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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyYEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma o ¢u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepurana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[TporpamMma mo Qusuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOJUYECKON
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4UeOHOMY MPEIMETY.

®u3rka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWONOruei, acTpoHoMued U (GU3HISCKOU
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MM,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeEToja
MO3HAHUA, TO €CTh CII0CO0a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4d (PU3UUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJAJCHUE
CIEIYIOUIUMU KOMIIETEHTHOCTAMHM, XapaKTePU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronux
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUN ONMHCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJFOAATh MMPUPOIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIell PU3NIECKOro COAEepKaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATEIIBHBINA XapaKTep, YUUTEIb JIeJIaeT BEIOOP MPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJAEPKXAHUE OBYUYEHUA

7 KJIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npuoopsl. [lorpemHocts n3mMepeHnil. MexxryHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-HAy4HbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaeMoro apieHus. Onucanue (pU3NIECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Hemoncmpauuu.
1. MexaHuuyecKue, TEIUIOBBbIE, DJICKTPUUECKHE, MArHUTHBIC, CBETOBBIC
SIBJICHUS.

2. @usnyeckue NpUOOPHI U MPOLEaypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
HU(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. M3mMepeHue pacCTOsIHUN.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. Onpenenenue pa3MepOB MalbIX TEN.
5. M3Mepenue temreparypbl MpPU NOMOLIM >KUAKOCTHOIO TEPMOMETpa H
JIaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue ucciienoBaHUs MO IMPOBEPKE THIOTE3BI: JAJIBHOCTH IOJIETA
iapuka, MymeHHOro TOpPU30HTAILHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MycCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeCHUS 0 CTPOEHNH BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumomelicTBue YacTuil
BEIIECTBA: MTPUTSLKEHNUE U OTTAIIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIM4ecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HaGnrogenune 6poyHOBCKOTO ABMXKEHUS.



2. Habmonenue nuddysum.
3. HabGmionenue ~ siBieHU,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Onenka pauameTpa aroMa METOJAOM pPsIoB  (C  UCIOJb30BaHUEM

dboTorpadwuii).

2. OnbIThI O HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepuMH. 3aKOH WHEpUuHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuia ynpyrocTd M 3aKoH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIICHME TIATOTEHUS U CHJIA
TshkecTy. CHila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Cruila TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosl. TpeHue B MpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIVH.

HabGnronenne n3MeHeHnsi CKOpOCTH MPY B3aUMOJICUCTBUM TEJl.

CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEIL.

CrnoxeHne CHJl, HalPaBJICHHBIX 110 OJHON IPSIMOIA.

JIaﬁopamopubze pabomul u onvtmol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBM)KEHUs (IIapuKa B >KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OrmpeneneHue CpeaHEHl CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmBITHI, JAEMOHCTPUPYIOLIKME 3aBUCUMOCThH pacTsDKeHHs (nedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.

e N



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyImrHOW 00o0soukn 3emiu. OmbiT Toppuuenmu. M3mepenue armocdepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBue IIaBaHUs TeJl: MJIaBaHWE WM MOTPYKEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

AN I

~

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OmnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOU YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUM Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yciaoBUN PaBHOBECHUS phIUara.

3. Wsmepenue KII/] HaKIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

8 KUIACC

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl W3MEHEHMS BHYTPEHHEH DHEPTHUU:
Temionepeaaya 151 COBEPILICHUE paboThI. Buns TEIUIONEepEeAAUM:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro paciimpeHus Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEPaTypBhl.

Bunae! Tenmonepenayu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHCIIHUMH CUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaoGmronenne kuneHus.

HaOmnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.
Mojienu TenJIoBbIX JIBUTaTEICH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JjieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu sneKkTpuuecKux 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGora u wMmomHOCTh 3neKkTpuueckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 110J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 37eKTpoMaraHuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUH TOK B KUJIKOCTH.

. ['a30BbIM pa3psn.
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. I3MmepeHune cuibl ToKka aMIepMeTPOM.
. I3MmepeHnne 3JIeKTpUIEeCKOro HaNPsKEHUs BOJIBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
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. BzaumoeiicTBre NOCTOIHHBIX MAarHuToOB.
. MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

SARERANEE

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHre U peryJupoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COMPOTUBJICHUSI PE3UCTOPA U HANIPSHKEHUST HAa PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHN
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHHS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB  IPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECUCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. I3ydyeHue 1elcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 n3yueHue paboThl 3JEKTPOABUTATES.

20. U3mepenue KII/ a5ekTpoaBUraTenbHOM YCTAHOBKH.

21. OOBITBI TIO MCCJEIOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBmwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOIO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHeERHoe nBMkeHUe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHHE MO OKpYKHOCTH. Ilepumon um wactora oOpaleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBuwxenne mianetr BOokpyr Connua. IlepBas kocmmyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIAa C 3aKPETIJIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SJHEprus CxKaTOU NpyuHbl. KnHeTnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOnropenne MeXaHUYECKOTO JBUMKEHHS Tela OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa MPU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJCHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKSHHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGUIeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

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



10. Onpenenenrne pabOThl CHJIBI  YOPYrOCTH MOpH TNOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4ueHune 3aKkoHa COXpaHEHUsI SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — koieOaHus.  BbpHyxzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmonenune koneOaHMil Tesl MOJ JOEHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKHI pPE30HAHC.

ﬂaﬁopamopubw pabomul u onvimaol.

1. OmpezneneHue 4YacTOThl M IepHoja KojeOaHMH MaTeMaTH4eCcKOro
MasTHHKA.

2. OmnpeneneHue 4acToOThl U EPUOJIa KOJEOAHU NMPY>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Teproa KojeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH MEepHoa KoieOaHUM Npy>KMHHOTO MasTHUKA
OT Macchl Ipy3a.

5. TlpoBepka HE3aBUCUMOCTH IMEpPUOJA KOJEOAHWI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OmNbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh NepuoAa  KoJeOaHuii
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. VI3MepeHue yckopeHusi CBOOOHOTO MaJIeHUs.

N v oA W

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBoHCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pacrnipoctpanenue cBera. 3atmenust Coinnia u JIlynsl. Otpaxkenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckomna. ['a3 kak omnTuhueckass cucteMa. biu3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xon ydei B coOuparorei JInH3e.

XoJ JIy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
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9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIA U TEJIECKONA.

10. Mopgens riasa.

11. Paznmoxxenne 6emoro cBeTa B CIEKTP.

12. Ilomydenne 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH yTIJla OTPaKEHHS CBETOBOTO Jiyda OT yIJia
najicHUsI.

2. V3ydeHwne xapakTEepUCTHK N300PKECHUS MPEMETA B TUIOCKOM 3epKajie.
HccnenoBanre 3aBUCMMOCTH YTJIa TIPEIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Tlomydyenue n300paxeHHUI ¢ MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OmbBITHI MO Pa3JI0KEHUIO OETIOro CBETa B CIEKTP.

OnpIThl 1O BOCHPUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOACHUU Yepe3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespatienus. [lepron monypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snep. CBsA3b Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CnexTpsl pa3aIn4HbIX Ia30B.

CnekTp Bogopoaa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka MOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanus usiryuyeHus: IpUPOIHBIX MUHEPAJIOB U MMPOLYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOmroneHue CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB U3TYUEHUS.

2. HccnenoBaHne TPEKOB: M3MEPEHUE DHEPIUU YACTHULBI IO TOPMO3HOMY
nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (poHa.

I

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3AuN
U 000OmieHHsI  MPEAMETHOTO  COAEpX aHUs UM ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUEHUHU BCETO Kypca (pU3UKH, a Takxke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT yU4EOHBIN MpeMeT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaETCSl JOCTHKCHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IOJyYEHHBIE 3HAHWs, pemarb 3aJa4d, B TOM YMCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszeliia peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEAJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
¢uznueckue BJICHUS B OKPYKAIOLIEH IPUPOJE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIE0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJIEEe BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus GpuU3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

[ mposiBIieHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
duznyecKoil HayKu;

[} IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCHUICKUX YUEHBIX--(DU3UKOB;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

[} TOTOBHOCTB K aKTUBHOMY YYacTHUIO B OOCYXJAEHUU OOIIECTBEHHO 3HAUUMBIX
M OTUYECKHX MpoOJIeM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JNOCTH)KEHUM (PU3UKH;

[] oco3HaHME BaXKHOCTU MOPAIbHO--3TUYECKUX MPUHLUIIOB B JEATEILHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

[] BOCHPHUATHE ICTETUYECKUX KAYeCTB (PU3NYECKOW HAYKHU: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

[] oco3HaHME€ LEHHOCTH (UINYECKOM HAYKM KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLICH
KYJbTYpBHI;

[] pa3BUTHE HAY4YHOH IHO0O3HATEIBHOCTH, MHTEPECAa K HCCIEHOBATEIbCKOM
NEeATENBHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI M  3MOLHOHAJIBLHOIO
0/1aromnoJry4us:

[]  oco3HaHME UEHHOCTH O€30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOro0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

[] chopMupOBaHHOCTh HaBbIKa peQIEeKCUU, MNpPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TAaKOI'o € Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

[] akTHMBHO€ yYacTHME€ B PEIICHUM NPAKTUYECKHUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOHM U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE U (PUIUUECKHX
3HAHUM;

e [] uHTEpEC K MPAKTUYECKOMY U3YUYCHHUIO MPOPECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e [] opueHTanus Ha NPUMEHEHHE (PU3MUECKUX 3HAHUM JJIs pElleHus 3a1ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYKAIOLIEN CPeibl;

e [] oco3HaHuE rI00albHOIO XapakTepa dKOJIOTMYECKHX HpoOjieM U MyTed HX
peuieHus;

e 8) aganTanMu K M3MEHAIOUUMCH YCIOBHUSM COLHAJIBLHON M NPHPOIAHOM
cpeabl:

e [1 moTpeOHOCTH BO B3aUMOJCHCTBUU MpPU BBIIOJHEHUH HUCCIEAOBAHUN U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e [l TIOBBILIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
NeSATENbHOCTD;

e [1 morpeOHOCTP B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
(GopMynupoBaTh WUAEHU, MNOHITHUS, THUIOTE3bl O (UINYECKUX OOBEKTAX MU
SABJICHUSIX;

e [] oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKy;

e [] muaHMpoBaHME CBOErO pa3BUTHS B MPUOOPETEHUH HOBBIX (UBNYECKUX
3HAHUM;

e [] cTpemiieHHEe aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOJbI, OOIIECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUII;

e [] oOmeHKa CBOMX JEHUCTBUM C YYETOM BIMSHHS HAa OKPYKAIOUIYIO Cpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICHCTBUA,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble Jijornueckue J1elicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIOIb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIECHUs, BHIOOp Hamboee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JlajlbHEWIee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3apOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C Y4E€TOM TMPEAJIOKEHHOW ydeOHOMH
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (OPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIUl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3aJaud U TOAJCpKAHUE
OaroxeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTI)KEHHUIO: paclpelesaTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHus (PU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPHUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWKEHHUSI  (HEJIOCTUKEHHUS) PE3yJbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
Gu3NYeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUThb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU PEIICHUN (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIONb30BaTh  MOHATHS:  (PU3MUECKHE U  XUMHUYECKHE  SIBICHUS,
HaAOJI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JIB)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpHUs, pPAaBHOAECHCTBYIOILAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHUE YacTUIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepeada JaBiICHUA TBEPABIMU TelaMH, >KUIAKOCTIMH U
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJAaHHOE (PU3NUECKOE SBICHHUE;
pacro3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpY)XalIlleM MHUpe, B TOM 4Yucie (U3HUECKHe SIBICHUS B TPUPOIE:
OpUMEPHl ABM)KEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIBI TPEHHs] B NPHUPOJIE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHU3M, IUIaBaHHUE PbIO, pblyard B
TeJIe 4YelI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nyecKkre BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOTO JACUCTBUS MEXaHU3MOB,
KUHETHYeCKass M TMOTEHIMalIbHAs 3HEPTus), MpH OMHCAHUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUH  CMBICT  HUCHOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pelar) pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3NUECKO BETUYNHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanojoxkeHue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JEJaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHHS,
3aMMChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEIUYHMHBI OT
IPYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IIyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAAN CONPUKOCHOBEHHUS TEJ, CHIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJ0, YCIOBUM
IJIaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIIEOBAaHUS, COOUpATh YCTAaHOBKY W
BBHITIOJTHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IIaHy, (DUKCHPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNOo, KOAD(UIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIeAysl TPEAJOKEHHOW HWHCTPYKIUU: MPHU
BBITIOJITHCHUHM HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYWHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYCCKUX 3HAHWKA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaloLlEel Cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTEM CpPaBHEGHHS Pa3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJO0CTOBEPHOM;

