh HH(POPMALMIO O IPUMEPAX)
IPAKTUYECKOTO  MCIOJIb30BaHUs  (pU3MYeCKMX  3HaHMA B
MOBCETHEBHON KM3HH sl oOecriedueHus: Oe30MacHOCTH MpU
oOpamieHun ¢ mnpubopaMM U TEXHMYECKMMM YyCTpOICTBaMu,
COXpPaHEHUs 3[0pOBbS M COOJIOJAEHHUSI HOPM 3KOJOTHYECKOTO

MIOBE/ICHUS B OKPYXKAIOIIeH cperie

1.17

OCYILLIECTBIIATh MOUCK HMH(MOpMAIMKU (PU3HMUECKOTO COJAEp)KaHUS B
cetu IHTEpHET, Ha OCHOBE UMEIOLIMXCS 3HAHUN U ITyTEM CPaBHEHUS
JIOTIOJTHUTEBHBIX HMCTOYHMKOB BBLACIATH HH(OpMAIUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUM Hay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3MUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE
MaTtepuaibl, pecypchl cetd HMHTepHeT; BiaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus MH(YOpMAIMK U3 OTHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3laBaTh COOCTBEHHBIE IHMCHPMEHHBIE W KpaTKHe yCTHBIE
cooOmieHusi, 00001as uHPOPMAIIUI0O U3 HECKOIbKHX HCTOYHHUKOB
(GU3NIECKOTO CO/EepKaHUs, B TOM YHCIE MYOJIUYHO IMPEICTABISAThH
pe3yabTaThl HPOEKTHOM MIIM MCCIIEI0BATENIBCKOM AeSITebHOCTH, IPH
3TOM TPaMOTHO HCIIOJb30BaTh M3YYEHHBI IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYINICHUC HpCSCHTaHHGﬁ




1.20

MIPU BBITIOJHEHUH YYEOHBIX IPOEKTOB U UCCIIEIOBAaHUNA (PU3HUECKUX
IIPOLIECCOB PACIIPENEIIATh 00S3aHHOCTH B I'PYIIIIE B COOTBETCTBUM C
[IOCTaBJICHHBIMM 33Ja4aMM, CIECIAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUMI M  KOPPEKTUPOBATH  €ro, aJeKBATHO OLEHUBATh
COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCHCTBHE, INPOSABIAS  T'OTOBHOCTH

paspemats KOHQIHKTHI

9 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pas3indaTthb SABJICHUS 110 OIMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

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

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (UINUYECKUX SIBICHUH B
OKpY’KaloIlleM MUpe, B TOM 4ucie pU3NUECKue sBJICHUS B IIPUPOJIE,
IIPU 3TOM MEPEBOANUTD MTPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIIEISATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PUINUECKUX SIBICHUI

1.4

OIMCHIBaTh M3Y4YEHHBbIE CBOWCTBA Tl M (DU3UUYECKHE SBJICHUS,
UCIOJNIb3YSl (PU3MYECKHE BEJIMYMHBI, MpPHU OINHUCAHUU MPABHIBHO
TPakTOBaTb  (U3UYECKUH  CMBICA  HUCHOJNb3YEMBIX  BEJIUYMH,
0003HaYeHUsI W EOUHMIBI (PU3UYECKUX BEJIWYMH, HAXOAWUTH
(dopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYI0 BEIMYUHY C
JPYTMMHU BEJIMYMHAMU, CTPOUTD I'paUKK NU3YYEHHBIX 3aBUCUMOCTEN

(bl/ISI/II-ICCKI/IX BCJINYMH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U NIPOUCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM J[JdaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa H 3alucCheiBaTb €10 MaTCMaTH4YCCKOC

BBIPA)KCHHE




1.6

OO0BSCHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JOTMYECKHUX IIaroB ¢ IMOMOIIBI0 2 — 3 M3yYEeHHBIX CBOHCTBA

(bU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3afauyd (OHMUparoIuecs Ha cucremy u3 2 — 3
YPaBHEHHI1), WCIONB3ysd 3aKOHBI U (DOPMYINBI, CBS3BIBAIOIIUEC
¢usnueckre BEIMYMHBI: HAa OCHOBE AaHAIM3a YCIOBUS 3aJaudl
3alHChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIONINE WU
M30BITOYHBIC TAaHHBIE, BBIOMPATh 3aKOHBI M ()OPMYITBI, HEOOXOIUMBIC
IUISl pEeIIeHHUs, TPOBOJUTH PACUEThl U OICHUBATh PEATMCTUYHOCTH

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETMUUHBI

1.8

pacrio3HaBaTh HpPOOJIEMBI, KOTOPbIE MOYKHO PEIIMTh IPH TOMOIIH
(bu3MUECKUX METOJIOB, UCIIOJIB3Ys OMMCAHNE UCCIIEJOBAHUS, BBIICIATh
IIPOBEPSEMOE TIPEATIONIOKEHHE, OLICHUBATH IPAaBUWIIBHOCTH IOpsAKa
IIPOBEJECHUS MCCICNOBAaHUs, [EJIaTh BbIBOJABL, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIOICHHI U OTIHITOB

1.9

MPOBOJIUTH OTBITHl 110 HAOMIOACHHUIO (DU3WYECKHUX SIBICHUH WIH
(U3NYECKUX CBOWCTB TEJ: CAMOCTOATENBHO COOMpaTh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000PYJOBaHMSI, OMMCHIBATh X0 ONBITA U €r0

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

MNPOBOJUTh TPU HEOOXOJUMOCTH CEPHI0O TMPSAMBIX H3MEpPEHHH,
ompeeNsisi cpeHee 3HAYCHHE W3MEpPsieMOM BeTUYHHBI ((POKYCHOE
paccTosiHMe coOMparoleil JIMH3bI), 000CHOBBIBaTh BHIOOP criocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)

1.11

MIPOBOJUTh HCCIIEJOBAaHHE 3aBHUCUMOCTEH (DM3MUECKHUX BEITUYHMH C
HCII0JIb30BAaHNUEM IIPSIMBIX U3MEPEHUN: IUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY, (PUKCHPOBATH PE3YJbTAThI
MOJTyYEHHOM 3aBHCHMOCTH (U3MUECKUX BEIMYUH B BUAE TaOIHIN

l"pa(bI/IKOB, ACJIaTh BBIBOJAKI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOAUTH KOCBCHHBIC U3MEPCHHUA CbI/ISI/IquKI/IX BCJIMYHUH:

IJIaHUPOBATH HU3MCPCHUA, COGI/IpaTL SKCIICPUMCHTAJIbHYIO




YCTAHOBKY M BBIIOJHATH M3MEPEHUS, CIEAyS NPEIIOKEHHON
WHCTPYKLMHU, BBIYMCIATH 3HAYCHHWE BEIWYMHBI U AHAIUM3UPOBATH
MOJyYEHHBIE PE3yJbTaThl € YYETOM 3aJaHHOM NOTPELUIHOCTH

U3MEpPEHUI

1.13

CO6J'II-OI[aTB ImpaBujia TCEXHHUKH 0€e30IacHOCTH Ipu pa60Te C

n1abopaTopHbIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajlbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOYEUHBIH
HUCTOYHMK CBETA, Jyd, TOHKAs JIMH3A, IUIAHETApHAss MOJEIb aTOMa,

HYKJIOHHag MOACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh IMPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX OIMCAaHUsA, MCIOJIb3YS
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBJICHUH U HEOO0XOAUMBIE

¢busnveckre 3aKOHOMEPHOCTH

1.16

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHbICE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HU3MEPUTENIbHBIX  NpUOOPOB U
TEXHOJOTMYECKUX MPOLECCOB IPU PEIICHUN y4EeOHO-IIPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JUIs TOCTPOEHUS N300paskeHHH B TNIOCKOM

3epKajie U COOMpAroNIeH JINH3e

1.17

MPUBOJUTL TpUMEpHl (HAXOAUTh HWH(POPMALMIO O MPUMEPAX)
MPAKTUYECKOTO  MCIOJB30BaHUs  (U3MYeCKMX  3HaHMA B
MOBCEIHEBHON JKM3HM JUid oOecnedyeHus Oe30MacHOCTH IpHU
oOpamieHnn ¢ mnpubopaMM U TEXHMYECKHMMM YCTPOMCTBaMH,
COXpAaHEHHs 3[0pOBbS M COOJIOAEHHUS HOPM DSKOJOTHYECKOTO

