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AHHOTAUMSA
K pa0oueii nporpamme no ¢pusuke 7-9 Kiaccos

PaGouass mnporpamma 1o (¢uU3MKE OCHOBHOTO OOIIEro o0Opa3oBaHUs
["ocynapcTBeHHOTO OO KETHOTO 00IIe00pa3oBaTeIbHOTO yupexacHus CaMapcKoit
obmactu cpeaHeir oOmeobpazoBaTenbHOl koMbl  Nel m.r.t. Cyxomon
MyHHIIUATIATBHOTO paiiona CeprueBckuii Camapckoil 00J1aCTH COCTaBICHA HA OCHOBE
CJICAYIONIMX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®epepaibHOTO  TOCYJApPCTBEHHOTO  OOpa3oBaTEIBLHOTO  CTaHAapTa
OCHOBHOTO 00I1Iero oOpa3oBaHUs, YTBEPKIEHHOTO MPUKA30M MUHHCTEPCTBA
npocseleHust Poccuiickoit ®enepanun ot 18.05.2023 Ne 370 “O0 yTBepxKACHUN
dbenepanpHOil 00pa3oBaTEIBLHON MPOTPaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus”
(BapeructpupoBan  12.07.2023), npuxazom MwuHUCTEPCTBA MPOCBELICHUS
Poccutickoit ®eneparum o1 31.05.2021 Ne 287 «O06 yTBepkaeHuu penepaibHOro
roCyJapCTBEHHOT0  00pa30BaTeIbHOTO  CTaHJapTa  OCHOBHOTO  OOIIIETro
oOpazoBanusi»  (3apeructpupoBan  05.07.2021 Ne 64101), mnpukazom
MunucrtepctBa npocsenieHust Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 “O
BHECEHMM H3MEHEHUN B (eaepalibHbli TOCYAapCTBEHHBIH 00pa30BaTENbHBIM
CTaHJapT OCHOBHOTO oOmiero oopazoBanusa’ (3apeructpupoBan 17.08.2022 Ne
69675), npukaza MunucrepctBa I[IpocBemienus Poccuiickoii ®enepanuu oT
09.10.2024 No704 «O BHeCeHMM M3MEHEHUW B HEKOTOPBIE IIPUKA3BI
Mununcrepcrsa [Ipocsemenns P®, kacaromuecs @OII HOO, ®OIT OO0, OOII
COO».

2.  OcHOBHOM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
I['bOY COMI Nel n.r.t. Cyxonon MyHUIMNIAJIBHOTO paitoHa CeprueBcKkuii
Camapckoit obsacTu.

OOpa3zoBaTeNbHBIA  MPOIIECC  OCYIIECTBISIETCS C  MCIHOJIb30BaHUEM
y4eOHUKOB, y4E€OHBIX MMOCOOWM, BXOIAIIUX B JEHCTBYIOMUN deaepanbHbIi
nepeueHb Y4eOHUKOB. [lepedueHb YUeOHMKOB €KEr0THO YTBEPIKIASTCS MTPUKA30M
JTUPEKTOPA 1O TIKOJIE.

Ha u3yuenue ¢pu3nku B OCHOBHOM LIKOJE BhIAeNsieTcs 238 4acoB:
e B 7 kjacce 68 yacos
e B 8 Kiacce 68 yacom
e B9 xmacce 102 yaca
PabGouass mporpamma BKIO4aeT B Cce0s TOSICHUTEIBHYIO 3aluCKy,
TJTAHUPYEMBIE PE3YJIBTaThl OCBOCHUS yI€OHOTO MPEAMETA, COJIEPIKaHNE YUeOHOTO
npeaMeTa, TEeMaTHYEeCKOe IUIaHUPOBAaHHE, KaJeHIApPHO-TEMAaTUYECKOe -
MJIAHUPOBAHKE, OTICHOYHBIE MaTEPHUAITBI.



Cpok peanuzanuu nporpaMmmsel — 3 roja.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

ConmepxaHue mnporpamMmsl 10 (PU3MKE HANpaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMIO H3YUYCHHS
bu3MKN Ha AEATeTPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKEe yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEeIMETHBIM pe3ysibTaTaM OO0yUYEeHHUs], a TAKXKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIIEN0BATEIbHOCTD
U3y4YEHUs T€M, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0ruen, acTpOHOMUEN 1 pu3nUecKoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIIeT Haubolee SICHbIC
00pa3Ipl MPUMEHEHHS] HAYYHOTO METOZa TMO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHus COCTOMT B (DOPMHUPOBAHMHU €CTECTBEHHOHAYYHOH TPAaMOTHOCTH U
MHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJIaraeT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOIOB.

[lenu wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOrO 001Iero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B



oOpa3oBaTenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, peamTu3yOLUIX
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONH pelICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3

nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3MKU:

NpUOOpETEeHNE WHTEpeca M CTPEMIICHHS OOydYaronmxcsi K HayYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METO]IC MO3HAHUS M (DOPMUPOBAHHE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
¢dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTABICHUN O PoJu (GU3UKU ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyayumen
poeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
nanbHenIeMy o0y4eHHI0 B 9TOM HaIPaBIICHUH.

JlocTkeHHe 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICTYIONTNX 3a/aY:

NpUOOpPETEeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pEIICHHUS MPOCTCUINTUX pPacUYETHBIX 3aJad ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPHUTEILHBIX PUOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UHpOpMaIend (PU3NIECKOTO COACpKAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30Bblii YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJeno).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoibl. PU3NUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHBIE HayKd HW3Y4alOT MPUPOIY.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OO0JbIlle, 4YeM OOJbIlIe BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TskecTd. CHiila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapyKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (meopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUS M yBEJIUYCHUS aBieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 u3MepeHus: aTMOCHEpPHOTO J1aBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJI mpocteix mexanuzmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTaJIbHOM IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Paznen 6. TermioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBA3b TEMIIEPATYpPbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TerIonepeaavya u CoBepIieHne padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBiaenue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHUSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAKOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apsOKEHHBIX  Tel. 3akoH KysoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU EKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DIJIEKTPUYECKOrO TOKAa.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJIIECHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHa.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anmo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSIKEHHBIX TEIL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJIOCOB MAarHuTa.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

Oneitel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryJIupoBaHue HANPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUHN
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MArHUTHOTO IOl HA TPOBOJHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtoHa. Bropon 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUN OTHOCUTEIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

OmpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAa4aJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 puiieHTa TPEHUST CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABMYKHOTO U MTOABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuS U BOJIHBI.



KonebarensHoe nermxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
SHEPIrUM NPU KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M TepUoJa KoJeOaHMM MaTeMaTU4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KoJieOaHU Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TMepuoja  KoJjaeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. DiieKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ JTy4er B pacCEHBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIja OTpaKE€HHUs CBETOBOIO Jydya OT yTJjia
najIeHusl.

W X N kR W E

2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. IlomyueHue U300pa>keHUI C TOMOIIBIO COOUPAIOIICH JINH3BI.
Omnpenenenre GOKYCHOTO PAaCcCTOSIHUSI M ONTHYECKON CHIIBI COOMparomiei
JIMH3HI.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DUITBTPBHI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogenb atroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

Snepnas sHeprervka. JleWCTBUS paguOAKTHUBHBIX HW3JIIYYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00ydyaromuxcsi, BRIOPABIIUX ATOT
y4eOHbII IpeIMeT.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO Pa3/eiia peain3yercs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBIMOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4HbIE METOJIbI UCCIECOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUYECKUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Y4YacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOheCcChid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIUS HA MPUMEHEHHWE (DU3MYCCKUX 3HAHWKA U1 PEIICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIUMCSI YCJOBHMSIM COLMAJIbLHON W NMPUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYITUPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

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

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSHMS Ha OKpYXaroUIyl Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABISITH W XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHUS U CPAaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH H3YYCHUU (PU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIL30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JayibHEWIIee pa3BUTHE  (DUINIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C Y4E€TOM TMpPEJIOKEHHOW ydeOHOMH
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJadd W IOAJCpKaHUE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO MPEICTABIATh PE3yIbTAaThl BBIIOIHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ MOCTIKEHUIO: paclpefesaiTb poiH, OOCYKIaTh IPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petieHust (PU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATb NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS) Ppe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpU3HaBaTh CBOE MPABO HA OLIMOKY NpU PEIIeHUN (PU3NYECKUX 3a7a4 WU
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPABHOJEUCTBYIOIIAs
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOTNECS COCY/IBI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaThb NPOSBICHUE U3YYECHHBIX (PU3MYECKUX SIBICHUHA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHW3M, IJIABaHUE PhIO, phluaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs], TyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tesa, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBHUS MEXaHU3MOB, KHWHETUYECKas U
MOTEHIUAJIbHAST JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKUit CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUThH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TMPABWIJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaludl INPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pematy pacu€THele 3ahauyud B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI pEelIeHUs 3a/lay, OLIEHUBATh PEATUCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJE OIbITa, JEJaTh BBIBOABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIHPOBATH BHIBOBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JABMKYILETOCS Tela OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAINA CONPUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KUIKOCTh  TENO, KOADPHUIMEHT TMOJEe3HOTO  JEWCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEIJI0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha WX OMUCAaHWS (B TOM YHCIE:
MOJAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BBICOTOMED, MOPITHEBOIM HACOC, ApEOMETP), UCIIOJIB3YS 3HAHUS
O CBOMCTBaX (PU3MUECKUX SBJICHUN U HCOOXOAUMBIC (PU3NUECKHE 3aKOHBI, U
3aKOHOMEPHOCTH,

NPUBOAUTH  MpUMEphl  (HAXoauTh  WHMOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOTIOICHHS] HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TYyTEM CPaBHEGHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE KPATKUE MHCHbMEHHBIC W YCTHBIC COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInYHO AeNaTh KPaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTb  TPYNNbl, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, MIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBICHHUE, KpUCTalu3auus (OTBEpJEBAaHUE), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTpU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JS1 HA IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHas WHIYKLWS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSDKEHUE W KalWUBIPHBIE SBIECHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS ISl )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIIOBOM



MalIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UUECKUX BEJIUYUH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxoyna—JIeHna, 3aKk0oH COXpaHEHHUs SHEPTUU, IPU 3TOM 1aBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEeMAaTHUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCJIEIOBAHUS, BBIACISTH
MpPOBEPSIEMOE  MPEAINOJIIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTH MPOIIecCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUIKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/IOB, B3aWMOJICMCTBUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, CJeIysl MPEAO)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHS JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBON HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kijiacce npeIMeTHbIC pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U NEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPIOE TEo,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUsI W TOTJIONMEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTHU, B3aUMOJICUCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJIOro CBETA B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa Te7,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX W3JyYeHU Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
¢bu3nueckue BeIUYUHBI (CpelHsSsI M MIHOBEHHAas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YMCEN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM W30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYEHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMol BeIM4MHbl ((POKycHOE paccTosiHHe
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHUM O€3 HadaJllbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjia MaJeHUs W yria MpeloMJIeHHs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUsI, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHuUs
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKKA M3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKHX SBIEHUW W HEOOXOoauMble (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300pAKEHHI B MJIOCKOM 3€pKaJie U COOMpArOLeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATENIbBHOCTH, TIPU  3TOM T'PaMOTHO  MCIIOJIb30BATh  HU3yYECHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LIOK

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



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

bubnunoreka LIOK

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.eds00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznena 2. Mexann4ueckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazaeny 15
Paznen 5. KBanTtoBble siBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kak ¢usuka u apyrue ectecTBEeHHbIE
HayKH U3y4aroT PUPOY.
EcrecTBeHHOHay4HBINA METOA
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HHe JHCKD https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa LIOK
1 Bl https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOIO
pacCIIUPECHHSI Ta30B)
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsI3b MeXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoteka IIOK
13 CkopocTtb. ETUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABMKEHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
P . P bubnuotexa [JOK
15 B3aumoseiicTBue Ten Kak MpuurnHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0cl10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEIA)
18 Pemenne 3agay mo teme bubnuorexa [JOK
"ITmoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctd. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»
21 SBnenne taroreHusa. Cuiia TSKECTH
CBsi3b MEX]Iy CUIION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnnorexa [IOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TsHKeCTH
Cuna TsDKeCTH Ha IPYTHX TUTAHeTaX.
23 dusnyeckue XxapakKTEPUCTUKHA bubnmorexa HOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmoreka [IOK
24 WUsmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxeHne IBYX CHJI, HAIIPaBJIEHHBIX
. Y . P bubnuotexa [JOK
26 10 OJTHOM MPSIMOM.

PaBHOzelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70



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

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padoTa no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padmueckoe n300paxkeHue cui,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

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

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



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

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJIaMU, JKUIKOCTSIMHU U Ta3aMH bubmorexa LIOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBHUEM CHUJIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapasnnueckuii npecc bubnnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIECTBOBAHUS BO3IYIIHOHN
41 036”::)10111(1/1 3emMin 353};ICI/IMOCTL bubnuorexa [TOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa [IOK
a A YP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



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

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JleiicTBUE KUJKOCTH U Ta3a Ha BuGmorexa LIOK
41 HOTPYAEHIOE B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTta
48 «OrnpenenenHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B KHUIKOCTH
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
49 Tejia B BoAe OT 00bEMa Bubmiorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KHUJIKOCTh YaCTH
Tena»
bu6nunorexa LIOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu
51 KOHCTPYUPOBAHHE JIOJKH U
OITpeieIIeHNE €€
rpy30H0abEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlnaBanue cynos. bubnmnorexa [JOK
BosnyxomnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, XKUIKOCTEH U Ta30B)»
bubnunorexa LIOK
53 Mexanurieckas pabora https://m.edsoo.ru/ff0a3f82
54 MomurocTs. ETUHUITEI MOIITHOCTH bubmorexa LHOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiuare

KonrtpomnbHas pabora 1o Teme
«/laBrieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

PesepBHylit ypok. PaGota ¢
TEeKCTaMu 1o Teme «JlaBienue
TBEPIIBIX T, KHUIKOCTEH U ra3oBy /
Bcepoccuiickas nposepodHas
paborta

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycioBun
PaBHOBECHSI pbIYaray

Pemenue 3amay mo temMe «Y CIIOBUSA
paBHOBECHS pblyara

Koaddumment monesnoro aecTeus
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTHY

0.5

0.5

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3ama4a o teme "Pabora,
MomHocTh, KIT/"

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



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

Mexanuyeckas dHEprus.
63 Kunernyeckas 1 noTeHIAaIbHAas
SHEPTHs

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

64 3aKOH COXpaHEHHUs MEXaHUYECKOU

SHEPrUu

YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCnepuMEHTaIbHOE ONPEICTICHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM

mwIockocTu"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

66 KonTponbHas pabota no teme

«PaboTa 1 MOITHOCTH. DHEPTHD)
PesepBHylit ypok. PaGota ¢

67 TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBIKeHHe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4ee6

Pesepubiit ypok. Pabora ¢
68 TeKkcTaMH 1o TeMme "Pabora.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



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

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
o
Jrj;n Tewa ypoxa Bcero Kontporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)Ig:)l;zz?;fenbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe paclIupeHHe U CkaTue 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnasi pabota

16 "OnpeneieHne yaeabHO bubmorexa [TOK

" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



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

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



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

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



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

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A p https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HalpsKEHHE.

