Hpuioxenue Ne 18
K OCHOBHOM 00pa30BaTeIbHON

porpaMMe OCHOBHOTO OOIIIEro
obpazoBanust MBOY COIII Ne 50

PABOYASA ITPOIT'PAMMA
10 Y4eOHOMY IIpeaAMeTy
«Dusuka»

(0a30BbBIN YPOBEHD)

7-9 Kaacc



MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHOii paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBEe. B mporpamme mo (usuke y4HTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
NpeloCcTaBsieT HaumboJiee SICHble O00pas3lbl TMPUMEHEHHUS HAay4HOrO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (pU3UUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wsyueHus GU3UKA HA YPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHUS
Olpe/ieNieHbl B KOHIICTIIIMM TIPeNoJaBaHus ydeOHoro mpenmera «Pu3nka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccwiickoit denmepamuu, peanu3yrOMUX
OCHOBHBIE 00111€00pa30BaTENbHBIEC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

pUOOpPETEHUE HHTEpeca M CTPEMJICHUS OOydYarolUXCsi K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JISITEIIbHOCTH, CBS3aHHOMN C (DM3UKOM, MOJTOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

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

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



O011ee yuCIoO YacoB, peKOMEHAOBAHHBIX JIJIs1 M3y4eHUs (U3UKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeJIaeT BHIOOP MPH MPOBEICHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeaMUMHBL. M3Mmepenue Qu3nyeckux BeluyuH. Duznyueckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnwie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MmycKa.
IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

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

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpuctamnuyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepruu. 3aKOH WHEpUHUH. B3amMonencTBue Tenm Kak MNpUYrHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMU, XKUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
Bo3nymrHONW o0o0moukn 3emin. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

A A T o

N

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWctBus (mganee —
KIIJI) mpocThix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JIBa poaa aJIEKTpUYECKUX 3apsanoB. B3aumopeiicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M mapajuleNIbHOE  COEIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAUYEHUE IS KU3HHU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUTATENb IOCTOSIHHOIO TOKa. VCIONIb30BaHHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YE€pe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUsl CKATOW NMPYKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHKEHUH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnpocTpanenue npoAoiabHbIX U MOTEPEYHbIX BOJIH (Ha MOJIEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHWi MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenus Connua u Jlynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS M ONTUYECKOM CHIIbI COOMparoen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHnTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrioleHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PagnoaktuBHocTh. AJbda, 6eTa- U ramma-usnydeHus. CTpoeHne aToMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HW3oromsl. PaanoaxtrBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHMs 3apslOBOIO U MacCOBOIO YHCEl.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 0000IICHWS  TPEIMETHOTO  COJEPKAaHWsI W OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SIBJICHMA TIPUPOABI M TEXHWKH, OBJAJCHUE YMEHUSMH OOBIACHITH (pu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOMYyUYECHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM MJaHHOTO MOMYJS BKIIOYAET AKCICPUMEHTAIBHOE
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILHIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEWUIIEH COCTABIISIOLIEH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOro TOBEJIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM IPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX ¢ (PH3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM JJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX IpobjieM W MyTed HX

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIGHUE YPOBHA CBOEM KOMIIETEHTHOCTU 4Yepe3 MPaKTHYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIKE IO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN );



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHHH (U3NUYCCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a/1aun (CpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKU HKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMUS;

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WA JIaHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYXK1aeMOW TeMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)XAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOU JIESATEIIbHOCTH, OPTaHNU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO M KOOPJAWHUPYS CBOU JEHCTBHS C JIPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYalluu M NIPEMJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHIMA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
Npuposie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYECKass paboTa, MOITHOCTh, IJIEYO CHIIHI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBecHs phidara (0J10ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBIH pe3yibTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHMS TEII, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX Ta0nuil U TpaduKoOB, AeNaTh BBIBOJBI IO pe3ysibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeJ0, KOI()PHUIMEHT Mone3HOro AeucTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMNHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHUS B OKPYIKaIOIIEH CpeIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS TPOTHBOPEYUBONW WM MOXET OBIThH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUHM, aJCKBATHO OLCHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsi/l, FJIEKTPUYECKOE M0JIe, MPOBOJHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHWE, KpHUCTA/UIM3alusa (OTBEepJeBaHUE), KHUIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJIS Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHHWE U KaNWULIPHBIE SBJICHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoJrOCOB, POJIb MArHUTHOTO TOJISI JJis KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYNHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAsS BIIAXHOCTb BO31yXa, AJIEKTPUYECKUHN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUil CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAYEHUS] U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (DUBMUECKHUX SIBICHUM,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMCBHIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/IOB, MCIOIb3Yysl OMHCAHHE HCCIECIOBAHMS, BbBIIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
DNEKTPUYECKUX 3apsA0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpOBEpsiEeMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIEAys NPEaJIOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCWCTBUS W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycaoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX ETeH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHUSI 3J0POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MUITM MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIB30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJja4aMU, CJIEIUThH 34 BBIMTOJHEHUEM ILJIaHA EUCTBUN U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEHU, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iioKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyUYCHUA Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
dbu3ndeckue BENUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPTHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO U MACCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud (omupamIuecs Ha cucteMy u3z 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUA (Pu3ndecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAaHUSA, JeJlaTh  BbIBOJABI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEeHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSIeMON BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HayalbHON CKOPOCTH, MEepruoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJIEHUW U  HEOOXOAUMbIE  (PU3HYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B MJIOCKOM 3€pKajie U COOUpArOLEeH JTMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUl HAyYHO-MIONYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPU  OTOM TPaMOTHO  MCIIOJIB30BATh  HU3YyYECHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsn4yecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA = HAYIa O TpHpOAe https:/m.edsoo.ru/7£416194
bub K
1.2 du3nYecKre BeITUYHUHbI 2 1 nommorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
' i A https://m.eds00.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
Crpocnue pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII ) | bubnnoreka [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemecTRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CAMIHCCIOT ABIDICHIC 3 https:/m.edsoo.ru/7f416194
32 WNuepuus, macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Cuuna. Baget o 14 2 https://m.eds00.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, "KUAKOCTEH U ra30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta  MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3ME! > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 M 4 1
CXaHuHecKad SHEPrid https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terumosste mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
ONEKTPOMATHHTHA MHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14.5



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aK0oHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMIHCCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M ) 8 1 3
CXAHMHECKHC BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubmuorexa [JOK
32 CTpocHHe aTOMHOTO /P 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPONY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE bubmorexa HOK
P p https://m.edsoo.ru/ff09fe0a
BellecTBa
8 JIBM>KEHUE YacCTHULl BELIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoanue «OnbITHI 11O
9 HAOJII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHn4uecKOe OBIKEHIE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nmoreka [JOK
13 Ckopocthb. EAVHUIEI CKOPOCTH
p A H P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubmorexa [TOK
yr P https://m.edsoo.ru/ff0a0ac4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3a1fMoz[el7ICTBHe TeJ‘IpKaK OpuYrHa bubmorexa LIOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 [ImoTHOCTB BeniecTBa. Pacuer maccol bubnmuorexa [JOK
1 00beEMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapakTepuCcTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBHUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsHKecTu
” Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [HOK
Du3nyYeCKUe XapaKTePUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Hsmeperme cuit. Jlmamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
26 IO OJTHOU nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOzelicTByIOIIAs CHIT
7 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
)3 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmnorexa [JOK



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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHu4yeckoe JBHKEeHHUEe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

1 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYECHHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBJIEHH Ta3a OT 00bEMa, bubmmorera [TOK

https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua maBiaeHHS TBEPABIMU
35 TGJ‘II;MI/I, mjﬂKOCTﬂMI/I u f“)aSaMI/I. 3akoH bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocyabl bubnuotexa [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

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

39 I'napasiieckuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
YKUJKOCTHBIN Hacoc
Atmocdepa 3emmu. [Tpuannbt
TBOBAaHUS B HOM
41 Z}Glzl;(fqlc; seMﬂH.c;S;syp?;H;ocm bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJl ypOBHEM MOPS
bu6mmoreka [IOK
42 Bec Boznyxa. AtMocdepHoe 1aBieHue hitps-//m.cdsoo.rw/fl0a2bsa
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YPOBHEM bubnmnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JaBJICHHUE Ha Pa3JIUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewmrenne 3amau o reme
"ATmocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MIOTPY>KEHHOE B HUX TEIIO. Bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



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

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

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

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOAKU U
omnpezeneHue e€ rpy30noabEMHOCTH"

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

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBecue cun Ha peiyare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBieHue TBEPABIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

61

62

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

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

64

65

66

3aKOH COXpaHEHMS] MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHNS KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUM TeJIa MO0 HAKIIOHHOU
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

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

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



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

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie TeIa 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe paclIMpeHUe U C)KATUE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCcTHIL
9 Buytpennss sneprusi. Crioco06st | bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

11

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MAaTepUAJIOB B LIEJSIX

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHNE

18 KPHUCTAIINYECKUX 1;en YenpHas bubmmorera [TOK

p ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA MJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temnora bu6nmoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIAYKHOCTH BO3/yXa

[TpuHIMIIBI pabOTHI TEMIOBBIX
nsurareneid. [lapoBas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro aBuraress.
TeroBble 1BUraTeNy U 3aiuTa
OKpYXarouen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPIHYH B TCIJIOBBIX ITpOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TerioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8312

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.

1 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJIEN
Hocurenu snekrpruyeckux 3apsios.

33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAaHEHUs IJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0

36 cyuiectBoBanusl. lcrouHuku bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa [TOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicrsue

38 ANEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U AUDIEKTPUKHT"

39 DNEeKTpUYECKU TOK B MEeTaJLJIax, bubnmnorexa [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTH
Cuna Toxka. JlaboparopHas pabota

41 "N3mepeHue U peryiupoBaHue CUIbI 0.5 Buommorexa LIOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
IIPOBOJIHMKA OT €ro JJIMHBI, ILIOaan https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTb CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yyacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lenu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UAYILIETO Yepe3 PEZUCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONMPOTHUBIIEHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU ) bubnnoreka [JOK
[IOCIEA0BATEIBHOM COCIMHEHNHN IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU | bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3a1a4 Ha npuMEHEHUE

50 3axoHa OMa U1t pa3IudyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmaorexa ITOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubmmorexa LHOK
P P Y https://m.eds0o.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTostHHBIE MATHUTBI, HX
B3aUMOJIENCTBUE
55 VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
I10JIE€H IMOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha bubmmorexa LIOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsoKeHHBIE TeJI:a U UX ’ bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. [10CTOSTHHBII
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMoAcUCTBUSA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpoABUraTeib MOCTOSIHHOTO
Toka. Mcnonb3oBanue
3NeKTpoBUTaTeNieil B TEXHHYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onexrporeneparop. Crocoob!
MOJTYYCHUS DIICKTPUICCKON SHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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



https://m.edsoo.ru/ff0acdc6
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MATrHUTHBIE SIBJICHUS"

KounTponbhas pabota no teme

66 "DIEeKTPUUECKUE U MAaTHUTHBIE 1 Bubmaorexa ITOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
0o teme "Margurthaele sBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂuﬂ :)l;l[()l:ll;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

| MexaHn4uecKoe IBUKECHHE. |
MarepuranbpHas TOUYKa

) Cucrema orcuera. OTHOCUTEIHLHOCTh | bubnunoreka LIOK
MEXaHUYECKOI'O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE IpsIMOIUMHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocThb MpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu | | bubnmnorexa [JOK
PaBHOYCKOPEHHOM ABIKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmmoreka [JOK
15 Cuna ynpyrocru. 3axow I'yxa https://m.edsofru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
YKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cuna Tpens https://m.edsogm/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
Kod(duUIreHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna buomroreia LIOK
" https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0ae72a
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HaacHus

Ypok-koupepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmmorexa LOK
" p https://m.edsoo.ru/ff0af5{8
TATOTECHUS
25 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKH.
AOCONIOTHO TBEPOE TEIIO.
26 PaBsHOBecue TBEPIOTO TENA C bubmorexa [IOK
. . P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpalllCHUs.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBecue MaTepuaibHOW TOUKH.
AOCOIMIOTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpIOTO TEMA C
3aKpEIIEHHOW OChIO BpalllCHHUS.
MowmenT cuinsl. LlenTp TsokecTn
)3 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHndecKkoe JBHKEHNE bubmorexa LHOK
. " ‘ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHHYeCcKOe IBHKEHUE bubmorexa HOK
. " ' https://m.edsoo.ru/ff0b06ec
BzanmoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6muotexa [JOK
34 Mexanunyeckas padoTa U MOIITHOCTb hitps://m.c dsoclfru H0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MMOBEPXHOCTH)
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
18 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo0.ru/ff0b20f0
43 MareMaTnyecKkuil U py>KUHHBIA

MasaATHHUKHU



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
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https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKa

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTNIEPEYHBIE BOJIHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOHBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bu6nunorexa LIOK



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

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b2510

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-konpepennus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubnuoreka [{OK
59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUITEHOTO TenedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CxopocTts cBeta. BonHoBbIE cBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
bubnunorexa LIOK
63 Pemrenne 3a1au Ha npuMeHeHne
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmnorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnosnp30BaHnE OJTHOTO BHYTPEHHETO httos://med JOb3cS
ps://m.edsoo.ru. c5c
OTPaXXEHUS B ONITUYECKUX CBETOBOAAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3yx-crekno""
Ypok-koHpepenuus "Hcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JIunzel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2¢c
bubnuoreka [{OK
69 [TocTpoenue n3o0paxeHUH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
N bubnnorexa [JOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM ‘ 1
CHTEI cobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudyeckue bubmuoreka [JOK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ff0cOa7e
bubmuoreka [IOK
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepenuus "JlehexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
74 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c0a7e
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Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

75 BOCIPUSATHIO I[BETA MPEIMETOB IIPU UX bubmmorexa [IOK
P t pedt P https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETA: AUCIIEPCHUSI,
uHTepdepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atromoM. KBaHTbl. JIuneituarosie bubmmorexa [IOK
) ’ https://m.edsoo.ru/ff0c144¢
CHEKTPBI
20 VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [IOK
& a1 https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
MOJICNTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpALICHUS. bubnmnoreka HOK
H3otomns https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nmonypacnana
Vpok-koH(pepenmus "PagnoakTHBHEIE
P Gep but6mmoreka [IOK
86 W3JIy4eHHS B IPUPOJIE, METULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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SAnepHble peakuu. 3aKOHbBI

87 COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agaud no reme "AnepHeie
peakuuu"

90 Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK
Ucrounuku sHeprun CosiHIla U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus " nepras

01 sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

0 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic siBieHns"

KonTponbHas pabota mo Teme

93 "IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsic siBieHns"
IToBTOpenue, o6o0mIEeHNE.

94 JlaGopaTopHble pabOThI 110 Kypcy bubmmorexa [IOK
" o " https://m.edsoo.ru/ff0c245a

BzaumoperictBue Ten
[ToBTOpenue, 06o6meHue. Pemenune
95 pvaeTFI)-ILIX 1/; KaueCTBEHHBIX 3a]a4 110 brbmorexa OK
" " https://m.edso0.ru/ff0c2572
Teme ""TemnnoBbie Mpolecchl
96 [ToBTOpenue, o600menue. Pemenue bubnuotexa [JOK



https://m.edsoo.ru/ff0c1c58
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUeOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) (PUINUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥ 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

O00BSACHATh (PUBUYECKUE SIBICHHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMyYeckWx ImaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alMChIBaTh KPATKOE yCIOBUE, IOJICTABIIATH
buznyeckue BeIWYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
¢u3nUecKuX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIH pe3yibTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUS], CIENYs NPEIIOKEHHOMY IIJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEpPEHH coOuparth
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OIHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOI'O ITOBEACHHUS B Opr>KElI-OH.I€I71 cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBICTISITE  MHPOPMAIUIO, KOTOpPasi SBJIICTCS NPOTUBOPECUYMBON HITU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, TPH ITOM
IPaMOTHO UCHOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHfI, aICKBATHO OIICHHMBAThH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIbI | — 2 M3y4EeHHBIX CBOWCTBA

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JMaHHBIX JUIS pelleHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEAOBAHMS, BBIACIATD
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICA0OBaHNA, ACIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEpSEMbIC

OpPEANoNOXKEeHUsl, coOupaTh  yCTAaHOBKY M3  HPEIJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCIEJOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yiabTaThl NOJYYEHHOM 3aBUCUMOCTH B BUE TaOiMIl U TpaduKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tmpu pabore cC

1a0opaTOpHBIM 000y I0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIECTIEN

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPaKTUYECKOTr0 MCTOIb30BAaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIISATh MMOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUU M IIYTEM CpaBHEHUSA
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATH HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEAOCTOBEPHOM

1.18

UCIOJIb30BAaTh IPH  BBIMOJIHEHMH Y4E€OHBIX 3a/JaHuUil  Hay4dHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATECILCKOM JEATEIbHOCTH, IPH STOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jla4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINUX JAHHOE (PU3NUYECKOE SBJICHUE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOHCTBA TeN MW (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYWH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBSICHATH (PU3HYECKHE ITPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘IGCKI/IX 3dKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3aJayu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME  WIIH
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIieHusi, MPOBOJIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIATH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MprUOopa)

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX WU3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHpPOBATH pE3yJIbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEeAys IPEIIOKEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHUSA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHusi O€30macHOCTH TpU  OoOpalieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpys TOWUCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

WCIIONIb30BAaTh MPH  BBHIMOTHEHWH YYEOHBIX 3a/laHUil  HAy4dHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuasibl, pecypcbl cetu  VHTEpHeT; BiaAeTh OpPUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO NPEACTABISTH PE3yJIbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JEATENbHOCTh TIPYNIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[CHI/IC,
13 MMOCTAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
1 9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

##HPar##l3mepenne pacCTOSTHUN.

