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MOSCHUTEJBHASA 3AIIUNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTelIbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MIpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepkaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS M OpraHMU3alUi0 H3y4eHUs
$u3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TakKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma no (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTh
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJCP)KAaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

[TporpamMma mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusrka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IIOCKOJIBKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 PU3HUECKoil Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTUHY MHpa, IPEIOCTaBIIsieT Haubosee sICHbIe
00pa3Ipl MPUMEHEHHsI HAYYHOTO METOJla TIO3HAHMsI, TO €CTh CIoco0a MOTydCHHUS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUEeCKOTo oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOM TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATH JAHHBIC K UCITIOJIb30BATh HAYYHBIC 1OKA3aTCILCTBA AJIA
IMOJIYYCHUA BBIBOJOB».

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OIlpeNiesieHbl B KOHIEMNIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yroNIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJarolIuXxcs K HaydYHOMY
HU3YYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJe TTO3HAHUSA ¥ (HOPMHUPOBAHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTara H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH JUISI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXKHBIX  cdepax  Oyayuien
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBS3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JadbHEHUIIIeMy OOyUCHHIO B 3TOM HaMpaBJICHUU.

JlocTikeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHUIINX pPACYCTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIEeCKOro CoAepKaHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HMKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE UH(GOpMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTETPHOCTH, CBI3aHHBIMU
C (u3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMUA Ha
JTOCTIDKEHUSIX (DU3UIECKON HAYKH.



OO111ee yuCiIoO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU 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).

[Ipennaraemslii B mporpamMmMe no (pu3HKe NnepeyeHb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUcKa SKCIEePUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (U3UKE.



COJEPXKXAHUE OBYUEHUA

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

dusuka — Hayka o mnpupone. fABneHus npupoipl. PUIHYECKHUE SBICHU:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHune Quznueckux BeluduH. DPuznyueckue
npubopsl. [lorpemHocTs u3MepeHnii MexyHapoiHasi cucteMa eauHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcTecTBeHHOHAy4HBIM METOJ TO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIBbIO MOIeeH

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYyPa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. H3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccnenoBaHusl MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHavaibHbIE CBEACHUS 0 CTPOCHUH BellleCTBA.

Ctpoenue BemiecTBa: aToMbl M MOJIEKYJbI, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne yacTtul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe aBmxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3auMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmonenue  siBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsAOB (C  HCIOJb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacder mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuia ynpyrocTd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CHUJla
TsokecTu. Crila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Tea.
2. N3mepenune cKOpoCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEI.
6. CnoxxeHue CuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTI'O JIBHKEHHMSI (LIIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM ILIapuKa o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue WIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, ;KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, XKUIKOCTSIMU U TazamMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW o0o0mouku 3emuu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa OTPY>KEHHOM YacTH Tena
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YcioBue IIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
Pa6ora u MOIIHOCTB. JHEPIHsl.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue nmpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koaddurment nonesnoro aeicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TOTEHUUAJIbHAS  DHEPTHS.
[IpeBpalilieHre OTHOTO BHIA MEXAHUYECKOU YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 110

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPTUHU.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U cCoBepiieHne padoThl. Buabl Temionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHnid cMauBaHUs M KalMWLISIPHBIX SIBJICHUN.
Habnronenue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaXkJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUSL.
OnBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIAPOM.

Onpenenenue yaeabHOW TENI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JIBa poaa dJIEKTpUYECKUX 3apsafoB. B3ammopeiicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locneqoBarenbHoe U MapaIEIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUeCcKoro Toka. 3akoH Jlxoyns—JleHna.
DOneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosne 3eMJIM W €ro 3HauyeHWe I KU3Hu Ha 3emie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAyKUuu. [IpaBuno Jlenua.
DIIEKTPOTreHEPaTOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa posia 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOHUKH M TUSJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M CTOYHHMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ICICHUS ITOJHOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

L 0 N o Uk wN R

T e S
N OO AW N R O



18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIONCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHue u peryJIupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO 4YE€pe3 pe3UucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUUW IIPU  IIOCIIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3JIeJICHNH.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AIEKTPOIBUTATEIS.

20. U3mepenne KII/l 351eKTpOoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS HWHIYKIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWxkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMONMHEHOe aBmkeHue. CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHLMT CynepnO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI IOKOS, APYTUE BUJIBI TPCHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe CUilbl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE ABUXKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHune MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHHE NyTeW WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUSI Tella 0 OKPYKHOCTH.



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

Habmroienne MexaHn4eckux sBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca Npu B3aUMOACUCTBUH TEIL.

[IpeoOpa3oBaHus FHEPTUU MPH B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca MpHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHre MEXaHUUECKOW SHEPTUH NPU ABMKCHUHU Tea MO IEHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEWUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBMIXKEHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOW CKOPOCTU IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI IPHU PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyecKkHe K0j1e0aHus U BOJHDI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIeproI,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHHole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyicOaHWM T IOA AEUCTBUEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Habmoenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHnne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.
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2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHoJia KOJIeOAHMI MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJjeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynel. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpEeHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyen B inH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MOMOIIIBIO JIUH3.

[Tpuniun aevictBus dhoToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Moxens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [Tomydyenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najieHus.

2. W3ydenue xapakTepUCTUK W300paKEHUsI MPEIMETa B IIJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yTIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



KBanToBbIE siBJICHMS.

OmnbiTel Pezepdopaa u manerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NornioueHre ceera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0OBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUM YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepeHue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATH3alu1
1 000011IeHHS TPEAMETHOTO COACPKAHUSA U OTBITA IEITEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydJarolmuXxcs, BHIOPABIINX ITOT
y4eOHBIN IpeIMeT.

[Ipy M3y4eHUN AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJy4YEHHBbIE 3HAHHWs, pemaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIIATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAyYHO OOBSICHITH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKHIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI Han0OJIee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNs BKIOYAeT OKCIEPUMEHTAILHOE
uccienoBanue 0000maronero xapakrepa. Mojyiap 3aBeplIiacTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaIaHCKOro0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKOM HAyKU: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKcHUU, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
0o0JIacTH OKpYy’)Karolled cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCISIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YyPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO
JIEATEIILHOCTR,

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuky;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOEHUS MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBuA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3UUSCKUM SIBIICHUSIM;
BBISBJISATh NPHYMHHO-CJICJACTBCHHBIC CBS3M NPH HW3YYCHUH (PU3MUYSCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHGHHE HECKOJIbKMX BapHAaHTOB pEIICHHs, BBIOOp HambOoee
TOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIEPUMEHT, HEOOJBINOe HCCAeA0OBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, MCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3TUYHBIC METOIbl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMALMKM WIM JaHHBIX C y4E€TOM TMPEAJIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIacMble 3aJladyd  HECIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHKI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMH JPYTHMX YYaCTHUKOB
uanora, OOHapYXKUBATh PA3IMYNE M CXOACTBO IMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOIMYHO TPECTABISATh PE3YIbTaThl BBHIMOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPraHU30BbIBATH JIE€HUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 110
CBOEMY HAIPABJIECHUIO U KOOPAUHUPYSI CBOU IEHCTBUSA C IPYTUMH YWICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUsX, TPEOYIOIINUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEIILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U Ipejiararh jiaH €€ NU3MEeHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)XKEHHS]) Pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
($u3NYeCcKOro HMCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY IPU pElIEHUH (PU3NUYECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IBTATDBI



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

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaO0IeHNE, HKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEHHOE), TPAaCKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOM OCHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOTO JIaBJICHUSI Ha KMBOM OpraHU3M, IJIaBaHUE PbIO, phlUuaru B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEJHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CHJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO PUIIMEHT TO0JIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHUUAJIbHASL JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN



SPHEPruM, TPU OTOM [aBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, HMCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPATKOE yCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIWUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEAaTUCTUYHOCTh
NOJTy4€HHOM (PU3NUECKON BEIUYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJAWTh OLWIMOKHA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUJIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAIA CONPUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBUH paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJlenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIMYMH B BHJEC



NPEJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KOd(D(PUIMEHT TMOJNe3HOTO  JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOTHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMNHCAaHHWS (B TOM YHCIE:
NOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOrO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHnuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiageTb MNpu€MaMH KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKaHUSA, B TOM
YHClie MyOJIMYHO JIeJaTh KpaTKUe COOOICHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBAaHUI, IPU 3TOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPU BBIMOJTHEHUU YUYEOHBIX MPOCKTOB M HWCCIEAOBAHHWH PpaCIpeieIsaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsijl, SIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pAaCIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KaWJUIIPHBIE SIBICHUS, UCIIApEHUE,
KOHJIEHCAMs, IUIABJIEHUE, KpHUCTAJIM3anus (OTBEpAEBAHME), KHUIICHUE,
Terionepesaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEeHHE),
ANEKTPU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHUWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, u3inydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, NpPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJINIECTBO
TEIUIOTHI, yJeJIbHas TEIJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTABJICHUS, YJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KOA((UIMEHT MONE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEIMIECTBA, Pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), NpU OMNUCAHUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bu3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsiaa, 3akoH OMa Jyis ydacTka LeTH, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE;
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
[IaroB C Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (M3UYECKUX SIBICHUMH,
buU3MYeCcKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIU3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX Il peIIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(GU3MYECKUX METOJOB, HCIOJIb3Ysl OMUCAHUE WCCIEIOBAHUSA, BBHIICIATH
MpOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOJAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3nYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIHAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsi MArHUTHBIX [IOJE€H TMOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IIPOBEpPSEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEMJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATDH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
IpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U Y/AEIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATH YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CleIysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(PUKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAeJbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBIEHHE NPOBOJHHKA, pabora H
MOILHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATh 3HAYEHUE BEJIMUMHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JACHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIro CropaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIEbHBIM COEAUHEHUEM 3JIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh UHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEJIHEBHOM



KU3HU 11 obecriedeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUSI B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYMBON HIIM MOKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy GU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetd IHTEepHeT, BiageTb MNpPUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0miass uMHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (DPU3MUECKOTO
COJIEpKaHusl, B TOM YMCIIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPY 3TOM I'PAMOTHO MCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJIECJAUTH 32 BBHINOJHEHUEM IUJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJI30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHBHOCTh MEXaHHYCCKOTO JBIIKCHHS, Jaedopmarius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPa3BYK 1 YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUs M TOTJIOMEHUs, ab(a, OeTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pa3nuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aHMOICHCTBUE
T€J, PEAKTUBHOE JIBIKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPaKEHUE



3BYyKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHUE OEIOTro CBETa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpy’XawllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 53XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJb3YS
¢bu3nueckue BEIUYMHBI (CpelHsSsI MU MIHOBEHHAas CKOPOCThb Tella IpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUO
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NpPH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['amwmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHS 3apsII0BOIO U MaCCOBOTO YHCET
IOpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;



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

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3HUECKHUE BETUUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUIHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/IOB, HCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh HOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIIMHEMHOE PacCpOCTPAHCHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOI0JEHUE CIUIOIIHBIX U JIMHEMYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaensis
CpellHee 3HAaYeHUe u3MepseMol BelIMYMHbl ((POKyCHOE paccTosiHUe
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda M3MepeHus
(M3MepUTEILHOTO IPHOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XKCHMHM 0€3 HadaJlbHOH CKOPOCTH, TMepHoaa
KoJie0aHUN MaTeMaTU4eCKOro MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakK€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IMOJYYEHHOW  3aBHUCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMUI U TpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYXKUHBI, KOIPPUUUEHT TpeHuUs
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomed JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHSATH
U3MEpEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE NPHU3HAKKM H3YyYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAsI JIMH3a, TUTAaHETapHasi MOJIeTh aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHHUS M YCKOPEHHsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBIECHUW MW  HEOOXOIUMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOUpAroIeH JTUH3E;
OPUBOJUTH  MPUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbsS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYCHHON MHQOpMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;



UCITIOJIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaThb  HM3y4YEHHBIN
NOHATUWHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB U TeM JyiekTpoHHbIE (U (POBLIE)
Kontpoabusbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 ®du3suKa - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®du3nyecKue BeITUYHUHbI 2 1 https://m.edsoo.rt/UDCTC8RID
1.3 EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTU
2.2 A A t 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no paszneny 5
Pazpnen 3. /IBukeHne u B3auMoIeiicTBHE TeJl
3.1 MexaHndeckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuusi, Macca, IIIOTHOCTD 4 https://m.edsoo.ru/GXPU4MTS5P
33 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B




Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMU TEJIAMH, KUIKOCTAMU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHne KUJIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
el e
4.4 A HCTBITI_ FRHAROCTI T Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPY>KEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
5.1 Pabota u momHoOCTh 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MEXaHU3MBI 1 https://m.eds00.ru/S0O4NQXKX9
5.3 MexaHnuueckasi SHeprust 1 https://m.edso0o.ru/G30454EMT
Wroro no pazaeny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63 12

I[TPOT'PAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie IlpakTuueckue
NpOrpamMmbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
One €CKHE 3] . 3a e e
2.1 JICKTPHHACCIHE SAPAABL. JAPDRCHIH 7 1 https://m.eds0o.r/R4QORCTQ4
Teja U UX B3aUMOJIENCTBHE
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABICHUSA 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHAYKIIHUS https://m.edsoo.ru/7QODSEL15
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O
1 68 4 14.5

I[TPOTPAMME




9 KUIIACC

Koan4yecTBo 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJIeKTpoHHbBbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbie  IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4ecKoe OBHKEHNUE U CIIOCOObI
1.1 A 10 1 htps://m.eds00.r/CEOGHRGTL
€ro OImUCaHus
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
2.1 ‘ Mexannueckue KojieOaHus https://m.edsoo.ru/S5VIGSAI3
2.2 ‘ MexaHu4ecKkue BOJTHBL. 3BYK 8 1 ‘ https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

aﬂeKTpOMaFHHTHOG IIOJIC 1

3.1 6 2 https://m.edsoo.ru/DTI98BSEY0
AJIEKTPOMAarHUTHBIE BOJIHBI
Uroro no pazneny 6
Pa3nea 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 https://m.edsoo.ru/2ZSAHODTO
Hroro mo pazneny 15




Paznen 5. KBanroBble siBJIeHUSA

n
5.1 CTHYCKAHUE H HOTIOMIERRE cheTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SAnepHble peakuu 1 https://m.edsoo.rut/TMMVY9VSF
Uroro no pazaeny 17
Paspen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY 1B
I1
6.1 OBTOPCHHE 1 0600IICHHE COACPHKAHI 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xinacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
SIBieHus IPUPOBI.
Ou3nyecKue sIBICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBBLIC SABJICHUSA

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/35YPBIWS5K

https://m.edsoo.ru/I16U53L6H

®uznyecKue BEINYMHbI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBanue
"N3mepenue TemrepaTrypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMneparypol"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3y4YalOT
MIPUPOY.
EcTecTBEeHHOHAy4YHBIN METO/
nmo3Hanusa. Onmcanue
buU3HYECKUX SIBICHUHN C
IIOMOILIBIO MOJIEIEH

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccienoBaHue
"IIpoBepka rumoTe3bl:

https://m.edsoo.ru/9YLZITEMU




JATBHOCTH MOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIe, YeM OOJIBIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I)KCHI/Ie HaCTull BCIICCTBa

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

10

11

12

13

VYpoxk-uccnenoanue «OIbBITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacUIUpeHus Ta30B»

AFpeFaTHBIC COCTOAHUA
B€IICCTBA

B3anMocBs3b MEKIY
CBOICTBaMH BEII[ECTB B Pa3HBIX
arperaTHbeIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

MexaHn4eckoe IBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

CxopocTts. Equnuiibsl ckopoctu

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo0.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

https://m.edsoo.ru/29GPTJAKL

14

15

Pacuer nytu u BpemMeHn
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzauMoenicTBre TEI Kak

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

MPUYHHA U3MEHEHUSI CKOPOCTH
JIBHJKEHUS TEl

IImotHOCTE BemecTBa. Pacuer
Macchbl 1 00beMa Tejia 1o ero
IJIOTHOCTH

https://m.edsoo.ru/0S71X3DPS

17

JlaboparopHas pabota
«OnpeneneHue MIOTHOCTU
TBEPIOTO TEIIAY

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemenue 3agay mo reme
"ITnorHOCTH BemecTBa"

Cwita KaK XapakTepUCTHKA
B3aumoencTsus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHas pabota
«M3yueHne 3aBUCUMOCTH
pactspkenus (nedopmanyn)
MPYKUHBI OT MIPUIIOKEHHOM
CHUTBI»

SIBaenmne Tarorenus. Cuma
TAXKCCTH

https://m.edsoo.ru/SODYVYG49

https://m.edsoo0.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

22

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau o teme "Cuna
TSKECTH"

https://m.edsoo.ru/SPZHPV1Y]

23

24

Cuna TsKeCcTH Ha Ipyrux
maHeTtax. Gusnyeckue
XapaKTEPUCTHKH IJTAHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH




25

26

Bec Tena. HeBecoMmocTh

CrnoxxeHue AByX Cuil,
HaIlpaBJIECHHBIX 1O OJTHOM
npsMoid. PaBHonielicTByrommast
CHII

https://m.edsoo.ru/UAO1ISQ8RE

https://m.edsoo.ru/L6SNUZVZ8

27

Pemenue 3agau no reme
"PaBHonelicTBytomast cui'"

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas pabota

((I/ISYIIGHI/IC 3aBUCHMMOCTH CHJIBI

TPCHUS CKOJILXKXCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COTIPUKACAIOLIUXCS
MTOBEPXHOCTEM

Pemenue 3amau Ha
onpeeneHue
PaBHOJEHCTBYIOLIEH CUIIBI

Pewenue 3anad o remam:
«Bec Tenay, «'papuueckoe
u3o0pakenue cuin», «CHIIbDY,
«PaBHOIEUCTBYIOMIAS CUID»

KonTpomnsHas padora mo
TeMaM: «MexXaHH4eCKoe
JIBHKEHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"padrueckoe n3o0paxeHne
cuny, «Cuibny

https://m.edsoo.ru/TAIEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.eds00.ru/5YY23XXSD

https://m.edsoo.ru/TOV639RZF

https://m.edsoo.ru/PAROSWE4D




33

34

35

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBETUYCHHUS
JIaBJICHUS

JlaBiaeHnue raza. 3aBUCHUMOCTb
JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTypbl

Ilepenaua naBieHust TBEPABIMU
TeNaMH, )XKUIKOCTSIMH U
razamu. 3akoH Ilackans

https://m.edsoo.ru/25TVMI1FDL

https://m.edsoo.ru/544YMX9WR

https://m.edsoo.ru/CG5POSNWO

36

I[aBJIeHI/IG B XXUJKOCTH U rasec,
BBI3BAHHOC I[GﬁCTBPIGM CHIJIbI
TAXKECTHU

https://m.edsoo.ru/K7T1219UC

37

38

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay»

Coob1maromnmecs cocysl

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7JHDBMDHR?2

39

40

41

42

I'mppasimueckuii npece

Manomertpsl. IlopiiHeBoi
SKUJKOCTHBIM HAcoC

AtMmocdepa 3emmnu. [IpuanHb
CYIIIECTBOBAHUS BO3AYIIHOMN
000JI0YKH 3eMITH.
3aBUCHUMOCTBH aTMOC(HEPHOTO
JTABJICHHSI OT BBICOTHI HAJT
YPOBHEM MOPS

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso00.ru/67X2L.F396

https://m.edsoo.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPWIM

https://m.edsoo.ru/PYRNEDISY




43

44

H3mepenune atMmochepHoro
nasienust. Oneit Toppuuenin

3aBUCUMOCTh aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/2I83TIPD4

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMmochepHoe JaBieHHe Ha
Pa3IHYHBIX BBICOTaX

https://m.edsoo.ru/WBNXTP7GR

46

47

48

49

50

Pemenne 3amag mo Teme
"ATmocdepHoe naBneHue"

JlelicTBuE KUAKOCTH U Ta3a Ha
HOrPY’KEHHOE B HUX TeJO.
ApxumenoBa cuiia

JlaGopaTtopHas pabota
«Onpenenenne
BBITAJIKMBAIOIIEH CHUIIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B KUIKOCTBHY

JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BoJIe OT 00bEMa
HOTPY>KEHHOH B JKUAKOCTb
JaCTH TeIay

IInaBanue Ten

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK?2

https://m.eds00.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa
HJIM KOHCTPYUPOBAHHUE JIOAKHU

https://m.edsoo.ru/BGOVBS63P




52

53

U OIIpE/ICIIEHUE €€
rpy30MoabEMHOCTH"

Pemenne 3a7a4d mo Tremam:
«IInaBanue cyaos..
BosnyxonnaBanue,
«/laBnenue TBEepABIX TEI,
JKUIAKOCTEU U Ta30B»

Mexanunueckas paboTa

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7L5

54

55

56

Momntaocts. EnuHUIED
MOIIIHOCTH
Vpok-uccienoanue "Pacuér
MOIITHOCTH, pa3BUBacMOM Mpu
oabEME 110 JiecTHHIE"
[Ipocthie MexaHu3Mbl. Phiyar.
PaBHOBecue cun Ha peruare

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo0.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS?2

57

KonTponbHas pabora no teme
«/laBneHue TBEpABIX TEII,
KUAKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHslit ypok. Pabora ¢
TeKCTaMHM 110 TeMe «JlaBnenue
TBEPABIX TEN, KUAKOCTEN U
ra3o» / Becepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYB9FS8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

https://m.edsoo.ru/KR7VOIXUT




60

pabora «ccnenoBanue
YCIIOBHI paBHOBECHSI pbIyara

Penrenue 3amad mo reme

«YcnoBus PaBHOBECHA
pbriara»

https://m.edsoo.ru/6AXDHFS8N

61

Koaddunuent noneznoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/[ HakinoHHOM
MJIOCKOCTHY

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemenue 3agad mo reme
"Pabota, momuocTs, KIT/1"

https://m.edsoo.ru/VESXBQLVS

63

64

65

66

MexaHnyeckas SHEeprusi.
Kunernueckas u
NOTEHIMAIbHAS DHEPTUS

3aKOH COXpaHECHHUS
MEXaHUYECKOH SHeprun

YPpOK-3KCIIEpUMEHT IO TEME
"OKCcepUMEHTAILHOE
onpeieJICeHuE U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUH MPU
CKaTBIBAHUH TEJIa TIO
HaKJIOHHOM MJIOCKOCTH"

KonTtponbHas pabora o Teme

«PaboTa 1 MOIIIHOCTE.
OHeprus»

https://m.edsoo.ru/3HOQE7HOYK

https://m.edso00.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC




PesepHbIii ypok. Pabota ¢
67 TEKCTAMU II0 TEME
"MexaHndeckoe aBrKeHue"

PesepHbIii ypok. Pabota ¢
68 TeKcTamu 1o Teme "Pabora.
MouHocTs. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

https://m.edsoo.ru/MJJIPGGSA3

https://m.edsoo.ru/XT2SMNZYM




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOJIOKCHUS
MOHGKYHﬂpHO-KHHCTH‘ICCKOﬁ
TCOPHUU U UX OIILITHLIC
IMOATBCPIKACHU

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

KoHnTpoJanLHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U

ra3000pa3HOro COCTOSTHUH
BEILIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOro COCTOSTHUM
BElIeCTBa Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpuu

https://m.edsoo.ru/DJYTZQHS&3

Kpucrannnyeckne n
amop¢HbIe Tena

CMmayuBaHue u
KaWUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TennoBoe pacmmpenue u
cKatue

https://m.edsoo.ru/8G73PVM40

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

https://m.edsoo.ru/I3N30OKS8L




10

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpenusis sHeprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEH YHEPTUHU

Buae! renionepenaun

https://m.edsoo.ru/5SXSV6F15B

https://m.edsoo.ru/BBVCI9IMH6

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHuus
"ITpakTHueckoe
UCIIOJIb30BaHUE TETJIOBBIX
CBOIICTB BEILIECTB U
MaTepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KonnuecTBo TEIL1OTEL.
VY nenbpHas TEIUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oananca. TertooOMeH u
TEIIOBOE PABHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBICHUS
TEI000MeHa Npu
CMEIIMBaHUH XOJIOAHOH U
ropsiuer BobI"

PacuyeT KoauyecTBa TEIIOTHL,
HEOOXOIMMOTI0 IS
HarpeBaHus Teja u
BBIJICJIIEMOTO UM TIPU
OXJIaXKJICHUU

https://m.edsoo.ru/88291DDIZ

https://m.edso00.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JTSMRA1APW




16

17

JlaGopaTopHnas pabota
"Onpeznenenue yaenabHOMU
TEIJIOEMKOCTH BemecTBa"

DHeprus TorMnBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/40IT1ZJAH

https://m.edso0o.ru/683AIXYWS8

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAIIIMYECKUX TEJL.
VY nenpHas TEIUIOTAa IJIABICHUS

https://m.edsoo.ru/JHESA1PJF

19

20

21

22

23

JlaGopaTtopHnast pabota
"Onpenenenue yaeabHOU
TEIUIOTHI TIJIaBJICHUS JIbaa"

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunenwue. Y nenbHas Temiora
napooOpa3zoBaHUs U
KOHJIeHCallUU. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT
aTMOC(epHOTO JTaBJICHUS

Bnaxnocts BO3ayXa.
JlaGoparopHas paboTa
"Onpenenenre OTHOCUTENbHON
BIIQXKHOCTH Bo3ayxa"

Pemenue 3agaq Ha
ONPEIEIIEHUE BIIAJKHOCTH
BO3/yXa

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneil. [lapoBas

https://m.edsoo.ru/6BKWSWYG6




25

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

KIIJI TenoBoro ABurares.