42 BoawsTmerp. JIabopaTopHas pabora 05 bubmmoreka [JOK
"N3MepeHue U peryJupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmmorexa [OK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTHUBJIICHUS ITPOBOJHNUKA OT €T0 1 bubmmorexa HOK
P P https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aad4a



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

JlaGopaTtopHnast pabora
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, U €ro uepes3 pe3ucTop, oT bubmorexa IOK
> Y pe3 P p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX pE3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOT0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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ITocTossnabIe MAarHuThbl, UX

54 N
B3aMMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHOE 110j1e. MarauTHoE moJje
bub6nmoreka [IOK
56 3eMJIM U €ro 3HaueHHue VI KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsibl.
57 3apsKEHHbIE Tela U UX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locTosTHHBIH
SJIEKTPUYECKUM TOK"
KoHTpoinbHas pabota 1o Teme
"DJIeKTpUUECKUE 3apsibl.
3apsKeHHBIE Tella U UX
N . bubmuoreka [{OK
58 B3auMoAeHcTBHA. [10CTOSTHHBII
. " https://m.edsoo.ru/ffOabea8
JNEeKTpUYECKUi TOK" /
Bceepocculickas npoBepoyHast
paborta
PeseprHrlit ypok. Padora ¢
TekcTamu 1o Teme "TlocTosTHHBIN
o " bu6nmorexa LIOK
59 AIIEKTPUYECKHH TOK" /
8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
OmneiT DpcTena. MaruuTtHoe nose
60 3JIEKTPUYECKOTO ToKa MaruuTHOE bubmorexa LHIOK
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMaruHuToB B 05 bu6muoreka [JOK

texauke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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"N3y4yeHue neiicTBUSI MarHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue U usyueHue
paboThI BNIeKTpoABUTATENIS "

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

63

Omnbiter @apazes. 3akoH
AJIEKTPOMArHUTHON UHIYKIUH.
[IpaBuio Jlenna

64

Dnektporereparop. CrocoOs
MOJTYYCHHUS DIIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEepruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o TeMe "DIIeKTpUIecKue 1
MArHUTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE U MAarHUTHBIE
SIBIICHUS"

PesepBHsiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBieHus"

PesepBHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



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

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 08 4 145
9 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  IMparkruueckue u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI pecypes!
1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOr'0 JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsMoOIMHEITHOE 1 bubnnoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE
4 nBuxeHue. CpellHsAsl © MTHOBEHHAs 1
CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubnnorexka [JOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa
7 "OnpeneneHne yCKOpeHus Tea Ipu 1 1 bubnuoreka [IOK

PaBHOYCKOPEHHOM JBHXXEHUU I10
HAKJIOHHOM TTOCKOCTH"

https://m.edsoo.ru/ff0adb18



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

CBo6omauoe nageaue tei1. OTbIThI

8 lanunes
PaBHOMEpHOE ABMXKEHUE IO
9 oKpyskHocTH. [lepron u yacrora bubnuoreka [IOK
oOparienus. JInneitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTHU
10 LleHTpOoCTpEeMUTETTLHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubnuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwita ynpyroctu. 3akon ['yka ]P?:::sj?;lr?wfgsigr(alllfmaeca )
16 Pemenne 3amau nmo teme «Cuna
YIPYTOCTH
Jlal
17| cOnpomonne moomoors BrGorera LOOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubnmnoreka [JOK
18 Crna Tperms https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuia bubmuorexa [JOK

TPCHUS

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0af738
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JlaboparopHas paboTa

bubmuorexa [JOK

20 "Onpenenenue kodhbuirenTa
pea (b,('b " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
Pemenue 3amau mo treme ""3aKOHEI
21 Hrrorona. Cuna yapyrocrtu. Cuia buGnnorexa LIOK
. YHpY ' https://m.edsoo.ru/ff0afb8e
TPCHHUS
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
22 TATOTEHUSI. Y CKOPEHUE CBOOOIHOIO bubnnorexa [IOK
) P https://m.edsoo.ru/ff0af044
[ageHus
Ypok-koHpepenmus "JIBuxenue Ten
23 BOKPYT T'PaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTuku"
Pemenue 3amau o teme "Cuna
24 TSDKECTH U 3aKOH BCEMUPHOIO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
o5 [IepBas kocMHu4eckast CKOpOCTb. bubnnorexka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PasHOBecue TBEpPIOTO TENA C bubnnorexa [IOK
. o p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpaIllCHHUS.
MowmeHnT cuisl. LleHTp TsKecTH
PaBHOBECHE MaTepUAIbHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C

3aKPETUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuisl. LeHTp TsKECTH



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemenne 3agau mo reme "MoMeHT

bubmuoreka [JOK

28 cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe

29 1o TeMe "MexaHnuecKoe ABUKEHUE. bubmmorexa [IOK

N https://m.edsoo.ru/ff0b0408
B3aumopeiicteue ten"
KonTponbhas pabota no teme
30 "MexaHn4ecKoe IBUKEHUE. Bubmaorexa ITOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten"
Nmnyinbsce Tena. Umiynse cumsbl.

31 3aKOH COXpaHEHMsI UMITYyJIbCA. bubnnorexa [HOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE

32 Pemenue 3amau nmo teme "3akoH bu6mmoreka [IOK
COXpaHEeHUs UMIyJjnca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bu6nmoreka [JOK

34 Mexanuyeckas paboTa U MOITHOCTh https:/m.edsoo.ru/ff0b0ag4

35 PabGota cuIIBI TSDKECTH, CHIIBI bu6nmoreka [JOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGoparopHas paboTa

36 «Ompenenenue pabOThHI CUITBI TPEHUS
MIPU PaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU30HTAIBHOU MOBEPXHOCTH»

37 CBs13b DHEPTUH U PabOTHI.

[MoTennmansHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK

KMHETUYECKON SHEPrUu

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39
MeXaHUKe
40 JlaboparopHas pabota «3ydeHue bubnnoreka [HOK
3aKOHA COXPAHEHHUS DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUIKEHUE U €TO bubmuorexa [JOK
XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHus.
42 BrinyxneHHble KoaeOaHus bubmorexa HOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NpyKUHHBIA
MAasITHUKH
Ypok-uccnenoBanue «3aBUCUMOCTb
44 rnepuoaa KojieOaHui OT JKECTKOCTH bubmorexa LIOK
proa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChI TPy3a»
45 [TpeBparienue sHepruu npu
MeXaHNYECKHX KOJeOaHUAX
JlaGopaTtopHnast pabota
46 «OrmpeneneHue 4acToTsl ¥ Iepruoia bubmmorexa LHOK
P . p https://m.edsoo.ru/ffOblaec
KoJIeOaHUH MPYKHHHOTO MAasITHHKA)
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHUMOCTH TIEPHOJIa KOJIeOaH i bu6nmoreka [JOK
Ipy3a, IOABEIICHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexannyeckue BoJIHEL. CBOMCTBA
bubmuorexa [JOK
48 MeXaHW4YeCKUX BOJH. [Ipo10yIbHbIC 1

MONEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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49

Ypoxk-koHdpepenuus "MexaHuueckne
BOJIHBI B TBEPIOM TeJIC.
CelicMuuyeckue BOJIHEI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa
Ypok-uccinenoranue "Habmronenue

3aBUCUMOCTH BBICOTHI 3BYKa OT
q4acTOTHI"

['pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC

53

Ypok-koH(pepeHmus "YIbpTpa3Byk u
UHQPa3BYK B IPUPOJE U TEXHHUKE"

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

54

55

56

[ToaroToBka K KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPAHEHHUS.
Mexanunueckne KojIe0aHusa U BOIHEI"

KonrponbHas pabora no reme
"3aKOHBI COXpPAaHEHUS.
Mexannueckue kojaeOaHus 1 BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
VYpoxk-kondepenuus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 3J€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"
VYpok-uccnenosanue "Mzydenue
CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c



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

60

Pemenue 3agau Ha onpeneneHue
YacTOTHI U JAJIUHBI
3JIEKTPOMArHUTHOW BOJIHBI

61

DNeKTpOMarHuTHast IPUPO/ia CBETA.
Cxopoctb cBeta. BonHoBbie
CBOMCTBA CBETA

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

62

63

64

Ucrounuku cBeta. [IpsMonuneitHoe
pacrpocTpaHeHUEe CBeTa. 3aTMEHUS
Connua u JlyHsl

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemenue 3a1ay Ha IpuMEHEeHHE
3aKOHA OTPAKCHHsI CBETa

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

ITommHOE BHYTpEHHEE OTpAKEHUE
cBera. Mcronp30Banye IOJTHOTO
BHYTPCHHET'O OTPAKCHUA B
OINITHYECKUX CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTiia
IIPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yIJla IaJieHUsl Ha TPaHuIEe "'BO3IyX-

nn

CTCKIJIO

67

VYpok-koHpepeHIus
"Mcnonp30BaHUE IIOTHOTO
BHYTPEHHETO OTPAKEHHUS:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAsA
CBA3b"



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

bubmuorexa [JOK

68 JIunzel. OnTudeckas cuiia JIMH3bI httos://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHUi B JIMH3AX httos://m.edsoo.ru/fobadda
JlaGopaTtopHnas pabota
70 "Onpenenenre GoKyCHOTO bubnnoreka [HOK
PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3b1"
71 Ypok-koHpepenmus "OnTuueckue bubnuorexa [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
I'ma3 kak onruveckasi cucTema. bu6mmoreka [IOK
72
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenus "JlepexTo
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeTa B CIEKTP.
74 Oneitel HetoToHa. Cnioxkenue bubnnoreka [JOK
CIIEKTpaJbHBIX L[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
a3JI0KEHHUI0 OEJIOro CBETAa B CIIEKT
75 i BOCHPUSTHUIO 1IBETA MIPEIMETOB nlfn bubmmorexa [OK
https://m.edsoo.ru/ff0cOe2a
uX HaOJIOICHUU Yepe3 [BETOBbIC
bunbTph"
Ypok-npakTukyM "BoiaHOBBIE
76 CBOICTBa CcBETa: AUCIEpCHs,
uHTepdepeHys u audpaxus”
77 Omneiter Pe3epdopia u uranerapHas bubnmuotexa [JOK

MOACIb aToMa

https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

[Toctynarter bopa. Moaens aroma

78
bopa
Hcnyckanue u norioieHue cBera
79 aromoM. KBanTsl. JIuHeituaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktuky™m "HabGmroneHue bubnnoreka [HOK
CIIEKTPOB UCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUIBI bubmorexa LHOK
a g https://m.edso0.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TpEBpALLICHHUS. bu6mmoreka [IOK
H3oTonbl https://m.edsoo.ru/ff0clald
84 Pemienne 3amaq mo teme: bubmuorexa [JOK
"PannoakTuBHBIC MpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 ITepuon nomypacnana
Ypok-koHpepeHus
86 "Ppa I/IoaK"l(EIBII)-IBI: H3JIyYEHHS B bubmorexa HOK
! Y " https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SlnepHblie peakinu. 3aKOHbI
87 ccf[x paHeHIEﬂ 3au51 OBOT'O U bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX SIIED. bubnmuorexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SnepHeie
peakun"
90 Peakniuu cuHTE3a M IeTICHUS sAIEP. bu6nmoreka [JOK

Ucrounnku sneprun CosHIA U 3BE3T

https://m.edsoo.ru/ff0c1e88



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

91

Ypok-koHpepenmus "Anepuas
sHepreTuka. Jlencrus
pPaZOaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHast pabora no Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

94

95

96

97

[ToBTOpenue, obodIeHNE.
JlaboparopHbie pabOTHI IO KypCy
"B3aumoneiictBue Ten"

[ToBTrOopenue, o6o0mmenue. Perenne
pacYeTHBIX M Ka4YeCTBEHHBIX 33J1a4
o Teme "TernoBsie mporecch"”

[ToBTrOopenue, o6o0mmenue. Perenne
pacCYeTHBIX M Ka4eCTBEHHBIX 33J1a4
no Teme "KIIJ] TenmoBbix
nsurareiei”

[ToBTropenue, 06001eHue. Perenne

pacueTHBIX U Ka4E€CTBEHHBIX 3a]a4
no teme "KIIJ[ anekTpoycraHoBOK"

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeTOBEBIE ABIIEHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2c52



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

[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o TeMe "KBaHToBas u 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE IIPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

11

1.2

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iindaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOG SBJICHUC

13

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B y4eOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld M (puU3MUECKUe SIBIEHUS,
UCHONb3Yyd (U3MUYECKHe BETUYMHBI, NpPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIWHHMIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

1.5

1.6

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YyS M3YYEHHbIC 3aKOHBI, MPH HITOM J1aBaThb CJIOBECHYIO
(hopMyITHUpPOBKY 3aKOHa ¥ 3alHUCBIBAaTh €r0 MaTeMaTHYeCKOe

BBIPAKCHUC

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U

(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE




aHaJin3a  yCJIOBUA 3agadun 3allMCbIBATh KpaTKoeC YCJIOBHC,
IIOACTAaBJIATH (bHSH‘leCKI/Ie BCIMYHMHBI B q)OpMy.]'IBI u IIpOBOOUTH
pvaéTm, HaxoAuTh CIHpPaBOYHBIC JAaHHBIC, HCOGXOI[I/IMBIG JUIA
peICHUA 3aJa4, OLICHNBAThb PEAINCTUYIHOCTD HOHy‘lCHHOﬁ

(hU3HYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MUeCKUX METOAOB, B ONHCAHUM KCCIEAOBAaHUS BBLICIATH
MpoBepsieMoe  MpEeAnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XOJ¢€ OIlbITa, A€JaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
¢u3nueckux  CBOWCTB  Tel:  (POpMYyIMpOBaTh  MpOBEpsieMbIe
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3aIlMChIBATh X0/ OIIbITa U (I)OpMyHI/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMbBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJJaHHOI a0COIOTHOM MOTPELIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3HUUECKOI
BEJIMYMHBI OT JPYrOMl C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBATh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBAaHUS, COOMpATh
YCTAHOBKY M BBINOJHATh HM3MEPEHUS, CIEAys IPEITI0KEHHOMY
mIaHy, (UKCUPOBATh pE3yJbTaThl TOJYYECHHOM 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATOKEHHBIX TaOIUI U TPapuKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYys
HPCHHOX(CHHOﬁ HHCTPYKIHU: IIpru  BbIIIOJIHCHHUU HBMCpCHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000pYyI0BAaHUEM

1.14

yKa3blBaTh TMPUHIUIBI JEHCTBUS MNPUOOPOB U  TEXHUYECKHX
YCTPOMCTB, XapaKTE€pU30BaTh IPUHLHUIBI JCHCTBUS W3YyYECHHBIX
npUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO UX ONMCAHMS,
UCTOJB3ysd 3HAaHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H

HEO0OXOaUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOrO  HUCIOJIB30BaHUS  (U3MYECKUMX  3HAHUH B
MOBCETHEBHON KM3HU i1 OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 310pOBbS U COOJIIOJEHUS HOPM SKOJIOTHYECKOIO

MOBE/ICHUS B OKpY XKalolIe cpene

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(GOpMaluu B cetu MHTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN U MyTEM CpaBHEHHs Pa3IMYHbIX UCTOYHHKOB
BBLICTISITE MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTUBOPEUYMBON WIIN

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCII0JIb30BaTh npu BBIIIOJIHCHU U yueOHBIX 3alaHui
HAYYHOMOIYJISIPHYIO ~ JIUTEPATypy  (U3HYECKOTO  CONEpIKaHHMS,
CIIpaBOYHBIE MaTEpHUallbl, pecypcbl cetdu MHTepHeTr, Bianerhb
puEéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OpMaILIUY U3 OJHOI 3HAKOBOM CUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaNMU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIUYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX MCCIEIOBAaHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN anmmapar Kypca

(U3HKH, COPOBOKIATh BHICTYIIJIEHUE MPE3EHTALue

1.19

8 KVIACC

MpU  BBIIOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacrpenenaTh O0SI3aHHOCTH B TPYINE B COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJEAUTh 3a BBIIOJHCHUEM IIJIaHa
JIEMCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYMIIBL, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUNTHIBASI MHEHHE OKPYKAFOIIUX

Kon
NpoBepPsieMoOro
pe3yjabTarta

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUus

11

HUCIIOJIB30BAaTh ITOHATUA




1.2

13

pas3iiniaTh ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKHX SBJICHUNA B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B Y4EOHYIO, BbIIEIATh

CYLIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

14

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHA,
UCHONb3yd (PU3MUYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh  (U3NYECKUH  CMBICT  HCIOJB3YEMBIX  BEJIHYHH,
00O3HaYeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyTBl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JPYTUMH BEJIMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMIUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3ySl M3YYEHHbIC 3aKOHbI, IIPU OTOM JaBaTb CJIOBECHYIO
GbopMyJIHPOBKY 3aKOHa © 3alUCBhIBATh €ro MaTeMaTHYECKOE

BBIPDAKCHUC

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a4auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3a/a4M 3allMChIBATh KPAaTKOE YCIIOBUE, BBIABIIATH
HE/OCTAaTOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dhopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTH PacU€Thl U
CpaBHUBATh MOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMYUHBI C

U3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh HMpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(U3NYECKUX METOJOB, MHCIONB3Yysl ONUCAHHUE HCCIEeIOBaHMA,
BBIJIEJISITh IPOBEPSEMOE MPEAIOJIOKEHUE, OLICHUBATh ITPAaBUIIbHOCTh

nopsaaka ImpoBCACHHUA UCCIICA0BAHUA, NCTIATh BHIBO/bL

1.9

OpOBOAWUTL OIBITHEL 10 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUN WIIHN

(bU3MYecCKuX  CBOMCTB  Teln:  (HOpMyIHpOBaTH  MPOBEPSIEMBIC




1.10

NPENoJI0KEeHUsI, CcOoOUpaTh YCTAHOBKY U3  MPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIIMCBIBATHh X0/ OIIbITa U (l)OpMy.]'II/IpOBaTL BBIBOJbI

BBITIOJIHATH MPSIMBIE M3MEPEHUSI C HKCIIOJIb30BAHMEM aHaJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3WYECKUX BEIUYHMH, CPaBHUBATH
pe3yapTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOM  aOCOIMIOTHOM

MOrPELMTHOCTH

1.11

1.12

MPOBOJUTH MCCIIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IPSAMBIX H3MEPEHUM:
IUIAaHUPOBATh HCCIIEI0OBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHUs, cleqysd MpeAJoXKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl NOTYYCHHOM 3aBUCHMOCTH B BUIE€ TaOJIUI U TPpadUKOB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCICAOBAHNA

IIPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUTAHUPOBaTh ~ W3MEpPEHHUs,  COOMpaTh  AKCIIEPHUMEHTAIEHYIO
YCTaHOBKY, CJI€Qys MPENJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