WCITOJIB30BATh MPHY BBITIOJTHEHUN YUSOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  coAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MIHTEpHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIE W YCTHBIE COOOIEHUs Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO COJICPKAHUSA, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3MKH, COMPOBOXAATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JABUXKECHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIEKTPUUECKOE IO, MPOBOJHUKU
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS BJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHCAHUI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM HHcCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHbIC SBICHUS B TPUPOJE,
KpUCTAUIBI B mpupojae, uzinydeHue CojHIAa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, HUCIIOIB3YS
bu3ndeckue BeTUYUHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJIUYECTBO
TEIUIOTHhI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, VYACJIbHAs TeEIUIoTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAINPSIKEHUE, CONPOTHBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3HYECKU CMBICT WCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEIWYUH, HAXOIUTh (POPMYINbI, CBSA3BIBAIOIINE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KUHETHYECKOU TEOpUU
CTpPOEHUS BEIECTBA, PUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma a1 ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1IaroB ¢ ONopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BbBIOMpPATh 3aKOHBI U (OPMYIIbI,
HEoOXOouMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJIISpHBIE SIBJICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIEepaTypbl, CKOPOCTU IMPOIIECCa OCThIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsiioB, B3aUMOJEUCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
00Opy10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOIFOTHOM MOIPEUTHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHHMEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMIPOTUBIICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJAHMUKA, CUJIbI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHNE IIOCJIENOBATEIbBHOTO M IApaUIEIbHOTO  COCAMHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh HCCIIEIOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeqysl MPeaJoKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIaHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
buznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHUCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (>KUIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTar), COCTaBJIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUECHMS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecniedeHrs 6€30MacHOCTH MpY OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JAUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATH pPE3YIbTaThl
IPOEKTHOM WJIM HCCIIEOBATENIbCKON EATEIbHOCTH, MIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIM anmapar Kypca (U3HKW,
COIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIAaa B
JIESITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaOIIUXCSI YMEHHUIA:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jaeopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh W TIEPETPY3KHU, IEHTP THKECTH, abCOIMIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBM)KEHME, KOJeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp M CJIOXEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUW B
OKpy’XaIeM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJAE, OUOJOTMYECKOE NEUCTBHE BUAUMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJMOAKTHUBHBIX W3IyYEeHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PUINYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
(bu3nueckue BeNWYUHBI (CpedHsAs UM MIHOBEHHAs CKOPOCTh TeJja Ipu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTbh, YIrioBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJAa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, WMIIYJIbC CHJIBL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAs SHEPIUs CKaToON
NPYXKUHBI, KUHETHYECKas SHEprus, IOJHAs MEXaHH4YecKas »>Heprus,
NEPUOJ U YacTOTa KojeOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, [TOKA3aTEJIb IPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI U €IUHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3UUYECKUE SBICHUS W MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'O YHCEN
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO--CJICICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucremy u3 2-3
yYpaBHEHUI), UCMOJB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUCBIBATh KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAdeHus (u3mueckou
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/OB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHHWsl MpeaMera B cOoOMparomiei
JauH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIupOBaTh BHIBOJIBI;

MPOBOJANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HaudaJbHOW CKOPOCTH, Mepuojaa
KoJIeOaHUH MaTEeMaTHYECKOI0 MAasgTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MAaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus1): IUIAaHUPOBATh MCCIIEJOBaHUE, CaMOCTOSTEILHO COOHpaTh
YCTAHOBKY, (UKCHUpOBaTh pPe3ynbTaThl MOJYYEHHON  3aBUCHMOCTHU
bU3MYeCKUX BETWYMH B BHUAC TAOJWIl M TPaUKOB, JeJIaTh BBHIBOABI TIO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIE HU3MEpeHUs] (GU3UYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla IMph PaBHOYCKOPEHHOM JIBHIKCHUU,
YCKOpPEHHE CBOOOJHOTO MajeHUs, XECTKOCTb MPYKUHBI, KOADPUIIUECHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosil KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Cujaa coOuparomeld JIMH3bI, PaJMOAKTUBHBIA  (OH):
IJJAHUPOBAaTh M3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIYs MPEIOKEHHON WHCTPYKIIUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

co0JIro1aTh MpaBUIa TEXHUKHA 0€30MaCHOCTH MPU paboTe ¢ J1a00paTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3MYCCKUX MOJICTICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, Jyd4, TOHKas JHWH3a, IUIAHETapHas MOJCIbh aToma, HYKJIOHHAas
MOJICTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI  JCHUCTBUS M3YYCHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TIepUCKOIl, (QoToanmapar, ONTHYCCKUE CBETOBOJbI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysS 3HAHHUSI O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3UUYECKUE
3aKOHOMEPHOCTH,

HCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUECKHX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U COOMpArOLEeH JTMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAaKTHYECKOIO MCIIOJIB30BaHUS (PU3MYECKUX 3HAHWHW B IIOBCEIHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTU MPU OOpaIeHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEJICHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX UCTOYHUKOB,;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSTUMHBIN amnmapaT HM3y4yaeMoro pasjena (pU3MKM U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUHU OKPYKAKIEr0 MUPa
bu6mmorexa [IOK
1.1 o - 2 0 0
H3HKa - HayKa O HpHpoae https://m.edsoo.ru/7f416194
b K
1.2 du3nYecKre BeITUYUHbI 2 0 1 nommorexa O
https://m.edsoo.ru/7f416194
N bu6 K
1.3 EcrecTBeHHOHay4HbI METO/ MO3HAHUS 2 1 1 nommotexa [0
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CrtpoeHue BemiecTBa 1 0 0
TPOCHHE BEIIECTR https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMO/ICUCTBUE YaCTHUII ) 0 | bubnnoreka [JOK
' BEILICCTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2 0 0
FPETATHHIE COCTORHIA BermecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3 0 0
CXAHHHICCKOE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 0 1 bubmuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEpAbIMU 3 0 bubnmoreka [JOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChEpHOE AaBCHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 Hpocteie mexarusMb! > I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXaHaeckad SHepriA https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
bubmuorexa [JOK
1.1 C i 7 0 0
TPOCHHE H CBOHCTBA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTITOBBIC TIPOLECERT https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 0 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i 5 2 1 7
OCTOSIHHBIN JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHUTHBIC ABJICHHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
ONEKTPOMATHHTHAS MHYKIHA 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumoneiictBue Te 20 1 3
MMOJICHCTBHC T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXPaHEHHUS 10 0 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0J1e0aHUA U BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 0 3
CXAHITICCRUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHudeckue BOJTHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 ) bubnmoreka [JOK
) DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK




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

4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 Et?fj/l//lr?:;sigglfﬂlﬂw
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 ngj;;fiigﬁﬁﬂlazl%
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue U MorjionieHue cBeTa aToMOM 4 1 ngg;;f;;gg}; f41ada6
5.2 Crpoenue aTOMHOrO sipa 6 1 ngﬁ;;f;;gﬁ%fmﬂm
5.3 SnepHbie peakuuu 7 I ngﬁ;&f{ﬁ)gﬁ?fmﬂm
Wroro no pasaeny 17
Pa3nes 6. [loBTOpUTEIbHO-0000 A0 IM I MOYJIb
6.1 | [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 ) bubnuoreka [IOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne Hara IIporpammuoe OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS
n/m Tema ypoka Bcero H3y4YeHHus cojepKaHue
®dusuka — HayKa o ®u3nkKa — HayKa o BrisiBnenne paznuunii Mexny pusnaeckuMu u
npupone. SpneHus 1 01.09.2024  UpHUPOAC. XUMUYECKUMH [TPEBPAILECHUSMM.
IPUPOIBI ABnenus npuposeL. PacniozHaBanue u Kiaccudukanus GU3HIECKUX ABICHHN:
DusuecKue ABACHUS: MEXaHMYECKHX, TEIIOBBIX, 3IEKTPHYECKHX, MATHUTHBIX
MEXaHMCCKHE, cBeToBBIX. HaGmonenue u onucanue GpU3HIECKUX
TEILIOBBIE, J—
STICKTPUHICCKHC, Onpeiesnenne eHsl JAeeHUs MIKAIbl H3MEPHUTETHHOTO
MAarHUTHBIE, CBETOBBIE, npuopa.
3BYKOBBIE .
Prsmucckie sennuumy, | ASMEPCHIC MHCHHBIX PasMEPOB TeJT  MIPOMEHKYTKOB
Vsmepente dusnueckux ~ BPEMCHH C yUETOM MOTPEIIHOCTEH.
du3nyecKkue IBICHUS 1 06.09.2024 | pennuun. Ouznueckue H3mepenne 00bEMa JKUAKOCTH U TBEPIOrO TEa.
npubopsl. [Torpemnocts | Mi3Mepenue TeMneparypsl Ipy IMOMOILH XKHAKOCTHOIO
HU3MEpEHUi TEPMOMETpA U aTYHNKA TEMIIEPATYPHL.
MexayHapoaHast CUCTeMa = BbINOJHEHHE TBOPUYECKHX 3aJaHHi 110 TIOMCKY CIIOCOOO0B
€JIMHUII U3MEPEHHS HEKOTOPHIX (PU3MUYECKUX XapPAKTEPUCTHK,
HanpHMep, Pa3MepOB MaJlbiXx 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YIaJIEHHBIX 00BEKTOB, OOJIBIINX
pacCTOsIHUM, MaJbIX
dusndeckre BEIMINHBI ®Pusuka — HayKa o BeiaBienue paznuunii Mexay GU3HIECKUMH U
U UX U3MEpPEHHE ! 09.09.2024 [pUpoze. XUMHYECKHMH MPEBPAILCHUIMH.
VpoK-HCCTeIOBaHTE gii;‘lii;feﬂgsi’;ﬂﬂ‘ Pacrnio3naBanue u kiaccuduraus GU3NIECKUX SBICHHI:
"Msmepenne oK : MEXaHHUYECKHX, TETUIOBBIX, JIEKTPUYECKHX, MATHUTHBIX
’ cBeToBbIX. HaOmroneHue u onucanne GU3HMIECKUX
TeMICpaTyphl IpH 1 13.09.2024 = ‘CTHIOBRIC, ABICHHI1
MTOMOIIIH KUJKOCTHOTO AIIEKTPUYECKHUE,

TEPMOMETPA U AATUUKA
TeMIepaTyphl”

MarHUTHBIE, CBETOBBIE,
3BYKOBBIE




MeTopl HAy4YHOTO
no3Hanus. Onvcanue
bu3nUecKux SBICHUINA C
IIOMOILIBIO MOJICICH

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJIETa
[IapuKa, MyneHHOro
TOPU30HTAIILHO, TEM
0oJiblle, YeM OOJIbIIE
BBICOTA ITycKa"