MOBEJICHUS B OKpY>Karouleil cpee

1.18

OCYIIECTBIATh MOMCK HMHGMOpMaUU (PUINIECKOTO COICpNKAHUSI B
cetu MaTEpHET, CaMOCTOATENbHO (OPMYITHPYS TTOMCKOBBIN 3aIpoc,
HAXOOUTh IIYTU  OINpPEHEIEHUs JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMalUi HA OCHOBE MMEIOIIMXCS 3HAHWUW M JTOTOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

HCIIOJIb30BAaTh IIPHW  BBIITOJHCHUU y‘{e6HBIX 3aJlaHui HAay4YHO-

MOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOTO CONIEPKaHUs, CIPABOUYHbIE




Marepuaibl, pecypcbl cetu HHTepHeT; BIaneTb NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHDOPMALIUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOICHUS HA
OCHOBe HMH(pOpMalUu H3 HECKOJbKUX HCTOYHHMKOB (PU3NUECKOTO
COJIEpKaHusl, MyOJIUIHO TPECTABIATh PE3yIbTaThl IPOCKTHOW WIIH
HCCIEAOBATENIbCKOM  NI€ATENIbHOCTH, HpPH  3TOM  T'PaMOTHO
WCMOJIb30BaTh H3YYECHHBIM NOHATUMHBIA anmapar HM3y4aecMoro
pasnena (U3MKU U COMPOBOXAATH BBICTYIICHUE IpE3EHTAIeil C

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

1.21

MIPH BBITIOJTHEHUH YYEOHBIX TIPOCKTOB U UCCIIEIOBAHMUNA (PU3HUECKUX
IIPOLIECCOB PACIIPENEIIATh 00S3aHHOCTH B IPYIIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJeKBATHO OLIEHUBATh
COOCTBEHHBIH BKJAJ B JESITEIbHOCTb TIPYMIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJEUCTBHUE, IPOABIAA  TOTOBHOCTH

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pasnesa

Koxa
3JIeMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIEIO MHUPA

11

®duzuka — Hayka O MpHUpojae. SIBIEHUS MPUPOJIBL.
dusnueckre SBICHUSA: MEXAHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BeMUYUHBL M3MepeHue QU3NYECKUX
BennunH. ®Dusmueckue mnpubopel. [lorpemHocTh

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

13

ECT@CTBCHHOH&Y“IHHIZ MCTO/J IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKCHUEC T'UIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

14

Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

1.5

[TpakTueckue paboThI:

W3mepenne pacCTOSTHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENa.
Omnpenenenue pasMepoB MaJbIX TEJ.

N3mepenne temneparypsl pU MTOMOIIH KUJIKOCTHOTO

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEPBHI.
OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE

BCIICCTBA




2.2

JBwxenue dyactul] BemectBa. CBA3b  CKOPOCTHU
JIBUKEHHUSI 4YacTHIl C TeMmmeparypoil. bpoyHoBckoe

IBIOKeHUE, T Qy3us

2.3

B3aI/IMOI[€I>'ICTBPIe YacCTul BCUICCTBA: ITPUTAKCHHUEC U

OTTAJIKMBAHHUC

2.4

ArperaTHble COCTOSIHMs BEILECTBAa: CTPOCHUE Ta30B,
KUAKOCTEH U  TBEPABIX (KPUCTAIIIMYECKHUX) TEll.
B3anMocBsI3p MeXxy CBOMCTBaMHU BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTyeckue paboOTHI:

Ouenka Jauamerpa aroMa METOAOM  psiioB  (c
ucronb30BaHueM (pororpadmii).

OnpiThl MO HAOMIOJEHHUIO TEIJIOBOIO PaCIIMPEHUS
ra3oB.

OnpiTbl 1O OOHApYXKEHUIO  JIEHCTBUS  CHII

MOJICKYJIAPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanungeckoe JBYKEHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBUKCHHE
3.9 Cxopoctb. CpenHsisi CKOpPOCTb INPU HEPaAaBHOMEPHOM
' JBUKEHUH. Pacd€T myTH 1 BpeMEHM JBUKECHUS
SBnenue nHepuMM. 3aKOH MHEepUUH. B3aumonelicteue
3.3 TeJ KaK IPUYMHA U3MEHEHUS! CKOPOCTH JIBMXKCHUS TEl.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocTs  BemecTBa.  CBSA3p  IUIOTHOCTH — C
' KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIleCTBA
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
36 Cwia ynpyrocty u 3akoH I'yka. M3mepenue cuiibl ¢

NMOMOIIbKO NTUHAMOMETpPA




3.7

SIBaeHME TATOTCHUS U cHIa TshKecTH. Cuila TSHKECTH Ha

JAPYTUX IUIAHCTAX. Bec Tema. HeBecoMocTh

3.8

Cuna TPCHUA. TpeHI/IC CKOJIBXXCHUA U TPCHHUE IIOKOA.

Tpenue B Ipupoe U TEXHUKE

3.9

CnoxeHue cuil, HalpaBICHHBIX IO OJHOM MPSAMO.

PaBHopelicTByOIIASA CHIT

3.10

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUIKECHMUSI
(wrapuka B JKUAKOCTH, MOJEIM 3JIEKTPUUYECKOIO
aBToMOOMWIs U Tak panee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHHs Opycka WM IIapukKa I0
HAKJIOHHOM IIockocTH. OmpeneneHue IUIOTHOCTU
TBEpIoro  tena.  OmbITBI,  JIEMOHCTPUPYIOLIME
3aBUCUMOCTH PACTsDKEHUS (IeOpMaLii) MPYKUHBI OT
HOPUIOKEHHOM cuibl. ONBITH, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U

XapaKTepa COIMPpHUKaCarOUXCA HOBerHOCTeﬁ

3.11

dusnyeckue sBICHUS B IPUPOAEC: IPUMEPHI JIBUKECHHUS C
Pa3IMYHBIMH CKOPOCTSIMU B )KHBOM U HEKUBOM ITPUPO/IE,

JICNICTBUE CUJIBI TPCHUS B IPUPOAC U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ AUHaAMOMCETpP, MOAIIUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenune TBEpaoro Tena. CrocoObl yMEHBIIEHUS U

L YBEIMYCHUS TaBJICHUS
45 JaBnenne ra3za. 3aBHCHMOCTh JaBJIEHUS Ta3a OT
' 00BEMa, TeMIepaTyphl
43 [Tepenaua naBneHus TBEPABIMU TEIAMH, KUIKOCTIMHU U
' razamu. 3akoH Ilackais. [THeBMaTHYeCKHE MAaIIMHBI
3aBHCUMOCTh  JIaBJICHUS JKUIKOCTH OT TJIYOHHBI.
4.4 I'mapocratnueckuit  mapagokc.  Coolmarommecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI




4.5

Atmocthepa 3emim U atMochepHOE  JaBIICHHE.
[IpyunHBl  CyIIECTBOBAHUS BO3AYIIHOH 0O0OJIOYKH
3emiu. OmneiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOTO JaBJIEHUS OT BBICOTHI HAJ] YPOBHEM

Mopsi

4.6

Wsmepenune atmocdeproro nasieHus. [IpubGopbr ms

HU3MCPCHUA aTMOC(bepHOl"O JaBJICHUA

4.7

JleiicTBUE JXKUIKOCTH W Ta3a Ha TOTPYKEHHOE B HHUX
Teno. BelTankuparomasi (apxuMenoBa) cuiia. 3aKOH

Apxumena

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTiueckue paboThI:

UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
0o0béMa TOrpyXEHHOH B KHUAKOCTh 4YacTH TeJja.
OmnpeneneHye BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH
Ha Tello, MNOrpyxéHHoe B XuAKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CUIIbL, AEHCTBYIOLIEH
Ha TEeJIO0 B JKHUJIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  BBITAJIKUBAIOIIEH
CHUJIBI, IEHCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT 00BEMA
MOTPYKEHHOM B )KUJIKOCTh YAaCTH TeJia U OT IJIOTHOCTH
xkuakoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMPOBAHME JIOJKM W  ONpeAelieHuEe €€

Ipy30I0AbEMHOCTH

4.10

duznueckue  SBICHUS B OPUPOAE:  BIMUSHUE
atMoc(epHOTO JIaBJIeHUsI Ha JKMBOM OpTraHU3M,

