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MNOACHUTEJIBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIIIUY MIPeno/iaBaHus yueOHoro npeamera «Dusukay.

CopepkaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOUIUMXCSl U OPTaHU3ALMI0 H3YUYCHHS
(GU3MKKM Ha NESITEIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111€eTO 00pa30BaHUs.

[TporpamMMma no (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOIO COACpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JI€XKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJOrnel, acTpOHOMUEN 1 pu3nUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYI0 KapTUHY MHUpa, MNPEIOCTaBiIseT Hauboliee SICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOZa MO3HAaHMsSI, TO €CTh CI0Cc00a MOTyUYeHHUs
JIOCTOBEPHBIX 3HAHUHN O MHUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3Mueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukm Ha 0a30BOM ypOBHE TMPEIOJIaraeT OBJAJCHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SBICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB).

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
OIlpeNieNieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzamusax Poccuiickoit @enepanuu, peann3yrOUINX
OCHOBHBIE 00111e00pa30BaTeNbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs 1 (OPMUPOBAHNE
MCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;
(¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KakK pe3yJbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Iejiel mporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHNe 3HAHWA O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznUecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIEecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTKEHUAX (DU3UKH, aHATU3 U
KPUTUYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu IpodheCCHOHATIBHON JAEATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepeueHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpearaeMbplX B pamKax
OCHOBHOT'O TOCY/IaPCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COAEPKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHnii MexryHapoHasi cucTeMa eQuHUII.

Kak ¢usuka u jApyrve ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBI METOJ TMO3HAHUA: HAOJIOJEHUE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM C MTOMOIIBIO MOIee

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPONEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO mprbopa.

2. H3mepenue paccTosiHUN.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIUA >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue mccnenoBaHusl MO NMPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIBLHO, TeM OoJibllle, YeM OO0JbIlle BHICOTA
MyCKa.

IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactull BemiecTBa. CBSI3b CKOPOCTH ABUKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue — sBIEHUN,  OOBSACHSIOUIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIb30BAaHUEM

dbortorpaduii).

2. OmnbITHI IO HAOJIIOICHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne unHepuuM. 3aKOH HMHEpUUM. B3aMMoaencTBHE TeNl Kak NPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeIeCTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS TeTa.
2. U3mepenune CKOpoCTH MPSIMOJIMHENHOTO JIBUKECHUS.
3. HaGmionenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABMKEHHUs (IIapuKa B KUIKOCTHU,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa 0
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OMNBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUITBI.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, }KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, TemnepaTypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUS
BO3MymrHONW 000youku 3emiu. OmbiT Toppuuenmu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/Ibl.
['mppaBnuyeckuii mpecc.
[IposiBrienne neucTBUsS aTMOCHEPHOTO JABICHHUS.
3aBUCHUMOCTD BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcioBHe IIaBaHUsI TEJI: TIJIABAHUE WM MTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILEHHUS TUIOTHOCTEU TeJa U JKUJKOCTH.
Jlabopamopnsie pabomel u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIOIIEH HA  TEJNO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHOU B KUJIKOCTh
YaCcTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpeIeNIEHUE €€ TPY30MOABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npasusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koadgdurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpalilieHre OTHOTO BHJIa MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU  CTPOCHMSI
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOWCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaTHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIonepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BelIeCTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JIaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHSL.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMaurBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabGnrogenue TemioBoro pacupeHus Teml.

W3meHenune naBieHHs Ta3a IpU U3MEHEHUHU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPaTyPHhl.

Buae! Tenmonepenayn.

OxJtaXkJieHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MIMPHUIIA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMIITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tea. JBa poja 3iIeKTpUYEeCKUX 3apsaaoB. BzammopaercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cToYHUKN TIOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUioBoOe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd uenb. Cuina Toka.  DJIEKTPUYECKOE  HaIPSOHKEHUE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka nend. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaecTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa posa 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTouHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. U3mepenune cuiibl TOKa aMIePMETPOM.
. U3Mepenune 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MozenrpoBaHWe MarHUTHBIX MOJIE MOCTOSTHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIUOHHOIO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o v ok~ ow

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3MmepeHune u peryJupoBaHue CUIIbl TOKA.

N3mepenune 1 peryJupoBaHue HANPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIITNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00bETUHECHUU
U pa3/elICHUN.

HccnenoBanre AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KonctpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTesibHOM yCTaHOBKH.

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

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JaBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JBWXKEHUs. PaBHOMepHOE mNpsIMONIMHENHOE
nBkeHue. HepaBHoMmepHoe mpsimosiHeliHOe JABMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe JBkeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHelHas u yriioBasi CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtona. Bropon 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHLIMT CynepO3uIUU CHJL.

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

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec tena. Mi3meHenue mmmyiibea. UMMIysibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHEeprus cxKkaTo npyxuHbl. Knnernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCUETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.
N3mepeHre CKopoCTU U YCKOPEHHUSI MPSIMOJIMHEHHOTO JIBUXKECHMUS.
4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HaOnronenune ABUKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHM4eCKUX SBJICHHM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO
KaOuHeTa PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETo
CHJIBI.

Habiroienue paBeHCTBA CHII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[Tepenaua nMitysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHMe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne uMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
PYKHUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JBUKEHMSI IIAPUKa UITU TEIIEKKH.

Omnpenenenne cpeaHe CKOPOCTH CKOJIbKEHUS Opycka WINM JIBUXKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBMKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NpPHU PABHOYCKOPEHHOM JIBJKEHHH 0O€3
HAaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue korhGUIEHTa TPEHUST CKOIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUKEHUU TeJa I10
TOPU30HTAJIbHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXpaHEHHUsI SHEPTHH.

MexaHuuyecKkHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHMil: Iepro,
4acToTa, aMIUINTy1a. MareMaTnyecKuil U NpYKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUU MPH KOJIeOATETBLHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJjieOaHWM TeI IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHnne npo10bHBIX U NOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKUMN PE30HAHC.

JIaﬁopamopnbw pabomul u onvimol.

1. OnpeneneHue YacTOThl W MepUojia KOJEOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

I L

2. OmpepneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIEOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW TIpy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIINE  3aBUCHUMOCTb  Mepuoja  KoJeOaHwHit
MPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3Mmepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmoib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeroBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsamonuHelriHoe
pacnpoctpaHenue csera. 3atmenuss Connua u Jlynel. Otpaxkenue cBera. Ilnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TnperomiieHHs cBera. [lomHOoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpbtoToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jlemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toy4yenune n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIIBIO JTUH3.

W X N Uk W E

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monens ria3za.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0r0 CBETa MIPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTpPaXEHHUsI CBETOBOIO Jydya OT yria
najICHUSI.

2. W3yyeHue xapakTepUCTUK M300paKEHUsS MpeIMeTa B IIJIOCKOM 3epKaJle.

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

4. ITlomyueHnue U300pa>KeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUJIBI COOMpAroIIe
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3

L[BETOBbIE (DUIIBTPBI.



KBaHToBbIE fIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapnas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u NnoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoakTuBHBIE
npeBpaienus. [lepron nomxypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

SAnepnas sHeprervka. JleWCTBHUS paguOAKTUBHBIX W3JIyYEHUH HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIYUYEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPIUU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOMIUN MOIYJIb TIPEAHA3HAYEH JIsI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUsS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IJs MOATOTOBKU K OCHOBHOMY
rOCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BHIOPaBIIUX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00eCTeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  UIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIICIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBICHATH (PU3MUecKue
SBJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIC U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
C4€T TOTO, YTO OOYHAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPBIX UM TIpeJiaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JIOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOXIYJA BKIIOYAeT OKCIEPUMEHTAILHOE
UCCIIeIoOBaHNE 000O0IIaroero xapakrepa. MoIylb 3aBEpIIACTCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O OOIIIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIpPaBJICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

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

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHUEM B
JIOMAIIIHUX yCIIOBUSAX;

- chopmMupOBaHHOCTH HaBBIKA pedIeKCHU, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOI'0 %€ NpaBa y ApPyroro 4eaoBeKa;

6) TPya10BOro BOCIIUTAHUS:

- AKTMBHOE Yy4YacTH€ B PEIIEHUWM MNPaKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



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

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJI PEUICHUs 3aaad B
o0ylacTh OKpy’Kalollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUN JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K M3MEHSIIOIUMCS] YCJOBHMSIM COIMAJIBHOW W NPUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NUYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIIHOCTD;

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

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

e - [UJTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMAHMS Ha OKpYXarOUIyK Cpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aelcTBUA:
e BBISABIATHP U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(siBNIEHUI );
e YCTAaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUCCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YYCHUU (PU3NICCKUX
SIBJICHUI M ITPOIICCCOB, JICJIaTh BHIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEIINYUH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pru3rdeckoi 3a1adu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarebcKue 1eHCTBUSA:

MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYeCcKuil IKCIIEPUMEHT, HEOONIbIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

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

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHGPOPMAIMM WA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB U (POPM MPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJIbHYIO GOpMY TIpEICTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpaduKoi M MX KOMOWHAIIHSIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIB30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaJIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD 1IEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ JOCTIKEHHMIO: paclpeieisaTh poyd, 00CyXIaTb MpOLEecChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

Pel"yJIﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOUUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpymmoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3MUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIiaracMble BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYeCKOro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YeIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHrd (U3NIECKUX 3a1a4 UK
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYIroro.

ITPEAMETHBIE PE3YJIBTATDBI



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

UCIIOJIB30BaTh  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHUYECKOE JIB)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPABHOACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITNECS COCY/IBI;

pasnuuath sBiaeHUs (AudQy3us, TEIIOBOE ABUKCHHE YAaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUYECKOE SBIICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
NPUPOAE, AECUCTBUE CHWIBI TPEHUS B NIPUPOAE W TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYard B
TeJe 4YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Teja, KUJKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL SHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3NYECKU CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTHh TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOM



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

OOBACHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTt pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33J1a4yl 3alMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUNHBI,

pacrno3HaBaThb MNpOOJEMBbl, KOTOpPbIE MOXKHO PpEIIUTh MpPU OMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEeHNE (TUIIOTEY ), pa3INdaTh U UHTEPIPETUPOBATH MOTYYEHHBIH
pe3ynbTaT, HAXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yabTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOAUTDH MCCIEA0OBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCIOJIB30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JIBMXKYLLIETOCA TeJla OT BPEMEHU JBUKEHUSA TeJa, CUIIbI TPEHUS
CKOJBKEHHsSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Ciexysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHABIX TaOMUIT W TpaduKOB, AeNaTh BBIBOJLI MO pe3yibTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UUYCCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd()PHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS NPEIJI0KEHHOW WHCTPYKIUU: TMPU BBITOTHCHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTIOCKOCTh;
XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpubopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOTIOICHHS] HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPYIKaIOIIEH Cpe/ie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAITUIO, KOTOpas SBJSETCS MPOTHBOPEUYMBOW WIIM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHM YUCOHBIX 3aJaHUN HAYYIHO-TTOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BiameTh mNpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInYHO AeNaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPU BBIMOJTHEHUU Y4YEOHBIX MPOCKTOB M HWCCIEAOBAHHUH PaCIpECIsTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjayaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.