TemoBsle ABUTaTEIN U
3aIUTa OKPYKAIOIICH CpeIb

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUsI U
[IpEBpALICHUs SHEPTUHU B
TETIOBBIX MTPOIIECcax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHON
pabore no teme "TermnoBbie
saBieHus. M3menenue
arperaTHbIX COCTOSIHUI
BerecTna"

https://m.edsoo0.ru/9AQ53CC7C

28

KonTtponpHast pabora o Teme
"TennoBble IBIICHUS.
M3meHeHne arperaTHbIX
COCTOSTHHM BemiecTna"

https://m.edsoo.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. J[Ba pona
IIEKTPUICCKUX 3aPSIOB

Ypok-uccnenoBasue
"DnexTpuzanus Tel
WHIYKLUEH U IIpU
CONIPUKOCHOBEHUH"
BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edsoo.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JEKTPUYECKOTO TOJIA.

https://m.edso0o.ru/N79CZGZ1J




33

[TpuHUIMI CyTIepHO3UINH
ANEKTPUYECKHUX TOJEN
Hocurenu snextTpuueckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CTpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

34

IIpoBOHUKY U TUATIEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOIO 3apsijia

https://m.edsoo.ru/U8JR991PB

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKAa

JlercTBUA 2IIEKTPUYECKOTO
TOKa

Ypok-uccnenoBanue
"JlelcTBHE AIEKTPUIECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.edso0o0.ru/SXWWOSWJ5

https://m.edsoo.ru/IS 1MP3J3M

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUI TOK B
MeTajuIax, XKUJAKOCTSIX U razax

https://m.edsoo.ru/E4ACOOOYPF

40

41

DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pPEryJIMpOBaHHUE CUITBI TOKA"

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI




42

43

44

45

46

47

48

DJeKTpUYeCKOoe HapsKEHHE.
Bonbr™merp. JIabopaTopHast
pabota "M3mepenue u
pEeryIupoBaHKe HAPSHKEHUS "

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y,I[CJ'IBHOC COIMIPOTUBJICHHUE
BC€IICCTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COTMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIAIN
MOTIEPEYHOTO CCUCHUS U
Marepuana"

3aBUCUMOCTDH CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma i
ydacTka Ienu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHUS
pe3ucTOpa M HANPSHKSHSI Ha
pesucrope”

[TocnenoBarensHOE N
NapajuIeIbHOE COEINHEHUS
IIPOBOJHMKOB

JlaGoparopHas paboTa
"ITpoBepka npaBuiIa CII0KEHHUS
HaIpPsHKECHUH TIPU

0.5

https://m.edsoo.ru/X7POJOFGH

https://m.edsoo.ru/ERUOSPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7080Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VQ3VYPOTS8




49

50

10CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia 1J1s CUIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenne 3amau Ha
npyuMeHeHue 3akoHa Oma aJist
Pa3JIMYHOTO COCAMHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MoIIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyis-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"Omnpenenenne paboTs U
MOIIHOCTH JJIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8JHA

53

DIIEKTPUUECKHE IIETTH U
NOTPEOUTENH IEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

55

[TocTosiHHBIE MATHUTHI, HX
B3aNMOJICHCTBHE
Ypok-uccnenoBanue
"N3y4yeHne nosiel NOCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR




56

57

58

MaruutHoe nojie. MarautHoe
oJjie 3eMJIU U €T0 3HAYECHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpruYECcKue 3apsiabl.
3apspKeHHbIE Tela U UX
B3aumojiercTBus. [locTostHHBIN
AIIEKTPUYECKUI TOK"

KonTponbhas pabota no Teme
"DeKTpUUEeCcKue 3apsiabl.
3apspKeHHBIE Tea U UX
B3aumojiericTBus. [locTosTHHBIN
AIIEKTPUYECKH TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH IO TEME
"TTocTOSTHHBIN ANEKTPUUYECKUI
ToK" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
0JI€ 3JIEKTPUUECKOI0 TOKa
MarauTHo€e 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"N3yuenune neiicTBus

0.5

https://m.edsoo.ru/KG8XDIUWD




62

MarHMTHOTrO MOJIS Ha
MPOBOJIHUK C TOKOM"

DIIeKTPOABUTATEIIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JICKTpOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlaboparopHast
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
aJeKTpoaBUTaTes"

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

63

64

65

66

67

Omnbiter @apazes. 3akoH
3H€KTp0MaFHHTHOﬁ HHAYKIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsl
HOJYYEHHUs IEKTPUIECKON
SHEpPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DIeKTpUUeCKre U MarHUTHBIE
saBieHNs"

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKNE U MAaTHUTHbIE
ABJICHUS"

PeseprHrlit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrlie
siBieHus"”

https://m.edsoo0.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.edsoo.ru/4B8GKYQ1X




PesepHbIii ypok. Pabota ¢
68 TEKCTaMU II0 TEME
"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JBUKCHUC.
MaTepI/IaIIBHaH TOYKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'0O IBUXKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIPsIMOJIMHEWHOE
JBUKECHUE

HepaBaomepHoe
IIPSIMOJIMHEMHOE IBH)KEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo0.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh NpSIMOJIMHEHMHOTO
PaBHOYCKOPEHHOTO JTBM)KCHUSI.
I'padux ckopocTH

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"OnpeneneHne yCKOpeHus Tea
TIPH PaBHOYCKOPEHHOM
JBHKCHHH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1 KKINJFOS8




CB00OgHOE MaIeHHE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
Omnritel [Nannines
PaBHOMEpHOE ABMKEHUE TIO

.Ile

9 ORpYRHOCTH plfoﬂ 1 Hactora https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeiHas u
YTJIOBasi CKOPOCTH

€HTPOCTPEMUTEILHOE

10 Henrpoctpemurens https://m.eds00.ru/OSLFGWEZY
yCKOpEHHUE
IIepBb1it 3ak0H HproTOHA.

11 https://m.edsoo.ru/TADTURL3K
Bexkrop cuibr
B 7 H .

12 ropou ?,aKOH broToma https://m.edsoo.ru/5A28NGVEV
PaBHogeiicTByIOIIAs cria
Tpertuii 3axkoH HeroToHa.

13 P https://m.edsoo.ru/XPFY G64RM
Cyneprno3unus cui
Pemrenue 3agad Ha CHCHUEC

14 HICHHE 3a/att Ha NPHMEHCHH htps://m.eds0o.ru/GEM2S4HK9
3axoHOB Hbrorona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amau mo reme «Cuita

16 HHICHHE Sa/a% MO TeM i https://m.edsoo.ru/HML1AMNI12
YIIPYTOCTH
JlaGopatopHnas pabora

17 «OmnpenenenHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/BAWPRASI7
Pemenne 3amay mo reme «Crita

19 HHerH AT O TEME https://m.edsoo.ru/PJDH2DCIT
TPCHUS
JlaGopatopHnas pabora

20 "Onpenenenue kodpdunrenrta https://m.edsoo.ru/CS6RD8K X8

TPEHUS CKOJIbKEHUS"
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22

23

24

Permrenue 3agad mo reme
"3axonsl HeroTona. Cuia
ynpyroctu. Cuia Tpenus"

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHue cBOOOAHOTO
naIeHus
Ypok-koHpepeHIus
"JIBUKEHUE TEN BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conueunas cucrema).
lanmakTuku"

Pemenue 3amau nmo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO

TAroTeHusa"

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/VO2GVEYAT

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBeCHE MaTepuaIbHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpalleHus. MOMEHT CUIIBIL.
IenTtp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepUaIbHOI
TOYKU. AOGCOIFOTHO TBEP0E
Teno. PaBHoBecHe TBEPAOTO

TeJla C 3aKPEIIIEHHON OChIO
BpauieHusl. MOMEHT CHUIIBIL.
enTtp TsKECTH

https://m.edsoo.ru/GAMQW4SLS




28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. LlenTp
TsoKecTH"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4yecKoe IBUKEHUE.
BzaunmoneiictBue ten"

KonTponbhas pabota no teme

"MexaHnyecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS]J

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsc Tenma. UMImysbsc Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aMMOJEHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

33

34

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMIysbca"
VYpoxk-koHpepeHuus
"PeakTUBHOE JBUIKEHHE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cwitbl TSKECTH, CHITBI
YIOPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlabopaTopHas pabota
«Omnpenenenne pabOThHI CHITBI
TPEHUS IIPU PaBHOMEPHOM
ABHWXKCHUU TCJIa 110
TOPU30HTAILHOM TOBEPXHOCTH)

https://m.edsoo.ru/609HFE1P8
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38

CBs3b 3HEprUU U paboTHI.
ITorenumanpHas SHEpPIrust
Kunernyeckas >Heprus.

