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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpenoaBaHus ydeOHoro npeamera « Du3ukay.

Copmepxanue mporpaMmbl 10 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3y4YCHUs
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe Y4YUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYUCHHs, a TAKKE
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TNMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT MPpUMEPHYIO TOCIE0BATENbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUEeH ©  (GU3UICCKOU
reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTUHYy MHpa,
IpeoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUsS HAay4dHOTO METOJa
MO3HAaHMSI, TO €CTh CII0Cc00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (PU3MUEeCKOTo oO0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHUM ECTECTBEHHOHAYYHOM I'PaMOTHOCTU U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
JAJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit  @enepanuu, peaau3yOLINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOy4aromuXcs K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HaHUS U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHHWM O  BO3MOXKHBIX  cdepax  Oyaymien
po(hecCUOHANIBHON JEATENIbHOCTH, CBA3AaHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznUecKux MOJICIIeH, TBOPUYECKHUX "
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC KCCIIEJAOBAaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboOThl ¢ MH(pOpMaImenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepamu TpoPeCCHOHAIBHOM AeATEILHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



OO0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 228 JacoB: B 7 kjacce — 66 yacoB (2 yaca B Henen), B 8 kiacce — 66
yacoB (2 Jaca B Hezelno), B 9 kitacce — 96 gaca (3 yaca B HEJIeINIO).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe nepeyeHpb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT M OMBITOB C YYETOM WHAMBUIYAJbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npuponabl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMUUUHBL. M3MepeHue @uanyueckux BelWYuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH H3y4aloT MPUPOY.
EcTecTBeHHOHAYUHBIN METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeel

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUUYECKUE, MAarHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHe IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue pacCTOsTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TEMIIEPaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJIbIlle BhICOTA
MyCKa.
IlepBoHava/ibHbIE CBEJACHUS 0 CTPOCHUM BellleCcTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmxkeHue, auddys3us. B3aumonelcTBue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenune nuddysun.



3. HabGmomenue  siBmeHWid,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOIB30BaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOCHHIO TEIUVIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH WHEpUUU. B3anMopneiicTBue Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHULIC
00BEMa BEIECTBA.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cujla TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune cCKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITBI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT TIPUII0KEHHOM CHUIIBI.

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

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBIICHUST ¥ YBEIUYCHUS aBiieHus. JlaBineHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['mapaBnmyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y04uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEpHOTo J1aBJICHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BeITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAIKUBAIOIICH  CHUJIbI, JCHWCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbiuara. [IpumeHeHue TmpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KoadduumeHnt momesHoro neWctBus (mganee —
KII/I) npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIUAIbHAs 3HEPIHUS.
IIpeBpalieHre OTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurareneit KIIJ[ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHUSI.
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Habmronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBieHus ra3a IpU WU3MEHEHHH OO0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita nu3MepeHus TEMIIEPATYPBI.

Bunae! Tennonepenayu.

OxJax/ieHue Tpy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX Ten. 3akoH Kynmona (3aBUCMMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

OnekTtpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KUIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AJIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiIOB U B3AMMOJIEHUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTPUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHHS MOJIFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHIYKLUU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOTO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHuTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanrie NeMCTBUS SJIEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUE pabOThI AJIEKTPOIBUTATENIS.

20. U3mepenue KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHHI, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUH IIPU ABUIKEHUU TEJIA MO IEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TP MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJBUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Koy1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxaomue — koiebanus.  BpHyxzaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. HppasByk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHOJ1a KOJEOAHHUH NMPY>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWH rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ JIy4er B pacCEerBarOIIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
NaJICHUs.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlonydeHnue n3o0pakeHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparoieit
JIMH3BL.

6. ONBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIHEKTP.

7. OnbITBI O BOCHIPHUSTHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnsiTel Pe3epdopaa u mianerapHas mojenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa noixypacnajga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIYYEHUW HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BOAopoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINIA MOYJb MIPEAHA3HAYEH ISl CHCTEeMaTU3alun
U 000OuIeHHsI  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUM AAHHOTO MOJYJIS PEaJU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fiesia peaan3yeTcs
3a CU€T TOro, 4YTO OOyYalONIWEecs BBINOJHAIOT 3aJaHUs, B KOTOPBIX WM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHHS B OKPYKAIOIIEH MPUPOJIE U TOBCETHEBHOM JKHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKH TUIIOTE3 M MOJYICHHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTHUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBEpIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOUIHOTO WHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH J1I0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BAaTEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOr0 TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TNPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer ux

pelIeHus;

e 8) amanTanmuMm K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBHIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DU3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00JacTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TpoTrpaMMbl MO (PHU3UKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue JelicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOJIIOICHUSIX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIHPOBaTh 000OIEHUS M BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMSI,;

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJIO0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MpPEICTABICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyadbHOW pabOTBI TpPHU PEHICHUH KOHKPETHOH (U3NYECKOM
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO pe3yiibTaTa o
CBOEMY HAMPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (pU3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyImIon);

CaMOCTOATENBHO COCTABJIAThH aJITOPUTM PelIeHHs (PU3UUECKON 3a1auu UK
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gbu3MYecKoro UMCCIEAOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa UM JTUCKYCCUU
Ha HaAyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPUS, PABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBiIeHus (Auddy3us, TEMI0BOE JABUKECHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBJCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, arMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMHM B >KHUBONM M HEXKUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEJIMYMH, WX
000O3HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOLIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJIBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DHU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUSI PA3JIUYHBIX HCTOYHUKOB BBIJCISATH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHET, BiageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
yyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOIB30BAThH



U3YYEHHBbI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniTh
OO513aHHOCTH B TPYIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIBbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alusa (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JECHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MUH]TYKIIHS)
M0 OINUCAHUI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJIOCOB, pOJIb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUja TOKA, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH  OMNHCAHUM TPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
(Gu3MYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBL: HAa OCHOBE aHaIM3a
YCJIOBHUS 3aJadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEoOXoaAuMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOJNIONCHUIO (PU3NYECKUX SBJICHUM WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHUJIbI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHHUs (PU3NYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MPaBUJia TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK JJIEKTPUUYECKON HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
(duznyecKknue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi1 oOecriedeHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUIl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTE€pHAIbI,
pecypchl cetr MIHTEpHeT, BilageTh NMpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEp)KaHUsl, B TOM 4YHUCJIE NYOIMYHO MPEACTABIATh PE3YJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3HUECKUX
IPOLIECCOB paclpenesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOpPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peiaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHHMYECKUE KOIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYyK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHHE, CBOOOJIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTPaHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAKTUBHOE
JMBIDKEHHWE JKWBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaINOaKTUBHBIN ()OH, KOCMHUYECKHE JIydH, PAAHMOAKTUBHOE H3TydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TeI M (PU3MUCCKHUE SBICHUS, UCIIOIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas »JSHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYHHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nyECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
Gu3MYECKUX METONOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IPOBEPSIEMOE TPEIINOJOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOJAa KoJeOaHUU NpPYKHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTra B coOMparomien
JUH3e, HAOJMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaemnsis
CpelHee 3HAaYeHUE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUM (3aBUCUMOCTb IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia



NaJieHus): T[UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENILHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTUYeCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujia coOuparolell JIMH3bl, pagUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPH padoTe C 1ad0paTOPHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1711 obecriedeHusi 0€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpPAMH U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3alIpOC, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEJIBHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3YIbTAaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie | IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
VIS T Hayla © HpHpoae https://m.eds00.ru/7£416194
bubmuorexa [JOK
1.2 o 2 1
HISHHACCIHE BETHAIHAE https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTCCTBCHHOHAYYHBIM MCTO IMTO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoeHHe BellecTsa https://m.edso00.ru/7f416194
99 JIBr>kKeHre U B3aMMOJICHCTBHE YaCTHI] 9 1 bu6nmoreka [JOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHHIE COCTORHMA BemecTa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paspnen 3. /IBukeHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
1 M
3 CXAHHHCCROC ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 Wuepus, macca, TNIOTHOCTh 4 1 bub6mmoreka [IOK




https://m.edso0.ru/7f416194

bu6mmoreka [IOK

33 Crura. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Jasnenue. [lepenava napieHus: TBEPAbIMU 3 bubmuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Hlanetie xHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe nasierne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bu6nmoreka [JOK
>1 Pabora u MonmOCTE 3 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
52 Hpoctsie MexarHsMEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexanirieckas oHeprits 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoaunuecTBO yacon DJIEKTPOHHBIE
HaumeHoBaHHe pa3aejioB H TEM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubmuorexa [JOK
11 Crpoenne u cBOfiCTBa BemecTra ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennosbie npoueccet 21 L > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
21 DJNEKTPUYECKHUE 3aps/Ibl. 3apsHKCHHBIC Tea 7 1 bubarorexa [JOK
' U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIN TEKTPUUYECKUIN TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
23 MarHuTHELE SBICHHS 6 L 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaume pa3aesoB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 Mexanndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bu6mmoreka [IOK
' ONMCAHUA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAUMOJICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKoHEI coxpaneHus https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 M 7
CXAHUICCKHE KOTEOaHHS 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 8 1 3
CXAHUMECKHUE BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DIEeKTPOMarHuTHOE MoJe U 6 9 bubnmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nes 4. CBeToBbIe SABJICHHUS

