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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIENIINH MTpenojaBaHus yueOHoro npeamera « Ou3ukay.

ConmepxxaHue mporpaMmbl 10 (PU3MKE HANpaBlIeHO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3AINI0 HM3yYCHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (U3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgaM oOyueHus (1o Kjaccam), IpejjiaraeT IpUMEpPHYIO MOCIIEN0BaTEIbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yueTe BO3PACTHBIX 0COOCHHOCTEHN 00yUaroInXcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI 10 Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuel, acTpoHoMueH U pusznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIACT HauOojee SICHbIC
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;



HHTCPIIPCTUPOBATD AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanmusx Poccuiickoir ®exepanuu, peamu3yroNIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAYYHOM METO/I€ MO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POl (U3UKHU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1o (HM3MKE Ha yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI ONMUCHIBATH U OOBACHATH (DPU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
JabopatopHble pabOThl W AKCIEPUMEHTAJIbHbIC HCCIICIOBAHUSI C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepamu podheCCHOHATBHON JIeATEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 "acoB (2 yaca B Hemento), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

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



COAEPXKXAHUE OBYUEHUA

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

®uszuka — Hayka o mnpupone. fBineHus npuponbl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKHM H3Yy4yaloT MPUPOIY.
EctecTBeHHOHAy4YHBI METOJl TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanne GU3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOeel

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

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

Jlabopamopnwie pabomul u onvimaul.

1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJ.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JATYMKA TEMIIEPATYpHI.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, 4eM OOJbIlle BhICOTA
MyCKa.
IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxkenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
TeMriepaTypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue 4acTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT IPUIIOKEHHOU CHIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHHSI raza OT o0beMma, TemnepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmMocepHoe napieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcioBuE IUIaBaHUs TEJI: TIJIABAaHUE WM MOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbruara. [IpumMeneHne npaBusia paBHOBECHS pbldara K 0J10Ky. «30J10To€



npaBuio» mexanuku. Koadgdurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

OnekTtpuueckoe mnoje. Hanpspk€HHOCTH 3iekTpudeckoro moiis. [TpuHuum
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJIHHUKA. YEIbHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCcKOro HapsKEHUS BOJTBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIWHBI, IUIOMATU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS! CKOJIbXKEHUS, CHIIA
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHOl TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYrocCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. [loTeHnanbHas 3Heprus Tea, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMUeCKOro JBMKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHUSL.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

MexaHuuyecKkHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue koseOaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasATHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

o v s~ W

JJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbeIX BOJH. Illkama snekTtpomarHuTHbBIX BONH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactipoctpanenue cBera. 3atmenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xon gydeit B auH3e. OnTHueckas cucreMa (poroarnmapaTa, MUKPOCKOTIA
u Teneckomna. a3 kak ontuyeckasl cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

W X N oUW RE

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS PEAMETA B TIIOCKOM 3€pKaJle.

3. HccnegoBaHue 3aBUCUMOCTH YIUIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



KBaHnToBbIE fIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAJ0BOTO M MACCOBOIO YHCEJ.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpekoB: M3MEPEHUE HHEPrUU YACTULBI IO TOPMO3HOMY

nytH (1o doTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHUS TPEAMETHOTO COACPIKAHUSA U OTbITA IEATEIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHWA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBSICHITH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOOJIee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UcClIeIoBaHre 000OMIaroero xapakrepa. Moylb 3aBepIIacTCcsi MPOBEICHUEM
JTUArHOCTUYECKON U OIIEHOYHOM pabOoTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK 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 cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJbTYPBbI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHU€ B pEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



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

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICHHE YyPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIEePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3NUECKUX 3HAHMIA;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO>KHBIX TINI00AJBHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBbIC  y4eOHBIE  JCHCTBHUS,  PpETyJSTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIAaCCU(PUKAIIUU, OCHOBAHUS JIJIs
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENATh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOONbIIOE HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C Y4E€TOM MPEUIOKEHHON ydeOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HCH, HAIICJICHHBIE Ha PEIICHHWE 3aJauyd W TOJJepKaHue
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMAaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUA C YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEIOCTUIKEHHUS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
NPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pElICHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



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

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JAaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJIeHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblyaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
bu3nYecKue BeINIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUIIO paBHOBECHUs phiuara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJIB3Ys 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBObI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUYHUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHMS TEII, CUIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpauKOB, AENaTh BBIBOJLI MO pPE3yibTaTam
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd()(PUIMEHT TMOJNe3HOr0  JIEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH HAa WX OMHUCAaHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  TMPUMEPHl  (HAXOOUTh  WMHPOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTb  TPYMNINbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, IEKTPHUUECKOE I10JI€, POBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHHUE, KpUCTalIu3alus (OTBEpJAEBAaHUE), KUIICHUE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHuTHOTO TOJIS HA MMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUE W KalWULIPHBIE SBIECHUS B IPHUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aperd Noar0CcoB, pOJib MATHUTHOTO MOJIS 1Sl )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UUECKUX BEJIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMAaTUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3HUECKUX SIBICHUH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JI1  peIIeHUs 3aJadyd, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCIICOBAHUS, BBIIACISTH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIEpaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/IoB, B3aWMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
MU3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yJIEIIBHOIO COMTPOTUBJICHHUSI BEILIECTBA POBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJeNysl MPEeNoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh U3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHbIX MNpUOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXEeMAaTUYHBIM pUCYHKaM (>KHIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBbIE 0003HAYEHHUSI SJIEMEHTOB AJIEKTPUUECKUX LIETIEeH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYMBON HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YUYEHHBI TOHATUHHBIMA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBINOJHEHUEM IUIaHa JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTbD,
CHEKTpPbI UCIYyCKaHMs U MOTJIOLIEHUs, anb(a, OeTta- U ramMmma-u3Iy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTPp M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHIATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaTON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MYECKUN CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOI0 M1 MacCCOBOTO YHCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHE BEIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMol BeaMYMHbl ((POKyCHOE paccTosiHuE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadallbHOM CKOPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IMOJYYEHHOW 3aBUCHMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJe€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TpeHHUS
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIIMHU, BBIYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YYCHHBIX (U3NYECKUX MOJETEH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMNHCAaHHUA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKHX SBIEHUW W HEOOXoauMblie (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparolle JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U IOTIOJHUTEITLHBIX NCTOYHHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapar HU3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI Bceero

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa

11 ®dusuka - HayKa o MPUPOe 2
1.2 dusnyecKue BETMIUHBI 2
13 EcTtecTBeHHOHay4YHBI METOJ1 TO3HAHUS 2

Utoro no pazneny 6

Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BemiecTsa 1

29 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHIL 5
' BEILIECTBA

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl

3.1 MexaHn4ecKoe ABUKEHIE 3

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.2

3.3

I/IHepHI/IH, Macca, IJIOTHOCTb

Cuia. Bune! cun

Uroro no pazneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

4.1

4.2

4.3

4.4

Hasnenue. [lepenaya naBiaeHust TBEPABIMUA
TeJNaMH, >KHIKOCTIMU U ra3aMu

HaBJ’IeHI/Ie KHNIKOCTH

ATMocdepHOoe aBIeHHE

HeﬁCTBHe KHUAKOCTH M ra3a Ha HOFPY)KéHHOC
B HHUX TCJIO

Hroro no pazneny

Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus

5.1

5.2

5.3

PaGora u MOIIHOCTB

HpOCTHe MCXaHHU3MbI

Mexann4geckas OHEPTHUA

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194



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

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Paznen 1. TensioBuIe ABJIeHUSA

1.1 CtpoeHue u CBOMCTBA BEIECTBA

1.2 TennoBbie porecchl

Hroro no pasneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

SJIGKTpI/ILICCKI/Ie 3apsabl. 3apﬂ)KeHHBIe TCJ1a

2.1
1 WX B3aUMOJIEHCTBUE
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK
2.3 MarsuTHBIE IBICHUS
2.4 DNIeKTpOMarHuTHask UHIYKIUS

Hroro no pasneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Paznen 1. Mexannueckue siBJCHHUS

MexaHn4ecKkoe IBHXKEHHUE U CIIOCOOBI €T0

1.1

OIHCaHUs
1.2 BzaumopneiicTBue Ten
13 3aKOHBI COXPAaHEHHS

Hroro no pazneny

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KojiebaHus

2.2 MexaHnueckue BOJIHBL. 3BYK

Hroro no pazneny

KoanuecTBo 4acoB

Bcero
padoTshI

10

20 1

10

40

15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U
' AIIEKTPOMArHUTHBIC BOJIHBI

Hroro no pazneny

Pa3nen 4. CBeToBbI€E ABJIEHUSA

6

KonTpoabHbie

IpakTuyeckue

padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI
4.3 Paznoxxenne 6emoro cBeTa B CIIEKTP

Uroro no pazneny

Paznen 5. KpanroBbie iBJIeHUA

5.1 Henyckanue v nornomeHne ¢cBera aroMoM
5.2 CtpoeHue aTOMHOTO siipa
5.3 SnepHble peakuuu

Hroro no pazneny

Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb

[ToBTOpEeHue u 06001IeHNE COAepKAHUS

6.1
Kypca ¢pu3uku 3a 7-9 kiacc

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB
Ne T
w/n eMa ypoka Beero KonTposibHbIe

padoThI

®dusnka — HayKa 0 IpUpoze.
1 SABnenus npupoasl. Gusnueckue 1
SIBJICHUS

MexaHU4YeCKHE, TEIJIOBbIE,
2 AICKTPUYCCKHEC, MAaTHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBIICHHS

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl IPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMIeparypbl”
Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
5 EcrecTBeHHOHAy4HBIN METO 1
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOZAETIEN
VYpoxk-uccienoanue "l[IpoBepka
6 TUIOTE3bI: 1aJbHOCTh MOJETA 1
IapuKa, mymeHHOro