K xoHIy 00ydeHus B 8 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HbIe Te€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W C)KATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIApEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepesaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIIEKTPHU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SIBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoe, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NpU3HAKU) (U3UYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCTIOIB3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAETBHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBaTh (U3HUECKUN CMBICI
UCIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bu3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jxoyns—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEMATUUECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MUECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIEC U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemar) pacu€THele 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSl 3a/laud 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JI1  pEIIeHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsi €€ pelIeHUs, MPOBOJAUTh PAcuéThl W CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEANOJIIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYECHHH OT I[BETa W3JIy4arolled (Morjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
momaaun €€ TMOBEPXHOCTH, »OJEKTpU3alludsl Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsl MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMbIe MPEANONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (POPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCIHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
JIPYyrol C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HANpsDKEHWsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opyT0BaHUEM;

XapaKTepu30BaTh TPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONPUOOPHI (mpuMepsI), AIIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH W HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUYECKUX LENend ¢
NOCJIEIOBATEIbHBIM U NApAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYECHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUMX 3HAHUUA B TIOBCEJIHEBHOM



KU3HU JJi obecrieyeHusi 0€30MacHOCTU MU OOpalleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLLIEH Cpelie;

OCYIIECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUSI B
WNHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOMN MM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHBIE MaTEpUaIIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJINYHO MPEACTABIATE PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKON AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHSATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 3@ BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, edopManus
(ympyrasi, mjiacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPETrpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTP TSDKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3ny4eHus,
W30TOIIbI, SIICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JABHKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WU NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOTO CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsA PAJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUIAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJIMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH ATOM MEPEBOJHUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHU;

OIKCHIBaTh U3yUEHHBIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIb3YS
(du3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYHMHY C APYTMMH BEJIUYHMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMM CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MAaCCOBOI'0 YUCEN
OpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2—-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIN ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3ajauy 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30bITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, HCIIONb3Yysl OMHCAHUE HCCIIEOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U OTIBITOB,;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA,
pasnokeHne Oeoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4YECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOUHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/l OTIBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsIeMOl BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENIbHOTO PUOOpa);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HavalbHOW CKOpPOCTH, TIEpHUOAa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrIjla MaJeHUs W yria MpeloMJIeHUs OT YIJa
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IMOJYYEHHOW 3aBUCHMOCTHU



¢busznyecKkux BeIMYMH B BUAE TaONMUI U rpaduKoB, IeiaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb U YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W MPYKMHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAUOAaKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJyYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAWMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI JUIs
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH TpU oOparieHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TMTOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISATh TOWUCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH IMOJYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACepKaHUs, CIIPABOYHbIE MaTepUaIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHGOpMAIlMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, TIPU O3TOM TPaMOTHO  HCHOJIb30BaThb  W3YYCHHBIN
NOHSATUUHBIM ammapar u3ydaeMoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pazjnen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MuUpa
1.1 ®du3uKa - HayKa 0 IpUpoJie 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duznyeckre BEITUINHEI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTecTBeHHOHAy4HBI METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Uroro no pazneny 6
Pa3znen 2. IlepBonayaibHble CBeJIEHUS 0 CTPOEHHH BellecTBa
2.1 Crtpoenue BelecTna 1 https://m.edsoo.ru/2SJI51M41
BIDKCHHME U B3aUMOJICHCTBUE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIICCTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/ONOV1XY1K
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Te
3.1 Mexanndeckoe IBIKCHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuus, macca, INIOTHOCTD 4 https://m.eds00.ru/GXPU4MTSP
3.3 Cuna. Bungsr cun 14 1 2 https://m.eds00.1u/9RNDRUONW
Hroro no pazneny 21

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPABIMU TEJIAMHU, KUIKOCTIMHU U 3 https://m.edsoo.ru/XO0DW367P2
razamu
4.2 JlaBrieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0K1 4
4.3 AtmocdepHoe naBieHNE https://m.edsoo.ru/T7134SXNO
elc
4.4 Heit TBITI,e FRHAROCTH H Ta3a Ha 7 3 https://m.edsoo.rt/NFE6OY 8NK
NOTrpy>XEHHOE B HUX TEJO
Hroro no pazneny 21
Pasnea 5. PaGora n MomHOCTDH. JHEprus
5.1 PaGota u mourHOCTH 3 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocTeie MexaHNU3MBI 1 https://m.edso00.ru/504NQXKX9
53 Mexanuyeckas 3HEpIrus 4 1 https://m.edso0.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(POBHIE)

Ne i/t Konrpouabsnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3pnen 1. TenioBble siBaeHUsI
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenoBbie mpoLiecChl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nen 2. DiekTpudeckne 1 MATHUTHBIE SIBJICHUS
6) .3
2.1 JICKIpHHCCIIE Sap{I,HH APPDRCHHBIC 7 1 https://m.edso0.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHsbI€ SIBJICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpOMarHuTHast UHIYKIUS https://m.edsoo.ru/7QOD8EL15
Hroro no paszneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIE (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3znen 1. Mexanuveckne siBJeHUSA
MexaHnyeckoe JBUKEHHE U CIIOCOObI
1.1 A 10 1 https://m.edsoo.rt/CEOGHRGTL
€ro OINnucaHus
1.2 B3aumoneiictBue ten 20 1 https://m.edsoo.rt/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHndeckue KoJieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHnueckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMArHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJHBI
DNeKTPOMarHuTHOE TMOJIe U
3.1 P 6 2 https://m.edsoo.ru/DT9SBSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pasnen 4. CBeroBble siBJIeHUS
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edsoo0.ru/20WNYKRX 1
43 Paznosxxenune 6enoro cBera B CIIEKTP https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBantoBble IBJIeHUA

nu
5.1 CTYCKARHE U HOMIOMerMe CheTa 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aToOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHblie peakuuu 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazneny 17
Paznen 6. [loBTOpuTe1bHO-000011a101IIHIT MOAY/Ib
I1 6006
6.1 OBTOPEHHE I ODODIICHHE CONCPMAHii 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 knace
Hroro no pazneny 9
OBULIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

®dusuka — HayKa O IpUPOJE.
SIBnenus npupoasl.
Du3nyecKue SABJICHUS

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

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccnenoBanue
"U3mepenue Temneparypsl npu
MIOMOUIY KUJKOCTHOTO
TEPMOMETPA U JaTUMKA
TEeMIEPATyphI"

Kax ¢uzuka u npyrue
€CTECTBEHHbIEC HAYKU U3Yy4aloT
MIPUPOAY.
EcrecTBeHHOHAaYUYHBINA METO
no3Hanus. Onrcanue
(bUBUYECKUX SIBJICHUH C
IIOMOIIBIO MOJIeICH

Ypok-uccnenoBasHue
"IIpoBepka rumoTe3bl:

https://m.edsoo.ru/116U53L6H

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

https://m.edsoo.ru/VOGCNEIMP

https://m.edsoo.ru/3LPP2HPX2

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JaIbHOCTB MOJIETA IIapUKa,
MYLIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIIe, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/FSPU40OLYR

JIBH>KEHME YacTHUIl BEUIECTBA
VYpoxk-uccnenoanue « OnbIThI

1o Ha6J'IIOI[eHI/IIO TCIJI0BOT'O
pacuiupCHuUs ra3oB»

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUS
BEIIeCTBa

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p mexay
CBOMCTBAaMH BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI

https://m.edsoo.ru/AWMI1DBI48

12

Mexannueckoe OBUKEHHUE.
PaBrOomMepHOE M
HEPaBHOMEPHOE JIBUKECHHUE

https://m.edsoo.ru/3W6CCIHB1

13

14

Ckopocts. EnuHHLIBI cCKOpOCTH

Pacuer nytu u Bpemenu
JIBIDKEHUS

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

https://m.edsoo.ru/PVHMNWAUA

15

Wnepuust. 3aK0H UHEPIHH.
B3anmMmonelicTBuie T Kak

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpuirHa UBMCHCHHA CKOPOCTU
JABWXKCHUS TCII

16

17

18

ITnotHoCTh BemecTBa. Pacuer
Macchel U 00BbeMa Teja Mo ero
[UIOTHOCTH

JlaGopaTtopHnas pabota
«OrmpenienieHue mIOTHOCTH
TBEPAOTO TEIa»

Pemenne 3amag mo reme
"ITnoTHOCTE BemecTna"

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

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/5SODYVYG49

19

Cuna xak XxapakTepuCTHKa
B3aumozeicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH
pactsoxenus (aedopMariim)
NPY>KUHBI OT TPUIIOKEHHON
CHJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

22

23

SBaeune Tarorenusa. Cuna
TSKECTH

CBsI3b MEXly CHIION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag mo teme "Cuna
TSOKECTH"

Cuna TsKeCTH Ha IpYTHX

mraHeTax. Ouznueckue
XAPAKTCPUCTUKHU IIJIAHCT

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenne cuit. JlnHamomeTp

https://m.edsoo.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

27

28

CroxxeHue AByX CHl,
HaIIPaBJICHHBIX 10 OJJHON
npsMoil. PaBHonenCTBy OIS
CHII

Penrenue 3amau mo reme
"PaBHoaelcTBYIOIIAs CHIT"
Tpenue ckobXKEHUs U TPEHHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHnast pabota
<<I/I3yquHe 3aBUCUMOCTHU CHUJIbI
TPEHUS CKOJIBKECHUS OT CHJIBI
JIABJICHUS M XapaKTepa
COIPHUKACAIOIIUXCS
MIOBEPXHOCTEH»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agad na
omnpeaeeHue
PABHOJICUCTBYIOLIEH CUIIBI

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

31

Pemenue 3agad mo reMam:
«Bec Tenay, «I'paduueckoe
n300paxkeHue cuin», « CHIIb,
«PaBHOAEUCTBYIOIIAS CUI»

https://m.edsoo0.ru/TO9V639RZF

32

KonTponbHnas pabora no
TeMaM: «MeXxaHHIeCKoe
JIBIDKEHHE», «Macca,
IIOTHOCTRY, «Bec Temay,
«I"paduueckoe n3zobpakeHue
cumy, «CHIIBIY

https://m.edsoo.ru/P4AROSWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Hasnenue. CriocoObl
YMEHBIICHUS U YBEINYCHUS
JIABJICHUS

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

34

JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHUS ra3a 0T 00bEMa,
TeMIIepaTypbl

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

35

36

37

[Tepenava naBieHus TBEPABIMU
TCJIaMU, X KUAKOCTAMHU U
razamu. 3akoH [lackais

I[aBJ'ICHI/IC B ) KMAKOCTH H rasc,
BBI3BAHHOC ,I[GI\;ICTBI/IGM CHJIBI
TAXKECCTHU

Pemenue 3amay nmo reme
«JlaBneHue B )KUIKOCTH M rase.
3akoH IMackansa»

https://m.edsoo.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHCSRB6W

38
39

Coobmaronmecs: CoCyIbl

I'mapasaunyeckuit mpecc

https://m.edsoo.ru/7JHDBMDHR?2
https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopuaeBon
JKHJIKOCTHEIM HAcOC