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

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa HMX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh POCTHIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIIbHBIE
MpUOOPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
MEKTPUYECKUX LENel ¢ IMOCIENOBATEIbHbIM W IApAJIEIbHBIM
COEIMHEHUEM DJJIEMEHTOB, pa3jinyas YCJIOBHbIE O00O03HAYEHUS
JJIEMEHTOB 3JIEKTPUUECKUX LETEN

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJIb30BaHMS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMd UM TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTHYECKOTrO

MOBEICHUS B OKPY’KAIOLIEH cpeie

1.17

OCYIIECTBIIAITh MOUCK HMH(OpManMM (U3NYECKOTO COJEp>KaHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIBbHBIX HCTOYHHMKOB BbIACIATH I/IH(l)OpMaL[I/IIO, KOTOpasa

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

UCIOJb30BATh IIPU BBHINOJIHEHUH YYEeOHBIX 3aJaHUN Hay4HO-
MOMYJIIPHYIO JINTEPATYpy (PU3HMUECKOTo COJEepKaHUs, CIIPABOYHbIC
MaTepuaibl, pecypcsl cetd VIHTepHeT; BiIaaeTh nNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

cO3/aBaTb COOCTBEHHbIE NHCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEepKaHUS, B TOM YUCJE MyOJIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM UII UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BATh M3YUYECHHBIM IMOHATUWHBIN amnmapar

Kypca pU3UKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3EHTALINEH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

11

IIPY BBINOJIHEHUN YY€OHBIX IPOEKTOB U UCCIIEOBAaHUHN (PU3HUECKUX
IIPOLIECCOB pacIpeslesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMHM 33Ja4aMM, CIECIAWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSBIAS  TOTOBHOCTH

paspeniaTh KOH()IUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

13

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKO€ SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpYy’KarolleM MHpe, B TOM uucie GU3NYeCcKue SIBJIECHUsI B IPUPO/IE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECCKUX SIBICHUI

14

OIMMCbIBATH H3YYCHHbLIC CBOWCTBA TE€I H (1)I/ISI/ILICCKI/I6 SABJICHUS,

HCIIOJIb3YS (1)I/I3I/I‘IGCKI/IG BCJIMYWHBI, IPH OINHCAHUKU [IPABUIIBHO




TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
00O3HAUeHUsT M eIUHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUYMHY C
JPYTUMH BEJIMYMHAMM, CTPOUTH IPa(UKU N3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIUYUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl M3y4YEHHBbIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GopMyIHpPOBKY 3aKOHa H 3alUCHIBAaTh €ro MaTeMaTHYECKOe

BBIPpAXXCHUC

OOBSICHATH (PU3UYECKHE MTPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISIBJIATH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE W3
2 — 3 JOTMYECKHX IIaroB ¢ MOMOIILI0 2 — 3 M3yYeHHBIX CBOHCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (bHSH‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

pemiate pacuéTHble 3a7auu (omuparoniyecss Ha cucreMy u3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI © (OPMYJBI, CBS3BIBAIOLINC
¢u3nuecKkre BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIONIHE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs], IPOBOJANTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU IOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl ONTMCAHUE UCCIIEIOBAHUSI, BBIICIIATD
IIPOBEPSIEMOE MPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJbI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOJCHHI U OTTBITOB

1.9

1.10

MPOBOJMTH ONBITHI M0 HAOTIOACHHUIO (PU3NICCKUX SBICHUN HITH
(bU3MUECKUX CBOMCTB TeIl: CAMOCTOATEIHHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HabOpa 00OpYyAOBaHMS, ONMMUCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, GOPMYITUPOBATH BBIBOBI

MPOBOJIUTh TPU HEOOXOIUMOCTH CEPHI0 TPSIMBIX H3MEPEHUIA,
ompeneNsis cpeaHee 3HAYCHUE H3MEpsieMor BeTW4YuHBI ((hOoKycHOE
paccrosiHue coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)




1.11

IpOBOAUTL UCCIICAOBAHUC 3aBHUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYHUH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJTY4YEHHOH 3aBUCHMOCTH (DU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHNA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBATh ~ WM3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHUA, CIEAys MPEII0KEHHON
WHCTPYKUMHU, BBIYUCIATh 3HAYEHUE BEJIWYMHBI U AHAIU3UPOBATH
MOJyYEHHbIE pe3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

HU3MEpEHUI

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

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTtb OCHOBHBIC MPU3HAKK M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepuajibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH
HCTOYHMK CBETA, Jy4, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O Apa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKHM M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-TPAKTHYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300pakKEHU B IIIOCKOM
3epKaie ¥ cobuparomeit TmH3e

NPUBOAUTH TpUMEpPHl (HAXOOUTh HWHGPOPMALMIO O MPUMEPAX)
MPAKTUYECKOIO  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAHUM B
MOBCETHEBHON JKU3HU Ui oOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMHd UM TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHHs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTrO

MOBEICHUS B OKPY’KAIOILIEH cpeie

1.18

OCYILECTBIIATh NOUCK HMH(pOpMAIMK (PU3HMUECKOrO COAEpKaHHUsS B
cetu VIHTEpHET, CaMOCTOSATENBbHO (hOPMYIUPYs TOUCKOBBIN 3ampoc,

HaXOOUTh IMYyTH OMNpEAENEHUS JIOCTOBEPHOCTH  IOITYYEHHOMH




nH(OpPMAIIMA HA OCHOBE MMEIONIUXCS 3HAHUW U JTOTIOJHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4dHO-
MOMYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpiKaHUsl, CIIPABOYHBIC
1.19 MaTepuaibl, pecypcsl cetd VIHTepHeT; BiIaaeTh nNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIC U YCTHBIC COOOIICHHS Ha
OocHOBEe HH(pOpPMAIMKA M3 HECKOJBKMX HCTOYHHKOB (DU3MYCCKOTO
cojiepKaHus, MyOJINIHO MPEACTABIATh PE3yJIbTAThl MPOCKTHON WK
1.20 WCCIICIOBATEIILCKOM  JICATEIBHOCTH, TMPH  OTOM  TPaMOTHO
UCIIOJIb30BaTh HM3YYCHHBIH TMOHATHHHBIA ammapaT H3y4aeMoro
pasnena GU3MKA U COMPOBOXKIATh BBICTYIIJICHHE IMPE3CHTAIUCH C

y‘IéTOM 0COOEHHOCTEH AyJJUTOPpHUHU CBEPCTHUKOB

IIPU BBIIIOJHEHUHU YYEOHBIX IPOEKTOB U UCCIIEA0BAHUM (PU3NUECKUX
IIPOLIECCOB pacIpeesATh 00S3aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTABJIEHHBIMHM 3aJa4aMHi, CIEAUTHh 3a BBINOJIHEHUEM IUIaHA
1.21 JNEUCTBUM M KOPPEKTHPOBaTb €ro, aJeKBaTHO OLICHHUBAaTh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TPYNIbI, BbICTPAUBAThH

KOMMYHHKAaTHUBHOC B33PIMO]1€I7[CTBHC, IMPOABJIAA T'OTOBHOCTbH

pazpemiats KOHGIUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon Kon
paszena eMeNTa IIpoBepsiemMble 31€MEHTHI COAEPKAHUSA
®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHPA
®u3znka — Hayka O mOpuponae. SBIeHUs NPUPOIBI.
11 @usnyeckue SABICHMUS: MEXAHWYECKHE, TEIIOBBIE,
1 3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
dusnueckue BenUUMHBL M3mepenue (uznueckux
1.2 BenuuuH. Dusnueckue mpubopel. [lorpemHoCTh
n3MepeHuil. MexyHapoaHas CUCTEMa €UHULL




1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUA: HAOJIIOACHUE,
IIOCTAHOBKA Hay4YHOT'O BOIPOCA, BBIABM)KEHUE THIIOTES,
HKCHEPUMEHT IO TMPOBEPKE THUIOTE3, OOBSICHEHHE

HaAO0JII0IaEMOTO SIBIIEHHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIETIeH

[IpakTryeckue paboTHI:

N3mepenue paccTossHUMN.

N3mepenue 06bEMa JKUAKOCTH U TBEPAOIO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepeHue TemiepaTypsl IpU MOMOILU KHJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHWU BEILIECTBA

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MepBI.

2.1 OnbIThl, IOKa3bIBAIOIIME JUCKPETHOE  CTPOCHUE
BelIeCTBa
JlBmkenne uvactull BemecTBa. CBs3b  CKOPOCTH

2.2 NBIDKEHUSI YacTHI[ C Temmeparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

23 B3aumoseiicTBue YacTHI] BEIIECTBA: TPUTHKEHUE U

' OTTaJIKUBaHUE
ArperaTHple COCTOSIHHMSI BEIIECTBAa: CTPOCHHE Ta3oB,

9 KUAKOCTeH W  TBEPABIX (KPUCTAIIIMYECKHX) Tell.

2.4 B3anmMocCBsI3b MeXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTudeckue pabOTHI:
Onenka JAuameTrpa aromMa METOAOM psiioB  (c
Ucroib30BaHueM ¢Gotorpaduii).

2.6 OnpITel 1O HAOMIOJEHUIO TEIJIOBOTO PAaCIIUPEHUS
ra3os.
OneiTel 1O OOHapyXeHHI0  JeHCTBUS  CHI
MOJICKYJISIPHOTO TIPUTSDKEHUS

3 JIBOKEHUE U B3AUMOJIEMCTBUE TEJI




3.1

3.2

Mexanunueckoe JIBUDKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE IBUKECHUE

Ckopoctb. CpenHsii CKOpPOCTh INPU HEPABHOMEPHOM

JBH>KEHUHU. Pacu€r myTH U BpEMEHH IBUKEHHUS

3.3

SIBnenue nHepuuu. 3aKOH MHEpUUHU. B3anmoneiictBue
TEJ KaK PUYMHA U3MEHEHHS CKOPOCTH JIBHYKEHUS TEIL.

Macca kak MCpa MHCPTHOCTHU TCJIa

3.4

3.5

3.6

3.7

II10THOCTB BCIICCTBA. CBs3b IIJIOTHOCTHU C

KOJIMYCCTBOM MOJICKYJI B €AUHUILIC 00BéMa BCIICCTBA
Cuita xak XapaKTCPHUCTUKA BSaHMOHeﬁCTBHH TCI

Cuna ynpyroctu u 3akoH ['yka. V3mepeHue cuibl c

IIOMOINBIO JTHHAMOMCETpPA

SIBIIeHUE TATOTEHHS U cuia TskecTH. Cuia TSKEeCTH Ha

npyrux mianerax. Bec tena. Hesecomocts

3.8

3.9

Cuna tpenusi. TpeHHE CKONBKEHHUS U TPEHHE IOKOS.
Tpenue B npUpoie U TEXHUKE

CrnoxxeHnne CHUJI, HAIIPaBJICHHLIX II0 OITHOM HpSIMOI\/’I.

PaBHOElCTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKCHHS
(mapuka B KHJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOoMOOMIIA W Tak panee). OmpeneneHue cpenHei
CKOPOCTH CKOJIbKEHUs Opycka WM IIapuka Io
HaKJIOHHOM IUIoCKOCTH. OrmpeneneHue IUIOTHOCTH
TBEpaoro  tema.  ONBITB,  JAEMOHCTPUPYIOLIUE
3aBUCUMOCTh PaCTsDKEHUs (eopManun) Npy>KUHbI OT
NPUIIOKEHHOW Cuibl. ONBITE, JAEMOHCTPUPYIOIINE
3aBUCHMOCTb CHJIBI TPEHMSI CKOJIBKEHMSI OT BECA TeNa U
XapakTepa CONPUKACAOLINXCsl TOBEPXHOCTEN
@u3nuecKue BICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KHUBOM U HEKUBOM MPUPOJIE,

JICMCTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, OAIIUITHUKA

4

JIABJIEHUE TBEPIBIX TEJI, "KUJIKOCTEN 1 TA30B




4.1

4.2

Hasnenne TBEpAoro Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

Z[aBJ'ICHI/Ie rasa. 3aBHCHUMOCTh JaBJICHHUA TIa3a oOT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

Hepeﬂaqa JaBJICHUA TBép[[BIMI/I TCJIaMU, X KUJKOCTAMHU U

razamu. 3axoH Ilackand. I[TneBMaTHUecKue MaIIHbI

3aBUCUMOCTb JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
I'mapocratuueckuit  mapagokc.  Coobmaromuecs

COCYyIbI. I UAPABIMYCCKUEC MCXaHHU3MbI

Atmocdepa 3emnu u  armochepHoe JaBIICHHUE.
[IpuauHBI CyIIECTBOBAHHSI BO3AYIIHOW  OO0OIOYKH
3eMiIn. OnbIT Toppuuennu. 3aBUCHUMOCTh
aTMOC(EpHOro JaBJICHUS OT BBICOTHI HAJ YpPOBHEM

Mops

4.6

4.7

4.8

4.9

N3mepenue armocdepHoro mapneHusi. [IpuOopsl s

HU3MCPCHUA aTMOC(i)CpHOFO JaBJICHHA

JlelicTBue XMAKOCTH M ra3a Ha NOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena

[linaBanue ten. Bo3ayxoriaBanue

[IpakTudeckue pabOTHI:

HccnegoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
o0béMa TOTrpyKEHHOH B KUAKOCTh 4YacTH Tena.
OrnpezienieHne BBITAIKUBAIOIICH CHIIBI, JEHCTBYIOIIEH
Ha TeNo, MNOrpyXEHHOE B KUIAKOCTb. lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIIEH
Ha TeJO B JKAJAKOCTH, OT Macchkl Tejia. OIIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAJIKUBAIOLIEH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B KUIKOCTH, OT 00BEMA
MOrpyKEHHOM B )KUAKOCTh YAaCTH TE€Ja U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMpPOBaHUE JIOAKA W  ONpeneneHue  e€

Ipy30I0AbEMHOCTH




duznueckue SABJICHUA B npupoac: BIINSAHHUC

4.10 aTMOC(EpHOrO JaBJIEHUS Ha JKUBOW OpraHU3M,
IJIaBaHUE PBIO
TexHuueckue yCTpOWCTBA: COOOIIAOLIMECS COCYIIBI,
411 YCTPOMCTBO BOJONPOBOJIA, THAPABIMYECKUN Tpecc,

MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

51 Mexanundeckas padbora
5.2 MexaHnueckasi MOILLIHOCTD
- [IpocTeie MexaHU3MbI: pblyar, OJIOK, HaKJIOHHAas
' m10ckocTs. [IpaBuino paBHOBecHs ppluara
5.4 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onoTtoe  mpaBuiao»  MexaHukd. Koadpunumenrt
5.5 MOJIE3HOrO  jAeWcTtBud  MexaHu3moB.  IIpoctbie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeJA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonnas mexaHnyeckas 3Heprusl. 3aKOH W3MEHEHUS U
' COXPAHEHHUSI MEXaHUUYECKON SHEPTUU
[IpakTuyeckue paboTHI:
Onpenenenne paboThl CUIIbI TPEHUSI TP PABHOMEPHOM
5 9 JBUKCHUM TeJla 10 TOPU30HTAJIBHON IOBEPXHOCTH.
' HccnenoBanue  ycnmoBMid — paBHOBECHs — phlyara.
N3mepenne KIIJ[ HakmonHo# miockoctu. M3yuenue
3aKOHA COXPaHEHMsI MEXaHNYECKON IHEPTHH
Ousnyeckue SBIEHUS B MPHUPOJAE: pblYaru B Teje
5.10
4eJloBeKa
TexHuueckue yCTpOMCTBA: pblYar, IOABUXKHBIM H
5.11 HETIOJBMYKHBIN OJIOKM, HAKJIOHHAS TTIOCKOCTh, TIPOCTHIE

MCXAaHU3MBI B 6BITy

8 KVIACC




Kon Kon

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

pa3aena 3JIeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIEC TOJIOKEHUS MOJIEKYJISIPHO-KHHETUIECKON
6.1 TEOPUU CTpPOCHHS BemlecTBa. Macca U pa3Mepsl
' MoJieKyJ.  OmBITBI, TMOATBEPXKAAIOUIME OCHOBHBIC
MOJIOKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOpUH
Mogaenu  TBEPAOTO, IKUAKOTO M razoo0pa3zHOro
6.2 cocTossHU# BemecTBa. Kpucrammyeckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOXKEHUI MOJEKYIIPHOKHHETUIECKON
TEOpUn
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TemnoBoe paciupeHne u CKaTHe
66 Temmneparypa. CBsi3b TemmepaTrypbl CO CKOPOCTBIO
' TEIIOBOTO IBUKEHMSI YaCTHUI]
6
BuyTpenHsas ~ sHeprus. CrocoObl  U3MEHEeHHus
6.7 BHYTpPEHHEH SHEPruu: Terjomnepeaaya U COBEpIICHHE
paboThI
6.8 Bunst TEeIUIonepe1aun: TETIONPOBOAHOCTb,
' KOHBEKITHS, N3TTyYCHHE
KonnyectBo  TemnoTel.  YienbHas — TEMJIO0EMKOCTb
6.9
BEIIIeCTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [lmaBneHne W  OTBEpACBaHUE  KPHUCTATHYECKUX
. BEIIECTB. Y AeNIbHasl TEIUIOTA TUIaBICHUS
[TapooOpa3oBanne w©  KoHAeHcaius. VicmapeHue.
6.12 Kumnenne. VYnenbHas TemioTa napooOpa3oBaHMUS.