#i#Par#t#l3MepeHne 00bEMa JKUIKOCTH M TBEPIOTO
1.5 Tena.

H##Par##H#Onpeenenre pa3MepoB MajbIX TeJ.

#HiHParf##l3Mepenue  TeMmrepatypbl NpuU  TOMOIIU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

#H#HPar###CTpoeHNEe BEIIECTBA: aTOMbI M MOJIEKYJIBI, UX
2.1 pa3Mepsl. OMEBITHI, JOKa3bIBAOIIIE JTIACKPETHOE

CTPOCHUC BCUICCTBA

2 #HH#Par###|Bokenne  dvacTun  BemectBa.  CBsA3b
2.2 CKOpPOCTH  JIBUJKEHHS  4YacTUIl C  TeMIepaTypomu.

BbpoyHoBckoe nBmxenue, auddysus

53 B3anmoneicTBre 4acTUI] BELECTBA: IIPUTSHKEHUE U
OTTAJIKUBaHUE




HH##Par#H#H ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
##H#Parf##0OLeHKka [uameTpa aToMa METOJIOM psJoB (C
HCIonb30BaHueM (pororpadmii).

2.6 HHHPar###ONBITEL MO0 HAONMIONCHWIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HHHPar#H###0ONBITEL 0 OOHAPYKEHHIO JIEHCTBHS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanngeckoe JIBUKCHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JBM)KEHHE
#HH#HPar##CKOpOCTbD. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
33 TEN Kak MPUYMHA U3MEHEHUs CKOPOCTH JBUIKEHHUS TeEl.
Macca kak Mepa UHEPTHOCTH Teja
34 #i#HParf##] InotHocts BemectBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna KaKk XapakTepUCTHKA B3AUMOAECHCTBUS TE
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIBIO AUHAMOMETPA
37 #H#Par##tsIsnenune TiaroteHus W cuia Tsokectu. Cuia
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
13 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
19 HH#Par##H##Co)KeHre CWJI, HAIpaBJICHHBIX [0 OJHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUICCKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa COPUKACAIOIIMXCS TOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TBEpAoro tena. CrocoObl yMEHBIIEHUS U

1 YBEJIMUCHUS JTABIICHUS
42 JlaBienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIEePaTyphl
43 [lepenavya naBneHus: TBEPABIMHU TEJIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTnIecKue MaTuHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['unpaBiuyeckue MEeXaHU3MBbI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBAHMS BO3AYIIHONW 000704ku 3emin. OTMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3mepenne armocdepnoro naenenus. [Ipubopsr mis
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH
Apxumena
4.8 [ImaBanue Ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeIO0 B JKUJIKOCTH, OT Macchl Tena. OIbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOJAKA W ONpEHeNIeHHEe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIUSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

4.11

TexHUYECKHE YCTPONCTBA: COOOIIAIOUINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcoOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' II0CKOCTh. [IpaBrito paBHOBECHS pbIUara
54 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JNENUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXPaHECHMs MEXaHUYECKON YHEPIUH
5.9 [TpakTrueckue pabOTHI:




#H##Par###Onpenenenre pabOThl CHUIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHUU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccinenoBanue ycinoBuil paBHOBECHUS
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEpIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
4eJI0BeKa
TexHuuecKkne YCTPOMCTBA: pblUar, TMOJABUXHBIA U
5.11 HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31€MEHThI COAEPKAHUSA
pasjiena 3JIeMEHTA
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUM CTpOEHUs BelecTsa. Macca U pasMepsl
' MosieKyld.  OmbIThl,  HOJATBEP)KIAIOUIME  OCHOBHbBIE
IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TN
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOPUH
6.4 CmaunBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIMpeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIEepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO IBMKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl U3BMEHEHHsI BHYTPEHHEH
' SHEPIUuu: Terionepeaya U CoBepiieHue padoThl
6.8 Bugel Terionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbpHas — TEIIIOEMKOCTDH

6.9
BELIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TeniaoTa niaBJICHUS
[TapooOpazoBanue u  KoHJeHcalus.  Mcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYpPhl KUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIJIOBOrO ABUraTess. TeroBble ABUTAaTeNd U 3alluTa
OKPY>KaIoIlEl Cpe/ibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
HHHPar###ONBITEI IO  OOHApY)KEHUIO JEMCTBUSA CHUII
MOJICKYJISIPHOTO TIPUTSKEHUS.
HH#HHPar###0NbITBl  TIO0  BBIpAlIMBAaHUIO  KPHCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPartH##OnBITBL  TI0O  HAONIONCHUI0  TEIUIOBOTO
617 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUs BO3yXa B OautoHE
HITpUIIA.

HHH#Parf##ONBITB, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JaBIICHUs] BO3JyXa OT ero o0bEMa M HarpeBaHUs WIIH
OXJIQKICHHUSI.

#H##Par### IpoBepka TMIOTE3bl JTMHEWHONW 3aBUCHUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenune M3MEHEHUS BHYTPEHHEHN
SHEPrUU Tela B pe3ylbTaTe TeIulonepenayd u padoThl
BHEILIHUX CHII.

#H##HPar##llccienoBanue SBJICHUS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueld BOABI.
#HH#Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par##H#Onpenenenue yIeJIbHOU TEIIOEMKOCTH
BEIIECTBA.

H#i##Par#H##lccnenoBanue npoiecca UCapeHusl.
###Par###OnpeneneHne  OTHOCUTEIBHONW — BJIAXKHOCTH
BO3/yXa.

H#HHHPar###Onpenenenye yieabHON TEIUIOThI IUIaBICHUS
h11:91 7

®usnueckue SBIECHUA B NPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznydenre CoJiHIla, 3aMmep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJ]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posia aNeKTpUUECKUX 3apsiioB
B3aunmopeiictBue 3apsokeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBMCHMOCTD CHJIBI B3aUMOJEUCTBUS 3apsUKEHHBIX TEN OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]TY TEIAMHU)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apaa. Ctpoenue aroma. IlpoBoaHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
- Onexktpuyeckas uenb. Cuwia Toka. DJEKTPUUYECKOE
' HaIpsDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W TNapayIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossaHble MarHuThHl. B3auMopelcTBHME TOCTOSTHHBIX
7.14
MarHuTOB
715 MarauTtHoe mone. MaruuTHoe Tmoje 3eMiid U €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 JJEKTPUUYECKON  DHEprumu. DNEeKTPOCTAaHIIMK  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPY CONPUKOCHOBCHHH.

HccnenoBanne IeHCTBHS AJIEKTPHUECKOTO OIS  HA

MIPOBOHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSTHHOTO TOKa.

W3mepeHue u peryIupoBaHue CHITbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, UYIIETO Yepes

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA M HANPSHKEHHUSI

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTH

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpPU MapajuieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH  JJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJIA IIOCTOSTHHBIX MAarHUTOB IIPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUA SHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TOJIA JUISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE  IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUraTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KUJIACC
Kon
Konx anemenra [IpoBepsiembie 2IEMEHTHI COAEPIKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWXKEHHE. MarepuaibHas TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JBHKCHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IIpU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 #H#HPar###CBobogHOe magenue. OnbITol [ anumnes
Hi##Par#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTrona
8.11 H#H#HAPar###] [puHuMn cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 #H#H#Par###Cuna TpeHHMs: cuUlla TPEHUS CKOJIbXEHUS,
' cuJia TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
8 14 ##Parf##Ciia  TSOKECTM W 3aKOH ~ BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
o1 JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
1 KocMU4ecKasi CKopocTb. HeBecoMoCTh U neperpys3ku
. PaBHOBecue maTrepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
.16 TEJO
###Par###PaBHoBecue TBEPAOrO Tena C 3aKperIEHHON
517 oCb10 BpanieHusi. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmnynsc Tena. U3menenue umiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIIHOCTb
PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
522 SHEPTUU U PaboThI
5 [loTeHuumanpHass SHeprust Tena, TMOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanbHast HEPTUs CHKATON MPYKUHBI
###Par##H#Kunernueckas  sHeprua.  Teopema 0
525 KUHETHUYECKON SHEPrUn
8.26 #H##Par###3aKkoH COXpaHEHHSI MEXaHUYECKON SHEPTUU




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAd HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHSIT TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOpPU30HTAIBHONH MoBepXHOCTU. OmnpeneneHue pabdoOThI
CUIIBI  yOPYrOCTH  IIpU  MOABEME  Ipy3a  C
WCIIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

>l KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
02 MareMarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
93 3aryxatomue kosiebaHus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pes3onanc
Mexanunueckue BoJiHbl. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

[IpakTHyeckue paboOTHI:

OnpeneneHue 4YacToThl M HepuoAa  KoseOaHU
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4YacToThl M HepuoAa  KoseOaHU
IPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHMiA
MOJIBEIIEHHOIr0 K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHMiA
IPYKMHHOTO MasTHUKAa OT Macchl rpysa. IlpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHui rpysa,
MIOJIBEIIEHHOIO0 K HUTH, OT MAaccChl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus CBOOOIHOTO MaieHHUs
@u3nyecKue SABICHUS B IMPHUPOJE: BOCIHPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSACEHUE, CEMCMHUYECKHUE BOJIHBI,

IyHaMH, 5XO

9.9

TexHuyeckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JEUCTBUE BUIMMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBbBIE ABJIEHHA

11.1

queBaﬂ MOJCJIb CBETA. Hcrounuku cBeTa

11.2

[IpsimonuHeitHOE pacpocTpaHeHne CBeTa

11.3

Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs

CcBeTa
114 [Ipenomnenne cBera. 3aKkoH TMPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xox myyel B JIMH3€E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TEJIeCKOIa
117 I'maz kak onTuueckas cucremMa. bnm3opykocTs u
' JaTbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBera
[IpakTuyeckue paboOTHI:
#i#Par#H##ccnenoBanue 3aBUCHUMOCTH yria
OTpa)KeHMsI CBETOBOTO JIyya OT yIJjia MajJeHusl.
H#HParfH#H#l13yuenne  xapakTepUCTHK  HM300paskeHus
IpeaMeTa B INIOCKOM 3epKalle.
#i#HPar#H#ccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 TPaHUIIE «BO3TYX — CTEKIION.
' #i#HPar## lonyuene  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#HH#HPar###Onpenenenne  (QOKYCHOTO PpacCTOSHUS |
OIITUYECKOM CHIIBI COOMPAFOTIEH JTMH3BI.
HHHPar###ONBITEI IO Pa3lOKEHUIO OEJIoro CBETa B
CIIEKTP.
HH#HPar#H##0ONbITHl IO BOCIPUSATHIO I[BETa IMPEIAMETOB
IpU UX HAOJIOICHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBICHUs B mpupoze: 3arMenuss ColHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
11 Omnseitel Pezepdopna u manerapHas Mojzenb aToMa.
' Mogens aroma bopa
129 Hcnyckanue u morjoueHue cBera aToMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
14 Crpoenne aromHoro sapa. HykinonHas Monenb
' aTOMHOrO sipa. M3oTonsl
15 PannoaktuBHble mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX siaep. CBs3b Macchl U SHEPTUU
123 Peakuuu cunresa u genenus saep. VICTOUHUKU 3HEpPTUU
. CosHma u 3BE31
129 Snepnas osHepretuka. JleMcTBHE  pagMOAKTUBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMU YaCTHIIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCUICKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUH NPUPOJBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUYECKUX SBIICHUN
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBa Tel, (U3MYECKHUE SBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOJIOIeHHsT MPaBMJI OE30MACHOTO TpyAa: HaOMrofeHUE (HU3HMIESCKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  3KCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! PU3UUECKUX MPOLIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MNPEACTABICHHUS HHPOpPMALUU
(GU3NUEeCKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-NOMYJISIPHYIO JIUTEPATypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BrnaaeHue 0a30BBIMM  HaBBIKAMU  I[IpeoOpa3oBaHUs
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JBUKCHUC. MaTepI/IaﬂbHaﬂ TOYKa. Cucrema OTCuéTa.

OTHOCHUTEIBLHOCTh JABUMOKCHUSA

PaBHOMepHOE 1 HepaBHOMepHOe JBUKeHUe. Cpennsas ckopoctb. Dopmyna s

1.2 BBIUKCJICHHSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKIHUHU CKOPOCTH, TPOEKINH
NMepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl 1T TPOCKIUUA TEPEMEIEHUs, MPOEKIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKEHUU:
2
1.4 s. (D=0, - t+a,- % .
U.\'('f) =gy +a, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BpeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIeHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaONIME CBOOOAHOE MaJe€HUE Tela Mo
1.5 BEPTHKAIH (JIBW)KEHHE Tela BHU3 WM BBEPX OTHOCUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




1.6

MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOpareHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHOC YCKOpPECHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

yckopeHus. @opmyiia 1l BBIYUCICHUS] YCKOPEHUS:

dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

V= —
T

1.7

1.8
1.9

1.10

Macca. ITnotHoCTh BemecTBa. @opmyia JIJisi BBIYUCICHUS INIOTHOCTHU:

_m
v

Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne CHuil

SIBnenne naepuuu. Ilepssiii 3akoH HeroTOHA

Bropoii 3akon HeroTona:

F=m-a

CoHanpaBiieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

TpeHI/Ie IMMOKOs U TPCHUC CKOJIbKCHUS. CDopMyna IJI BBIYUCIICHUA MOAYJIS1 CHUJIBL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre cBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emn: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMUYecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUHHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHNYEeCKOM sHeprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHHUKHU.
Poruar. Mowmenrt cunbi: M - FL
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
pP= G
191 JlaBnenue raza. ATMOcepHOe TaBICHHE.
' I'mapocratnyeckoe J1aBleHUE BHYTPH HKUJIKOCTH.
®opmyrna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpEeHHs] Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOTHI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

WccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIBLHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKHHBL,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

13 cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

23 CMauuBaHue U KalWUISPHBIE SIBICHUS

24 TemioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Y Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 UCapeHus W KoHAeHcanuu. KurneHwe KHUIKOCTH. YJenpHas TeIuioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/1 reruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
MJaBJIeHUs Jbpja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

34

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nekTpudeckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.
I=q/t, U=A4/4

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTE A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
319 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH
313 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3auMopieilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenune snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 3J1eKTpOMarHUTHHIX BOJIH
3.20 JlyueBas monens cBera. [IpsmonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
HiHPar###l13MepeHe ONTHYECKOM CHJIBI coOMparonied JHMH3bI; (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300paxKeHusi, KOTJa MpEeAMET PAacCIoIOKeH B JBOMHOM (OKyce), MoKazarems
3.26 MIPEJIOMIIEHUS CTEKJIA.
##HPar###lccnenoBanue CBOMCTBA M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yria MPEJOMJICHHS CBETOBOrO Jyda OT yIJia MajeHus Ha
TPaHHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesuuto anbda-dactuil. [nanerapuas Mozaennb atoma

4.3 CoctaB aroMHOro sifjpa. M3orornsl

4.4 [lepuon monypacnana aTOMHBIX SIIEP

4.5 SlnepHble peakiiuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEI
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJAUOAKTUBHOE U3JIyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYaJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA



MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS
OCHOBHOW 06pa3oBaTenbHON NPOrpaMMbl OCHOBHOIO OGLLErO
ob6pasoBaHus (7 knacc)

Kopg
NnpoBepsiemMoro
pesynbTarta

MpoBepsieMble NpeAMeTHble pesynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTenbHON
nporpaMMbl OCHOBHOTO 06Lero obpasoBaHus

11

Mcnonb30oBaTb U3y4YeHHbIE NOHATUA

1.2

pasnnyaTtb ABliEHNUA NO ONMUCaHUKD KNX XapaKTepHbIX CBOMCTB M Ha OCHOBe
onbITOB, AEMOHCTPUPYLOLWKNX AaHHOEe cbmsmquKoe ABneHne

1.3

pacnosHaBaTb NPOSIBIEHME U3YYEHHbIX (U3NYECKMX SIBMIEHWIA B OKPYXaloLlem
MuUpe, B TOM uucrne dusmyeckne sIBMeHWs B npupoae, npu 3TOM MNepeBoaUTb
npakTU4Yeckyro 3agadvy B y4ebHyl, BblAENsATb CYLECTBEHHbIE CBOWCTBA
(npu3Hakn) hranyecknx siBNEHUN