4.1 3aKOHBI paclpoOCTPAHEHUS CBETa 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 morjaouieHe cBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 CTpoeHie aTOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIb
IToBTOpenue u 0600IIEHNE CO/IEPIKAHUS bubnuorexa [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — HayKa O PUPOJIE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

duznyeckue BeINYUHBI U UX
U3MepeHne

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILHN
KUAKOCTHOTO TEPMOMETpA U JaTYUKa
TEeMIEPATyphI"

Kak ¢usuka u npyrue ectecTBeHHbIE
HAyK{ U3Yy4aroT IIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onrcanue GU3NYeCcKux
SIBJIEHUH C IIOMOIILIO MOJEIEN

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAIbHOCTD MOJIETA IIApHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJbIIe BHICOTA ITyCcKa"




Crpoenue BemectBa. OMBITHI,

7 OKAa3BIBAIOIINE TUCKPETHOE bubmmorexa [IOK
a [IHE JTUCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBY>KeHUE YacTHUII BEIISCTBA buGnnorexa LIOK
m https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbITHI 1O
9 HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBsI3b MeX Ty CBOWCTBaMU
BEIIICCTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJBI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
NBIDKEHUE
bu6nmoreka [JOK
13 CkopocTtb. EnUHAIBI CKOPOCTH
p a . p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH OBUKEHUS bubmmorexa [TOK
T P https://m.edsoo.ru/ff0a0ae4
Hueprns. 3aKoH HHEPIHU.
15 BSaI/I:MO elicTBue TerKaK npuYnHa Eubmorexa I[OK
g p https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHKEHUS Tell
16 [ImorHOCTE BelmecTBa. PacueT Maccel bubmuorexa [JOK
1 00beMa Tela I10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue




IJIOTHOCTU TBEPAOTO TEJIA»

Pemmenue 3aga4q mo reme "IlmorHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMojiecTBus Tei. Cumia
ynpyroctu. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmariun) NpyKUHBI OT
MPUIIOKEHHOHN CHITBI»
21 SBaenune TaroreHus. Cuia TSKECTH
CBsi3b MEX1y CHIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK
https://m.edsoo.ru/ff0al1778
3ajad4 mo teme "Cuma tsbxect"
93 Cuna TsbKecTH Ha IpYTUX IUIaHETax. bubnuoreka [IOK
du3nuecKue XapakKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Msweperne cir. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0a1778
CriokeHHue IBYX CHII, HallpaBJIEHHBIX
26 0 OJTHOM Hiﬂ?\i)l‘/i. ’ bubmmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOElICTBYIOIIIASA CHIT
97 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
28 TpeHue CKONbKEHNS U TPEHUE MTOKOS. bubnnoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnast pabora «3yuenue bubnmuorexa [JOK




3aBUCUMOCTH CUJIBI TPEHUS
CKOJIbXKEHUS OT CWJIBbI JABJIICHUS U
XapakTepa COIPHUKACAIOIINXCA
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIOIICH CUIIBI
Pemienne 3amaq mo Temam: «Bec

31 Tenay, «I'paduyeckoe nzodOpaxeHue bubnuorexa [JOK
cuny, «Cunsly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KoHTposbHas paboTa mo Temam:
«MexaHHuecKoe ABKEHHEY, «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«I'padpuueckoe n300paxxeHue cui,
«Cuibn»

33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBHCUMOCTD

34 JaBJIEHU ra3a oT 00bEMa, bubmmorexa LHOK

https://m.edsoo.ru/ff0a2376
TEMIIepaTyphl
Ilepenaua maBneHus TBEPABIMU
35 TCJIF;.NII[I/I )Kli[ﬂKOCTHMH Hu I;§3aMI/I. bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBneHue B )XUJAKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3amgau no reme «J/laBnenue B bubnmoreka [JOK
JKUJIKOCTH U Taze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 CooOmaronuecs COCyIbl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 I €CKHH Tpe
HAPABJIHCCIHHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
SKMAKOCTHBIN Hacoc
Atmocdepa 3emnn. [puunnel
CYIIECTBOBAHUS BO3YIIIHOMN
41 O?CI)IJIOLIKH 3emiun 3aByI;I;I/IMOCTI> bubmmorexa LOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JIaBJICHUSI OT BBICOTHI
HaJ YpOBHEM MOps
bubmuorexa [JOK
42 B LA
e¢ BO3yXa. ATMOCHEPHOE AaBICHuE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. bubnnoreka [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmmorexa [OK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocgepHoe bubnnoreka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme
"ATtMmocdepHoe gaBneHue"
JleficTBHE KUJIKOCTH U Ta3a Ha
47 TIOTPY>KEHHOE B HUX TEJIO0 bubmmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [JOK

JIEUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE
B JKHJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




49

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BbEMA MOTpyKEHHOU
B )KUJIKOCTb YaCTH TEJIa»

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

50

II;maBanue ten

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

51

JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOJAKU U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxomniaBaHuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

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

53

Mexannueckas paboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomaocTs. EAUHUITEI MOIITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH
noabEMeE IO JecTHUIE"

56

IIpocteie Mexanu3msl. Poiyar.
PaBHOBecue cui Ha peryare

57

KonTponbhas pabota no teme
«/laBiieHue TBEPIBIX TN, KHUIKOCTEH
1 Ta3oBy» / Beepoccuiickas
mpoBepovHas paboTa

58

PesepBHeIit ypok. Pabora ¢ TekcTramu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe




1o TeMe «JlaBiaeHue TBEPABIX TEI,
KUAKOCTEH U Ta3oBy / Beepoccuiickas
poBepoyHas pabora

59

Peryaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas paboTa
«MccnemoBanue yCiaoBUi paBHOBECHSI
pbIyara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o teme «Y CIIOBUA
pPaBHOBECHSI pblyara

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

61

Koadduruent nose3noro neicTpust
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/[ HakinoHHOM
TTOCKOCTH

0.5

62

Pemenne 3amau o reme "Pabora,
MortHocTh, KIT/"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SJHEeprusl.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 1O TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
WU3MEHEHHUs] KHHETUYECKOU 1
NOTEHLMATIBHON PHEPTUH ITPU
CKaTbIBaHUHM TeJa 110 HAKJIOHHOM
MJI0CKOCTH"

66

KonTtponbHas pabora o Teme
«PaboTta 1 MOIIIHOCTb. DHEPTHUS




67 PesepBHblit ypok. Paborta ¢ Tekctamu 1 bubnuoreka [IOK
o treMe ""Mexannueckoe aBuxeHue" https://m.edsoo.ru/ff0adee6
PesepBHsIil ypok. Pabora ¢ TekcTamu
68 no teme "Pabora. MouHoCTb. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KalWJUBSIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo0.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaThue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenauu 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTrueckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "HccnenoBanue siBJICHUS bubmunorexa [JOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer koaudecTBa TEILIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUHU

16 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AeNbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
yEeIbHOM TEIUIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas temiora bu6mmoreka [IOK




napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIAXKHOCTH BO31yXa"

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

23

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

24

[TpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBurares.
TermioBele ABUTATENN U 3aIUTA
OKpY>Karolle cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPAIICHUSA
OHCPTHH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUHN
BemecTsa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBEIe saBieHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSAT0B

30

VYpok-uccnenoBanue "IaeKTpU3ALML
TeJl UHAYKIMEH U IIPU
COMPUKOCHOBEHUH"




B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
39 HanpspkeHHOCTD 371€KTPUYECKOT0 bubmumorexa [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpuueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHHE bubnnoreka [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0
36 cyulecTBoBaHus. McTouHnkmu bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubmmoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHnas pabota
bubmuoreka [JOK
41 "U3mepeHue u peryaupoBaHue CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHUE.
Bonbsr™merp. JIaboparopras pabota

bubmuorexa [JOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopartopHnast pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYILEro 4Yepe3 pe3nucTop, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIA CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
[IOCIEA0BATEILHOM COCIMHEHNUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA IIPU 1 bubnuoreka [IOK

napajuieIbHOM COeAMHEHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3a1a4 Ha npuMEHEHUE

bu6mmoreka [IOK

50 3axkoHa OMa Ut pasiIngHoro
AA P https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta u MOIITHOCTH AIEKTPUIECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II\)/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Eubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubmaorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTostHHEIE MATHUTEI, UX
B3aUMOJECUCTBUE
55 Ypok-uccnenosanue "M3yuenue bubnnoreka [JOK
HOJIEW ITOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojsie. MaruuTHoe 1moJie
56 3eMIIM U ero 3HaYeHue JUIsd )KA3HU Ha Bubmorexa ITOK
A https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsbl.
57 JapsHKEHHBIE Tela U UX bubmmorexa LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBys. [10CTOSHHBII
AIEKTPUYECKUNA TOK"
KonTponbHas pabota mo Teme
"DIeKTpHUECKUE 3aPAIbL.
P P Bummorexa [IOK
58 3apsiKEHHBIE Tella U UX