3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUS OT aTMOC(EPHOTO

aBIIEHUS




6.13

Brnaxxnocts Bo3ayxa

6.14

6.15

6.16

6.17

3H€pI‘I/IH TOIIJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

[Ipunnuner  pabotel  TerioBbix apurarened  KI1JI
TEIJI0BOro ABUrares. TeIIoBble ABUraTeId U 3aluTa
OKPYXaIOIIEH Cpeabl

3aKOH COXpaHEHHUS ¢ TPEBPAIICHUS DHEPTrUU B

TCIJIOBBIX IIpOLECcCax

[TpakTuueckue paboThI:

OnpiTbl 10 OOHapyXXEHUI0  JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO TTPUTSIKEHUSI.

OnbITel 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM WJIU caxapa.

OneITEl TI0O HAONIOACHHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KUJAKOCTEH U TBEPBIX TEI.

Orpezenienne NaBjieHUs BO3Ayxa B OAJIJIOHE HITIPHUIIA.
OnbIThl, JEMOHCTPUPYIOLUIUE 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT ero 00bEMa U HarpeBaHus UITH OXJIaKICHUSI.
[IpoBepka TUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPUYECKOW TPyOKe OT
TEeMIIepaTyphbl.

HaGmroienne n3MeHeHus: BHyTPEHHEH dHEpruu Tena B
pe3yJbTaTe Teruionepeaadyn u padoThl BHEITHUX CHJL.
Uccnenosanue SIBJICHUSI TEIUI000OMEHAa npu
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJIBI.
Ormpeznenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOW MPH TEIJIIO0OMEHE C HArpeThiM METAJTUIECKUM
ATUHIPOM.

Ornpenenenne yaenbHOM TEMIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca nucrnapeHusl.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEIJIOTH TJIABICHUS JIbJIA.

6.18

dusnyeckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE

HAaTSOKCHUC W KallWJUUIAPHBIC SBJICHHA B IIPHUPOIC,




6.19

KpUCTaJIJIBI B IpUpoJIe, n3ayueHue CollHIa, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 00pa3zoBaHHE POCHI,

TyMaHa, UHEs, CHEra.

TexHuueckue yCTpPOMCTBA: KalmWUIAPbI, IMPUMEPHI
HCIIOJIb30BAaHUs KPUCTAIJIOB, )KUIKOCTHBIA TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TMTPOMETpPbI, IICUXPOMETp, MapoBasi TypOMHA,

JABUT'ATCJIb BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzalys Ten. J[Ba poja 2IeKTPUIECKUX 3apsiioB
B3aumopeiictBue 3apspbkeHHbIX Ten. 3akoH Kyiona
7.2 (3aBUCUMOCTDb CHJIbI B3aMMOJICHCTBHS 3apsKCHHBIX TEI
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEX]Ty TEIaMHU)
DIIEKTPUYECKOE ojJe. HamnpspxéanocThb
7.3 anekTpudyeckoro mois. IlpuHnun — cynepno3unuu
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snekTpuyeckux 3apsAoB. DJIEeMEHTapHBIN
7.4 anexktpuyeckuil 3apsii. Ctpoenue atoma. IIpoBoaHMKH
U JUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs AINEKTPUUECKOT0 3apsiaa
- ONEKTPUUECKUII  TOK. YCIOBUSL  CYUIECTBOBaHUS
' ANEKTPUYECKOT0 TOKa. MICTOUHHMKHM MOCTOSSHHOTO TOKA
JlencTBus AIEKTPUUYECKOTO TOKAa (TerutoBoe,
1.7 XUMUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
JKHJIKOCTSIX U ra3ax
- Onektpuueckass nenb. Cuna Toka. DIEKTPUUECKOE
' HaIpsKEeHUe
29 ComnpoTuBieHue MPOBOJIHUKA. YaennHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 11 yJacTKa 1enu
211 [TocnenoBarenpHOE W TapalIeIbHOE COCIUHCHHE

IMPOBOAHUKOB




7.12

PabGoTa ¥ MOIIHOCTH 3JIEKTPHUYECKOTO0 TOKA. 3aKOH

Joxoyinst — Jlenna

7.13

DJEeKTpUYECKre LeNu U MOTPEOUTETH AIIEKTPHYECKON

sHepruu B ObITy. KopoTkoe 3amblkaHue

7.14

IlocTositHHBIE MarHuThl. B3anMoaelicTBHE TOCTOSIHHBIX

MAarHuToB

7.15

Maruutaoe 1oje. MarHuTHOE IM0JIE 3€MIIM U €r0

3HAYECHUE T )KU3HA Ha 3eEMIIE

7.16

OneiT Opcrena. MarHuTHOE TM0JI€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/IC OJICKTPOMAruuTOB B TCXHHUKE

7.17

JleiicTBE€ MarHUTHOIO IOJI HAa MPOBOJHUK C TOKOM.
DneKTpoABUTaTeNb IOCTOSHHOT O ToKa. Mcnonp3oBanue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIopTe

7.18

Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

nHaykuuu. [Ipasuno Jlenna

7.19

DIIeKTpOreHepaTop. Cnoco0mI MOJTYyYeHUS
ANEKTPUYECKON  DHEPruu.  DJIEKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEPIUuun

7.20

[TpakTideckue paboThI:

OnbITHI IO HAOTIOACHUIO DNIEKTPU3AIIMH TEJT HHIYKITUEH
Y TIPU CONTPUKOCHOBEHHUH.

UccnenoBanue nEUCTBUS AIEKTPUUECKOTO TOJIS Ha
MIPOBOJTHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUUYECKOW MU
IMOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIBI TOKA.

N3mepenune u peryaupoBaHue HapsHKEHUSI.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, HUAYIIETO
4yepe3 pe3ucTop, OT COMNPOTUBJIEHUS PE3UCTOpA H

HaINpsDKCHUS Ha PE3UCTOpeE.




OnbITsl, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb
AIIEKTPUYECKOTO CONPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, ILIOIIAAH ITOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwiia CIOXKEHUS HANpsOHKEHUN Ipu
IIOCJIEIOBATEIIbHOM COCAUMHEHUU [IBYX PE3UCTOPOB.
ITpoBepka npaBuiia Ajsl CUJIBI TOKA IIPU NAPAIIICIIBHOM
coeuHeHuu pesucropoB. OmpeneneHue  paboOThI
NEKTPUYECKOTO TOKA, HIYIIEro 4Yepe3 Pe3UCTop.
OnpeneneHue MOUIHOCTU — 3JEKTPUUYECKOTO  TOKa,
BBIIETISIEMON Ha pe3ucrope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT
HanpspbkeHus Ha Hedl. Onpenenenue KIIJ[ narpeBarens.
Hccenenoanue MarHUTHOTO B3aUMOJENCTBUS
IIOCTOSIHHBIX MAarHuTOB. M3yuyeHue MarHUTHOrO MOJs
IOCTOSIHHBIX MAarHUTOB MpPU MX OOBEAUHEHUH U
paznenenuu. MccnenoBanve 1eHCTBUS IEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OnbIThI,
JIEMOHCTPUPYIOLIHE 3aBUCHUMOCTD CUJIBI
B3aMMOJEICTBHS KaTyIIKN C TOKOM ¥ MarHuTa OT CHJIbI
TOKa W HampaBJIeHUs TOKa B Karymike. l3yueHue
JENCTBUS MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM.
KoHncTpyuposanue " U3Yy4YECHHE paboThI
DIEKTPOJABUIATES. N3mepenune KILJ
AIIEKTPOJBUIaTENbHON  yCTaHOBKU.  OmbITBEI 1O
HCCIIEJ0BAHUIO SBJICHUS 3JIEKTPOMarHUTHOU
WHAYKIUHU: HUCCIIEOBAaHHE W3MEHEHUN 3HAuYeHus U

HaIlpaBJICHUA UHAYKIIHUOHHOTO TOKa

7.21

dusnueckre SBICHUS B TPHUPOAC: DICKTPUUCCKHE
SABIIEHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpPraHU3MOB, MArHUTHOE TOJIe 3eMid, Apeii( MOI0COoB,
POJIb MATHUTHOTO TIOJIS JUTsl KU3HU Ha 3eMJie, OJIsIpHOe

CHSIHHC




7.22

TexHudeckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIEpPMETP,
BOJIETMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOM dHEPIUH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPBI, HAarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIPEAOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOIBUIATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kox snemenra [TpoBepsieMbIe AIEMEHTHI COAePIKAHUS
paznena
MEXAHWYECKUE SABJIEHUA
8.1 Mexannyeckoe JBHKeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
HepaBuomepnoe npsimonuHeitHoe aBrxkenne. CpenHsis
8.4 U MTHOBEHHasi CKOpPOCTh Teja IMpHU HEPaBHOMEPHOM
TIBYKEHUH
8.5 VYckopenne.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEWHOE
' JIBIDKEHUE
8.6 CBobonnoe nagenue. OnbITel ["anunes
8 PaBHOMepHOE nBMKEHHE MO OKpykHOCTU. [lepron u
8.7 yacToTa oOparieHus. JIuHeliHas M yrioBas CKOpOCTH.
LleHTpOCcTpeMUTENILHOE YCKOPEHNE
8.8 [lepsriii 3akoH HeloToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akon HeroTona
8.11 [TpuHIUTT CynIepro3nIUy CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
o1s Cuna TpeHus: CUila TPEHUS CKOJIBXKEHUS, CHJIa TPEHHS
' MIOKOS, IpYTHe BUIbI TPEHUS
514 Cuna TSDKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.

YckopeHnne cBOOOAHOTO MaACHHUS




JBwxenue mianer Bokpyr Connua. Ilepsas

815 KocMudeckasi ckopocTb. HeBecoMocCTh U nieperpy3ku
516 PaBHOBecue marepuanbHOH  TOYKH. AOCOIOTHO
' TBEPAOE TEIIO
817 PaBHoBecue TBEPAOro Teila € 3aKPEIVIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn
8.18 Nmmynsc Tenma. U3menenne umimybca. UMITyabe CHItbl
8.19 3aK0H COXpaHEHUS UMITYJIbCA
8.20 PeakTuBHOE NBUKEHUE
8.21 Mexanudeckas paboTa U MOIIHOCTb
8.9 PaGora cun TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEPrUuu U paboThl
893 [loTenumanpHas SHeprus Tena, TMOAHITOrO Hal
' MIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanpHas 3HEPIUs CKATON IPYKUHbBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUSI MEXaHUUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeHel CKOPOCTU CKOMBXKEHHS OpycKa
WIA JIBUKCHHUS IIapHKa 10 HAKIOHHOW TUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tela Mpu paBHOYCKOPEHHOM
JIBY>KEHUH 110 HAKJIOHHOMN TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM  JBM)KCHWH  0€3  HavdallbHOU
CKOpOCTH.
8.27

[IpoBepka THITOTE3BI: €CIM TIPH PABHOYCKOPECHHOM
IBUKEHUH 0e3 HauyalbHOW CKOPOCTH MYTHU OTHOCSATCS
KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHHU OJTUHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTHU CHJIbI TPCHUMA
CKOJIB’)KCHUA OT CHWJIbI HOPMAJIBHOI'O  JaBJICHUS.
Omnpenenenne kod(huIEHTa TPEHUS CKOJIBKCHHS.

Omnpenenenne xEcTkocTU NpykuHbL. OmnpeneneHue




paboThl CHIIBI TPEHUS MPHU PABHOMEPHOM JIBHKCHUU
TEJNa 110 TOPU3OHTAIBHON NOBEpXHOCTU. OnpeneneHue
paboTBl CWJIBI YHPYrOCTH TpH MOIBEME TIpy3a C
WCIIOJIb30BAHUEM  HEMOJBMKHOTO W IOJBHYKHOTO

0JIOKOB

duznueckue ABJICHUS B npupoac: MpuiInBbI U OTJIMBBHI,

8.28 nBwkeHrue TianeT COJMHEYHON CHCTEMBI, peaKTHBHOE
JIBM>KEHUE KUBBIX OPraHU3MOB
8.99 TexHuyeckue yCTpOWCTBA: CHUIOMETP, JATYUKHU
' TIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEeThI
MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
KonebarenbHoe JBUKCHHE. OcHoBHbIE
9.1 XapaKkTepUCTUKU  KoOJIeOaHWI: MepuoJ, 4acrora,
aMIUIATY 1A
MaremMatnueckuii M NPYXKUHHBIM ~ MasATHUKHU.
9.2 [IpeBpamienue  sHepruM  OpH  KoseOaTeIbHOM
JIBUKCHUH
93 3aryxatomue Kosebanus. BeIHyX/IeHHbIE KOJIeOaHusI.
' Pes3onanc
Mexannueckue BoJIHBL. CBOWCTBA MEXaHHYECKHUX
BojH. lIpomosbHble M momepedHsle BONHBL [{nuHa
9.4 BOJIHBI U CKOpPOCTb €€  pachpoCTpaHEHUs.
MexaHnuyeckue BOJIHBI B TBEPJIOM Telle, celicMUYecKue
BOJIHBI
9.5 3ByK. ['poMKOCTB U BBICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk 1 yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue dYacToTbl M Tepuojga KojebaHuit
MaTeMaTHYECKOTO MasiTHAKA.
OmnpeneneHue dYacToTbl M Tepuojga KojebaHuit
9.7 MPY>KHHHOTO MasiTHAKA

HccnenoBanne 3aBUCMMOCTH IEpHOAA KOJIeOaHUH
MOJBEIIEHHOT0 K HHUTHU TIpy3a OT JUIMHBI HHTH.

HccnenoBanne 3aBUCMMOCTH TE€pHOAA KoOJeOaHUI

MPY>KUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka




HE3aBUCUMOCTH  Iepuoja  KonebaHuil  rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
npyxunbsl. V3MepeHune yCKOpeHHs CBOOOIHOTO
najIeHus
dusnueckue ABJICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
9.8 YKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI,
IlyHaMH, 3XO0
9.9 TexHuueckue ycTpoHCTBa: 3XO0JIOT, HCIOJIb30BaHUE
' yIIBTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DIEKTPOMAarHUTHOE TOJIe. DIEKTPOMAarHUTHBIEC BOJTHBI.
' CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarauTHas npupoaa ceera. CKOpocTh CBeTa.
' BonHoBble cBOICTBa cBeTa
10 [IpakTuyeckue paboTHI:
10.4 N3yueHne CBOHCTB JJIEKTPOMArHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
@dusnueckue SBIEHUS B MpHUpPOJE: OHOJIIOTHYECKOEe
10.5 JeiicTBMe  BUOUMOrO,  yJIbTPaQHOJIETOBOIO  H
PEHTIE€HOBCKOT'O U3ITy4YeHHUH
106 Texuuueckue yCTpoOMCTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounuku cserta
11.2 IIpsimonuHEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KEHHS CBETA
11
114 [Ipenomnenne cBera. 3aKOH TNPETOMIIEHHMS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop styuel B IMH3E
116 Ontuueckast cuctema (QoroanmnapaTa, MUKpOCKONa U
' TEJIECKOIIa




I'ma3z xak onruueckas cucrema. bim3opykocTts u

11.7
JaJIbHO30PKOCTh
118 Paznoxxenue Genoro ceera B criekTp. OnbiThl HploTOHA.
' CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanne  3aBUCUMOCTH  yIVIa  OTPaKeHHUSA
CBETOBOTO JIyya OT yIJIa MaJICHHUs.
N3yyenne xapakTepuCTHK H300pa)keHHs MpeaAMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH — yria MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJjia MaJeHUs Ha TPAHUIIE «BO3IYyX
11.9 — CTEKJIO.
[Monmyuenne n300paKeHUH C TIOMOIIBIO COOMparoIIei
JTUH3BI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOU
CHJIBI COOMpATOIIEH TNH3BI.
OMBITHI 110 PA3I0KEHUIO OEJI0TO CBETa B CIIEKTP.
OnbITel MO BOCHPUATHIO LIBETA NPEAMETOB IPH HUX
HaOJII0JIEHUN Yepe3 IIBETOBBIC (PUITBTPHI
dusnueckue ABIEHUA B pupoje: 3atMenus CoyiHIa U
11.10 JIyHbl, 11BeTa TeJ, ONTHYECKHUE SBICHUS B aTMOcdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
111 TexHuueckue  yCTpOMCTBA:  OYKH,  IEPHUCKOII,
' (dboToanmapar, ONTHYECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Omwitel Pezepdopaa u mmaneTapHass MOJENb aToma.
' Mogens aroma bopa
129 Ucnyckanue u noriomieHre csera aroMmoMm. KBaHTBHL.
1 ' JInnenyaTele CIIEKTPHI
12.3 PanuoaxkTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHUs
194 Crpoenue aroMHoro sapa. HyxkinoHHas Mopenb
' aTOMHOTO siapa. M30Tomnbl
125 Pagnoaktusubie npeBpanienus. [lepuon nonypacnana