CrpoeHue BeniecTna.
ONLITHI,
JIOKa3bIBAIOIIHE
JIMICKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KCHI/IG HacCTHuIl
BCIICCTBA

Ypok-uccnenoBanue
«OMnBITH IO

HaO0JII0 ICHUIO
TEIJI0OBOrO
PaCIINPEHUSI Ta30BY

16.09.2024

20.09.2024

23.09.2024

27.09.2024

30.09.2024

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH
M3YYaroT MPHUPOLY.
EcrecTBeHHO-HAYUHBIN
METO/T TIO3HAHUS:
Ha0JII0/ICHUE, TTOCTAHOBKA
Hay4YyHOTO BOIpOCa,
BBIJIBIDKEHUE TUTIOTE3,
JKCIIEPUMEHT TI0
MIPOBEPKE THUIIOTE3,
00BSICHCHHE
Ha0II0AaeMOTO SIBIICHHS.
Onwucanne GU3NIECKUX
SIBJIEHUU C IIOMOILILIO
MoJienen

CrpoeHue BemiecTna:
ATOMBI M MOJIEKYJIbI, UX
pa3mepsbl. OTBITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BEIIeCTRA

JBmxeHue yacTui
BemiecTBa. CBs3b
CKOPOCTHU JBUKCHUS
YaCTHI[ C
TeMIepaTypoil.
BbpoynoBckoe
nBrxenue, nuddysus.
BzanmonericTrue
YaCTHI BEIIECTRA:

BriaBmkenne runortes, O0BICHSIOMINUX MMPOCTHIE SBICHHUS,
Harpumep:

— [IOYEMY OCTaHAaBIIMBAETCS JBHXKYILEECS IO
FOPU30HTAJIBHOU MMOBEPXHOCTH TENIO; — IIOYEMY B
JKapKy1o IIOroAy B CBETIION OACKIE MPOXJIaJHEH, UEM

B TéMHOM. [Ipemioxkenne criocoO0B MPOBEPKH

TUIIOTE3.

[IpoBenenue nccuenoBanus 1Mo MPOBEpKe KaKOMImoo
TUIIOTE3BI.

[TocTpoeHue npocTerImx Mojeel GU3NISCKUX SBICHUN

(B BU/IE PHCYHKOB HJIH CXEM ), HAIIPUMED MaIeHHE
IpeIMeTa; MPSIMOJIMHEIHOE pacipocTpaHEeHHe CBeTa

HaGumroenue u nHTEpIpeTalys OnbITOB,
CBHJETEILCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEIECTBA: OIBITH C PACTBOPEHUEM PA3TMIHBIX
BelecTB B Bojie. O1eHKa pa3MepoB aTOMOB U MOJIEKYJT C
UCTIONB30BaHKEM (oTorpaduii, HOITy4YeHHBIX HA AaTOMHOM
cuiioBoM Mukpockore (ACM) — naboparopHas pabora 1o
Teme: «OleHKa JuaMeTpa aToMa METOJIOM PSZIOB (C
UCHOJIb30BaHueM (oTorpaduii)y».

Onpenenenne pa3MepoB MaJIbIX Tell

HaGmonenue u 00bscHeHHE OPOYHOBCKOTO JBIDKCHUS U
sieiteHust nuysun. [Iposenenue u oObsICHEHHE

OIIBITOB 10 HAOJIOICHHIO TEINIOBOTO PACITHPEHUS

ra3oB. [IpoBeneHne u 0OBSCHEHUE OMBITOB TIO
OOHAPY)KEHUIO CHJT MOJICKYJIIPHOTO TIPUTSHKECHUS 1
OTTAJIKHUBAHHSI




MPUTKCHUC U

OTTaJIKUBaHHE
ArperatHbie COCTOSIHUS ArperaTHbIe COCTOSIHUS Onwucanue (¢ UCTIONB30BaHUEM MPOCTHIX MOJIEIIEH )
10 1 04.10.2024 . o N
BEIIECTBA BEILIECTBA: CTPOECHUE OCHOBHBIX Pa3IM4Hii B CTPOSHHHU Ta30B, KHUIKOCTEH 1
ra30B, JKHUIKOCTEH U TBépI[LIX TEIl.
TBEPIBIX OO0BsacHeHne MaJIol COKMMaEeMOCTH YKUIKOCTEH U TBEPABIX
OcoBeHHOCTI (KpHCTAITNYECKUX) TElL. Tel1, OOJIBIION CXKUMAEMOCTH ra3oB. O0bsCHEHNE
. Bsaumocessb Mesxy coxpaHeHus (OpMbI TBEPIBIX TeNl U TEKyUECTH KUIAKOCTH.
arperaTHblX COCTOAHUU CBOWMCTBaMH BEILIECTB B .
[IpoBenenme onbITOB, JOKA3BIBAIOLINX, YTO B TBEPAOM
Bo1bI. O000IIEeHNE 110 pasHbIX arperaTHbIX
COCTOSIHUH BOJIbI YaCTHIIBI HAXOJATCS B CPETHEM
COCTOSIHUSIX M UX
11 paszaeny 1 07.10.2024 ATOMHO-MOIICKYJPHBIM JaNbIIe IpyT OT ApyTa (TNIOTHOCTh MEHBIIIE), 9eM B
«IIepBoHayanbHbIE JKHIKOM.
CTPOCHHEM.
CBCICHUA O CTPOCHUU OCOBEHHOCTH YcraHOBIICHHE B3aUMOCBSI3H MEXTy 0COOCHHOCTSAMH
BELLIECTBAY ArperaTHBIX COCTOAHMIL arperaTHbIX COCTOSIHUHM BOJIBI U CYIIECTBOBAHHEM BOIHBIX
BOJIBI OpTraHU3MOB
(MC — 6uonorwus, reorpadus)
Mexanudeckoe Mexanuueckoe HccnenoBanue paBHOMEPHOTO JBUKEHUS, ONIPEICIICHNE
TIBIDKCHIE. JBI>KeHUE. PaBHOMEPHOE | ero HPHU3HAKOB.
12 PaBHOMEpHOE 1 1 11.102024 4 HepaBHOMépHoe HaOmoienne HepaBHOMEPHOTO JIBIKEHHMSI U OTIPE/ICIICHIE
HepaBHOMepHoe ABIDKCHHUE. LKOPOCTP. €Tro0 OTJIMYMIL OT PaBHOMEPHOI'O ABMKCHHUS.
Cpenssist CKOpOCTh NPH
JBIKEHE Omnpenenenne CKOPOCTH PaBHOMEPHOT'O IBHXKEHUS
HEPaBHOMEPHOM
B (1mapuka B )KUAKOCTH, MOJEIH JIEKTPUIECKOTO
Cxopoctb. Equnauiis JBWKEHUH. Pacuér mytu
13 1 14.10.2024 aBTOMOOWJIS U T.11.).
CKOpOCTH U BPEMCHM JIBHKCHHUA .
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHS OpycKa
WY IIApUKa 110 HAKJIOHHOH MmyIockocTy Penrenue 3agay
Pacuer nyT u Ha OTpeJieieHUE MyTH, CKOPOCTH U BPeMEHH
14 BpEMeHH TBIKEHHS 1 18.10.2024 PaBHOMEPHOT'O IBHKCHUSI.
Ananm3 rpaduKoB 3aBUCUMOCTH MTYyTH M CKOPOCTH OT
BpeMEHHU
15 Nuepuus. Macca — 1 71.10.2024 SBnenvie uneprmu. 3akon =~ OOBsICHEHUE U IPOTHO3UPOBAHUE SIBIICHUI,

Mepa UHEPTHOCTH TeJ

HUHCPUUHU.

O6YCHOBJ'I€HHI>IX HHepL[I/Ieﬁ, HaIpuMep, 4TO NpOUCXOAUT




16

17

18

19

20

IInoTHOCTE BelecTBa.
Pacuer maccel n
o0beMa Teja Io ero
IUIOTHOCTH

JlaGopaTtopHnas pabota
«Omnpenenenue
IJIOTHOCTHU TBEPJIOTO
Tema»

Pewmenue 3amay 1o
teme "Il1oTHOCTE
BemecTna"

Cuia kak
XapaKTEePUCTHKA
B3aUMOJCHUCTBHUS TEIL.
Cuita ynpyrocTu.
3axoH ['yka

JlaGoparopHas paboTa
«M3yyenune
3aBHCUMOCTH
pacTsKeHHS
(nedopmarun)
NPYXUAHBI OT
HPUIOKEHHON CHITBI»

25.10.2024

05.11.2024

08.11.2024

11.11.2024

15.11.2024

21

22

SBiieHUE TATOTEHUA.
Cua TsoKecTH

CBsi3b MEXy CHIION
TSDKECTH U Maccou
Tena. Bec Tena.
Penrtenue 3amad mo

18.11.2024

22.11.2024

BzaumoneiicTBue Tel Kak
NpUYNHA U3MEHEHUS
CKOPOCTHU JIBMXKCHUS TEI.
Macca kak Mepa
WHEPTHOCTHU TeJa.
IInoTHOCTH

BeriectBa. CBs3b
IJIOTHOCTH C
KOJINYECTBOM

MOJIEKYJI B €AUHULIE
00BEMa BelecTBa

Cuna kak
XapaKTePUCTUKA
B3aMMOJICHCTBUSA TeJl.
Cuia ynpyrocTt 1 3aK0H
I'yka. 3smepenue cuisl
C TIOMOIITHIO
JUHaMoMeTpa. SIBiieHue
TATOTEHUS U CUJIa
TsoKecTu. Cuia TsShKeCTU
Ha JpYTHUX IUIaHEeTax.
Bec Tena.

HesecomocTs.
ClI0KeHHe CHIT,
HaIpaBJEHHBIX IO
OJIHOHM IIPSIMOM.
PaBHonelicTBYIOIIAS CHUIL.
Cuna tpenus. Tpenune
CKOJILKCHHS M TPEHUE
nokosi. Tpenue B npupojie
U TEXHUKE

MIPHU TOPMOKEHUH WITM PE3KOM MaHEBpe aBTOMOOHIIS,
[104Ye€My HEBO3MOKHO MTHOBEHHO MPEKPATUTH IBUKEHNE
Ha BEJIOCHUIIEIE WJIM CaMOKaTe U T. 1.

IIpoBeaenue u aHaau3 OMBITOB, IEMOHCTPUPYIOLIUX
HA3MEHEHUE CKOPOCTH JIBIKEHHUS Teja B pe3yJIbTaTe
JIEHCTBHS HAa HErO JPYIUX TENl.

Pemrenue 3anau Ha onpeaeneHrne Macchl Tela, ero 00béMa
1 wioTHOCTH. [IpoBeieHre 1 aHaIu3 OMBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb U3MEHEHUS] CKOPOCTH
T€Ja OT €ro Macchl Mpu B3auMo ercTBuu Ten. 3mepenue
MAacCHI TeJIa Pa3InYHBIMHU CIIOCOOaMHL.

OrnpeaeneHre IIOTHOCTH Tejla B PE3YJIbTAaTe U3MEPEHUS
€ro mMacchl 1 00BbEMa

N3yuenue B3auMOaeHCTBUA KaK MPUYUHBI U3MEHEHUS
CKOpPOCTH Tela Wi ero nedopmarun. Onucanne
pEaIbHBIX CUTYyallMid B3aUMOJICUCTBUSA TEJ C IOMOIIBIO
MoO/Ieliei, B KOTOPBIX BBOAUTCS MOHSTHE U N300paKeHHE
CHJIBI.

Nsyuenue cunsl ynpyroctu. MccnenoBanue
3aBHUCHUMOCTH CHJIBI YIIPYTOCTH OT YAJTUHEHHS
PE3MHOBOTO NIHYpPa WIIH MPYKHUHKI (C TIOCTPOSHHEM
rpaduka).