B3aumoencTBus. [locTostHHBIN
aneKTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




npoBepouHas paboTa

59

PesepBHeIit ypok. Pabora ¢ Tekctamu
o teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

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

60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro TOKa MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHne PIEKTPOMArHiuTOB B
TexHuke. JJaboparopHas pabora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

0.5

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

62

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopartopHnast pabota
"KoHcTpynpoBaHue 1 u3ydeHue
paloThI eKkTpoaBUrarTesns"”

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

63

OmneiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

64

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEeKTpUUYECKue u




MArHUTHBIE SIBJICHUS"

KonrponsHas pabora o Teme

66 "DJIEKTPUUECKIUE U MarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 PesepHsblil ypok. Pabora ¢ Tekctamu 1 bubmumoreka [IOK
o teMe "Temiosele aBneHus" https://m.edsoo.ru/ffO0acc5e

68 PesepsHblii ypok. Pabora ¢ Tekctamu 1
o teme "MarautHeie SBieHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

I[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
(1)
Jl:;_n Tema ypoka Beero Kontpoasnbie | IIpakTHyeckue fI[:;‘?EHI/Iﬂ LI;II?;I;(;i:I:eHBHHe
padoThI padoThI pecypenI

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
JIBHOKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Tena Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lNanunes
PaBHOMEpHOE IBUYKEHUE 11O bubmuotexa [JOK

9 1
okpyxxHoCTH. [lepnos u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE
11 IlepBeb1it 3ak0oH HproTona. Bektop bubmuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [IOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6mmoteka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpuMeHeHue bubmmoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
Bbu6motreka [JOK
15 Cuna ynpyroctit. 3akon yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [HOK
18 Cuna Tpeiis https://m.edso:)_.I ru/ff0af738
19 Pemenue 3agad nmo reme «Cuna but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
Kod(duUlleHTa TPEHUS CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuta TSKeCTH ¥ 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypoxk-konpepenuus "JIBrkeHue e

23 BOKPYT IPaBUTALMOHHOTO IIEHTPa
(Conneunas cucrema). ['anmaktuku"
Pemtenue 3amau mo treme "Cuiia
24 TSHKECTU U 3aKOH BCEMHUPHOI'O buGnuorexa [IOK
. P https://m.edso0.ru/ff0af5fs
TATOTEHUS
o5 [lepBas kocMHuyecKas CKOPOCTb. Bbu6motreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHAIbHOW TOYKH.
AOCOIIOTHO TBEPIOE TETO.
26 PaBHoBecue TBép Oro TeJa ¢ bubmorexa HOK
. N pA https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecue MarepuaibHON TOUYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmeHnT cuinsl. LeHnTp TspKecTn
28 Pemenue 3agaa mo reme "MomeHT but6mmorekxa [IOK
cunbl. LenTp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOM paboTe
29 10 TEME "MexaHH:elz:Koe BI/II:KeHI/Ie bubmmorexa TIOK
. | 8 ' https://m.edsoo.ru/ff0b0408
BzanmoneiictBue Ten
KonTtponsHasg pabora 1o Teme
30 "MCXIZIHI/I‘ICCK(I))G BIDKEHHE bubmmorexa TIOK
N 8 ) ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuotexa [JOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYTO€ B3aUMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bu6nmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/Ff0b0ag4
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnuoreka [{OK
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs13b DHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHUS YHEPTrUM» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonebaHusl. bu6muoreka [JOK
BreinyxxaeHnsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBIA

MasiTHHUKH




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
MIPY>XUHBL X MACCHL ITPy3a»

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
HPY)KUHHOTO MasTHUKA»

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

47

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEpUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

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

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHu4deckux BoJH. [IpomoabHbIe U
MOTIEPEUHBIE BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "HabmrogeHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTEI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOU paboTe

bubnunoreka LIOK




110 TeMe "3aKOHbI COXPAHEHHUS.
Mexannueckue KojieOaHus U BOJIHBL"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

95 "3akoHbl cOXxpaHeHus. Mexanndeckue
KoJieOaHMS U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31eKTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
N bubnuorexa [{OK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edso0.ru/ff0b2c6ec
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3aa4 Ha onpeseneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:():TB cBeTa Bonlliosme CBOWCTBa bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBETa. 3epKaja.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK




IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHO€ BHYTpEeHHEE OTpaXKeHUE
cBerta. Mcroiap30BaHue MOJIHOTO

bu6nmoreka [IOK

65 BHYTPEHHETO OTPAKECHHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
Jlaboparopuas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJia IPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3ayx-cTekyno""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
68 Jlua3zel. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [IOK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffob4dda
JIaGoparopnas padora "Onpenenenne
70 q)OKyEHor(P; pachos{HI/m " OII)ITH‘ICCKoﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpAroIIe JTNH3HI"
71 Ypok-koupepenius "OnTuyeckue bubmmoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "leexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro ceera B CIIEKTp.
74 OmnsiTel HetoToHa. Croxenue bubmmorexa LIOK

CHEeKTpaJIbHBIX 1[BeTOB. [lucnepcus

https://m.edsoo.ru/ffOc0f4c




CBCTa

Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CEKTP U

bubnunorexa LIOK

7
> BOCTPHATIIO LBET4 [IPSAMETOR HpH MX https://m.edsoo.ru/ffOcOe2a
HaOJIIOCHNH Yepe3 BETOBbIC
¢bunbTph"
Ypok-npaktukyM "BosnHOBbIE
76 CBOMCTBA CBETa: IUCIICPCHUS,
uHTepdepeHus u qudpaxuus"
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u morjonieHue cBera
79 atomoM. KBaHThbl. JInneluaTeie bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmtonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI brbmmorexa [TOK
a a https://m.edsoo.ru/ff0c1672
CrpoeHne aToMHOTO0 siipa. HykinoHnHas bubmuoreka [JOK
82
MOJEIIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau o teme: but6mmorekxa [IOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
86 Ypok-koHpepenus "PagnoakTuBHbIC bu6muoreka [JOK

W3JIyYEHHS B IPUPOJAE, MEAULIMHE,

https://m.edsoo.ru/ff0c2126




TeXHHUKE"

87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUs 3apsA0BOI0 U MacCOBOIO
qucel

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau o reme "Snepueie
peaxkuun"

90

Peakuuu cunTe3a u nenenusd saep.
Uctounuku sHepruu ColiHIa U 3BE3]T

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepretuka. /leiictus
PallMOAaKTUBHBIX U3JIy4YE€HHH Ha )KUBbIE
OpraHusmsl"

92

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTosble sBaeHus"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBsie siBneHus"

94

[ToBTOpenue, o6o0IIEHNE.
JlaGopaTopHblie pabOThI 110 KypCy
"B3aumonericteue ten"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 10
teme "TemnoBble mpoiecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572




[ToBTrOopenue, o6o0menue. Pemenne

bub6nmmoreka [IOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTropenue, o6o0menue. Pemenne
bubnunoreka LIOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpEeHME, 0000IIEHNE.
98 JIaGopatopHble pabOTEI IO KypC 1 1 bubmorexa IOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 texctaMH 1o TeMe "Komebanus u 1 bubnmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTaMH 110 TeMe "CBeTOBBIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTtamMH 1o TeMe "KBaHToBas u 1
anepHas Gpusmnka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIE (PU3NUECKUE SIBICHUS B MPHUPOJE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUI

1.4

ONKCHIBATh HW3YYEHHBIC CBOWCTBA TNl W (DU3MYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3UUECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHHUA U IPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTr€éMaTU4dYCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuCI€ W B KOHTEKCTE CHUTYallM IMPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 IJIOTMYeCKHWX ImaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 MEWCTBUA, WCHOJIb3YS 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yMd 3alUChIBaTh KpPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPAaBOYHBIC JIaHHbIE, HEOOXOIUMBIE JUISl pEeIlIeHHs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
bu3NYeCKUX METOJOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJNYYEHHBIH pe3yjibTaT, HAXOAUTh OLIMOKU B

XOJ¢ OIlbITa, ACJIAaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

MPOBOAMUTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3MYeCKuX  CBOWCTB  Tel:  (popMynupoBaTh  MpPOBEpsEMbIC
NPENIoNIOKEeHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOIBI

1.10

BBINOJIHATh TPSAMBIE U3MEPEHHs] C HCIOJIb30BAHUEM AaHAJIOIOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C HCIOJNB30BAHUEM IPSIMBIX H3MEPEHUM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOIO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX Ta0IUIl U TpauKOB, JA€NIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA q)mnqecxux BCJIIMYUH, CJICAYs
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBINIOJIHCHUHA I/I3MepeHI/II71 CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL ImpaBujia TCXHUKU 0e30IMacHOCTH pu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JEHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPUHLHIBI JIEWCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX  (U3HYECKUX  SBJIEHUH W