ATOMHBIX AACP




SAnepHble peakiy. 3aKOHbI COXPaHEHUs 3aps10BOT0 U

12.6
MacCOBOI0 YHCE
OHeprus CBsA3M aTOMHBIX szaep. CBsA3b MacCel U
12.7
SHEPrUuu
128 Peakuuu cunTeza u genenust supep. YcrouHuku
' sHepruu CosHLa U 3BE3 1
129 SAnepnas osHepretuka. /JlelicTBue paJMOaKTHBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaOmtoneHne CIUIOMIHBIX M JMHEHYAThIX CHEKTPOB
U3JTy4EHUS.
12.10
HccnenoBanue TpPEeKOB: U3MEPEHUE DHEPIUM YaCTHULIBI
10 TOPMO3HOMY TyTH (110 (hoToTpadusiM).
W3mepenune paanoakTHBHOTO (poHA
®u3nyecKue SBICHHUS B IIPUPOJE: €CTECTBEHHBIN
pPaavoOaKTUBHbIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 pPaarOaKTUBHOE W3JIyYEHHE MPUPOIHBIX MHUHEPAJIOB,
JEICTBUE pPAAUOAKTUBHBIX W3IYyYEHMH HAa OpraHu3M
YeJioBeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTHMHE MHpa, O BKJIAJE POCCHUMCKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHHs BEIECTBAa, O (U3NYECKOH CYUIHOCTH SBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JTaHHOE (U3UUECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelleHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (pU3WUYECKHE SIBICHUS W

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Bnamenue ocHOBaMHM METOJOB HAYYHOTO TIO3HAHUS C YYETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HabIoAeHNEe (PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (Qu3HUecKux
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOUTH OOBACHEHHE C ONOpOH Ha H3y4YEeHHbIE CBOMICTBa
¢bu3nuecKkux sBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NUECKON BETNYUHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

($u3NYecKoil BETUYNHBI, ITOJTYYEHHON MPU PEIICHUH 33/1a4H




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
9 TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
10 yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEIEHHUsI B OKpPY)KAIOLIeH Ccpeie; MOHWMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHil; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
11 BBINOJIHEHUH YYEOHBIX 3aJJaHUi HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MUECKOro cozepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  NPeOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE

CO3aaBaThb COOCTBEHHBIC MHUCHMEHHBIC H YCTHEIC COO6H.[CHI/I$I Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D
HO ®PU3UKE

Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA

11 MexaHu4eckoe JIBHXKEHHE. MaTCpI/IaJ'IBHaSI touka. Cwucrema orcuéTa.

OTHOCHUTEILHOCTD JABUXXCHUA

PaBHOMEpHOE U HepaBHOMEpHOE ABMkKEHME. CpenHss ckopocTs. Popmyia ams

1.2 BBIUUCIICHUS CpeaHeH ckopocTh: V = S/t




PaBHOMEpHOE MPAMOIMHEITHOE NBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI TENA OT

BPEMCHHU B ClIyda€ paBHOMECPHOI'O HpHMOJ’IHHCﬁHOFO JBHXCHHA .

13 x(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHM IJisi TMPOCKIUU CKOPOCTH, MPOCKIIMH
MepPeMEeIIeHUs, TyTH, KOOPJAWHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBYOKCHUH
3aBUCHUMOCTh KOOPIMHATHI Tella OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBHYKCHHUS:
2
S(f) =V, *i+ay * ;
2
@opMmynbl 71 TPOEKIUU TEpEeMEelIeHHs], MPOSKIUU CKOPOCTH U MPOEKIUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHKCHUH:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U_r('f) =Upx T4, I,
a,(f)=canst,
Ulrfz - Ul.'r: =2£T_T.5'_T
I'padvky 3aBUCHMOCTH OT BPEMEHH JUIS TPOCKIIUU YCKOPEHUS, MPOCSKIIUU
CKOPOCTH, TPOEKIMU TMEepeMEeIIeHUs], KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
MPSMOJIUHEHHOM JIBUKCHHUH
CBoOoanoe nagenue. @opmyJibl, OMUCHIBAIONTHE CBOOOIHOE TTaJIEeHUE TeJa 110
BEPTUKAIH (JIBWKEHHE Tella BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
1.5 3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHM MJI MPOEKLUU YCKOPEHHS,
MPOEKIIMH CKOPOCTH M KOOPAMHATHI MPU CBOOOJHOM TMAJEHUU Tela [0
BEePTHKAIH
CKOpOCTh PaBHOMEPHOTO JBIDKSHHS Tella 1O OKpYyKHOcTH. Hampapienue
CKOPOCTH.
dopmyna I BBIUUCICHHS] CKOPOCTH Yepe3 PajnyC OKPYKHOCTH H TEPHOJT
16 oOparieHus:
_2InR
T

IlenTpocTpeMuTenbHOe YyckopeHue. HampaBieHue HIEeHTPOCTPEMUTENBHOTO

yckopeHus. @opMmyiia [uisl BBIYACIECHUS YCKOPEHUS:




Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS ITIOTHOCTH:

_m

1.7 P=7
1.8 Cuia — BexkTopHas ¢uzudeckas BeaudrHa. CI0KeHUE CHT
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBbI, IEUCTBYIONICH
Ha TeJo
Bzaumopencreue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 T _‘Fl—>2
Tpenue nokos U TpeHue cKobxkeHus. opmyia st BEIMUCICHUS MOTYJISI CUJIBI
TPEHUS CKOJIbKEHUS:
1.12 F_=u-N
p- M
Hedbopmamust Tema. Ympyrue u Heynpyrue naedopmaiuu. 3aKOoH YIPYTrou
nedpopmaruu (3axoH ['yka):
1.13 F=k-Al
1.14 Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:




My -1,
F=G.—1 _2
R2
Cwuta TsokecTH. Y CKOpeHHe CBOOOIHOTO MaICHUSL.
®dopMmyIia Ui BHIYKMCIIEHHUs CHJIbI TSOKECTH BOJIM3M TOBEPXHOCTH 3emuin: F =
mg.
JiBwkenue mianer Bokpyr ConHua. [lepBas KOCMUY€ECKas CKOPOCTb.

HesecomocTs u neperpysku

1.15

1.16

1.17

1.18

1.19

Wmnynbe Tena — BeKTopHast prusnyeckasi BeIMUUHA.
D=mi
I/IMHy.TIBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'H:»C CHIJIbI
3aKkoH COXpaHCHUA UMITYJIbCa JJIs1 3aMKHYTOI>’I CUCTEMBI TCII:
D=1, +in, U, =const
PeakTtuBHOE ABHKEHHUE

MexaHuueckas pa60Ta. CDOpMy'J'Ia JJI1 BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fscosc
MexaHudeckasi MOIIIHOCTb:

nv=2
r

Kunernueckas u NOTCHIHAJIbHAA SHCPI . CDopMyna JJISA BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

H!Uz
Be g

TeopeMa 0 KMHETHYECKOM OHCpPIHUHU. <I)opMyJ1a JJIS1 BBIYHUCIICHUA

HOTeHHHaHBHOfI OHECPIHUH TCJa, MIOAHATOIO

Hag 3eMIIEit:

E,= mgh

Mexanudeckasi SHEPTHs:

E=E,+E,




3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyia s 3aKoHa
COXpaHEHUs MEXaHMYECKOM SHepruu B OTCYTCTBHE CWJI TpeHus: E = const.

IIpeBpamieHue MEXaHUYECKOW SHEPIUU IIPU HAIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

1.23

1.24

1.25

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M +..=0
[ToasrxHBIN 1 HeOABWKHBIN O6510Kku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesman

A‘S&TIZ&‘IH

JlaBneHne TBEpAOTO TEma.

@opMyia 1 BBIYMCIICHUS IABJICHHS TBEPIOIO Tena:

_F
p_S"

JaBnenue raza. ATMmocepHoe aBJIcHHE.

FI/I,HPOCTaTI/I‘IeCKOC AaBJICHUC BHYTPH KUAKOCTHU.

(DOI)MYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU XKUIAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. dopmyna sl ONPEAENCHUS BBITAJIKUBAIOLIEH CHIIBI,
JIEWCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh MJIH ra3:

F Apm. T PEV
VYcnoue miaBanus tena. [lnaBanue cy10B 1 BO31yXOILUIABaHUE

MexaHn4ecKkre KoJeOaHHus. AMHJ’II/ITyI[a, nepuoa M 4YacCTtoTa KOJIcOaHMIA.

®dopmyiia, cBA3BIBAIOLIAS YACTOTY M IEPUOJL KOJIEOAHNUI:

MareMaTtnueckuii U IpYyKUHHBIA MasTHUKU. [IpeBpaieHue sHepruv Ipu

KoJie0aTeIbHOM JBWKCHUU

1.26

3aryxatomue kojiebanus. BeinyxneHnbie konebanus. Pezonanc




1.27

1.28

1.29

1.30

Mexanuueckue BoJHBL. [IpomonbHbIE U TTONIEpEeYHbIE BOJIHBI. J[JIMHA BOJHBI U

CKOPOCTH paCIIipOCTpaHCHUA BOJIHEI:

L=uv-T

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOIl BOJIHBI HAa IPAHULIE
IByX cpell. MHdpa3Byk U yIbTpa3ByK

IIpakmuyeckue pabomul

N3mepenue cpenHel IJIOTHOCTU BELIECTBA; APXUMENOBOM CHIIBI; KECTKOCTH
IPY>KUHBI, KOA(GOUIMEHTa TPEHUS CKOJIbXKEHUS; PaOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEJHEN CKOPOCTU JBUKEHMsI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHusi Opycka INpH IBM)KEHUU IO HAKJIOHHOM IIOCKOCTH; YacTOThI U
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHU NPY>KUHHOT'O MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pblyar;
paboThl CHIIBI yNPYTOCTH HpPU MOABEME TPy3a C MOMOIIBIO HETOJBHKHOTO
6J10Ka; pabOThI CUIIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OJBHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMH
YacTH TeJa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAOIIEH CHUIIBI
OT MAacCChl T€JIa; CUJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOT'O JaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B ITPY’KUHE, OT CTEIICHH
nedopmMaiuy NpyKuHbl; YCKOPEHUs OpycKa OT yTJia HaKJOHa HalpaBIIsoLIeH;
nepuoja (4acToThl) KoJieOaHUM HUTSIHOIO MasgTHUKA OT JJIMHBI HUTH; IIepruo/ia
Kosie0aHUH MPY>KMHHOTO MasiTHUKAa OT MaccChl rpy3a M KECTKOCTU MPYKHUHBI;
UCCIIEIOBaHNE HE3aBUCUMOCTU IEpHoJa KoJeOaHUN HUTSHOTO MasTHHKAa OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Qusuueckue se6neHus 6 npupode: TPUMEPbl IBIKEHUS C Ppa3IUYHBIMU
CKOPOCTSIMH B )KUBOM W HEKUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, NMPWINBBI M OTJIMBBI, ABM)KEHHE IUIaHET COIHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUs] HAa XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCHIPUSTHE

3BYKOB XUBOTHBIMH, 3EMJICTPACCHUC, celicMUdecKue BOJIHBI, IYHaMH, 3X0O

1.31

Texnuueckue ycmpoiicmea: CIUAOMETpP, NTaTYUKU TMOJIOXKEHUS, PACCTOSHUS U
YCKOpPEHUs, IWHAMOMETpP, NOJIIWIIHUKH, PAKEThl, pblYar, IOABUKHBIA U
HEMOJIBIKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTH, IPOCTHIE MEXAHU3MEI B OBITY,

COOOIIAIONTUECS COCYIbI, YCTPOMCTBO BOIOIPOBOA, THAPABINICCKHUI TIpecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp, XOJIOT,

HCIIOJIb30BAHHUC YJIBTPAa3BYKa B 6I)ITy N TEXHHUKE

2 TEIUIOBBIE ABJIEHWA
OCHOBHBIE MOJIOXKEHHS MOJIEKYJIIPHO-KMHETHYECKOM TEOPUM  CTPOEHUS
2.1 BeliecTBa. Mojenu TBEPAOTO, JKUAKOTO U ra3000pa3HOr0 COCTOSIHUI BELIECTBA.
Kpucrannmuueckue u amopdHble TeIa
25 JlBmkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH ABW)KCHHS YacTUL C
' Temneparypoii. BpoyHoBckoe nBuxkenue, tuppysus
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TennoBoe paciupeHue u cxxaTue
2.5 TennoBoe paBHOBeCHE
25 Buytpennsist sHeprus. Pabora u Temiomnepenaya Kak CrnocoObl M3MEHEHUS
' BHYTPEHHEHN SHEPrUu
2.7 Bunel Tensonepenayn: TEMI0ONPOBOIHOCTb, KOHBEKLINS, U3TyUYEeHUE
HarpeBanne u oxnaxaenue ten. KonuuecTtBo TemnoTsl. Y enbHas
TEIUIOEMKOCTb:
2.8
O=am(t,~1,)
3aKOH COXpaHEHMs PHEPrUH B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenue m koHaeHcauus. M3MeHeHHWe BHYTpPEHHEH SHEPrUU B IMPOLECCE
210 UCIapeHus M KoHAeHcauuu. KumeHuwe KuakocTH. YaenbHas TemioTa
' napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa
[InaBnenne wu xpucraumszanusa. V3MeHeHHe BHYTpPEHHEH OJSHEpPrUHM IIpH
IJIABJICHUN U KPUCTAJUIM3ALMU. Y AeNIbHAs TEIUIOTA MJIaBICHHUS:
2.12




2.13

BHyTpeHHsAs DHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPaHUs

toruBa: ( = Q/m

2.14

[Tpununs! padoTs! TemoBbix apurareneit. KI1/l teruioBoro apuratens

2.15

2.16

2.17

IIpaxmuyeckue pabomul

W3mepenue yaenbHON TEMIIOEMKOCTH METAIUIMYECKOr0 HWIMHPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Maccpl, B KOTOpPYH OIlyIIlEH HarpeTblii LWIMHIP; KOJWUYECTBA TEIUIOTHI,
OTJIaHHOI'0 HArpeThIM LMWIMHAPOM, IIOCIIE€ OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTEIBHOW BJIAKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IJIaBiaeHus Jpja. lccnenoBaHwe W3MEHEHMS TEMIEpaTrypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEIJIOOOMEHa NMPH CMEUIMBAHUU XOJIOJAHOW U

ropsiuei BOJbI; MpoIecca UCIapeHUs

Qu3zuueckue a61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHDKEHUE M KaWIUISIPHBIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIbI B MpUpoJe, ndinyuenue ColHua, 3amep3aHue

BOZ0EMOB, MOpCKHUE OpHU3bl; 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea: — KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUSA
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUs JIOMOB, TMUIPOMETpBI, ICUXPOMETp, MapoBasi TypOHHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onextpuzanys Ten. J[Ba BUAa 3IEKTPUUECKUX 3apsi/IOB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3.4

3akoH COXpPAaHCHUA IJICKTPHUICCKOT'0 3apdaaa

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}DKéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYTNEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

3.6

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJSI Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU

[TocTostHHBIN AnekTprUecKui TOK. JlelcTBU aneKkTpruieckoro Toka. Cumia Toka.
Hamnpsixenne.
I =q/t,U=A/

3.7

DNEKTPUYECKOE COMPOTUBIICHUE. Y ACTHHOE dJIEKTPUIECKOE COMPOTHUBIICHHE:




R =pl/S

38 3akon Oma mis yuactka snekrpuyeckoi mernu: | = U/R
[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:
I =1,. U=U+U,. R=R,+R,
1 1 2 1 2
39 [TapannensHoe coelMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CwMmelnianHble COETMHEHUS TIPOBOTHUKOB
Pabora u momnrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON WHITyKITUU
313 MarauTHOE TmMOJI€ MOCTOSHHOTO MAarHuta. B3auMoAencTBHE TOCTOSHHBIX
MarHuToB
3.14 JlelicTBrEe MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHyKuuu. [Ipasusno Jlenma
IIpaxmuueckue pabomul
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIEHUSI  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUYECKOTO TOKA.
UccnegoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B IPOBOJHHKE
316 (pe3ucTophl, JIAMITIOYKa), OT HAMIPSKEHUS Ha KOHITaX MIPOBOHUKA; 3aBUCUMOCTH

CONMPOTUBJICHHUA OT JJIMHBI ITIPOBOAHUKA, TNIOMIAAN €TO IMMOIICPEYHOI0 CCUCHUA U
YACIBHOT'O COMPOTUBJICHUS.