Teopema 0 KHHETHYECKOM
SHEPrUn

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopnas pabora
«M3yueHue 3aK0Ha COXPaHCHHUS
SHEPTHUM»

KonebaTenpHoe ABMKCHUE U
ero XapaKTEePUCTHKH
3aryxaromue KoieOaHusl.

BrinyxaeHnsie koneOaHusl.
Peszonanc

https://m.edso0.ru/0OTVK8KIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

44

45

46

MaremMaTnyeckuii u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD TIepHOJa
KOJICOaHHH OT )KECTKOCTH
NIPY>XUHBL ¥ MACCHI IPy3a»

HpeBpameHHe OHCPTHUHU IIPpU
MEXaHHUYECKHX KOJICOaHMSIX

JlabopaTopHas pabota
«OrmpeneneHne 4acToThl U
nepuoja Konebanui
MPYXKUHHOTO MasiTHUKa»

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC




47

JlaGopaTopHas paboTta
«[IpoBepka HE3aBUCHMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIIICHHOT0 K HUTHU, OT
MAacCBhI Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

49

50

MexanndecKre BOJIHEI.

CBolCTBa MEXaHHYSCKUX BOJIH.

[IpononbHBIC U TONIEPEUHbBIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa)kK€HUE 3BYyKa

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZV S8

52

53

54

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHNA PE30HAHC
Ypok-koHbepeHIus
"VbpTpa3ByK U MHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnueckue
Koye0aHus ¥ BOJHEI"

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

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




55

56

57

KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHUSI.
MexaHu4ecKue KojacOaHus u
BOJIHBI"

DNeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJTHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7744VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBA3U"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3amau Ha
ONPEACICHUE YaCTOThI U IJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

DneKTpOMarHuTHas MPUpPoa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

HcTounuku cera.
[IpssMonuneiHOE
pacnpoCcTpaHEHHUE CBETA.
3armenusa Comnnua u JIyHsl

https://m.eds00.ru/ WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN




63

64

65

3aKOH OTpaXCHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTPAKECHHE
cBera. Mcrosib30BaHue MOTHOTO
BHYTPCHHETO OTPAXXCHHUS B
OINITUYECKUX CBETOBOIAX

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopuas pabora
"UccnenoBanue 3aBUCUMOCTH
yIJIa IPEeIOMIICHUS] CBETOBOTO
JydYa OT yIJia maJicHus Ha
rpaHuue "Bo3yx-cTekno""

https://m.edsoo.ru/R80OOIT10S

67

VYpok-koHpepeHus

"M cnoibp30BaHKe TOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/OL9F63ZRU

68

JIuusel. OnTnyeckas cuia
JIMH3EI

https://m.edsoo.ru/ZV702L.97F

69

70

[Toctpoenue nzobpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GoKycHOTO
paccTOSsIHUSA U ONTHYECKON
CHUJIBI COOMpArOIIEH JTNH3HI"

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ
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72

Ypok-koH(bepeHIus
"Ontuyeckue JIMH30BbIE
npubopsr"

I'ma3 kak ontuyeckas cucremMa.
3penue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepenrus "eexTo
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HproTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucrnepcus cera

Jlaboparopnas pabota "OnbIThI
10 Pa3JI0KEHHUIO O0eIoro CBeTa B
CIICKTp U BOCTIPUATHIO I[BETA
MPEIMETOB TIPU UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC

¢bunabTpe"

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

76

77

78

VYpok-nipaktukym "BonHoBbie
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus 1 nuppaxnus”
OmnbiThl Pesepdopaa u
IUIaHETapHask MOJENIb aTOMa

[Toctynatel bopa. Monens
atoma bopa

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

https://m.edsoo.ru/OBJPHE0G?2

79

Hcnyckanue u normnonieHue
cBera aToMoM. KBaHTEI.
JIunenyaThie CIIEKTPHI

https://m.edsoo.ru/MILRTHPCO




YpoK-npakTUKyM

80 "HabmnroneHue crekTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PagnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWLM

82 CTpoeiHe aToMHOro A7pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens

83 PaH0aKTHBHEIC IPCBPAIIICHHS. https://m.edsoo.ru/RA796TPSP
H3oTorb
Pemenue 3agau no teme:

84 "PagnoakTUBHBIC https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"

85 [Tepuona nmonypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koH(bepeHus

86 "PannoakTuBHBIE U3TyYEHUS B https://m.edsoo.ru/X1J4002C4
MpUpO/Ie, MEAULINHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI

87 COXpaHEHUd 3apsAI0BOI0 U https://m.edsoo.ru/YOQ2XMKOOQ
MAacCOBOTO YHCEN
DHeprus CBSA3U aTOMHBIX SIJIEp.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUU

89 Pemenue 3agad no Teme https://m.edsoo.ru/OD4KHLQ4T
"SAnepHbie peakuun”
Peakunu cuHTe3a U neaeHust

90 anep. ctounuku sHeprun https://m.edsoo.rut/RMBFQBND7
ComnHiia u 3BE311

91 Ypok-Kkondeperns "Snepras https://m.eds00.ru/QTNWEFW90Q

sHepreTuka. JlencTeus
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93

94

paZlMOAKTUBHBIX U3Iy4EHUI Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DNEeKTpOMarHuTHOE MOJIE.
DIEeKTPOMArHUTHBHIE BOJTHBI.
KBanToBble sBaeHus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanTtoBsie siBeHus"

[ToBTOpenue, obo0IEHNE.

JlaGoparopubie pabOTHI MO
Kypcy "B3aumopeiictue ten"

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a/1a4 110 TEMe
"TeruioBele poueccol”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U
Ka4yeCTBECHHEIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBUTaTeiaci”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, 0600MIIEHNE.
Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"KII anexkTpoycTaHOBOK"

https://m.edsoo.ru/ XP2HRNAY4

98

IToBTOpenue, o0o0mIEeHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "CBeToBble sIBJICHHS"

https://m.edsoo.ru/FK30FNRHX




[ToBTOpeHME, 0000IIEHNE.
99 Pabota ¢ TekcTaMH 110 TEME
"3aKOHBI COXpPAHEHUS B

mexauuke"

[ToBTOpeHME, 0000IIEHNE.
100 Pabora ¢ TekcTtamMu o TeMe
"Konebanus u BOJTHBL"

[ToBTOpeHuE, 0000IIEHNE.
101 Pabora ¢ Tekcramu o TeMe
"CBeToBbI€ ABiIcHUA"

https://m.edso0o0.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

[ToBTOpEeHME, 0600IICHNE.
102 Pabora ¢ TekcTamu o Teme

"KBanToBas u siaepHas ¢puzuka'

https://m.edsoo.ru/W7IE16NUS8

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-ICCKOG SABJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
IIPH 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MIPpU3HAKU) (PU3UUECKUX SBICHUN

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBIX BEJIWYMH, HUX
0003HAYEHHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(dbopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIUYHUHY C
JPYTHUMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCJINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBIICHUS U TIPOIECCHI,
HCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa ¥ 3alHChIBaTh €ro MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIIECCHI U CBOWMCTBA TEIl, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHE W3 | — 2 JIOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacyéTHele 3a1a4u B 1 — 2 nelcTBUS, UCIIONb3YS 3aKOHBI U
(bopmynbl, CBs3bIBaOIIUE (U3UYECKUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBMS  3a/ladyd  3aluChiBaTh  KpPaTKOE  YCIOBHE,
MOJICTABIIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl M TPOBOJHUTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIMCTUYHOCTh  IIOJIYyYEHHOM

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAaHWHM WCCIEIOBAaHMUS BBIIEIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3audath U
MHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOJAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIAaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OIBITHl 10 HAOIIONCHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nUecKux  CBOWCTB  Tel:  (DOPMYIHpPOBaTH  TPOBEPSICMBIS
NPEIIOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  IMPEAJIOKECHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMMUCHIBATH MOKa3aHUS NMPHOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY U BBINOJIHATh HM3MEPEHHUsS], CIeAys MPeaIoKEHHOMY
IIaHy, (UKCUPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (U3NUECKUX BEIUYMH, CIETys
MPEIIOKEHHON MHCTPYKIMH: TIPU  BBINOJHEHWH H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOmolaTh TIpaBWiIa TEXHUKKA Oe30macHOCTH mTpu  paboTe ¢

n1a00opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MNPUHIUNBI JCUCTBUS TNPUOOPOB M  TEXHHUYECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