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

41

Atmocdepa 3emn. [Ipuanns
CyIIECTBOBaHUS BO3YIIHOMN
0007109KH 3eMITH.
3aBUCUMOCTb aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJI
YpOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Bo3ayxa. ATmMmochepHoe
JIaBIICHUE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue arMmochepHOro
napienus. OnsiT Toppuyenau

https://m.edsoo.ru/2I183TIPD4

44

45

46

3aBUCHUMOCTB aTMOC(EpHOTO
JIABJICHUS OT BBICOTHI HAJl
YpOBHEM MOpSI
bapomeTtp-anepou.
ATMoc]epHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTAX

Pemenue 3amay mo Teme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1

47

JlelicTBUE KUJIKOCTH U ra3a HA
MOrPY’KEHHOE B HUX TEJO.
ApxumeznoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«Onpenenenue
BBITAIKWBAIOIIEH CHIIBI,
JIEUCTBYIOILIECH HA TEJO,
MOTPY>KEHHOE B KUJKOCTbH)»

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«Hccnenosanue 3aBUCUMOCTH
BEca TeJia B BoJie OT 00bEMa
MOTPY>KEHHOU B XKUJKOCTh
YaCTH TeJa»

https://m.edsoo.ru/OUOBGKKSW

50

51

I1naBanue Ten

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOJKH

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U ompeJeneHue e
rpy30n0abEMHOCTH"

52

Pewenue 3anad o remam:
«I1naBanue cynos.
BosznyxomnaBanuey,
«JlaBneHue TBEpABIX TEI,
KUJKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLA60Q

53

54

Mexannueckast pabora

Momnocts. Eannuie:
MOIIIHOCTH

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

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

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabéMe 1o Jjectuune"

https://m.edsoo.ru/GDB065558

56

57

58

59

[IpocTsie MexaHu3Mbl. Peryar.
PaBHOBeCHE cuit Ha ppryare

KonrtponbHas padora no reme
«/laBnenue TBepABIX TEN,
AKHUJIKOCTEH U razoB» /
Bcepoccuiickas npoBepoyHas
pabora

PeseprHrlit ypok. Pabora ¢
TEeKCTaMu 1o TeMe «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oB» / Becepoccuiickast
poBepoyHas paborta

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas

0.5

https://m.edsoo.ru/8YRUOUGS2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYBI9F8

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabora «MccnenoBanue
YCIIOBHIA PABHOBECHS PhIYara

60

61

62

63

Pewenue 3anad o reme
«Y CIIOBHSI paBHOBECHS
pbryara

KoaddumumenT nonesnoro
NENCTBUS MEXaHU3MA.
JlaboparopHas paboTa
«3mepenne KIIJI HaknoHHOM
TUTOCKOCTH

Pemenue 3amay mo Teme
"Pabota, moutHocTs, KIT/1"
Mexanuueckast YHeprusl.
Kunernueckas u
MOTEHIIMAaIbHAs SHEePTUs

0.5

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

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

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTUU

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

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKcneprMeHTalIbHOE
orpezesieHne N3MEHEHUs
KUHETUYECKON U
MOTEHIIUATBLHON SHEPTUH MPU
CKAaTBIBAHUM TEJIa O
HaKJIOHHOM miockocTh"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTta 1 MOIITHOCTE.
DOHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepBHblit ypok. Pabora c

67 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHndeckoe ABrKeHue"
PesepBHblit ypok. Pabora c
68 TeKcTamu 1o Teme "Pabora. 1 https://m.edsoo.rw/XT2SMNZYM
MoiuHocTb. DHeprus"
OBHLIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYI

Mopaenu TBEPAOTO, KUAKOTO U

F33006p8.3H01"0 COCTOSTHUH
BCIICCTBA

OOBsicHeHHE CBOMCTB
TBEPIOTO, YKUIKOTO U
ra3000pa3HOro COCTOSTHUMN
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannuueckue u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3IWMRAS

https://m.edsoo.ru/DJYTZQHS83

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

CmauuBaHue u
KalWUIPHOCT.
IToBepXHOCTHOE HATSKEHUE

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

TemoBoe pacmimpenue u
CoKaTHe

https://m.edsoo.ru/I3N30OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEpPaTypPhl CO CKOPOCTHIO
TETUIOBOTO JIBHYKCHHSI YaCTHI]

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

BryTtpeHHss 3HEeprus.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN DHEPTUU

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bune! teronepenaun
Ypok-koHbepeHus
"IIpakTHueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuasoB B LIETIX
sHeprocoepexeHus"

KomanyecTBO TENIOTHI.
Y aenbHas TEIIOEMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

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

13

YpaBHEHHE TEMIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa Ipu
CMEITNBAHNHN XOJIO0HON 1
ropsiuei Boas"

https://m.edsoo.ru/FR2ZN6N5SGV

15

Pacuer konnuecTBa TEIJIOTHI,
HEOOXOIMMOTO IS
HarpeBaHus Tea u
BBIICIISIEMOTO MM TIPH
OXJIAXKICHUHN

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas pabota
"OnpenaeneHue yaeabHOR
TEIJIOEMKOCTH BenlecTna"

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

17

18

19

DHeprus TomMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue U OTBEpICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeruioTa IUIaBICHUS

JlaGopaTopHnas pabota

"Onpenenenue yaeinbHOU
TEIJIOTHI IUIAaBJIEHU J1baa"

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

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.ru/LCOQXVHGHD

20

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenne. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEeMIIepaTypbl KUTIEHHUS OT
aTMoc(hepHOTo TaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxunocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHre OTHOCUTEIBHOM
BJIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
ONpEAEIEHUE BIAJKHOCTH
BO3AyXa

[IpuHIMIBEL PAOOTHI TETLTOBBIX
nsurareneit. [laposas

https://m.edsoo.ru/N4XJEXGAL

https://m.eds00.ru/6BKWSWYG6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

25

26

27

28

29

KII/I TerutoBoro aBuraTessi.
TennoBbie ABUTATENH U
3al[UTa OKPYKAIOWIEH CPEAbI
3aKOH COXpaHEHUs U
MIPEBPAILCHHS SHEPTUU B
TEIUIOBBIX ITpoLieccax

[ToaroroBka K KOHTPOIHHOU
pabote 1o Teme "TernaoBsie
apreHus. Miamenenue
arperaTtHbIX COCTOSTHUI
BeniecTa"

KoHTponbHas pabota 1o Teme
"TermnoBble IBICHUA.
N3meHenune arperaTHbIX
COCTOSIHUH BemecTna"

9J'IeI(TpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPUYCCKUX 3apA10B

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9

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

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

https://m.edso00.ru/9E8SKDQMD

30

Ypok-uccnenoBanue
"DrekTpu3aus Ten
WHIYKIHEH U IIpU
CONPUKOCHOBEHUN"

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

31

32

BzaumopericTBue 3apsoKEHHBIX
ten. 3akon Kymona
DNEKTPUYECKOE TOJIE.
Hanps>xeHHOCTB
IIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1]J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unuun
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snekrpuueckux
3aps0B. DJIeMEHTapHBIN
3apsia. CTpoenue aToma

HpOBOIlHI/IKI/I " JUDJICKTPUKH.
3aKoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHEC CBOJMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTpUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBAHMSL.

M cTOYHHMKH 3IIEKTPUIECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JIeficTBHS DIIEKTPUUYECKOTO
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBasue
"JleficTBHE IEKTPUUYECKOTO
MIOJIS1 Ha TIPOBOTHUKH U
JUAJIEKTPUKH"

DNEKTPUYECKUN TOK B
MeTaJulax, )KUJIKOCTAX U ra3ax

DnexTpudeckas Lemb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4CO0OOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopatopHas
pabora "U3mepenue u
peryMupoBaHue CHIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHUE.
BoasT™metp. JIaboparopHas
pabora "M3mepenue u
peryJiMpoBaHue HanpsoKeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHue MPOBOJHUKA.
VY nenpHOE CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlaboparopHas pabota
"3aBUCUMOCTH
IEKTPUIECKOTO
COINPOTHBIICHUS TIPOBOTHUKA
OT €r0 JUTMHBI, TUTOIIAIN
MIOTIEPEYHOTO CCUCHUS U
Marepuaia"

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

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydacTka Lenu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa M HAIPSHKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.eds00.ru/HJ990Q3493

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia CI0KEHUS
HaIPsSOKEHUN TIPU

https://m.edsoo.ru/VQ3VYPOTS



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[0CJIE0BATEIbHOM
COCIMHEHUH JBYX PE3UCTOPOB"

49

JlaboparopHas paboTa
"[IpoBepka mpaBua AJisi CUJIbI
TOKa IPH MapajIeIbHOM
COEIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

54

Penrenue 3amau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3TUYHOTO COCTUHEHUS
MIPOBOIHUKOB

PaGota u mourHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna
JlaGopaTopHnas pabota
"Onpenenenue paboOThl U
MOIIIHOCTH 3IEKTPUIECKOTO
ToKa"

DNEKTpUYECKHE LENH U
HOTPEOUTENH FMEKTPUUECKON
sHepruu B O6bITy. KopoTkoe
3aMbIKaHHE

ITocrostHHEIC MAarHuThbl, UX
B3 aHMOHeﬁCTBHC

https://m.edsoo.ru/19ZEFKZZ74

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

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3ydyenue mosiei mOCTOSTHHBIX
MarHuToB"

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



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
oJjie 3eMJIM U €ro 3HaUECHHE
U1 JKU3HHU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"JNIeKTpUUECKUE 3apsbl.
3apsiKeHHbIE Tella U UX
B3auMonaencTBus. I10CTOSIHHBIH
SNIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1CS

58

59

60

61

KonTtponpsHast pabora o Teme
"DIIeKTpUUECKHUE 3apSIbL.
3apsKeHHbBIE TeNa U UX
B3auMoaencTBus. I10CTOSIHHBIH
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickast mpoBepouHas
pabora

PeseprHsliit ypok. Paborta ¢
TEKCTaMU I10 TEME
"IIoCTOSHHBIN IMEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

OmneIiT Opcrena. MarHuTHoe
0JI€ IEKTPUUECKOr0 TOKa
MarHuTHOE 1oJie KaTyIIKH ¢
TOKOM

IIpumeHeHne
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGoparopHas paboTa
"N3yuenue nencTBus

0.5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarduTHOI'O II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

DIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonb3zoBanue
AIEKTPOJBUTATEIICH B
TEXHUUYECKUX YCTPONUCTBAX U
Ha TpaHcnopte. Jlaboparopnas
pabota "KoHcTpyupoBanue u
u3y4yeHue paboThl
aneKTpoBuraress'

OmnbiThl Papajnes. 3aKoH
3JIEKTPOMArHUTHOW MHYKLIHH.
[IpaBuno Jlenna

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

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIy4UCHU A BHGKTqueCKOﬁ
SHEPTUuu. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC&B

66

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAaTHUTHBIE
SIBJICHUS "

https://m.edsoo.ru/APBXXTADS

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
aBieHus"

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



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora c
TEKCTaMU I10 TEME
"MarguTtHble aBiaeHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

MexaHndeckoe IBHKCHHEC.
MarepuanbHas TOUKa
Cucrema oTcyera.
OTHOCHUTEILHOCTD
MEXaHUYECKOTO IBHKCHUS

PaBHOMepHOE mpsSMONUHEHHOE
JIBUKCHHE

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepasHomepHoe
MPSAMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JBHKEHUE.
Yckopenue

CKopocCTh MPSMOJMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHSI.
I'paduk ckopoctu

JlaGopatopHas pabora
"OnpeneneHne yCKOpeHus Tena
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
miockocty"

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

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



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TIaJICHUE TEIL.