1.4

ONMUCbIBaTb WU3y4YeHHble CBOWCTBa Ten W uU3nYeckne sBNeHus, UCMNOMb3ys
dmsmyeckne BEMWYMHbLI, MPU ONUCAHWM NPAaBUNBHO TPaKToBaTb (OU3NYECKUN
CMbICIT UCMOMb3yeMbIX BENWYUH, MX OBO3Ha4YeHUs 1 eanHuUbl OU3NYECKMX
BEMWYMH, HaXOAMTb HOPMYyIibl, CBA3bIBaOLWME AAHHYIO (PM3NYECKyt0 BENNYUHY C
APYrMMU BENMYMHaMK, CTPOUTb rpadmkn N3YYEHHbIX 3aBUCUMOCTEN (DU3NYECKMX
BEMNYMH

1.5

XapaKkTepu3oBaTb CBOWCTBa Ten, hM3NYEecKMe SIBMEHUS U NPOLECcChl, UCNOMb3ys
M3y4yeHHble 3aKOHbl, MPU 3TOM AaBaTb CrOBECHYI0 (QOPMYNMPOBKY 3akoHa W
3anucbiBaTb €ro MaTeMaTUYECKOE BblpaXeHue

1.6

006BACHATE PU3NYECKME SBMNEHUS, MPOLIECCHI U CBOWCTBA TEM, B TOM YuCNE U B
KOHTEKCTEe CUTyauuh NpPaKkTUKO-OPMEHTMPOBAHHOIO XapakTepa: BbISABMAATb
NMPUYUHHO-CNEACTBEHHbIE CBSA3M, CTPOUTb OOBbACHEHWEe u3 1 - 2 1Ornyeckmx
waroB ¢ onopon Ha 1 - 2 uU3y4YeHHbIX CBOWCTBa (PU3MYECKUX HABMEHUMN,
hbU3NYecknx 3akoHa Unm 3aKOHOMEPHOCTH

1.7

pewaTtb pacyeTHble 3adayn B 1 - 2 pencrteus, MCnoJb3ya 3aKOHbI U (bOpMyJ'IbI,
CcBA3biBakOLne cbwsmqecme BeJIMYMHbI: Ha OCHOBE aHalnu3a YyCloBuA 3agadu
3anncbiBaTb KpaTkoe ycroBue, NnoACTaBATb cbm3wqecme BEeJIMYNHbI B (bopmynbl
N nNpoBOAUTb pacyeTbl, HaxoOWUTb ChNpaBOYHblE€ OaHHbIE, HeobxoauMmble AOns
peweHuna 3agad, oueHumBaTb pPearimnCTn4HOCTb FIOJ'Iy‘-lGHHOVI CbM3VI‘-IeCKOl7I
BEJMMYUNHbI

1.8

pacnosHaBaTb NpobrnemMbl, KOTOPblE MOXHO PEeLUTb MpU NOMOLLM (DUINYECKUX
MeTOZI0B, B OMMCAHUM UCCINEeLOBaHUsI BbIAENSATb NPOBEPSeMOe NPeanoriokXeHne
(rMnoTesy), pasnuyaTtb U MHTEPNPETMPOBaTb MOJNYYEHHBIN pe3ynbTaTt, HaxoauTb
oLmnbkM B Xoe onbiTa, AenaTh BbIBOALI MO €ro pesynbTaTam

1.9

NMPOBOAWTL OMbITbl MO HabNOAEHUI0 U3NYECKNX HABMEHUA UM PU3NYECKUX
CBOWCTB Ten: (OpMynupoBaTb MNpPOBEpsieMble MNPEAnosnioXeHns, cobupatb
YCTaHOBKY M3 MpPeanioKeHHOro o0bopyaoBaHuMs, 3anucbiBaTb XO4 OnbiTa W
hopmynmpoBaTh BbIBOAbI

BbINOMHATL MNPSIMbleE U3MEPEHUSI C UCMOSMb30BAHWEM aHANoOroBbIX U LUUPOBbLIX
npnbopoB, 3anucbiBaTh NOKa3aHWss NPUOOPOB C y4eTOM 3adaHHOM abCoMTHON
NOrpeLlHOCTU N3MEPEHNN

NpoBOANUTL WCCMNEedoBaHWe 3aBUCUMOCTU OOHON (OU3NYECKON BENUYUHBLI OT
APYroil ¢ WUCMOMNb30BaHNEM MPSAMbIX M3MEPEeHWI, y4acTBoBaTb B MiaHWpPOBaHWK
y4eBHOro nuccrenosaHus, cobmpaTb YCTaHOBKY U BbINOMHATbL U3MEPEHUS, crieayst
NpeanoXeHHOMY NnaHy, uKCcMpoBaTb pe3ynbTaTbl MOMyYeHHOW 3aBUMCUMOCTM
duranYeckux BenUYMH B BUOE NpPeasioKeHHbIX Tabnuu W rpadvkos, Aenatb




BbIBOAbI NO pe3ynbTaTtaM nccrnenoBaHuaA

1.12 NPOBOAUTb KOCBEHHbIE N3MepPEHNsT (PU3NYECKNX BESNTMYNH, Crieaysl NpeasioKeHHOoN
WHCTPYKUUWN: MNPU  BBINOMHEHNUN W3MEPEHUN cobupaTh 3KCMEPUMEHTAarbHYIO
YCTaHOBKY U BbIYMCIIATE 3HAYEHMNE NCKOMOWN BENUYMHBI

1.13 cobnogatb npasuna TexHukn GesonacHocTu npu pabote ¢ nabopaTopHbIM
obopynoBaHmem
1.14 yKkasbiBaTb NPUHUUMNLI  OEACTBUS MPUMOOPOB U TEXHUYECKUX  YCTPOWCTB,

XapakTepusoBaTb NPUHLUUMNBI OEACTBUS U3YYEHHbIX NPUOGOPOB U TEXHUYECKMX
YCTPOWCTB C MOMOLLBID WX OMUCaHUSA, UCNOMb3yd 3HaHMS O CBOWCTBax
busnyeckux aBneHnin n Heobxoanmble uandeckme 3akoHbl U 3aKOHOMEPHOCTU

1.15 npuBOANUTL MPUMEpPbI (HaxoauTb MHopMauuMio O npumepax) MNPaKTUYECKOro
NCMONb30BaHUS (PU3NYECKNX 3HAHMI B NOBCEOHEBHOWM XM3HM Ans obecneyeHus
6e3onacHocTV npu obpalleHnn ¢ npubopamm U TEXHWUYECKUMMU YCTPOMCTBaAMMU,
COXpaHEeHUs1 300pPOBbsi U COOMIOAEHMS HOPM 3KOMOMMYECKOro MNOBeAeHUs B
OKpYy>KatoLlen cpene

1.16 OCYLLECTBMNSATb OTOOP WCTOYHMKOB UMHdopmMauum B ceTu WMHTepHeT B
COOTBETCTBMU C 3afaHHbIM TOWCKOBbIM 3anpoCOM, Ha OCHOBE MWMERLLMXCS
3HaHWMA M MyTEM CpaBHEHMUS Pa3nUYHbIX MCTOYHMKOB BbIAENATH MHOpMauuto,
KOTopas SABNsSieTCst NPOTUBOPEYMBOMN UMM MOXET ObITb HEJOCTOBEPHON

1.17 MUCnonb3oBaTb MNPU  BLIMNOMHEHUM YYEDHBIX 3adaHuii  Hay4yHO-MONYMSIPHYHO
nuTepaTypy u3n4eckoro cogepxaHusi, CnpaBoYHble MaTepuarnbl, pecypcbl CeTu
WHTepHeT, BnageTb MNpUMEMaMy KOHCMNEKTUPOBAHWUS TeKCTa, npeobpas3oBaHus
WHpopmMaLnm U3 O4HON 3HAKOBOW CUCTEMbI B APYryHO

1.18 co3gaBaTb COBCTBEHHbIE KpaTKne NMUCbMEHHbIE U YCTHble COOOLLEHMS Ha OCHOBEe
2 - 3 WCTOYHUKOB WHOpMauun pur3nyeckoro cogepxaHusd, B TOM uucne
nybnuyHo genaTb KpaTkMe COOobLUeHUs O pesynbTatax NPOEKTOB UMM y4ebHbIX
nccnegoBaHU, MpuM 3TOM PaAMOTHO WUCMONb30BaTb M3YYEHHbIN MOHATUNHBLIN
annapar Kypca (o13nkn, CONpoBOXAaTb BbICTYMMEHNE Npe3eHTaumen

1.19 Npy BbINOSIHEHMU Y4eOHbIX MNPOEKTOB W  MWCCMEeAOBaHWMM  pacnpepenstb
00513aHHOCTM B rpynne B COOTBETCTBMM C MOCTABMEHHbIMU 3a4avyamMu, crneguTb 3a
BbIMONTHEHMEM MnaHa OencTBUIA, afeKBaTHO OLeHMBaTb COOCTBEHHbIV BKNad B
JeATenbHOCTb  Fpynnbl, BbICTpaMBaTb KOMMYHWKATUBHOE B3auMOOeucTBue,
YUUTbIBas MHEHWE OKPYKatoLLMX

Tabnuua 22.1

lMpoBepsiemble anemeHThbl cogepxaHus (7 knacc)

Kog Kog anemeHTa [MpoBepsieMble anemMeHTbl cogepxaHus
pasgena
1 OUN3NKA N EE POJIb B NMO3HAHUN OKPYXXAIOLLENO MUPA

1.1 dusnka - Hayka o npupoge. AsneHus npupodbl. Pusmyeckme ABMEHUS:
MexaHu4eckue, TernrnoBble, 3AMeKTpU4eckne, MarHuTHble, CBETOBblE,
3BYKOBbIE

1.2 dusmdeckne  BenuUMHbl.  N3mMepeHne  PUIMYECKMX  BENUYMH.
dusmdeckne npubopsbl. lNMorpelHocTb namepeHun. MexayHapoaHas
cuctema eguHnL

1.3 EcTecTBeHHO-Hay4HbI MeTOA4 MNO3HaHWSA: HabnwaeHwe, NOCTaHOBKa




Hay4yHOro BOMpoOcCa, BbIABMXEHWE TMMNOTE3, SKCMEPUMEHT MO NPOBEPKE
rmnoTes, oobsacHeHne HabnogaeMoro aBrneHus

1.4

OnucaHue pusnyecknx SBEHUI ¢ MOMOLLBbI0 Mogenen

1.5

MpakTuyeckme paboTbi:

N3mepeHune paccTosHUn.

N3mepeHune obbema XunakocTn n TBepaoro Tena.

OnpegeneHne pa3mepoB Marnbix Ten.

NamepeHre Temnepatypbl Npu MOMOLLM XUAKOCTHOrO TepMOMeETpa U
AaTtyvka TeMmneparypbl

MNEPBOHAYAIbHBLIE CBEJEHNA O CTPOEHWA BELLECTBA

2.1 CTtpoeHve BellecTBa: aToMbl WU MOMEKymbl, MX pa3mepbl. OnbiTbl,
JoKasblBaloLue QUCKpPeTHOe CTPOeHUe BeLlecTBa

2.2 OewxeHne vacTuy BewlecTtBa. CBA3b CKOPOCTU OBVMXEHUS YacTul C
Temnepatypown. bpoyHoBckoe ABvxeHue, anddysmns

2.3 BsanmopgencTeune yactuy, BeLLeCTBa: NPUTSXKEHUE U OTTarnkuBaHue

2.4 ArperaTHble COCTOSIHWUSI BeLLeCTBa: CTPOEHME ra3oB, XWAOKOCTEW W
TBEpPAbIX (KpucTanmnuyecknx) Ten. BzaMmocBssb Mexay CBOWCTBaMMU
BELLEeCTB B pas3HbIX arperatHbIX COCTOSHUSX W WX aTOMHO-
MOIEKYNAPHbIM CTPOEHNEM

2.5 OcobeHHOCTHM arperaTtHbIX COCTOSIHUI BOAbI

2.6 MpakTnyeckme paboTsbi:
OueHka pguameTpa aTomMa MeTOAOM psAoB (C  MCNONb30BaHWEM
doTorpacun).
OnbITbl N0 HabMOAEHNIO TEMMOBOrO PacLUMPEHMS ra3os.
OnbITbl N0 OGHAPYXEHUIO AENCTBUS CUI MOMNEKYNAPHOrO NPUTSXEHMUS

OBV>KEHWE N BBAMMOJENCTBWE TEN

3.1 MexaHunyeckoe  gBwxeHue. PaBHoMepHOe U HepaBHOMeEpHoe
OBWKEHMe

3.2 CkopocTtb. CpefgHsis CKOpOCTb NpPU  HEPABHOMEPHOM  OBWKEHUM.
Pac4yeT nyTn 1 BpemeHu ABMKeHUSA

3.3 AeneHne wuHepuun. 3akoH wHepuuu. Bsammopgencteme Ten Kak
npuyYMHa WU3MEHEHWs CKOPOCTM [OBWXKeHus Ten. Macca kak mepa
WHEpPTHOCTK Tena

3.4 MnotHocTb BellecTBa. CBA3b NMOTHOCTU C KONUYECTBOM MOMEKYN B
efuHnLe obbeMa BeLLeCcTBa

3.5 Cuvna Kak xapakTepucTuKka B3auMogencTBus Ten

3.6 Cuna ynpyroctm u 3akoH [yka. V3amepeHue cunbl C MOMOLLbIO
AnHamomeTpa

3.7 fABneHne TAroteHus u cuna Tsxectu. Cuna TSKeCTU Ha Opyrux
nnaHetax. Bec Tena. HesecomocTtb

3.8 Cuna TpeHus. TpeHue CKOMbXEeHUst U TpeHue TMokosi. TpeHue B

npupoae v TeXHNKe




3.9

CnoxeHune cun, HanpaBneHHbIX no oaHon NPsIMOMN.
PaBHogencTBytoLWwas cun

3.10 MpakTnyeckue paboThbl
OnpegeneHne CKOPOCTU pPaBHOMEPHOIO [OBWXEHUS (Wapuka B
XMOKOCTW, MOAENN 3MEKTPMYECKOro aBTOMOOUNS 1 Tak garnee).
OnpepneneHue cpeaHen CKOPOCTU CKOMNbXEHMS Bpycka nnu wapmka no
HaKMOHHOM NITOCKOCTM.
OnpepgeneHue NNOTHOCTM TBEPAOroO Tena.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTsxeHus (gedopmaunn)
NPY>XWUHbI OT NPUNOXEHHOW CUTbI.
OnbITbl, 4EMOHCTPUPYIOLLNE 3aBUCMMOCTb CUIbl TPEHUST CKOMBXEHUS
OT Beca Tena n xapakrepa conpukacaloLmxcs NoBepxXHOCTEN

3.1 dusnyeckme SBNEHUS B NpUpOAE: NpUMEpPHl ABMKEHNS C pasnnyHbIMM
CKOPOCTSIMU B XXMBOW W HEXWBOW Npupoae, OEeNCTBUE CUNbl TPEHUS B
npupoae N TEXHUKE

3.12 TexHnyeckmne ycTponcTea: QUHaMOMETP, NOALLMMHMKN

OABNEHWVE TBEPAbLIX TEN, XXWOKOCTEN M TA30B

4.1 HaBnenve TBepmoro Tena. Cnocobbl yMEHbLUEHUST U YyBENWMYEHUSA
AaBneHus

4.2 [aeneHne rasa. 3aBMCMMOCTb [aBrneHuMst rasa oOT obbema,
TemnepaTypbl

4.3 Mepepaya paBneHus TBepAblMUM TeramMu, >XUAOKOCTAMUM W rasamu.
3akoH lMackans. NHeBMaTMyeckne mMallmvHbl

4.4 3aBNCMMOCTb [ABMNEHUSA XUAKOCTU OT rMybuHbl. 'mapoctaTnyeckui
napagokc. Coobuatowmecs cocygpl. [mapaesnuyeckne MexXaHn3mbl

4.5 Atmochepa Bemnm uM aTmocdepHoe  gasneHve.  [puyunHbl
CyllecTBOBaHMSA Bo3aywwHon obonoykn 3emnu. OnbiT Toppuyennw.
3aBMCMMOCTb aTMOCEPHOro AaBrieHUs OT BbICOTbl Hag YPOBHEM
Mops

4.6 MamepeHne aTmocdepHoro pasneHusi. Mpubopbl Anst M3MepeHus
aTMocepHOro AaBneHus

4.7 [encteme >KMOKOCTM W ra3a Ha TMOrpyXeHHoe B HUX Terno.
BoiTankusatowas (apxumenosa) cuna. 3akoH Apxumeaa

4.8 lNMnasaHue Ten. Bo3gyxonnaeaHve

4.9 MpakTnyeckme paboTsbi:
Wccnepoeanve 3aBucuMocT Beca Tena B Bode oOT obbema
NOrpy>KeHHOWM B >XXMOKOCTb YacTu Tena.
OnpepgeneHne BbITankuMBarwLlen Cunbl, OENCTBYIOLWEN Ha Terno,
NOrpy>XeHHoe B XUOKOCTb.
lMpoBepka HE3aBUCMMOCTU BbITankuBaloLLEN CUnbl, AEUCTBYIOLLEN Ha
Teno B XXWAKOCTU, OT Macchl Tena.
OnbITbl, OEMOHCTPMpPYIOLLNE 3aBMCMMOCTb BbITaNKMBaKOLWEN Cunbl,
OEVCTBYIOLLEA HA TeNno B XXMAOKOCTM, OT oObema MOrpy>KeHHOW B
XWOKOCTb YacTu Tena v OT NNOTHOCTU XUOKOCTU.
KoHCTpyupoBaHMe apeomMeTpa WM  KOHCTPyMpoBaHWe nodKu W
onpeferneHue ee rpy3onogbeMHOCTU

4.10 dusmdeckne sSBNEHNS B Npupoae: BNusiHMe aTMOCKEPHOro AaBreHus




Ha >XMBOW OpraHuM3Mm, nnaBaHue pbio

4.11 TexHudeckne yCTponcTBa: coobwarmlmeca cocyabl, YCTPOWCTBO
BoAoNpoBoAda, rMApaBnMYecKUn npecc, MaHomeTp, ©OapomeTp,
BbICOTOMEP, NMOPLUHEBOW HAacOC, apeoMeTp

5 PABOTA, MOLWLIHOCTb, SHEPTNA
5.1 MexaHun4eckas paboTta
5.2 MexaHu4yeckast MOLLHOCTb
5.3 MpocTble MexaHu3Mmbl: pblyar, 610K, HaknoHHas nnockocTk. MpaBuno

paBHOBECUA pblvara

54 [MpumeHeHue npaBuna paBHOBECUS pblyara Kk 610Ky

55 "3onotoe npaBuno” mexaHukn. KoadduUMEHT NonesHoro AencTBUs
MexaHu3moB. [MpocTblie MexaHU3Mbl B ObITY 1 TEXHMKE

5.6 MoTeHuunanbHas aHeprum Tena, NoAHAToOro Hag 3emnen
5.7 KnHeTtuuyeckas aHeprus
58 MonHaa mexaHuveckast 3Heprusi. 3aKoH M3MEHEHUSI U COXpPaHEeHUus

MEXaHN4eCcKom HEeprmn

5.9 MpakTnyeckue paboThbl:

OnpepgeneHue paboTbl cunbl TPEHMS NPU PABHOMEPHOM ABMXEHUU
Tena rno ropuaoHTarnbHOM NOBEPXHOCTM.