HpOBCpKa IpaBujia JJIA SJICKTPUUCCKOT'O HAIIPAKCHUA IIPU MMOCICAOBATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB, ITpaBHJIa IJIA CHUJIbI JJICKTPHUYCCKOI'O TOKa IIpU

napaieIbHOM COSJMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)




Qusuueckue A61eHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPHUYECTBO JKUBBIX OPIraHU3MOB, MATHUTHOE T10JIe 3eMIIH, pei () TMOTI0COB,
POJIb MAarHUTHOTO TOJIS JUIS KU3HH HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEocTar,
CU€TUMK  DJCKTPUYECKOH DHEPTUHU, DIIEKTPOOCBETHTEIbHBIC  IPUOOPHI,
3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (npumepsr), IIEKTPUYECKUE
MPEJOXPAaHUTEIH, 3JICKTPOMArHHUT, JJICKTPOIBHraTelb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlydeBast monenb cera. [IpsMonuHeiiHOe paclipoCcTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
304 JIunza. Xonx syueil B nuH3e. OKyCcHOE paccTossHUE JIMH3bI. OnTrudeckas cuia
' mum3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuOopsI
Ipakmuueckue pabomul
W3mepeHue onTu4eckoi cuiibl coouparomieit JUH3bI; (POKYCHOTO pacCTOSHUS
coOuparomeid JUH3bI (IO CBOWMCTBY paBEHCTBA pa3MEpoOB MpeaMeTra U
n300pakeHus], Korja npeAMeT pachojokeH B IBOMHOM (oKyce), moKa3aTes
3.26 MIPEIOMIIEHHUS CTEKJIA.
HccnenoBanue cBOMCTBA  M300pa)KeHMsI, TIOJYyYEHHOTO C  IOMOIIbIO
coOuparomel JUH3bl; U3MEHEHHUs! (POKYCHOTO PAcCTOSHUSL JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yTIJjia MPeIOMJICHHUs CBETOBOI'O JIyda OT yIja MajeHus Ha
TpaHMIIEe «BO3IYX — CTEKIIO»
3.97 Qusuueckue sgnenus 6 npupoode: 3atMmenuss Connna u JlyHbl, 1Bera Tel,
' ONTUYECKUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIApaT, ONTUICCKHE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCTh. Anbda-, 6eTa-, raMMa-u3iryueHus. Peakiuu anbga-u 6eta-
' pacraga
4 Onwitel Pesepdopna mo paccesHuro anbda-dactuil. IlmanerapHas MoJenb

aToMa




4.3

CocraB aromHoro sapa. M3oronst

4.4 IIepuon nomypacnaza aTOMHBIX sA€p

4.5 SAnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEI
Qusuueckue sA6leHUs 6 Npupooe: ECTECTBEHHBIM pPaAMOAKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIy4M, PaJMOAKTUBHOE W3JIyYEHHE IPUPOAHBIX MHUHEPAJIOB,
JeICTBUE paJlMOAKTUBHBIX U3JTyUYEHUI Ha OPraHU3M 4eJI0BEKa

47 Texnuueckue ycmpoiicmea: CIIEKTPOCKOI, MHIUBUYalIbHBII JO3UMETP, Kamepa

BI/IJ'H:COHa, AACpHasd DOHEPreTuKa




JAEMOBEPCHUU ONEHOYHbBIX MATEPHUAJIOB

Hrorosasi koHTpoOJIbHAsI paboTa o pU3HKe 32 Kypc 7 Kjacca

Ilepeas wacmo

K xasicoomy 3a0anuro 1-12 npeocmasneno 4 omseema, uz komopwix monvko 1 npasunvhwiii. Homep
9moz2o omeema 3anuwiume 8 OJaHKe 0OMmeemos.

1. YTo M3 MPUYHCICHHOTO OTHOCHTCS K (PM3UYECKUM IpUOOpam?
1) Tenedon 2) muddysus

3) MeH3ypKka 4) mackaib

2. YT0 U3 epeUnCIICHHOTO SABJSCTCS (U3NICCKOMY SBICHHUIO?

1) macca 2) MeH3ypKa
3) unepnus 4) HprotoH

3. Uro saBusgercd OCHOBHOW €QUHUIIEH CHIBI B
Mexnynapoanoi cucreme eaunui (CH)?

1) rpamm 2) Hetoton

3) Barr 4) metp

4. 3anummuTe pe3yjibTaT U3MCPCHUS aTMOC(bCpHOFO JaBJICHUS C IIOMOIIIBIO 6ap0MeTpa-aHep0HI[a
(CM. pI/ICYHOK), YUUThIBAA, 4YTO IMMOTPCITHOCTL UBMEPCHU paBHA IIOJIOBUHEC LICHBI JCJICHUS.

1) 755 MM. pT. CT.

2) (755 £ 0,5) MMm. pT. CT

3) (756 £ 0,5) Mmm. pT. CT

4) (755 = 1,0) mm. pT. cT

5. Benocumneauct ABMXKETCS CO CKOPOCTHIO 8 KM/4. Kakoii myTk OH MpOXOouT 3a 45 MUHYT.
1) 21,6 xm 2) 6 kM

3) 360 xm 4) 100 xm

6. [Ipy HarpeBaHNM METANINYECKOTO NIapHKa!

1) ymeHbI1aeTCst 00bEM €r0 MOJIEKYIT

2) yBeIMUYUBAETCS 00BEM €r0 MOJIEKY

3) yMEHBIIAETCSI CPEAHEE PACCTOSTHUE MEKIY MOJIEKYJIaMH ILIapHKa



4) yBeNMYUBACTCS CpeHEE PACCTOSHUE MEXTy MOJIEKYyJIaMu IIapuKa

7. O6BbeM Tena paBeH 3,5 cm®. Telno cOCTOUT M3 BelecTBa I0THOCTRI0 2,7 r/em®. Kakosa macca
3TOro Tena?

1)10r 2)945r

3)1.3r 4)13r

8. Ompenenure cuily, ¢ KOTOPOH TEIO MACCOM 8 KI' JIEUCTBYET HA TOBEPXHOCThH 3€MIIU.
1) 8H 2) 8 kr

3)80H 4) 80 xr

9. banka BeICOTO# 50 cM HamonHeHa Bojoii. Onpe/eNuTh faBneHue Ha 1 cm? qHa GaHKH.
1) 500000 I1a 2) 5000 ITa

3) 38 MM.pT.CT. 4) 0,05 I1a

10. Tpu Tena oAMHAKOBOM MaccChl MOJIHOCTHIO IIOTPYKEHBI B TPU pa3iluydHbIe xkuakoctu. Ilepsas
KHUJIKOCTh — OCH3MH; BTOpas — Ma3yT; TPEThsi — MeA. B KakoW >KMAKOCTH Ha TEJNO JEHCTBYET
OoJipIiasi apXuMeioBa cuia’?

1) B 6eH3uHe; 2) B BOJIE;

3) B MazyTe; 4) B mene.

11. Mensiercs 11 00beM PE3MHOBOTO IIAPHKA MPH €ro MobeMe?

1) MeHbI1I€, YEM Ha TIOBEPXHOCTH 3€MJIH; 2) 6omblie, YeM y OBEPXHOCTH 3eMIIH;
3) Takoe ke, Kak y TOBEPXHOCTH 3eMIIH; 4) HEBO3MOXXHO OTBETHUTb.

12. Ha Teno aeiicTBytoT ABe cuibl. Kya HanmpaBieHa 1 yeMy paBHa paBHOJIEHCTBYIOIIAS 3TUX
cui?

Macwmab: 1 denenue — 5 kH
1) 2xH Bopaso 2) 2 xH BneBo

3) 20 xH BmpaBo 4) 20 xH BneBo

Bmopas wacmo




Omeemom K kaxcoomy u3 s3aoauuil 13-14 6yoem nekomopas nociedosamenvHocms yugp. B
OnamKe 3anuuume Hy’CHYIO NOC1e008amMeNbHOCMb YUPP — HOMEPA 8b1OPAHHBIX OMBEEMO8.

13. YcraHOBHTE COOTBETCTBHE MKy HU3MUCCKUMU BEIMIMHAME U IPUOOpAMU VISl H3MEPEHUS
3TUX BEJIMYHH: K KOKIOMY 3JIEMEHTY IEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBY IO 3JIEMEHT
U3 BTOPOTO CTOJIOIA.

OU3SNYECKAS BEJIMUMHA [TPUBOP

A) atmMocdepHoe aBeHHe 1) manoMeTp

b) TemniepaTypa Bozmyxa 2) TepMOMETD

B) BaxxHOCTB BO311yXa 3) KaslopumMeTp

4) GapomeTp-aHepou 4) GapomeTp-aHEepOU

5) rurpomeTp

14. YcTaHOBUTE COOTBETCTBHUE MCKOY (1)I/I3I/I‘-I€CKI/IMI/I BCIIMYMHAMU U CIMHHUIAMU UX U3MCPCHHUA.

K kax1o#1 mo3uimu nepBoro cTojo1a BEIOEPUTE COOTBETCTBYIOILYIO IU(PY U3 BTOPOTO
cTonoma.

OU3NYECKAA BEJIMUNMHA EJAMHUIIA U3SMEPEHUA

A) )KeCTKOCTh 1) xunorpamm (1 kr)
b) MmomeHT cuibl 2) uptotoH (1 H)
B) Bec 3) uptotoH-metp (1 H - m)

4) wwtotoH Ha MeTp (1 H/™m)

5) mxoyns (1 x)

Tpemwvs uacmeo

Hna 3a0anus 15 Heobxo0umo 3anucame noaHoe peuierue 8 O1aHKe 0meemos, Komopoe 8Kdaem
3anuck Kamko2o ycioeus 3adaqu ([ano); pucyHox ¢ paccmaHo8Kou cui, 0eUcCmayiouux Ha meno;



3anuce opmyn, npumeHeHue KOMopvlX HeoOX00UMO U OOCMAMOYHO Ol peuleHus 3a0adu; d
Makace mamemamuiecKue npeoopazo68anus U paciemsl, NPUBOOAUUe K YUCTOBOM) OMEEM).

14. U3 Boapl ¢ riryOuHbI 13 M IOJHUMAIOT PAaBHOMEPHO JI0 TOBEPXHOCTH MPaMOPHYIO Oalky
JTMHOM 2 M, tupuHo# 70 cM 1 BbicoTol 15 cM, 3a 15 munyT. Haiitu: 1) cunmy Apxumena,
JNEHCTBYIOIIYIO0 Ha Oanky; 2) cuiy, HEOOXOAMMYIO sl moabema Oanku; 3) padory,
KOTOPYIO HEOOXOIMMO COBEPIIUTH IO MOIbeMy Oanku; 4) MOITHOCTh MPH MOIBEME.

Kpurtepuu onennBanus

HToroBast KOHTpOJIbHAs paboTa COCTOUT U3 Tpex yacteld. Ha BbImoHeHne paboThl OTBOJAUTCS
45 MuHYT (OIMH YPOK)

3amaun 1-12 u3 nepBoii YacTH OIEHUBAKOTCS B / Oai, €CIIU 3a/IaHKUE BBIMTOIHEHO BEpHO U ()
0aJIOB, €CJIM BBIITOJTHEHO HE BEPHO.

3amaun 13,14 u3 BTOpOW yacTH OLEHWBAeTCs B 2 Oajna, €Cld MPaBWIbHO YKa3aHbl TPU
aneMeHnTa, B 1 6ai, ecnu nomyuieHa 1 ommbka, B 0 0anioBs, eciau AomyiieHo 2 u 0oee OumdokK.

3amaya 15 u3 Tpereit yactu oneHuBaercs ot () 0o 4 6annoé B 3aBUCUMOCTH OT TOJHOTHI U
MPaBUIILHOCTH PEUICHUS 3a/1aHHS.

Maxkcumanbaoe koandectBo 6autos 3a UKP — 20 6ayuios.

Llxana nepesooa cymmapnozo banna 3a evinoanenue UKP ¢ ommemky no namubaniivhou
wiKarne.

OTMmerka 1o
IATUOAIIBHOM «2» «3» «“4» «5»
[rKaie

CymmapHbIii Oamn 0-9 10-13 14-17 18-20




Jdemopepcns nrorosei KenTpoaksil padord no grinke 1a kype B koo

1. Bopsmol mp couasscipyerca. [ormomaerca s Siesercy s ns W pris?

A [orpwgerea. B, Bageaserea. B He normowgerca @ we aragenseroa. [ Momer nomalamc, & sMoEer
B TA T,

2 K cnocofios ocyiecTRARETCE nepetana sHepnm of Comiua & Seune?

A Tennonposoauocmeie. b Humysenses. B Kousesged. [ Padoroi.

3 K wrasmiTCs CROPOCTE HCNEPEHIE SHIKDCTH I 0L I 68 TesNEPaTYiR, B2 CoTdlk ke
VONORNE eCTRRYTCE (et innseteie?

A ¥eemwmmes b Ywosommee. B Ocaeeres semsiennod. I, MoseT yReniummc, & moker
VMEHRINTRCE

4 KaKoe KoomHYSCTRG TELBOTE] Bk BeTHTCR I THUTHOS CrOpaniE oy gpon uacooll 200er? | Yaenuwie
TENNOTE cropans cyxnx apoa - 187 i)
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9. oEaeTenne T KIK0T MK0HE S18eTed of panaane Tea
A Jawona nperosciensE ciera. B Jagona oTpaeeie ceete B Takni npasinniee s pacnpocTpansing
creta. [ . Boex Tpex menHDa.
10 Yeaoaes, croanumd npEss nepen TepEans;, mpaineecs K ey ue 20 ou . Hacoonwe oe
mpafi e K caoedy inodpasenma’
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Hmozoeas xonmpaissas patioma cocmoum u3 15 jadanui mpex yposnei croxevocmu: A, B, C.
Vpoepers A — Gazoewii vposens {10 3agannii). K casnoMy 3a0aHHm0 31000 YPOEHE
AaHEl 4 BAPHANTA OTBCTA, TOALKD OJIMH W3 HIX BCPHELL
Ypoecus B — Gonee cooxueidi (2 zaganns). Kasnoe 3anasme 3TOr0 VPOBHA TRolveT
EPITEOPD OTBCTA M 108 NEPELX ABYX A8HL BAPHAHTLL OTBCTA, OJHH HI KOTOPRIX BCPHEI,
Vpoectb C — nossiucssoii crokaoct ( 3 3anasms). [Ipn BMnonscHig 3a0anmii 3Toro
YPOEHA TREDYCTCA JaTh PasBCpHYTOC PElicHHE,
Ha enonnesne paioTsl OTEOIRTCA 2 qaca.
Kpurepun ouenkn 0TRETOE.
Ja Kamaoe NpaBRIEHD BENGTHCHHOE 32/JAHAE 4acTH A HavncngeTer | fann.
38 KEEIDC NPABRIEHO BREINOOHCHHOS 3373HMe 4acTH B Hauwenmerca 2 Ganna, eciam
ERIMOTHEHD 23 atasmn, To Hadnenaerea | Gann,
Haere C cocToMT B3 IBYX 38084, OUCHHEIHKE EZX0H M3 KOTOPRIX OCYINECTEIRETCH N0

CICIYHHLNM KPHTCRHAM.

Kpurepun oueHskn oTeeTa K iagannm wacrm kana
lpuBeaeHs NoIHoE NPAEIILHOE PEUIEHHE, BEIOUARNIGE CHETVEOIINE SIeMEHTR
¥ Hepuo sanpcadkl @oOpMyisl, BEPIKADMRE §IHIHECCEHE IAK0HLL K

¥ [lprecacHsl BeoGX0IHMES MATCMATHHCCENE NPCOSPAIoEIHHA H PACHCTE,
NPHEORIIME K NPARATEHOMY OTBETY, M MPEACTARICH OTHET,
" | |paBHAEHD BRINOIHEHL] IOCTROEHHA.

Ilpagraeno 3anHcAHE HEODXOMHMES POPMYILL, NPABIILHO JAMKCAH OTECT , HO

HE NPeICTARIEHE NPe0OPazORIHNE, TPHEOIALINE K OTBETY, 1
HIIH

¥ B smaremarnseckiy npeoipazoBaHnay WM BEMHCICHIAX J0MYIIEHS
CHUHIOKR, IPHEOIALER K HEBCHOMY OTBETY,
* B nocTposHNH AMIVINeHd SUnGEE, NPHECTRNIEE K HEBSPHOMY XOOy Jy4a.

B pemennn coqepaaTel cuumnBEa B Heolxo MMEIX MATEMATHYCCKHY
MpeodpasosaHnax, 1
HIIH

# He YHTCHD COOTHOMCHAC 3R DNPEEICICHHE BCIHYMHHE]

MhMakcHMansHOE EoNHYCCTED GANNOE 30 KEETOC SAIAHNE ]

AlAHHAR CHCTEMA CUCHEH KOHTPOBHON pafoTel OPHCHTHPOBAHA HA CHCTEMY OUCHOK 3a30HH#
EI73. Yrofis yHcHEER NOCTENCHHD NPHELIKANN K AHHOMY BITY OUCHHELHHA H NOHHMLIH
COOTECTCTEHE FT0M (ICHEN OICHKE [0 TPAAHUHOHHOH, NETHRAIEHON CHOTEME, NPEINAracTes
CACAATh CACTYHIMk nepero:

B0 % 0T MAKCHMATEHOE CYMMEL — OUEHED 453

GO-H0 %% - ouesea adn;

4060 % - ouensn ol

0 — 40 % - uenkn «2n.