IUIaBaHUE PHIO

411

TexHUYECKHE YCTPONCTBA: COOOIIAONIUECS COCY/IBI,
YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTbD, DHEPT' U




5.1 Mexanudeckas padbora
5.2 MexaHn4ecKkasi MOIIHOCTh
£ 3 [IpocTeie MeXaHW3MBI: pbIUar, OJOK, HAaKIOHHAS
' MJI0CKOCTh. [IpaBmito paBHOBECHS phIuara
5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBWio»  MeXaHWKUA. KoaddunueHnt
9.5 IIOJIE3HOTO  JieHcTBUS  MexaHu3MoB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanbHas SHEPTrUM TeJa, MOJHIATOrO HaJ 3eMIIEi
5.7 Kuneruaeckast sHeprus
58 [TonHas MexaHudeckas dHEprus. 3aKOH MU3MEHEHUS U
' COXpaHCHHSI MEXaHUYECKON YHEPTHH
[TpakTuyeckune pabOTHI:
Ornpezenenne padoThl CHIIBI TPSHUSI IPH PABHOMEPHOM
59 JMBIKCHUHM TeJla 10 TOPU30HTAILHON MOBEPXHOCTH.
' HccnenoBanne  ycloBHil ~ paBHOBECHs  phlyara.
N3smepenne KIIJ] HaknoHHOM miiockocTu. M3ydenue
3aKOHA COXPaHEHUS MEXaHUUECKOM dHepTrun
®dwusuyeckue SBIECHUS B MPHUPOJAE: pbIYard B Teje
5.10
YyeJIoBeKa
TexHuueckne yCTpPOWMCTBA: pblyar, MNOJABUXKHBIA U
5.11 HEMNOJIBWKHBIN OJIOKU, HAKIIOHHAS MJIO0CKOCTh, MMPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
pasiena IeMeHTA IIpoBepsiemMblie 3JIeMeHTHI CO/IEPKAHUS
TEITJIOBBIE SIBJIEHM S
6 6.1 OCHOBHBIE TTOJIOKCHHST MOJICKYJIIPHO-KHHETHYESCKOM
' TEOPUU CTPOSHHUS BemecTBa. Macca W pa3Mepbl




MOJICKYIIL. OHBITBI, MOATBCPIKAAOIIUC OCHOBHBIC

I10JIOKEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUH

Mogenu  TBEPAOTrO, IKUAKOTO M razoo0pa3zHOro

6.2 cocTosiHui BemiecTBa. Kpucramnnueckue u aMmopgHbIe
Tena
OOBsicHEeHHE CBOICTB Ta30B, KHUIKOCTEH U TBEPABIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOPHH
6.4 CMaunBaHue U KallWJUISIPHBIE SBJICHUS
6.5 TeroBoe pacupeHne u cxaTue
56 Temmeparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TETUIOBOTO JIBIYKEHHSI YaCTHUI]
BryTtpennss JHEPIHUsl. Crioco0sl U3MEHEHUS
6.7 BHYTPEHHEH HPHEPTUU: TerJionepeaada U COBEpPIICHHE
paboThl
68 Bunst TEIUIOTIepEeIadH: TETUIOTIPOBOAHOCTb,
' KOHBEKIIUS, U3Ty4eHHE
KomnyectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTH
6.9
BEIIECTBA
TensooOMeH © TemIoBOEe paBHOBeCHE. YpPaBHEHHE
6.10
TEIJIOBOro OanaHca
6.11 [lmaBnerne W  OTBepAEBaHUE  KPHUCTALTHUECKUX
. BEIIECTB. YienbHasl TEeIUIOTa MIaBJICHUS
[TapooOpazoBanne u  KoHaeHcanus. Vicnmapenwe.
6.12 Kumnenne. VYnenbHas TemioTa MapooOpa3oBaHMS.
' 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHHUS OT aTMOC(EPHOTO
JIaBIICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIIMBA. Y IeibHasl TENJI0Ta CTOPAHUS




6.15

[Mpuanumer  paboTel  TeruioBbix —auratenei  KIT/]
TEIUIOBOTO JIBUraresist. TeIuIoBbIle ABUTAaTENN U 3al[UTa

OKpY’KaroIen cpeibl

6.16

3aKOH COXpaHEHUs M [pPEBpallleHUusT DHEPruu B

TCIIOBBIX IpoHeccax

6.17

[IpakTuueckue padbOTHI:

OnpiTel 10 OOHApY)KEHHIO  JCHCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnpIThl TIO BBIPAIIUBAHUIO KPUCTAILIOB MOBApEHHOU
COJIM WJIU caxapa.

OnpITel MO HAOJIONCHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, KUIAKOCTEH U TBEP/BIX TEJL.

Ornpezenienne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnebIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS
BO3/lyXa OT ero 00bEMa U HarpeBaHus TN OXJIaKICHUSI.
[IpoBepka rUMOTE3bl TUHEHHOW 3aBUCUMOCTH JIMHBI
CTOJIOMKA XKUAKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIEpPaTypHI.

HaGmtonenue u3MeHeHus: BHYTpPEHHEH SHepruu Tena B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHIL.
HccnenoBanue SIBIICHUS TernooOMeHa pu
CMEIIMBAaHUH XOJOJIHOW U rOpsYEr BOJIBI.
OmnpeneneHne KOIMYECTBA TEIUIOTHI, IOJIYYEHHOIO
BOJION MpH TEII000MEHE ¢ HArpeThiM MeTaNINYeCKUM
LUMJIUHIPOM.

Onpenenenne yaeabHON TETNIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.

OrnpeneneHne yaeapHON TEMIOTHI IUIABJICHHUS JIb/IA.




6.18

®dusnueckue SBIEHUS B TMPUPOJIEC: IMOBEPXHOCTHOE
HaTsDKEHUE U KanWUISIpHBIE SIBJIGHUS B MPUPOJE,
KpHUCTAJLIBI B IpUpo/Ie, n3iaydenue CoHia, 3aMep3aHue
BOJOEMOB, MOpCKue Opusbl; 0Opa3oBaHHE POCHI,

TyMaHa, UHEesl, CHera.

6.19

TexHuyeckue ycTpoicTBa: KamWUISIPbl, MPUMEPHI
WCIIO0Ib30BaHUS KPUCTAIIOB, )KUIKOCTHBIA TEPMOMETP,
JATYMK TEMIEepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHU A

7.1 Dnektpusaiys Tel. [[Ba posa aMeKTpUIECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX Ten. 3akoH Kysona

7.2 (3aBUCUMOCTDH CHJIBI B3aMMOJICHCTBHS 3apsSKEHHBIX TeI
OT BEJIMYMHBI 3aPSI/IOB U PACCTOSIHUS MEXKIY TEIaMH )
DnexTpuyeckoe noJe. Hanpsoxkénnoctb

7.3 anekTpudyeckoro mnois. [lpuHumn cynepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenn »snektpuyeckux 3apsanoB. DJIeMEHTapHBIN

7.4 anekTpudeckuid 3apsa. Ctpoenue atoma. [IpoBogHuku
U TUDJICKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

- DNEeKTpUYECKHii  TOK. YCJIOBHS  CYILIECTBOBaHUS

' 3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA

JeiicTBus AIEKTPUUYECKOTO TOKa (TemioBoe,

7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUUECKH TOK B
KHUJKOCTSX M ra3ax

- Onektpuueckas uenb. Cuina TOKa. DIEKTPUUYECKOE

HaIpshKEHNe




CornpoTuBieHue MIPOBOJHUKA. VY nenbHoe

7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenpHOoe W NIAapauIeIbHOE COCIUHEHUE
7.11

IIPOBOJTHUKOB

PabGota ¥ MOIIHOCTh 3JIEKTPUUECKOrO TOKA. 3aKOH
7.12

Jxoyna — Jlenua

OJNeKTpUuYecKue LENu U MOTPEOUTENH IIEKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3aMblkaHue

IlocTosiHHBIE MarHUTHI. B3auMoneincTBUE OCTOSTHHBIX
7.14

MarHuToB

MaruutHoe mnosne. MarHuTHoe 1noje 3eMIM U €ro
7.15

3HAYEHUE NI )KU3HU Ha 3eMie

Oneir Opcrepa. MarmurHoe 1oJ€ 3IIEKTPUYECKOrO
7.16

ToKa. [I[ppuMeHeHne 37eKTpPOMarHuToB B TEXHUKE

JlelicTBre MarHUTHOIO IOJI Ha NMPOBOJHUK C TOKOM.