VccnepgoBaHue ycrnoBumn paBHOBECUS pbldara.

M3mepeHune K HaknoHHOW NIIOCKOCTM.

M3yueHune 3akoHa coxpaHeHUs MexaHN4eCcKon aHeprum

5.10 dusnyeckne ABNEHUs B NPUPOAE: pblyari B Terne Yernoseka

5.1 TexHuYeckme yCTpOWCTBaA: pbldar, NOABWKHbLIA U HENOABWXKHBINA BIIOKN,
HaKIMOHHas NOCKOCTb, NMPOCTblE MEXaHU3MbI B ObITY

Tabnuua 22.2

MpoBepsieMble TpeboBaHUS k pe3ynbTaTaM OCBOEHUS OCHOBHOWN
obpasoBaTenbHON nporpaMmel (8 knacc)

Kon MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 06pa3oBaTenbHON
npoBepsAemMoro nporpaMmbl OCHOBHOro obLero obpasoBaHus
pesynbTata
11 MCNosb3oBaTb NOHATUSA
1.2 pasnuyaTb SBMEHMSI NO OMWCaAHUK WX XapaKTepPHbIX CBOWCTB W Ha OCHOBE

OnbITOB, E€MOHCTPUPYWOLWNX aHHOE cb|/|3|/|qe0|<oe ABlieHne

1.3 pacrnosHaBaTb MNPOSIBIIEHNE U3YYEHHbIX (PU3MYECKMX SIBMIEHUI B OKpyXKaroLem
MUpe, B TOM 4ucne puanyeckne sIBNeHus B NpuUpoae, Npu 39TOM NepeBoauTb
npakTuyeckylo 3agadyy B Yy4yebHylo, BblAensaTb CyLWEeCTBEHHble CBOWCTBA
(Npu3HakK) hr3nyecknx SBneHun

14 OonucbiBaTb WU3YyYeHHble CBOWCTBA Ten WM dU3nYeckne sBRAEHUs, WUCMONb3yA
dumamyeckme BENUYUHBI, MPU OMNUCaHMM NPaBUITLHO TpaKTOBaTb (PU3MYeckui




CMbICIT UCMOSb3YyeMbIX BENUYUH, 0603HaYeHUs1 U eauHMLbI (U3NYECKUNX BESNYMH,
HaxoauTb opMyribl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYI BEMWUYMHY C APYrMMU
BENUYMHAMMU, CTPOUTb rpadpmkm U3y4eHHbIX 3aBUCUMOCTEN PU3NYECKMX BENUYUH

1.5

XapaKkrtepun3oBsaTb CBOWCTBa Ten, (*)I/I3VI‘-I€CKVI6 ABJITIEHNA U MNpoueccChbl, NCnonb3ys
N3y4eHHbl€ 3aKOHbl, NMpM 3TOM OaBaTb CJIOBECHYHO CbOpMyJ'IVIpOBKy 3aKOHa
3arnncblBaTb ero MatemMmaTn4eckoe BbipaxeHune

1.6

00 BACHATE PM3MYEecKne NpoLecchbl U CBOWCTBA TEJl, B TOM YMCME U B KOHTEKCTE
CUTyauuh MNpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISIBNATb  NPUYUHHO-
CNeACTBEHHbIE CBHA3M, CTPOUTb OOBSCHEHWEe M3 1 - 2 norMdyeckux LWaroB C
nomMoLbio 1 - 2 N3y4yeHHbIX CBONCTBA (PU3NYECKNX ABMNEHNN, (PU3NYECKNX 3aKoHa
U 3aKOHOMEPHOCTK

1.7

pelwartb pacyeTHble 3agadv B 2 - 3 AENCTBUS, UCNONb3ys 3aKOHbl U POPMYIbI,
CBA3bIBaOLME (DU3MYECKME BENUYMHBI: HA OCHOBE aHanu3a YCroBWs 3agayu
3anucbiBaTb KpaTKoe YCMoBWe, BbISBMNATb HEAOCTATOK AaHHbIX ANA pelueHus
3agaun, BbIOMpaTb 3akoHbl M popMynbl, HEOOXOAMMbIE Afs ee peLueHwus,
NpoBOAMTL pacyeTbl W CpaBHMBaTb MONyYeHHOe 3HadeHwe duanyeckon
BENNYMNHBI C M3BECTHLIMW OAHHBIMM

1.8

pacnosHaBaTb NpobrnemMbl, KOTOPblE MOXHO peluTb NPy NOMOLLM PUNYECKUX
METOOOB, WCMOMb3ysi OMUCaHWe WCCMeoBaHWs, BbIAENSATb NpoBepsieMoe
npeanonioxeHve, oLeHuBaTb NpaBuIIbHOCTb nopsaka npoBegeHns
nccnefoBaHusl, Aenatb BeIBOAbI

1.9

NpoBOAMTL OMbITbl MO HabnogeHWo GU3NYECKNX ABNEHUA MU PU3UYECKNX
cBonctB Ten: opMynMpoBaTh MpOBEpsAeMble NpPeanonoxeHns, cobupatb
YCTaAHOBKY W3 MNpeasioKeHHOro 00O0pyaoBaHUA, OMUCbIBaTb XO4 OnbiTa U
hopmynmpoBaTh BbIBOAbI

BbLINOMHATL NPsIMblE U3MEPEHUSI C WCMONb30BaHWEM aHanoroBbix NPUGOPOB K
AaTyYnKoB (PU3NYECKUX BEMUYUH, CPaBHUBATL pe3ynbTaTbl UBMEPEHUIA C y4ETOM
3agaHHON abContTHOWM MNOrPeLLHOCTH

npoBoaunTb WwUccrnegoBaHune 3aBUCUMOCTU oAHomn (bVI3I/I‘-IeCKOl7I BEJIMYUHbI OT
ﬂ,perVl C MncnoJjib3oBaHMeM npAmMbIX I/I3MepeHVII7|Z nnaHunpoBaTb nUccreanoBaHue,
CO6I/IpaTb YCTaHOBKY W BbIMOJIHATb U3MepeHUua, crnenyd npennoXxXeHHoMy niraHy,
CbVIKCVIpOBaTb pes3ynbTaThbl nonyquHon 3aBMCMMOCTM B Buae Tabnuy wu
I'pa(*)l/IKOB, genatb BblBOAbI MO pe3ylibTaTtamM UccrieqoBaHuA

MPOBOAUTbL KOCBEHHble U3MepeHUs (U3MYECKUX BenWYMH: NNaHMpoBaThb
namepeHusi, cobupaTtb IKCNEepUMEHTanbHY YCTaHOBKY, Criefdys npeasioKeHHOM
WHCTPYKLMW, U BLIYUCTSATL 3HAYEHUE BENUYUHBI

cobnogate npasuna TexHWku Ge3onacHocTu npu pabote ¢ nabopaTopHbIM
obopynoBaHmem

1.14

XapaKkrtepun3osatb NpUHUUMNbI DencTBeus N3Yy4YeHHbIX ﬂpl/l60p08 N TeXHUYEeCKUX
yCTpOIZCTB C 0n0p0|7| Ha WX onuncaHud, Wucnonb3yda 3HaHuUA O cBoncTBax
cbmsmqecmx SIBNEHUN n Heobxoanmble (*)VI3I/ILIeCKI/Ie 3aKOHOMEPHOCTHU

1.15

pacnosHaBaTb NPOCTblE TEXHUYECKME YCTPONCTBA N U3MEPUTENbHbIE NPMOOPbLI MO
CXeMaM U CXeMaTUYHBbIM PUCYHKaM, COCTaBNSiTb CXEMbl SMEKTPUYECKUX Lienen ¢
nocrnepoBaTenbHbIM M MNapannenbHblM  COeAMHEHWEM SMEMEHTOB, pasnuyas
yCrnoBHble 0003HaYEHNsI ANEMEHTOB ANEKTPUYECKMX Lienen

npuBOAMTL MpUMEpPbl (HaxOAuUTb MHGOPMAaLMO O NpuMepax) MNpakKTUYecKoro
NCNONb30BaHNSA (PU3NYECKMX 3HAHUA B MOBCEOHEBHOM XM3HM AN obecneveHus
©e3onacHoCTu npu obpalleHnn ¢ npubopamMum U TEXHUYECKMMU YCTPOMCTBaMM,
COXpaHeHUs1 300pOBbsA U CODOMIOAEHUS HOPM  3KOJMOMMYECKOro MNOBeAeHus B




OKpyXatoLlen cpefe

1.17 OCYLLECTBNATb NOUCK MHpOpMaLMM OM3NYECKOro coaepXaHusa B cetn VIHTepHerT,
Ha OCHOBE WVMEWLWNXCA 3HaHUW W MyTEM CpaBHEHWUS OOMOSTHUTENbHbLIX
WCTOYHMKOB BbIAENATb MHGOPMaLMIO, KOTOpas SBMSETCS NPOTMBOPEYMBON UIN
MOXeT ObITb HE4OCTOBEPHOM

1.18 nucnonb3oBaTb NPU  BbIMNOMHEHUM YY4EOHbIX 3afaHu  Hay4YHO-MONYMSIPHYHO
nMTepaTtypy M3n4eckoro cogepxaHusi, CnpaBoYHble MaTepuanbl, pecypcbl ceTu
WHTepHeT; Bnagetb npuemMamy KOHCMEKTMPOBaHWS TekcTa, npeobpasoBaHus
MHopMaLnn U3 o4HOM 3HAKOBOW CUCTEMbI B APYTYHO

1.19 co3fgaBaTb COBCTBEHHbIE MUCbMEHHbIE U KpaTKkue YCTHble cooblieHus, obobLias
NMH(OPMALIMIO N3 HECKOSbKMX MCTOYHUKOB (DU3NYECKOTO COAEPXKaHWsi, B TOM
yncne nybnuyHo npeacTaBnaTb pe3ynbTaThl NPOEKTHON U nccnenoBaTerbCkomn
OeAaTenbHoOCTN, NpW 3TOM [PaMOTHO MCMONb30BaTb M3YYEHHbIA MOHATWMIHBINA
annapart kypca hu3unKK, CONPOBOXAATL BbICTYMNIIEHNE Npe3eHTaumnemn

1.20 Mpu BbINOMHEHUN YyYeBHbIX MPOEKTOB M UCCregoBaHnn U3NYecKkmx NpoLeccoB
pacnpegensatb 0683aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBMEHHbIMM
3agavamu, cnegutb 3a BbIMONIHEHWEM MfaHa AEWCTBUMA U KOPPEKTUPOBaTb €ro,
agjeKkBaTHO oOueHuBaTb COOCTBEHHbI BKMag B AeATeNnbHOCTb  Fpynnbl,
BbICTPaMBaTb KOMMYHWKaTMBHOE B3avMOAENCTBME, MNPOSIBNSAS FOTOBHOCTb
paspellaTb KOH(PANKTbI

Tabnuua 22.3

[MpoBepsemMble anemMeHTbl cogepxaHus (8 knacc)

Kog Kop anemeHTa [MpoBepsieMble anemeHTbl coaepKaHnst
pasgena
6 TEMJIOBbIE ABJIEHNA
6.1 OCHOBHbIe NONOXEHNS MOMNEKYNAPHO-KMHETUYECKON TEOPUMN CTPOEHMS

BelwlectBa. Macca u pasmepbl MOneKyn. OnbIThbl, noareepXxpakwowne
OCHOBHbI€ MOJI0XXEHUA MOﬂeKyﬂﬂpHO-KVIHeTVI‘-IeCKOIZ Teopun

6.2 Mogenu TBEpAoro, XuAkKoro U razoobpasHoOro COCTOSHWIA BeLLecTBa.
Kpuctannuyeckne n amopdHble Tena

6.3 OObsiCHEHNE CBOWCTB rasoB, >XMAKOCTEN M TBepAblX Ten Ha OCHOBE
NONOXEHUA MONEKYNAPHO-KUHETUYECKOWN TEOPUM

6.4 CmauunBaHue 1 KanunnsapHble SBNeHns
6.5 TennoBoe pacluMpeHne n cxatme
6.6 Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTbIO TEMIIOBOrO

OBWKEHMA YacTul

6.7 BHyTpeHHss1 aHeprus. CnocoObl WU3MEHEHWUsI BHYTPEHHEW SHepruu:
Tennonepegaya v coseplieHne paboThbl

6.8 Buabl Tennonepegayn: TennonpoBogHOCTb, KOHBEKLUUS, U3nyvyeHve
6.9 KonuyectBo TennoTbl. YaenbHas TENNOEMKOCTb BellecTBa
6.10 TennoobmeH wn TennoBoe paBHOBecuME. YpaBHEHME TEMNnoBOro

OanaHca




6.11 lMnaBneHne 1 OTBepAeBaHWE KPUCTaNNMYEeCcKMx BellecTB. YaenbHasd
TennoTa nnasneHus

6.12 MapoobpasoBaHue n koHaeHcauus. VicnapeHne. KuneHve. YaenbHas
Tennota napoobpa3oBaHus. 3aBNCMMOCTb TemnepaTypbl KUMNEHNUs OT
aTMocdepHoro AaBneHus

6.13 BnaxHocTb Bo3gyxa

6.14 OHeprust Tonnuea. YaenbHasa TennoTa cropaHusi

6.15 MpuHUunbl paboTbl TennoBbix asuratenen K rennosoro asurarens.
TennoBble gBuraTenu 1 3awmTa okpyxatoLien cpebl

6.16 3aKoH COXpaHeHWs 1 NpeBpaLLEeHNss 3HEPTUM B TEMNMOBLIX Npoueccax

6.17 MpakTnyeckme paboTsbi:
OnbITbl N0 OOHAPYXXEHUIO OENCTBUS CUIM MOSEKYIISAPHOTO MPUTSDKEHUS.
OnbITbl NO BbIpALLMBAHMNIO KPUCTANOB NOBAapEeHHOW CONM UK caxapa.
OnbITbl N0 HABNOAEHMIO TENNIOBOrO pacLUMpPEHWs ra3oB, XNOKOCTEN U
TBEpPAbIX Ten.
Onpegenenve gaBneHus Bo3gyxa B 6annoHe wnpuvua.
OnbITbl, JEMOHCTPUPYIOLLNE 3aBUCMMOCTb OaBMNEHUs BO34yXa OT ero
obbema u HarpeBaHUsa UNn oOxXnaxageHus.
lMpoBepka ruNoOTe3bl JMHEWHOW 3aBMCUMOCTM [OfMHbI  CTONOUKa
XMAKOCTW B TEpMOMETPUYECKON Tpybke oT TemnepaTypsbl.
HabniogeHve n3MeHeHus BHYTPEHHEW 3Heprun Terna B pesynbraTe
Tennonepenaym n paboTbl BHELLIHMX CUIT.
WccnepoBaHve siBNeHus TennoobMeHa npu CMeELLMBaAHUM XOJTOLHOM U
ropsiden Boapl.
OnpepgeneHne KonuyectBa TennoTbl, MOMYYEHHOro BOAOW Npwu
TennoobMeHe C HarpeTbiM MeTanIMYeCcKUM LMIMHOPOM.
OnpepgeneHve yaenbHOW TeEMMOEMKOCTUM BellecTBa. MccnepoBaHue
npoLiecca ucnapeHums.
OnpepgeneHne OTHOCUTENBHOWM BNAXHOCTU BO34yXa.
OnpepgeneHue yaenbHOW TENNOThI NNaBneHns nbaa