8 https://m.eds00.rt/NMQA4GGEQ
Onbrtel [Nanunes
PaBHOMEpHOE ABUKEHUE 110
okpy>kHocTH. [lepron u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
obpamenus. JInneiHas u
YIJI0Basi CKOPOCTH

EHTPOCTPEMUTEIBHOE

10 Herrrpoctp https://m.edsoo.ru/OSLFGWFEZY
YCKOpEHUe
[Tepsriii 3akoH HproTOHA.

11 https://m.edsoo.ru/T4ADTURL3K
BekTop cuibl
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAA crita
Tperuii 3akon HerotoHa.

13 https://m.edsoo.ru/XPFYG64RM
Cyniepnio3unus Cui
Pemenue 3ana4y Ha mprUMeHEHHE

14 https://m.edsoo.ru/GEM2S4HK9
3akoHOB HploToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3ampau no reme «Cuna

16 A https://m.edsoo.rt/HML1AMN12
YOPYTOCTH
JlabopartopHnast pabota

17 «OmnpeneneHue KECTKOCTU https://m.edsoo.ru/T4PAJAFV1
TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/BAWPRASI7
Pemenue 3amau no reme «Cuna

19 A https://m.edsoo.ru/PJDH2DCI9T
TPEHUS»
JlabopartopHnast pabota

20 "Onpenenenne kodhduimrenta https://m.edsoo.ru/CS6RD8K X8

TpPEHUs CKOJIbKEeHus"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3akonrl Herotona. Cuna
ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKEeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHus

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koHpepeHuus
"JIBuKEHHE TEJT BOKPYT
IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lamaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemenue 3amau mo reme "Cuita
TSDKECTH M 3aKOH BCEMUPHOTO
TaroreHus"

HepBa;I KOCMHYCCKasA CKOPOCTh.

HesecomocTs u neperpysku

PaBHOBecue marepuaibHON
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
Tesa ¢ 3aKpEIIEHHON OChIO
BpauieHus1. MOMEHT CHIIBIL.
LenTp Ts0KECTH

PaBHOBecue marepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPETIEHHON OChIO
BpaunieHus. MOMEHT CHJIBI.
LenTp TsKECTH

https://m.edsoo.ru/VO2GV8YAT

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

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MowmeHnT cunsl. Llentp
TsHKecTH"

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

29

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"MexaHM4eCKOS ABMKCHHC.
BsaumonetlictBue Ten"

https://m.edsoo.ru/8D7SUVXS5]

30

31

32

KonrponsHas pabora o reme
"MexaHnyecKoe IBIKEHUE.
Bsaumonetictsue Ten"

Nmnynsc Tena. Ummynsce cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICICTBUE

Pemenue 3amau nmo treme "3akoH
COXpaHEeHUs uMIryjbca'

https://m.edsoo.ru/J1BOUI2YG

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

https://m.edsoo.ru/LQO6EH&F9

33

VYpok-koHpepeHus
"PeakTHBHOE NBMKEHUE B
IIPUPOJE U TEXHUKE"

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

34

35

36

Mexanuyeckas pabora u
MOIIHOCTH

Pabota cuibl TSKECTH, CUIIBI
YIPYTOCTH U CUJIBI TPEHUS

JlaGopatopHnas pabora
«Ormpenenenne pabOThI CHUITBI
TPEHUs IPU PaBHOMEPHOM
JBYDKEHUH Tea 1o
TOPU30HTAILHONU TOBEPXHOCTH

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20MDHI

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



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs3b 5HEprUH U pabOTHI.
[TorenumansHas YHEPTH

https://m.edsoo.ru/ZIFB7L5EF

38

39

40

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

JlabopartopHnast pabota
«M3ydeHne 3ak0Ha COXpaHEHUs
SHEPTUM»

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

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

41

KomnebarensHO€E IBUKEHUE U
cro XapaKTepI/ICTI/IKI/I

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

42

43

3aryxaromue KonebaHusl.
BoinyxneHHbIE KOJI€0aHMS.
Pe3onanc

MaremaTnueckuii u
NPY>KUHHBIA MasiTHUKU

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBUCUMOCTh MepUoa
KoJe0aHMH OT )KECTKOCTH
MIPY>KUHBI U MAacChl Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBparienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHusIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopatopHnas pabora
«OmnpeneneHne 4acTOTH U
nepuo/Ia KojiebaHui
MPY>KHHHOTO MasiTHUKA»

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopuas pabota
«[TpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckue BOJIHBL.

CBoiicTBa MEXaHUYECKUX BOJIH.

[IpononbHbIe U ONIEPEYHbIE
BOJIHBI

https://m.edsoo.ru/6YGEHWS&DT

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHuus
"MexaHn4YeCKHE BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

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

50

51

52

3Byk. Pacnipoctpanenue u
OTpakCHHE 3BYKa
Ypok-uccienoBaHue

"HaOmrogenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

FpOMKOCTB 3BYKa U BbBICOTA
TOHA. AKYCTI/I"ICCKI/II\/’I PE30HaHC

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VapTpa3Byk U nH(Qpa3ByK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "3aKoHbI
coxpaHeHusa. MexaHn4ecKue
KoJieOaHus U BOJTHBI"

https://m.edsoo.ru/7YAJAVS5TM



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrtponsHas pabora o teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KouebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7744VH

56

DNeKTpOMarHuTHOE ToJIe.
QHCKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

59

60

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "Lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBs3H"

VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX
BOJIH C IIOMOILLIO MOOMJIEHOT'O
tenedona”

Pemenue 3amau Ha
ONpEIETICHUE YACTOThI U JITTMHBI
3JE€KTPOMArHUTHON BOJIHBI

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

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

61

DneKkTpoMarHuTHast Ipupoaa
cBera. CKOpOCTH CBeTa.
BonHoBbIe CBOMCTBA CBETa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[IpssMmonuHeitHOE
pacIpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHHUS CBETA.
3epkaina. Pemenue 3agad Ha
MMPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

67

68

69

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcrmoh30BaHue MOTHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYECKUX CBETOBOIAX

JlaGoparopHnas pabota
"UccaenoBanue 3aBUCUMOCTH
yTJIa MPEIOMIICHUS CBETOBOTO
Jyda OT yIJia MaJieHust Ha

rpanune "Bo3nyx-cTekio""

Ypok-koH(bepeHIus

" cnoab30BaHUE MOJTHOTO
BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3B"

JImu3el. OnTuyeckas cuia
JIMH3bI

ITocTpoenue nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R80OIT10S

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTopHas pabota
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKON
CHJIBI COOMpAIOIIEeH JTUH3bI"

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



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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VYpoxk-koHpepeHuus
"ONnTHYECKUE TUH30BLIE
npuoopsI"

https://m.edsoo.ru/KKVRKOP3D
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74

I'na3 kak onruyeckas cucTeMa.
3penue

Ypok-koudepennus "JledekTo
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HpioTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. [Jucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

Jlaboparopras pabota "OmbITEI
0 Pa3JIOKEHUIO OEJIOTo CBETa B
CIIEKTP ¥ BOCIIPUSTHIO [IBETA
MPEIMETOB TPU UX
HaOJIIOICHNU Yepe3 [BETOBhIC
¢bunabTpel"

VYpok-nipaktukyM "BonaHoBbIE
CBOMCTBA CBETA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJIeNb aTOMa

https://m.edsoo.ru/P922QVFIV

78

79

IToctynatel bopa. Monens
aroma bopa
Hcnyckanue u nornoueHue

cBeTa aToMoM. KBaHTBI.
JInHenuaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHE0G2

https://m.edsoo.ru/MO9LRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPOK-IIpaKkTUKyM

80 "Habmroienue crieKTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus"

81 PanuoakTuBHOCTH U €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 CTpoeiHe aToMHOr0 A7pa. https://m.edsoo0.ru/TIRVFSKOFK
Hyxmonnas mojaens

83 PaHOaKTHBIbIC MPEBPALLCHIL. https://m.edsoo.ru/RA796TPSP
H3oTomsr
Pemenue 3agau o teme:

84 "PamnoakTUBHBIC https://m.edsoo.ru/WX2HQP2S6
npeBpaieHus’"

85 [Iepuon nmonypacnana https://m.edsoo.ru/WZDJCOER7
VYpoxk-koHpepeHuus

86 "PapnoakTHBHBIC U3TyUEHUS B https://m.edsoo.ru/X1J4002C4
NpUpOJE, METUIIUHE, TEXHUKE"
SAnepHbie peakyu. 3aKOHbBI

87 COXpaHEHHs 3apsI0BOTO U https://m.edso00.ru/YOQ2XMKOO
MacCOBOTO YHCET

88 DHEpIHA CBA3H ATOMHBIX A1CP. https://m.edsoo.ru/NSTEUFIO3
CBs13p MacChl U DHEPTUH

89 Pemenue 3anad no Teme https://m.edsoo.ru/OD4KHLQ4T
" nepHble peakun”
Peaknuu cuHTe3a 1 MeneHus

90 sanep. Uctounnku sHeprun https://m.edsoo.rt/RMBFQBND7
CosHma u 3BE311

91 Ypox-xondepertns *Slnepraz https://m.eds00.ru/QTNWEFW90Q

sHepreTuka. JleincTBus
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https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

PaIMOAKTUBHBIX U3TyUYECHUN Ha
JKHBBIC OpraHUu3MbI"

92

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"DeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBBbIC siBEHUS"

https://m.edsoo.ru/TBOXB9TUQ

93

KonrponsHas pabora o reme
"DIeKTPOMAarHUTHOE TOJIE.
DIEeKTPOMArHUTHBIC BOJIHBI.
KBanToBbic siBIeHHS"

https://m.edsoo.ru/SUTJAFD6U

94

95

96

97

98

[ToBTOpeHME, 0000IIECHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictBue Ten"

[ToBTOpEHME, 0000IIECHNE.
Pemienue pacueTHBIX U
Ka4eCTBEHHBIX 3aa4 I10 TEME
"TemnnoBsie mporecch"”

IToBTOpenue, o0o0IEHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 3aJa4 I10 TEME
"KIIJI TerutoBeIX ABUTATENICH"

IToBTOpenue, o6o0IEHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3aJ1a4 [0 TeMe
"KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, 0600IIEHNE.