AHanu3 NpakTUYECKUX CUTyallui, B KOTOPBIX
MPOSBIISIETCA JeMCTBUE CHITBI YIIPYTOCTH

(ympyrocTh Ms4a, KpOCCOBOK, BETOK JIEpEBa U JIp.).
AHanu3 cuTyanui, CBsI3aHHBIX C SBJICHUEM TATOTEHHUS.

OOnbsicHeHHEe OpPOUTAILHOTO IBHKECHUS IJIAHET C
HCIIONb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
HHEpLUU.

W3mepenmne Beca Tena ¢ MOMOIIBIO TUHAMOMETDA.

ObocHOBaHKE 3TOTO CIIOCO0A U3MEPEHHUSL.
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24

Teme "Cuia Tsoxect"”

Cuita TSOKeCTH Ha
JIPYTUX TUIAHETaX.
duznyeckue
XapaKTePUCTUKH
IUIaHET

Hsmepenue cu.
Hunamometp

25.11.2024

29.11.2024

25

26

27

28

29

Bec Tena.
HeBecomocTs

CnoxeHue aAByX Cul,
HaIlpaBJIEHHBIX 10
OJIHOM ITPSIMOM.
PaBHOelicTBYIOIIAA
cuil

Pemenue 3amau no
TEME
"PaBHOAECTBYIOIIAS

cun"

Cuna TpeHus u eé
BUBL. TpeHue B
MPUPOJE U TEXHUKE

JlaGopaTtopHnast pabota
«M3yuenune
3aBHCHUMOCTH CHJIBI
TPEHUS CKOJIBKEHUS OT
CWJIBI IaBIICHUS U
Xapakrepa
COTTPHKACAIOIIUXCS

02.12.2024

06.12.2024

09.12.2024

13.12.2024

16.12.2024

AHanu3 1 MOJIEIMPOBaHNE SIBJICHNUS HEBECOMOCTH.

OKcrepuMeHTaIbHOE MOIY4YEeHNE TpaBuia CI0KEHHS CUII,

HaIlpaBJIEHHBIX BJIOJIb OJTHOW MpsiMoi. Ompenenenue

BEJIMYMHBI PaBHOJAEHCTBYIOIIEH CHIIL.

W3ydeHne CHIIbl TPEHHS CKOJIBKEHHS M CHIIBI TPEHHUS

TTOKOSI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS OT CHJIBI

JIaBJICHUS U CBOMCTB TPYILUXCS IOBEPXHOCTEM.
AHanu3 NpakTHYECKUX CUTYalUi, B KOTOPBIX
MIPOSBISIETCS EHCTBUE CHITBI TPEHMSI, UCTIOIB3YIOTCA
CHoco0bI €€ yMEHBILCHHS WK YBEJINYEHUs (KaTaHUE Ha
JBDKAX, KOHbKaX, TOPMOKEHUE aBTOMOOWIIS,
WCIOJIb30BaHMUE TOAUINITHUKOB, TNIABAHUE BOJHBIX
JKUBOTHBIX U 1Ip.). Pemenue 3axad ¢ UCmoas30BaHueM
(dopMy asst pacu€Ta CHIIBI TSXKECTH, CHITBI YTIPYTOCTH,
CHJIBI TPEHUS
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MTOBEPXHOCTEM»

Pemenne 3amau Ha
onpeneeHue
PaBHOJICHCTBYIOIIECH
CHUIBI

1

20.12.2024

31

32

Pemienue 3anau 1o
TeMaM: «Bec Tenay,
«I"paduueckoe
N300paKCHHUE CHIT»,
«Cuiby,
«PaBHOEHCTBYIOIIAS
CHIT»

KonTponbnas pabota
10 TeMaMm:
«MexaHnueckoe
nBUxKeHue», «Macca,
IJIOTHOCTEY, «Bec
tenay, «['paduueckoe
U300paxKeHue Cui,
«Cuibny

1

23.12.2024

27.12.2024

33

34

35

Hasnenune. CriocoObl
YMCHBIICHUA U
YBCIWYCHUA OaBJICHUA

JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasza ot o0néma,
TeMITepaTyphl

[lepenaua naBnexus
TBEPABIMU TETIaMH,

30.12.2024

10.01.2025

13.01.2025

Hasnenne. CrrocoOsI
YMEHBIIICHUS U
YBEIMYCHUS JaBICHUS.
JlaBieHwue raza.
3aBUCUMOCTD JABICHUS
rasa ot oobéma,
TEeMITepaTyphI.

Hepeaaqa JaBJICHUA
TBépZLLIMI/I TCIIaMH,

AHanu3 1 00bSICHEHHE OIBITOB U MPAKTHYCCKUX
CHTyaHHﬁ, B KOTOPBIX MPOSABIACTCA CUJIa NABJICHU.
O6ocHOBaHME CIIOCO00OB YMCHBUICHHUA U YBCIIMUCHUA
JaBJICHU.

I/ISYLIGHI/IG 3aBUCUMOCTHU JAaBJICHUS Ira3da

0T 00bEMA B TEMIIEPATYPHI.
Nzyuenne ocobeHHOCTEN TIepeaady NaBJIeHHs TBEPIBIMH




36

37

KUIKOCTAMMU M ra3aMi.

3akoH [lackansa

JlaBlIeHHE B KUJIKOCTH
1 rase, BbI3BAaHHOE
NEUCTBUEM CHJIIBI
TSOKECTH

Pemenune 3amad no
Teme «JlapieHue B
JKHJIKOCTH U rase.
3akoH ITackais»

17.01.2025

20.01.2025

38

CoooOmmaronuecs
COCY/IBI

24.01.2025

39

40

41

I'mapaBinuecknii
pecc

MaHoMeTpsI.
ITopiHeBoi
SKUJKOCTHBIM HAcoC
ATtMocdepa 3emnu u

[IPUYMHBI €€
CYILLIECTBOBaHMS

27.01.2025

31.01.2025

03.02.2025

42

Bec Bo3nyxa.
Atmocheproe
JlaBJICHNE

07.02.2025

43

Hsmepenue
aTMOC(epHOTo
naBieHus. OMBIT
Toppuuennu

10.02.2025

JKUIKOCTIMHU U Ta3aMH.
3akon ITackais

3aBHUCUMOCTD JIABJICHHS
YKUAKOCTH OT TITyOHHBI.
IIaeBMaTHUeCKHEC
MaIITUHBI.
I'mapocratudeckuii
napajokc.

Coolmraromuecs: CoCy/Ibl.

I'mnpaBnuyeckue
MEXaHU3MBbI

Atmocdepa 3emn u
atMocepHoe TaBIeHHeE.
[Ipuunns
CYIIECTBOBAHUS

BO3yLITHOW 000JIOUKH
3emumn. OBIT
Toppuuennu. Msmepenue

aTMOC(i)epHOFO JaBJICHUA.

3aBUCUMOCTh
aTMoc(hepHOTO TaBIeHUS
OT BBICOTHI HaJI YPOBHEM
Mopst. [TpuGopsr st
HU3MEpPEHUS
aTMOC(EPHOTO JaBICHUS

TeNaMH, )KUJIKOCTSIMH U Tazamu. OO00CHOBaHUE
PE3YJIbTATOB ONBITOB

O0COOCHHOCTSIMH CTPOEHHSI BEIIECTBA B TBEPIOM, KHUIKOM
1 Ta3000pa3HOM COCTOSIHHAX. DKCIIEPUMEHTAIBHOE
JI0Ka3aTesabCTBO 3akoHa [lackans.

Pemenue 3anayu Ha pacu€T AaBiaeHUs TBEPAOIO Tela.

HccnenoBanne 3aBUCHMOCTH JIaBJICHHS )KUIKOCTH OT
TITyOWHBI TIOTPYKEHUS U TUIOTHOCTH KHUIKOCTH.
Habmionenue n 00bsiCHEHNE THIPOCTATHYECKOTO
napajgokca Ha OCHOBE 3aKkoHa [lackais.

W3ydenne cooOImarONIMXCs COCYIOB.

Pemenne 3ama4 Ha pacuéT AaBICHUS )KUAKOCTH.
OObsicHEeHNE IPUHIUIIA ISHCTBHS THAPABIMIECKOTO
nmpecca, MHEBMAaTUYCCKUX MAalllH.

AHanm3 1 00BSCHEHHE MTPAKTHYECKUX CUTYAITHH,
JIEMOHCTPUPYIOIIUX IIPOSIBICHUE NABJICHUS KUJIKOCTA U
3akoHa [lackasi, HapuMep MPOLECCOB B OPraHU3Me TIPH
IyOOKOBOIHOM HBIPSTHUH.

DKcnepuMeHTaIbHOe O0HApYKeHHe aTMoc(hepHOoTro
JIaBJICHUSI.

AHanu3 1 00BSICHEHHUE ONBITOB U MPAKTHIECKUX
CUTYAaI[U#, CBSA3aHHBIX C JICHCTBUEM aTMOC(EPHOTO
JIABJICHUS.

OO0OBscHeHUE CcylIecTBOBaHUS aTMoc(hepsl Ha 3emile u
HEKOTOPHIX IUIAHETaX WX €€ OTCYTCTBHS Ha IPYTHUX
mwianerax u Jlyne. O0bsiCHEHHE U3MEHEHUS TUIOTHOCTH
atMocepsl ¢ BBICOTOU U 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTBHL.

Pemenue 3ama4 Ha pacuér aTMOC(HEPHOTO TaBICHHSL.




Wzydenune ycrpoiicTBa OapomeTpa-aHepOHuaa.

3aBUCHUMOCTD
44 aTMOC(epHOro 1 14.02.2025
JIABJICHUS OT BBICOTHI
HaJ YPOBHEM MOpPs
bapomerp-anepoun.
45 Amvocgeprioe 1 17.02.2025
JIaBJICHUE HA
Pa3JIMYHBIX BBICOTAX
Pemenue 3agau no
46 teme " AtmocdepHoe 1 21.02.2025
naBieHue"
JleficTBUE KUAKOCTH U [elicTBrE KUAKOCTH U DKcrepuMeHTaIbHOe OOHApYKEHUE TEHCTBHS
47 rasa Ha OIPY>KEHHOE B | 24.02.2005 rasa Ha IOrpy€HHOE B JKUAKOCTH M Ta3a Ha HOFpYX(éHfIOC B HUX TEO.
HHX TeJo. ApXUMEI0Ba e HHX TEJIO. Ormnpeenenne BHITATKUBAIOMICH CHITHI,
cHia BbiTanknpatommas JIEUCTBYIOILIEN HA TEJO, IOTPYKEHHOE B )KUAKOCTb.
(apxumen08a) cua. [IpoBenenue u 00CyKACHUE OMBITOB, JEMOHCTPHPYIOINX
JlaboparopHas paboTa 3akoH Apxumesa.
3aBUCHMOCTD
«Onpenenenne . Tnasanme Tex. BBITAJIKUBAIOIIECH CUJIBL, AEHCTBYIOIIEH Ha TENO B
48 BHITAIIKHBAIOIICH 1 28.02.2025 Bosayxonnasariie KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KHKOCTh
CHIIBL, HeﬁCTBYIOHIeﬁ YHacCcTHu T€JIa U OT IJIOTHOCTH KUJIKOCTH.
Ha TCJI0, MOTPYKECHHOC IIposepka nHezasucumocmu eblmankugarouels
B JKHJIKOCTDH» cunvl, Oelicmayroueli Ha meio 8 HCUOKOCMU, Om
JlaGoparopHas paboTa maccvl mena.
110 TeME HUccnenoBanne 3aBUCHMOCTH Beca Teja B BOJIE OT
«HccnenoBanue 00BéMa TOTPYKEHHOH B )KHUIKOCTH YaCTH TEJIa.
49 3aBUCUMOCTH Beca Teya 1 03.03.2025