6.18 dusnyeckne sBRNeHUss B NpUpoae: MNOBEPXHOCTHOE HaTsKeHne un
KanunnsapHble SBNeHus B Npupoae, Kpuctannsl B npupoae, uarnyyeHue
ComnHua, 3amMep3aHuMe BOOOEMOB, Mopckve 6Opusbl; obpasoBaHue
pocChbl, TyMaHa, UHesl, cHera

6.19 TexHudeckne yCTpPOWCTBA: Kanumnnapbl, MNpuMepbl WUCMONb30BaHUS

KpucTtannos, YKWOKOCTHbI TepMOMeTp, AaT4uK TeMmnepaTtypbl, TepMOC,
cucrtemMa oTornjieHna OoMoB, TUrpomMeTpbl, MNCUXPOMETP, napoBad
Typ6MHa, aBuratesnb BHYTPEeHHEero cropaHuna

OJIEKTPUYECKME N MATHUTHBIE ABNEHNA

7.1 Onektpmsauus Ten. [1ea poaa anekTpuyeckmx 3apsifos

7.2 B3anmopencteune 3apsbkeHHbIx Ten. 3akoH KynoHa (3aBMCUMMOCTb
Cunbl B3aMMOAEWCTBUS 3aPSPKEHHBbIX TeN OT BENUYMHBI 3apsgoB U
paccTOsHUS MeXAy Teramm)

7.3 OnekTtpuyeckoe none. HanpsKeHHOCTb  3NEKTpUYecKoro  nons.
MpuHUMN Ccynepno3vuun 3NeKTPUYecknx nonen (Ha KavyeCTBEHHOM
YPOBHE)

7.4 Hocutenn anektpnyeckux 3apsgoB. ONEMEHTapHbIA 3NEeKTpUYecKui

3apaa. CTpOGHI/Ie artoma. npOBOD,HI/IKM N ANI3NEKTPUKN




7.5 3aKkoH COXpaHEHWs ANEKTPMUYECKOro 3apsaa

7.6 OneKTprUYEecKnin Tok. YCroBMS CYLLECTBOBAHUSA 3NEKTPUYECKOrO TOKA.
MICTOYHMKM MOCTOSIHHOTO TOKa

7.7 [encTBma anekTpn4eckoro Toka (TennoBoe, XMMUYeckoe, MarHuTHoe).
ONEeKTPMUYECKMI TOK B XKUAKOCTAX M rasax

7.8 OnekTpuyeckas uenb. Cuna Toka. AnekTpnyeckoe HanpskeHne

7.9 ConpoTuBneHvne nNpoBoaHMKa. YaenbsHoe ConpoTMBNEHNE BeLlecTBa

7.10 3akoH Oma ang yvacTtka uenm

7.11 lMocnepoBaTtenbHoe ¥ NapannenbHoe coeanHeHne NPOBOAHUKOB

712 PaboTta 1 MoLLHOCTb anekTpuieckoro Toka. 3akoH [xoyns-lleHua

713 SnekTpuyeckne uenu n noTpedbuTenn aneKTpu4Yeckon aHeprum B BoITy.
KopoTkoe 3ambikaHue

714 lMocTosAAHHBLIE MarHMTbLl. BaanmogencTene nNoCTOSAHHbIX MarHUTOB

7.15 MarHuTHoe none. MarHMTHOE none 3eMnn 1 ero 3Ha4YeHue Ans XU3Hu
Ha 3emne

7.16 OnbIT OpcTega. MarHMTHOE none anekTpuyeckoro Toka. MNpumeHeHue
3MEKTPOMArHMToB B TEXHUKE

717 HenicTtBue MarHMTHOro nonsi Ha NPOBOOHMK  C TOKOM.
OnekTpoasuraTenb NOCTOSIHHOTO TOKa. Vcnonb3oBaHue
anekTpoABUraTenen B TEXHUYECKMX YCTPONCTBAX U Ha TpaHCMnopTe

7.18 OnbiTel ®apaged. FAsneHve aNeKTPOMarHUTHOM MHAyKumuW. pasuno
JleHua

7.19 OnekTporeHepaTop. Cnocobbl NOMNy4YeHUsl 3NEKTPUYECKOW 3SHEPTUN.
OneKkTpocTaHLMM Ha BO30OHOBISIEMbIX UCTOYHMKAX SHEPTUM

7.20 MpakTnyeckme paboTsbi:

OnbiTel MO HaBMIOAEHUIO 3MEKTpU3aUMM Ten MWHAYKUMEn U npu
COMPUKOCHOBEHMN.

WNccnepoBaHne AENCTBUS 3MEKTPUYECKOrO MOMS Ha MPOBOAHMKU U
[N3MNEKTPUKN.

CGopka 1 npoeepka paboTbl 3MEKTPUYECKON LIeN NOCTOSAHHOIO TOKA.
N3mepeHune 1 perynmpoBaHue Cunbl ToKa.

N3mepeHne 1 perynmpoBaHue HanpsKeHns.

WNccnegosaHue 3aBUCUMOCTY CUTbl TOKA, MAOYLLEro Yepes pe3ncTop, oT
COMPOTUBIEHNSA PE3UCTOPA N HAMNPSXKEHUS Ha Pe3ncTope.

OnbIThl, AEeMOHCTpUpytoLne 3aBUCMMOCTb AMNEeKTPUYECKOro
COMPOTUBIEHNA MPOBOAHMKA OT €ro AMWHbI, NroLlagu nonepeyHoro
ceveHuss U matepuana.

MpoBepka MpaBuna CroXeHWss HanpPshkKeHU Npu nocnegoBaTenbHOM
COeAMHEHUN OBYX PE3UCTOPOB.

MpoBepka nNpaBuna Ana CUMbl ToKa NpyU napannensHoOM coeauHeHUN
pPe3ncTopoB.

OnpegeneHve paboTbl 3MEKTPUYECKOro TOKa, Wayllero depes
pesuncTop.

OnpegeneHve MOLIHOCTM 3M1EKTPUYECKOrO TOKa, BblAenseMor Ha
peaucTope.

WNccnepoBaHne 3aBUCUMOCTU CUMbl TOKA, MAYLLEro Yyepes Nammnouky,




OT HamnpsbKeHUs Ha Hew.

Onpepenenue KM HarpesaTtens.

WccnenoBaHne MarHUTHOMO B3aMMOAENCTBUS NOCTOSAHHBIX MarHUTOB.
M3yyeHne MarHMTHOro nonsi MOCTOSIHHbIX MarHUToB Npu KX
00beguHeHNN 1 pasgeneHun.

MccnegoBaHne [OeWCTBMSI  SMEKTPUYECKOTO TOKA Ha  MarHUTHYHO
CTpErKy.

OnbITbl, OEMOHCTPUPYKOLIME 3aBUCMMOCTb CUIbl B3aUMOAENCTBUS
KaTyLKNW C TOKOM M MarHuta OT CuUIlbl TOKa W HanpasfieHUsl Toka B
KaTyLLKe.

N3yyeHne oencTesnst MarHMTHOrO NOMsi HA MPOBOAHUK C TOKOM.
KoHcTpynpoBaHue 1 usydeHne paboTbl anekTpoasuraTens.
Uamepenmne Kl anekrpoasuratenbHOM YCTAaHOBKM.

OnbITbl MO MCCNEaoBaHUIO ABMEHUS 3NEKTPOMAarHUTHOM MHOYKLMM:
nccnenoBaHMe M3MEHEHUN 3HAYEeHUSA U HanpaBfeHna MHAYKUMOHHOIo
TOKa

7.21 dusnyeckne 4HBNEHUA B NPUPOLE: IfEKTPUYECKME SBMEHUS B
aTtMmoccdepe, 9NEKTPMYECTBO XKMBbLIX OPraHU3MOB, MAarHUTHOE Morne
3emnu, gpend MomMCcoB, pPoOfb MarHUTHOTO MONA AMS XXWU3HUM Ha
3ewmne, NnonsgpHoe cusHne

7.22 TexHn4yeckne YCTPOWCTBA: INIEKTPOCKOM, amnepmeTp, BONbTMETP,
peocTaT, CYETYMK INEKTPUYECKOW 3IHEPTUN, INEKTPOOCBETUTENMbHBIE
npunbopkl, HarpeBaTesbHble aneKkTponpubopsl (Mpumepbl),

ANeKTpuyeckme npenoxpaHuTenu, aNekKTpomMarHnT, anekTpogsuratesb
NOCTOAHHOIO TOKa, reHepaTop NOCTOAHHOIO TOKa

Tabnuua 22.4

MpoBepsiemblie TpeboBaHUS K pe3ynbTataM OCBOEHUS OCHOBHOM
obpasoBatenbHom nporpammel (9 Knacc)

Kog MpoBepsaemMbie NpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 0Opa3oBaTenbHOM
npoBepsemMoro nporpaMmmbl OCHOBHOrO obLero obpasoBaHus
pesynbTarta
1.1 MCNonNb3oBaTb U3YYEHHbIE NMOHATUSA
1.2 pasnuyaTb SBMEHWS MO OMNWCaAHWI0 WX XapaKTepHbIX CBOWCTB W Ha OCHOBE

OnMbITOB, AEMOHCTPUPYIOLLMX AaHHOE hM3ndeckoe SBneHne

1.3 pacnosHaBaTb NPOSBMEHWE W3YYeHHbIX (OU3NYECKUX SIBMEHWA B OKpYKaloLlem
Mupe, B TOM uucre dusmdeckme SBMeHWs B npupoge, Npu 3TOM MNepeBoaUTb
npakTU4yeckylo 3agadyy B y4ebHylo, BblAeNsATb CyLeCTBEHHble CBOWCTBA
(npu3Hakn) hranyecknx BneHun

14 onnucblBaTb U3Yy4Ye€HHbIE cBoWCcTBa Ten U ¢>|/|3w4ecm4e ABIeHNA, UCNnonb3yA
cbmmqecme BeINnn4YnHbl, Npun onuncaHnn npasuiibHO TPaKTOBaATb d)I/I3VI‘-|eCKVIIZ
CMbICIT UICNOJIb3yEeMbIX BEJTUYUH, 0003Ha4YeHMs1 1 eanHULbI (*)M3I/I‘-IeCKI/IX BEeJINYUH,
HaxoauTb (*)OpMyJ'IbI, CBdA3blBawwne OaHHYy cbmsmquKyro BeIIM4nHy C gpyrumum
BennMynHamun, CTpounTb I'pad)MKI/I N3Yy4YeHHbIX 3aBMCUMOCTEN d)VI3VI‘-IeCKMX BEeJINYNH

1.5 XapakTtepusoBaTb CBONCTBa Ten, omMsmnyeckme ABneHus U nNpouecchl, UCNonb3ys
N3y4yeHHble 3aKOHbl, NPW 3TOM [aBaTb CIIOBECHYI0 (POpPMYyNUPOBKY 3aKoHa WU
3anucbiBaTb Ero MaTemMaTuyeckoe BblpaxeHune

1.6 00BACHATL PU3NYECKMe NPOLIECCH U CBOWCTBA TEJT, B TOM YUCIIE U B KOHTEKCTE
CUTyauun MNpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISIBNATb  NPUYUHHO-




CNeacTBEHHbIE CBA3WN, CTPOUTb OOBACHEHWE M3 2 - 3 NOrMYeckMx LaroB C
MOMOLLIO 2 - 3 U3YYEHHbIX CBOMCTBA (PU3MYECKUX SBNEHUN, PUINYECKMX 3aKOHa
UIM 3aKOHOMEPHOCTU

1.7

pewartb pacyeTHble 3adadn (onvparomecs Ha cuctemy M3 2 - 3 ypaBHEHUNn),
MCNomnb3ys 3akoHbl M (POPMyIbl, CBA3biBalOWME pU3NYEeCKne BENUYMHBL Ha
OCHOBE aHanusa YCrnoBusl 3ajadu 3anucbiBaTb KpaTKoe YCNoBue, BbISABMASATb
HegocTawwWwme unu u3bbiToOuHblIE AaHHble, BblOMpaTb 3akoHbl U OPMYIbI,
HeobxoauMble ANsi peLleHns, TPOBOAUTbL pacyeTbl U OLEHNBaTb PeannucTUYHOCTb
NOny4eHHOro 3HaYeHnsa PU3nN4eCKON BENUYMHDI

1.8

pacno3HaBaTb Npobnembl, KOTOPblE MOXHO PELUMTb MPU MOMOLLM PU3NYECKNX
MEeTO[OB, WCMONb3ysi OMNWCaHWe UCCNedoBaHusi, BbIAENATb MNpoBepsieMoe
NpeAnornoXeHue, oLeHnBaTb NpaBuMbHOCTb nopsiaka npoBeaeHus
nccnefoBaHws, AenaTb BbIBOAbI, MHTEPNPETUPOBaTh pe3ynbTaTbl HabnaeHuA
OnbITOB

1.9

NPOBOAUTL OMbITbl MO HabMOAEHUIO (U3NYECKUX SBNEHUA WU U3NYECKMX
CBOWCTB TeN: CaMOCTOSITENbHO cobupaTb YCTaHOBKY M3 M3GbITouHOro HabGopa
o6opynoBaHuMsl, ONUCbIBaTb XOA OMbiTa WM €ero pesynbTaTtbl, GOpMynNUpoBaTb
BbIBOAPI

1.10

npoBOANTL MNpPU  HEOOXOAMMOCTM Cceputo MPsSIMbIX  U3MEPEHWU, onpeaensis
cpegHee  3HayeHMe  U3MepSieMOW  BENWYMHbl  (POKYCHOE  pacCTosiHWME
cobuparowern  nuH3bl), obocHoBbIBaTb  BbIOGOp  cnocoba  n3MepeHus
(n3mepuTensHoro npubopa)

1.11

NpoBOAWTL  UCCrefoBaHMe  3aBUCUMOCTEN  (DU3NYECKUX  BeNUYMH  C
nucronb3oBaHWeM  MpPsMbIX  W3MEPEeHWA:  MMAaHupoBaTb  WUCcregoBaHue,
CaMOCTOSITeNbHO cobupaTb YCTaHOBKY, (PUKCMPOBaTb pe3ynbTaTtbl MOSy4eHHOM
3aBMCMMOCTM (PU3NYECKMX BENUYUH B BUAe Tabnuu n rpadmkoBs, enaTtb BbIBOAbI
no pesynbTaTtam UccregoBaHus

1.12

NpoBOAMTL KOCBEHHblE U3MEpeHuss (PU3MYECKNX BenuuYuH: MrnaHMpoBaTtb
n3MepeHnsi, cobupaTtb IKCNepUMEHTanbHy YCTaHOBKY U BbIMONHATbL N3MEPEHWS,
cnegya nNpeanoXeHHoOW WHCTPYKUMW, BbIYUCAATb 3HAYeHWEe BEeNUYUHBLI U
aHanuaupoBaTb MOMy4YeHHble pe3ynbTathl C Y4eTOM 3aJaHHOW MOrpeLuHoCTU
n3mepeHum

1.13

cobnogate npaBuna TexHWKM GesonacHocTM Mpu paboTe ¢ naGopaTopHbIM
obopynoBaHuem

1.14

pasnnyaTtb OCHOBHbIE NPU3HaKn N3YyYeHHbIX CbI/ISI/IHeCKI/IX Mogenemu:
mMaTtepunanibHaa TO4Ka, abconoTHO TBEpPOOE Teno, TOYEYHbIN UCTOYHMK CBETA,
yd, TOHKaaA NnH3a, niaHetapHad Modesib atoMa, HYKINoHHad Mmoderflb aTOMHOro

anpa

1.15

XapaKkTepusoBaTb MPUHUMNBbI OENCTBMS W3YYEHHbIX MPUOOPOB N TEXHUYECKMX
YCTPOMCTB C OMOPOA Ha WX OMUCaHWUSA, UCMONb3yA 3HaHMS O CBOMCTBax
hr3m4eckux ABneHN 1 Heobxoammble PU3NYECKME 3aKOHOMEPHOCTHU

1.16

MCMONb30BaTb CXEMbl W CXEMAaTUYHbIE PUCYHKM U3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, W3MEPUTENbHbIX MNPUBOPOB U TEXHOMOMMYECKMX MNPOLECCOB MpK
pelleHnn y4yebHO-MpaKTUYeCcKUX 3aaad, ONTUYECKME CXEeMbl AN MOCTPOEHMUs
n3o6paxkeHnin B NNIOCKOM 3epkarne 1 cobupatoen numHae