JlaGopaTopHbie pabOThI 110
Kypcy "CBeToBbl€ SIBJICHUS"

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

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX
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[ToBTOpenue, o6o0mIeHNE.
99 PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B

MexaHuke"

https://m.eds00.ru/91XS3CXDT

[ToBTOpenue, o6o0IEHNE.
100 Pabora ¢ TekcTamu o Teme
"Koxebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpenue, o0o0mIEHNE.
101 Pabora ¢ TekcTamu o Teme
"CBeToBBIE BicHUA"

[ToBTOpEeHME, 0000MIIEHNE.
102 Pabora ¢ Tekctamu o TeMe

"KBanToBas u sipepHas ¢puzuka'

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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https://m.edsoo.ru/LG327ISQ6

https://m.edsoo.ru/W7IE16NU8
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITOHATUA

1.2

1.3

pasiinvdaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (pU3MUECKHUe SIBIEHUS,
UCHONb3Yyd (PU3MUYECKHe BETUYMHBI, HpPU ONMCAHUM TNPABUIBHO
TpakTOBaTh (PU3UYECKUH CMBICI MCHOJIb3YEMbIX BEIMYMH, HX
0o0O3HaueHUsT M eIUWHHUIBI (U3NYECKUX BEIMYMH, HaXOAUTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYI (DU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITHMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/IG SABJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JAaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTHYCCKOC

BBIPa)KECHHE

1.6

OOBSACHATH (PU3NYECKHE SBJICHUS, MPOLIECCHl U CBOWMCTBA Tell, B TOM
4ylucllie U B KOHTEKCTE CHUTyalMil IpPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIECACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 Jormyeckux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacy€THbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBalOlME (DU3MUECKHE BEJIMYUHBL: HA OCHOBE
aHajM3a yCJIOBMS  3a/Jadd  3aluChIBaTh  KpPaTKOe  yCIIOBHE,
MOJICTaBIATh (U3UYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a4ad, OLEHUBAaTh  PEAUCTUYHOCTh  IOJYYEHHOMN

(hU3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(Gu3N4YeCKUX METOJO0B, B OIMCAaHMM UCCIEIOBaHMUS BBIIENATH
MIpOBEpSIEMOE  NPENINOJIOKEHUEe  (TUIoTe3y),  pas3auyartb U
UHTEPIPETUPOBATh MOJTYy4YEHHBIH pe3ynbTaT, HaXOAUTh OHIMOKU B

XO0J¢ OIibITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yjibTaTaM

1.9

1.10

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
¢u3nueckux  CBOWCTB  Tel:  (opMynaHpoBaTh  MPOBEPSIEMbIE
NPENONIOKEeHNsI, COOUpaTh YCTAHOBKY U3  IPEAJIOKECHHOTO

O6OPYI[OB8.HI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IPOBaTB BBIBOJbI

BBIIIOJIHATH NPSAMbBIE U3MEPEHUSA C UCIIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

MPOBOJUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBATh B TJIAHUPOBAHMM YYEOHOTO WCCIEAOBAaHUS, COOMpATh
YCTAHOBKY M BBINOJHATh HM3MEPEHUS, CIEeays IPEIIOKEHHOMY
niaaHy, (UKCUPOBATh pPE3yibTaThl TOJYYCHHOM 3aBUCUMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATIOKEHHBIX TaOIUI U TpapuKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA q)HSI/I‘IeCKI/IX BCJIINMYHH, CICOYyA
HPCHHOXCCHHOﬁ HHCTPYKIHU: IIprU  BBIIIOJIHCHUU I/I3MepeHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

CO6JIIO,I[3.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

1a60paTOpHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOMUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTh HPHUHIHIIbLI ﬂeﬁCTBHH HU3YYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

UCTOJB3ysd 3HAHUS O CBOWCTBAX (DU3UYECKHX SBICHUH H
Heo0XoAuMBble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHGPOPMALMIO O MPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLLIEH cpeae

1.16

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpMaLuu B ceTu MHTEepHET B
COOTBETCTBUHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS DPA3JIMYHBIX MCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS NMPOTUBOPEYMBOM WM

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAy4YHONONYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypchl ceth VHTepHeT, BiaxeTh
npuéMaMu KOHCIIEKTUPOBAHUA TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE H YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaAIUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIIMYHO JIefaTh KPaTKUe COOOIIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3yUYEHHBIH MOHATUHHBIN anmmapar Kypca

(U3HKH, CONPOBOKIATh BBICTYIIJIEHUE MPE3eHTaLUe

1.19

IpU  BBINOJIHEHUH  y4YEOHBIX IPOEKTOB M  MCCIEI0BAaHUM
pacripesieniath OO0S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM ILJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TPy, BBICTpanBaTh KOMMYHHKaTHBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AECMOHCTPUPYIOIINUX JAHHOC (bHSH‘IeCKOC SABJICHUEC

pacro3HaBaTh NPOSIBICHUE H3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATD

CYILECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHUIN

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIOJIb3Ysl (PU3UYECKHE BEIUYUHBL, MPU OMNMCAHUU IPABUIBHO
TPakTOBaTb  (U3NYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEeHMUsI W EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIMYMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH TpaUKK N3ydeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIBaTb €10 MAaTCMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 norudeckux IMaroB ¢ MOMOLIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

($u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacy€THbIE 3aa4u B 2 — 3 IENCTBUS, UCHOJIb3YS 3aKOHBI 1
(dbopMynbl, CBs3bIBaOLIME (PU3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 33Ja4M 3alMCBIBATH KPAaTKOE YCIOBHE, BBISABIATH
HE/JOCTATOK JaHHBIX JUIS pelIeHHs 3a/auyd, BHIOMpPATh 3aKOHBI U
(dhopMyIbl, HeOOXOIUMBIE AJisi €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMYUHBI C

U3BECTHBIMU JaHHBIMH

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU MOMOIIA

(bHSI/ILIeCKI/IX MCTOOB, HCIIOJIB3ysd  OIMKMCAHUC HCCICOOBAHMA,




1.9

BBLACIATH NPOBCPACMOC MPECAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIIbHOCTDH

nopAAKa IMpPOBEACHMU UCCIICA0OBAaHUA, ACJIAaTh BHIBOAbI

MPOBOJIUTH OTBITHl 10 HAONIONEHHIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpPMYIHpOBaTH  MPOBEPSICMBIE
NPENOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MYUECKUX BEIUYMH, CpPaBHUBATh
pe3yNbTaThl  WM3MEpPEHUu ¢ yd€ToM 3aJaHHOW  aOCONOTHOU

INOIrpCIIHOCTHU

IPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYroM C HCHOJIb30BAHUEM IPSAMBIX H3MEPECHMI:
IUTAHUPOBATh HCCIE0BaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSTH
U3MEpeHus, cieays MpeiJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl NOTYYECHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaThb ~ WM3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys IPEUIOKEHHON HWHCTPYKLUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu paboTe cC

1a00paTOPHBIM 000pYyT0BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SIBICHUH U HEO0OXOAMMBIE

(u3nyecKkre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM 1 CXEMAaTUYHBIM PUCYHKAM, COCTABJISIThL CXCMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMaLKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpHU

oOpamieHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.17

COXpPaHCHUA 3I0pPOBbA U COGJIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKalolIei cpene

OCYILECTBIIATh NMOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cety IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIJIEIATh HMH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEUYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONBb30BaTh TMPU BBINOJHEHUM Y4YE€OHBIX 3aJlaHUi HaAy4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COAEPIKaHUS, CIPAaBOUYHbBIE
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBICE U  KpaTKHUE YCTHBIC
coolOmieHus, 0000mas HHPOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MIIM UCCIIEIOBATEIBCKOM NeTeNbHOCTH, TIPU
9TOM TPaMOTHO MCIOJb30BATh M3Yy4YECHHBIM IOHATUWHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynre B COOTBETCTBUU C
IOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIHIIbI, BBICTPAHNBATDH
KOMMYHHKATHUBHOC B3aHMO,HeI>'ICTBPIe, IMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoro
pe3yjabTarta

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TIOHATUA

pas3jiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUEC

1.3

pacrio3HaBaTb IIPOABICHUC H3YUYCHHBIX (1)I/I?>I/I'-IGCKI/IX SIBJICHUN B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SABICHHUS B MIPUPOJE,




1.4

1.5

IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBACTATD

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SIBICHUIN

OMKCHIBATh HM3yUEHHBIE CBOICTBa Tel U (pu3Hueckue sBIEHUS,
UCTONB3Yd (pU3MUYeCKHe BEMUYMHBI, TPU OMHMCAHUH TPABUILHO
TPakTOBaThb  (DU3MYECKUN  CMBICT  MCIOJNb3YyEeMbIX  BEJIMYUH,
00O3HaYeHUsT ¥ eIWHHUIBI (U3NYECKUX BEIMYMH, HAXOAUTh
(GbopMyInbl, CBS3bIBAIOIINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BETMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCJIIMYHH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU O3TOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb €ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUX LAroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYECKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3adadu (omuparonifecss Ha cucteMy u3 2 — 3
ypaBHEHHUI), WCIONB3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYWHBI: HA OCHOBE aHajM3a YCJIOBHUS 3a/adyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOAMMBIE
JUTSL PEIIeHUs], TIPOBOJAUTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOT'O 3HAUCHUSA (1)H3quCKOﬁ BCIIMYHUHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MMPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IMPABUIIBHOCTH IIOpPSAAKaA
IMPOBCACHHUA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 OIBITOB

MPOBOJNTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(bu3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO HAabopa 00OPYI0BaHMS, OMUCKHIBATH XOJ] OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

MPOBOJUTH TP HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEpPEHU,
OIpeIesIsisl CpeHee 3HaueHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccTrosiHie coOMparoIel JTHH3bI), 00OCHOBBIBATH BBHIOOP crocoba

U3MEpEeHUS (M3MEPUTENHHOTO MpUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOb30BAHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIbTaTaM UCCIICAOBaHNA

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ M3MEpPEHUs,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CIeAys NPeUI0KEHHON
WHCTPYKLWHY, BBIYMCIATH 3HAYCHUE BEIMYMHBI M AHAJIU3UPOBATH
MIOJIyYE€HHBIE Ppe3yJbTaTbl C Y4YETOM 3aJaHHOW IOIPEHIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUiia TEXHUKM O€30MacHOCTH Mpu paboTe ¢

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOUYEUHBIH
HWCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O AApa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKHX SBICHUH U HEO0OXOAMMBIE

(u3nyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEIICHUN y4eOHO-MTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300paskeHU B IIIOCKOM

3epKajie U COOMparoNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HHMOpPMaLMIO O WpHUMeEpax)
NPAKTUYECKOTO  HCMOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JuId oOecriedeHus Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3I0pPOBbA U COGJIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKalolIei cpene

OCYIIECTBIISITh MOUCK HMH(pOpManmuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOHN
nH(OpPMAIIMM HA OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IPU BBHINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOTYJIAPHYIO JINTEPATypy (PU3HUECKOro COJEpiKaHUs, CIIPaBOYHBIC
MaTepuainbl, pecypcbl cetd MHTepHeT; Binaaers npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUK U3 OJHON

3HAKOBOM CHCTEMBI B APYTryro

co3/laBaTb COOCTBEHHbIE€ NMHCbMEHHBIE W YCTHbIE COOOLICHUS Ha
OCHOBE WH(pOpPMAIMKA M3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh Pe3yIbTaThl MPOSKTHOM Min
HCCIEAOBATEIICKOM  NEATEIBHOCTH, IIPU  3TOM  I'PaMOTHO
UCIIOJIb30BAaTh W3YUYEHHBIM IOHATUHHBIA ammapar H3y4aeMoro
paszena (U3MKU M CONPOBOXKIATh BBICTYIUIEHHWE INpE3EHTAlUed ¢
y4€TOM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

IIPY BBINOJIHEHUN Y4€OHBIX IPOEKTOB U UCCIIEIOBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpesleNiaTh 00s3aHHOCTH B IPyIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTh TPYIIIbI, BbICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBUE, IPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kox
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMbIe Y1€eMEHTHI COMePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O mpupoxe. SBieHus NOPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKHE, TEIIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BenuuuHbL. M3Mmepenue (¢uznuecKux
BenuuuH. ®usndeckue mnpudopsl. Ilorpemmuocts

u3MepeHnil. MexayHapoiHasi CucTeMa eIMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUS: HAOJIIOICHUE,
IIOCTAaHOBKA Hay4YHOT'O BONPOCA, BBIABM)KEHUE THIIOTES,
9KCIIEPUMEHT IO IPOBEPKE TUIIOTE3, OOBICHEHUE

Ha6n}oz[aeMoro SBJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTOsHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3mMepoOB MaJIbIX TEI.
N3mepenune TEMIIepaTypbl npu MIOMOIIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIECTBA

2.1

2.2

23

CrpoeHne BemecTBa: aToMbl M MOJIEKYJBI, HX
pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHUE
BElIECTBA

JlBmkeHne dyactull BemiectBa. CBs3b  CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMIeparypoi. bpoyHOBCkoe
nBKeHue, Iuddysus

B3aumojeiicTBuE YacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AFpeFaTHLIC COCTOsIHU BCHICCTBA: CTPOCHUEC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

24 B3anMOCBsI3p MeEXJy CBOWCTBAMM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX U HUX AaTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMeTrpa aroMa METOJIOM psAoB  (C
ucrnolib3oBanueM ¢Gotorpaduii).