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BELIECTBA

JIBM>KEHUE YaCTHUIl BELIECTBA

Ypoxk-uccienoBanue «OMnbITH IO
HAOJIIOIEHUIO TEIIOBOIO
pacIIUpEHHUS Ta30B)»

ArperaTHLIe COCTOsIHHUA BEIICCTBA

B3anMocBsA3p Mexay CBOWCTBAMHU
BCIICCTB B pa3HI>IX arperaTme
COCTOSIHUSIX U HX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOIBI

MexaHnueckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBMOKEHUE

Ckopoctb. EnnHuiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHUA

WNuepuus. 3akoH uHEPIUH.
B3anmoneicTeue Ten Kak NpuyMHa
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEI

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0378

bu6anoreka LIOK
https://m.edsoo.ru/ff0a05c6

bu6anoreka LIOK
https://m.edsoo.ru/ff0a079c

bubanoreka LIOK
https://m.edsoo.ru/ff0a0ae4

but6mmorexa [IOK
https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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IInoTHOCTE BemiecTBa. Pacuet Macchl
¥ 00beMa TeJla MO €ro IMIOTHOCTH

JIaboparopHast pabota
«OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEena»

Pemrenne 3ama4d mo reme
"ITnoTHOCTE BemecTna"”

Cuna xak XxapakTepuCTHKa
B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «/3yuenue
3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>kKUHBI OT
MIPUIIOKEHHOM CHITBD)

SIBnenue Tarorenus. Cuiia TSOKECTH

CBsi3b MEX]ly CHIION TSKECTH U
Mmaccoii Teia. Bec tena. Pemenne
3azad4 o reme "Cuna tsoxkect"”

Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.
dusnuecKue XapakTepUCTUKU
IIJIAHET

Nsmepenue cun. Jluaamomerp

Bec tena. HesecomocTh

CrnosxeHue 1ByX CUJI, HallpaBJIEHHBIX
10 OJTHOM IIPSIMOM.
PaBrozelcTByIOIAs CHUII

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0fee

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0al778

bubanoreka LIOK
https://m.edsoo.ru/ff0a1502

bubanoreka LIOK
https://m.edsoo.ru/ff0al8cc
bubanoreka LIOK
https://m.edsoo.ru/ff0al778

bubanoreka LJOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3aayd Ha onpeneneHue
PaBHOJECUCTBYIOLIECH CUJIIBI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cry, «CUibly,
«PaBHOAEHCTBYIOIIAS CUII»

KonTponbHas padota no remam:
«MexaHHYecKoe JIBIKEHUE,
«Macca, II0THOCTBY, «Bec Tenay,
«['papuueckoe nzoOpakeHue Cu,
«Cunbi»

JaBnenue. CriocoObl yMEHbILIEHUS U
yYBEJIMYEHUS 1aBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TEMIIEPATYPhI

but6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

but6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubmnoreka IIOK
https://m.edsoo.ru/ff0alde0

bu6anoreka LIOK
https://m.edsoo.ru/ff0a20a6

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



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHUs: TBEPABIMU
TeJNaMH, JKUIKOCTIMH U ra3aMH.
3axoH ITackansg

JlaBiieHUE B XKUJKOCTH U Ta3e,
BBI3BAHHOE JICICTBUEM CHUJIbI
TAKECTH

Pemenne 3agau mo teme «JlaBinenue
B JKAIKOCTH U rase. 3akoH llackaisy»

CooOmaromuecs cocyabl

I'mppasinueckwii npece

Manowmetpsl. [TopuineBoi
YKUJIKOCTHBIN HAcOC

Atmocdepa 3emmu. [Ipuyannbl
CYLIECTBOBAHMSI BO3YIIHOM
000504kH 3eMin. 3aBUCUMOCTh
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI

Bec Boznyxa. AtmocdepHoe
JIaBJICHUE

N3mepenune armocdepHoro
nasnenus. OneitT Toppuuerm
3aBUCHUMOCTB aTMOC(HEepHOTO
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHUE HA Pa3IUYHBIX BHICOTAX

bubnunorexa LIOK
https://m.edsoo.ru/ff0a25b0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2718

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a2826

bubnuoreka [{OK
https://m.edsoo.ru/ff0a2970

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3136

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2b5a

bubmnoreka IIOK
https://m.edsoo.ru/ff0a2b5a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2da8

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2fc4

bubanoreka LJOK
https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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Pemenue 3agau no reme
"AtmochepHoe naBieHue"

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY’KEHHOE B HUX TEIIO.
ApxumenoBa cuia

JlaGopaTopHas pabora
«OmnpeeneHre BhITAIKMBAIOIIEH
CHUJIbI, ICVCTBYIOLLEH HA TENO,
MOTPY>KEHHOE B KUJKOCTH)

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMaA
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tena»

IlnaBanue Texn

JIaGoparopHas paboTa
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHHE JIOAKH U
OITpeIeIICHUE €€
rpy30MoabEMHOCTH"

Pemrenue 3ampau no remam:
«IInaBanue cynos.
Bo3znyxomnaBanue», «/laBnenue
TBEPABIX TEII, )KI/I)IKOCTGﬁ Hu 1ra3oB»

Mexanunyeckas padboTta

MontHocth. EquHUIEI MONITHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3654

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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62

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cun Ha ppiuare

KonrpomnbHas pabora 1o Teme
«JlaBrieHuE TBEPBIX TE,
KHUJIKOCTEH U Ta30By /
Bcepoccuiickas npoBepodHas
pabora

PesepBHylit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBieHue
TBEPIBIX TEJI, KUIKOCTEH U ra30B» /
Bcepoccuiickas nposepodHas
pabora

Prruaru B TCXHHKC, 6LITy U IIpUpozac.

JIaGoparopHas paboTa
«HMccnenoBanne ycIoBAN
PaBHOBECHSI phIyara

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

Pemenue 3agau mo Teme "Pabora,
MomHocTh, KIT/"

0.5

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a48a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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65

66
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68

Mexanuyeckas SHEpIusl.
Kunernyeckas 1 noTeHIMAIbHAS
JHEeprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHWUH TEJIa II0 HAaKJIOHHOM
IUIOCKOCTH"

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHn4ecKoe
JIBIKeHUE"

PesepBHblit ypok. Pabora ¢

TekcTamu 1o Teme "Pabora.
MomHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

1 bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252
1 but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360
1 1
1 1
1 bubmnoreka IIOK
https://m.edsoo.ru/ff0ad4ee6
1
68 4 12


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

8 KVIACC

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYJI

Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIIECTBA

OOBsicHEeHHE CBOKCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTo
COCTOSTHH BEUIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

Kpucrammaeckue u amopdHbie
Tena

CmaynBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

Tenopoe paciiipCHuC 1 C:xKaTue

Temneparypa. CBs3b TeMneparypsl
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
4aCTHULL

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bubmnoreka IIOK
https://m.edsoo.ru/ff0a540e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a5800

bubanoreka LIOK
https://m.edsoo.ru/ff0a5530

bubanoreka LIOK
https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

Bunae! rerionepenaun

Ypok-koHpepenmus "[IpakTudeckoe
WCIIOJIb30BAHHUE TEMJIOBBIX CBOMCTB
BEILECTB U MAaTE€PUAJIOB B IIEJISIX
sHeprocoepekeHus"

KomnmuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

VYpaBHEHHUE TEMIOBOrO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

JlaGopaTtopHnas pabota
"UccneqoBanue ABJICHUA
TEIJI000MEHa ITPU CMEIIMBAHUN
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIEISEMOTO UM IIPU
OXJIAXKICHUU

JlaGopaTtopHnast pabota
"Onpenenenue yaeabHOU
TEIJIOEMKOCTH BellecTna"

DHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6412

bubnunorexa LIOK
https://m.edsoo.ru/ff0a65c0

bubnuoreka [{OK
https://m.edsoo.ru/ff0a6976

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7088

bubnunoreka LIOK
https://m.edsoo.ru/ff0a6a98

bubanoreka LIOK
https://m.edsoo.ru/ff0a6bb0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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[InaBnenue u oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJl. Y IeJIbHAs
TEIUIOTa IUIABJIECHUS

JlaGopaTtopHnast pabora
"Omnpezaenenue yaeabHOU TeTIOThI
TJIaBJIeHUs abaa"

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenue

Kunenwue. Y aennHas TemjaoTa
nap006pa30BaHI/I${ 1 KOHACHCAIluH.
3aBHCUMOCTh TEMIICPATYyPhbL
KHUIICHUA OT aTMOCCI)epHOFO
JaBJICHHUA

BnaxnocTs Bo3ayxa. JlaboparopHuas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BIAXXHOCTHU
BO3/1yXa"

Pewenue 3anau Ha onpeneneHue
BJI&KHOCTH BO31yXa

[TpuHuunbr paboOTH TETIIIOBBIX

nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYyTPEHHETO CTOPAHMS

KIIJI TenmoBoro gBurarers.
TennoBble ABUTATENN U 3aIIUTA
OKpYKarolleil cpebl

3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPIruU B TEIUIOBBIX MPOLECCAX

bubnunorexa LIOK
https://m.edsoo.ru/ff0a71d2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a72fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [{OK
https://m.edsoo.ru/ff0a786¢

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe ""TennoBbie SIBICHUS.
N3meHenune arperaTHbIX COCTOSTHHI
BemrecTna"”

KontponbHast pabora o Teme
"TennoBrle aBiIeHuA. M3Menenue
arperaTHbIX COCTOSIHMI BelecTna'

Onektpuzanus Ten. [IBa pona
IEKTPUICCKUX 3aPsIOB

Ypok-uccrnenoBanue
"OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"

B3anmonelicTBue 3apsKeHHBIX Tl
3axoH Kynona

DIIEKTPUUYECKOE TTOJIE.
HanpsiskeHHOCTB 2IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
JJIEKTPUYECKUX TOJIEN

Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

[TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia
Pemenue 3aga4u Ha npUMEHEHUE
CBOICTB 2JIEKTPUUECKUX 3apsI0B
DJIEKTPUYECKUI TOK, YCIOBHS €T0
cymiectBoBaHus. MIcTouHMKH
IIEKTPUUYECKOTO TOKA

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8ef6

bu6anoreka LIOK
https://m.edsoo.ru/ff0a90cc

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MIPOBOJHUKH U JUAIEKTPUKHU"

DIIEKTPUYECKHUM TOK B METAJLJIaX,
JKUJKOCTSX U ra3ax

DnekTpuyeckas Lemb U e€
COCTaBHBIC YaCTH

Cuna toka. JlabopaTopHas pabota
"M3mMepeHune u peryiupoBaHUe CUIIbI
ToKa"

DNeKTpUUECKOoe HaMpsKEHHE.
BoasT™metp. JTabopaTopnas pabota
"N3mepenue u peryaupoBaHue
HanpspKkeHus"

ConpoTuBieHne MPOBOJHHKA.
VY enpHOE CONPOTUBIIEHUE
BEIIECTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTD IIEKTPUIECKOTO
COIPOTHBIICHUS TIPOBOIHUKA OT €T0
JUTHHBI, IO/ TTOTICPEIHOTO
cedyeHus u matepuaia”
3aBHCUMOCTE CHJIBI TOKA OT
HanpspkeHud. 3akoH Oma juist
ydacTKa Ienu

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a96b2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9838

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8bd6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9e14

bu6anoreka LIOK
https://m.edsoo.ru/ff0aa738

bu6anoreka LIOK
https://m.edsoo.ru/ff0aa738

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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JlaGopaTtopHnast pabora
"UccnenoBanve 3aBUCUMOCTH CHJIbI
TOKa, UJIYILIET0 Yepe3 Pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

IlocnenoBarenbHOE U napaujiCJIibHOC
COCINMHCHUA ITPOBOAHHUKOB

JlabopaTtopuast padora "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN
IIPU [10CJIEJOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas padora "IIpoBepka
MIpaBUJIA JJIsL CHITBI TOKA TIPH
napajieIbHOM COCIMHEHUT
pe3uctopos"

Pemenue 3amau Ha IMPUMCHCHHEC
3akoHa Oma AJIg pa3JIngHOTI O
COCIUHCHUA ITPOBOAHHUKOB

Pabota u moutHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

JlaGopaTtopHnast pabota
"Onpenenenrie paboThl U MOITHOCTH
3JIEKTPUYECKOTO TOKa"

DJIEKTPUYECKHUE LEMH U
MOTPEOUTENH SIEKTPUIECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [IOK
https://m.edsoo.ru/ff0aaa58

bubmuoreka [IOK
https://m.edsoo.ru/ff0aadle

bubnuoreka [{OK
https://m.edsoo.ru/ff0aaf8a

bu6anoreka LIOK
https://m.edsoo.ru/ff0ab124

bu6anoreka LIOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

54

55

56

57

58

59

60

61

ITocTostHHBIE MATHUTEIL, UX
B3aUMOJICUCTBUE
Ypok-uccnenosanue "M3yuenue
OJIEH MOCTOSIHHBIX MarHUTOB"

MaruutHoe nojie. MarHuTHOE I10J1€

3eMJIM U €ro 3HaudeHue I KU3HU
Ha 3emie

[ToaroToBka K KOHTPOJIBHOM paboTe

1o TemMe "DIIEKTPUUECKUE 3apsibl.
3apspKEeHHbIE TeNla U UX
B3auMonencTsus. [10CTOSIHHBIH
AJIEKTPUYECKUM TOK"

KonTponbhas pabota no Teme
"DeKTpUYECKHe 3apsiabl.
3apspKEeHHbIE TeNla U UX
B3auMonencTBus. I10CTOSIHHBIH
JNEeKTpUUEcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PesepsHbliil ypok. Pabora c
TekcTamu 1o Teme "I1oCTosTHHBIH
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabora

OnbiT OpcTeaa. MaruutHoe noJe
IIEKTPUYECKOr0 TOKa MaruutHoe
0JIe KaTyIIKH C TOKOM

[IpumeHeHne IMEKTPOMArHuTOB B
texHuke. Jlaboparopnas pabota

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

bubnuoreka [{OK
https://m.edsoo.ru/ff0abea8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6

bubnunorexa LIOK
https://m.edsoo.ru/ff0acld2

bubanoreka LJOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

63

64

65

66

67

68

"N3yuenue neiCTBUS MATHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyrpoBaHue 1 U3yuyeHUe
paboThI BNIeKTpoABUTATENIS "

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

Dnektporereparop. CrocoOs
MIOJIYYEHUS IEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUu

[ToaroToBka K KOHTPOJIBHOM paboTe

1o TeMe "DIeKTpUIecKHe u
MArHUTHBIE SBJIeHUS"

KonTponbhas pabota mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
sBICHUS"

PesepBHblit ypok. Paborta c
TekcTaMmu 110 TeMe "TennoBrlie
siBiIeHus"

PesepBHblii ypok. Paborta c

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"”

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



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

OBIIEE KOJIMYECTBO YACOB I1O
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9 KJIACC

Ne
n/n

Tema ypoka

MexaHudeckoe JBHXKCHUC.
MaTCpI/IaJ'IBHaH TOYKa

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAHUUYECKOTO ABUKECHUS

PaBHOMEpHOE ITPAMOJIMHENHOE
JIBUKEHHE

HepaBHomMepHOE psIMOTTMHEWHOE
JnBuxeHue. CpellHsAsl © MTHOBEHHAs
CKOPOCTb

[IpssMonnHetHOE paBHOYCKOPEHHOE
JIBUKEHUE. Y CKOpEHUE

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JTBM)KECHUSI.
I'padux ckopoctu

JlaGoparopHas paboTa
"OmnpeneneHne yCKOpeHus Tea npu
PaBHOYCKOPEHHOM JIBMYKEHUU TI0
HAKJIOHHOM MJI0cCKOCTH"

CBoboaHoe nagenue teir. OnbITh
TIamunes

PaBHOMCpHOC ABHXKCHHCE 110
OKPY’KHOCTH. Hepnozl " 9acToTa

KoaunuecTBO 4acoB

KonrTpoabubie IIpakTuuyeckue

U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76



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

10

11

12

13

14

15

16

17

18

19

20

21

oOpaiueHus. JInneliHas u yriaoBas
CKOPOCTH

LleHTpOoCcTpeMUTENBHOE YCKOPEHUE
IlepBriii 3akoH HeroToHA. BekTop
CHJIBI

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHita

Tpetuii 3akon HeroToHa.
Cyneprio3unus cui

Pemenue 3amgau Ha IIPUMCHCHHEC
3akoHOB HbroToHa

Cuna ynpyrocru. 3akoH ['yka

Pemenue 3agauq mo reme «Cuna

YIIPYTOCTH
JlaGopaTtopHnast pabota
«Omnpenenenre KECTKOCTH
IPY>XUHBDY

Cuiia TpeHust

Pemenue 3anau no teme «Cuna
TPEHUS»

JlaGoparopHas paboTa
"Omnpenenenue ko3 dunmenra
TPEHMSI CKOJIbKEHUS "

Pemenue 3aga4d mo teMe "3aKOHBI

Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ace28

bu6nmoreka [JOK
https://m.edsoo.ru/ff0af738

bu6nmoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e



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

22

23

24

25

26

27

28

29

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O
TATOTCHUA. yCKOpCHI/Ie CBO6OI[HOI‘O
naacHus

Ypok-koudpepenuus "/IBmxenue ten
BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

Pentenue 3amaud mo teme "Cuiia
TSKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

HepBa;I KOCMHYCCKaA CKOPOCTh.
HeBecomocTts u MEeperpy3Kku

PaBHOBecue maTepuaIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpHOTO TENa ¢
3aKpEIIEHHOW OChIO BpAILICHHUS.
MowmeHT cunsl. L{eHTp TsixRecTH

PaBHOBecue maTepraIbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPIOro TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunbl. LieHnTp TsxecTn
Pemenne 3amaa mo reme "MoMeHT
cuibl. LleHTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "MexaHn4uecKoe IBUKEHHUE.
B3anmoneiictBue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

31

32

33

34

35

36

37

38

39

40

KontponbHast pabora o Teme
"MexaHn4YecKoe IBUKEHUE.
BzaumoneiictBue ten"

HNmnynec Tena. UMImynbsc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICUCTBHE

Pemenne 3aga4 mmo teme "3akoH
COXpaHEHHUs uMIyJnca'

VYpok-koH(pepennus "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"

MexaHuueckas pa60Ta U MOIIHOCTB

PaboTa cuiibl TsKECTH, CHITBI
YIPYTrOCTH M CUJIBI TPCHUS
JlaGopaTtopHnast pabora
«Omnpenenenne pabOTHI CHIIBI TPEHUS
IIpU paBHOMEPHOM JIBIKEHUU TeNa
M0 TOPU3OHTAILHOM MOBEPXHOCTH

CBs13b SHEpruu U paboTHI.
[ToreHunaneHas sHEprus
Kunernyeckas sneprus. Teopema o
KUHETHYECKON YHEPTUU

3aKOH COXpaHEHMsI SHEPTUU B
MeXaHHUKe

JlaGopaTtopHnast pabora «3yuenue
3aKOHA COXPaHEHUS SHEPTUU»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bubmuorexa [JOK
https://m.edsoo.ru/ffOb07fa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb096¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

Konebarensnoe JABHXKCHHE U €T'O
XapaKTEPUCTHUKHU

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU

YPOK'I/ICCJ'ICIIOBaHI/IC «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MMPY>XUHBI 1 MACCBI I'Ppy3a»