9 kJacce
®opMa U nepuo KOHTPOJISA — UTOTOBAs rO/I0Basi KOHTPOJIbHAS paboTa.
1.MHCcTPYKIMS 110 BHINOJHEHUIO PadoThI

KoHTposibHast paboTa cOCTOUT U3 TPEX YacTel, BKIOYAromuX B ceds 8 3amanmii. Yacts 1
coltepkuT 5 (2 3a1aHus C KpaTKUM OTBETOM U JIBYX 3aJaHHI Ha BEIOOP JBYX BEPHBIX OTBETOB U
OJIHO 33/IaHK€ Ha BBIOOP OJTHOTO BEPHOTO OTBETA), YacTh 2 — paboTa ¢ TEKCTOM (PU3NUECKOro
cozepkaHus. YacTb 3 COEPIKUT PACUETHYIO 3a/1ady.
Ha BeImosIHEHHE KOHTPOIBHOM padoTh Mo pu3uke oTBOAUTCS 1 ypok (45 MUHYT).
OTBeTsI K 3a1aHusAM 1,5 3amUCHIBAIOTCS B BHJIE TIOCTIEIOBATEIIBHOCTH (P, KOTOpast
COOTBETCTBYET HOMEPY NMPABUIHLHOTO OTBETA, OTBETAMU 3aJaHUil 2,3 SBISAETCS MOTyUEHHBIN
pe3yabTaT C YUYETOM €IMHHI] U3MEPEHUsI, OTBETOM 3aaHus 4 sBisieTcs: OyKBa,
COOTBETCTBYIOIIIasi BEPHOMY OTBETY.
[Ipu BeIUKCIIEHUAX pPa3pelIaeTCs UCTIOIB30BaTh HEMPOTPAMMUPYEMBIN KaIbKYJISATOP.
[Ipu BBINOJHEHNUHU 3aJaHUI MOYKHO MOJIb30BAaThCsl YEPHOBUKOM. 3alIUCH B YEPHOBUKE HE
YYUTHIBAIOTCS TIPU OTICHUBAHUH PAOOTHI.
bamnbl, nonydyennsie Bamu 3a BeinonHeHue 3aganusi, cymmupytores. [locrapaiitech BHITOTHUTD
KaK MOKHO OOJIbIIIe 3a/1aHUH U HAOpaTh HAUOOJIbIIIEe KOJTMYECTBO OAIIIOB.

Kenaem ycnexa!

2. UToroBasi rooBasi KOHTPOJIbHAsA padoTa no pusuke.

Bapmuanrt 1
Yacmo 1.

1. Jlns xaxaoro gpu3nueckoro MOHATUS U3 MEPBOTO CTOJIONA MOA0EPUTE COOTBETCTBYIOIIMMA
IpUMep U3 BTOPOTO CTONONA.

EJAVHUIIBI
OU3NYECKUE BEJIMYMHBI N3MEPEHUS
A) pusndeckoe ABIeHHE 1) unepuus
2) Br

B) dusnueckas BennurHa
) puzie © 3) UMITyJbC

o 4) cougomer
B) enunnna ¢usnueckoit BeTUIMHbBI ) At p

A b B

2. ABTOMOOWIJB 3a 2 C yBEITMUYMI CBOIO CKOPOCTH OT 10 m/c
10 72 xm/4. C KaKuM YCKOPEHUEM JBUTAIICS aBTOMOOHIIH?
2
m/c

3. C xakoli cuiIoi mpuTsATUBAIOTCS 1Ba KOopadist maccamu 1o 15 000 T, HaXoasSImmxcs Ha
paccrostHEH 1,5 kM apyr ot apyra? ( G=6,67-10* H-m%/xr?)
mH

4. OmnpenenuTe uMciI0 NPOTOHOB Z U uucio Heiirponos N B sape usorona yriepoaa 2C



A.Z=6, N=6 b.Z=12, N=6 B.Z=6, N=18 TI.Z=12, N=0

5. Ha pucysnke npezacrapieHsl rpaduky 3aBUCUMOCTH CMEILIEHUS X TPY30B OT BPEMEHH t
pH KOJIEOAHUAX IBYX MaTeMaTUYECKIX MasiTHUKOB. Mcmonb3ys nanHelie rpaduka,
BbIOEPUTE U3 MPEJIOKEHHOTO MEePeUHsl 1Ba BEPHBIX YTBEPKICHUS. YKaKUTE UX HOMEpa.

1) AMmuntya KosjaebaHuii IepBOro MasTHUKA B 2 pa3a 0oJIbIlIe aMIUIUTY bl KOJIEOAaHUH BTOPOTO

MasTHHKA. X
I |

2) MasTHUKY COBEPIIAIOT KOJIeOaHMs C OJJUHAKOBOM 4acTOTOM. |

3) JIMHA HUTH BTOPOTO MAasTHHKA MEHBLIE JUIMHBI HUTH IIEPBOTO
MasiITHUKA. | \ f

4) Ilepuon xonedaHuii BTOPOro MasiTHUKA B 2 pa3a OoJbIe.
5) Konebanusi MassiTHUKOB SIBIISTFOTCS 3aTyXalOUIHMHU.

Yacmo 2.
[IpounTaiiTe TEKCT U BBITOJHHUTE 3aJaHUs

Hynamu

[{ynamu — 3T0 OJJHO U3 HauOOJee MOIIHBIX IPUPOAHBIX SBJICHUN — P MOPCKUX BOJIH JUIMHON
10 200 KM, CTIOCOOHBIX TIepecedb BeCh OKeaH co ckopoctsamu 10 900 km/4. Hanbomnee yactoii
HIPUYHHOU MMOSIBJICHHS [[yHAMH CJICIyeT CUUTATh 3eMJICTPSCCHHUSL.

AMIIIMTY 1A IIyHaMH, a 3HAYUT, U €€ SJHEPTHs 3aBUCAT OT CUJIBI TOJ3EMHBIX TOJTYKOB, OT TOTO,
HACKOJIBKO OJIN3KO K MOBEPXHOCTH JIHA HAXOJIUTCS SMUIICHTP 3€MIIETPSICEHUSI, OT TITyOUHBI
OKeaHa B JaHHOM paifoHe. /[JIiHa BOJTHBI IlyHAMH OTIpeIeNsIeTcs IIOMAIbI0 U penbedoM JTHa
OKeaHa, Ha KOTOPOM IIPOU30IIIIO 3eMIIETPSICEHHE.

B okeane BOJIHBI IlyHaMU HE MPEBBIIAIOT 1O BbIcOTe 60 CM — UX J1a)Ke TPYIHO OMPEIETHUThH C
Kopabuis uiu camouiéra. Ho ux myimHa mpakTHYEeCKH BCeTia 3HAYUTENHHO OOJIbIIIE TITyOUHBI
OK€aHa, B KOTOPOM OHU PACTIPOCTPAHSIOTCA.

Bce mynamu xapakTepu3yroTcsi O0IbIINM 3allaCOM SHEPTUH, KOTOPYIO OHH HECYT, JaKe B
CPaBHEHHMH C CAMBIMU MOIIIHBIMH BOJTHAMH, 00pa3yIOIIMMHUCS MO eHCTBHEM BETpa.

Bcst s)xu3HB BOJTHBI IIyHAMU MOKET OBITh pa3fielieHa Ha YEThIpEe MOCIIeIOBATEIbHBIX dTala;

1) 3apoaeHue BOJHEI,

2)  IBHXKCHHUE 1O MPOCTOpPAM OKEaHa;

3) B3auMoJeicTBUE BOJHBI C TPUOPEKHOMN 30HOI;

4)  obOpymuBaHue rpeOHs BOJHBI Ha OEPErOBYIO 30HY.

Yto6sl pa3obpatbes B MPUPOJIE IyHAMU, PACCMOTPUM Ms4, IlaBaroIuii Ha Boje. Koraa moj
HUM TNIPOXOAUT TpeOeHb, OH YCTPEMIISIETCS BMECTE C HUM BIIEPE], OTHAKO TYT K€ COCKAIb3bIBAET
C HEro, OTCTA&T U, TOMNaasi B JIOKOMHY, TBUKETCS Ha3all, IOKA €ro HE MOAXBATHT CIETYIOLIHHA
rpedeHb. 3aTeM BCE MOBTOPSIETCA, HO HE MOJHOCTBIO: BCKUH pa3 MpeAMET HEMHOTO CMEIaeTC sl
Bepén. B pe3ynbrare M4y ONUCHIBAET B BEPTUKAIBHOM IJIOCKOCTH TPAEKTOPHIO, OJIN3KYIO K
OKpY>KHOCTHU. [103TOMy B BOJIHE YacTUIla TOBEPXHOCTU BOJbI y4ACTBYET B IBYX JABHKCHUSX:

— W



JBYDKETCS 110 OKPYKHOCTH HEKOTOPOTO pajinyca, YMEHbBIIAIOIIETOCs C TITyOuHOMH, 1
IIOCTYIIATEJIBHO B TOPU30HTAJIbHOM HAIIPABJICHUH.

HabmroneHnus nokasany, 4To CyIEeCTBY€ET 3aBUCUMOCTb CKOPOCTU PAaCIIPOCTPAHEHUS BOJIH OT
COOTHOIIIEHUS JUTMHBI BOJIHBI U TIIyOHHBI BOAOEMA.

Ecnu nimaa o6pa3oBaBIIeiicsl BOJIHBI MEHBIIIE TTTyOHMHBI BOJOEMA, TO B BOJIHOBOM JIBUKCHUU
IIPUHUMAET y4aCTHE TOJIBKO IIOBEPXHOCTHBINA CIIOM.

[Ipu ayvHE BOJHBI B IECATKU KMJIOMETPOB JIJISl BOJIH IIyHAMHU BCE MOPSI M OKEaHBI SIBIISIIOTCS
«MEIKHUMW», U B BOJTHOBOM JIBH)KEHUU MPUHUMAET y4acTUe BCS Macca BOJIbI — OT TOBEPXHOCTHU
1o nHa. TpeHue o THO CTaHOBUTCS CyIIeCTBeHHbIM. HikHue ciou (MpuI0HHbIE) CUIIBHO
3aTOPMAKMBAIOTCSI, HE YCIIeBas 32 BEpXHUMU CIOsIMU. CKOPOCTh paclpOCTPAHEHUS TAKUX BOJIH
OTpeIeNIeTCs TOJBKO riIyOuHou. Pacu€r naér hopmyiry, mo KOTOpoid MOKHO pacCUUTaTh

|
CKOPOCTh BOJIH Ha «MEJIKOM» BOI[GU = "Jgﬁ '
[{lynamu GeryT co CKOPOCTBIO, KOTOPasi YMEHbBIIIAETCA ¢ YMEHBIIEHUEM TIIyOMHBI OKeaHa. DTo
03HAYAET, YTO X JUTMHA JIOJDKHA MEHSITHCS IPH TIOJXO0/E K Oepery.
Takxe npu TOPMOKEHUH MPUIAOHHBIX CIOEB PACTET AMILTUTY/ 1A BOJIH, T.€. YBEITUYHBACTCS
MOTEHILIMaIbHAas SHEePTUs BOJIHEL. [[e/10 B TOM, UTO YMEHBIIIEHHE CKOPOCTH BOJIHBI IPUBOJIUT K
YMEHBIIIEHUIO KHHETUYECKON YHEPTUH, U YacTh €€ MpeBpaIiacTcs B MOTCHIIHAIBHYIO YHEPTHUIO.
Hpyrast 4acTh YMEHbBIICHHUS] KHHETUYECKOW YHEPTUU TPATUTCS Ha MPEOOJICHUE CUJIbI TPEHUS U
MpeBpaliaeTcs BO BHYTpeHHIO. HecMoTpst Ha Takue motepu, pa3pyluTeabHas cuila IyHaMH
OCTa€TCsi OTPOMHOM, YTO, K COXKAJICHHUIO, HAM TIPUXOAUTCS TIEPUOTUICCKN HAOII0aTh B
pa3IMYHBIX pailoHax 3eMIIH.

6. JIBM>KEeHUS 9acTUIIBI BOJBI B IIyHAMH SIBIISIOTCS
1) nonepeyHbIMU KOJICOAHUSIMU
2) CyMMOI NOCTYNATeNbHOTO U BPAIATENBHOTO IBUKEHUS
3) TpOIOTIBHBIMHU KOJEOaHUSIMH

4) TONBKO MOCTYNATEeIbHBIM JBHKCHUEM

7. IloueMy IpH MOJIXO€ IyHaMH K Oepery pacTéT aMIUIUTy/a BOJIH?

1) CKOPOCTD BOJIHBI YBCIIMYNUBACTCA, BHYTPCHHSAA SHEPTHA BOJIHBI YaCTUYHO IMMPEBPAITACTCA B
KHHCTUYICCKYIO SHCPIUTO

2) CKOPOCTh BOJIHBI YMEHBIIIAETCS, BHYTPEHHSISI HEPTHS BOJIHBI YaCTUYHO NPEBpAIIAETCs B
MOTCHIUAIBHYIO SJHEPTUIO

3) CKOPOCTH BOJIHBI YMCHBIIACTCA, KHHCTHUYCCKAsA DQHEPIrUsd BOJIHBI HACTUYHO IIPEBPAIIACTCA B
MOTCHUUAJIBHYIO QHCPIUIO

4) cKOpOCTh BOJIHBI YBEIMUNBAETCS, BHYTPEHHSSI SHEPTUS BOJIHBI YaCTUYHO MPEBpAIIAETCS B
MOTEHLUAIbHYIO SHEPTHUIO



Hoanwuii omeem K 3adanuro 8 0onxicen cooepricams He MOJIbKO Omeem
Ha 60NPOC, HO U €20 PA36EPHYMOE, 102UYECKU C6A3AHHOE 000CHO6ANHUEe

8. UTo MpOUCXOUT C JUIMHOM BOJHBI IlyHAMH MPH 1oaxo01e K 6epery? OTBET MOsSCHUTE.
Yacmy 3.

Jna 3a0anusa 9 Heodx00umo 3anucams nOAHOE peuienue, 6KIUaruiee 3anucs KpamKo2o
ycnosusa 3aoauu (/lano), 3anuce popmyn, npumenenue KOmopvlx HeodX00UMOo U 00CMAmMoOUHO
0714 peuieHus 3a0auu, a maKxce mamemamuieckue npeoopazoeanus u pacuémal,
npugooauue K YUCi080My OMEEmy

9. IBa cBuHIIOBBIX 1apa Mmaccamu M1 = 100 T 1 M2 = 200 r ABUXKYTCS HABCTpeUy APYT APYTy CO
cKopocTsIMH V1 =4 M/c U V2 = 5 M/c. Kakyro KHHETHYECKYTO SHEPTHI0 OyIeT UMETh BTOPOil map
II0CJIE UX HEYNIPYTOro coyapeHus?

Bapuanrt 2

Yacmo 1.

1. YcraHOBHTE COOTBETCTBHE MEKAY (PH3NUCCKUMU BEIIMUYNHAMU U SAMHHUIIAMA UX U3MEpe-
Hus B cucreme CU. 3anummure B Ta0nuily BhIOpaHHbBIE HU(PHI TOJI COOTBETCTBYIOIUMU

OyKkBaMu.
EJVUHULIbLI
OU3NYECKHUE BEJIMUYMHBI WU3MEPEHUS
A) MomHocTh 1) I'n
2) Br
b) Cuna 3) H
4) ¢
B) Pabota 5) M

2. ABTOMOOWIJIB 32 5 ¢ YBENIWYHII CBOIO CKOPOCTH OT 18 km/4 110 15 M/c. C KakuM yCKOpEeHnEeM
JIBUTAJICI aBTOMOOMIIL?
M/c2.

3. C xako#i cuioi mpuTsATUBAIOTCS 1Ba KOopadist maccamu 1o 12 000 T, HaXoAsSImmxcs Ha

paccrosaun 1,2 kM apyr ot apyra? ( G=6,67-10 H-m?/xr?)

MH.
4. OrmpenenuTe YUCIIO IPOTOHOB Z U uncio HeiitpoHos N B spe n3orona azota 47N
AZ=7, N=7 b.Z=14, N=7 B.Z=7, N=21 [TI.Z=14, N=0
5. Ha pucynke npeacraBieHsl rpaduku 3aBUCUMOCTH CMEILIEHUS X OT BpeMeHU t mpu kore-
0aHUSX JIBYX MAaTEMaTUYECKUX MAaSTHUKOB.

Hcnone3ys nanHele rpaduka, BoIOEpUTE U3 MPEII0KEHHOTO |
MIEPEYHsI 1Ba BEPHBIX YTBEPKIACHUA. Y KAXKUTE UX HOMEPA. \

1) Yactora konebaHWii MEpBOro MasTHUKA B 2 pasza OoJbIie 0 't

~ !
: | 13
YaCTOThI KOHCGaHI/IH BTOpOFO MasiTHHUKA. \/ \/




2) MasTHUKH COBEPIIAIOT KOJICOAHHS C OJJUHAKOBOW aMILIUTYIOH.