DneKTpoABUTaTesb IOCTOSHHOTO TOKa. Mcronb3oBaHue
7.17

JJIEKTPOJIBUTaTENEH B TEXHUYECKUX YCTPOMCTBAX U Ha

TPaHCIIOPTE

Oneitel  @apanes. SIBaeHHe  ANEKTPOMArHUTHOM
7.18

nHaykiuu. [Ipasuno Jlenna

DNeKTpOTeHepaTop. Cnioco6mI MOJTydeHUS
7.19 JNEKTPUYECKOM  DHEPrMM.  OJEKTPOCTAaHIMM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH

[IpakTuyeckue paboOTHI:

OmnbITH IO HAOIIOCHUIO AIEKTPU3ALIMU TeJ MHYKIIHEH
7.20 U TIPU COTIPUKOCHOBEHUH.

HccnenoBanue neMCTBHUS BJIECKTPUYECKOTO TOJS HaA

NMPOBOAHUKH U NUIJICKTPUKH.




COopka u mpoBepka pabOTBI JIEKTPUYCCKONW IETH
IIOCTOSIHHOTO TOKa.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryupoBaHue HAIIPSHKCHHUS.
HccnenoBanue 3aBUCHUMOCTH CHIJIBI TOKA, HWIYIIETO
4epe3 pPe3UCTOp, OT CONPOTUBIEHUS PE3UCTOPA H
HaIPSDKEHUS Ha PE3UCTOPE.

OnpITsl, JEMOHCTPUPYIOILHE 3aBUCUMOCTD
JJIEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIVHBI, IIOIIAU IIOIIEPEYHOT0 CEYEHU U MaTepHaa.
IIpoBepka mpaBwila CIIOXKEHHMS HANPSOKCHUM IIpU
IIOCJIEZIOBATEIbHOM COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka npasuiia 1 CUIIbI TOKA IPU NapalIeIbHOM
COeMHEHUN pe3nuctopoB. OmnpeneneHue padOTHI
MEKTPUYECKOTO TOKA, HAYHIETO YEpe3 PE3UCTOp.
OnpeneneHne MOLIHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIEJISIEMON Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CWJIBI TOKA, HYIIETO YePe3 JIAMIIOUKY, OT
HanpspkeHns Ha Hel. Onpenenenne KIIJ[ narpesarens.
HccnenoBanue MarHuTHOTO B3aMMOJEHCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOrO MOJs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
pasnenenun. MccnenoBanue 1elCTBUSA IIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnpiTsl,
JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKAa M HalpaBlIeHMs TOKa B Karymke. M3yueHue
JEICTBUS MarHUTHOTO TOJS Ha IPOBOJHUK C TOKOM.
KonctpynpoBanune nu H3y4YeHUe paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/

BHCKTpOI[BHFaTCHBHOﬁ YCTaHOBKH. OnbITH 10




HUCCICIOBAaHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ
UHAYKOUH: HCCIICAO0BAHUC W3MEHCHHMI 3HA4YeHHUS U

HaIrpaBJICHUA HHAYKIIHOHHOI'O TOKa

dusnyeckue SBICHUS B MPUPOAC: DIIEKTPUUCCKHE
SBICHUsI B atMocdepe, OSJICKTPUYECTBO  IKHBBIX
7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Aper( MOTH0COB,
POJTb MATHUTHOTO TIOJIS JUTSI )KU3HU Ha 3eMIIe, TIOJSIPHOE

CHUAHUC

TexHu4eckue yCcTpoMCTBa: BJIEKTPOCKOI, aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NICKTPUIECKOU SHEPTHH,

QJICKTPOOCBCTHUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHbLIC

r.e2 AIEKTPONPUOOPHI (mpumepsl), ANEKTPUICCKHE
MPEIOXPAHUTEIN, DICKTPOMATHUT, SJEKTPOIBUTATEITH
MTOCTOSIHHOTO TOKA, TEHEePaTop IMOCTOSTHHOTO TOKA
9 KIIACC
Kon
Konx snementa IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe nBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTETHHOCTh MEXAaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE MPSMONIMHEHHOE TBUKEHHE
8 HepaBaoMepHoe npsiMonuHeiiHoe apmkeHue. CpeaHsis
8.4 W MTHOBEHHAs CKOPOCTh Teja NMPU HEPAaBHOMEPHOM
JBUKEHUHT
8.5 VYckopeHne.  PaBHOYCKOpEHHOE — NPSAMOJIMHEHHOE
' JIBUKCHHE
8.6 CBo6oxHoe maneane. OnbITe! [ anuies




PaBHOMepHOE aBHkeHHE N0 OKpyxkHOCTU. [lepuon u

8.7 yacTora oOpamieHus. JInHelHas U yrioBasi CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE
8.8 ITepBsiii 3akoH HproToHa
8.9 Bropoii 3akon HproToHa
8.10 Tperuii 3akoH Herorona
8.11 [IpuHIUII CynIepIIO3UIIMM CHUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuiia TPEHUS CKOJIBKEHUS, CHIIa TPEHHS
' MIOKOS, IpYTe BU/bI TPEHUS
814 Cuna TSKECTH M 3aKOH BCEMHUPHOIO TSTOTEHHS.
' YckopeHue cBOOOIHOTO TaIeHUs
8.15 JBuxenne mnaHer Bokpyr Comnma.  Ilepsas
' KocMHYecKasi CKopocTb. HeBecoMocTh U nieperpys3ku
PaBHOBecue MarepuaibHOM TOYKH. AOCONIIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPHOro Teila ¢ 3aKPEIUIEHHOW OCBIO
' BpaieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne umnyisca. IMIysbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTBHOE IBM>KEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
8.2 Pabota cun TskecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboThI
893 [ToreHnmanbHast DJHEPrUsl TeNa, MOTHATOTO HAJ
' MOBEPXHOCTHIO 3eMIIH
8.24 IToreHnnanbpHast SHEPrUs CXKATON MPY>KUHBI
Kunetnueckast sHeprus. TeopemMa O KHHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU




8.27

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHHs Opycka
WIM JIBIDKCHUS IMapUKa 0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpeHus Tesa Mpu paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BpEMEHHU IpU
PaBHOYCKOPEHHOM  JBWKCHMH  0e3  HadajabHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIU TMPU PABHOYCKOPECHHOM
JIBUKEHUH 0e3 HayalbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psa HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJTBI TPCHHUS
CKOJNIbKEHUSI OT CHJIBI HOPMalbHOTO JaBIICHUS.
Onpeneneane KodpPUIMCHTa TPEHUS CKOIBKCHUS.
Omnpenenenne KECTKOCTU NPYXHUHBL. OrmnpeneneHue
paboTBI CHUJIBI TPCHHS TIPH PAaBHOMEPHOM JBM)KCHUU
TeNa 1o TOPU30HTAIBHOU MoBepxHOCTU. Onpeenenre
paboOTBI CHIIBI YIPYrOCTH TPU MOABEME Tpy3a C
WCIIONIb30BAaHUEM HEMOABI)KHOTO ¥ TMOJBIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoac: MPUINBLI U OTJIUBEI,
JABMKCHUC IIJIAHCT Conaeynon CHUCTCMbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHUYecKkne yCTpOWCTBA: CIUJIOMETp, JATYUKH

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTHL

MEXAHUWUYEC

KHE KOJIEBAHUMA 1 BOJIHBI

9.1

KonebartenbHoe JBUKEHHUE. OcHOBHbIE
XapaKTePUCTUKH  KOJICOAHWW: Tepuoj, YacToTa,

aMILIUTYyaa




9.2

MaremMatnyeckuii M NPYKUHHBIM ~ MasTHUKHU.
[IpeBpamienre  3Heprud  IpU  KOJIEOATEIHHOM

JIBIDKCHUN

9.3

3aryxatomue Kosnebanus. BeiHyXIeHHbIE KOJeOaHus.

Pe3onanc

9.4

Mexaanueckue BogHBEL CBONMCTBA MEXaHHYECKHX
BoiH. lIpomonbHble W momnepeuHbie BOAHBL [[nuHa
BOJHBI W CKOpPOCTb e€  pacrnpocTpaHECHHS.
MexaHnndecKkre BOJIHBI B TBEPIOM TeJIe, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHudpa3Byk U ynbTpa3Byk

9.7

[TpakTrueckue pabOTHI:

Onpenenenne 4YacToThl M TepHoAa  KoJeOaHW
MaTeMaTU4YeCKOTro MasTHHUKA.