[IpeBpamienue 3aepruu npu
MEXaHNYECKUX KOJIEOaHMAX

JlaGopaTopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBHCHUMOCTH MEPHOJIa KOIeOaHHi
rpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexanndeckue BoJHEI. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbIe U
MOTNEPEYHBIE BOJIHBI
VYpoxk-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPAOM TEIIE.
CelicMUYECKHE BOJHBI"

3Byk. Pactipoctpanenue n
OTpakeHUE 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

52

53

54

55

56

57

58

59

60

VYpok-uccnenosanue "Habnronenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoynebaHus 1 BOJTHbBI"

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHnndeckue KoseOaHus U BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMArHUTHBIE BOJHBI
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JJIS1 COTOBOM CBSI3H"

VYpok-uccnenosanue "M3yuenue
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMITEHOTO TesedoHa"
Pemenue 3aau Ha onpezeneHue
YaCTOTHI U JUTHHBI
3JIEKTPOMArHUTHON BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6c



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

61

62

63

64

65

66

67

68

69

DNeKTpOMarHuTHast IPUpPO/ia CBETA.
CxopocTth cBeTa. BoiHoBbIE
CBOMCTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHeHue cBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)KEHMs CBETA. 3epKajia.
Pemenue 3agau Ha npuMeHEHUE
3aKOHA OTPAXKEHMsI CBETa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

[TonHOE BHYTpEHHEE OTpaKeHue
cBeTta. Mcnosnb30BaHuE MTOJTHOTO
BHYTPEHHET0 OTPaXXECHUs B
ONTUYECKHUX CBETOBOAAX

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MPETOMIICHUS] CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-

nn

CTEKJIO
VYpok-koHpepeHIus
"Ucrnonap30BaHue IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/JIBI, ONITUKOBOJIOKOHHAS
CBA3b"

JIna3elr. OnTHYeCcKas CHIa JIMH3BI

[TocTpoenue n3obpakeHu B TMH3aX

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

71

72

73

74

75

76

77

78

JlaGopaTtopHnast pabora
"Onpenenenre GOKyCHOTO
paccTOSTHUS ¥ ONITUYECKON CHIIBI
cobuparomiei TuH3bI"

Ypoxk-kordpeperuus "OnTuaeckue
JMH30BbIe TPUOOPH"

['ma3 kak onTuyeckas cucremMa.
3penue

VYpoxk-koHpepennus "Jled ekt
3penusi. Kak coxpanuth 3peHue"
Paznosxenue 6enoro cBeta B CEKTP.
Omnbitel HetoTona. CroxkeHue
CHEKTpaJIbHBIX 11BeTOB. [lucnepcus
cBeTa

JlaGopaTtopHas pabota "OMbITHI 110
Pa3I0KEHUI0 OEJTIOT0 CBETA B CIIEKTP
¥ BOCIIPUATHIO IIBETA TPEJAMETOB MPH
UX HaOJIOICHUH Yepe3 [BETOBbIE
bunbTper"

Ypok-nipaktukyM "BosHOBBIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
OmnsiThl Pesepdopaa u muianerapHast
MOJIeNTb aToMa

ITocrynarter bopa. Moaens aroma
bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

bubmuorexa [JOK
https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c12a8



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

79

80

81

82

83

84

85

86

87

88

89

90

91

Hcnyckanue 1 MorjaouneHne cBera
atomoM. KBanTebl. JInneluaTeie
CIEKTpPBI

Ypoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHUs"

PagnoaxTuBHOCTE U €€ BUIBI

CrpoeHune aTOMHOTO sipa.
Hyxnonnas monens

PanroakTuBHBIE TpEBpaIICHHUS.
M30TO11EI

Pewenne 3anau o reme:
"PanuoakTuBHBIC TpeBpalieHus"
[lepuox momypacnana
Ypoxk-koHpepeHuus
"PannoakTUBHBIE U3TYyYEHUS B
IIPUPOJIE, MENULINHE, TEXHUKE"
Snepuble peakiuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOT'O YHUCEI

DHeprus CBSI3u aTOMHBIX SITIEP.
CBs13b Macchl U YHEPTUU

Pewmenue 3anay no reme "SAnepHbie
peakuun"

Peakiuu cuHTe3a U AENCHUS SAEp.
Ncrounnkn sHeprun CosHIA U 3BE3]
VYpoxk-koHpepennus "AnepHas
sHepreTuka. Jlencrus

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl144c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl18ac

bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOclb4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcld7a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88



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

92

93

94

95

96

97

98

PaAMOAKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNIEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBric sBicHuS"

KoHnTtponbHas pabota 1o teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie saBiaeHus"

[ToBTOpEHHE, 000OIICHHE.
JlabopatopHble pabOTHI 110 KypCy
"B3aumonericteue Tea'"

IToBTOpeHue, 0600IIeHNE. Permenue
pacyYeTHBIX U KaYECTBEHHBIX 3a7a4
o TeMe ""TeroBbie mporecch”

[ToBTOpenue, 06061meHue. Pemenue
pacueTHBIX M Ka4eCTBEHHBIX 337124
no Teme "KIIJI TeninoBbIx
nBurareneit”

[ToBTOpenue, 06061meHue. Pemenue
pacUETHBIX U KaUEeCTBEHHBIX 3a/1a4
no teme "KIIJI anekrpoycraHOBOK"
[ToBTOpEeHnue, 06061IEHNE.

JlaBoparopHble pabOTHI IO KYypCy
"CBeToBEI€e aBiIeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52



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

[ToBTopenue, 0600mmenue. Padora ¢

Bubnumoreka IIOK
99 TEKCTaMU 110 TeMeE "3aKOHBI 1 1

https://m.edsoo.ru/ff0c2d6a

COXpaHEHHUs B MEXaHHUKe"

[ToBTopenue, 0600menue. Padora ¢

bubmuorexa [JOK
1 "K 1
00 TeKCTaﬁm ro Teme "Konebars i https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 TeMme "CBeTOBEIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA

[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o TeMe "KBanrtoBas u 1
snepHas ¢pu3uka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 2


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




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

13

14

1.5

1.6

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC TIOHATUA

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-IGCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

OINUCHIBaTh M3Y4YECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3YSl (PU3MYECKHE BEIUYUHBI, IMPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICH MCIOJIB3YEMbIX BEJIWYMH, HUX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U TPOIIECCHI,
HCNOJIb3ysl WM3YYEHHBIE 3aKOHBI, NPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTHU4ecKoe

BBIPAKCHUC

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyalludl IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH I[PUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBsi3pIBatoNME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3MUYECKUE BEIMYMHBI B (OPMYJbI H TPOBOJUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
pelieHust  3agad, OICHUBATh  PEATUCTUYHOCTH  IMOJYyYEHHOM

(bu3nYecKoil BETUYNHBI

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(¢U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbBIE U3MEPEHUSI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U
M (dpoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH N3MEPEHUH

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCHOJIb30BAHHUEM IMPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKOB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCIICAOBAHUA

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKLIMM: IIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HMCKOMOW BEJIMYUHBI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu padboTe ¢
1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKTepWU30BaTh MPHHIUIBI JCHCTBHUS HW3YYEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHU:,



1.15

1.16

1.17

1.18

1.19

8 KUIACC

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

Heo0xoIMMBbIe (DU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpPAHEHHs 3/10pOBbS U COOJIIOJIEHUS HOPM 3SKOJOTHYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCcOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBJSICTCS MPOTUBOPEUUBOMN HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(popMarmu (GpU3HMUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBaHUM, MpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacrpenienath O0SI3aHHOCTH B TPYIIE B  COOTBETCTBUH C
MOCTaBJICHHLIMM 33aJadyaMH, CJEeIUTh 3a BBIIOJHEHHEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaThL COOCTBEHHBIM  BKJaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX



Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

13

14

1.5

1.6

1.7

1.8

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCIIOJBb30BAaTh IIOHATHUA

pas3imiaThb SABJIICHUS IO OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I'-IGCKOG SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIlIleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUECKUE SBICHHS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMMU, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTHU4ecKoe

BBIPAKCHUC

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bHBPI"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

peuaTh pacyéTHble 3a1auu B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHHMBATh IOJIyU€HHOE 3HAaueHUEe (U3MYECKONW BEIUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YysA OHNHUCAHUC UCCICIAOBAHUA,



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

BBIICIATE IIPOBEPACMOC MPEAIIOTIOKCHNUE, OUCHNBATE IPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoI0KEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEIUIOKEHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJIbI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELMTHOCTH

MIPOBOAUTHh MCCIEAOBAaHUE 3aBUCHUMOCTH OJHOH  (hu3HuecKoi
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCMMOCTH B BUJIE TaONIUIl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT  (DU3MYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0€30IMacHOCTH pu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

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

pacrno3HaBaTh POCTHIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIIbHBIE
MpUOOPHI 110 CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTABIISATh CXEMBbI
MEKTPUYECKUX LENel ¢ IMOCIENOBATEIbHbIM U IapaAJIEIbHBIM
COEAMHEHUEM DJIEMEHTOB, pa3juyas yCIOBHbIE O0O3HAa4YEeHHUs
JJIEMEHTOB 3JIEKTPUUECKUX LETIEN

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Ui oOecreyeHus Oe30MacHOCTH IpH

oOpameHuu ¢ mnpubopaMd H TEXHMYECKHUMH YCTPONCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

1.2

13

COXpAaHEHUS 3J0pOBbS M COOJIOACHHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIICTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITH HeﬂOCTOBepHOﬁ

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJIb30BaTh M3YYECHHBIH MOHATUWHBIN anmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallUEH

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOCHHS] OCHOBHOM

o0pa3oBaTeIbHOI NPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA
pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{CCKO€ SIBJICHUC