HUCIIOJIb3yd 3HAHUA O CBOMCTBaX (1)I/I3I/ILICCKI/IX SBJICHUN U

HeoOxoIuMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOANTH TpUMEpPHl (HAXOOUTh HWHGOPMAIMIO O MPHMEPax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTEpHUaNIbl, pecypchl ceth MHTepHeTr, Biaxerhb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(pOpMaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 KCTOYHUKOB HH(pOpMaIu (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe yOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3yYEHHBIN IMOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COMMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O00s3aHHOCTH B TPYINIle B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIIEMCTBUI, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B
JIeATeILHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM uucie GU3NYECKUe SIBICHUS B IPUPOJIE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U TTPOLIECCHI,
HCIOJIb3Yysl HM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 jorm4eckux maroB ¢ MOMOIIbK 1 — 2 W3y4EeHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacu€THble 3aa4d B 2 — 3 IEHWCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX ISl PEIICHUs 3aJadyd, BbIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelieHus, IPOBOAUTHh PACUETHl U
CpaBHMBATh IIOJIyUYEHHOE 3HaueHUE (QUINYECKOW BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIb3YysA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIICIATE IIPOBEPACMOCE MPEAIIOIIOKCHNEC, OUCHNBATH IIPAaBUJIIBHOCTD

nopAaKa IpoBCACHUA UCCIICAOBAHUSA, ACTIATh BHIBOAbI

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBIIIOJHATL IPSIMBIE M3MEPEHHsI C HCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHU ¢ ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IIPSAMBIX H3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI 1O PE3YyJibTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT  (U3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

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

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS H3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 1o CX€MaM MU CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HUCIONB30BaHUS  (PU3MYECKMX  3HAHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHECHHS 370pPOBbS M COOJIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HH(pOpMammu (U3UYECKOTO CONCPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

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

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3HUECKOro COoJepiKaHus, CIIPaBOYHbIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO W3 HECKOJBKUX UCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIH MOHSATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTalMeN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JI30BaTh N3YUCHHBIC ITIOHATHUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KalollleM MHpE, B TOM uucie GUu3NYECKue SIBICHUS B IPUPOJE,




1.4

1.5

IIPH 3TOM NEPEBOAUTDH NMPAKTUUECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUHN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  UCIOJB3YyEeMBIX  BEIHYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIHMUYMHAMU, CTPOUTH I'padUKH U3YYEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOKCTBA Tell, ((U3NYECKHUE SBICHUS M MPOIIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JOrMYeCcKHX ILIAroB ¢ MOMOIIBI0 2 — 3 U3y4EeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemats pacuéTHble 3aJauyu (onuparomyecs Ha cucremy U3 2 — 3
YpaBHEHMI), HCIONb3Ysl 3aKOHbI U (OPMYJBI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEAOCTAIOLINE WM
M30BbITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOANMBIE
JUIS PeUIeHUs, MPOBOAUTh PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYY€HHOT0 3HAYEeHUS (PU3NMUECKON BEITMUUHBI

pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHMSI, BBIICISATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECNIOBaHUs, [ENaTh BBIBOJABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, OMMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, GOPMYIHUPOBATH BBIBOBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpesieNisAs cpelHee 3HAueHUEe H3MepsieMOol BeTHuuHbl ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MPOBOJIUTH UCCIIEOBAHHE 3aBUCHUMOCTEH (PH3UUECKUX BEIUYHH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH DPE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCICIOBaHHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUUHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATH HW3MEPEHUs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJbTaThl C Y4€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JyY, TOHKas JIMH3a, IJIaHEeTapHas MOJElb aToMma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, UCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-TPAKTUUECKUX
3a]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (pU3MYEeCKMX  3HaHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH IPH

oOpamieHuu ¢ TmnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpaHCHUA 3IJ0pPOBbIA U CO6HH1HCHHH HOpM 3KOJIOT'MYCCKOI'O

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3a1poc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHPOpPMAIIMK HA OCHOBE MUMCIOIIUXCS 3HAHWHA M JIOTIOJIHUTEIHHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO CONEp:KaHus, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiepKaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIIH
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYCHHBIM IOHATUHHBIM ammapar H3y4aeMoro
pa3aena GU3MKA U COMPOBOXKIATh BBICTYIJICHHE Ipe3eHTaLuel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

Odu3uka — Hayka O mpupoje. SBIeHHS NPUPOIBI.
dusnyueckue SBICHUS: MEXaHUYECKHE, TEIIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenUUuHBL. M3MmepeHue (U3MUECKUX
BenuuuH. ®Duszmueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eJIMHULL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE TUIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

Ha0JIIOaeMOTO SBJICHUS
Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenre pa3smMepoB MaJIbIX Tel.
N3smepenue TEMIIEpaTyphl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

CTpOeHI/Ie BCIICCTBA: AaTOMbBI U MOJICKYJIBI, HX

2.1 pa3mepsbl. ONBITHL, 10KA3bIBAIOLIME TUCKPETHOE CTPOEHUE
BEIIECTBA
JIBmkenne wyactuil BemecTtBa. CBs3b CKOPOCTH
2.2 JBH)KEHUS 4YacTHUL C TeMmieparypoi. bpoyHoOBckoe
nBwkeHue, 1uddysus
53 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBaHUC




ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE ra3oB,
KUJIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
2.4 B3anmocCBs3b MKy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJSPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue paboOTHI:
Ouenka auameTpa aromMa METOJIOM PsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITEl IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O MIPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOPOCTb IIPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUUHU. B3aumoneiictBre
33 TEJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOIIBIO JUHAMOMETPA
37 SIBneHue TAroTeHUs U cuia TshkecT. Cuila TKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' TpeHue B npupojie U TEXHUKE
3.9 Crnosxenue cui, HalpaBJIEHHBIX 1O OJHOW IPSIMOM.

PaBHOelicTBYIOIIIASA CHIT

3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKCHHS
(mapuka B KUIKOCTH, MOJIEIN BJIEKTPUUYECKOTO
aBToMOOMIIA U Tak panee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIbKEHHUs OpycKka WM [apukKa TIo
HaKJIOHHOM TuiocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Tena. OmnbITEl,  JIEMOHCTPUPYIOIINE
3aBUCHUMOCTH pacTskeHus (aedopmaiuiu) npy>KuHbl OT
MPUIOKEHHON Cuibl. OMbBITHI, JAEMOHCTPUPYIOIIHE
3aBUCHMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca Tella U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

Du3ndecKue SIBICHNS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMYHBIMH CKOPOCTAMU B JKMBOW U HEXKMBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHruuyeckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

HaBnenue TBEpmoro Tena. CrnocoObl yMEHbBIICHUS WU
YBEITUYCHUS JaBICHUS
JlaBnenue Traza. 3aBHUCUMOCTH JIaBJIGHUS Traza OT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['mapaBinueckre MeXxaHU3MbI

AtMmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JI0UKH
3emuu. OnbIT Toppuuennu. 3aBUCHMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJl YpPOBHEM
Mopst

W3mepenue atmochepHoro nasieHus. [IpuGopsr s

n3MepeHust aTMoc(hepHOro JaBIeHUS

4.7

JlelicTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX
Teno. BelTankuBaromas (apxuMmenoBa) Cuia. 3aKoH

Apxumena




4.8

[1naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpyX€HHOH B IKUAKOCTb 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyxeéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO0 B XHUJAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAIOLICH
CHWJIBI, EHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmpeneneHue  e€

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(epHOrO JaBJIEHUS HA JKUBOW OpraHU3M,

IJIaBaHUE PBIO

4.11

TexHuyeckue yCTpOHCTBA: COOOINAIONIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOLTHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' mockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHuku. KoadunumeHnrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHm3MoB.  IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [loTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [lonHas mexaHuueckas 3Heprus. 3aKkOH W3MEHEHHUS U

COXPaHEHUS MEXaHUUYECKOM 3HEepTun




59

5.10

[IpakTuueckue pabOTHI:

Onpenenenne  paboThl  CWJIBI  TPEHUS  IIPU

paBHOMEPHOM JBMKEHMHM Tejla IO TOPHU30HTaIbHON
noBepxHocTu. MccnenoBaHue — yclIOBHHM — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena 3JIeMeHTAa

TexHuueckue yCTpOfICTBaZ pbrdar, HO,Z[BI/I)KHHﬁ n
HGHOILBI/DKHHﬁ 6JIOKI/I, HaKJIOHHAA IJIOCKOCTD, ITPOCTHLIC

MCXaHH3MEI B 6I>ITy

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCI1a

OOBsicHEHHE CBOMCTB ra30B, JKUIAKOCTEH U TBEPBIX T
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTtpenHss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [InmaBieHne W OTBEpIEBaHUE  KPHUCTAUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHAeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOIO ABHUTraTelsl. TeINIoBeIe ABUTaTENIN U 3aIHATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIJIOBBIX MPOIECCAX
[TpakTudeckue paboThI:
OnpiTbl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnBbITH 10 BRIPAUTMBAHUIO KPUCTAILIOB MOBapEHHOU
COJIA UJTU caxapa.
6.17

OnpITHl 10 HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

Onpenenenue naBieHus BO3AyXa B OaJUIOHE IITTPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJIUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOU TpyOKe OT
TEMIIepaTyphl.