2.6 OnpITel IO HAOMIOACHUIO TEIMJIOBOTO PACIIUPEHUS

Ta3oB.
OnBITH 110 06Hapy>KeHmo HeﬁCTBHH CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
12 Ckopoctb. Cpeassisi CKOPOCTb IPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpEMEHM BUKEHUS
SBnenne nHepuuM. 3aKOH MHEpUUHU. B3anMopeiictere
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 IInotHocts  BemectBa. CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIleCTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOIEHCTBUS TeI
3.6 Cuna ynpyroctu u 3akoH ['yka. V3mepeHue cuisl c
' IIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tsokectu. Cuia TSXKecTH
' Ha Jpyrux IiaHerax. Bec temna. HeBecomocTs
> Cuna tpenus. TpeHue CKOIBXEHUS U TPEHHUE IOKOS.
. Tpenue B mpUpoe U TEXHUKE
3.9 CroxeHue CWiI, HalPaBJIICHHBIX MO OJHOW IPSIMOM.
. PaBHOzelicTBYIOIIIASA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOpPOCTH PaBHOMEPHOIO JBUKEHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUECKOTO
aBTOMOOWIIT W Tak pjanee). OmnpenencHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  terna.  OMmbITBL,  JAEMOHCTPUPYIOLIHE
3aBHCUMOCTh PACTSDKEHUS (eopManyn) NpysKUHbI OT
MPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTD CHJIbI TPEHMSI CKOJIBKEHMSI OT BECA TeNa U

XapakTepa COIprUKaCaroIInXCs HOBCpXHOCTCfI

dusnuecKue BICHUS B IIPUPOJIE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KHUBOM M HEKUBOU ITPUPOJIE,

ILCIZCTBHC CHJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCTP, HTOAIIHUITHUKH

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpmoro Tena. CriocoObl yMEHbBIIEHUS U
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/IC raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, X KXUJKOCTAMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCKHEe MaIIMHEI

3aBUCUMOCTh  JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
I'unpocratuueckuit  mapagokc.  CooOmaromuecs

COCYbI. FI/I,Z[paBJ'II/ILIeCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnu u  armochepHoe JaBICHUE.
[IpyumHBl  CymIiecTBOBaHHUS BO3AYLIHOM  00OJOYKH
3eMiu. OmnpIT Toppuyenu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YpPOBHEM
MOpst

N3mepenune armocdepnoro nasneHus. [Ipubopsr mist
M3MepeHust aTMOC(HEpPHOTo JaBICHUS

JlelicTBue JXKMAKOCTUM M ra3a Ha MOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMmenoBa) cuia. 3aKOH

Apxumena




4.8

[LnaBanue ten. Bo3ayxoruiaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT
00béMa TOrpYKEHHOH B JKUIKOCTh YacTH Teja.
OnpeneneHre BBHITAIIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha TeJo, MOrpyxEéHHoe B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHWJIBI, IEMCTBYIOILEH Ha TEJO B JKUIKOCTHU, OT 00BbEMa
MOTpyKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHCcTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHME JIOAKM U  OmOpeneneHue e

rpy30I0AbEMHOCTH

4.10

dusnueckue SABJICHUA B npupoac: BIIMAHHC
aTMOC(i)epHOl"O JaBJICHUA  Ha JKUBOH OpraHusMm,

MJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOIIAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKHN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBOM HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOITHOCTh

53 [IpocTele MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAs

' mI0CcKOCTh. [IpaBuio paBHOBecus ppluara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS phlyara K OJIOKy
«3omotoe  mpaBwio»  MmexaHuku. Koadduuuent

5.5 MIOJIE3HOTO  JEUCTBUA ~ MexaHu3moB.  lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas SHEPTUH TeJa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexanwdeckasi SHEprus. 3aKOH U3MECHEHHS U

COXpPAaHCHUA MEXaHUYECKOI OHCPIrun
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5.10

[IpakTuyeckue pabOTHI:

Onpenenenne  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBIDKCHMM Tejla II0 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBaHue — yciIOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOM  IUIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOM OQHCPIrun

duszndyeckue SIBJICHHUSA B npupoaec: pbiHaru B TECIE

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIEeMEeHTAa

TexHuueckue yCTpPOMCTBA: pblyar, MNOABWKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS IIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyd. OmbITEl, TNOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHU# BemecTBa. Kpucramimyeckue u amopdHbie

TCJ1a

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIAPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIE SBICHUS

TennoBoe paclIMpeHne U CxKaThe

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




6.7

6.8

6.9

BuyTpeHHss DHEPIHUsl. CriocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIuloNepeaadya U COBEPIICHHE

padoThI

Bunnr TeIIoNepelayun: TETJIONPOBOHOCTb,
KOHBEKIIUS, U3TyUYCHHE
KomuuectBo TermoTbl. YAenbHas  TEILIOEMKOCTH

BEIIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMJI0BOro OajgaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATIIIMNICCKUX

BEIIECTB. Y AeJbHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxnocTts BO3yXa

6.14

6.15

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Tpunmuner  paboTel TermioBbix jaBurateneid  KITJ
TEIJIOBOTO JABHUTaTelsA. TeIIOBEIE NBUTATEIN U 3alllUTa

OKPYXaIoIIeH Cpeabl

6.16

3aKOH COXpaHEHHWs] M TpEeBpallleHuss HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTyeckue paboTHI:

OneiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnBITHI 10 BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOMN
COJIM WJIM caxapa.

OnpITl 10 HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPBIX TeJl.

Onpeznenenue 1aBieHUs BO3IyXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTb J1aBJICHUS

BO3JIyXa OT €ro 00bEéMa 1 HarpeBaHUs UITN OXJIAXKICHHS.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJIMHBI
CTONOMKA >KHJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne n3MeHeHusI BHYTPEHHEH dHEPTUU Tela
B pe3yJIbTaTe TEIJIONepeauu U pabOThl BHEITHUX CHUIL.

HccnenoBanue  sIBIGHHUS ~ TEIJIOOOMEHAa  MpHU
CMEUIMBAHUH XOJIOJHOM U ropsiuei BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYyYEHHOTO
BOJOH MpH TEIUIOOOMEHE C HArpeThiM METATUYECKIM
HUATUHAPOM.

Ornpenenenne yaenbHOU TEMI0EMKOCTH BELIECTBA.

HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

OnpeneneHHe YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaWUIAPHBIC SIBICHUS B TIPHUPOJIE,
KPHUCTaJLIBI B IPUPOJIe, n3nyueHue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpPOMCTBA: KamWIISAPbl, NPUMEPHI
MCIIOJIb30BaHUsI KPUCTAILIOB, KUJAKOCTHBIN TEPMOMETD,
JTATYUK TEeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPECHHETO CrOPpaHU.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba posa aNeKTpU4ecKuX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYUHBI 3apsIJIOB U PACCTOSIHUS MEXKY TEIaMH )
DneKTpuuecKkoe noJie. HarnpsxénnocTs

7.3 anekTpudeckoro mnonsd. [lpuHnmnm — cynepriounyu

AIIEKTPUYECKUX IoJiel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpUYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUBJIEKTPUKU
7.5 3aKOH COXpaHEHHUS JICKTPUUECKOTro 3apsiaa
6 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyIIECTBOBaHMS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSAX U Ta3ax
o Onektpuueckas unenb. Cuiia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 ComnpoTHuBieHNE MPOBOJHHUKA. VY nenbHoe
' COINPOTHUBJICHHUE BEILLIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DNEeKTpUYeCKHe 1EeNu U MOTPEOUTENH DIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrosiHHBIE MarHuThl. B3anMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarnutHoe mojie 3eMiI U €ro
' 3HAUYEHHUE IS )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' Toka. [[puMeHeHne FJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJs HA MPOBOJHHUK C TOKOM.
717 DJIeKTPOABUTATEb MOCTOSIHHOTO TOKa. Mcrionbs3oBanue
' AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYEHUs
DIIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEPIruun

[TpakTrueckue pabOTHI:

OnbITHI O HAOJIOICHUTO JICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU CONMPUKOCHOBEHUH.

UccnenoBanue [OEUCTBUS AIEKTPUYECKOTO TOJIS Ha
MIPOBOJTHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECKOW IIETH
IMOCTOSHHOT'O TOKa.

W3mepenune u peryampoBaHue CHIIbI TOKA.