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTh HH(MOpPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCTOIb30BaHUsS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U

COOJTIOICHYSI HOPM JKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpefie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TMYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBISIETCS NPOTUBOPEYMBOM WK

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAay4YHOINIONYJSIPHYIO  JIUTEpaTypy  (PU3MYECKOro  coAepiKaHMs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, BlaneTh
npuéMamMH KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpazoBaHus HHPOpMAIIH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

C03/1aBaTh COOCTBEHHBIC KPaTKHUE MMCbMEHHBIC U YCTHBIE COOOIICHUS
Ha ocHOBe 2 — 3 HCTOYHHUKOB uHPoOpMAIuu (PUINIECKOTO
COJICpP)KaHUs, B TOM YHCIE IMyOJUYHO JIelaTh KpaTKUE COOOMICHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCICIOBAHHUM, MpPU 3TOM
rpPaMOTHO UCIOJb30BaTh HM3YyUEHHBIM MOHATHIHBINA amnmapar Kypca

(GU3HKH, CONPOBOXKIATH BHICTYIIJIEHUE MPE3eHTaluel

1.19

IPU BBIOJHEHUU YUYE€OHBIX MPOEKTOB M UCCIIEIOBaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTaBJICHHBIMU 3a/ladyaMH,
CICIWUTHh 3a BBIIIOJIHCHUEM IUIAHA JEWCTBHUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ, B JESATENBbHOCTb TIpPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HCIIOJIBb30BaTh IOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapPaKTCPHBIX CBOICTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (bmnqem(oe SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (U3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (pU3NYECKue SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZHUECKUX SIBICHUN

14

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (HU3MYECKYI0O BEIUYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTH  TIpaUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (I)I/ISI/I‘IGCKI/IG SIBJICHUA W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEI, B TOM YHCJIE U B
KOHTEKCTE CUTyallUldl IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOrMYecKuX IIaroB ¢ mnomompio 1 — 2 u3yuyeHHBIX CBOMCTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyéTHble 3a1aud B 2 — 3 ACHCTBUSA, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIbI,
HEoOXOoauMBIC JUIsl €€ peIIeHUs, MPOBOJUTHh Pacdy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEIMYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHINTHL IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX MECTOAO0B, UCITOJIB3Ys OIMMUCAHUEC UCCICAOBAHMs, BBIACIIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH MOPpAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(¢U3MYECKUX ~ CBOWCTB  Tel:  (opmMymupoBaTh  MpPOBEpsSEMbIC

MMPECAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyZI0BaHUs, ONUCHIBATh X0/ ONbITA U (HOPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEpEHU ¢ yuETOM 3a/1aHHOH a0COIFOTHOHN MOTPEITHOCTH

1.11

NPOBOAMTh  MCCIEAOBAHHE  3aBUCUMOCTH  OIHOW  (PU3UUECKOU
BEJIMYMHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEZIOBAaHKUE, COOMpaTh YCTAaHOBKY U BBIOJIHATH
U3MEpEHUs, CleAys MPeaJoKEHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BHJE TaOMUI[ U rpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHHUs  (U3UYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. MpENIOKEHHOW HWHCTPYKUMH, W BBIYUCIATH 3HAYEHUE

BCJIMYNHBbI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

XapaKkTepu30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONIb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SIBICHHA W HEOOXOIMMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXEMATUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX LElleil C IOoclIeqoBaTelIbHBIM H napauiC]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdasn YCJIOBHBIC 0003HaYCHUS

9JICMCHTOB JJICKTPUYICCKUX Lemnein

1.16

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUIECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3I0POBbS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpefie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO CONEP>KAHHSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTETIBHBIX HCTOYHUKOB BBIACTATh HH(POPMALMIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHU  BBINIOJIHCHUU y‘-Ie6HBIX SajlaHI/Iﬁ HAay4YHO-




HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuansl, pecypchl ceth MHTepHeT; BnameTp npuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi WHPOPMALUU U3 OAHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

€0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC  KPATKHE YCTHBIC COOOICHHMS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHON WJIM HMCCJICIOBATEIbCKON JESITCIBHOCTH, TPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH TOHATUHHBIA ammapat Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTALIUCH

1.20

9 KIIACC

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHPENEIATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XApPaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘ICCKOC SABJICHUC

13

pacro3HaBaTh NPOSBIECHHUE W3YYEHHbIX (U3UYECKUX SBJIECHUU B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B y4EOHYIO, BBIJCNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZHUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHs U eUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (POPMYJIbL,

CBSI3BIBAIOIIME JAHHYIO (HU3MUECKYI0O BEIMYMHY C JPYTUMH




BEIMYMHAMH, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (I)I/ISI/ILIGCKI/Ie SABJICHUA W ITPOLECCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChlBaTb €ro MaTeMaTH4YCCKOC

BBIpaXECHHE

1.6

OOBACHATH (PU3NYECKUE MPOIECCH M CBOWCTBA TEN, B TOM YHCJE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKMX IIaroB C MOMOIIbIO 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemate pacuéTHele 3afayd (ONMUparoIiuecs Ha CHCTeMy M3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gusnyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIBIATH HEJOCTAIOIIME WIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIMMBIE
JUIS pelIeHUsl, IPOBOJUTh pPacuéThl M OLEHHUBATh PEATUCTHUYHOCTh

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh IpPU TTOMOIIN
(bU3MYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIEO0BAHUS, BbIICIATH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUN WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHIl,
ompesieNisis CpelHee 3HaueHHWE H3MepseMOil BeauduHbl (POKycHOE
paccTostHue coOuparomeld JUH3BI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTEH (PU3NUECKHX BEIUYHH C
UCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUM: IIaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH PE3YyIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I




Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MPENIOKEHHON HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUMHBI M aHAJIU3UPOBATH IOJyYECHHbIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHuaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS HM3YyUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB MPH PEIICHUH YYeOHO-TIPAKTUYECKUX
3ajiay, ONTUYECKHE CXEMBI ISl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npubopaMu U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHUSI 3[I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoIlel cpee

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COAECPKAHUS B CETU
NuTtepuer, caMocCTOSTENbHO (OPMYIHPYST TOUCKOBBIM  3armpoc,
HAaXOOUTh NYyTH  ONPENECIEHUsS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHWM M JOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh MpPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSPHYIO JIUTEPaTypy (U3NYECKOrO COAEpkKaHUS, CIpPaBOYHBIE
MaTepuainbl, pecypchl cetu VIHTepHeT, BiageTh npuéMaMu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

CO31aBaThb COGCTBCHHHG IMHUCbMCHHBIC W YCTHBIC COO6H.[CHI/ISI Ha
OCHOBe HUHGOpPMAllUU M3 HECKOJbKUX HCTOYHHKOB (PUINYECKOTO
coJlepKaHusl, MyOJIMYHO MPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WU
HCCIEN0BATENIbCKOM  AEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4éTom

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneniaTh 00s3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBINOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBHOCTh TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Koxa
pasaena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEIO MHUPA

1.1

®u3uka — Hayka O Mpupojae. SBICHHUS HPUPOJBL.
®dusnueckue  SBJICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuuHbl.  M3Mepenune — pusmueckux
BennunH.  Pusnueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoaHas CHCTEMA €IMHUI]

1.3

ECTCCTBCHHOHay‘IHBII‘/'I MCTOA IIO3HAHUHA: Ha6J'II-OI[eHI/Ie,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABHMIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsACHEHHE

Ha0JIIOIaEMOTO SBJICHUS

1.4

Onucanue pU3NYECKUX SBICHUM ¢ TOMOLIBIO MOJIEeH

1.5

[IpakTuyeckue paboOTHI:

#H##Par###113mMepenne pacCTOSHHUIA.
##HPar##H13mepenre 00bEMa KHUIKOCTH U TBEPAOTO
TeJa.

##HPar###Onpenenenue pa3MepoB MaJIbIX TEl.
H#HH##Par#H##lI3mMepenne  TemriepaTypbl TpU  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIECTBA

2.1

###Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbBITHL,  JIOKa3bIBAIOIIUME  JTUCKPETHOE

CTPOCHUEC BCUICCTBA

2.2

#H##Par### ] pwkenne  dactui,  BemectBa.  CBS3b
CKOPOCTH  JBWKEHHS YacTUIl C  TEMIIepaTypoHu.

BpoynoBckoe nBuxenue, mudpdys3us

2.3

BzauMmogeiicTBHe yacTHIl BEIIECTBA! MPUTSKCHUC U




OTTAaJIKUBaHHC

##H#Par###ArperaTHple COCTOSHUSL BEIIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTpOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padOTHI:
#H##Par#H##0OneHka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIoJIb30BaHueM ¢Gotorpaduii).