Hab6nronenue n3MeHeHus: BHyTpEHHEH HEpruu Tela
B pe3yJbTaTe TeIIoNnepeaayu U paboThl BHEITHUX CHIL.

HccnenoBanue  siBJI€HHUS ~ TEIJIOOOMEHa  IMpHU
CMEUIMBAHUM XOJIOJHOUN U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, ITOJYyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThIM METALTUYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEIIIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

®dwusndeckue SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAILJIBI B IpUpPO/IE, n3nydenune ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPHBI, NICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB
B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMUYMHBI 3apSA70B U PACCTOSHUS MEXKY TETAMH )
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 anekTpuueckoro mons. [lpuHnun — cynmepno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHukH
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' AIIEKTPUYECKOT0 TOKA. MICTOYHMKYN OCTOSIHHOIO TOKa
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[locnenoBarenbHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DneKTpUYecKne 1enu U MOTPEOUTETH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBruEe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHuTHOe mojie 3€eMIIM MU €ro
' 3HAUYEHUE IS )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKka. [[ppMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM.
17 DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banne
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYCHUS
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbITHI IO HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpEe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIIIE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTHBI, MJI0IAIU ONEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUH TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue padbOThI
INMEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.
OrmpeneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YePEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. Mccnenopanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. M3ydeHue
JIEMCTBHUSI MAarHUTHOIO MOJIA Ha IPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EeHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHECHHM 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MOJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS JUISI KU3HU Ha 3eMiie, OISpHOe

CHAHHC

TexHuyecKkue yCTpOICTBA: SJEKTPOCKON, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENILHBIE TIPHOOPHI, HarpeBaTeIbHBIC
AIEKTPOTIPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO NBIKECHUSA
8.3 PaBHOMEpHOE NTPSAMOJIMHENHOE ABUKEHHUE
HepaBHOoMepHOE  MOpsIMONMHEWHOE  JBH)KCHUE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tela  IpH
HEPaBHOMEPHOM JIBH>)KEHUH




Yckopenue.  PaBHOYCKOpeHHOE — MPSIMOJIMHEHHOE

8.5
JIBIJKEHUE
8.6 Cob6oanoe nagenue. OneiTel ["anmnes
PaBHOMepHOE ABUXKEHUE 110 OKPYKHOCTH. [lepron u
8.7 yacToTra oOpamieHus. JIMHEHHass W yIJioBask CKOPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tpetnii 3akon HeroToHa

8.11 [IpuHUUI Cyneprno3uiu Uil

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuja TPEHUS CKOJIbKEHUS, CHIIa
' TPEHUS MTOKOs, APYTUE BUABI TPCHUS

214 Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHnre cBOOOAHOTO NaIeHUS

" JBuxenne mnmaHer Bokpyr Comnma.  Ilepsas
' KOCMHUYECKasi CKoOpocTb. HeBecoMOCTh U eperpysku

%16 PaBHOBecue MaTepuanbHO TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHON OCBIO
' BpanieHusi. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynbsc tena. U3Menenue umiynsca. IMmybc cuiibt

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeaktuBHOE NBHXKEHUE

8.21 Mexannueckasi paboTa U MOILTHOCTh

822 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboThI

823 [loTeHuuanpHass »Heprus Teja, MOAHATOTO Haj
' MMOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHIManbHas SHEPTUsl CHKATOU MPYKUHBI

Kunernueckas sneprus. TeopemMa 0 KMHETUUECKOM
8.25
SHEPTrUuu
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTUHN




8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHne cpeHe CKOPOCTU CKOJBKECHHS OpycKa
WIA JBWKCHUS IIApHKa 10 HAKJIOHHON IUIOCKOCTH.
Omnpeznenenue yCKOpeHUs Teja Mpu PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HaudyaJbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HadaJIbHONH CKOPOCTH IYTH OTHOCSITCS
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IMPOMECIKYTKHU BPEMCHU OMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpEHUs
CKOJIB’)KCHHUA OT CHJIbI HOPMAJIBHOI'O  OaBJICHUA.
Onpenenenne kodpPUIMEHTa TPEHHUS] CKOJIBKEHUS.
Onpenenenne >KECTKOCTU TNpYyXHHBL. OnpenencHue
paboThl CUJIBI TPEHHSI TPU PAaBHOMEPHOM JIBHKEHUU
TeJIa TI0 TOPU30HTALHON TTOBepXHOCTH. OmpeeneHme
paboThl CHUIIBI YNPYrOCTH TpU TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXXHOI'O U ITOABUXHOI'O

0JIOKOB

8.28

Pu3nYECKUE ABJICHUS B IPUPOE: IIPUIIUBBI U OTJIUBBIL,
nBikeHne TuianeT CONHEYHOM CHCTEMBbI, PEaKTUBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMCTpP, HAaTYUKU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoyiebaHWil: mepuoj, 4acrora,
aMIUIATY1a
MaremMatnyeckuii W NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienye  sHepruu  Opu  KoseOaTeIbHOM
JBUKEHUHU
93 3aryxatomue Koyiebanus. BeIHyXIeHHbIE KOIeOaHMs.

Pe3onanc




94

Mexannyeckue BoaHbL. (CBOMCTBA MEXAHMYECKHUX
BOoiH. lIponosibHbIE M momepedHble BOJIHBL JlIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
MexaHnndeckue BOIHBI B TBEPIOM TeEIIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl M NEepUOAA  KoieOaHWH
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl M NepUOAa  KoieOaHWH
HPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHMMOCTH Iepuoja KoJjeOaHMi
HOJBEIIEHHOI0 K HHUTU Ipy3a OT JJIMHBl HUTH.
HccnenoBaHnue 3aBUCUMOCTU Iepuojaa KoseOaHui
IPYKMHHOIO MasiTHUKAa OT Maccel rpysa. [Iposepka
HE3aBUCHUMOCTH  @epuoja  KojebaHMi  rpysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyxuHsl. M3MmepeHue yckopeHHs CBOOOJIHOTO

naaCHUsA

9.8

9.9

dusnyeckue SBICHUS B IPUPOE: BOCIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMYECKHUE BOJIHBI,
IlyHaMH, X0

TexHuyeckue YCTpONCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHeKTpOMaFHHTHOCHOHC.9HCKTp0MaFHHTHHCBOHHLL

101 CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJH
10.2 [[Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoga csera. CKOpOCTh CBeTa.
. BonHoBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C

MTOMOIIbI0 MOOMIIEHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoJe: OUOJIOrMYEcKoe
10.5 JeiicTBUe  BUAMMOTO,  YIbTPa(UOIETOBOTO |
PEHTI€HOBCKOI'0 U3ITy4eHUN
106 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBasg moneinb cBera. IcTOUHMKH CBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH
' OTpa)XEHMsI CBETA
114 [Ipenomiienne cBeTta. 3akOH IPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop tydeil B IuH3€
116 OnTuueckas cuctema (ortoanmnapaTa, MUKPOCKONa U
' TeJecKona
117 I'ma3 kak onTudeckas cucTeMa. bIM30pyKOCTh H
' JAIIbHO30PKOCTh
Paznoxxenne Oenoro cBeta B coekTp. ONBITHI
11.8 Herorona.  CrokeHne  CIEKTpajbHBIX  LIBETOB.

11.9

Hucnepcus ceera

[TpakTiueckue paboThI:

HccnenoBaHue 3aBUCUMOCTH  yIjla  OTpaskeHUS
CBETOBOTIO JIy4ya OT yIJia MaJeHusl.

N3yueHne XapakTepUCTUK H300paxKeHUs MpeaMeTa
B IUIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH YIjla TPETOMIICHHS
CBETOBOI'O Jy4ya OT yrja MaJeHUs Ha TPaHULE «BO3JIYX —
CTEKJIO».

[Toryuenue n300paKeHUi c MTOMOLIBIO
coOuparoIiei JTMH3BL.

Onpenenenue (oxycHOro paccTosHus u
ONTUYECKOH CHJIBI COOMpArOIIeii TMH3BI.

OMnBITHI MO Pa3JI0KEHHUIO OEJI0ro CBETa B CIIEKTP.