Onpenenenne 4YacToThl M TepHoAa  KoJeOaHHiA
MPYKUHHOTO MasiTHUKA

UccnenoBanme 3aBUCUMOCTH Tepuoja KoseOaHUid
MOJBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBl HUTH.
UccnenoBanne 3aBUCUMOCTH Tepuoja KoseOaHUi
MPYKUHHOTO MasiTHUKa OT Macchl rpys3a. [IpoBepka
HE3aBMCMMOCTH  Tepuoja  KojiebaHud  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTH
NpyXuHBL.  V3MepeHue YCKOpPEeHHS CBOOOJHOTO

naaCHUsA

9.8

du3nueckue sABJICHUS B IprUpoaC: BOCIIPUATHEC 3BYKOB
KUBOTHBIMH, 3EMIICTPACCHUC, celicMUYecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUEC

YIIBTPa3BYKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMAarHUTHOE MOJIE. DIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTpOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHasi npupoja csera. CKOpocTh cBeTa.
' BonHoBBIE CBOMCTBaA CBETA
[TpakTuyeckue pabOTHI:
10.4 N3yuenne CBOWCTB DJIGKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
®dusnueckue SBICHUS B MPHUPOJE: OHOJOTHYECKOE
10.5 IIEUCTBUE BHIMMOTO, yIbTPapuOIETOBOrO u
PEHTI€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. MicTouHuKHU cBeTa
11.2 [IpssMonrHEITHOE pactipocTpaHEeHNEe CBETa
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaKEHHsI CBETa
114 [Ipenomnenue cBera. 3aKOH TIPEIOMIICHHS CBETa.
' [ToHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop nydelt B 1uH3€E
11 116 OnTuueckas cucreMa (oroammapaTa, MUKPOCKONa U
TEJIECKOTIa
117 I'ma3 kak onTuyeckas cucTeMa. bIM30pyKOCTh H
' JAIbHO30PKOCTh
Paznoxenue Oenoro cBera B cHEKTp. OIBITHI
11.8 Hprorona.  CnoxkeHue  CHEKTPAIBHBIX  I[BETOB.
Hucnepcus ceera
[TpakTudeckue paboThI:
11.9 HccnenoBanne  3aBUCHUMOCTH  yIja  OTpaXXeHHUS
CBETOBOTO JIy4ya OT yIJia MajeHusl.




M3yueHne XapakTepUCTHK HM300pakeHUs MpeaAMeTa B
IJIOCKOM 3€pKaie.

HccnenoBaHue 3aBUCUMOCTH — YIJla  IPEIOMIICHHUS
CBETOBOI'O JIy4ya OT yrJja MaJieHusl Ha TPaHUIle «BO3TyX
— CTEKJIO».

[Tonyyenne M300pakeHUN C TTOMOIILIO COOMPAFOIICH
JIMH3BL.

Omnpenenenne GOKYCHOTO PacCCTOSHUS M ONTHYECKOMN
CHUJIBI COOMPAIOLLEH JINH3HI.

OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITEl MO BOCHPUSTHIO ILIBETA MPEAMETOB TPH X

HAOII0/ICHUU Yepe3 I[BETOBbIC (PUIIbTPHI

duszndeckue sBJICHUS B npupoAc: 3aTMCHUA ComnHna u

11.10 JlyHBI, IBeTa TeN, ONTHYECKUE SBICHUS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
11 TexHuueckue  yCTpOMCTBa:  OYKH,  IEPHUCKOII,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHU A
121 Oneitel Pesepdopaa u 1uranerapHas MojeNb aToMa.
. Mopneins atroma bopa
122 Hcnyckanve u moOrjolieHue cBera aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
Crpoenue aromHoro sjapa. HykioHHas Mojenb
12 12.4
aTOMHOTrO siapa. 30Tomnsl
195 PanuoaktuBHbie npeBpaienus. [lepuoa nomnypacnana
' ATOMHBIX sI7IEP
126 SAnepHblie peakunu. 3aKOHbI COXPaHEHUS 3apSAI0BOTO U
' MacCcOBOI'0 YHCET
127 OHeprusi CBA3M aToMHbIX saep. CBs3b Macchl U

SHEPTUU




12.8

PCaKHI/II/I CHUHTC3a W [JOCJICHUA SANCP. HUctounukn

sHeprun CoJiHIA U 3BE3 T

12.9

Snepnas osHepretuka. JleiicTBHE paguMOaKTHBHBIX

H3J’Iy‘~1€HHﬁ Ha JXUBbIC OPraHU3MbIL

12.10

[TpakTuyeckue pabOTHI:

HaGmoneHne CHjIOMIHBIX M JIMHEHYATBIX CHEKTPOB
U3JTy4CHHUS.

HccnenoBanue TPEeKOB: W3MEPEHHE YHEPTHU YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paaroakTuBHOTO GhoHa

12.11

dusnyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
PagOAKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
paZMOaKTUBHOE W3JIy4YCHHE NPUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAaJUOAKTUBHBIX H3JIy4CHUMM Ha OpPraHu3M

YCJIOBCKA

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyAJIBHBINA JO3UMETD, Kamepa Bunbcona




HHPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IHPOI'PAMMBbBI OCHOB OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI
MPOrpamMmMbl OCHOBHOI0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B HAYYHOH KapTUHE  MHUDA;
c(OPMUPOBAHHOCTh 0A30BBIX TIPEJCTABICHUH O 3aKOHOMEPHOM
CBSI3M U MTO3HABAEMOCTH SIBICHUI MPUPOIBI, O POJIH SKCIIEPUMEHTA B
¢usmke, 0 cucTeMOOOpasymlie poiu (QU3UKA B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHH, 00 53BOJIOIUU
(bu3MYeCKUX 3HAHWKA U MX POJH B IEIOCTHOW €CTECTBEHHOHAYIHOU
KapTUHE MHpa, O BKIAJE€ POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(M3HUKOB B pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB OKPYKAFOIIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJE), O JABWKEHHM Kak
crocobe CylIecTBOBaHMSI MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKOH CYIIHOCTU SBICHHUH
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIOBBIX, OJCKTPOMArHuTHLBIX U
KBAaHTOBBIX); YMEHHE pa3JIn4yaTh SBJICHUSA [0 ONHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX
JaHHOE (PU3MUECKOE SBJICHHME; YMEHHE PACIO3HABaTh IMPOSBICHUE
HU3YUYCHHBIX (1)I/ISI/ILI€CKI/IX SIBJICHUH B OKpYyXXaromeM MHUPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,I[eHI/IC OCHOBaMHM IOHATHMHOIO arrapara U CHMBOJIMYCCKOTO
A3bIKA (1)I/ISI/IKI/I " UCIIOJIB30BAaHUC UX IJIA PCIICHUA y’—Ie6HI)IX 3aJa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBa TCI, (I)I/ISI/ILICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PyHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3YYEHHBbIE CBOMCTBA Tel U (PU3NYECKUE

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




Bnanenme ocHOBaMHM METOJOB HAyYHOTO TIO3HAHUS C Y4YETOM
coOJTr0IeHUsI TpaBUJT OE30IIaCHOTO TpyAa: HaboieHne PU3nIeCKux
SIBJICHUIA:

YMEHHUE CAMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 0O0OPYAOBaHUS 110 WHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIBITA U 3aIUCHIBATh €0 PE3YJIbTATHI, (POPMYITHPOBATH BHIBOJIBI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (U3HUECKUX
BEIMYMH: yMEHHE IUIAHUPOBATh H3MEPEHHs, CaMOCTOSITEIBHO
coOMpaTh JKCHEPUMEHTAIBHYIO YCTAaHOBKY TIO HHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3HPOBATH TOJYYCHHBIC
pe3yiabpTaTel ¢ Y4YETOM 33JaHHOM IIOIPEIIHOCTH PE3YJIbTATOB
HU3MEpPEHUI;

MPOBEJCHUE HECIOXKHBIX OKCIIEPUMEHTAIBHBIX  HCCIIEIOBAHUM;
CaMOCTOSITENIFHO COOHMpaTh OKCIHEPUMEHTAJIbHYI YCTaHOBKY U
MPOBOJIUTH  HWCCIENOBAaHWE IO HMHCTPYKIMH, TIPEICTAaBIATH
MOJTyYCHHBIC 3aBUCUMOCTH (DU3NYECKUX BEJIIMYHMH B BUIC TAOIUIl U
rpaduKOB, YYUTHIBATh TOTPEIIHOCTH, JEJAaTh BBIBOJBI  II0

pe3yiibTaTaM HCCICAOBaHNA

[Tonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MoOjeneit
(MaTepuanbHasi TOUKa, aOCOTIOTHO TBEPIOE TEJIO, MOJACIIA CTPOCHUS
ra3oB, JKUIKOCTeH M TBEPABIX TeJ, MaHETapHas MoOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $iipa) U YMEHHE NPUMEHSATh MX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHnue oOBACHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUUUHHO-CIICICTBEHHBIE CBA3HU
U CTpOUTh OOBSICHEHHE C OMNOpPOd Ha H3YYEeHHbIE CBOICTBa
¢bu3nyecKkux sBICHUH, (U3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMenne pemath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHH),
WCTIONB3YSl 3aKOHBI W (OpMysbl, CBS3BIBaOIINME (PHU3UUECKUE