B BOJI€ OT 00bEMa
MIOTPY>KEHHOU B
KUAKOCTb YacCTH TEIa»




50 [TnaBanue Ten 06.03.2025
JlaGoparophas paboTa Pemienue 3agau Ha IpUMEHEHHE 3aKOHA ApXumena u
"KOHCprHpOBaHHe ycioBus miiaBanus Tea. KoHcTpyupoBaHue apeoMerpa
51 BpeOMETpa IiH 11.03.2025 fﬁ;ﬁﬁﬁi‘éﬁpﬁfﬂe o onpeAsneme <
KOHCTPYUPOBaHUE :
JIOJIKU U ONPENECIIEHUE
e€ rpy3onoabéMHOCTH"
Pentenue 3amau mo
temaMm: «lImaBanue
CYIOB.
52 BosayxomiaBanuey, 14.03.2025
«/laBiieHHME TBEPIBIX
TeJ, JKUJIKOCTEH U
ra3oB»
KoHTtposbHas pabota
53 no teme «JlaBienue 17.03.2025
TBEPIBIX TEIL,
JKUJIKOCTEN U Ta30BY»
54 Mexannueckas paboTa 21.03.2025 | Mexanudeckas padora. OKCNEPUMEHTAIILHOE OIPEAEIICHUE
5 MortsocTh. EAuHHIb! 31.03.2005 Mormnocts MeXaHU4eCKOH pabOThI CHIIbI TSKECTH
MOIIHOCTH e TIpY TTJICHAH TeJIa ¥ CHITBI TPEHUS TIPU
paBHOMEPHOM MEPEMEIICHUH Tela T10
Ypok-uccnenoBanue TOPU30HTAIHLHON TTOBEPXHOCTH.
56 "Pacuér MOII}HOCTI/I, 04.04.2005 Pacuér MoIHOCTH, pa3BUBAaEMOM MPH MOIBEME IO
pa3BUBAEMON IIpU JIECTHUIIE.
MoabEMeE T10 JJecTHHUIE" Pemtenue 3ana4u Ha pacuéT MEXaHUYECKOW PabOTHI U
MOIITHOCTHU
57 [IpocThie MEXaHU3MBI. 07.04.2005 [IpocThie MEXaHU3MBI: OrmpeneneHre BEIMTPHIIIA B CHIIE MIPOCTHIX MEXaHU3MOB

Priuar. PaBHOBecue

phr4ar, OJI0K,

Ha OpuMeEpe pblyuara, NOJABUXKXHOTO U HCTIOABUXKHOI'O
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59

CHJI Ha pbI4yare

Priuaru B TeXHHKE,
OBITY ¥ TIPUPOJIC.
JlaGopaTopHnas pabota
«Uccnenosanue
yCIIOBUI paBHOBECHUS
pbIyara»

Pentenue 3amau mo

TeMe «Y CIIOBUS
PaBHOBECHSI pblyara

11.04.2025

14.04.2025

60

61

Koapdpumnment
IIOJIE3HOTO ACUCTBUSA
MEeXaHHU3Ma.
JlaGopaTopHnas pabota
«3mepenue KII1/]
HAaKJIOHHOM
MIJIOCKOCTH

Pemenue 3amay mo

teme "Pabora,
MorHocTh, KIT/"

18.04.2025

21.04.2025

HaKJIOHHAS TUTOCKOCTb.
IIpaBuiio paBHOBeCHUS
poruara. Ilpumenenue
MIpaBHIIa PAaBHOBECHS
pelyara K OJIOKY.
«30510TOE TTPaBUIION
Mexanuku. KI1/]
MIPOCTBIX MEXaHU3MOB.
IIpocThie MexaHU3MBI B
OBITY U TEXHUKE

0JIOKOB, HAKIIOHHOH MI0cKOCTH. MccieoBanme yCioBus
paBHOBecus pordara. OOHapy>KeHHE CBOHCTB MPOCTHIX
MEXaHHM3MOB B Pa3JIMYHBIX UHCTPYMEHTAX U
MIPUCIIOCOOICHUSX, UCTIONB3yEMBIX B OBITY U TEXHHKE, a
TaK)Ke B KUBBIX OPraHU3Max.

DKCIEePUMEHTAILHOE T0Ka3aTeIbCTBO PABEHCTBA PabOT
P IPUMEHEHNUH TIPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ] HakTOHHON MIOCKOCTH.

Pemenwne 3ama4 Ha TpUMEHEHNE TIPaBHUIIa PABHOBECHS
pbruara u Ha pacuét KITJI

62

Mexaandaeckas
SHEPrusl.
Kunernueckas u
MMOTEHITMAILHAS
SHEPrus

25.04.2025

63

3aKOH COXpaHEHUs
MeXaHUYECKON
SHEPruu

28.04.2025

64

YPOK-3KCIIEpUMEHT 110

07.05.2025

Mexanudeckast SHEPrusl.
Kunernueckas u
MOTEHIMAIbHAsA SHEPTUsl.
IIpeBpaiieHue o1HOTO

9KCHepI/IMeHTaJH)H06 OIpPEACICHUE N3MCHCHHUA
KHHETUYECKON U HOTCHL{I/I&HBHOﬁ SHEPruu TCjia Npu €ro
CKaThIBAaHMH 10 HAKJIOHHOM INIOCKOCTH.
(DOpMy.TII/IpOBaHI/IC Ha OCHOBEC HCCJICAOBAaHMUA 3aKOHa




65

TEME
"JKcrnepuMeHTaIbHOE
omnpeieNeHue
W3MEHEHMUS
KHHETUYECKON N
OTEHIIMAIBHON
SHEPrUHU NMpU
CKaThIBaHHMH TeEJa I10
HaAKJIOHHOM
IUIOCKOCTH"

KonTponbnas pabota
no Teme «Pabora u
MOIIIHOCTb. DHEPT U

12.05.2025

BHUa MEXaHUYECKOU
SHEPTUH B JPYIOMH.
3aKoH COXpaHEHUS
SHEPTUH B MEXaHUKE

COXpaHEHUs1 MexaHu4ecKoi sHeprun. O0CcyxaeHne
TPaHUI] TPUMESHIUMOCTH 3aKOHA COXPAaHEHUS SHEPTUU.

Pemenwne 3amaq ¢ UCTIONB30BaHNEM 3aKOHA COXPAHEHHUS
SHEPTUHI

66

PesepBHBII ypOK.
Pabota ¢ TekcTaMu 110
TeMe "MexaHH4ecKoe
JIBIOKeHHE"

16.05.2025

67

PesepBHBIi ypOK.
PaGora ¢ Texcramu o
teme "/laBeHue
TBEPABIX TEI,
JKUJIKOCTEN 1 ra3oB"

19.05.2025

68

PesepBHBIi ypOK.
PaGora ¢ TexcTamu o
teme "Pabora.
MorHoCTb. DHEprus"

23.05.2025

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68




8 KUIACC

Ne Jlara IMporpammuoe OcHOBHBIE BH/IBI 1€ATEILHOCTH 00yYaIOIIHXCS
n/m Tema ypoka Bcero U3yYeHust coxep:KaHue
OcCHOBHBIE TIOJIOKEHUS OCHOBHBIC MTOJIOKEHHUS HaGumrogenue 1 nHTEpIpeTalys OnbITOB,
MOJIEKYJIIPHO-KMHETUYECKOM | MOJICKY/ISIPHO-KUHCTUYCC | CBUIETENbCTBYIOLIMX 00 aTOMHO-MOJIEKYJISIPHOM
TEOPHHU M UX OIBITHBIE 01.09.2024 Kou TCOPHHN CTPOCHHA CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM
IMOATBEPKIACHUS BemecTsa. Macca 1 Pa3IMYHBIX BEIIECTB B BOJE.
Pa3MEPBI aTOMOB U Pemenue 3a7a4 1o OLCHUBAHUIO KOJIMYECTBA ATOMO
B TOMOB
Macca u pazmep aTOMOB U 1 MoeKyT. ONBITEL !
MOIIEKYII 06.09.2024  noxrseprnatome WIIM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA.
S U—— OCHOBHBIE HONOKCHSI AHanm3 TekcTa APEeBHUX aTOMUCTOB (HAIpHMep,
. ; (parmenta mosmel Jlykpenust «O pupojie Bemein») ¢
ra3000pa3HOro COCTOSAHMIA 1 MOJICKYTAPHO-KHHETHHCC - 5 . .
semeoTBa 09.09.2024 kot Teopum. U3JI0KCHUEM 000CHOBaHHI aTOMHO# THITOTE3bI
3 cMbIcIoBOe yTeHue). OneHka yoeuTeIbHOCTH STHX
. Mouenu TBEPIOTO, ( ) )- O yoea
OObscHEeHUE CBOWCTB JUITKOTO 1 000CHOBaHHUIA.
TBEPIOTO, KMAKOTO U ra3006pasHOro OO0bsacHeHne OPOYHOBCKOTO JIBIDKEHUS, SBIICHUS
ra3000pa3HOro COCTOSHMIA COCTOSIHWI BEIIECTBA. mubGy3un U pa3Induil MeX 1y HUIMUA Ha OCHOBE
BEIIECTBA HA OCHOBE 1 13.09.2024 Kpucranmueckne u MIOJIO’KEHU I MOJIEKYIISIPHO-KMHETUYECKON TEOPUU
o amop(HbIE Tena.
IOJIOKEHUH MOJIEKYJIAPHO- pd . CTPOCHHA BEICCTRA.
i Obwscuenne cpojicrs OObsiCHEHNE OCHOBHBIX Pa3lIMuUil B CTPOCHUH
KUHETUYECKON TEOPHH [A30B, KEIKOCTEH H € ¢
" ra30B, )KUAKOCTEH U TBEPABIX TN C
Kpucrannuueckue u amopgHbie TBEP/BIX TN HA OCHOBE .
1 - UCIIOJIb30BAaHHUEM ITOJI0KEHHUI
MOJIOKEHU I .
Te1a 16092024 MOJICKYJIAPHOKMHCTUYCCKOU TECOPHUU CTPOCHUA
MOJICKYJISIPHO-KMHETHYEC
CMaLII/IBaHI/Ie nu KaHI/IJ'[J'[HpHOCTL, o BCIIIECTBA. HpOBeJleHI/Ie OIILITOB 110 BEIpAIITMBAHHUIO
1 KOH Teopun. Cmaumsanme KPUCTAJIJIOB MIOBAPEHHO# COJIM MJIH caxapa
[ToBEpXHOCTHOE HATSKEHUE 20.09.2024 KATHJITSPHBIC SBICHHA. :
TenmoBoe pacumpeHue u 1 TeruoBoe pacmpenue u
coKaThe 23.09.2024 @ cxartHe
Temneparypa. CBsi3b
TEMIIEPATypPBI CO CKOPOCTHIO 1
27.09.2024

TEIIJIOBOI'O IBMXKXEHUA YaCTHUIL
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BuyTtpennsis sueprusi.
CriocoObl U3MEHEHUS
BHYTPEHHEN SHEPIUU

BI/II[BI TEILIONEpCaAaYn

30.09.2024

04.10.2024

11

12

VYpoxk-koHpepeHuus
"IIpakTuueckoe
UCIOJIb30BaHUE TETIOBBIX
CBOWMCTB BEIIECTB U
MaTepuasoB B LEJIX
aHeprocoepekeHus "

KonnyecTBo TEIIOTEI.
VenapHas TEMIOEMKOCTD

07.10.2024

11.10.2024

13

14

YpaBHEHHE TEIIOBOTO
Oananca. TeruooOMeH u
TEIJIOBOE PAaBHOBECHE

JIaGoparopHas paboTa
"HccnenoBaHue sIBIEHUS
TEII000MeHa IpH
CMEITUBAHNHN XOJI0HON U
ropstuei Boab!"