1.17

npuBOAMTL MNpUMEpPbl (HaxXoAuMTb MHGOPMAaLMIO O npuMepax) MNpakTU4ecKoro
NCNONb30BaHNSA (PU3NYECKNX 3HAHUA B NOBCEOHEBHOMN XMU3HM ANA obecneveHus
BesonacHocTu npu obpalleHnn ¢ npubopamum M TEXHUYECKUMWU YCTPOMUCTBaMW,
COXpaHeHUs 300pOoBbA U COBMIOAEHUA HOPM 3KOMOrMYEeCKoro noBedeHus B
OKpyXatLien cpene




1.18 OCYLLECTBMATb NOUCK MHOPMaLUKN PU3N4EeCKOoro coagepxaHus B cetu NHTepHer,
CaMOoCTOATENbHO hOPMYNMPYst MOMCKOBBIW 3aMpoc, HaxXoauTb NyTU onpeaeneHus
OOCTOBEPHOCTM MOMYYEHHOW MHAOPMALMN Ha OCHOBE WMEIOLINXCA 3HAHUA U
[OMONHUTENbHbIX NCTOYHUKOB

1.19 ncrnonb3oBaTb MPU  BbIMOMHEHMU  Yy4eOHbIX 3adaHuUi  Hay4HO-MOMNYMSAPHYIO
nuTepaTypy pu3n4eckoro cogepxaHusi, CnpaBoYHble Matepuarnsl, pecypcbl ceTu
WHTepHeT; BnageTb MNpuMeMamMy KOHCNEKTUPOBaHWSA TeKkcTa, npeobpasoBaHust
WHpopMaLmm U3 O4HON 3HAKOBOW CUCTEMbI B APYTyHO

1.20 co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLUEHWS Ha OCHOBe
MHpOpMaLIMM U3 HECKOMBKUX WCTOYHUKOB (HU3NYECKOTO COAEPXKaHWUsA, NMyGrmnyHo
NpeacTaBnATb pe3ynbTaTbl NPOEKTHON UMW UCCreaoBaTeNbCKON AEATENbHOCTY,
npy 3TOM rPaMOTHO MUCMOMb30BaTb U3YYEHHBIA NOHATUIAHBIA annapaT n3y4aeMoro
pasgena u3MKM W COMPOBOXAATb BbICTYMMEHUE Mpe3eHTaunern C y4eTom
0COoBEeHHOCTEN ayanTopnn CBEPCTHUKOB

1.21 npy BbINOSIHEHMM YYEOHbIX MPOEKTOB M UCCNeaoBaHuUi U3NYeckux NpoLeccoB
pacnpegensatb 06583aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBMEHHLIMM
3agadamu, cneguTb 3a BbIMONHEHWEM MflaHa OEWCTBUA U KOPPEKTMPOBATb €ro,
afeKkBaTHO OLEeHMBaTb COOCTBEHHbI BKMag4 B AeATENbHOCTb  FPynnbl,
BbiCTpamMBaTb KOMMYHWKaATMBHOE B3aMMOAEWCTBME, TMPOSIBNAS FOTOBHOCTb
paspellaTb KOHPANKTbI

Tabnuua 22.5

lMpoBepsieMble anemeHTbl cogepxaHus (9 knacc)

Kog Kog anemeHTa lMpoBepsieMble 3reMEHTbI CoAepKaHNUst
pasgena
8 MEXAHWNYECKWE ABJIEHUA
8.1 MexaHnyeckoe aswmxeHne. MaTepmnansHas Touka. Cuctema otcuyeTa
8.2 OTHOCUTENBHOCTE MEXAHUYECKOrO ABMKEHUS
8.3 PaBHOMepHOE NpAMONMHENHOE ABMXEHNE
84 HepaBHomepHoe npamonuHenHoe apmxkeHne. CpeaHsaa 1 MrHOBEHHas

CKOpPOCTb Tena npn HepaBHOMEPHOM ABWXEHNN

8.5 YckopeHue. PaBHOYCKOPEHHOE NPAMONMHENHOE ABUKEHNE

8.6 CBobopgHoe nageHue. OnbiTbl Manunes

8.7 PaBHOMepHOe [OBwXKeHMe Mo OKpyXHocTu. [lepuoa w 4acTtoTa
obpawyenus. JlnHenHaa n yrnosasi ckopoctu. LleHTpocTpemutensHoe
yCcKopeHue

8.8 MepBbi 3akoH HblOTOHA

8.9 BTopon 3akoH HbloToHa

8.10 TpeTun 3akoH HbloToHa

8.11 MpuHUKMN cynepnosnuum cun

8.12 Cwuna ynpyroctu. 3akoH Nyka




8.13

Cuna TPEHUA: Cnna TPpeHUA CKOJNTbXEeHUA, cuna TpeHuna nokod, apyrue
BUAbI TPEHUNA

8.14 Cuna TSKeCTM UM 3aKOH BCEMMUPHOrO TArOTEHUs. YCKopeHue
cBoboaHOro NageHus

8.15 OswkeHne nnaHeT Bokpyr ConHua. lepBas kOCMUYeckas CKOPOCTb.
HeBecomMocCTb 1 neperpysku

8.16 PaBHOBecue maTepuanbHoM Tovku. AGCONOTHO TBEPAOE TENOo

8.17 PaBHOBecue TBepaoro Tena C 3akpenneHHOW OCbl BpalleHus.
MowmeHT cunbl. LieHTp TskecTn

8.18 Wmnynbc Tena. VIsameHeHne umnynsca. Mimnynec cunbl

8.19 3aKkoH coxpaHeHus umnyrbca

8.20 PeaktnBHOe ABMXEHNE

8.21 MexaHn4yeckas paboTa M MOLHOCTb

8.22 Pabota cun tsxecTtn, ynpyroctu, TpeHus. CBasb aHeprumn 1 paboThbl

8.23 MoTeHumanbHasa 3Heprust Tena, NOHSATOro Hag NOBEPXHOCTbIO 3eMnu

8.24 MoTeHumanbHasa 3HEPrnst CXKaTowm NPY>KUHbI

8.25 KuHeTunyeckasn aHeprusa. Teopema o KUHETUYECKON SHEpPrn

8.26 3aKoH COXpaHeHMs1 MeXaHNYeCKON SHeprumn

8.27 MpakTnyeckme paboTsbi:
OnpepnerneHne cpegHen CKOPOCTU CKOMBXEHNUs Bpycka Unu OBWDKEHNS
LIapWKa MO HAKIMOHHOM NIOCKOCTHU.
OnpegeneHne yckopeHuss Tena npu paBHOYCKOPEHHOM ABWXEHMU MO
HaKIMOHHOM NIOCKOCTH.
VccnepoBaHve 3aBUCMMOCTU MYTU OT BPEMEHM
npv paBHOYCKOPEHHOM ABWXEHUM ©e3 HavyanbHOM CKOPOCTH.
lMpoBepka rMnoTe3bl: ecnv Mnpyv PaBHOYCKOPEHHOM [ABWMXeHun 6e3
Ha4yanbHOW CKOPOCTU MYyTWM OTHOCSTCS KaK Psif HEYEeTHbIX 4uces, To
COOTBETCTBYOLLMNE MPOMEXYTKN BPEMEHN OANHAKOBBI.
MccnegoBaHne 3aBUCUMOCTM CUIbl TPEHUST CKOSBXEHUS OT  CUIbl
HOpPMarnbHOro JaBMeHUs.
OnpeaeneHune koahduumneHTa TPEHNSA CKOMBXEHUS.
OnpeperneHne XecTKOCTU NPYXKHBbI.
Onpegenenne paboTbl CUMbl TPEHWUS NPU PaBHOMEPHOM [OBMXKEHWM
Tena no ropu3oHTanbHON NOBEPXHOCTM.
Onpepenenne paboTbl cunbl ynpyroctm npu MNOogbeMe rpy3a C
NCNOoSIb30BaHNEM HEMOABMXXHOIO U NOABMXHOIo Gr1I0KoB

8.28 dusmdeckne aBNEHWs B MNpUpPOAE: NPUNUBbI U OTNMBLI, OBWXEHUE
nnaHeT COMHEYHOW CUCTEMbI, pPEaKTUBHOE [OBWKEHME KMBbIX
OopraHn3moB

8.29 TexHnyeckne  yCTpOMCTBa: CNUAOMETP, AaTyMKM  MOJSIOXKEHUS,

PacCTOSIHUSI U YCKOPEHWS, paKeThl

MEXAHWUYECKWME KONEBAHNA U BOJHbI

9.1

KonebaTtenoHoe aswxkeHne. OCHOBHblE XapaKTEPUCTUKM KonebaHWui:




nepvog, YactoTa, amnnuTyaa

9.2 MaTematnyeckmin U MNPYXMHHbIA MasiTHUKK. [MpeBpalleHne 3Heprum
npuv KonedaTensHOM OBWKEHUN

9.3 3aTyxatowwme konebaHus. BolHyxaeHHble konebaHusa. PesoHaHe

9.4 MexaHu4yeckne BornHbl. CBOWCTBaA MexaHU4eckux BOIH. [pogonbHbie
W nomepeyHble  BOMHbl. [nvHa BOMHbBI M CKOpPOCTb  ee
pacnpocTpaHeHuss. MexaHuyeckne BOMHbI B TBEpAOM  Tere,
CeCMnYeCcKne BOSHbI

9.5 3BYK. [pOMKOCTb 1 BbicoTa 3BYyKa. OTpaxeHue 3Byka

9.6 MHdpassyk 1 ynbTpassyk

9.7 MpakTnyeckme paboTsbi:
Onpepenenve 4YacTtoTbl M nepuoda konebaHum maTteMaTU4ecKoro
MasTHUKA.
OnpegerneHne YacToTbl M Nepyoa konebaHui NPYKMHHOIO MasiTHUKA
WccnepoBaHve 3aBucumocTy nepuoga konebaHuin nogBeLleHHOro K
HUTW rpy3a OT OAJIUHbI HATM.
WccnegoBaHne 3aBucMMOCTM  nepuoga  KonebaHurh  NPY>KMHHOTO
MasiTHMKa OT Macchl rpysa.
lMpoBepka He3aBUCMMOCTM Nepuoaa KonebaHui rpysa, NoaBELLIEHHOro
K HATK, OT Macchbl rpy3a u XeCTKOCTM NPYXuHbl. U3mepeHne yckopeHus
cBob60OAHOro NageHus

9.8 dusnyeckne SIBMEHUs B Mpupoge: BOCMPUSATME 3BYKOB XXMBOTHLIMMU,
3emMreTpsiceHne, CEMCMNYECKME BOSHbI, LlyHaMu, 3X0

9.9 TexHnyeckme YCTPOWCTBA: 3XOSOT, WCMOMb30BaHME YrbTpasByka B

ObITY M TEXHUKE

10 ONEKTPOMAIMHUTHOE NOJIE N SJIEKTPOMAIHUTHbBIE BOJIHbI
10.1 OnekTpoMarHuTHoe nonie. JnekTpoMarHuTHble BOMHbI. CBoOKMCTBa
3MNEeKTPOMarHUTHbIX BOJSTH
10.2 LLikana snekrpomMarHUTHbLIX BOJTH
10.3 OnekTpomarHuTHaa npupoda ceeTa. CkopocTb cBeTa. BonHosble
CBOWCTBa cBeTa
104 MpakTnyeckue paboTbl:
M3yyeHne CBOMCTB 3rEKTPOMArHUTHbIX BOSIH C MOMOLLIbO MOGMITbHOrO
TenedgoHa
10.5 dusmdeckne saBneHnss B npupode: OuonorMdeckoe OencTeue
BUONMOTO, yNbTPadMoNeTOBOrO N PEHTTEHOBCKOTO N3NyYeHui
10.6 TexHu4eckme yCTpOMCTBA: WUCMOMNb30BaHWE 3MNEKTPOMAarHUTHbIX BOJH
Onsi COTOBOW CBS3N
11 CBETOBbIE ABJIEHNA
111 JlyyeBas mogenb ceeta. cTouHUKM cBeTa
11.2 lMpamornuHerHoe pacnpocTpaHeHne ceeTa
11.3 OtpaxeHune ceeTa. [lnockoe 3epkano. 3akoH OTpaKeHns cBeTa




114 lMpenomneHne cBeTa. 3akoH npenomMmneHnss ceeTta. [lonHoe
BHYTpeHHee oTpaxeHne cBeTa

11.5 JInHza. Xoa nyyen B nuH3e

11.6 OnTtnyeckas cuctema potoannapara, MMKPOCKONa 1 Teneckona

11.7 a3 kak onTmnyeckasi cuctema. brnmsopykocTb 1 4anbHO30PKOCTb

11.8 PasnoxeHne 6enoro ceeta B cnektp. OnbiTbl HbtoToHa. CnoxeHune
cnekTpanbHbIX LBeTOB. [lucnepcus ceeTa

11.9 MpakTnyeckme paboTsbi:
WccnegoBaHne 3aBUCMMOCTW yrnia OTPaXeHUsi CBETOBOro nyya oT
yrna nageHus.
M3yyeHne xapaktepuctuk u3obpaxeHus npegmetra B MIOCKOM
3epkarne.
WccnegoBaHne 3aBUCUMOCTM yrna nNpenomsieHusl CBETOBOro fyya ot
yrna nageHus Ha rpaHuue "Bo3ayx - CTekno".
Mony4yeHne nsobpaxxeHnii ¢ MOMOLLIbI0 coOBUpatoLLen NNH3bI.
OnpepeneHne  QOKYCHOrO  pacCTOsiHUSE M ONTMYECKOW  CUnbl
cobuvpatoLen n1H3ebl.
OnbITbl MO pa3noXxeHuto 6enoro ceeTa B CNEKTP.
OnbITbl NO BOCNPUATUIO LBETA NPEAMETOB Npu NX HabnogeHun yepes
LBeTOBble (PUMNbTPLI

11.10 dusnyeckne sasnexHus B npupoge: 3atmenuns ConHua u JlyHbl, uBeTa
Ten, onTtuyeckme sBNeHus B atMmocdepe (uBeT Heba, pedpakuus,
pagyra, Mmpax)

11.11 TexHn4yeckmne ycTpomcTBa: OYKK, nepuckon, ootoannapart, onTUYeckme
CBETOBOAbI

12 KBAHTOBBbIE ABINEHNA

121 OnbiTbl Pesepcopaa v nnaHetapHas mogens atoma. Mogenb atoma
Bopa

12.2 UcnyckaHne u nornoweHne cseta atoMoM. KBaHTbl. JlMHenuyaTble
CMeKTpbI

12.3 PagnoaktmBHOCTb. Anbha-, 6eTa- n ramma-m3ny4yeHus

124 CtpoeHne atomHoro sapa. HyknoHHas mogens aTomHOro sapa.
U3oTonbl

12.5 PaavoaktuBHble npesBpalleHuns. MNMepunog nonypacnaga atoMHbIX S4ep

12.6 ApnepHble peakumn. 3akoHbl COXPaHEHUSA 3apsiLoOBOrO M MacCoOBOrO
yucen

12.7 OHeprusa cBa3n aToMHbIX agep. CBA3b MacChl U 3HEPrun

12.8 Peakumn cuHTesa u penenus agep. VCTouHukn sHeprum CorHua wm
3Be3]

12.9 AnepHaa oHepreTuka. [denctsme pagvoakTUBHBIX WU3MYYEHUN Ha
XVBble OpraHM3Mbl

12.10 MpakTnyeckme paboTsbi:
HabntogeHve CnoLwwHbIX U IMHERYaTbIX CNEKTPOB U3MNyYEHUs.




VccnepoBaHue TpeKoB: M3MEPEHUE SHEPTUM YacTULbl MO TOPMO3HOMY
nyTn (no chotorpadusm).
M3mepeHune pagnoakTMBHOro gooHa

12.11 dusnyeckne 4BMNeHUA B Npupode: eCTeCTBEHHbIN pPaguoakTUBHbLIN
OH, KOCMMUYECKMEe ny4u, paguoakTUBHOE W3My4YeHne MNpUPOOHbIX
MUHepanoB, [OEWCTBME pPaAMOaKTUBHBLIX W3MYYEHUN Ha OpraHusm
yenoseka

12.12 TexHnyeckne ycTpomcTBa: CNEKTPOCKON, MHANBUAYaNbHbIA O03UMETP,
kamepa BunbcoHa

153.8. [Ins npoBegeHUss OCHOBHOINO rOCy4apCTBEHHOro ak3ameHa no dwmsnke (ganee - O3 no
dm3mKe) mcnonbdyetca nepeyeHb (kogudukaTtop) npoBepsemMbix TpeboBaHWI K pe3ynbTataMm OCBOEHMS
OCHOBHOW 0Opa3oBaTenbHON NporpamMmmbl OCHOBHOMO 00Llero 06pasoBaHus U 3NEMEHTOB cogepXaHus

Tabnuua 22.6
Mposepsemble Ha O3 no cdusnke TpedboBaHUS

K pedynbTaTam OCBOEHMWS1 OCHOBHOM 06pa3oBaTenbHON NporpaMmbl
OCHOBHOro obero obpasoBaHus