BCJIMYHHBI, B YAaCTHOCTH, 3allUChIBATH KpPAaTKOC€ YCJIIOBUC 3aaadvu,




BBISIBJIAT HEJIOCTAIOIINE JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIBL,
HE0O0XOANMBIE JUIs €€ PeleHHs, UCII0JIb30BaTh CIIPaBOYHbIE JJAHHBIE,
IIPOBOJUTH Pacy€Tbl U OLICHMBATH PEAIMCTHUYHOCTH IIOJY4YEHHOIO
3Ha4YeHUs (PU3MUECKON BETMUMHBI; YMEHUE ONPEEISITh pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPU PEIICHUH 3a/1a41

YMeHHne XapakTepu3oBaTh MPUHLMUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMKCAHUIO, UCTIONB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBJICHUH M HEoOXoauMmble (pu3nveckue

3aKOHOMEPHOCTH

10

YMeHHe WCIoNb30BaTh 3HAHUS O (U3UYECKHUX SIBICHUSAX B
MIOBCETHEBHOM JKM3HU sl oOecrieueHHss O€30MaCHOCTH pHU
oOpamieHnn ¢ OBITOBBIMH ~ NpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMHU, COXpPAHEHHS 370pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKPYXKAIOIIEH cpejie; MOHUMaHHE
HEOOXOJMMOCTH NMPUMEHEHHS TOCTIKEHUH (PU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT moucka, mpeoOpa3oBaHUs M TPEACTaBICHUS HHPOpMAIUU
(bu3NYecKoro conepkaHusl € MCIOJb30BaHHMEM HH()OPMAILMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH; yMEHNE OLIEHUBATh JOCTOBEPHOCTD
MOJy4YeHHOM MH(POpPMAaLMM Ha OCHOBE HMEIOIUXCA 3HAaHUNH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO JIUTEPATypy
(bU3MYECKOTO CO/IEep KaHUs, CIIPABOYHbIE MaTepUabl, pECYpPChl CETU
WntepHer; BnajgeHue 0a30BbIMM HaBBIKAMU  IpeoOpa3oBaHUs
vHpOpMaluid U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYIO; YMEHHUE
co3/1aBaThb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IHCbOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
1O PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe aBwxkeHue. MarepuanbHas Touka. CucremMa  OTCU€Ta.
' OTHOCUTENBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHE. CpenHsist ckopocTh. Dopmyrna s
1.2 BBIYHCIICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMEpHOE npsAMOIMHENTHOE ABUAKEHUE. 3aBUCUMOCTh KOOPJAUHATHI TEJIA OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
1.3 XO)=Xp +0 1
I'padvkn 3aBUCUMOCTH OT BpPEMEHHU Jisi MPOEKIHH CKOPOCTH, MPOCKIUU
MepeMenieHus, IMyTH, KOOPAMHATHI TPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOpAMHATHI T€Ja OT BPEMEHHM B CIy4yae PaBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO JIBH>KCHHUSI:
2
Self) =vg, =i+ a* ;
2
@opMynbl AJIA NPOCKUUU MEPEMEIICHUS, MPOEKIMH CKOPOCTH M IMPOEKIHUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 5. (O =u,, '?+”x'j~
U.\'(f) =gy T4, L,
a.(f)=canst,
U:.‘r: - le: =la,s,
I'padvky 3aBUCHMOCTH OT BPEMEHHU JUISI TMPOCKIUU YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOCKIIMU TepeMeIIeHUs], KOOPJAUHATHI TPH PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KEHUH




CBoboanoe nanenue. opMynbl, ONMCHIBAIOIINE CBOOOIHOE MaIeHHE Teja Mo

BCpTUKAIU (I[BI/I)KGHI/Ie T€JlIa BHU3 MM BBEPX OTHOCHUTCIIBHO ITOBECPXHOCTHU

1.5 3emin). ['paduku 3aBHCMMOCTH OT BpEMEHH JJs MPOCKIUH YCKOPEHUS,
IPOEKIUH CKOPOCTH M KOOPIMHATBI IPU CBOOOJHOM MAJEHUU Teaa IO
BEPTUKAIIN
CkopocTh paBHOMEpPHOIO JBHXKEHHUS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

@opMyna i BBIYUCIICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTHU U IEPUOJ
oOparnieHus:
_ 27R
T
16 HenTpocTpemutrensHoe yckopeHue. HampasieHue LEHTPOCTPEMUTENBHOTO
yckopenus. opmyia [uist BBIYMCIEHUS YCKOPEHMUS:
2
a — L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaleHUS:
V= !
T
Macca. I1notHocTs Bemecta. @opmyna A BBIYUCICHUS IIIOTHOCTH:
L7 _m
V

1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil

1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:

F=m-a

1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS Tea U BEKTOPa CUIIbI, TEHCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11

Fy y=—Fi




1.12

Tpenue nokos U TpeHue ckobxeHus. Gopmyia Uit BBIYMCICHUSI MOLYJIS CUJIBI

Fp=u-N
TPEHUSI CKOJIbKEHHS:

1.13

Hedopmarmus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOoH YHPyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -,
F=¢g .1 2
B2
Cua TspKecTH. Y CKOpeHHe CBOOOHOTO MM/ ICHHS.
dopmysa 11 BBIYUCICHHS CHIIbI TSHKECTH BOJU3U MOBepXHOCTH 3emin: F =
mg.
JiBmwxenue mianet Bokpyr Counnia. [lepBas kocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbc Tena — BeKTopHas pu3nyecKas BEJIUYUHA.

p=mi

Nmnynbe cucremsl Ten. M3MeHnenne nmnyibca. MITynbe CUiibl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTEMBI TCJI.

D=+, Uy =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexanunueckas padota. @opmyria sl BEIYUCICHUS paOOThI CHJIBI:
A=Fscosu

S |
: I
Mexanndeckass MOITHOCTE:

1.18

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM OHCPTHHU:

Hﬁ"Jz
By

TeopeMa 0 KMHETHYECKOM OHCpPIHUHU. (DOpMYJ'Ia JJI BBIYUCIICHUA

HOTeHI_[HaHBHOfI OHECPIHUU TCJa, MOAHATOIO

Hag 3eMIIEi:




E,=mgh

Mexanuyeckas dSHEeprus:

E=FE.+E »

1.19 3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyra s 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBpatieHne MeXaHU4YECKON PHEPT UM NPU HATMYMM CUJIbI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.

Poryar. Moment cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:

1.20 M+M,+..=0

[ToxBroxHBIN 1 HenoABWXKHBINA 0J10kK. KIT/] mpocThIX MEXaHU3MOB,
n= Aﬂmma
AS&II:E"IH
JlaBiieHre TBEPAOTO TENA.
dopmyia 1715 BBIYUCICHUS AaBJICHUsI TBEPJOTO Tea:
_F
p= h

1.21 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJKOCTH.
dopmyna 17151 BBIYUCICHUS AaBICHUS BHYTPH KHUJIKOCTH:

P=pg+Dx,

1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Popmyna Uid ONPEAEICHUS BBITAJIKUBAIOLIEH CHIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

1.23

Fam =PEV
VYcnosue uiaBanusd tena. [lnaBanue cynoB 1 Bo3ayXoIUIaBaHHUE
Mexannueckue KkojeOaHus. AMIUIMTYAA, TEPUOJ M dYacToTa KoJeOaHUil.
1.24 ve L
T

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHNUI:




1.25

MaremMaTtnueckuii M IpPYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu Ipu

KoJie0aTeIbHOM JBHXXCHHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanndeckre BOJIHEI. HpO,Z[OJ'IBHBIe " IIOIICPECYHBIC BOJIHEIL. Z[.]'II/IHa BOJIHBI U