14.10.2024

18.10.2024

15

16

Pacuer konnuecTBa TEMIOTHI,
HE00X0IMMOTr0 ISl HArPEBAHUS
TeJa ¥ BBIACISIEMOTO M TIPH
OXJIaXKICHUH

JlaGopatopHnast pabota

"OnpeneneHue yaeabHOU
TEMIOEMKOCTH BelecTBa"

21.10.2024

25.10.2024

Temmnepatypa. CBs3b
TEMIEPATyPHI CO
CKOpPOCTBIO TEIIIIOBOTO
IBVOKCHHS YaCTHII.
BryTpeHnnsis sHeprus.
Crioco0b! U3MEHEHHS
BHYTPEHHEH SHEPTHH:
Terionepeaaya u
COBEpIIICHHUE PaOOTHI.
Buasl Tennonepenayu:
TEIUIONPOBOTHOCTH,

KOHBEKIUA, U3JTYYCHHUE.

KonuuecTBO TEIIOTHI.
VnenpHas TEINIOEMKOCTh
BemiecTBa. TemmooOMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [1naBneHue u
OTBEpCBaHHE
KPUCTAILTHYECKUAX
BEIIECTB. Y IeIbHAas
TeIIOTA TIJIaBJICHHS.
[TapooGpa3zoBanue u
KOHCHCAITHS.
Ucnapenue. Kunenue.

VY nenwHas TEmjioTa
nmapooOpa3oBaHus.
3aBHCUMOCTH
TEMIEPaTypPhl KUIICHUS OT
aTMOC(EPHOTO JABIICHUSI.

BnaxunocTs Bo3nyxa.
OHeprus TOIUIHNBA.
VY ienbHas TemioTa

O6ocHOBaHME TIPABHUIT H3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CITIOCOOOB U3MEPECHHUS U IIIKAJ
TEMIIepPaTyphl.

HaGuronenue u 00bsICHEHHE OTIBITOB,
JIEMOHCTPUPYIONIUX U3MECHCHUE BHYTPEHHEH SHEPTHH
TelNa B pe3yIbTaTe TEIuIonepeadyd U padoThl BHEIITHUX
CHIL

HaGmroienue u 00bsICHEHHE OIBITOB, 00CYXKICHUE
MIPAKTUYECKUX CUTYAIIUH,

JIEMOHCTPUPYIOIINX PA3THUUHBIC BUIBI
TEIJIONEepeaaun: TeIJIONMPOBOIHOCTE,

KOHBEKITUIO, U3TyUeHUE.

HUccnenopanue ABICHHUS TEINIOOOMEHA TPU
CMEIIMBAaHUU XOJIOMHOM 1 ropstueii Bojsl. Habmronenue
YCTaHOBJICHUS TEILIOBOT'O PABHOBECHS MEXKIY TOpIUeit
1 X0JNoAHOH Bosoi. OnpeneneHue (M3MepeHue)
KOJMYECTBA TETUIOTHI, IOJTYYSHHOTO BOJIOW MIPH
TEIII000MEHE C HArpeThIM METAIUIMYECKUM IUITUHAPOM.
Ompenenenue (M3MepeHNE) YACIbHON TEIUIOEMKOCTH
BEIIlECTBA.

Pemenne 3agad, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEINIOEMKOCTH MpHU
TeImIooOMeHe.

AHanmu3 cUTyaryii MpakKTHIeCKOT0 UCIIOIb30BaAHUS
TETJIOBBIX CBOMCTB BEIIECTB U MAaTEPHAIIOB,
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18

DHeprus ToruBa. Y ieabHas
TEIJIOTa CTOPAHUS

IInaBneHue n OTBCPACBAHUC

KpUCTAJIIMYCCKUX TECII.
y,I[eJ'IBHaSI TCIJIOTA IIJIaBJICHUA

05.11.2024

08.11.2024

19

Jlaboparopnas pabota
"Onpenenenue yaenabHOU
TEIUIOTHI IIJIABJICHUS JibAa"

11.11.2024

20

21

22

23

24

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue

Kunenwue. Y aeapHas Temiora
mapooOpa3oBaHus U
KOHJICHCALMH. 3aBUCHMOCTb
TGMHGpaTypBI KHUIICHUS OT
aTMoc(hepHOro JaBJICHUS

Brnaxxnocts Bo3ayxa.
JIaGoparopHas paboTa
"OnpeneneHne OTHOCUTEIHHOM
BJIQ)KHOCTH Bo3ayXxa"

Pemenue 3anau Ha
ONPEACIIEHUE BIIAXKHOCTH
BO3/yXa

[TpuHIUIBEI paOOTHI TEMIOBBIX
nsurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO
cropanus

15.11.2024

18.11.2024

22.11.2024

25.11.2024

29.11.2024

25

KII/I TermoBoro aBuraress.
TeruioBbIe IBUTATENN U 3aLIUTA

02.12.2024

CTOpaHUSL.
[punnHIE pabOTHI
TEIJIOBBIX JIBUTATEIICH
KIIJI remoBoro
JaBurareins. TemioBbie
JIBUTATEJIH W 3aIIATa
OKPY>KaloIen Cpeibl.

3aKOH COXpaHEHUs
U IIPEBPALLECHHUS
SHEPIUU B
TEIJIOBBIX
rporeccax

HaIpuMep, B LEJSIX YJHEProcOepeKeHus:
TETUTOU30JIAIINS, SHEPTrocOeperarore KPHIIIIH,
TEPMOAKKyMYJISITOPHI U T. A. HabmoneHre sBneHmit
WCTIApEHUS ¥ KOHJEHCAIINH.

HUccnenoBanue npouecca UCapeHus: pa3IudHbIX
JKUIKOCTEH.

OOBsICHEHHNE ABJICHUH HCTIApEeHUS U KOHIACHCAITIH Ha
OCHOBE aTOMHO- MOJIEKYJISIPHOTO YUEHHSI.
Hab6monenue u 00bsCHEHHE IpoIecca KUTICHHUS, B TOM
YHCJIC 3aBUCUMOCTHU TEMIICPATYPBI KUIICHUSA OT
JTABJICHHUS.

Onpenenenne (M3MEpPEHHE) OTHOCUTEHHON BIIAKHOCTH
BO3/yXa.

Habmronenue mporecca riaBieHUs] KPUCTAIUINIECKOTO
BEILIECTBA, HapuMep, Jibaa. CpaBHEHHE TIPOLIECCOB
IJIaBJICHUSA KPUCTAJUIMYCCKUX TCII U pa3MATYCHUA TIpU
HarpeBaHUuH aMOP(HBIX TEl.

Ompenenenve (M3MepeHNE) YACIbHON TETUIOTHI
TUIABJICHUS JIbJIA.

O6T>$ICH€HI/IG SIBJICHUM TJIaBICHUS U

KpUCTAIDIM3AIH HA OCHOBE

ATOMHOMOJIEKYJISIPHOTO YUCHHUS.

Pemenwe 3ama4, CBA3aHHBIX C BEIYACICHHEM
KOJIMYECTBA TEIUIOTHI B IPOLIECCax TeTUIonepeaadn
IIpU TUIaBJICHHUU U KPUCTAJIJIN3alluX, UCTIAPECHUHN U
KOHJICHCAITMU. AHAIIN3 CUTYaITUil IPaKTHIECKOTO
NIPUMCHCHUSA SIBIICHUM TUIABICHUS U KpHuCTaJUIN3allu,
HanpuMep, MOJyYCHNUE CBEPXUHCTHIX MaTepPHaIOB,
coJjieBas rpeiika u Ap. AHaIu3 paboThl 1 00bSICHEHHE
MIPUHIMIA ASHCTBHS TETJIOBOTO ABUIATEIS.
Brruncrienne Konm4ecTBa TEMIOTH,
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OKpYKaroLIEH cpe/ibl
3aKOH COXpaHEHUS U
MIpEeBpALICHHS SHEPTUU B
TEIUIOBBIX IMpolLieccax

06.12.2024

27

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme "TemnoBsie
siBIcHHS. M3MeHeHue
arperaTHbIX COCTOSTHUI
BerecTna"

09.12.2024

28

KonTponbhas padbora no teme
"TemnoBble sIBICHUS.
N3menenne arperaTHbIx
COCTOSHUH BerecTna"

13.12.2024

29

30

31

Onektpuzanus Ten. [[Ba pona
JNMEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIHEH
Y TIPU CONPUKOCHOBEHHUH"

B3anmoneicTeue 3apsyKeHHBIX
ten. 3akoH Kynona

16.12.2024

20.12.2024

23.12.2024

32

DneKTpruYecKoe moJie.
HanpsixeHHOCTB
ANEKTPUYECKOTO TIOJISL.
[TpuHumn cynepnosunumn
NNEKTPUYECKUX TOJIEH

27.12.2024

33

Hocurenu snekrpruecknx
3apsA70B. DIEeMEHTapHBIN
3apsan. CtpoeHue aToma

30.12.2024

DNeKTpU3anus Tel.
[Ba pona
AIEKTPUICCKUX
3apsJIOB.
Bsaumoaeiicteue
3apSOKEHHBIX TEJI.
3akon Kymnona
(3aBHCHMOCTD CHJIBI
B3aUMMOICHCTBHS
3apSOKEHHBIX T€T OT
BEJIMYUHBI 3apsI/IOB U

Habmroienue u mpoBeieHHe OIBITOB 110
3JIEKTPU3ALUHU TEN PU CONIPUKOCHOBEHUU U
WHJIYKIIUEH.

Hab6mroaenue u 00bsICHEHHE B3aUMOIEHCTBHS
OJHOUMEHHO U Pa3HOUMEHHO 3aPSIAKEHHBIX TEJl.
OO0psacHeHue PUHIINIIA AEHCTBUS SJIEKTPOCKOTA.
OObscHeHNUE SIBICHUH JIEKTPU3ALNN TIPU
CONPUKOCHOBEHUU TEJ U UHIAYKIUEH C
HCIIONb30BAHUEM 3HAHUM O HOCUTENSX IEKTPUUECKUX
3aps0B B BelecTBe. PacriosHaBaHue 1 00BICHEHHUE




HpOBOZ[HI/IKI/I N JUSJICKTPHUKH.

PacCTOAHUA MEKIY

SIBJICHUM 3JIEKTPU3ALIUU B TIOBCETHEBHOM KU3HHU.