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJIEHUSI B IPUPO/IE,
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1.5

1.6

1.7

1.8

1.9

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

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JOPYTUMHU BEeJIMUYMHAMU, CTPOUTH IpapuKN U3yYEHHBIX 3aBUCUMOCTEH

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHChIBATh €r0  MaTeMaTHYECKOe

BBIPA’XCHHUC

OOBSACHATH (PU3NUECKHUE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 U3y4YEHHBIX CBOMCTBA

(1)I/I3I/I‘IeCKI/IX HBHGHI/Iﬁ, (I)I/I3I/I‘ICCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

pemate pacuéTHble 3amayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30BbITOYHBIE IaHHBIE, BEIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOANMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIyYEHHOT'0 3HAaUeHUs (PU3UUECKON BEITMUUHBI

pacrio3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXXHO DPEUIMTh IPH MOMOLIH
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHUSL, BBIICIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIH
(U3NYECKUX CBOWCTB TEIl: CAMOCTOATENBHO COOMPATh YCTAaHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpe/IeTisisl CPEeHEe 3HAUYCHUE HM3MEpPSIeMOl BeIWMYUHBI ((POKYCHOE
paccTositHue coOMparomel JUH3bl), 000OCHOBBIBATH BHIOOP criocoda

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (PM3MYECKMX BEIMYUH B BHJE TaOIMIU

Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIMYUH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

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

1abopaTopHBIM 000pyI0BaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (DPU3MUYECKUX MOJeINei:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHWS O CBOWCTBaX (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

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

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PUCYHKHM H3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM
3epKalie u coouparomieit JInH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecreyeHus Oe30MacHOCTH  IpH

oOpameHuu ¢ mnpubopaMd H TEXHMUYECKHUMH YCTPONCTBAMH,



1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIEpKaHusl, MyOJIMIHO MPEICTABIATh PE3YJIbTAThl MPOCKTHON HITH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MMPOEKTOB U MCCIEIOBAaHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

dusznka — Hayka O mNpuUpoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue SABJICHHUA: MEXaHMYECKHe, TEIIOBEIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

®dusnueckue BenuuuHbL. 3mepenue Quznueckux
1.2 BenuunH. @usnueckue npubopel. IlorpemrHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBCHHOH&Y“IHHIZ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
13 IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTEC3,
1 OKCIICPUMCHT II0O IIPOBCPKC THUIIOTE3, 00BsACHEHHE

Ha0JII0/1a€MOT0 SBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENeH

[TpakTryeckue paboOTHI:

#H#HPar###3mepenne pacCTOSTHUN.

#i#Par#Ht#l13MepeHne 00bEMa JKUIKOCTH M TBEPIOTO
1.5 Tena.

#H#HParf##OnpeiesieHre pa3MepoB MalbIX TEIl.

#HiHPart##l3Mepenue TemmepaTypsl MpH  OMOILU

JKUJKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNUN BEILIECTBA

#Hi#HParfi##CTpoeHNE BellecTBa: aTOMbl M MOJIEKYJIBI,
2.1 ux pasMmepsl. OMBITHI, JOKa3bIBAIOIINE JHCKPETHOE

CTPOCHUC BCUICCTBA

2 #H##HPar#H#]Ipmokenre  dactui]  BemiecTBa.  CBS3b
2.2 CKOPOCTH JBWIKEHHS YaCTHUIl C TEeMIIepaTypoil.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBHe YyacTHUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAaHHUE
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2.5

2.6

HH#Par##H ArperaTHble COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
(KpUCTAJUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOﬁCTBaMH BCIICCTB B paSHBIX aIpGFaTHBIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
OcobeHHOCTH arperaTHbIX COCTOSTHUH BOJBI

[TpakTuyeckue paboOTHI:

#H#HPar###Ouenka quaMerpa aToMa METOZ0M PsiIoB (C
ucronb3oBanueM pororpadmii).

#HHHPar###OnbITBl IO  HAONIOJCHUIO  TEIJIOBOTO
pacuIpeHust ra3oB.

HHHPar###0NbITEl 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUKECHHE

##HtPar##H##Cropocte.  CpenHsii  CKOPOCTb P
HEPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JIBUYKECHHUS

SBnenue uHepuuu. 3akoH MHepuuu. B3aumonencreue
TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja

#i#HParf## InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
Cuna kak XxapakTepUCTHKa B3aUMOIEUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
ITOMOIIBIO JUHAMOMETPA

HiHPar###SIBnenne TaroreHus u cwia Tsokectd. Cuiia
TSDKECTH Ha ApYyrux miaHetax. Bec rena. HeBecomocts
Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
Tpenue B npupoje U TEXHUKE

H#HPar###CroxkeHrne CWl, HampaBJIEHHBIX MO OJHOMN
npsiMoil. PaBHOACHCTBYIOIAs CUIT

[TpakTHyeckue paboOTHI:



3.11

3.12

OnpezneneHre CKOPOCTH PaBHOMEPHOTO  JABFDKEHHSI
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMoOWIsT M Tak nanee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHUS Opycka WIM [Iapuka TI0
HAKJIOHHOW TuIocKocTH. OmnpeeneHne IUIOTHOCTH
TBépHoro  Tena.  ONBITBI,  JEMOHCTPHPYIOIIHE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHUS OT Beca Telia U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMCEphbl ABHXKCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B ’KMBOM U HEXXHUBOM mpupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

I[aBJ'ICHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

YBCIWUYCHUA NABJICHUA

I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepatypbl

Hepeﬂaqa JaBJICHUA TBép,Z[BIMI/I TCIaMU, XUAKOCTAMH U

razamu. 3axoH Ilackans. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rapaaokc. Coobmaromuecs

cocynsl. ['uapaBinnueckre MEXaHU3MbI

AtMochepa 3emsum u  aTMocepHOE J1aBICHHE.
[TpuymrHBI CyIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3emiu. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [Tpubopst s
U3MepeHHs aTMOC(HEPHOro AaBJICHUS

[leficTBHe )KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena



4.8

4.9

4.10

411

[InaBanue Ten. Bo3ayxonnaBanue

[TpakTuueckue paboThI:

HccenenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
0o0béMa TOrpyXKEHHOW B JKUIKOCTH YacTU Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TEJI0 B XKHUAKOCTH, OT Macchl Tena. ONbITHI,
JIEMOHCTPHUPYIOIUE 3aBUCUMOCTb  BBITAJIKHUBAOLICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BEMaA
IIOTPYKEHHOU B KUJKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  ompeneineHue  e€

rpys3ononb €MHOCTH

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOro JaBJICHUS Ha IKHUBOW OPTaHU3M,

IJIaBaHUE PBIO

TexHuueckue yCTpOWCTBa: COOOLIAIONIUECS COCY/BI,
YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEP, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

Mexanuueckasi pabota
Mexanuveckas MOITHOCTb

HpOCTHe MCXAaHU3MBI: pblYar, 6.]101(, HaKJIOHHAasA

ockocTh. [IpaBuio paBHOBecHs pblyara
[IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJIOKy

«3onoTtoe  mpaBuiIO»  MexaHMkH. KoapduuueHt
MOJIE3HOTO  JelcTBUA ~ MexaHu3moB.  [Ipoctbie

MEXaHHU3MBI B OBITY U TEXHHUKE
[loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
Kunernueckas sHeprus

ITonnas MexaHudecKkas SHEPTUs. 3aKOH M3MCHCHUS U

COXpPaHCHUA MEXaHHYIeCKOMH OHEPIrUun



[TpakTrueckue pabOTHI:
#i#HPar#Ht#Onpenenenre paboOThl CHIIBI TPEHUS IIPH

pPaBHOMEPHOM MABHXKCHHUH TEJIa I10 FOpHSOHTaHBHOfI

> noBepxHoctu. lccnenoBanue ycioBHII paBHOBECHs
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.
N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu
duznueckue SBICHUS B MPUPOJE: phlUard B TeEJe

5.10
YeJIoBeKa
TexHuueckne yCTpPOMCTBA: pblUar, MNOABWKHBIA H

5.11 HETOJIBIKHBIN OJIOKU, HAKJIIOHHAS TUIOCKOCTh, TPOCTHIS
MEXaHU3MBI B OBITY

8 KJIACC
Kox Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
TEITJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM

61 TEOpUH CTPOCHUsI BemiecTBa. Macca W pa3Mephl

' MosieKysl.  OmbITBI, MOATBEPKIAIOIIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
Mogenu TBEpPAOro, IKUAKOTO M Trazo00pa3zHOro

6.2 coctosiHUM BemiecTBa. Kpucramnmdeckue u amopdHbie

6 Tena

OOBbsicCHEHHE CBOMCTB T'a30B, )KUJIKOCTEH U TBEPBIX TET

6.3 Ha OCHOBE TMOJOXEHUH MOJIEKYJIIPHOKMHETHUYECKOU
TEOpPUH

6.4 CmaunBaHue U KallWJUISIPHbBIE SIBJICHUS

6.5 TemnoBoe pacupeHue U CKaTHe

66 Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O ABUMXXCEHUA YaCTHUIL



6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BHyTpeHHs1 ~ »Heprus. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE

paboThI

BI/II[BI TCILIOIICpEAavn: TCIIOIIPOBOJHOCTD,

KOHBCKIUA, U3TYUCHUC

KomuuectBo TeroTbl. YaenbHas  TEIUIOEMKOCTH

BE€IICCTBA

TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMJI0BOro OajgaHca

IInaBneune n OTBCPACBAHUC KPUCTATNIMYCCKUX

BEIIECTB. Y AeJabHas TEII0TAa ILIaBICHUS

[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(HEPHOTO

JaBJICHUA
BnaxnHocTb BO3yXa
SHCPFI/I?I TOIIJINBA. yIIGJII)HaH TCIJIOTA CTOpaHUA

[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
TEIIOBOI'O ABHTAaTENs. TemnoBhIe ABUTATEIIM M 3aIlluTa
OKPYXarOIEe Cpebl

3aKOH COXpaHEHUS ¢ TIPEBpPAICHUS DHEPTUU B

TCIJIOBBIX ITpoLIeccax

[TpakTryeckue paboOTHI:

HHHPar###ONBITEl 110 OOHAPYKEHUIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO TTPHTSKCHHUS.