Ko [MpoBepsiemble TpeboBaHUS K NpegMeTHbIM pesyrnbTataMm 6a30BOro ypoBHS
npoBepsemMoro OCBOEHUS OCHOBHOW 06pa3oBaTenbHOM NPOrpamMmmbl OCHOBHOMO obLero
TpeboBaHusi o6pasoBaHusa Ha ocHoBe PIOC
1 lMoHMMaHue ponu PuUsnkn B Hay4HOW KapTuHe MUpPa;

chOpMUPOBaAHHOCTL 6a3oBbIX MNpeACcTaBfieHUA O 3aKOHOMEPHOW CBHA3N MU
Nno3HaBaemoCTV SABMEHUN Npupodbl, O pOnuM SKCnepuMeHTa B U3MKe, O
cucTtemoobpasyloller ponn (ousnkm B pasBUTMM €CTECTBEHHbIX HayK, TEXHUKU U
TexHonormn, o6 9BOMLMU (PUNYECKMX 3HaHUA W KX PONM B LIENOCTHOW
€CTECTBEHHOHAY4YHOW KapTMHE Mupa, O BKNage POCCUMUCKMX W 3apyBexHbIX
YYeHbIX-(OM3NKOB B pa3BuUTME HayKW, OOBSACHEHWE MPOLECCOB OKPYXKaKLLEro
Mupa, pasBuTUE TEXHUKU N TEXHOIOMNNI

2 3HaHMa o Buaax MaTtepuu (BeLecTBO M More), O OBWKEHWW Kak crnocobe
CyllecTBOBaHMsA matepun, o006 aTOMHO-MOMEKYNAPHONW TEOopUn CTPOEHUSA
BeELleCTBa, O (OM3NYECKOM CYLIHOCTU SBMNEHUA Npupoabl (MexaHUYeckux,
TENMOBbIX, ANTEKTPOMArHUTHbIX U KBaHTOBbIX);

YMEHME pasnnyaTb SIBIIEHUS MO OMUCAHMIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE
OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOE SABIEHUE;

YMEHWE pacno3HaBaTb MPOSIBIIEHNE WU3YYEHHbIX (PU3MYECKNX SBMEHUA B
OKpY>KaloLeM MMpe, BblAeNssi X CyLEeCTBEHHbIE CBOMCTBA (NPU3HaKK)

3 BnageHne ocHoBaMyn NOHATUNHOIO annapara n CMUMBOJIMYECKOIo A3blKa (*)VISI/IKVI n
ncnosib3oBaHme ux onsa peleHua y'-leﬁHbIX 3apgau;

YMeHMe Xapaktepu3oBaTb cBoncTBa Tern, q)msvlqecme ABreHna n npoueccol,
ncnonb3yA C*)yHﬂaMeHTaJ'Ibele n saMnmpunyeckme 3akoHbl

4 YMeHne onucbiBaTb N3y4YeHHble CBOWCTBa Ten u cbmsmquKme ABIEHUA,
ncnonb3yA (*)I/ISVI‘-IeCKMe BEeIMYUHbI

5 BnageHve ocHoBamMy METOOOB HAy4yHOro MNO3HAHUS C y4eToM cobnioaeHus
npasun 6e3onacHoro Tpyaa:

HabnogeHne uUanvecknx SABMEHUR: YMEHUE CaMOCTOSITENbHO cobupaTtb
9KCMEpPUMEHTamNbHYI0 YCTaHOBKY W3 pgaHHoro Habopa o6opygoBaHusa Mo
WHCTPYKUUW, OMUCbIBaTb XOA4 OnbiTa W 3anucbiBaTb €ro  pesynbraThl,
dhopMynnpoBaTb BbIBOAbI;

NpoBeAEHUE MPAMbIX U KOCBEHHbLIX WU3MEPEHUA (PUINYECKMX BEFMUYMH: YMEHUE




nnaHMpoBaTb M3MEpPEeHUs, CamMOCTOATENbHO CcOobMpaTb JKCNEPUMEHTarNbHYO
YCTaAHOBKY MO WHCTPYKLUWUWN, BbIMUCASTb 3HAYEHUE BEMWYUHBI MU aHanUM3npoBaTb
nonyyeHHble pesynbTatbl C Y4€TOM 3aJaHHOW MOrpeLHoCTN pesynbTaToB
N3MepeHui;

npoBefeHNe HECNOXHbIX KCMepUMEHTaNbHbLIX UCCNEeAOBaHUN; CaMOCTOATENbHO
cobvpaTb 9SKCMEpPUMMEHTAlbHYK YCTAHOBKY W MPOBOAUTb UCCnegoBaHMe Mo
WHCTPYKUUWN, NPEACTaBNSATb MOJSlyYeHHblE 3aBMCUMOCTU (PU3UYECKNX BENUYMH B
Buae Tabnuy un rpadukoB, yuYuTbiBaTb MOrpeLWHOCTW, genaTb BbIBOAbI MO
pesynbTartam uccriefoBaHusi

6 lMoHMMaHWe xapaKTepHbIX CBOMUCTB (bM3NYECKUX Moaenen (MaTepmnanbHas Touka,
abconTHO TBEpPAOE Teno, Mogenu CTPOEHUs ra3oB, XXUAKOCTEN 1 TBepAbIX Ten,
nnaHeTapHas MOAENb aToma, HYKIMOHHas MoJenb aTOMHOro s4pa) U ymeHue
NPUMEHSATb X Anst 06bACHEHUSA hU3NYEeCKnX NpoLEeCCOB

7 YMeHne obbAcHATL (bmanyeckne npoueccbl U CBOMCTBa Ten, B TOM yucne un B
KOHTEKCTe CuTyauui NpaKTMKO-OPUEHTUPOBAHHOIO Xapaktepa, B YacTHOCTW,
BbISABNATb NMPUYNHHO-CNIEACTBEHHbIE CBA3N N CTPOUTb OOBSACHEHWE C Onopou Ha
M3y4yeHHble  CBOWCTBA  (PU3MYECKUX  ABMEHUN,  PU3MYECKue  3aKOHbI,
3aKOHOMEPHOCTU N MOAEenu

8 YMeHne peliaTb pacyeTHble 3ajaunm (Ha 0as3e 2 - 3 ypaBHEHMI), MCNONb3ys
3aKOHbl M opMynbl, CBA3biBalOWMe (u3nyeckne BenuuMHbl, B 4acTHOCTW,
3anvcblBaTb KpaTkoe YCroBMe 3ajadv, BbISBMNSATb HegocTalowme OaHHble,
BblIBUpaTh 3akoHbl U POpPMyrbl, HeOBXoaMMblE AN ee peLleHusl, NCMoMnb3oBaTb
CnpaBoOYHble [AaHHble, MNPOBOAWUTL pacyeTbl M OUEHMBATb PeanMcTUYHOCTb
MOMYYEHHOrO0  3HayeHMs  (PU3NYECKOW  BENUYMHbBI, yYMEHMe  OonpeaensaTb
pa3MepHOCTb (PM3NYECKON BENUYUHBI, MONYYEHHON MPpU pELLEHNN 3a4a4un

9 YMeHne xapaktepusoBaTb MNPUHLKMNBI AENCTBUS TEXHUYECKUX YCTPOWUCTB, B TOM
yucrne GbITOBbIX NPUOOPOB, N MPOMbILISIEHHBIX TEXHONTOMMYECKMX NPOLLECCOB MO
UX ONUCaHWI, WCNOSb3ys 3HaHMS O CBOWCTBaxX (OU3MYECKUX SBMEHUA W
Heobxoaumble pr3nyecKkne 3akOHOMEPHOCTH

10 YMeHne ncnonb3oBaTb 3HaHUSA O PU3NYHECKUX SBIIEHUSIX B NOBCEAHEBHOW XU3HN
ans obecneveHnss GesonacHoCTU Npu obpalleHnn ¢ ObITOBLIMKM MpubdopamMu u
TEXHUYECKMMW YCTPOWNCTBAMW, COXpPaHEHWUS 300pOBbS U COOMIOOEHMS HOPM
3KOMOrMyecKkoro NOBeAEHUS B OKpYXXaloLwwen cpefe; NoHMMaHue HeobxogmMmocTu
NPUMEHEHNS OOCTWXKEHUA U3MKM W TEXHOMOMMin  Ans  paumoHanbHOro

NpUPOAONONb30BaHUSA

11 OnbIT noucka, npeobpas3oBaHUs M NpeAcTaBneHns MHopMauun dusmdeckoro
copepxaHus c MCMNOSb30BaHNEM NHOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHONOIN;

YMEHWe oueHMBaTb [JOCTOBEPHOCTb MOMyYEeHHOW WHopMauum Ha OcHoBe
VMEIOLLMXCSA 3HAHUA U JOMNONMHUTENbHbIX NCTOYHUKOB;

YMEHME MCMNOSb30BaTh MPU BbIMOSTHEHUN Yy4eOHbIX 3a4aHUN Hay4YHO-NOMYNSAPHYIO
nutepaTypy (mM3n4ecKkoro cogepxkaHusi, CrpaBoOYHbIe MaTepuarbl, Ppecypcbl CeTH
WHTepHeT;

BnageHne ©0as30BbIMM HaBblkamMy Mpeobpa3oBaHMs WHGOpPMauMM U3 OLHON
3HAKOBOW CUCTEMbI B APYryl; YMEHUe co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble COOBLLEHMSA HA OCHOBE MHAOPMALIMN N3 HECKOMBbKMX MCTOYHUKOB

Tabnuua 22.7

[MepeyeHb aneMeHTOB cofepxaHus, nposepsieMbix Ha OIS no ¢u3uke

Koa lMpoBepsieMblin 3NeMeHT coaep)KaHus




MEXAHUYECKUME ABJIEHNA

1.1 MexaHudyeckoe aBmxeHue. MaTepuanbHas Tovka. Cuctema otcyeTa. OTHOCUTENBHOCTb
OBWXEeHUS
1.2 PaBHOMepHOe 1 HepaBHOMepHoe pfBwxeHne. CpegHasa ckopocTtb. Popmyna ans
BbIYNCNEHUSA CPEOHEN CKOPOCTU:
S
V=—
t
1.3 PaBHOMepHOE npsMonuHenHoe aBmxkeHne. 3aBUCUMOCTb KOOPAMHATLI Tena OT BPEMEHNU
B Cny4yae paBHOMEPHOro NPSMOMMHENHOTO ABUXEHMS:
X(t) = X + Vyt.
"padmkn 3aBUCMMOCTM OT BPEMEHMU ANt NPOEKLMMN CKOPOCTU, MPOEKUNN NEPEMELLEHNS,
nyTW, KOOPAMHATLI NPU PAaBHOMEPHOM MPSIMOSIMHENHOM ABUXKEHUN
14 3aBMcMMOCTb  KOOpAMHATBl Tera OT BPEMEHM B Criydyae PaBHOYCKOPEHHOrO
NPSAMONUHENHOIO ABUXEHNSA:
2
t
x(t)=x,+v, t+a -—.
2
®dopmMynbl Ana Npoekunn nepemeLLeHnsi, NPoeKkUmMmM CKOPOCTU U NPOEKUUU YCKOPEHUS
npy paBHOYCKOPEHHOM MPSAMOMMHENHOM ABUXKEHUN:
2
t
Sx(t):vo,v .t+ax B
2
v.(t)=v,, +a, -t,
a,(t) = const,
2 2 _
Vox - Vix = 2axsx-
padukn 3aBMCMMOCTU OT BpPEMEHM ANS MNPOEeKUUM YCKOPEHUS, NPOEKUUU CKOPOCTH,
NpoeKkuun nepemeLleHnsi, KOOpAMHAaTbl MNpU  PaBHOYCKOPEHHOM  MPSMOMMHENHOM
OBVDKEHUM
1.5 CeobogHoe nageHue. Popmynbl, onucbiBawowme cBobogHOe MajeHne Tena no
BepTMKanu (OBWXeHWe Tena BHU3 UMW BBEPX OTHOCUTENbHO MOBEPXHOCTM 3emnu).
padumkn 3aBMCMMOCTU OT BpEeMEHU AMs NPOeKUMU YCKOPEHUs, NPOEKLMM CKOPOCTU U
KoopauHaTbl Npy cBOGOAHOM NageHuMM Tena no BepTukanm
1.6 CKOpOCTb paBHOMEPHOTrO ABWXKEHUS TeNa No OKPY)XHOCTWU. HanpaeneHune ckopocTu.

dopmyna ans BbIMUCIIEHMSI CKOPOCTU Yepes paanyc OKPYXHOCTU 1 nepuog obpalleHus:

_27R
_T .

v

LleHTpocTpemuTenbHOe ycKkopeHue. HamnpaeneHne LeHTPOCTPEMUTENBHOIO YCKOPEHMSI.
dopmyna ans BblYMCIIEHUS YCKOPEHUS:




CDopmyna, CBA3blBakowlaa nepuog n 4actoTy o6pa|.|.|,eH|/|ﬂ:

1
V=—
T
1.7 Macca. lNnoTtHocTb BewecTBa. Popmyna M5 BblMUCIEHNSA NNOTHOCTU:
m
p==
e
1.8 Cwvina - BekTopHas cuandeckasi BenuunHa. CnoxeHune cun
1.9 AsneHne nHepumu. MNMepsbin 3akoH HetoToHa
1.10 BTopoli 3akoH HbtoToHa:
F=m-a.
CoHanpaBneHHOCTb BEKTOpPa YCKOPEHUA TeNna 1 BEKTOpa CUMbl, AEUCTBYHOLLEN HA TENO
1.11 Bsanmopencteue ten. TpeTuin 3akoH HetoToHa:
F, ==k,
1.12 TpeHne nNokos U TpeHne ckonbxeHus. Popmyna Ans BbIYUCNEHNS MOAYNSA CUMbl TPEHUSA
CKOIbXKEHWS:
Fy=p-N
1.13 Oedopmaunsa tena. Ynpyrne n Heynpyrue gedopmaumun. 3akoH ynpyron gedopmauum
(3aKkoH Nyka):
F=k-Al
1.14 BcemupHoe TaroteHune. 3akOH BCEMUPHOTO TArOTEHMS:
m,-m
— 1 2
F = G'—2~
R
Cuna TsxecTtn. YckopeHue cBob6ogHOro nageHus.
dopmyna ans BbIYUCIIEHNSA CUSbI TSHKECTM BOIIM3U NOBEPXHOCTM 3eMIu:
F =mg.
OeumxeHne nnaHeT Bokpyr ConHua. [epBas KocMudeckasi ckopocTb. HeBecomocTb U
neperpysku
1.15 MMnynbc Tena - BeKTopHaa usndeckasa BennymHa.
p=my
MMnynbc cuctemMbl Ten.
M3meHeHne umnynbca. MiMnynbc cunbl
1.16 3aKoH coxpaHeHus nMnynbca Ans 3aMKHYTOM CUCTEMBbI TEST:

P = my, +m,v, = const.




PeakTnBHoe gBmxeHune

MexaHn4yeckas pabota. Popmyna ans BbluUCIIEHUS paboThbl CUMbI;
A= Fscosa.

MexaHun4yeckass MOLLHOCTb:

1.18

KnHeTnyeckas v noTeHumansHas Hepruga.
CDopmyna OnNs1 BbIYNCIEHNS] KUHETUYECKON SHEpPrnn:

2
my

2

E, =

Teopema 0 KNHETUYECKOWN SHEPIUN.
dopmyna Ans BbIMUCIIEHMSA NOTEHLMANbHOW SHEPIMK Tena, NOAHATOro Hag 3emnen:

E, = mgh

MexaHunyeckas SHEeprua:
E=E+E,.

3aKkoH cOxpaHeHusi MexaHudeckon aHeprun. Popmyna aAns 3akoHa COXPaHEHUs
MEXaHUYECKOWM 3HEPTUU B OTCYTCTBUE CUIT TPEHUS:

E = const.

MpeBpalleHne MexaHU4EeCKON 3HEPTUM MPU HANUYUK CUTbl TPEHWUS

1.20

MpocTble MexaHnambl. "30510TOE NPaBUIO" MeEXaHUKMU.
Pblyar. MOMeHT cunebl:

M = FI.
YcnoBue paBHOBeCUS pblyara:

M1+M2+...=O.

MNoaBWXKHBINA N HENOABWXKHBLIA BIOKN.

— 110JI€3Has
KM npocTtbix MexaHuamos, = 1

3aTpaucHHas

1.21

[asnenune TBEPOOoro tena.
CDopmyna Anda BblMUCNEHNA OaBNEeHNA TBepaoro tena:

P=E-

[asneHune rasa. AtmoccepHoe gaBneHue.
MmapocTaTtnyeckoe AaBneHne BHYTPU XUOKOCTH.
dopmyna aons BbIYUCNIEHNS OABMNEHUS BHYTPU XXUAKOCTU:




P =pgh+ p,,

1.22

3akoH NMackans. M'mopaBnnyeckuin npecc

1.23

3akoH Apxumena. dopmyna ona onpefeneHns BbiTankMBalLlen cunbl, JeNCTBYOLEN
Ha Teno, NOrPY>XeHHOEe B XXWUAKOCTb UMK ras:

FApr = ng

Ycnosue nnaeaHus Tena. [NnaBaHve CyaoB 1 BO3agyxonraBaHue

1.24

MexaHunyeckne konebaHus. AmnnuTyaa, nepuog WM 4YactoTa konebanuin. dopmyna,

1

CBA3bIBalOLLAsA YacToTy M Nepuon konebaHui: V = ?