34 3aKOH COXpaHEHHUS 10.01.2005 TeJIaMu). HaGmronenue v 0ObSICHEHHE OIBITOB,
3JIEKTPUYECKOIO 3apsiaa U DIEeKTPUYECKOE TMOJIE. HIUTIOCTPUPYIOIIMX 3aKOH COXPAHCHUA
Hanpsik€naocTs SIEKTPUYECKOTO 3aps/a.
Pemrenue 3agaq Ha
35 CHEHIE o SIEKTPUIECKOrO MOJIA. Hao6monenue onmbITOB 10 MOICTHPOBAHHIO CHIIOBBIX
MPUMEHEHHUE CBOVICTB N .

p 13.01.2025 [Ilpunimn JUHUH 37IeKTpryeckoro nois. McenenoBanue qeicTBus
SJCKTPHICCKUX 3apsN0B CyIepIO3ULINNI 3JICKTPUYCCKOI0 MO Ha IPOBOJHUKHU M JUIICKTPUKH
DNEeKTPUYECKHUM TOK, YCIOBHS JNEKTPUUYCCKUX TTOJICH

36 €ro CyIECTBOBaHUSI. (Ha KaueCTBEHHOM
oBHe). Hocurenu
HcTouHMKH 3TIEKTPUYECKOTO 17.01.2025 P )
ANEKTPUYECKUX
TOKa
3apsIIOB.
OnemMeHTapHbII
37 JIecTBUS SIIEKTPUIECKOTO SIEKTPUYECKHiT 3apsi.
TOKa 20.01.2025 Crpoenue aToma.
[IpoBonHUKH U
Ypoxk-uccienoBanue DNEeKTPUIECKUN TOK. HaGuroienue pa3iiuyHbIX BUJIOB ICHCTBUS
28 "[leHCTBHE DIEKTPHYECKOTO VYCioBUs CYIIECTBOBAHUS | 3JIEKTPHIECKOTO TOKA M OOHAPYKEHHE ITUX BUJIOB
JNIEKTPUYECKOTO TOKA. i i
TIOJIST Ha TIPOBOHHUKHY U 24.01.2025 p JIeWiCTBHS B ITOBCEIHEBHOM xn3Hu. HabmroaeHue
MOTEKTPUKH" VICTOUHNMKH MOCTOSHHOTO  py3yyKHOBEHNS Ia30BOr0 Pa3psiia U MEKTPHYECKOTO
5 . ToKa. JleHCTBHA TOKa B )uaKocTh COOpKa M UCIIBITAHNE
JIEKTPUYECKUHU TOK B .
39 P SIICKTPHICCKOTO TOKA JNIEKTPUYECKOH [IEMH MOCTOSHHOTO TOKA.
MeTalulax, )KUIKOCTIX U ra3ax 27.01.2025 (TemnoBoe, XMMHYECKOE,
MarHuTHOC) Uzmepenue cuitel TOka amnepmeTpom. M3mepenne
40 OnekTpuyecKas LUernb 1 eé 3 . AIIEKTPHUUYECKOTO HAIIPSKEHHS BOJIBTMETPOM.
JIEKTPUYECKUI TOK B
COCTaBHBIC YaCTH 31.01.2025 x KZIZ a3a [IpoBenenme n 00BICHEHNE OIBITOB,
15018 TAX U T’ X.
Cuna Toka. _Ha60paT0pHa;{ 9J]CKTpI/I'-IeCKa$I Hes JAEMOHCTPUPYIOIIUX 3aBUCUMOCTD JJICKTPUICCKOI O
41 pa60Ta "I/I3MepeHI/Ie u 03 02 2025 CHiIa TOKA. COIMPOTHUBJICHUS IPOBOAHUKA OT €0 JJIWHBI, IIJIOIAan
peryjaupoBaHue CHIIbI TOKA" o DreKkTpuyecKoe ;onepequro CCHCHUA 1 MaTepHalla.
CCIIe/IOBaHNE 3aBUCUMOCTH CHJIBI TOKA, TIPOTEKAIOIIETO
DJeKTpUYIECKOE HAMPSDKEHHUE. HAIPSDKCHHC.
Bonst™etp. JIabopatopHas CompoTuBicne HePe3 PESHETOP.
42 ' OT CONIPOTHBJICHUS PE3UCTOPA U HANPSHKEHUSI Ha
aGota "Usmepenue 07.02.2025  [POPOMIIEE:
T MEPECHUE U .02.
p P VY enbHoe pe3ucrope.

peryJupoBaHue HanpspkeHus "
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44

45

46

47

48

49

ConpoTuBieHre NPOBOJHUKA.
VY nenbHoe CONPOTUBIICHHE
BEIIECTBA

JlaGopaTopHas pabora
"3aBUCUMOCTb JIEKTPUUYECKOTO
COIPOTHUBIICHUS IPOBOIHUKA OT
€ro JUITMHBI, TJI0IATU
MONEPEYHOI0 CEYEHUS U
Marepuana"

3aBHUCUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMma jist
y4acTKa [enu

JlaGopaTopHas pabora
"UccaenqoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa M HaMpsHKEHUs Ha
pesuctope"

IlocnenoBatenbpHOE U
napajiyieJIbHOC COCANHCHU A
IIPOBOAHHUKOB

JlabopaTopHas paboTta
"[IpoBepka mpaBuiIa CIOKEHUS
HaIpsHKEHUN IIPU
IIOCJIE0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHnas pabora
"IIpoBepka mpaBuiia AJIsl CUIIbI

10.02.2025

14.02.2025

17.02.2025

21.02.2025

24.02.2025

28.02.2025

03.03.2025

COIPOTHBIICHUE
BemiecTBa. 3akoH Oma
JUTSL YIacTKa TIeTTH.
ITocnenoBarensHOE U
napanieabHoe
COeMHEHHE
npoBogHHUKOB. PaboTa
Y MOIIHOCTh
ANIEKTPHYECKOTO TOKA.
3akoH J[xoyns—JIenua.
DIEeKTpUYECKUE IIENH U

moTpeduTenn
3IEKTPUUECKOU
SHEPTUU B OBITY.
KopoTtkoe 3ambikanue

IIpoBepka nmpaBuia CIOKEHUS HAMIPSKEHUN TpU
MOCJIeI0BAaTEILHOM COSAMHEHUH JIBYX PE3UCTOPOB.

HpOBepKa mpaBuJia 1Jid CUJIbI TOKa IIpU
napajjicIbHOM COCANMHCHHUU PE3UCTOPOB.

AHanu3 cUTyaluil mociaea0BaTeIbHOro U
NapajuIeIbHOTO COEAMHEHNS IPOBOIHUKOB B
JIOMAITHUX AIEKTPAYECKUX CETSX.

Pemenue 3anau ¢ ucnonb3oBaHueM 3akoHa OMa U
(dhopmyn pacdéra 3JIEKTPHUECKOTO CONPOTUBICHUS MTPU
ITOCIIEZIOBATEIFHOM U MApaJuIeThHOM COSAMHEHUN
poBoAHKUKOB. OnpesienieHne paboThl YIEKTPHUECKOTO
TOKa, MMPOTEKAIOIIETO Yepe3 Pe3UCTOP.

Onpenenenne MOIITHOCTH JIEKTPUIECKOTO TOKa,
BBIJIEISIEMOW Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHITHI TOKA Yepe3
JAMIIOUKy OT HampspKeHus Ha Heil. Onpenenenne KI1J]
HarpeBaTellsl.

HccnenoBanne mpeodpazoBaHus SHEPTHH TTPH
noabéMe Tpy3a anekTpoasurareneM. OObsICHEHHE
yCTpOMCTBa M MPUHIHIIA ASHCTBUS TOMALTHUX
3NEKTPOHArPEBATENBHBIX TPUOOPOB. OOBICHEHNE
MPUYMH KOPOTKOT'O 3aMBIKaHUS M MPUHIIMIIA 1eHCTBUS
IJIABKUX [IPENOXPAHUATENEH.

Pemenne 3a71a4d ¢ MCOIL30BaHUEM 3aKOHA

oxoyns—Jlena
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51

TOKa IPH MapajIeIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemrenue 3agaq Ha
npuMeHeHue 3akoHa Oma jis
Pa3IMYHOTO COCTUHECHHUS
MTPOBOTHUKOB

PaGora 1 MoLIHOCTE

AJIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

06.03.2025

11.03.2025

52

Jlaboparopuas pabora
"Onpenenenue padoThl U
MOIITHOCTH 3JIEKTPHUECKOTO
TOKa"

14.03.2025

53

DNEeKTPUYECKHE LIETTH U
MOTPEOUTENH IIEKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

17.03.2025

54

[ToaroroBka K KOHTPOJIBHOMU
pabote 1o Teme
"DnexkTpruuecKue 3apsbl.
3apspKeHHBIC TeJa U UX
B3aumoencTBus. [locTostHHBIN
NEKTPUYECKUH TOK"

21.03.2025

55

KonTponbhas pabota no teme
"DnexkTpruuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoAeucTBUsA. [10CTOSHHBIN
NIEKTPUYECKUH TOK"

31.03.2025

56

ITocTossHHBIC MarHuThbl, UX




B3aUMOJIEICTBUE 04.04.2025
Ypoxk-uccienoBanue [TocTostHHBIC MATHUTHI. HccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS
57 "N3ydeHue mosei mocToSHHBIX 07.04.2005 Bsanmonetictene HOCTOSIHHBIX MarHUTOB.
MaraHuToB" o TTOCTOSHHBIX MATHUTOB. H3yuyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB
MaruTHoe mose. MarHuTHoe Maruuthoe nose. Ipy UX 00BEIMHEHNN U pa3eneHnn. VccienoBanue
58 one 3e . (; N MaruuTHOe nosie 3eMIIM | MarHUTHOTO B3aUMOZEHCTBHUS
1oJje 3eMJIM U €ro 3Ha4YeHU
11.04.2025
JUTSL SKU3HU Ha 3eMiie
OmneiT DpcTena. MarauTHoe U ero 3Ha4YeHHue s MOCTOSIHHBIX MAarHUTOB.
T10JIE HIEKTPHYECKOr0 TOKA xu3HH Ha 3emie. OmbIT W3ydeHre MarHuTHOTO TIOJISl IIOCTOSIHHBIX MarHUTOB
59 MarHHTHOE ToJie KATYIIKH C 14.04.2025 2pcrena. MarautHoe IpH UX 00bEIUHEHNH U pasaenenun. [Iposenenue
TOKOM IIOJIC SMEKTPUIECKOTO OTBITOB MO BU3YAJIM3AIIMH TOJIS TOCTOSHHBIX MarHHUTOB.
roxa. [Ipamenerme W3yueHwue sSBICHUS HAMATHUYUBAHUS BEIECTBA.
IIpuMeneHne 31EKTPOMArHUTOB 3JIEKTPOMAarHUTOB B .
. HccnenoBanue NeHCTBUS SJIEKTPHUSCKOTO TOKA Ha
B TexHuke. JlaboparopHas TexHuKe. JlelicTBre
MarHUTHYIO CTPEJKY.
" - MarHuTHOTO MOJIs Ha
60 pabota "M3yuenue neicTBus 18.04.2025 | pogosmk ¢ Toxom ITpoBeieHHE ONBITOB, AEMOHCTPUPYIOLINX
MarHUTHOTO I10JIs Ha o —— 3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHSI KaTYILIKA C TOKOM
n
HPOBOZTHUK € TOKOM OCTOSHEOIO TOKA. Y MarHuTa OT CHJIbI M HANPaBJICHUS TOKA B KaTYIIKE.
DNEeKTPO/IBUTATETh Hcnonb3oBanue AHanmu3 cUTyarii MpakTHIeCKOro MPUMEHEHUS
IMOCTOSIHHOI'O TOKA. DIEKTPOJBHUIATENEH B 3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECCKUX
Wcrnonb30oBaHue TCXHUYCCKUX yCTpoiicTBax, IPOMBIIUIEHHOCTH, MEJULIUHE).
eKTPOJIBHTaTeNeil B YCTPOUCTBaX U Ha W3y4enne neiicTBUS MATHUTHOTO 1I0JIS Ha
Tpancriopte HIPOBOTHHUK C TOKOM
61 TEXHUYECKHUX YCTPOMCTBAX U HA poBOZ .
Tpancmopre. JlaGopaTopHas 21.04.2025 W3yuenue peiictBus snekrpoasurarens. Mamepenue
" KIIJI anexTpoaBUraTeIbHON yCTAHOBKHU.
pabota "KoHcTpynpoBaHue u
Pacno3naBanue u aHaIn3 pazInyHbIX
n3ydyeHue padoThbl N .
MIPUMEHEHUH 3JIeKTpOABUTaTENeH
"
SJICKTPOABHUTATCII (TpancmnopT, OBITOBBIE YCTPOMCTBA U 1Ip.)
Omsitel Papazest. 3akoH OnsiTel Papages. OnBITHI 10 UCCIIETOBAHMIO SBJICHHS SIEKTPOMArHUTHON
62 3IEeKTPOMATHETHON HHIYKIIHH SIBnenue WHYKIWH: UCCIIeIOBaHUE N3MEHEHUH 3HAYCHUS U
) 25.04.2025 ' 37IE€KTpOMarHUTHON HAIPaBJICHUs] HHAYKIIMOHHOTO TOKA

IIpaBuio Jlenna

nHayknuu. [Ipasuino




63

64

65

Onexrporeneparop. Criocoobl
MOJTyYEHUS IEKTPUUECKOI
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DJIeKTpUUECKUE U MarHUTHbIE
siBJICHUS "

KonTponbHas pabora mo teme

"DJIeKTpUUECKUE U MarHUTHbBIE
sIBJICHUS "

28.04.2025

07.05.2025

12.05.2025

Jlenna.
DeKTporenepaTop.