HH#HParf##ONBITEL IO  BBIPALMBAHUIO  KPUCTAJIJIOB
MIOBAPEHHOM COJIM MJTH caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO
pacuIpeHwsi ra30B, KHUIKOCTEH M TBEPIBIX TEJ.
#H#HPar#H#Onpenenenue 1aBjaeHns Bo3lyxa B OamioHe

HITPHILIA.



6.18

6.19

HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBHCHUMOCTh
JaBJICHUSI BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

#i#HPar### IpoBepka TUIIOTE3bI JUHEWHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
##Par###HaOmonenne  M3MEHEHWST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIONepeaadyn U padoThl
BHEILIHUX CHIIL.

##Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOMBI.
#HHHPar###Onpenenenne KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUITUHAPOM.

##HPar###Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#Hi#Par###lccnenoBanue npouecca UCIapeHusl.
#HH#Par##HOnpeneneHie OTHOCUTEIBHONW BJIAXKHOCTH
BO3/1yXa.

#H#HPar###Onpenenenne yAeIbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

dusnueckue SBICHUS B MPHUPOJE: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJITBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCT'a.

TexHuueckne yCTpONCTBA: KaNWUIAPBI, IPUMEPHI
MCIIOJIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpPBI, TICUXPOMETp, MapoBasi TypOMHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3J'ICKTpPI3aL[I/I$I TECII. I[Ba poaa 3JICKTPUICCKUX 3apa10B



7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
(3aBUCHMOCTB CHWJIBI B3aMMOJCHCTBUS 3apsHKEHHBIX Tell

OT BCJIMYUHEBI 3apA10B U paCCTOAHUA MEXKIY TeJ'IaMI/I)

DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb
anekTpuyeckoro mois. IlpuHnun —cynepno3unuu

ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
anexkTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBogHuku
U JUDJIEKTPUKHU

3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia
DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILIECTBOBaHUS
AIIEKTPUYECKOTO TOKA. ICTOUYHHKYU MOCTOSITHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax

Onektpuueckas uenb. Cuna TOKa. DIEKTPUUYECKOE
HaIpsDKEHUE

CormnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
CONPOTHUBIICHUE BEILIECTBA

3akon Oma aJig y4acTka 1enu

[TocnenoBarenbHOE W TMapalieTbHOE COCIUHEHHE
MIPOBOTHUKOB

PaGota ¥ MOIIHOCTH JNEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

DJeKTpUUYECKre IeNH U MOTPEOUTENH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

[TocTostHHBIE MarHUTHI. B3anmoelicTBrEe MOCTOSHHBIX
MarHuTOB

MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

3HA4YCHHUC I )KU3HU Ha 3emite

OmngIT 3pCTCIIa. MarautHoe II0Jie QJICKTPHUYCCKOTO

TOKa. HpI/IMCHCHI/IC QJICKTPOMATrHUTOB B TCXHHUKE



7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasumno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4EHUs
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCpPIrUuun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MIOCTOSTHHOTO TOKA.

H3mepeHue u peryImpoBaHUe CHIIbI TOKA.

V3mepenue u peryaupoBaHue HANPSHKSHUSI.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHHS U MaTeprara.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEAOBATEIbHOM COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapaIeIbHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 pe3UucTop.
OmpeneneHre MOITHOCTA — DIEKTPHYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOK, UAYIIETO Yepe3 JaMIIOUYKY, OT

HanpsbkeHus Ha Heil. Onpenenenne KII/I narpeBatesns.



Hccnenosanue MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MArHUTOB TPU HUX OOBECIWHECHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnEITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aMMO/JICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUSL MAarHUTHOT'O MOJS Ha IMPOBOJAHUK C TOKOM.
KoncTtpyupoBanue i M3y4YCHHE paboThl
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

®dwusnyeckue SBICHUS B MPUPOJAC: DIIEKTPUICCKHEC
SBIICHUS B aTMocdepe, dSJICKTPUYECTBO  IKUBBIX
7.21 OpraHU3MOB, MAarHUTHOE MoJie 3eMin, Apei( MOoI0CoB,
POJTE MATHUTHOTO TIOJIS JUTSI KU3HU Ha 3eMIIe, TIOJSIPHOE

CHUSIHUC
TexHu4ecKkrue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKON SHEPIHH,

SJICKTPOOCBECTUTCIIbHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPONPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH
MOCTOSTHHOTO TOKAa, TeHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
pasnena 3IIEMEHTa

8 MEXAHWYECKUE ABJIEHUA



8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

Cucrema orcuéra
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE

#i#Par###HepaBHoMepHOE MPSMOJIMHEHHOE
nBrkeHue. CpelHsisi 1 MTHOBEHHAs! CKOPOCTb Tella IPH

HCPAaBHOMCPHOM JABUKCHUUN

VYckopeHue.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE

JIBUKECHUE
#H##Par###CBoOoaHOE magenue. OnbiThl [ anunes

#HiHPar###PaBHOMEpHOE JBI)KEHUE IO OKPYKHOCTH.
[lepuon u yactora obpamienus. Jluneitnas u yrimonas

ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
IlepBbiit 3akoH HproToHA

Bropoii 3akoH HeroToHa

Tpernii 3akoH HeroToHA

H#Par##H#] [puHuun cyneprno3unuu cuil
Cuna ynpyroctu. 3akoH ['yka

#H#HParf##Cuiia TpeHMsI: CHJIa TPEHMSI CKOJIBKEHUS,

CuJia TpCHUA ITOKOA, APYTIrUu€ BUABI TPCHUA

HiHParfi##Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO

TATOTCHMUA. yCKOpeHI/Ie CBO60,Z[HOI‘O nmaaCHUA

JBuxenne muaHer Bokpyr Cosnna.  Ilepsas

KOCMHU4ecKasi ckopocTb. HeBecoMOCTh U neperpys3ku

PaBHOBecue MarepuanbHOM  TOYkH. AOCOJIOTHO

TBEPIOE TEIIO

HiHPar###PaBHOBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHOMN

OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTr
Nmnynbsc tena. M3menenune umnyibca. IMmynbe cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa

#H##HPar###PeakTMBHOE TBH)KEHHUE

Mexann4deckas pa60Ta N MOIIHOCTb



8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

PabGota cun Tskectn, ympyroctd, TpeHus. CBs3b

SHEPTUuu 1 paboThl

HOTGHL{I/IaJIBHaH OHECpruda TCJIa, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMIIn
[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

#H##Par##HKunernueckas  sHeprus. Teopema o

KMHETUYECKON SHEPrUu
HH#HParf##3aKoH COXpaHEHHS] MEXaHUYECKON SHEPIUU

[TpakTuyeckue paboOTHI:

OrnpeneneHne CpeHel CKOPOCTH CKOJIbXKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO HAKIOHHON IUIOCKOCTH.
OnpeneneHne yCKOPEHUs Tea P PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHUM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JBYKCHUH 0€3 HAYaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUEC
MIPOMEKYTKH BPEMEHH O[THAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAIBLHOTO JIaBJICHUS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Onpenenenne KECTKOCTH TPYKUHBL OmpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM JBHIKCHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETOJBHKHOTO W TOJBHIKHOTO
0JI0KOB

dwuzndeckue SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBHI,
nerkeHre TuraneT COJTHEYHON CHCTEMBI, peaKTHBHOE
JIBUKEHHE KUBBIX OPTraHU3MOB

TexHUYECKHE YCTPOMCTBA: CHUAOMETp, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarensHoe NIBIDKCHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEOaHWH: TepUoja, YacToTa,

aMININTyda

MaremaTuyecKuii U TNPYXKUHHBIA  MasiTHUKH.
[IpeBparenrie  SHeprUM  HOPU  KOJIEOATEILHOM

JABMXKCHUU

3aryxaromue koiebanus. BeiHykneHHble KoieOaHus.

Pe3onanc

Mexannueckue BoJHBL. CBOWCTBa MEXaHMUYECKUX
BosIH. IIpononbHble M monepeuyHsle BONHBL JlnuHa
BOJIHBI U CKOpOCTb €€  pacnpoCTpaHEHHUs.
MexaHnuecKkue BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE
BOJIHBI

3Byk. [’ pomkoCTb 1 BbICOTa 3ByKa. OTpa)keHUe 3ByKa

NHudpa3Byk U ynbTpa3Byk

[TpakTyeckue paboOTHI:

OnpeneneHue 4acToThl U Iepuojaa  KoyieOaHMi
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToTbl U Iepuojaa  KoyieOaHMi
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH IepHoJa KosieOaHMit
MOJBEIIEHHOTO K HUTH TIpy3a OT JJINHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHMit
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCUMOCTH  @epuoAa  KosnebaHUM  Ipysa,
MIOJIBEIIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxuHsl. V3mepeHue yckopeHuss CBOOOJHOTO
NaJcHUs

®dusnyecKkue SBIEHUS B IPUPOJIE: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, X0

TexHUueckue yCTpOHCTBA: 3XOJOT, HUCIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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1041 DIEeKTPOMAarHUTHOE 10JI€. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas npupoga cBera. CKOpOCTh CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTyeckue paboOTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIBHOTO TesieoHa
dusnueckue sBIEHUS B INpUpPOAE: OHOIOrHYECKOe
10.5 JneicTBUE ~ BHUIUMOTO,  yIbTPapHUOJETOBOTO |
PEHTI'€HOBCKOT'0 U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa
s Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Tpenomnenue cBera. 3aKkOH MpPETOMJICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
' TEJIECKOIa
117 ['ma3z kak onTuyeckass cucreMa. bau3opykocTs Hu
' JATbHO30PKOCTh
118 Pasnosxenue 6enoro ceera B ciekTp. OnbITel HhtoTOHA.
' CrnoxeHue CeKTpaJIbHBIX 1IBETOB. Jlucnepcus cBeta
[TpakTiueckue paboThI:
#i#HPar###lccnienoBanue 3aBUCHUMOCTH yria
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yIJia maJeHus.