2.6 #HAPar###O0neITEl 110 HAOMIOAEHUIO  TEIJIOBOTO

paciMpeHus ra3oB.
HHHPar###0OnbITEl IO OOHAPY)KEHUIO JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBM)KEHUE
###Par##CropocTs. Cpennsis CKOpOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér mytu u BpemeHu
JIBUKEHUSI
SIBnenne uHepuuM. 3akoH MHEpuMU. B3aumoneincrsue
3.3 TeJ KaK MPUYMHA U3MEHEHMs] CKOPOCTH JBUKEHHS TEIN.
Macca kak Mepa HHEPTHOCTH Teja
34 #H#Par### notHocte BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. V3mepenue cuibl ¢
. MIOMOIIBIO JUHAMOMETPA
3.7 ###Par##IBnenne TaroteHus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApPYyrux miaHerax. Bec rena. HeBecomocts
35 Cuna tpenusa. TpeHHe CKOJIBXKEHUS U TPEHHE IOKOSL.
' Tpenue B IpUpose U TEXHUKE
39 ##HPar##H##Cnoxenue cuj, HampaBJICHHBIX IO OJHOU

psIMOM. PaBHOENCTBYIOIIAS CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapwka B OKUAKOCTH, MOJEIU  DIIEKTPHUIECKOTO
aBToMoOmIIT W Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM [Iapuka 1o
HaKJIOHHOM  IuIocKocTH. OmpeneneHue  IJIOTHOCTH
TBEPIOTO TeJa. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (IedopMaiuu) MpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

3.11

du3ndecKkue SBICHUSI B Ipupoac: NpuMEpPbl ABUKCHUA C
Pa3 IMIYHbIMHU CKOPOCTSAMHU B JKMBOH M HEKHBOU npupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaI JUHAMOMCETP, HOAIIUITHUKHU

JABJIEHUE T

BEP/IBIX TEJL, )XMKOCTEN 1 TA30B

4.1

Hasnenue TtBEporo Tena. CrocoObl yMEHBIIEHUS H

YBCIIUMYCHUS NABJICHUA

4.2

JlaBnenue ra3a. 3aBUCUMOCTH JaBIICHHS Ta3a OT 00bEMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBépI[I)IMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

4.4

3aBUCHUMOCTh  JABJICHUS JKUAKOCTA OT TIYOHHBI
IMaapocraTuyeckuii mapagokce. CooOmiaronmuecs Cocybl.

FI/I,Z[paBHI/IquKI/IC MCXaHU3MBbI

4.5

Atmocdepa 3emnu u atmochepHoe gaBieHue. [IpudanHb
CYIIECTBOBaHMS BO3AYIMIHOM 000104k 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT

BBICOTHI HaJl YPOBHEM MOPS

4.6

N3smepenue armocdepnoro pasnenus. llpuGopsr s

U3MEPEHUS aTMOC(PEPHOTO JIaBJICHUS

4.7

JlelictBue XUAKOCTHM MU Ta3a Ha IOIPYKEHHOE B HHX

Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnasanue

4.9

[IpakTuueckue padOTHI:

UccnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TMOTrpyXKEHHOM B JKUIKOCTH YACTH TeJa.
OnpeneneHre BbITAIKUBAIOLIEH CUJIIbI, JEHCTBYIOLIECH Ha
TEI0,  MOrpyxEéHHoe B KuAkocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tejaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH HAa TEJO B JKUIKOCTH, OT 00BEMaA
MOrPYKEHHON B MKHUJKOCTh YAaCTH T€Jla U OT IUIOTHOCTH
JKHIKOCTH. KoucrpyupoBanue apeoMerpa R0
KOHCTPYMpPOBAaHHE  JIOAKM M OmpeiesneHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMoc(hepHOro JaBJICHUS HA KUBOW OpraHU3M, TUTABAHHE

pBIO

411

TexHuueckue yCTpOICTBA: COOOILIAIOUIMECS COCY[BL,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHu4deckast MOIITHOCTD

53 [IpocTeie  MeXxaHU3MBI: pblYar, OJIOK, HAKJIOHHAA

' IJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku.  Kosddunment

55 IIOJIE3HOI'O IEWCTBUS MEXaHU3MOB. [IpocTteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTreHmanbHast SHEPTUM TeJNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

53 [TonHass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs U

COXpPaHCHUMA MEXaHUYIECKOM OHEPIrun




5.9

[IpakTuyeckue pabOTHI:

#H##Par###Onpeneneaue pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBM)KEHMM Tejla [0 TOPU30HTAIbHON
noBepxHoctu. HccnenoBanue ycinoBHH — paBHOBECHs
peruara. HM3mepenne KIIJI HakIOHHOM IIIOCKOCTH.

HSy‘ICHI/IC 3aKOHAa COXpaHCHUA MEXaHUYeCKOM OHEpIrun

5.10

dusndyeckue SBJICHUS B Inpupogec: pblHaru B TEIIC

YCJIO0BCKa

5.11

TexHuueckue yCTpOMCTBAa: pblUar, IMOJABWXHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAsI TUIOCKOCTh, MPOCTHIC

MCEXaHHU3MBbI B 6HTy

8 KVIACC

Kona
pasaena

Kox
3JIeMEeHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOeHUs Belectsa. Macca U pasmepsl
MoJIeKyln.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH

6.2

Mogenmn  TBEpAOro, IKUAKOIO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie

TCIIa

6.3

OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOU

TEeopuun

6.4

CmaunBaHUe U KanmUJIIAPHBIC ABJICHUA

6.5

TennoBoe pacmmpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMIepaTypbl €O CKOpPOCTHIO

TCIIJIOBOI'O IBMKCHUSA YaCTHUIL

6.7

Buytpennss sueprust. Cioco0bl M3BMEHEHHs BHYTPEHHEH

OHEPIUH: TCIUIONECPEaaYa U COBCPUICHUC pa6OTI>I




Buapl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3ITy4yeHue
KonnuectBo  TemnoTsl.  YaenpHas — TEIIOEMKOCTh
6.9
BElIECTBa
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [1naBneHue U OTBEpIEBaHNE KPUCTAITUYECKUX BEILECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3zoBanue u  kKoHaeHcauus. VcnapeHue.
612 Kunenue. VYaenbnas  Ttemniora napooOpa3oBaHUsI.
' 3aBHCHMOCTh TEMIEPATYphl KHUIIEHUS OT aTMOC(HEpHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  paboTel  TermaoBbiXx — aBuratene  KIT
6.15 TEIUIOBOTO JABUrarens. TersoBble ABUraTeld U 3allura
OKpY>KaloIlen cpeibl
3aKOH COXpaHEHUS U MPEBPAILEHUs YHEPIUU B TEIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHapY)KEHUIO JEMCTBUSA  CUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#A##Par#H###0OnbITEI IO  BBIPAIIMBAaHUIO  KPHUCTAJJIOB
MOBApEHHOM COJIM WM caxapa.
#AH#Par###OnbITEL 10 HAOMIOACHUIO  TEIJIOBOTO
6.17 pacUIMpPEeHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEII.

#H##Par###Onpenenenue NaBlIeHUs] BO3aAyXa B OauioHe
LInpuiia.

H#HHH#Par###OnbITEI, EMOHCTPUPYIOIINE 3aBHUCHMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIIH
OXJIAXKICHHUSI.

##HPar###11poBepka rUMOTE3bl JIMHEHMHOM 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIlepaTyphl.

###Par###Habmonenne WU3MEHEHUS BHYTpEHHEH
SHEPTUU TeJNa B pe3ylbTaTe TEIUIoNepenadyd u padoTh
BHEILIHHUX CHIJL.

#H##Par#H##lccnienoBanrue SBIEHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUH XOJOJHOW U rOpsSYEN BOJIBI.
H#HH#Par####Onpenenenue KOJIMYeCTBa TETUIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIJI0OOOMEHE C HarpeThbiM
METaJUTHYECKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIIBHONW — BIQKHOCTH
BO3/TyXa.

#HH#Par####0OnpeneneHue yaeIbHONW TETUIOTHI TIIABICHUS

JIBJA.

6.18

dusnueckue SBICHHUS B TMPUPOJC: TOBEPXHOCTHOE
HATSDKEHUE ¥ KamWUIPHBIC SIBICHUS B TPUPOJE,
KpUCTaJUTBI B TIpupoze, u3nydeHne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWCTBAa:  KalWJUIAPBL,  NPUMEPHI
WCIIOJIb30BaHUsl KPUCTAIIOB, >KMJIKOCTHBIH TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpbI, TICUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanys Tel. J{Ba poaa 3IeKTpHUECKUX 3apsi/ioB
B3aumopeiictBue 3apsbkeHHbIX Ten.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TET OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Onexrpuueckoe noje. Hanpsyxk€HHOCTh 37IEKTPUYECKOTo




nojs. [IpuHIUI Cyneprno3uiuM JIEKTPUUECKUX MOJIeH

(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

1.4 anekTpuyeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n

JUAJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN OCTOSSHHOTO TOKA

JeiicTBus 3JIEKTPUUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M razax

Onektpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
7.8

HaIpsKeHue

ConpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COIIPOTHBIICHHUE BEILIECTBA
7.10 3akon OMa 1t ygacTKa Lenu

[locnenoBarenbHOoe M MapajUIeNIbHOE  COEIMHEHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKTpuuecKkue Ienu U TOTPEOUTENTH SIEKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanme

[TocrosaHble MarHuThHl. B3aumoaencTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHuTHoe mone 3eMJId U €ro
7.15

3HA4YEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE

JlelicTBUE MarHUTHOrO TOJISI HAa MPOBOAHUK C TOKOM.

DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonbp3oBaHue
7.17

BHCKTPOHBHFaTCHCﬁ B TCXHUYCCKUX yCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




OnbiTel  @apanesa.  SIBieHWEe  AIEKTPOMArHUTHOM

7.18
unaykiuu. [Ipasuio Jlenna
DIIEeKTpOTeHEePaTop. Crioco05b1 MOTyYCHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHITUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOTHI:
OMnbITH 110 HAOJIIOJCHUIO JICKTPU3AIUN TEJI UHIYKIHCH
Y TIPU CONMPUKOCHOBECHHH.
HccnenoBanue nAEMCTBUS DJIEKTPUYECKOrO IO  Ha
MPOBOJIHUKY U JUDJICKTPUKH.
COopka ® mIpoBepkKa padOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILIETO Yepe3
PE3UCTOpP, OT CONPOTHBJICHHUS PE3UCTOPA M HANPSHKCHUS
Ha pe3UucTope.
OMBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCThH
290 3JEKTPUUYECKOTO COMPOTUBJICHUS NPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCJIEIOBATEIBHOM ~ COCIUHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuita A CUiIbl TOKa MPU MapajliedbHOM
coeMHEeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, UAYILEro Yepe3 Pe3UcTop.
OmpeneneHre  MONIHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIeNIIeMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WIYIIETO 4Yepe3 JIAMIOYKY, OT HamnpsHKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarsuTHOI'O BSaI/IMO)IeI\/'ICTBI/ISI IIOCTOSIHHBIX MArHHUTOB.
W3yueHne MarHUTHOTO TOJISi OCTOSIHHBIX MarHUTOB IIpU
ux oObeauHeHMM U pazgeneHud. HccnenoBanue

JIEUCTBUSA JIEKTPUUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.




OneITel,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHWs TokKa B Karymke. M3ydenue

ﬂeﬁCTBHH MAariuMTHOIO IoOJid Ha MNPOBOJHHUK C TOKOM.

KouncrpyupoBanue u U3y4eHue paboTsI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHUIO SABJICHHUA I-)JIGKTpOMZlFHPITHOﬁ HWHAYKIHH:
Hucciacag0oBaHUuC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUIA

HMHAYKIOUMOHHOI'O TOKa

7.21

@usnueckue SABJICHHS B HIPUPOJE: DIEKTPUUECKHE
SBJICHUS B  arMocdepe, IJIEKTPUYCCTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, APEi] MOIIOCOB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUECKUE YCTPOWMCTBA: AJIEKTPOCKOI, aMIEpMETP,
BOJIBTMETp, PEOCTAT, CUETUUK SICKTPHUECKON SHEPTHUH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeIIbHBIC
ANEKTPONPUOOPHI (mpumeps), AIEKTPUUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenra [TpoBepsieMbIe AIEMEHTHI COePIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuueckoe JBIDKEHUE. MarepuanpHas TOYKa.
5.1 Cucrema otcuéra
8 8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MPSMONMHEHHOE IBUKEHUE
8.4 ###Par#H#HepaBHoMepHOE MPSAMOJIUHEITHOE JBUKEHHUE.

Cpe)lH}I}I )41 MI'HOBCHHas CKOPOCTh TCIIa npu




HEPaBHOMEPHOM JBHKECHUU

YckopeHnue. PaBHOyCKOpeHHOE IIPSAAMOJIMHEHOE
85 JIBUKCHHE
8.6 #H#Par###CroboHoe nanenue. OnbIThl [ anumes
###Par###PaBHOMEpHOE JBMIKEHHE TI0 OKPYKHOCTH.
8.7 [Tepuon m wacrora oOpameHus. JluHeiiHas u yrioBas
ckopoctH. LleHTpocTpeMuTeabHOe yCKOPEHHe
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HptoToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HHHPar### [puHIMI CyeprO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par#H#Cuna TpeHUs: CUiIa TPEHUS CKOJIBKEHUS,
813 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
#H#Par###Cuna TSDKECTM W 3aKOH  BCEMHUPHOTO
514 TATOTEHUsA. Y CKOpEHUE CBOOOIHOTO MaIEHUs
8.1 Hewxenue  taner  Bokpyr  Comnma.  Ilepsas
15 KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpys3ku
8.16 PaBHOBecue MaTepraibHON TOYKU. AOGCOIIOTHO TBEPIOE
' TeINo
###Par###PaBHoBecre TBEPIOroO Tena ¢ 3aKperIEHHOM
847 OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. 3menenue ummynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 H#iHPar###PeakTHBHOE IBIKEHHIE
8.21 Mexanunueckas paboTa U MOIIHOCTb
PaGota cun TsKecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboTh
) [TorennuanbHass 3HEpPrus Teda, MOAHATOTO  Hax
8.23 MTOBEPXHOCTHIO 3€MJIN
8.24 IToTeHnnanbpHas SHEPTUA CXKATON MPYKUHBI
8.95 ###Par#t#Kunetnueckas ~ sHeprusa.  Teopema 0

KMHETUYECKOW SHEPIUU




8.26

HAHPar###3akoH coxpaHEeHUSI MEXaHUYECKOW SHEPTUU

8.27

[TpakTuyeckne paboOTHI:

OmnpeneneHne cpegHel CKOPOCTH CKOJIbXKEHUs Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Tejla MpU PaBHOYCKOPECHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THIOTE3bI: €CIM MPU PABHOYCKOPEHHOM
JIBIDKEHUM 0€3 HayabHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psaJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWibl HOpMalbHOro JamieHus. Omnpenenenue
KodpduureHTa TpeHus cKoybxkeHud. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOTHl CUIIbI
TPEHUsT NpU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTAJIBHOW MOBEpXHOCTU. OrnpeneneHue padoTh
CWJIBl  YOpPYrocTh  Mmpu  HoabéMe  rpysa ¢
UCTIOJIb30BAHUEM  HETIOABIDKHOTO M TIOABIIKHOTO

0JIOKOB

8.28

du3nueckue SBJICHUS B npupoac: MpUuiIrBbl U OTJIIMBEI,
JABMKCHUC IIJIAHCT ConHeuHoOMI CUCTCMBbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJIOMETP, JATYUKH

MMOJIOKCHHA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

> KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTY/Ia

9.9 MareMarnueckuit u NPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPrUn NpU KoJIeOaTEIbHOM JABHKEHUH

03 3aryxawomue kojeOaHus. BbuiHyXIeHHbIE KoieOaHus.
' Pe3onanc

9.4 Mexanndecknue BogHBI. CBONCTBA MEXaHWYECKHUX BOJIH.

HpO,[[OHBHLIC U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOpPOCTh €€ pacnpoCTpaHeHUss. MeXaHUYECKUE BOJIHBI

B TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3ByK. ['poMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuueckue paboThI:
Onpenenenue 4YacToThl W Iepuojga  KojeOaHui
MaTeMaTHUYeCKOTr0 MasiTHUKA.
Onpenenenre 4acToThl W Mepuoja  KoseOaHui
MPYKUHHOTO MasiTHUKA
0.7 HccnenoBanue 3aBUCUMOCTH  Iepuojaa  KoseOaHUi
' MOJBEIICHHOT0O K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTM  Iepuojaa  KoseOaHUi
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTHU nepuoaa Kose0aHui rpysa,
MOJIBEIIEHHOTO K HHUTHU, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbl. I3Mepenne yckopeHus cBOOOIHOTO MaieHUs
@dusnueckue SBICHUS B MPUPOJAE: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSCEHHUE, CEHCMHUYECKHE BOJHBI,
IyHAMH, 9XO
99 TexHuueckue yCTPOMCTBA: HXOJIOT, MCIIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHOG I1OJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

10 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 371eKTPOMAarHUTHBIX BOJIH

102 OnekTpoMarHutHas npupoga csera. CKOpPOCTh CBETA.

' BonHoBEBIE cBOMICTBA CBETa

[TpakTyeckue paboTHI:

10.4 N3yuenne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIBI0 MOOMIJIBHOTO TeNle(oHa
@dusnueckue SBICHUS B TPUpOjAC: OHOIOTHYECKOE