CKOPOCTb pacTpocTpaterus somer ** — U r

1.28

3Byk. I'poMKoCTh U BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI HA T'paHUIIE

nByXx cpenl. MH(dpa3ByK U yabTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTH BELIECTBA; apXMMEIOBOW CHIIBL; KECTKOCTH
MPYKUHBL, KOA(PPUIMEHTa TPECHHUS CKOJIBXKECHUS; PaOOTHI CHUJIBI TPEHUS, CUIIBI
YIIPYTOCTH; CPEAHEN CKOPOCTHU ABMXKEHUS OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuoja KolebaHWi MaTeMaTHMYeCKOro MAasTHHKA; YacTOThl M IEepHoja
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblyar;
paboThl CHIIBI YIPYrOCTH MpPH MOIBEME Tpy3a C MOMOIIbIO HEMOABHKHOTO
010Ka; pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME TPy3a ¢ TOMOIIBIO TTOABIKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00bEMa MOrpyKEHHOM
YacTH TeJla U OT INIOTHOCTH KHUIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOLIEH CUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTABJICHUS U
OT pOJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILEH B IPYKUHE, OT CTENIEHU
nedopmaliu Mpy>KUHbBI; YCKOPEHHUsT OpycKa OT yriia HakJIOHa HaIpaBJIsIoNIEeH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIeproOa
KoJ1e0aHui MPYKMHHOIO MasATHHKA OT MAacchl Ipy3a U JKECTKOCTH MPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH TMepHojia KojeOaHH HUTSHOrO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phluara

1.30

Qusuyeckue sA61eHUs 6 Npupooe: TPUMEPHl ABWKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KMBOM U HEKMBOW IIPUPOJIE, AEUCTBUE CUIIBI TPEHNUS B IPUPOJE
U TEXHUKE, MPWJIMBBI M OTJIUBBI, JBM)KeHUE TuiaHeT COJIHEYHOH CHCTEMBI,
pPEaKTUBHOE JBUKEHHE )KUBBIX OPTaHU3MOB, PbIYaru B TEJI€ YEJI0BEKA, BIUSIHNE
aTMoc(epHOro NaBjeHHUS Ha >KMBOW OpraHU3M, IUIaBaHUE PBIO, BOCIIPUSTHE

3BYKOB JKUBOTHBIMHU, 3E€MJICTPACCHUC, ceiicMu4YecKre BOJIHBI, IYHAMHU, 3XO




Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKHU ITOJIOKCHHUA, PACCTOSAHUA U
YCKOPE€HHA, AWHAMOMETpP, IMOAIIMIIHUKH, PaKEThbI, pbIyar, HO,Z[BPI)KHBIfI nu

HCHO[[BI/DKHLII;'I 6JIOKI/I, HaKJIOHHAasA IJIOCKOCTb, MPOCTHIC MCXAHHU3MbI B 6BITy,

L3l COOOIIAIOINECS COCY/bI, YCTPOUCTBO BOAONPOBOJA, THAPABIMYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMETp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TETUUIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOXKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPAOTO, JKUAKOTO U Fa3000pa3HOr0 COCTOSHUH BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

5 JIBuwxkenne yactul] BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YacCTHI[ C

' TeMIeparypoii. bpoyHoBckoe aBmxkenue, 1uddy3us

2.3 CmauuBaHue M KalWUISIPHBIC SBJICHUS

24 TemoBoe pacmupeHue u cxaTmue

2.5 TeroBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora m Terionepenada Kak CIiocoObl M3MEHEHHS

' BHYTpPEHHEH SHEepruu

2.7 Bune! Tenonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxzaeHue tena. KonnyecTBO TemaoThl. Y enbHas

28 TETIOEMKOCTB!

O=cm(t,—1)
3aKOH COXpaHEHMsI PHEPrHM B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
2.9 Oananca:
O +0,+..=0
Hcnapenune u koHaeHcanws. V3MeHeHHWe BHYTPEHHEW SHEPTUU B IPOIIECce

2.10 WCTIapeHuss W KOHJeHcanuu. KureHwe KUAKOCTH. YAeNbHas TerioTa
napoo6OpazoBanus: L = Q/m

211 BnaxxnocTs Bo3yxa

» 10 [InaBnenne u Kpucramuszamus. VI3MeHeHWe BHYTPEHHEW OSHEPTUU MpHU

IUIABJICHUU U KpUCTAJIJIN3alluN. YV nenpHas TEII0Ta MIaBICHMS




2.13

BHyTpeHHss SHeprus CropaHusi TOIUIMBA. Y JIEIbHAs TEILIOTa CrOPaHUs

TorumBa: ¢ = Q/m

2.14

[Tpununs! padoTs! TemoBbix apurateneit. KI1/1 reruioBoro apuratens

2.15

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TeITOEMKOCTH METAUIMUECKOTO LIMJIMH/PA; KOJIMYECTBA
TEIUIOTBI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIEpaTrypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HAarpeThld LMWJIMHJIpP; KOJMYECTBA TEIUIOTHI,
OTJQHHOI'O0 HArpeThiM LUJIMHIPOM, IMOCJIE ONMYCKAHUSA €r0 B BOJlY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO31yXa; YAEIbHOM TEIUIOTHI
IJIaBJICHUsL Jibaa. VccnegoBaHWe W3MEHEHHS TEMIEPAaTypbl BOJBI  IPU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI0O0OMEHA MPHU CMEUIMBAaHUHU XOJOAHOW U

ropsiuei BOJbI; MpoIecca UCIapeHUs

2.16

Dusuueckue A61eHUs 8 npupode.‘ IMOBCPXHOCTHOC HATAKCHHUEC U KAIMWIJIAPHBIC
SIBJICHUS B IPUPOAC, KPUCTAJLJIBI B IPUPOJAC, U3TTYyYCHHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJJOEMOB, MOpPCKHE OpU3bI; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWULAPbL,  INPUMEPBl  HCHOJb30BaHUSA
KPUCTAIUIOB, )KUIKOCTHBIA TEPMOMETD, NATYUK TEMIIEPATYPBL, TEPMOC, CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

9J'IeKTpI/138.I_II/I$I TCII. I[Ba BHUJIAd DJICKTPUUCCKUX 3apsA 0B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPHUICCKOT'0 3apdaaa

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpH)KéHHOCTB SJICKTPUYICCKOTO IIOJIA. HpI/IHLII/IH

CYIIEPIO3UIINH IEKTPUUYECKUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsiioB. JleficTBHE 53JIE€KTPUYECKOro TMOJis Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN AnekTpudeckuil TOK. JleficTBus anekTpuueckoro Toka. Cuia Toka.

Hamnpsixenne.




l=g/t,U=A/

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7
R =pl/S
3.8 3akon Oma mus yyactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE cOeIMHEHUE IPOBOJHUKOB:
I =1, U=U,+U,. R=R, +R,
3.9 [TapannenbHOe coeIMHEHNE IPOBOHUKOB PABHOT'O COIPOTUBIICHHUS:
U=U;I=1+I;R=2.
- 2
CMmeniaHHbI€ COEJUHEHUS IPOBOIHUKOB
3.10 Pabora u momnrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenma:
3.11 2
O=I"-R-t
312 OneiTr Opcrena. MarHuTHOE MOJE€ NMPSMOTO IPOBOJHUKA C TOKOM. JImHum
' MarHMTHON MHJIYKIIUU
3.13 MarsuTHOEe TM0J€ IOCTOSIHHOTO MarHuTa. B3ammMonencTBue NOCTOSHHBIX
' MarHuToB
3.14 JlelicTBrE MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarauTHON HAYKUuU. [IpaBuino Jlenna
IIpakmuyeckue pabomul
W3mepeHue  NEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, BO3HHUKAIOLIETO B IPOBOIHHUKE
316 (pe3ucropbl, JlaMIIO4yKa), OT HaNpsDKEHMs Ha KOHLAX IIPOBOJHUKA,

3aBUCUMOCTH COIIPOTHUBJICHUA OT [JIMHBI IMPOBOJHHKA, IIJIOIAaAW €TI0
MOMEPCUHOTO CCUCHUSA U YICIBbHOI'O COITPOTHBIICHUS.