1.25

MaTemaTu4ecknin U NPYXUHHbIN MasTHUKK. [peBpalleHne aHeprm npu konedartenbHOM
ABVDKEHUN

1.26

3aTyxarou.|,Me konebaHus. BbIHy)KD,eHHbIe konebaHusi. Pe3oHaHc

1.27

MexaHu4yeckue BonHbl. [pogonbHble U nonepeyHble BOMHbI. [nnHa BOSMHbI U CKOPOCTb
pacnpocTpaHeHusi BOSHbI:

A=v-T

1.28

3ByK. [poMKOCTb 1 BbIcOTa 3ByKa. OTpaXkeHne 3BYKOBOW BOSMHbI Ha rpaHuue AByX cpef.
WHdpasByk 1 ynbTpasByk

1.29

MpakTnyeckue paboThbl

M3mepeHune cpeHen NiOTHOCTU BeLwecTBa; apXMMegoBOW CUSbl; XKECTKOCTU MPY>XUHbI;
koadpdrLUMEHTa TPEHUS CKOMbXEHWS; paboTbl CUMbl TPEHUS, CUMbl YNPYrOCTU; cpeaHen
CKOpOCTM [ABWXeHMs1 Opycka MO HaKMOHHOW MNITOCKOCTM; YCKOpeHus Opycka mnpu
OBWKEHMM MO HAKIMOHHOW MIIOCKOCTU; YacToThl M Nepuoaa KonebaHuin mateMaTU4eckoro
MasATHUKA; 4acTOTbl M Mnepuoda KonebaHui NPY>XUHHOTO MAATHUKA; MOMEHTa Cunbl,
OeVCTBYIOLLEro Ha pblyar; paboTbl CUMbl YNpyroctM npu nogbemMe rpy3a C MOMOLLbIO
HenoABwkHOro 6noka; paboTbl CuMbl YNpyroctu Npu MNogbeMe rpy3a C MOMOLLbIO
noaBwxkHoro 6rnoka.

ViccnegoBaHne 3aBUCMMOCTM apXMMEZOBOW Curbl OT 06bema NOrpykKeHHOM YacTu Tena
M OT NNOTHOCTU XWUOKOCTU; HE3aBUCUMOCTU BbITaJ'IKVIBaIOLIJ.eVI CUIlbl OT MacCCbl Tena;,
CuUnbl TPpeHNA CKOIMbXeHUA OT CWUIlbl HOpMalribHOro gaBlieHnAa U OT poAda NMOBEPXHOCTU,
Cunbl YNpyrocTu, BO3HUKAaWOLWEN B MNPYXWMHE, OT cTerneHn Aedopmauun MnpyXuHb;
yCKOpeHus Opycka OT yrra HakfioHa HanpaensiLllen; nepuoga (4actoTbl) konebaHumn
HUTAHOIO MadaTHUKa OT ANUHbI HUTKW, nepuopa konebanum NPYKUHHOIO MadATHUKaA OT
Maccbl Tpy3a W >KECTKOCTM MNPYXWHbI; WCCrefoBaHWe He3aBMCUMMOCTU nepuoga
konebaHWin HUTAHOrO MasiTHMKa OT Macchl rpy3a.

MpoBepka ycnoBus paBHOBECUS pblyara

1.30

dusmyeckme SBNEHUs B Npupoae: NpuUMepbl OBMXKEHMS C Pas3fnUYHbIMU CKOPOCTAMU B
XMBOWN U HEXUBOW Npupoae, AeNCTBUE CUNbl TPEHUS B MPUPOAE U TEXHUKE, NPUNMBLI U
OTNMBbI, ABWXeHMEe nnaHeT CONHEYHON CUCTEMbl, PEeaKTUBHOE [ABWXEHWUE >XUBbIX
OpraHM3MoB, pblyarM B Tere 4YenoBeka, BMUsiHUE aTMOCHEPHOro AABMEHUS Ha >XUBOW
opraHusMm, nnaBaHve pblb, BOCNPUATME 3BYKOB >KMBOTHbIMW, 3eMIETpsiCeHue,
ceficMnYeckune BOJHbI, LilyHamMu, 3X0

1.31

TexHu4yeckue ycTpoMcTBa: CNMOOMETP, AaTUYMKU MOMOXEHWUS, PACCTOSHUSA U YCKOPEHUs,
AMHAMOMETp, MOAWWMHUKA, PaKeTbl, pblyar, MOABMXKHBIA W HEMOABWXKHBLIA BroKu,
HaKMoOHHas MIOCKOCTb, MpOCTble MexaHusmbl B 6bITy, coobLialowmecs cocyabl,
YCTPOWCTBO BOAOMNPOBOAA, MMApaBnuyeckuii npecc, MaHoMeTp, 6apomeTp, BbICOTOMEP,
NOPLUHEBOM HAcOC, apeoMEeTP, IXOSIOT, UCMONb30BaHMeE YNbTpasByka B ObITY U TEXHUKE




TEMJIOBLIE ABNEHNA

21 OCHOBHbIE MOMOXEHWUSI MOMEKYNSAPHO-KMHETUYECKON TEeopun CTPOEHMS BeLLecTBa.
Mogenu TBepOoro, Xuakoro u rasoobpasHoro coctosHun BelwectBa. Kpuctannuueckune
n amopdHbIe Tena
2.2 OemxeHne yacTtuy BewectBa. CBA3b CKOPOCTU OBWXKEHWUS YacTuLl C TemnepaTypown.
BpoyHoBckoe aBwkeHue, anddysus
2.3 CmauuBaHue 1 KanunnspHble ABNeHns
24 Tennosoe paclumpeHve n cxartme
2.5 Tennosoe paBHOBeECKE
26 BHyTpeHHss1 aHeprusa. PaboTta u Tennonepegada kak cnocobbl U3BMEHEHUSA BHYTPEHHEWN
aHeprnn
2.7 Buagpbl Tennonepenayn: TennonpoBOAHOCTb, KOHBEKUUS, N3TTyYeHne
2.8 HarpeBaHwne n oxnaxgeHue ten. Konnyectso TennoTbl. YaenbHasa TENNOEMKOCTb:
Q= Cm(tz - t1)
29 3aKoH coxpaHeHMs 3Heprum B TEMMOBLIX NpoLeccax. YpaBHeHWe TennoBoro 6anaHca:
Q+Q,+...=0
2.10 VcnapeHue n koHaeHcauus. isameHeHne BHYTpPEHHE aHeprumn B npouecce ucnapeHns un
KoHOeHcaumu. Kunenue xuakocTtu. YaeneHasa Tennota napoobpasoBaHus:
12
m
2.1 BnaxHocTb Bo3gyxa
2.12 MnaBneHve n kpuctannusauus. VIameHeHne BHYTPEHHEW SHepruv npu nnasneHur u
Kpuctannusaumn. YaeneHas TennoTa nnasreHus:
m
2.13 BHYTpeHHsI1 aHeprusa cropaHust Tonnuea. YaenbHas TennoTa cropaHusi Tonnuea:
q=—
m
2.14 MpuHumMnbl paboTbl TennoBbix aAsuratenen. KN4 tennoeoro asuraTens
215 MpakTnyeckue paboThbl
MamepeHne yOenbHOW TEnmoeMKOCTM  METarIM4yeckoro LUMIMHAPA; KonudecTBa
TennoTbl, MOSy4YEHHOro BOAOW KOMHATHOM TemnepaTypbl (OUKCMPOBAHHOM Macchl, B
KOTOpYI0 OMyLleH HarpeTblil UUNWHAP; KONMMYecTBa TennoTbl, OTAAHHOIO HarpeTbiM
UMNMHAPOM, MOCMe OMyCKaHWs ero B BOAYy KOMHATHOM TemnepaTypbl; OTHOCUTENbHOW
BNaXXHOCTW BO3A4yXa; yAenbHOW TENMOTbI NNaBneHns nbaa.
ViccnenoBaHne mM3aMeHeHUs TemnepaTtypbl BoAbl MPU PasfuyHbIX YCMNOBUSAX; SBMEHMUS
TennoobmeHa npu cMeLnBaHUN XONO4HOW U ropsiyen BOAbI; NpoLiecca ucnapeHns
2.16 dusnyeckme sBNEHUs B NPUPOLE: NOBEPXHOCTHOE HaTSHXKEHUE U KanunnsipHble siBNEeHWs




B npupoge, Kpuctannbl B npupoge, u3anydeHve ConHua, 3amep3aHne BOLOEMOB,
Mopckue 6pusbl; o6pa3oBaHMe pockl, TyMaHa, UHesi, CHera

217

TexHn4yeckMe yCTpoOiCTBa: Kanumnspbl, MNPUMEpPbl  WUCMONb30BaHUS  KPUCTanmoB,
JKMOKOCTHBIA TEPMOMETP, AaTyuMk TEMNepaTypbl, TEPMOC, CUCTEMA OTOMIMEHUS [JOMOB,
TMrPOMETPbI, NCUXPOMETP, NapoBas TypbuHa, ABUraTeslb BHYTPEHHENO CropaHust

ONEKTPOMAIMHNTHBIE ABJIEHNA

3.1

GHEKTpM?»aU,VIFI Ten. [1ea Buga ANEKTPUYECKUNX 3apaaoB

3.2

B3anmopencTsue 3apsikeHHbIX Ten. 3akoH KynoHa

3.3

3akoH COXpPaHEeHNA 3NEKTPNUYECKOro 3apaga

3.4

OnekTpuyeckoe nomne. HanpskeHHOCTb anekTpuyeckoro nons. MpuvHuun cynepnosvumm
3MeKTPUYECKUX nonen (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocutenn anektpudecknx 3apagos. [eicTBme aneKTpUYecKoro nomns Ha anekTpudeckme
3apagpbl. [poOBOAHWKM U ONINEKTPUKN

3.6

[MOCTOSIHHBI  3nEeKTpUYeckUn TOK. [elcTBMS anekTpuyeckoro Toka. Cwuna Toka.
HanpsxeHue.

=4
t

v=2
q

3.7

SﬂeKTpM‘-IeCKOG conpoTtuBiieHne. YpaenbHoe ANIEKTPNUYECKOE CONPOTUBIIEHNE!

3.8

3.9

MocnenoBaTenbHoe coeauHeHe NPOBOAHMKOB:

|1=|2;U=U1+U2;R=R1+R2.
I'Iapanneanoe coegunHeHne nNpoBoaHUKOB paBHOIo CONpPoOTUBIIEHUA:

R
= CrR=N
Ui =Uy I =14 + 1y 5

CmMmellaHHble coeanHeHUs npoBOAHMKOB

3.10

Pa6oTa 1 MOLLHOCTb 3NEKTPUYECKOro ToKa.

A=U-1-tP=U"|

3.1

3akoH [xoyns-JleHua:

Q=1-R-t




3.12

OnbiT OpcTtega. MarHMTHOe none npsiMoro MpPoBOAHMKA C TOKOM. JIMHUM MarHWTHOM
NHAYKLMK

3.13 MarHuTHoe none NOCTOSAHHOro MarHuTa. BsaumoaencTeme NnoCTOSAHHbIX MarHUTOB

3.14 [ewncTBrne MarHMTHOro NoOMs Ha NPOBOAHMK C TOKOM

3.15 OnbiTol Papages. AABneHne SnekTpoMarHMTHOM nHaykumn. MNpasuno JleHua

3.16 MpakTuyeckme paboTbl
ViamepeHne anekTpuyeckoro COMPOTUBMEHUS PE3UCTOPa; MOLLHOCTU 3MNEKTPUYECKOro
TOKa; paboTbl ANEKTPUYECKOro TOKa.

VMccnegoBaHve 3aBUCUMMOCTW CUMbl TOKa, BO3HMKAKOLWLEro B MPOBOAHUKE (pe3ncTopsl,
namMnoyka), OT HanpshKeHMs Ha KOHUax MPOBOAHWUKA; 3aBUCUMOCTWU COMPOTMBIEHUS OT
ONWHBI NPOBOAHMKA, NNOLWaan ero nonepeyHoro ceveHns 1 yaernbHOro ConpoTUBNEHNS.
lMpoBepka npaBuna pAns 3MeKTPUYEcKoro HarmpsikeHus npu  nocnegoBaTenbHOM
COeIHEHUN NPOBOAHWKOB; MNpaBuna ANns  Cunbl  SMNEeKTPU4eckoro Toka npwu
napannenbHoOM coeanHEHUN NPOBOAHWNKOB (Pe3MCTOPbl U NaMnoYka)

3.17 dusnyeckme GBneHWs B Npupoge:  dNeKkTpuyeckMe SBneHus B atmocdepe,
3NEKTPUYECTBO XUBbLIX OPraHW3mMoB, MarHuTHoe none 3emnu, Aperd MNOMCcoB, Ponb
MarHWTHOrO Nons A5 X13HK Ha 3emrie, NoNsipHOe CUsHNE

3.18 TexHudeckMe yCTPOWCTBA: SMEKTPOCKOM, amMnepMeTp, BONbTMETP, PEOoCTaT, CYETUYMK
ANEKTPUYECKON  BHEPruu,  AneKTpoOoCBETUTENbHbIE  MNpubOopbl,  HarpeBaTerbHble
anekTponpubopbl  (NpUMepbl), 3MNekTpUYecKkMe MNpeaoXpaHUTenu, dMneKTPOMarHur,
aneKkTpoABUraTenb NOCTOSHHOIO TOKa, reHepaTop NOCTOSIHHOMO TOKa

3.19 OneKkTpoMarHuTHble BOrHbI. LLkana anekrpoMarHuMTHbIX BOJSH

3.20 JlyyeBas mogens ceeTa. [NpsMonuHernHoe pacnpocTpaHeHne ceeTa

3.21 3aKoH oTpaxeHus ceeTa. [nockoe 3epkano

3.22 MpenomneHue cBeTa. 3akoH NpenomMneHus ceeTa

3.23 Hwvcnepcus ceeta

3.24 INnnHza. Xog ny4ven B nMH3e. POKycHOE paccTosHMe NnH3bl. OnTnyeckas cuna NuMH3bI:
D=1/F

3.25 'na3 kak onTuyeckasi cuctema. OnTuyeckue npubopsl

3.26 MpakTuyeckme paboTbl
M3mepeHne onTuyeckorW cunbl cobuparowenn nuH3bl;  (POKYCHOro  pacCTOSHMSA
cobupatowen nuH3bl (MO CBOMCTBY paBeHCTBa pa3MepoB npeameTta U nsobpaxeHus,
Koraa npegMeT pacrnoriokeH B ABOMHOM OKyce), MoKa3aTensi NPefioMneHms cTekna.
ViccnegoBaHue CBOMCTBA M300paXeHUsl, MOTy4EeHHOro C MOMOLLbI0 COOMpaloLLLEN NNH3bI;
M3MEeHeHNs1 (OOKYCHOTO pPacCTOAHMA [OBYX CIOXEHHbIX JMH3; 3aBMCUMOCTM yrrna
npesioMsIeHns CBETOBOIO fyva OT yria nageHusa Ha rpaHuue "Bo3gyx - ctekno”

3.27 dusnyeckme aBneHus B npupoge: 3atmeHns ConHua u JlyHbl, LBeTa Ten, onTuyeckne
siIBNeHuns B atmocdepe (LBeT Heba, pedpakums, pagyra, Mupax)

3.28 TexHndeckme yCTpoMUCTBa: OYKM, NepUCKOr, choToannapar, OnTu4Yeckne CBeToBO bl

4 KBAHTOBBbIE ABNEHNA
4.1 PaguoaktuBHocTb. Anbda-, 6eTa-, ramma-usnyveHus. Peakunn anbda- n 6eta-pacnaga




4.2 OnbiTol Pesepdopaa no paccesaHuio anba-yacTtul,. lNnaHetapHaa moaens atoma

4.3 CoctaB aTomMHoro sgpa. N3oTonbl

4.4 Mepwop nonypacnaga aToMHbIX S4ep

4.5 ApepHble peakumun. 3akoHbl COXpaHEeHWs 3aps40BOro U MacCoBOrO YMCEN

4.6 dusnyeckme sBMEeHUS B Npupoae: eCTECTBEHHbIN PaaMOaKTUBHbBIN DOH, KOCMUYECcKue

nyyn, pagvoakTUBHOE M3rydeHue MPUPOLHLIX MUHepanoB, OEWCTBUE PagMOaKTUBHbIX
N3Mny4yeHnii Ha opraHn3m 4YeroBeka

4.7 TexHnyeckne YCTPOWCTBA: CMEKTPOCKOM, WHAMBMAYaNbHbIN  OO3UMETP, Kamepa
BunbcoHa, agepHas sHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