10.5 JeficTBue BUJIUMOTO, yIAbTPauOIETOBOIO "
PEHTIE€HOBCKOTO M3JIy4eHU I

10.6 Texauveckue YCTpOMCTBA: HCIIOJTh30BaHNE




SJICKTPOMArHUTHLIX BOJIH JJISA COTOBOM CBSI3HU

11

CBETOBBIE ABJIEHU A
11.1 JlyueBast monens cBera. MIcTOUHHMKYM cBeTa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA
Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
11.3
CBeTa
114 [Ipenomiienne cBeta. 3akOH IIPEJOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JInnza. Xon nyyen B JIMH3E
116 OnTuueckas cucrema (¢oroammnapara, MHKPOCKONA U
' TEJIECKOIa
117 I'ma3 kak onrudeckas cucrema. biau3opykocTs H
' JTAJIbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HptoTOHA.
' CroxeHune crieKTpalbHbIX 1BETOB. Jlucnepcus cBera
[TpakTyeckue paboTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KE€HHs CBETOBOTI'O JIyya OT yIJjla MajeHus.
##HPar###l13ydeHne  XapakTepUCTHK — W300payKeHHUS
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUSI CBETOBOIO JIydya OT YIVIa IaJEHUs Ha
119 IpaHulE «BO3YX — CTEKIION.
' #e#Par###lonyuenne  M300pakeHUl € MTOMOILBIO
coOMparoIIel TUH3HI.
#H#Par###Onpenennenue  (OKYCHOTO  pacCTOSHUSL U
ONTUYECKOI CUJIbI COOMpAIOIIEeH JTMH3BI.
#HHHPar###ONBITEL 10 pa3lioKeHUI0 Oeoro cBeTa B
CHEKTD.
HHHPar###ONBITEl 0 BOCIIPHUATHIO IIBETA INPEIMETOB
IpH UX HAOIIOAEHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnyeckue sBIEHUS B npupoje: 3atMeHuss ConHua u
11.10 JlyHbl, IBETA TEJ, ONTHUYECKHUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)




TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,

i doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHU A
12.1 OnbiTel Pezepdopna u miaHerapHas MOJENb aTOMA.
' Moaens aroma bopa
192 Wcnyckanne u morniomieHue cBera aromom. KBaHTEHIL
' JIuneityaTeie CEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
194 Crpoenue aromHoro szapa. HyknonHas wmopnenb
' aTOMHOTO sipa. M3oTonsl
125 PannoaktuBHbie mpeBpamenus. [lepuon momypacmana
' aTOMHBIX Si7iep
198 SlnepHble peakinuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAacChl U YHEPTUU
128 Peakuu cunrtesa u aenenus saep. MicTouHuku sHepruu
12 ' ComHLa 1 3B€37
199 Snepnas oHeprertuka. [JleiicTBUe paJMOaKTUBHBIX
' W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTudeckue paboOThI:
Halnronenue CIUIOMIHBIX W JIMHEMYATBIX CIIEKTPOB
1910 W3IIy4EHHUS.
UccnenoBanue TpeKOB: M3MEpPEHUE JSHEPTHUU YACTHIIBI
0 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusm).
N3mepenne pagnoakTuBHOTO oHA
@dusznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE M3JIYYEHHE MPUPOJHBIX MHUHEPAJOB,
JIEUCTBUE PAJUOAKTHUBHBIX M3JIyYE€HUU Ha OpraHu3M
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYyAIbHBIN O3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBICHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasymoomeil poru GU3MKA B Pa3sBUTHH
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TI0JE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpHH
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO X XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIEHNE U3YUYEHHBIX (DPU3HUECKUX
SBJICHUHN B OKPYXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBaMM MOHSATUHHOIO anmapara WU CHMBOJHYECKOIO
s3bIKa (PU3UKU W WCIOJB30BaHWE UX JUIsI pelIeHHs] Y4eOHBIX 3a]ad;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U

MMpoHeCChl, UCIIOJIb3Ys (I)YHJIaMCHTaJIBHBIe " OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)I/I3I/I'-ICCKI/IG

SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHUS C y4ETOM
cOOJTIOIEHHsT TPaBWJI O€30MAaCHOTO TpyJa: HaOmoAeHUE (PU3HUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLMH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBAT €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIBI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKUX BEITUYNH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3YJIbTATHI C
y4€TOM 3aJaHHOU ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIICOBaHMUIA;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJUTh  WCCIEAOBAHUE [0  MHCTPYKLUH,  IPEICTABIATDH
MOJTyYCHHBIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JeIaTh BEIBObI IO PE3yJIbTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3Myeckux  Mozenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToOMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE HPUMEHSTh UX Ul

00BsicHEHUS PUZNYECKUX ITPOLIECCOB

YMeHne oOBACHATH (pU3MUECKHe MPOLECCHl U CBOMCTBA Tel, B TOM
qyucie€ M B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTh OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3agauu (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBs3bIBaONINe  (PU3HUYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoO0XoauMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MPOBOJUTH PACYETHI U OICHWBATH PEATUCTUYHOCTh MOJYYECHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYecKOil BENTMYNHBI, TOTYYEHHON NPU PEeLIEHUH 3a1auu

YMeHHue XapakTepu3OoBaTh IPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBJICHUH U HEoOXoaumble (HU3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUYECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHUst O€30MacHOCTH  TpHU
oOpamienndn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHYECKUMHU
YCTPOWCTBAMH, COXpPaHEHHUsS 370pOBbS M  COONIONCHHUS HOPM
HKOJIOTMYECKOro IOBEJICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (U3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IMpeJAcTaBieHHs HH(OpMaLuu
(GU3MYECKOTO COJIEpKaHUs C HCIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUUA U
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaTb  IpH
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO CONep)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  MPeoOpa3OBaHMS
uH(pOpMallUd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kox IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHUe. CpenHsas ckopocTs. Dopmyina Uit
1.2 BBIYHCIICHUS CpeHEel ckopocTu: V = Sft
PaBHOMEpHOE TPAMONMHENHOE IBWKEHUE. 3aBUCUMOCTb KOOPAMHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH I IPOEKLIUH CKOPOCTH, NPOEKLUU
IepeMEeNIeHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSIMOJIMHEWHOM
JBUKCHUH
3aBUCHUMOCTb KOOpJAMHATBl TeJda OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO 1B KECHMUS:
3
Se(f) =V, #1+ay* ;
2
@opMynbl Ul MPOCKUUU IEPEMELICHUSA, MPOCKLUHUHA CKOPOCTH U IPOCKLUU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
£
14 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, +a, 1,
a,(f)=canst,
U:.'r: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJs MPOCKIUH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TIPOEKIMH IEepEeMENICHUsI, KOOPAWUHATBI NP PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobOonHoe naneHue. GopMyrbl, ONKMCHIBAIOIINE CBOOOJHOE MaJeHHE Tela I10
1.5 BEPTUKAIM (ABWKEHUE Tejla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHH ISl NPOEKLIUU YCKOPEHHS,




INpoCKIHU CKOPOCTH W KOOPAWHATHI IIpU CBO6OILHOM nmaacHuM TCj1a II0

BEPTHUKAIN

CkopocTh pPaBHOMEPHOTO [BIDKEHHUS Tela IO OKpyxHocTu. Hampasienue
CKOpPOCTH.

@dopmyna A BBIYMCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2R
L=
T

LenTpocTpeMuTenbHoe yckopeHue. HampapiieHne I€HTPOCTPEMHUTEIHLHOTO

16 ycKkopeHus. @opmyiia [J1s1 BBIYUCICHHS YCKOPEHUS:
2
a. — L
i R
®opmyna, cBsI3bIBaIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. IInotaocts BemecrBa. @opmyiia 1 BBIYUCICHUS ITIOTHOCTH:
b= m
1.7 ¥
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CIoxeHHue CHII
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIEH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fyy=—Fis
112 TpeHue nokost U TpeHUe CKOoJIbKeHUs. DopMyIia JUisl BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIBXCHUA:




F_=pn-N

1.13

Hedopmaruss tema. Ymnpyrue u Heynpyrue aedopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=¢g —L1 2
R
Cua TsoKecTH. Y CKOpEHHEe CBOOOIHOTO TaICHHS.
dopmyna 175l BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmwxenue mianet Bokpyr Counnia. [lepBast KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas puznyecKkasi BeIMYHHA.
p=mi

Nmnynbe cuctemsl Ten. M3menenne uMiynbsca. MIynbe cuiibl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CUCTCMBI TCII:
D=+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fscosct

Mexannueckast MOIITHOCTD:

nN=4
r

1.18

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHUHU:
H!UE
By

Teopema o knHeTHUeCKOM sHEprun. Popmyrna s BBIYMCICHHS TOTEHIMATIBHON




OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E.+E p
119 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. Popmyra 17 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHue MeXaHMYECKOW SHEPTUU MPU HATTUYUU CUIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABKHBINA 0s10ku. KIT/] mpocThIX MeXaHU3MOB,
n= Anonesaan
A‘S&I‘IHH-EEEEH
JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
F
P= h
191 HaBnenue raza. ATMocepHOe JaBieHUE.
' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
dopMyta 7151 BEIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Puy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACICHHUS BBITAIKMBAIOIIECH CHJIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM Ta3:
1.23