HpOBepKa mpaBujia JJIs SJICKTPUICCKOr0 HAIPSXKCHUSA IPU MMOCIICA0BATCIIBHOM
COCAUHCHWUN IMPOBOAHUKOB; IIpaBWjia IJid CHIIbI JJICKTPUYCCKOI'O TOKa IIPpU

napajuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)




DQusuueckue sA61eHUsA 8 npupode. SICKTPUYECKHE SBICHUS B aTMocdepe,

3.17 AJIEKTPHYECTBO JKUBBIX OPIraHU3MOB, MATHUTHOE T0JIE 3eMJTH, ApeiiQ MOIII0COB,
POJIb MAarHUTHOTO TOJIS YIS KU3HHU HA 3eMIIe, TTOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEpMETP, BOJIBTMETP, PEOCTar,
CU€TUMK  DJICKTPUYECKON DHEPIrUHU, DJICKTPOOCBETHTEIBHBIC  IPUOOPHI,
3.18 HarpeBaTelbHbIE IIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
MPEJOXPAaHUTEIH, SJICKTPOMArHUT, OJIIEKTPOABHIaTeIbh IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeta. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cseta
3.94 Jlunza. Xon nydeit B mua3e. DokycHoe paccTosiHUE TUH3BL. OnTHYECKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontuyeckas cucreMa. Onruyeckue npudopsl
Ipaxmuueckue pabomul
N3mepenue onTuueckoil cuiibl coOMparoiiei JIMH3bI; (OKYCHOTO PAacCTOSHUS
cobupatomeid JMH3Bl (IO CBOMCTBY paBEHCTBa pa3MepoB MpeaMmera Hu
n300pakeHus], KOria MpeJIMET PacIojIOkKeH B JIBOMHOM (OKyce), TOKa3aTes
3.26 IIPEIOMIIEHUS CTEKIIA.
WccnenoBanne cBOHCTBA M300pa’KE€HUsS, IMOJYYEHHOTO C  IIOMOIIbIO
cobuparomiell JMH3bI; U3MEHEHUs! (OKYCHOIO PACCTOSHUS ABYX CIOXEHHBIX
JIMH3; 3aBUCHMOCTH YIJIa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHus Ha
I'PaHUIIE «BO3YX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3armenuss Comnna u JlyHbl, 1Bera Tel,
' ONTHYECKHUE sBJICHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (QoToanmapaT, ONTHYECKUE
- CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA




PamuoakTuBHOCTE. AJba-, OeTa-, raMMa-u3nydeHus. Peakuuu anbga-u Oera-

4.1
pacrniazga

43 OmnbiTel Pesepdopaa no paccesHuro anba-dyactui. Ilnanerapnas moneins

' aToma

4.3 CocraB atromHoro siipa. M3oTomnsl

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOT'O YUCEN
Qusuueckue sA61eHUs 6 Npupooe. €CTECTBEHHBIH paJNOAaKTUBHBIN (OH,

4.6 KOCMMYECKHE JIy4H, DPaJMOAKTHBHOE H3JIy4EHHE NPUPOAHBIX MHUHEPAJIOB,
JeiCTBHE paJIMOAKTUBHBIX U3JTy4YEHUI Ha OpraHU3M 4eJIOBeKa

T Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAMBHUIYAIbHBIM JO3UMETP,

KaMepa BI/IJ'IBCOHa, sAACpHad OHCPreTUuKa







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkuioHepHOE 00111ECTBO
«3narensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«3natensctBO «IIpocBenieHre»

» ®dusuka, 9 knacc/ [epoimkun U.M., I'yrauk E.M., UBanos A.U., [Terposa

M.A., AkimonepHoe o0mectBo «M3aarensctBo «IIpocBenienuer»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
7 KITACC

1.Paboyas mporpamma.

2. I[IporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 KIaccel

(aBToper: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).



3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. lleppimkun A.B. ®usnka. 7 knacc. Y4ueOHUK it 0011eo0pa3zoBaTeIbHBIX
yupexaenuit . M.:J/Ipoda. 2011

5. Jlykammk B.W. COopHUK BOTIpOCOB 1 3a/1a4 o ¢usuke. 7-9 ki — M.:

IIpoceenienne, 2010. —192c.

8 KJIIACC

1. PaGouast nporpamma. @usnka. 7 — 9xinaccol: yueOHO-METOIMYECKOTO MOCOOUs
/coct. TuxonoBaE.H. — 2-¢ u3a.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMMbl 0OCHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBTopsi:A.B.ITepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUU C BHIOPAHHBIM YUYCOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa3oBaTeIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykammk B.U. CO6opHUK BOMIpOCOB U 3a/1a4 no usuke. 7-9 ki — M.:
[Ipocsewmenne, 2010. —192c¢.

6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHbBIE

paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTbl. KoHTpOJIbHBIC
3aganus. —CaparoB:Jlunei, 2014.

8. «KoHTpoapHO-u3MepuTensusie Matepuainsl. Pusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kacc: yueOHO-MeToaudeckoe nocooue/ A.E. MapoH.-
M.: dpoda, 2011.- 123c¢.:

10.A.B. Ilepoimkun ®usuka-8ki 2017 M. [Ipoda

11.H.B. ®unonosuu Metoanueckoe nocodue 2015 M. dpoda

12.A.E. Mapon, E.A. Mapon CaMmocToATEIbHbBIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. [llaxmaToBa ,0.P. llledep Auarnoctudeckue padoThl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau
2015 M. Ipoda

9 KIIACC

1. Pabouast nporpamMma. @uznka. 7 — 9knaccbl: yueOHO-METOIMYECKOTO MOCOOUs
/coct. TuxonoBaE.H. — 2-¢ u3a.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. duzuka. 7 — 9 Kiaccel
(aBTOops:A.B.Ilepeikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:



BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

4. Ilepwimikun A.B. ®usnka. 7 kinacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.W. COopHUK BOTIpOCOB 1 3a/1a4 no ¢usuke. 7-9 ki — M.:
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. @usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIbHBIE
pabotel. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopubie paboTsl. KOHTpOIBHBIE
3aganus. —CaparoB:Jlunei, 2014.

8. «KonTponbHO-u3mMepurenbHubie MmaTepuaisl. Gusuka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe rnocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

KoHTposbHbIE ¥ caMOCTOsTEIbHBIE PA0OTHI IO (pu3MKe. 9 KIacc: K y4eOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®usnka 9 kinace» / O.W. I'pomieBa. — M.
H3natenncTBO «OK3ameny, 2014,

Tectsl no ¢pusuke. 9 kiace: k yueonuky A.B. Ilepsimikuna, E.M. T'yTauK
«Pusznka

9 ximace» / O.W. I'pomueBa. — M.: U3narenscTBo «OKk3amen», 2010.

dusuka. 9 kitacc. TemaTuueckue TeCTOBBIE 3aaHus U1 moarotoBku K [ UA. /



aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — Spocnasis: OO0 «AkageMus

pazButus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
7 KIIACC

. bubnnoreka — Bc€ no npeamery «Pusuka». — Pexum nocryna:
http://www.proshkolu.ru

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

3. Eaunas xomekius nqudpoBbeIXx 00pa3oBaTeIbHbIX PECYpPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlaTepecHble MaTepHaIIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsIIHbIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. lImdpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qocTyma:
http://www.openclass.ru

6. DnexkTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum pocryna: http://www.fizika.ru
8 KJIIACC

1. bubnunoreka — Bcé€ no npeamery «duzukay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoomnbIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru



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

4. VIaTepecHble MaTepHAIbl K ypOKaM (PU3UKH 11O TEMaM; TECTHI 110 TEMaM;
HarJIsIHBIe TTocoOus K ypokam. — Pexum nocryma: http://class-fizika.narod.ru

5. udposeie oOpazoBaTeabHBIC peCcypchl. — PesxkxuM mocryma:
http://www.openclass.ru

6. DneKTpoHHbIC yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
9 KIIACC

1. BuzgeoonsiThl Ha ypokax. — Pesxum moctyma: http://fizika-class.narod.ru

2. Enunas komiekuust nudpoBeIX 00pa30BaTEIbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. MHTepecHbIe MaTepraibl K ypokaM (DU3UKH 10 TeMaM; TECTHI 110 TeMaM;
HarJsIIHbIe TOcoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

4. ITudposrie 0OpazoBaTelbHBIC peCypchl. — Pexkum nocryna:
http://www.openclass.ru

5. DaekTpoHHbIe yueOHUKHU 10 husuke. — Pexxum moctyna: http://www.fizika.ru
6./lucranimonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CeteBoe oOpa3zoBaTeapHOe cooliecTBo. http://www.openclass.ru/node/109715
7. Enunas xomtekius 1udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/



8. deepalbHBI IEHTP HHOOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTsa6ps» maTepuansl o pusuke. http://archive. 1 september.ru/fiz
11. Aanmanuu ¢pusmdeckux o0bekToB. http://physics.nad.ru/

12. J)Kuast pusuka: oOyuaroias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/