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

OIBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTb
ANEKTPUYECKOTO COMPOTHBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TTOIAAH MTOMIEPEYHOr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUH TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  padbOThI
ANEKTPUYECKOTO TOKa, HUIYIIETO Yepe3 Pe3UcTop.
OrmpezesieHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICISAEMOM Ha pe3ucrope. HccaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEpe3 JTaMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatess.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSTHHBIX MAarHUTOB. VI3yueHue MarHUTHOTO MO
MOCTOSHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OIIBITHI,

ACMOHCTPUPYIOIIIHC 3aBUCHUMOCTH CHIJIbI




B321PIMOI[CI>1CTBI/I)I KaTyluKy ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4YeHUe paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUIaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TPUPOAC: DICKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUICCTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUTsI KU3HU Ha 3eMiie, OIspHOe

CHAHHC

TexHuueckue ycTpONCTBA: JIEKTPOCKOI, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENBHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSHHOI'O TOKA

9 KVIACC
Kon
Kox anemenra [IpoBepsieMbIe DTIEMEHTBI COAEPIKAHUS
pasznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanudeckoe naBMKeHUE. MarepuanbHas TOYKa.
' Cucrema orcyéra
i 8.2 OTHOCHUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHOMepHOE  NPSAMOJIMHEWHOE  JBUJKCHHE.
8.4 Cpeansis ¥ MIHOBEHHass CKOpOCTb  Tella  IpH
HEPaBHOMEPHOM JIBU’KCHUU




VYckopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBUOKEHUE
8.6 CBo0OoaHoe magenne. OneiTel [ anunes
PaBHOMepHOE ABMKEHME 0 OKpY)HOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHass W yrioBast CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpertuii 3akon HeroToHa

8.11 IIpuHIUI Cynepno3unuu CuiI

8.12 Cuna ynpyroctu. 3akoH ['yka

8 13 Cuna TpeHus: cuia TPEHHUS CKOJIbKEHUS, CHJia
' TPEHUs TIOKOS, IPyTHe BUbI TPEHUS

S 14 Cuna TSKECTM M 3aKOH BCEMHPHOTO TSTOTEHUS.
' YckopeHre cBOOOIHOTO MaIeHUs

8 15 IBwxenne r1uiaHer Bokpyr Comnua.  IlepBas
' KOCMHU4ecKasi ckopocTb. HeBecoMocTh U meperpysku

816 PaBHOBecue MmaTtepuanbHOW TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO

%17 PaBHOBecue TBEPAOro Tella ¢ 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynec Tena. U3menenne umnyibca. Miynbce cuiibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABM)KEHNE

8.21 Mexanunueckast paboTa U MOIIHOCTb

82 Pabota cun TsKecTH, ynpyroct, TpeHus. CBs3b
. SHEPruM U paboTh

823 [loreHunanbHas »SHeprusi Tena, MOJHATOTO HaJ
. MIOBEPXHOCTBIO 3eMIIN

8.24 IToTeHumanpHas YHEPIUs CKATOU NPYKUHBI

Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUU




8.27

[TpakTuyeckue paboOTHI:

OnpezeneHue cpeTHE CKOPOCTH CKOJBKEHUsST OpycKa
WIA JBWKCHUS IIapvKa 10 HAKJIOHHON IUIOCKOCTH.
OnpezeneHne yCKOPEHUs Tejla MPH PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TYTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM  JIBM)KCHHUH  0Oe3  HaydalbHOM
CKOpOCTH.

[lpoBepka THUMOTE3bI: €CIM IMPHU PABHOYCKOPCHHOM
JBY)KCHUU 0€3 Ha4aJbHOH CKOPOCTH ITYTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne  3aBHCHMOCTH CHJIbI  TPCHHUS
CKOJIbXKCHUSI OT CHJIbI HOPMAaJbHOTO JaBIICHHS.
Onpenencane kodpPUIMEHTa TPEHHS CKOJIBKEHUS.
OnpenencHue >XECTKOCTU MPYXHUHBIL. OnpezencHue
pabOThI CHJIBI TPEHHUS NPU PABHOMEPHOM JIBHIKCHUH
TeJa 0 TOPU30HTAILHOU TTOBepXHOCTH. OmpeerieHue
paboOThl CHJIBI YIPYrOCTH TMpPH TMOABEME Tpy3a ¢
UCTIOJIb30BAHUEM  HETIOABIIKHOTO M TIOJBMIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B mpupoac: MPUIMNBLI U OTJIIUBEI,
JABMKCHUC IIJIAHCT ConHeyHoH CUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHU, pACCTOAHHNA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBYKCHHE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILIUTy1a
MaremMatnueckuii ¥ NPYKHHHBIA  MasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JBUKEHUU
93 3aryxaromue KoneOaHus. BoiHyXaeHHbIe KoneOaHus.

Peszonanc




94

Mexanndeckue BOJIHBEL. CBOWCTBA MEXaHUYECKUX
BoJiH. [IpomonbHble W TONEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacmpoCTpaHEHHs.
MexaHn4ecKkue BOJHbBI B TBEPIOM TeJle, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxxeHUE 3ByKa

9.6

Wudpa3Byk u yapTpa3zByk

9.7

[TpakTuyeckue paboOTHI:

OmpezerneHne 4acTOThl W IMEpUOAA  KOJIeOaHHH
MaTeMaTU4eCKOr0 MasTHHKA.

OmnpeneneHne 4YacTOTbl M NepHoAa KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IepUoja KoyeOaHHi
NOJIBELICHHOTO K HHUTU Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH IepUoJa KoJeOaHH
NpPY)KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  Tepuoja  KonebaHuii  rpysa,
MOJIBELIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
Npy>KUHBL.  V3MepeHue  yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

Pu3nYeCKUe ABIECHUS B IPUPOJIE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCEHUE, CEMCMUYECKUE BOJIHBI,

OyHaMH, 5X0

Texunyeckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIb30BaHHC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJIEKTPOMAarHUTHOE NOJIE. DIEKTPOMATHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

IIIxana >1€KTPOMarHUTHBIX BOJIH

OJeKTpoMarHuTHas npupoja csera. CKOpoCTh CBETa.
BonHoBBIE CBOMCTBaA CBETA

[TpakTuyeckue paboOTHI:

N3yueHne CBONCTB DJIEKTPOMATHUTHBIX BOJH C

MOMOIIBI0 MOOUIIBHOTO TenedoHa




11

dusnueckue SBIEHHS B NpPUpOJE: OHOJIOTHMYECKOE
10.5 JNEHCTBHE  BHJAMMOIO,  yJIbTpaHOJIETOBOTO  H
PEHTIE€HOBCKOI'O U3JIy4eHUN
10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlydeBas monensb cBera. IcTouHnKH cBeTa
11.2 [IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA
13 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
14 [Ipenomnenue cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 Ontrueckas cucrema (oroanmnapara, MUKPOCKONA U
' TesnecKormna
117 ['ma3 kak omTHueckas cucTeMa. biM3opykocTb u
' JAIbHO30PKOCTh
Paznoxenue Oemoro cBera B crnekTp. ONbITHI
11.8 Heiorona.  CnokeHue  CHEKTpalbHBIX  L[BETOB.
Hucnepcus ceera
[TpakTyeckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH yria OTpa’KEHUS
CBETOBOTIO Jy4a OT yIJIa aJeHUs.
N3ydyeHne xapakTepUCTUK M300pa)KeHHs MperMeTa
B IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yrjla MPETIOMIICHUS
11.9 CBETOBOI'O Jyya OT yIJja MaJeHus Ha TPaHUILE «BO3LYX —

CTEKJIO».

ITonyyenune U300paskeHHi c IIOMOIIBIO
coOMparoIIe TUH3HI.

Onpenenenue ¢dokycHOro paccTosIHUSA "
ONTUYECKOI CUITbI COOUpArOIIEeH JTMH3BI.

OmnbITHI 110 Pa3IOXKCHUIO Oenoro ceera B CIICKTD.




OnBITHI 10 BOCHPUATHIO LIBETA IPEIMETOB IPU UX

HAOJI0/ICHUU Yepe3 I[BETOBbIC (UIbTPHI

dusnyeckue SIBICHUSI B npupoac: 3aTMCHHUA Comnxna n

11.10 JlyHbl, IIBeTa TN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakius, paayra, MUPax)
™t TexHuueckue  ycTpomcTBa: OYKHU, MEPUCKOII,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE SBJIEHW S
11 Omnwitel Pesepdopna v miuaHeTapHas MOJCNb aroma.
' Mogaens aTtoma bopa
122 Ucnyckanne u morjoiieHne cBera aromMmoM. KBaHTEHI.
' JluneityaTpie CIEKTPbI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro sapa. HykinoHHas Mopenb
' aTOMHOTO sapa. M30Tomsl
15 PannoaktuBHbie ipeBpamienus. [lepuon nomypacmnana
' aTOMHBIX SIJIEP
126 SnepHble peakuy. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MAacCOBOI'0 YHCell
197 OHeprusi CBA3M aTrOMHbIX snuep. CBsA3b Macchl U
12 ' SHEPTUH
18 Peaknuu cunTe3a u geneHus sgep. McrouHukm
. sHeprun CosHIa U 3BE3]
129 SlnepHas osHepretuka. JleWicTBHE pagMOAKTUBHBIX
' W3JIyYCHUI Ha )KUBBIE OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHYaThIX CIEKTPOB
W3ITy9YCHUSI.
12.10

12.11

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YACTHUILIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).

W3mepenue painoakTUBHOTO (hoHa

dusnyeckue SABICHHUS B MPHUPOAE: €CTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE JTy4H,

pPaaAOaKTUBHOC H3JIIYUCHUC IPUPOAHLBIX MHHCPAJIOB,




12.12

JIEUCTBUE PAaJUOAKTUBHBIX H3JIy4CHHMM Ha OpPraHUu3M

YECJIOBCKA

Texuuueckue yCTpOiiCcTBa: CIEKTPOCKOTI,

WHJVBHyaJIbHBIA TO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kox
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose PI'OC

Ilonumanue ponau (QU3MKKM B  HAy4HOM KapTHHE  MUDA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid pond (UMKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKHM U TEXHOJOTUi, 00 3BOJIIOLUU
(Gu3NYEeCKUX 3HAHUN M UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKJAJE POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUS O BUAAX MaTepuu (BEIIECTBO U MOJIE), O JABWKCHUM Kak
crocobe CyILIeCTBOBaHMSI MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJICKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJICHUS IO OIUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHUE
HU3YYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUH B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Bnagenue ocHOBaMM MOHSTUHWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHKUE UX JUJIS pelleHHUs y4eOHBIX 3a7ad;
YMEHHE XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHUS M

IIPOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe H OMIIUPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HN3YUCHHBIC CBOMCTBAa Tel M (bHBquCKHC

ABJICHUA, UCITIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMH METO/JOB HAay4YHOrO TIO3HaHHUS C Y4ETOM
coOuroIeHHst ITpaBUiI 0€30MacHOro TPyAa: HabroAeHue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSITEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTro Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0
OTIBITA ¥ 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOMKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpEHUll (HU3NUECKuX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO MHCTPYKLHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI W AHAJIU3UPOBATH I10JYYEHHBIE
pe3ynbTartel ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3WYECKUX BEIMYHMH B BUJE TAOIUI] U
rpadMKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ynbTaTtaM UCCIEI0BAHUS

[lonnManme  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOYKa, aOCOIOTHO TBEPIOE TEIO, MOJEIIN CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aroMa,
HYKJIOHHas MOJ/IeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3NYECKUE MPOLECCHl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE€ CHUTyaludl IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOMCTBa
(bu3nuecKux SBICHUH, (U3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJENIN

YMenne pemath pacuéTHble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
WCTIONB3Ysl 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JUTsI €€ PEIIeHHUs, UCTIOJIH30BATh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIEHUBATH PEATUCTUYHOCTH IMOJTYYEHHOTO
3HaueHUs PU3NUECKON BETUUUHBI; YMEHHE ONPEIEISATh Pa3MEPHOCTh

(bHSPI‘IGCKOfI BCJIIMYHHEI, HOHy‘-ICHHOﬁ IIpH pCHICHUUN 3aJa4r




YMeHHne XapakTepus3oBaThb MPUHLMUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOILIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMCTBaxX (U3MUYECKUX SIBICHUW U HEOOXOAMMBbIC (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHs OE30MacHOCTH MpHU
oOpamieHUn ¢ OBITOBBIMH  NPUOOpaMU U TEXHUYECKHMHU
yCTPOWCTBaMHU, COXpPAHEHHUsS 370POBbsI M COOJIONCHHS HOPM
HKOJIOTUYECKOTO TOBENEHUS B OKPY)KAIOLIEH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