3) Ilepuon xoyiebaHMWii MEpBOTO MasTHUKA B 2 pa3a Ooiyiblie Tepuoaa KoJeOaHWil BTOPOTO
MasiTHHKA.

4) I[J'II/IHa HUTHU IICPBOro MadTHUKa MCHBIIC AJIMHBI HUTU BTOPOT'O MAasATHUKA.

5) IlepBblii MasITHUK COBEPILACT 3aTyXalOMINE KOJICOaHusI.

Yacmo 2.
[IpounTaiiTe TEKCT U BBINOJHUTE 3aJaHUS

AHa/u3 3ByKa

[Tpu momomu HAGOPOB AKYCTUYECKUX PE30HATOPOB MOKHO YCTAaHOBHUTH, KAKUE TOHBI BXOJAT B
COCTaB JJaHHOI'O 3ByKa U KaKOBBI UX aMIUIMTY/bl. Takoe yCTaHOBJIEHHE CIIEKTPa CJI0KHOT'O 3ByKa
Ha3bIBACTCSI €M0 FApMOHUYECKUM aHAIU30M.

Panbiie ananu3 3ByKa BBIIOJIHSJICS C IOMOIBIO PE30HATOPOB, MPEACTABIIAIOIINX COOOM MOJIbIE
HIapbl Pa3HOTO pa3Mepa, UMEIOIINX OTKPBITHIM OTPOCTOK, BCTABIISIEMBIN B yXO0, U OTBEPCTHUE C
MIPOTUBOIMOJIOKHOM CTOPOHBI. J[J1s1 aHanmM3a 3ByKa CyIIeCTBEHHO, YTO BCAKHM pa3, KOTaa B
AHAIU3UPYEMOM 3BYKE COAEPIKUTCS TOH, YACTOTA KOTOPOI'O paBHA YaCTOTE PE30HATOPA,

HOCJ’IGI{HI/Iﬁ HAa4YMHACT 'POMKO 3BYYaTb B 3TOM TOHC.

Taxue ciocoObl aHANIM3a, OJJHAKO, OYEHb HETOYHBI M KPONOTIIMBEL. B HacTosiee BpeMs OHH
BBITECHEHBI 3HAUUTEIHHO 00JI€€ COBEPILIEHHBIMU, TOUHBIMU U OBICTPHIMU
3JIEKTPOAKYCTUYECKMMHU MeToiaMu. CyTh UX CBOJMTCS K TOMY, YTO aKyCTHUYECKOe KojiebaHue
CHauaJia mpeodpasyeTcs B JJIEKTpUUECKOe KoJIeOaHue ¢ COXpaHEHHEM TOH ke (GOpMBbI, a
CJIEZIOBATENIbHO, UMEIOIEE TOT XKE CHEKTP, a 3aTeM 3TO KojeOaHHe aHAIU3UPYeTCs

SJICKTPUYCCKUMH MCTOdaMHU.

OnuH U3 CyIIECTBEHHBIX PE3yIhTATOB TAPMOHUYECKOTO aHAIN3a KacaeTcsl 3BYKOB HaIlIeH PEYH.
[To TemOpy MBI MOXEM y3HATh roJioc yenoBeka. Ho uem pasnuuarorcst 3ByKOBbIE KOJIeOaHMs,
KOT'JIa OJTMH M TOT K€ YeJIOBEK MOET Ha OJTHOM U TOM e HOTe pa3IuydHble riacHeie? [pyrumu
CJIOBaMH, Ye€M PA3IMYAIOTCS B ATHX CIIy4asx MepUOAUYECKUE KOoeOaH!s BO3/1yXa, BEI3bIBAEMbIE
TOJIOCOBBIM aIIapaToOM MPH Pa3HBIX MOJIOKEHUSAX T'y0 U SA3bIKA U U3MEHEHHSIX (POPMBI MOJTOCTH
pra u roTku? O4YeBUIHO, B CIIEKTPAX TIIACHBIX JOJKHBI OBITH KaKHE-TO OCOOCHHOCTH,
XapaKTepHBIE I KaXKJOT0 TJIACHOTO 3BYyKa, CBEPX T€X 0COOCHHOCTEH, KOTOPBIE CO3AI0T TEMOP
rojioca JaHHOTO YelloBeKa. [ apMOHWYECKHUIT aHaTN3 TTIACHBIX TOATBEPKIAET ITO
MIPEANOJIOKEHHE, @8 UMEHHO: TJIACHBIE 3BYKH XapaKTEPU3YIOTCSI HATUYMEM B X CIIEKTpax
obacTteit 00epTOHOB C OOJIBIION aMITTUTY IO, MPUUYEM ITH 00JIACTH JISKAT JJIS KaXKI0H
IJIACHOW BCErJia Ha OJTHUX M T€X YK€ 4aCTOTaX HE3aBUCHMO OT BBICOTHI IPOIETOTO TJIACHOTO
3BYyKa.

6. FapMOHI/IquKI/IM AHAJIN30M 3BYKa HA3bIBAIOT

A. YCTAHOBJICHHUEC YHUCJIa TOHOB, BXOOAIIUX B COCTaB CJIOKHOT'O 3ByKa.

b. YCTAHOBJICHUC YaCTOT U aMIUVIMTYyl TOHOB, BXOIAIIUX B COCTAB CJIOKHOTO 3BYKa

IIpaBUIBHBIN OTBET



1) Tombko A
2) Tonbko b
3) uA,ub
4) uu A, vu b

7. Kakoe (puzndeckoe siBICHUE JISKUT B OCHOBE JICKTPOAKYCTHUECKOT0 METOIa aHAIN3a 3ByKa?
1) mpeoOpazoBaHue TEKTPUUECKUX KOJICOAHHI B 3BYKOBBIC

2) pa3nokeHHe 3BYKOBBIX KOJICOAHHI B CIIEKTP

3) pe3oHaHC

4) npeobpa3oBaHUe 3BYKOBBIX KOJI€OaHUMN B JIEKTPUUECKHE

Ilonnuwtii omeéem K 3a0anuio 8 00.124cen CO@BPQI(‘(IMb He MOJibKOo omeem
Ha éonpoc, HO U e2o pa33é'puymoe, J102UYECKU C8A3AHHOE 000CHOGAHUE

8. MOXHO 11, UCIOJIB3YS CIEKTP 3BYKOBBIX KOJCOAHUN, OTIIMYUTh OJIUH TJIACHBIN 3BYK OT
npyroro? OTBeT NOSACHUTE.

Yacmo 3.

/Jna 3a0anun 9 neo6xo0umo 3anucams nojiHoe peuieHue, 6Ka0UalOuee 3anUch KpamKozo
ycnosusa 3aoauu (/lano), 3anuce popmyn, npumenenue KOmopvlx HEOOX00UMO U 0OCMAMOUHO
071 peuieHun 3a0a4u, a maKice MamemamuiecKue npeodpaz0eanus u pacuémol,
npueooauue K 4ucioeomy omeemy

9. Tenexxka c meckoM o61eit maccoit 10 kr qBUXKeTCs 0€3 TPEHHUS 110 TOPU30HTATBHON
MMOBEPXHOCTHU CO CKOPOCTHIO 2 M/c. Beren 3a Tenexxkoit JIeTUT map Maccou 2 Kr ¢
TOPU30HTANBHOM ckopocThio 8 M/c. [Tocne momaganus B mecok map 3actpeBaeT B HeM. Kakyto
CKOPOCTb MPU 3TOM MPUOOPETAET TEISHKKA?

3. Cucrema oneHuBaHHUs PadoOTHI.

Yacmy 1.
3a mpaBWIBHBINA OTBET HA KaXKJ0€ U3 3aaHuii 2-4 ctaBUTCs 1o 1 Oamry. DTu 3a1aHUs] CAUTAOTCS
BBITIOJTHEHHBIMU, BEPHO, €CJIH MPABUIHHO yKa3aHbl TpeOyemble mudpa nin ynucio. OTBeT Ha
3amanue 1,5 oneHnBaeTcs 2 6ayuiaMu, €CJIM BEPHO yKa3aHbl BCE DJIEMEHTHI OTBETa, 1 Oammom,
€CJIM JIOTyIIeHa o/1Ha omnOKa,0 OaIoB, eciiy JOMYIIEeHO 1B U 00see OMUOKH.

Ne zapanus KonnuecTBo 6amios
2,3,4 1 Gamn — mpaBUIIBHBIN OTBET
0 6ayy0B — HEMPaBUIIbHBIA OTBET
1,5 MaxkcuManbHO€E KOJINYECTBO 0aJIIoB -2

[IpaBunbHO BEIOPAHO OJTHO YTBEpIXKAEHUE - 1 Gat
[TpaBusIbHO BHIOPAHO JBa YTBEPXKACHHS - 2 Oajia
HTroro 7 6annoB

\ IIpaBWJIbHBII OTBET




Homep 1 BapuanT 2 BapuaHT
3aJaHus
1. 132 235
2. 5 2
3. 6,67 6,67
4. A A
5. 14 14
Yacms 2
Ne 3apanus KosnnuecTBo 0amios
6,7 1 Gayut — mpaBUIIBHBINA OTBET
0 6ay110B — HENPABUIILHBINA OTBET
8 Copep:xanue KpuTepus Bayibl
[Ipencrasnen npaBWIbHBIA OTBET HA BOIIPOC, U 2
MIPUBEJIEHO
J0cTaTouHoe 000CHOBaHME, HE COJepKaIIee
OLINOOK.
[IpencraBneH npaBUIbHBIA OTBET HA 1

MOCTABJIEHHBIN BOINPOC, HO €T0

000CHOBaHHE HE ABIAETCS JOCTaTO4YHBIM, UJIU B

HEM JIoTTyIIIeHa OInOKa.
nJIn

[IpencraBneHbl KOPPEKTHBIE PACCYKACHUS,
MIPUBOIALINE K IIPABUIIBHOMY OTBETY, HO OTBET

SIBHO HE CPOPMYJIUPOBAH

[IpencraBiensl o01IME pacCy A€HU, HE 0

OTHOCAIIHECA K OTBCTY Ha IMOCTaBJICHHBIN BOIIPOC.

nJjin

OrtBer Ha BOIIPOC HCBEPCH HEC3aBUCUMO OT TOTO,
4TO pacCyXKACHUSA NMPaBUJIIbHBI NI HCBCPHBI, NI

OTCYTCTBYIOT
Hmoeo | 2
Bo3MOKHBII BADHAHT OTBETA
1 BapuaHT 2 BapuaHT

JlnuHa BOJHBI YMEHBIIAETCSI.
ITpu npubnmxenuu x 6epery
rIIyOMHA OKeaHa YMEHbIIAeTCs,
Y BOJIHA 3aMEJISeTCS.
Kunernueckast SHEprusi 4aCTHIL
KHUJIKOCTH, pacupeenéHHas no
BEPTUKAJIH, COCPEIOTAYHBACTCS
BO BCEM MEHbIIIEM CTOJI0€
KHUJIKOCTH. BpICcOTa BOTHBI
BO3pacTaeT Npu NpUOIMKEHUH K
Oepery, rpeOCHb BOJTHBI
CTaHOBHTCS BBIILIE U KpyYe.

OTBET: MOXHO.

OOBbscHEeHUE: TTIaCHBIE 3BYKH
XapaKTEePU3YIOTCS HATUYUEM B
WX CIIEKTpax obnacTeit
00epTOHOB C OONBIION

aMIUIUTY 10, IPUYEM DTU
00JIaCTH JIeXKAaT I KaXKI0MH
IJIACHOM BCEr/a Ha OJHUX U TE€X
K€ 4YaCTOTax HEe3aBUCHMO OT
BBICOTBI ITPOTIETOTO IJIACHOTO
3ByKa. Ka)xplil KOHKPETHBIN
TJIACHBIN 3BYK XapaKTepU3yeTCs
YHUKaJIbHBIM, TOJIBKO MY
mpucyIieM, HA0OpoM 00epPTOHOB




" UX aMIUJIUTY . I1o manmuwnro
W OTCYTCTBHIO 3THX
00epTOHOB MOYKHO OTJIMYUTH
OJIMH TJIACHBIN 3BYK OT JPYTrOro

HToro 4 6anna

Yacmy 3
Bosmooicnoe pewenue
Bapuanm 1.
JBa cBuHIIOBBIX mapa Maccamu My = 100 r 1 Mz = 200 r ABMXKYTCSI HABCTPEUy APYT APYTY CO
CKOpocTsIMH V1 =4 M/c U V2 = 5 M/c. Kakyro KHHETHYECKYIO SHEPrHio Oy1eT UMETh BTOPOil map
MocJie UX HEYNPYroro coyaapeHus?

3anumeM (bOpMy.]'Iy JUISL HAXOXKJIEHUS KUHETUUECKOM OHCPI'UH 1Iapa IOoCJIC COyAapCHU:

5
myv-

Ex, = 7

mivy +mavay = (my +my)V,
mava —myvy = (my +ma)v,

Mava — vy
V=--—,
my + nnp

my(myvy —myvy)?

Ex —
K 2(my +ma)?

Otsert: 0,4 [Ix.
Bapuanm 2.

Tenexka ¢ meckom o6mieit maccoit 10 Kr ABMKETCs 6€3 TPEeHUs 110 TOPU30HTAIBHOM
MOBEPXHOCTHU CO CKOPOCThIO 2 M/c. Benen 3a Teneskkoi NeTUT 1map Maccoi 2 Kr ¢
TOPU30HTANIHON CKOpocThIO 8 M/c. [locie nmomaganus B mecok Iiap 3acTpeBaeT B HeM. Kakyro
CKOPOCTh MPHU ATOM IPUOOpPETAET TeIeKKa?

Hanpasum ocs OX M0 HaInpaBiIeHUIO ABMKEHUS TENEKKH. 3aKOH COXpAaHEHMs MMITYJIbCa s
TEJICKKH | [Iapa B MPOEKIUAX Ha och OX 3amuimeTcs

Ml’l _l_n:.-pg — (M —I—???)VOﬁnL;

- Mvi+mvy
Yoom = T m
10:242-8
Voom = — 075 =3 (Mm/c).

Ortsert: 3 M/cC.
Kputepun oneHuBaHus 3aJaHUii ¢ pa3BePHYTHIM 0TBETOM.



Ne 3ananus

KonnuectBo
OaJUIOB

[IpuBeneHo NOIHOE NPABUIIBHOE PELIEHNE, BKIIIOYAIOLIEE CAEAYIOLNE
JJIEMEHTHI:

1) BepHO 3amncaHo KpaTKoe yCIOBUE 3a/1a4u;

2) 3anucaHbl ypaBHEHHsSI U (POPMYJIbI, IPUMEHEHHE KOTOPHIX HEOOXOIMMO U
JOCTATOYHO JUIsl PEIICHUS 3a/1a49¥ BHIOPAHHBIM CIIOCOOOM ;

3) BBINOJIHEHBI HEOOXOAUMbIE MaTeMaTHYeCKue MpeoOpa3zoBaHus

Y pacu€Thl, NPUBOJIAIIKE K MPABUIBHOMY YHCIOBOMY OTBETY, U MPEICTABICH
otBeT. [Ipu 3TOM JOMyCKaeTcs penieHne «Io 4yacTsam» (C MPOMEeXYTOUHBIMU
BBIYMCJICHUSIMU )

3

IIpaBuabHO 3anKicaHbl HEOOXOAUMBIE (OPMYJIbI, IPOBEJEHBI BBIYUCICHUS, U
IIOJIy4€H OTBET (BEPHBbIN WJIM HEBEPHBIN), HO IOMYLIEHa OMKUOKa B 3alICH
KpaTKoro ycjaoBus wim nepesoje eaunun B CH.

NJIn

IIpencraBneHo npaBUIIbHOE PELIEHUE TOIBKO B 00IIEM BUE, 0€3 KaKHX-
100 YUCIIOBBIX PACYETOB.

NJIn

3anucanbl ypaBHEHUS U (HOPMYJIIbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO U
JOCTaTOYHO Ul PELIeHUs 3aJjauil BBIOpAaHHBIM CIIOCOOOM, HO B
MaTeMaTHYECKUX NPeoOpa30BaHUSAX UM BBIYMCICHUSX JIOMYIIEHA OIKUOKa

3anucaHbl ¥ MCIOIB30BaHbI HE BCE HCXOOHBIC (bOpMy.]'ILI, HCO6XOI[I/IMBIG
AJIg PpCIICHUA 3aaa4u.
NJIn

3anucaHbl BCe HCXOAHBIE POPMYIIBI, HO B OJTHOM M3 HUX JIONMYIIEHA ONIMOKa

Bce cnyuan penienusi, KOTOpble HE COOTBETCTBYIOT
BbIIIIEYKa3aHHBIM KPUTEPHUSIM BbICTABICHUS OLIEHOK B 1, 2, 3 Gana

Maxcumanvuviu 6ain

MakcumanbHbli 0a 3a paborty-14.
[TepeBo 6a11oB K MATHOAIUIBHOM OTMETKE:

12-14 «5»
9-11 «y»
6-8 «3»

Meuriie 6 «2»




		2025-08-31T18:49:54+0400
	‎00d416fe3264780664
	Соломонова Т.В.