Fam =PEV

YcaoBue miaBaHus teia. Ilnapanue CYZAO0B 1 BO3AYXOIUIAaBAHUEC




1.24

Mexanuueckue KoseOaHusa. AMIUIMTYJa, TEPHOJ U YacToTa KOJIeOaHHI.

dopMyita, CBSI3BIBAOIIAS YaCTOTY U MEPUOJI KOJICOAHUH:

1
V=
T

1.25

MaremaTuueckuii M NPYXKUHHBIM MasTHUKU. [IpeBpalieHue sSHEpruu npu

K0JIe0aTeIbHOM IBHKEHUN

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONEPEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTH paCIIipoOCTpaHCHUA BOJIHBI:

L=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKaA. OTpa)KeHI/Ie 3BYKOBOI71 BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((UIIMEHTa TPEHUSI CKOJIbKEHUS; pabOThl CHIIBI TPEHUs, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka Npu JABWKEHHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa Koie0aHWK MaTeMaTH4YeCKOro MAsSTHHKA, YacTOThl W IEpPHOAa
KoJIeOaHUH MPYKUHHOIO MasiTHUKA; MOMEHTA CHJIBbI, JCHCTBYIOLIEr0 Ha phlyar;
paboThl CHJIBI YHOPYrOCTH NIpU NOIBEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
61510Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOTrpyKEHHON
YacTH TeJla ¥ OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHUMOCTHU BBITAIKUBAIOIIEH CHJIBI
OT MaccChl TEJNA; CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOIO JABJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YNPYrOCTH, BO3HHMKAIOIIEH B NPYKUHE, OT CTEICHU
negopManuu MpyKUHBI, YCKOpPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOLICH;
nepuoja (4acToTbl) KOJeOAaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpHoja
Kosie0aHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCIIeIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Dusuueckue s6neHUS 8 npupode.‘ OpUMEPEI  ABHXXCHUA C Pa3IMdIHBIMU
CKOpPOCTAMHU B JKMBOH M HEKHUBOU npupone, JEHUCTBHE CUJIBI TPCHUA B IPUPOAC U

TEXHUKE, IMPUIMBbBI W OTIWUBBI, JABWXCHHUC IIJIAHCT ConnevyHon CHUCTEMBI,




PEaKTUBHOE JBMKEHHUE KUBBIX OPTaHU3MOB, PhIYard B TEJE YEIOBEKa, BIUSHUE
aTMoc(epHOro MAaBlIeHUs Ha KUBOM OpraHM3M, IUIaBaHHUE pbIO, BOCIPHUITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMHU, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKH IIOJOXKCHHUA, PACCTOAHUA U
YCKOPE€HHA, OUHAMOMETpP, IMIOAIIMIIHUKH, PAKEThI, pbIyar, HO,HBH)KHBII;'I n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

Lal cooOuIamecs cocyabl, YCTPOWCTBO BOJOIPOBOJA, TMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJIIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JlBmkeHue dvactun BemecTtBa. CBA3b CKOPOCTH  JBMXKEHHS YacTHIl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHuE U KalWUISPHBIC SBJICHUS

2.4 TemnioBoe paciiupeHue u cxxarue

2.5 TeroBoe paBHOBECHE

26 Buytpennss sHeprus. Pabota u Temnonepenada Kak cHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Teronepenayn: TeMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaernue ten. KonudectBo  Temnorel. Y enbHas
TEIUIOEMKOCTbD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHUs DHEPrMM B TEIUIOBBIX IPOIECCAX. YPABHEHHE TEIIIOBOTO
OanaHca:

2.9

O +0,+..=0
Hcnapenne m koHaeHcauus. V3MeHeHME BHYTpEHHEH HHEPrMM B IIpOLECCE
210 WCHapeHuss ¢ KOHJAeHcauuu. KuneHue KUAKOCTH. YAenbHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts BO3nyxa

2.12

[InaBnenne wu Kpucraimsauus. I3MeHeHHMe BHYTPEHHEHW DJHEpPIUuM IIpH

IUIABJICHUU U KpUCTAaJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA !

2.13

BuyTpeHnHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CTOPAaHUs TOILIUBA:

q=Q/m

2.14

[Tpuntuns! paboTs! TermnoBbix apurateneit. KI1/1 teruioBoro apurarens

2.15

IIpaxmuueckue pabomol

N3mepenne ynenbHOW TEIIIOEMKOCTH METAJUIMYECKOI0 LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbli LUIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbiM LMIMHIAPOM, MOCIE ONYCKaHHUsI €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YAEIbHOW TEIUIOTHI
IJ1aBjieHUs Jpja. McecimenoBaHue M3MEHEHMsT TEMIIEpAaTypbl  BOABL  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPH CMENIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIpOoLEeCCa UCIIapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KAIIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJI0OEMOB, MOpPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmporcmea: KalWLIAPBI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAILIOB,
KUIKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHBI, ICUXPOMETp, MapoBasl TypOuHA, JBUTATE]Ib BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snektpuyeckux 3apsgoB. JleiCTBHE SIEKTPUYECKOrO TMOJA Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




[TocTostHHBIN 31eKTpUUecKuid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COIPOTUBIICHHE. Y AETBHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma ay1s ygactka snekrpuueckon rernu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=[+1; Rzi.
2 2 2
CwMmelnianHble COETMHEHUS TIPOBOTHUKOB
PaboTa u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 O=I"-R-t
312 OmeiT Opcrena. MarHuTHOe TOJie MPSIMOTO TPOBOJHHMKA C TOKOM. JIMHMM
MAarHuTHON MHAYKIIMH
313 MarauTHOE TMOJIE TMOCTOSHHOTO MarHuta. B3auMoaencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JIS HA POBOJAHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBuino Jlenna
IIpakmuyeckue pabomul
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH  CHJIBI TOKA, BO3HHUKAIOIICTO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

CONMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHWKA, IUIOMAAN €0 MOINCPEYHOro CCUCHUA U




YIEIBHOTIO COMPOTHUBIICHUS.
[IpoBepka mpaBwiia I 3IEKTPUUECKOTO HANPSDKEHHS MPU MOCIEA0BATEIBHOM
COECMHEHUN IPOBOJAHMKOB; IpPaBWJA JUIsl CHJIbI JIEKTPUYECKOTO TOKa IIpU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuyeckue a6leHUA 6 Npupoode: DICKTPUUECKUE SIBICHHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHHU3MOB, MATHUTHOE TOJIe 3eMITH, JIpeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpMETp, BOJBTMETpP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruM,  3JICKTPOOCBETUTEIbHBbIE  MPHUOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepsr), NEKTPUYECKUE
MpeIoXpaHUTeNH, 3JEKTPOMArHuT, OJJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaensb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxxeHus cera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
3.4 JIunza. Xon mydeit B nun3ze. POKyCcHOE paccTosHHe JUH3bI. OnThueckas cuiia
' munsel: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par##lI3mepeHre ONTHYECKONH CHIIBI coOuparomield JTUH3bI; (OKYCHOTO
paccTosiHus cOOMparoIiel JTUH3HI (0 CBOMCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa
U U300paxkeHusi, Koraa MpeAMeT pacrlojoXKeH B ABOMHOM (hoKyce), oKa3zaTes
3.26 MIPEeIOMJIEHUS CTEKJIA.
###Par## lccnenoBanue CBOMCTBa M300paKEHUS, MOTYYEHHOTO C TMOMOIIBIO
coOuparomel JMH3bI;, U3MEHEHUs1 (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTH yrja MpeJOMIICHUS CBETOBOrO Jyya OT YIJia MajeHus Ha
IpaHuUIE «BO3JIYX — CTEKIIO»
3.97 Qu3zuueckue seneHuss 6 npupode: 3atmeHuss ConHma u JIyHbl, 1BeTa Ted,
' ONTHYECKHUE sBJIEHUS B aTMOoc(hepe (1iBeT Heba, pedpakius, paayra, MUpax)
308 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOIN, (QoToanmapaTr, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA




PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydyenus. Peaknuu anbda-u Oera-

4.1
pacnana

4.2 OmneiTel Pe3epdopaa o paccesuuro anbda-vyactuil. [InanerapHas Mmoaenb aroma

4.3 CocraB atromHoro siipa. M3oTomnsl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SnepHbie peakiu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO YHCEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM PaaUOaKTUBHBIA  (oH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M 4YEeJI0BEKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, MHAWBUIYabHBIM 103UMETp, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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A.B. Ilepbrmkna @usnka-7 ki 2018 M.; poda.
A.B. Ileppimkun ®@usnka-8 ki 2018 M.; Jlpoda.
A.B. Ilepprmkun ®@usnka-9 ki 2018 M.; Jlpoda.

A.B. Ilepsimkua COopHHK 33134 7-9 Ki1acchl; U3aTeIbCTBO «JK3amMen», Mocksa 2018.
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