AJId palfMOHAJIBHOTO IMPUPOA0IIOJIb30BaAHUSA

11

OneIT nowucka, MpeoOpa3oBaHUsS W MPEACTABICHUS HH(POpMaLUU
(U3NYECKOTO COMEpKaHUs C HCIOJIb30BaHUEM HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh TOCTOBEPHOCTh
MOJyYeHHON HH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUH H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh IpHU
BBINOJIHEHUH Y4EOHBIX 3aJjaHUN HAy4YHO-TIOMYJISIPHYIO JUTEpATypy
(bu3MYECKOTo coepKaHMsl, CIIPAaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnajgeHue 0a30BBIMH HaBBIKAMHU  NPeOOpa3OBaHUS
nH(pOpMallMd M3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYIyl0; yMEHHE
co3/laBaTb COOCTBEHHBIE NMHMCHbMEHHBIE M YCTHbIE COOOIIECHUS Ha

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




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

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHuEe. MarepuanbHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CPEeTHEH cKopocTh: Vv = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPIAMHATHI T€Ia OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUSL:
13 () =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU MJIs MPOEKLUHMU CKOPOCTH, MPOEKLUHU
NepeMEILEHUs, MyTH, KOOPAMWHATHl NPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpDAMHATHI Tejla OT BPEMEHU B CIly4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHEHOTO JIBUKEHMUS:
2
Sl =vg, = f+ay+ %
@opMmyael 111 OPOEKIHN NEPEMELICHUs, NPOEKINN CKOPOCTH U MPOEKIUHU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIMH IEepEMENICHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIOIIME CBOOOIHOE MAJCHUE Teja 10
1.5 BEPTUKAIM (JIBW)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpEeMEHM Jsl HPOEKIUH YCKOPEHUS,




1.6

1.7

MNpOCKIHUU CKOPOCTU M KOOPAWHATHI IIPHU CBOGOI[HOM nmaaCHuM TCjia II0

BEPTHUKAIU
CKopocTh paBHOMEPHOTO [BKKEHHUS Tela MO OKpy»KHocTU. HampaBnenue
CKOpPOCTH.

@dopmyna A7 BBIUUCICHHUS] CKOPOCTH Yepe3 pPajuyCc OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue IEeHTPOCTPEMUTENBHOTO

yckopenusi. @opmyiia 11l BBIYUCICHHUS YCKOPEHUS:

2
_uw
R

d)opMlea, CBA3bIBAOIIAA IEPUOA U YACTOTY O6paH_[CHI/I$IZ

Macca. [InoTHOCTB BelIecTBa. CDOpMy.TIa JJI BBIYUCIICHUSA TTIIIOTHOCTH

_m
V

1.8

Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUll

1.9

1.10

SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpPa YCKOPCHU: TCJIa U BEKTOpA CUJIBI, ,Z[CﬁCTByIOI.I.[Cﬁ

Ha TCJI0

1.11

1.12

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IMOKOA U TPCHUEC CKOJIbIXKCHUS. cDOpMYJ'IEl JJI BBIYUCIICHUSA MOYJISA CUJIBL

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
FocG. my -i}}:
R:
Cuna 1spKecTH. Y CKOpeHHe CBOOOIHOTO MaJAeHHUS.
114 dopMyna AJis BBIUKACICHUS CHIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTs 1 neperpy3ku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIUYUHA.
1.15 =m0
Nmnynse cucremsl Ten. M3mMenenne umiyinbca. MMiynbse cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:
1.16 D=myU; +iny U, =const
PeaxkTnBHOE ABMKEHIE
Mexanundeckas pabora. @opmMyria sl BHIYUCICHHS paOOThI CHJIBI:
A=Fsoos0
MexaHudeckasi MOIIIHOCTb:
1.17
v=24
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




TeopeMa 0 kuHeTHUecKOU dHeprun. PopmMyria 1 BIYUCICHUS
MIOTEHLIMAJIbHOW YHEPTUH TeNa, MOIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpTHUs:

E=E;+E ?

119 3aKoH COXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna A 3aKoHa
COXPAaHCHUS MEXaHHUYECKOH SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpareHne MexaHN4EeCKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MomenT cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINA 010ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂmma
A‘HI‘I:E‘E[EE:E&H
JlaBiienure TBEPAOTO TENA.
dopmyna 175 BBIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
F= G

121 JaBnenue raza. ATMocepHOe JaBieHHUE.

‘ I'unpocraTudeckoe AaBlieHNE BHYTPH KUIKOCTH.
dopmyna i1 BEIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=pg+DPu,

1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dDopmyna Isi ONPEAETCHUS BBITATKUBAIONIEH CHIIBI,

123 JeMCTBYIOMIEH Ha TeJO, TOTPYKEHHOE B )KUIKOCTh WITH Ta3:

F_&Pﬁ. =pgVv




Ycaopue miaBanus teia. Ilnapanue CYZAO0B U BO3QYXOILJIABAHUC

1.24

Mexannueckue KkojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3BIBAIONIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpyKMHHBIA MasTHUKH. [IpeBpaimienue sHepruu mnpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxneHnbie konebanus. Pezonanc

MexaHudecKkre BOJIHBI. HpOI[OJ'IBHBIC M IOICPEYHBIC BOJIHEI. ,HJ'II/IHa BOJIHBI 1

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

b=v-T

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)I(CHI/Ie 3By1(0BOI>i BOJIHBI Ha I'paHUIIC

nByx cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; apXHUMEAOBOM CHIIbI; HKECTKOCTH
IPYXUHBI, KOA(GUIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTU JBUKEHMS OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs1 Opycka INMpH IBM)KEHUU 1O HAKJIOHHOM IIOCKOCTH; YacTOTHI U
nepuoja KojebaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl U Iepuoja
KoJie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUIIBI YIPYTOCTH IPHU MOABEME IPy3a C MOMOILBIO OBHKHOTO
O10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YaCcTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTETIEHU
nedopmaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTJia HaKJIOHA HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U *KECTKOCTU MPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU TEpHoJia KOJeOaHWH HUTAHOTO MasiTHHKA OT

MacCChI I'py3a. HpOBCpKa yCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6J1EHUA 8 npupo@e: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMM B )KUBOM W HEKWUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PblUary B TEJIE YEIOBEKa, BIUSHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, JHUHAMOMETpP, MOJIIUIHUKYN, PaKEThl, pblYyar, MOABMKHBIA U

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCThIC MECXAaHU3MEBI B 6I>ITy,

13l cooOmrarnmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUH BEleCcTBa.
Kpucranmuueckue u amopdHbIe TETIa

25 JIBmxkenne uyacTtul] BemiectBa. CBs3b CKOPOCTH ABM)KEHHUS YacCTHI[ C

' Temneparypoii. BpoyHoBckoe nBuxenue, mudQysus

23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS

24 TenoBoe paciimpeHue u cxarue

2.5 TeroBoe paBHOBeECHE

26 Buytpennss sHeprus. Pabora u rtemsonepenaya kak crocoObl M3MEHEHUs

' BHYTpPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3ITyUYEHUE
HarpeBanne u oxnaxaenue ten. KonuuecTtBo TemynoTsl. Y enbHas
TEILIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHMs PHEPIUMM B TEIUIOBBIX MPOLECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEW SHEPrUU B IPOLECCE
510 UCIapeHus M KoHAeHcauuu. KumeHune KuakocTu. VYaenbHas TemoTa

napooOpazoBanus: L = O/m




2.11

BnaxnocTs BO3ayXa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHE BHYTPEHHEH OJHEPIUM IIpU

IUIABJICHUU U KpUCTaJIJIM3alluu. y,I[eJ'IBHaSI TCIIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHsAs dHeprus cropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

ToruIuBa: g = Q/m

2.14

[Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ reroBoro asuraresns

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbpHON TEMI0EMKOCTH METAUTMUECKOTI0 HUWIMH]PA; KOJIMYECTBA
TEIUIOTHI, IMOJyYEHHOIO BOJOH KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIyII€H HarpeThli LWIMHJIpP; KOJWUYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOLYy KOMHAaTHOU
TEMIIEPATypbl; OTHOCUTEIbHOW BJIAXKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IUIaBJIeHUs JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IMYHbIX YCJIOBUSX; SIBJIEHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOU U

ropﬂqeﬁ BOJBI; IIpoHecCa UCIIapCHUA

Qusuueckue a61eHUs 6 npupode. TOBEPXHOCTHOE HATSKEHUE M KallWIIJISIpHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIBI B Npupoe, nznydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISAPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUs JIOMOB, TUI'POMETpBI, ICUXPOMETp, MapoBasi TypOHHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBLIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

32
33

34

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC IT0JIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJSI Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




ITocTosHHBIN 271eKTpUUECKU TOK. J{eficTBuUS anekTpuyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DIJIEKTPUUYECKOE CONMPOTUBIICHUE. Y ACTBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
> 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =I,; U=U+U,;: R=R, +R,
1 2 1 1 2
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelnanHble COeTMHEHHS TTPOBOTHUKOB
310 Pabota u momHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
319 OneiT Dpcrega. MarHuTHOE MOJN€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON MHIYKITUH
113 MarauTHOE T1I0JI€ TOCTOSHHOTO MAarHuTa. B3anmMoaelCcTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne  3JIEKTPUUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HHKAOMIETO B TPOBOAHHKE

(pe3ucTophl, JIAMITIOYKa), OT HAIIPSHKEHUS Ha KOHI[AX TTPOBOIHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, IUIOIIAIU €T0 MTONEPEYHOI0 CEYEHUS U
YAEIbHOTO CONPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOTO HANPSKEHUS MPU MOCIEA0BATEIbHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBUIA I CHJIbI 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TOJIST JIJ1s 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3NEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTart,
CUETYMK  DJIEKTPUUYECKONM OSHEPruu, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTeNbHbIe ANEKTPONPUOOpPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTeNd, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNb TMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnekTpoMarHuTHbIe BOJHEL. [1Ikana 35mekTpoMarHuTHRIX BOJTH

3.20 JlyueBast mogens cBeta. IIpsimonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nyueit B nuH3e. @OKyCHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

. nun3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. Onrudeckue mprudopsI
Ipaxmuueckue pabomol

N3mepenue onTuueckoi cuitbl cCOOMparolien JIMH3bI; POKYCHOTO pacCTOSHUS
coOuparolieit TUH3HI (TI0 CBONCTBY paBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHus,
KOIJla IpeIMeT pachojiokeH B JBOMHOM (oOKyce), MoKaszaTels MperoMIICHUs

3.26 | crexna.

UccnenoBanme cBoiicTBa H300pa)K€HHUs, MOJYYEHHOTO C TOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEJIOMJIEHHsI CBETOBOIO JIyda OT YyIJIa MaJeHUs Ha I'paHULe
«BO3/yX — CTEKJIO»

397 Qusuueckue sgnenus 6 npupode: 3atMmenus Connna u JlyHbl, 1BeTa Tel,
. ONTUYECKHUE SIBJIEHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa. OYKH, IepHUCKoM, ¢oToannapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBBIE ABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydenus. Peakuuu anbda-u Oeta-

4.1
pacmazaa

42 OmnbiTel Pesepdopna mo paccesHuro anbda-dactun. [lmanerapHas Mopenb

' aTroma

4.3 CocraB aromHoro sjpa. M3oronsl

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 SlnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM pPalMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE Jy4YH, PaJdOaKTUBHOE HW3IyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaTbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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