Hi#HPar#Ht#l13ydeHne XapakTepUCTHK HU300paKeHHS

npeaMeETa B IIJIIOCKOM 3€pKajic.
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#H#HPart##ccnenoBadue 3aBUCUMOCTH yriia
NpPEJOMJICHUSI CBETOBOTO JIydya OT yIja MaJCeHUs Ha
TPaHMIIC «BO3YX — CTEKIION.

#iHPar### lonydenne u300paKeHUH C TOMOIIBIO
COOMpAaroNIeii JIMH3HI.

#iHPar#t##Onpenencare  (OKYCHOTO PpACCTOSIHHUS U
ONTUYECKOHN CHJIBI COOMPAFOIIECH JTUH3BI.
#HHHPar#t##ONBITEL IO pas3NioKEHUI0 Oeloro cBera B
CIEKTP.

HH##HPar###ONBITHl 110 BOCIPUATHIO LIBETA IPEIMETOB

IpH UX HAOIIOACHUU Yepe3 IBETOBbIE (PUITBTPHI

duznyeckue SABJICHUS B IpupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuuecknue  yCTpOMCTBA:  OYKHM,  MEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SAABJIEHUA
191 Omnwitel Pesepdopna u mianerapHas MOAeNb aroma.
' Mogens aroma bopa
122 Hcnyckanue W MorJoieHne cBera atoMoM. KBaHTBHI.
' JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3myyeHHs
194 Crpoenne aromHoro sapa. HyknoHHas wmopnens
' aTOMHOTO sapa. M30Tomnsl
125 PannoaktuBHble npeBpaienusd. [lepuoa nmonypacnaga
' ATOMHBIX €D
126 SnepHble peakuu. 3aKOHBI COXpaHEHMsI 3apsI0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snaep. CBsa3p Maccsl M
12.7
SHEPTUU
128 Peakuuu cunTe3a u geneHus sjaep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SnepHas oHepretuka. [lelicTBME pagMOAKTHBHBIX

I/I3J'Iy‘IeHI/II\/'I Ha JXUBBIC OPraHU3MbIL



12.10

12.11

12.12

[TpakTuueckue pabOTHI:

HaOmtoieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usnueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZiMOaKTUBHOE W3JyYEHUE IPUPOJHBIX MHHEPAJIOB,
NEHCTBUE DPATMOAKTUBHBIX H3Iy4YEHUH Ha OpraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona



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

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crocobe CyIIeCcTBOBaHMS MaTepu, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPHH CTPOCHHS BEIIECTBA, O (U3NYECKOH CYITHOCTH SIBICHUI
NpUPOAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pas3inyaTh SBJICHHUS TIO OINHUCAHUIO WX
XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
W3YYCHHBIX (DU3UUYECKUX SIBICHUI B OKPYXKAIOIEM MHUPE, BBIIEISSA
WX CYIIIECTBEHHBIE CBONCTBA (ITPU3HAKH)

Brnanenune ocHoBaMH MOHATHMHOTO amnmapara ¥ CUMBOJIMYECKOTO
si3bIKa (DU3UKHM U WCIIONB30BAHUE WX JJIS PEIICHMs YIEOHBIX 3aj1ad;
YMEHHE XapaKTepU30BaTh CBOWCTBAa Tel, (pU3MYECKHE SBICHUS U
MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI
YMeHHe ONHUCHIBATH HM3YyYCHHBIE CBOWCTBA Tel W (PU3NUYECKHE
SIBIICHUSI, UCTIONB3YsI (PU3NUECKUE BETUIHHBI

Brnanenue ocHOBaMM METOJOB HAyYHOTO TMO3HAHUS C YYETOM
coOJTI0IeHHsI PaBIIT 0€30MAaCHOTO TPYy/a: HaOmoAeHNE HU3UIECKUX

SIBJICHUMN:



YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEJIMYUH: YMEHHUE IUIAHUPOBATH HW3MEPEHUS, CAMOCTOSATEIbHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIYUCIISITh 3HAYEHHWE BEJIMYMHBI M AHAJU3UPOBATH I1OJYyYEHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

IIPOBEJICHUE HECJIOXKHBIX OSKCIIEPUMEHTAIBHBIX MCCIIEA0BaHUI;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
MPOBOAUTH  WCCJIENOBAHUE IO  MHCTPYKIHUH, IPEACTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE INPUMEHSATh UX IS

00BsICHEHUS (PU3MUECKUX TIPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyalludl IPAaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJACIN

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBaTh KPAaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun



10

11

VYMeHue XapakTepu3oBaTh NPUHIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKpPYKAIOWIEH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS TOCTH)KEHUH (DU3UKH M TEXHOJIOTHI

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

OneIT moucka, MpeoOpa3oBaHUS W TPEACTaBIEeHUS UHGOpMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJYy4EeHHON HH(POPMAIIMK HAa OCHOBE HMMEIONIUXCS 3HAHUU U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MUeCKOro coepKaHusl, CIPaBOYHbIE MaTEePHAIIbI, PECYPChI CETH
WNurtepuer; BnageHue Oa30BBIMH HaBBIKAMU TpPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB



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

Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUA
1 MEXAHWYECKUE SBJIEHW
11 Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touka. Cucrema oOTcuyéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIYHMCIICHHS CpeTHeH CKOPOCTH: V = S/t
PaBHOMEpHOE mpsMONUHENHHOE TBUKEHHUE. 3aBUCUMOCTh KOOPJAUHATHI TEa OT
BPEMEHHU B Clly4ae PaBHOMEPHOI'O IPSMOJIMHEUHOIO JIBUKEHHUS:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMelIeHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JIBIDKCHUU
3aBUCHMOCTh KOOPJAMHATHl T€Jda OT BPEMEHH B CJIydae PaBHOYCKOPEHHOIO
MPSAMOJIMHEHHOTO JIBUKEHUS:
2
Sl =vy s+ ay= ;
2
@opmyJibl ISl TPOCKIHMH TMEPEMENIEHUS, TPOCKIUH CKOPOCTH M MPOCKIUU
YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUH
14 5. =0y, t+a, i
2
U.T('f) =Upy T, L,
a,(f) =canst,
Uh.: — v-_l.: =2a,s,
I'paduku 3aBHCHMOCTH OT BPEMEHH MJIA TPOEKIIMU YCKOPEHHS, MPOCKIIUU
CKOPOCTH, IIPOEKLUHUHU NEPEMEIIEHUA, KOOPAMHATHI IIPU PAaBHOYCKOPEHHOM
NPAMOJIMHENHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIOITNE CBOOOIHOE TIaJICHUE TeJa 110
15 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH

3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHUS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOCKIIMA CKOPOCTH M KOOPJMHATHI TNPU CBOOOJHOM IMaJICHUU Teja I10
BEPTHKAIH
CKOpoCcTh pPaBHOMEPHOTO [BIIKEHHS Tella MO OKpYyxXHocTu. HampaBneHue
CKOPOCTH.
dopmyna A BEIYMCICHHS] CKOPOCTH Yepe3 PaJnyC OKPY>KHOCTH W IEPUOJT
oOparieHus:

2R

T

LentpoctpeMutenpbHoe yckopeHue. HampabieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra sl BBIYUCICHUS YCKOPEHUSI:
a, =—
" R

®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:

Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cuil
SBnenune nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

—

F=m-d
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IUCTBYIONIEH
Ha TEeJI0

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy g =-F,

TpeHI/Ie IMOKOA Y TPCHHUEC CKOJIBXKCHUS. (DopMyna AJI BBIYUCIICHUA MOJYJISL CUJTbL

TPCHUA CKOJIBXXCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

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

F=k-Al

BcemupHoe Tsarorenue. 3aK0H BCEMHUPHOIO TATOTEHUS:
m, -,
F=G L1 _2
R

Cuita TspkecTH. Y CKOpeHHe CBOOOIHOTO MaeHus.
dopmyna i BBIYUCICHHUS CUIIBI TSKECTH BOJIM3M MOBepXHOCTH 3emun: F =
mg.

JiBmwxenue mianet Bokpyr Counnia. [lepBast KocMu4ecKkasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbc Tena — BeKTOpHas pu3nyecKas BEIUYUHA.
P=mi
Nmnynsc cucremsl Ten. M3menenue ummynbca. IMIynbc cuibl
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
p=myUy +m, U, =const
PeaxkTuBHOE ABUXKEHUE

Mexann4geckas pa60Ta. <DopMyJ1a JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fscosc

Mexann4deckass MOIIIHOCTb:

n=4
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON YHEPIUH:



1.19

1.20

1.21

1.22

1.23

Teopema o kuHeTnyeckoi 3neprun. opmyna aJisi BEIYUCICHUS
HOTGHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

MexaHnueckas OHEPIusi:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

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

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBroxHBIN 1 HenoABHWKHBINA 0J10kK. KIT/I mpocThIX MEXaHU3MOB,

n= Anonesaas

A—aa'rpaqe:ﬂ:aaﬂ

JlaBiieHue TBEpAOTO TENA.

@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:

_F
P=5-

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUJKOCTH.