OMBITH 11O BOCIIpHATHUIO LBETA IMPECAMETOB IIPpHU HUX

HaOJI0ICHNH Yepe3 BETOBbIC (DUIBTPHI

du3nuecKkue SIBICHUS B npupoac: 3aTMCHHUA COHHI_[EI n

11.10 JlyHBI, 1IBETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakus, pagyra, MUPax)
1111 TexHuyeckue  yCTpOUCTBA: OYKH,  IIEPUCKOIL,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Omneitel Pesepdopna v mnaneTapHas Mofelb aroma.
' Mogens aroma bopa
122 Hcnyckanue u norjoiieHue cBera aroMmoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
124 Crpoenue aromHoro sjapa. HykiioHHas Monenb
' aTOMHOTrO siapa. M3oTomel
12.5 PannoaktuBHble npespamenus. [lepuon nomypacnana
' ATOMHBIX 1ep
126 SnepHble peakuu. 3aKOHBI COXpaHEHUS 3apsI0BOrO U
' MacCcOBOI'0 YHCET
DOHeprusi CBA3U aToMHBIX sep. CBsi3b Macchl U
12 12.7
SHEPruu
128 Peakuun cuHTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJIHIA U 3BE3]T
12.9 SAnepnas oHepretuka. JlelicTBUE paIMOAKTUBHBIX
' M3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HabmroieHue CIUIOMIHBIX W JIMHEMUYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOTo GhoHa
dusznyeckre SBICHUS B TMPUPOAE: ECTECTBEHHBIN
12.11 PagOAKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,

paZoaKTUBHOE H3IY4YCHHE NPUPOIAHBIX MHHEPAJIOB,




12.12

JEUCTBUE PAJUOAKTHBHBIX M3JIyYCHUH HA OpPraHHU3M
YeJI0BEeKa
Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'ILHHﬁ AO3UMETP, KaMEpa Bunncona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHUS IO ONHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JNaHHOe (pU3MYEcKoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE WX JUISl pellIeHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHUsI TIPABHJT 0€30MACHOTO TPY/Ja: HaOMoAeHHE (U3HIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHMSI IO HHCTPYKIIMH, ONTUCHIBATH XO/T
OTIbITA U 3alHUCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBObL;
MpOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUI (HU3NUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSITEIILHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI U AHAIM3UPOBATh MOJIYYCHHbBIC
pe3yiapTaTel ¢ Y4Y4ETOM 33JaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHUI;

MPOBEJICHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX  HCCIIETOBAHMIA;
CaMOCTOSITENILHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
MPOBOJUTH  WCCIEAOBAHME 1O HMHCTPYKIUH, TPEACTaBIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [EJIaTh BBIBOJABI IO

pe3yjibTaTaM HUCCICAOBaHNA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeH M TBEPABIX Tel, MIIAaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3MUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ U B KOHTEKCTE€ CHUTyallMi IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C ONOpPOW Ha HU3YYEHHbIE CBOICTBa
¢u3nvecKkux sBIECHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OpPMYJbl, CBSI3bIBatOIINE (UIHYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HE00X0AUMBIE JUIS €€ PelIeHNs, UCIIONB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcu€Thl U OLIEHUBATh PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUNHBI; YMEHUE OTPEACISATh Pa3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3aaun




VYMeHue XapakTepu3oBaTh NPUHLUIBI JICHCTBUS TEXHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTUYECKHUX ITPOIECCOB 110 UX OMHCAHHIO, HCIIOIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEO0OXOAMMBbIE (U3NIECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYCCKUX SBICHHSIX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMH M TEXHUYECKHUMH
YCTPOHCTBAMH, COXPAHEHHUS 3J0pPOBbS M COOJIOJCHHS HOPM
IKOJIOTUYECKOTO IOBEICHUS B OKPYKAIOUICH Cpeie; MOHUMaHHE
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moucka, MpeoOpa3oBaHUsA U TpeAcTaBleHUs HHGOpMaAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHUE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO CcoIepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNutepuer; BnageHue 0O0a30BBIMH HaBBIKAMU TPe0oOpa3OBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD JBHKCHHS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 xX(#)=x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMeNIeHus, IMyTH, KOOPAWMHATHI MPH PABHOMEPHOM MPSMOIUHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
Sl =vy #f+ay= %
@opMynbl IS MPOCKIUU TEPEMEIICHUs, TMTPOEKIIMH CKOPOCTH U TMPOEKIINH
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH /I MPOEKIHMH YCKOPEHUS, MPOSKIIMH
CKOPOCTH, MPOEKIMH IEepeMENIeHUsl, KOOPAUHATH MPH PaBHOYCKOPEHHOM
NPAMOJIMHENHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IMPOCKOHUKU CKOPOCTH M KOOPAHWHATBI IIpH CBO60,Z[HOM nmaacHuu TCjla I1I0

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. CDopMyJIa JJIs1 BBIYUCIICHUST YCKOPCHMUS:

1.6
2
a. - L
" R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

L3 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
FoG. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CUIIBI TSHKECTH BOJM3U MmoBepxHOCTH 3emnu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 p=mi
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJIA 3aMKHyTOfI CHUCTEMBI TCJI.
1.16 p=mmU, +in,U, =const
PeakTuBHOE IBHXKEHHE
Mexanunueckas pabota. @opmyiia a1 BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnuecKasi MOIIHOCTb:
1.17
v=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCJIICHUSA
s KUHETUYECKON YHEPIUH:




Teopema o kuneTnueckoi aneprun. @opmysa sl BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOIHSITOrO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. MomeHT cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToxasmxHbIN 1 HeMOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
D=pg+Poyy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

F_&m. =pgv




VcaoBue nnaBanus tena. [1naBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,I[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI HAa TpaHMIIE

nByXx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUs CKOJIbKEHUS; paObOThl CUJIbI TPEHUSI, CUIIbI
YIIPYTOCTH; CpelHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAKJIOHHOM IMJIOCKOCTH;
YCKOpeHHUsi OpycKa MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIETO Ha pbIyar;
paboThl CHIIBI YIPYTOCTH HpU MOABEME TPpy3a C MOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHJIBI OT 00BbEMa MOTpyXKEHHOU
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAMpaBIISIONICH;
nepuo/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoJa
Koje0aHui MPYKUHHOTO MasgTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoja KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBUsI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJIE




U TEXHUKE, IPUIMBBI W OTJIMUBEI, IBHXXCHHUC IIJIAHET ComHeyHoM CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIdaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOl"O JaBJICHHUA Ha JKUBOH OpraHu3M, IlJIaBaHHEC pBI6, BOCIIpUATHUC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKUE BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY  TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMreparypoit. bpoynosckoe aBmxenue, iupdy3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TemIoOTh. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX Mpolleccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
Q+0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Bnaxnoctn BO3ayXa

2.12

[InaBnenne wu Kpucraumzanus. V3MeHeHHMEe BHYTPEHHEH »JHEpPruu Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! paboTe! TerioBeix Asuratenei. KIT/ remmoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOI'0 HArpeThIM LMWIMHAPOM, IIOCJIE OITYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJbI; MpoIiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeq:  KalWUIAPBL,  TPUMEPBl  HCIIOIb30BaHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd DJICKTPUUCCKHUX 3apPAI0B

32
33

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

34

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »siexkrpuueckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IOJIsS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AeKTpUUECKU TOK. J{eCTBUS AIeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  INEKTPUYECKOTO  CONPOTHMBIICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAIOOICTO B IIPOBOIAHHKE

(pe3ucTopsl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHI[AX MPOBOTHUKA; 3aBUCHIMOCTH




COIIPOTUBJICHUS OT JJIMHBI ITIPOBOAHUKA, INIOMIAAN €T0 IIOIICPEYHOro CCYCHU U
YACIBHOT'O COIIPOTUBJICHUA.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAUHCHNHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajuieIbHOM COEAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUETUMK  DJIEKTPUUYECKOW DHEPruu, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJIEKTPOABUTATENb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
Ilpakmuueckue pabomol

N3mepenune onT4eckoi CUitbl COOMpPArOIeH JIMH3bI; POKYCHOTO PAaCCTOSHUS
coOuparolei TuH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IIpeIMeTa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOWHOM (OKyce), MoKazaTells MPeTOMIICHUS

3.26 | crekia.

HccnenoBanme cBoiicTBa W300pa)K€HUS, TMONYYEHHOTO C TOMOIIBIO
coOuparolen JTUH3bI; U3MEHEHHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHUs Ha TpaHulle
«BO3IYX — CTEKJIO»

327 Qusuyeckue senenuss 6 npupooe: 3atmenuss Connua u JlyHbl, 1Bera Te,
‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpHUCKOM, (OToanmapar, ONTHYECCKHUE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO U MaCCOBOTO YHCE
Quzuueckue s6neHUss 8 Npupode. ECTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHasA QHCPICTHKA




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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