CDOpMy.TIa JJI1 BBIYUCJIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

3akoH ApXI/IMGJIa. (I)opMlea AJid OIpCHACIICHUA BBITAJIKUBAIOIICH CHIJIBI,

HeﬁCTBYIOLHCﬁ Ha TCJIO, HOTPY)KéHHOG B XXUJAKOCTB UJIM Ta3:

Fag =pgV



1.24

1.25

1.26

1.27

1.28

1.29

1.30

VcaoBue nnaBanus tena. [lnaBanue CYZI0B U BO3QYyXOILIaBaHUEC

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

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

Mexanuyeckue BOJIHBI. [IpoonbHbIE U TTONIEpEeYHbIE BOJIHBI. JJIMHA BOJHBI U

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI Ha TpaHMIIE
nByx cpen. MH(pa3Byk U ynbTpa3ByK

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTU BEUIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
MPYXKUHBL, KOA(POUIMEHTa TPECHUS CKOJIBXEHHS; paOOThI CHUJIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEAHENH CKOPOCTH ABMXKEHUS OpyCKa MO HAKIOHHOM MIIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIb, IEHCTBYIOIIETO HA pbIyar;
palboThI CHIIBI YIPYTOCTH HpU MOABEME TPy3a C MOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOrpYyXKEHHOM
YacTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAOIIEN CUJIIBI
OT MAacChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoJa
KoJe0aHui MPYKMHHOTO MasTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
UCCIIeIOBAaHHE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHUKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phluara

Quzuyeckue sA6NeHUs 6 Npupoode: TPHUMEPHl IBUKEHHUS C Pa3IMUYHbIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpuponae, JENCTBHUE CHUJIBI TPCHUA B IIPUPOJIC



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

U TEXHUKE, IPUIMBBI W OTJIMUBEI, IBUXKXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMSAHNUC
aTMOC(i)CpHOFO JaBJICHHUA Ha JKUBOU OpraHu3M, IIJIaBaAHUC pBI6, BOCIIPHUATHUEC

3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CUUAOMETD, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUs, JUHAMOMETpP, NOJIIMIIHUKHN, DPAKEThl, pblYar, IOIABUKHBIA U
HETOBIKHBIA OJOKH, HAKJIOHHAs TUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCYAbI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOpPUHM CTPOCHHUS
BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

JlBukeHnue uyacTtuil BeniectBa. CBs3b CKOPOCTH JABM)KEHHS YacTHL[ C
TeMieparypoit. bpoynosckoe aBmxenue, auddys3us

CmauvBaHUE M KallWUISIPHBIE SIBJICHUS

TennoBoe pacuivpeHue u cxaTmue

TemoBoe paBHOBECHE

Buytpennss sueprusa. PaGora u Ttemnomnepenaya Kak crocoObl M3MEHEHUSs
BHYTPEHHEHN YHEPTUU

Bunel Temonepenayn: TEMI0NPOBOIHOCTD, KOHBEKIINS, U3Ty4YEHUE
HarpeBanue wu oxnaxzaenue ten. KonnuecTBO TemIOTHL. Y jaelbHas

TEIJIOEMKOCTE:

O=am(t,—1)

3aKOH COXpaHEHMsI SHEPrUH B TEIUIOBBIX MpoIeccax. YpaBHEHHE TEIIOBOTO

OasaHca:

O +0, +..=0

Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IPOLECCE
WclapeHuss W KOHJeHcaluu. Kumnenue KUIKOCTH. YienbHas TeIioTa

napooOpazoBanusi: L = Q/m



2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

Brnaxnocts Bo3myxa

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3allhU. YV nenpHas TEII0Ta MIaBJICHHS:

BHyTpeHHHﬂ OHEpIrus CropaHus TOILIMBA. y,Z[CJ'IBHaH TEIJIOTAa CropaHusd

toruBa: = Q/m

[Tpunnume! padoTe! TermoBsix ABuraTenei. KI1JI reroBoro asuraresns

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, IMOJIYYCHHOTO BOJOH KOMHATHOH TemrepaTypsl (DUKCHPOBAHHOM
Macchl, B KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJIE OMYCKaHUs €r0 B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3/lyXa; YACIBHOW TEIIOTHI
IJIaBJieHUsl Jipaa. lMccnenoBaHwe W3MEHEHMSI TeMIepaTypbl BOABL  IIPHU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropstueii BOABI; MPOLIecca NCapEHHsI

Du3zuyeckue a6neHusi 8 npupooe: TIOBEPXHOCTHOE HATSHKEHNE M KalWJUISIPHbIE
SIBIIGHUSI B TIPUPOJIE, KPUCTAIIBI B Ipupoe, nsnydenue ColHia, 3amep3aHue
BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texuuueckue  ycmpoucmea: — KalWUIAPbl,  MNPUMEPbl  HMCIOJIb30BaHMS
KPHUCTAIJIOB, >KUIKOCTHBI TEPMOMETD, TaTYHK TEMIIEPATYPhI, TEPMOC, CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETPBI, TICHXPOMETp, MapoBasi TypOWHA, TBUTATENb
BHYTPEHHETO CTOpaHUS

DJIEKTPOMATHUTHBIE ABJIEHUA

DnexTpu3aiys Tel. J[Ba Buaa 3MEeKTPUUECKHUX 3apsiioB

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHsI SJIEKTPUUYECKOTO 3apsiia

Onektprnueckoe mnone. Hanpspk€HHOCTH 3iekTpruyeckoro mois. [IpumHnmm
CYTIEPIO3HIINH IIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apAaIa0B. I[CI\/'ICTBI/IG QJICKTPHUYCCKOI'0 IIOJId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO)IHI/IKI/I " JUDJICKTPHUKHU



3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTossHHBIN AIEeKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
l=qg/t,U=A/

DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
R =pl/S

3akon Oma ayis yuactka anektpudeckon nenu: | = U/R

HOCHGI{OBaTeHBHOC COCANHCHUC ITPOBOAHUKOB:
1, =1, U=U,+U,. R=R,+R,
HapaHHeHI)HOG COCIMHCHHUEC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBIICHUA:
U=UsI=L+I;R=2.
CmMen1aHHbIE COCIUMHCHUA ITIPOBOAHHUKOB

PaboTa u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxxoynsa — Jlenma:

O=I"R-t

OneiT Opcrena. MarHuTHOE TOJI€ MPSIMOTO TPOBOJHUKA C TOKOM. JInHuM
MAarHUTHOM MHIAYKLIIUU

MarauTHoe II0JI€ IIOCTOSHHOTO MarHuta. BzanmoaeincTBHE MOCTOSHHBIX
MarduToB

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

Omnbitel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIMH. [IpaBuno Jlenna
Ipaxmuueckue pabomol

N3MepeHne  3JIEKTPUYECKOTO  COMPOTUBICHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanme 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B MPOBOJAHUKE

(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPSAKCHU Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

COIMPOTUBJICHUS OT JJIMHBI ITPOBOJHUKA, INIOMIAAN €T0 IMOIICPEYHOro CCUYCHU U
YACIBbHOTO COITPOTUBIICHHA.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,
ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TOJI€ 3eMJITH, Ipeiid) MOIF0COB,

POJIb MArHUTHOI'O ITOJIA JJIS ) KU3HHU Ha 3CMJ'I6, IIOJIIPHOE CUAHUC

Texnuueckue ycmpoucmea: SNEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTart,
CUETYMK  DJIEKTPUYECKOHM OSHEpPruu, 3JIEKTPOOCBETUTENbHBIE IMPUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPOIIPUOOPHI (mpuMepsl), NIEKTPUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHUT, AJIEKTPOJABUraTellb MOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

OnekTpoMarauTHbIE BOJHBI. [IIkana 37€KTpOMarHUTHBIX BOJIH

JlyueBas mojzenb cBeta. [IpsAMoMHEHOE pacCIpOCTPAHEHUE CBETA

3akoH oTpaxeHus cera. [1nockoe 3epkano

[Ipenomiienue cBeTa. 3aKOH NMPETOMIIEHUSI CBETA

Jucnepcus ceera

Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia
mun3el: D = 1/F

I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl

IIpaxmuueckue pabomul

#H#HPar##l13MepeHre ONTUYECKON CHIIBI coOuparolie JUH3bL, (POKYCHOTOo
paccTosiHus coOuparolei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEPOB MPEeAMETa
1 U300pakeHUs, KOTAa IPeIMET pacloJIokKeH B JBOHHOM (oKyce), moKa3aTess
MIPEeIOMIIEHHUS CTEKJIA.

#H#HPar#t#lccnienoBanue cBoiicTBa N300pakeHUs, MOJTYYEHHOTO C MOMOIIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEIOMJIEHHs] CBETOBOIO Jy4a OT yrja IaJeHUs Ha
IpaHuUIE «BO3JIYX — CTEKIIO»

Qusuueckue senenuss 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Ted,
OINITHYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, (oToanmapar, ONTUYECKHE

CBETOBObI



4.1

4.2

4.3
4.4
4.5

4.6

4.7

KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3aydeHus. Peaknuu anbga-u Oera-

pacraga

Omnsbitel Pesepdopna mo paccesnuro anba-uactun. Ilinanerapnas mozensb

aroma

CocrtaB aToMHOTO0 siApa. M30TombI

[Tepuon monypacnaaa aTOMHBIX AP

SAnepHble peakyu. 3aKOHbI COXPaHEHUSI 3aPsII0BOIO U MaCCOBOTO YHCEN

Qusuueckue sA6leHUs 6 nNpupooe: ECTECTBEHHBIM pPaAMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4H, DPaJUOAKTUBHOE H3Iy4EHHE IPUPOAHBIX MHHEPAJIOB,

I[GflCTBI/IG PaaOaKTUBHBIX I/IBJIy‘-ICHI/If/'I Ha OpraHus3M 4CJIOBCKa

Texnuueckue ycmpoticmea: ClIeKTPOCKOII, UHIUBUAYAJIbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPIreTUKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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