Crioco0sI oTydeHus
3JIEKTPUUECKON SHEPTUH.
DIEKTPOCTAHIINM Ha
BO300HOBIISIEMBIX
HCTOYHHUKAX YHEPTHH

66

PesepBHblii ypok. Pabora ¢
TekcTaMmu 110 TeMe "TerutoBeie
SIBJICHUS"

16.05.2025

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe
"IToCTOSIHHBIN MEKTPUUECKUI

TOK"

19.05.2025

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MarauTHble ABICHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

23.05.2025




9 KUIIACC

Ne Jlara IIporpammuoe OcHoBHbIE BU/bI 1€SITEILHOCTH 00yYAIOLIUXCS
n/n Tema ypoka Bcero U3yYeHusI cojiep:kaHue
1 MexaHnndeckoe JBHKEHUE. | 02.09.2004 MexaHuyeckoe IBMKEHHE. | AHaIH3 U 00CY)XKJICHHE Pa3IUYHbIX IPUMEPOB
MarepuanbHas ToUKa o MatepuanbHas TOUKa. MEXaHUYECKOT0 JIBMKCHHUS.
CHcTeMa oTcueTa Cucrema otcuéra. OOGCyKIeHne TPaHMI] TIPUMEHUMOCTH MOIENH
' OrTHocHTENBHOCTE «MaTepuaIbHas TOUKa»
2 OTHOCUTENBHOCTH 1 MEXAHUYECKOTo o
MEXAHHIECKOTO IBIDKCHIS JBIKeHHS. PABHOMEpHOG MUCAHNE MEXaHUYECKOTO ABMKECHUS
- . Pa3IUYHBIME CIIocO0aMu (YpaBHEHHUE, Ta0JIHUIIa,
PaBHOMEpHOE MPSIMOJIMHENHOE IpAMOIMHEHHOC
3 1 06.09.2024  ;pycenme rpadux).
JIBUKECHHUE : "
HepaBHomepHoe AHanu3 )KU3HEHHBIX CUTYaIHid, B KOTOPBIX
HepasHomepHOE npsMOMHEHOE MpSIMOTIHHEIHOE HPOSABJIAETCS OTHOCHTEILHOCTh MEXaHUIECKOTO
4 nBrokeHue. Cpennsis u 1 09.09.2024  jguxenne. Cpenusis u IBUKEHHUSL.
MT'HOBEHHAas CKOPOCTh MTHOBEHHAs! CKOPOCTh Habnronenne MexaHMUECKOTo IBMKEHUS Tena
[Ipsamonuneninoe TeJa NP HEPABHOMEPHOM  OTHOCUTENBHO pa3HbIX Tel oTcuéra. CpaBHEHUE
5 PABHOYCKOPEHHOE /IBIKEHHE. 1 JABWOKCHHUH. IIyTeW U TPAEKTOPUHA JBHUKEHUS OJHOTO U TOTO
Vekopenne Yckopenue. K€ TeJIa OTHOCUTEIBHO PA3HbIX TEJ OTCUYETA.
PasroyckopenHoe Ananus texkcra [amuest 06 OTHOCHTEIEHOCTH
CxopocCTh MIPSIMOJIMHEHHOTO NPSIMOJIMHEHHOE JBUKEHISE; BBIMOHEHHE 3ATAHMI [0 TEKCTY
6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1 13.09.2024 I(lijgeHHe- (CMBICIIOBOE UTEHHE).
BOOOJIHOE TIaJICHHE. .
I'pachuk ckopoctH A A Omnpenernenne cpeaHei CKOPOCTH CKOTBKEHHSI
Onbrtel [Manunest. .
JIaGoparopHas paboTa OpycKa MM JBIKCHUS [IapHKa [0 HAKJIOHHOM
"0 PaBHOMEpHOE A 5 5
IUTOCKOCTH. AHaJIM3 U 00CYXKIeHHE CII0cO00B
7 MpeNeIEHNE YCKOPEHUS Tena | 16.09.2004 | ABUKEHHE 110 YK
IPU PaBHOYCKOPEHHOM JBUXECHUHN OKPYKHOCTH. NpUOIHKEHHOTO OTIpeIeIeHIsI MTHOBECHHOM
10 HAKJIOHHOM TINIOCKOCTH" ITepuox u yacToTa ckopoctr. OnpeiennieHne CKOPOCTH PaBHOMEPHOTO
CB0OGOIHOE Taerne Ter. OmBITH oOparieHusl. JOBUXECHUA (mapHKa B JKMIKOCTH, MOJCITHU
8 I 1 Jluneiinas u yriosas 3JIEKTPUYECKOr0 aBTOMOOWIIS | T. T1.).
ammies CKOpOCTH.
9 PaBHOMEpHOE NBHXKEHUE 10 1 20.09.2004 IlenTpocTpemMuTenbHOE Ompenenenre MyTH, TPOUISHHOTO 32 TAHHBIN

OKPYKHOCTH. HCpI/IO)I 1 4acCToTa

ycKkopeHue . Beruncienue

MIPOMEIKYTOK BPEMCHH, U CKOPOCTHU TCJIa 110




oOpamieHus. JInHeiHas u yrioBas

ITyTHA ¥ CKOPOCTH TPH

rpaduKy 3aBUCUMOCTH IIyTH PaBHOMEPHOTO

CKOpOCTH PaBHOYCKOPECHHOM JBIDKEHHS OT BPEMEHH.

PAMOJIMHEHHOM O6cy>kaeHne BO3MOXKHBIX TPUHIUTIOB ACHCTBHS

JBIKCHUH TeIa. puOOPOB, N3MEPSIONINX CKOPOCTh

Onpenenenne (crimmoMeTpoB).

IIPOMICHHOTO ITyTH U IIposepka ecunomesvl: eciu npu

YCKOPCHHA NBHKCHUA PABHOYCKOPEHHOM O8UdNCEHUU Oe3 Ha4aNbHOU
[lenTpOoCcTpEeMUTEIBHOE Terna 1o rpaduky CKOpOCMU NYMU OMHOCAMCS KAK PO HeYEMHbIX

10 1 23.09.2024 a5 ucumocti cropocTH

YCKOpEHHE P yucen, mo
PaBHOYCKOPEHHOrO coomeemcmeyowue nPoMed’CYmKU 6pemMeHu
MPAMOJIMHENHOTO 00UHAKOBDBL.
JBIDKCHUS Tea OT
BpEMEHHU.

1 [Tepsriii 3ak0oH HptoToHa. Bextop | [TepBriit 3akoH HbroTOHA. HaGuronenue u 00Cy»KJICHHUE OIBITOB C

CHIIEL Bropoii 3akon HeroToHa. JBHYKEHUEM TeJa IIPU YMEHBILIEHUHN BIUSHUA
- Tpertuii 3akon HeroTona. JOPYTUX TeJ, MPENsATCTBYIONINX IBUKECHUIO.
Bropoii 3akon Herotona. Py > 1P Y

12 . 1 27.09.2024 | Ilpunnun cynepnosuuuu Awnamm3s Tekcta 'anmmnes ¢ onmucanueM

PaBHOpelicTBYIOIIAsA cHita
CHIL MBICJICHHOT'O SKCIIEPHMEHTa,

13 Tperuii 3akoH HerotoHa. 1 30.09.2024 Cuna ynpyrocTu. 3akoH 00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
Cynepno3uuus cui I'yka. Cuna Tpenus: cuyia  BBIINOJHEHHE 33/IJaHUH 10 TEKCTY (CMBICIIOBOE
Perenve 3a1a4 Ha IPUMEHEHHE TPEHHS CKOBHKEHHS, CHIla  UTCHHE).

14 1 TPEHHS TIOKOS, IPYTHe OO6cyxkneHne BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA
3aKkoHOB HproTOHA .

15 C 3 I 1 04.10.2004 BUJIbI TPEHUSI. MHEPLUH B PA3INYHBIX CHCTEMaX OTCYETA.

uia OCTH. 3aKOH a .10.
yopyr YK Cuta TSHKECTH ¥ 3aKOH HaGmonenue n o0CyxaeHIe MEXaHUUECKUX
Pemenue 3amau no reme «Cuina BCEMUPHOI'O TATOTCHHUS.

16 1 07.10.2024
YIIPYTOCTHY
JlabopaTopHas pabota

17 «OmnpeneneHne KeCcTKOCTH 1
NPY>KUHBI»

18 Cuna TpeHus 1 11.10.2024 | YckopeHHe CBOOOIHOIO SIBJICHUM, MPOUCXOASIINUX B CUCTEME OTCUETA




Pemrenue 3agaud mo teme «Cuiia

maacHus. JIBIKeHue

«Tenexka» mpu e€ paBHOMEPHOM H

19 TPEHUSD» 14.10.2024 mianet Bokpyr ConHia. YCKOPEHHOM JIBHKEHUH OTHOCUTEIBHO
JaBoparopHas pabota ITepBas kocMu4ecKast KabuHeTa QU3NKH.
ckopoctb. HeBecoMocTs 1 o .
20 "Onpeenenne kodbdumenTa neperpysKis, PasHoBecre I[eHCTBfm C BEKTOPaMH CHII: BBITTOJTHEHHUE
TPeHHs CKOMbIKeHHs" MaTepHATbHOM TOUKI 3aJIaHUH 110 CJI0XKECHHUIO M BEIYUTAHHIO BEKTOPOB.
N Habumroienme u/vim mpoBeieHIe OTBITOB,
Pemenne 3aja4 no Teme "3akoHbI ?6COH}OTHO TREPAOE TEIIO. JIEMOHCTPHPYIOIIUX 3aBUCHMOCTh YCKOPCHHUS
21 Herorona. Cuna ynpyrocru. Cuna 18.10.2024 . i‘;ﬁgziﬁi I:EEP(J)ICOLF }Z Tena TelTa OT PHIOKEHHOT K HeMy CHTBI H MACCEL
TpeHus" BpamieHus. MoMeHT cwtpr. | TE/1A.
Cuna TsKECTH U 3aKOH Hentp TsDKECTH AHanu3 1 00BSCHCHUE SBJICHUIA C
22 BCEMHUPHOI'O TATOTECHMUS. 21.10.2024 YICIIOJIB30BaHUEM BTOPOTO 3akoHa HploToHA.
YckopeHne CBOOOIHOTO TaICHHUS Perienne 3a1a4 ¢ MCIOJIb30BaHHEM BTOPOTO
Vpok-kondepenius "[[BuKenme 3akoHa Hel0TOHA ¥ TIpaBHUIIa CJI0KEHHUS CHIL.
TeJ BOKPYT MPaBHTALMOHHOTO OrnpeneneHue XECTKOCTH MPYKUHBL. AHATIU3
23 nerpa (ConHenHas cucrema). CHUTYyaIMi, B KOTOPBIX HAOJIFOIAFOTCS
AT T — ynpyrue nedopManiu, 1 uX oObsICHEHHE C
HCIIONb30BaHUEM 3aKoHa ['yka.
Pewenne 3azad no reme "Cuia Pemenue 3anau ¢ ucnonp3oBaHueM 3akoHa ['yka.
24 TSDKECTU U 3aKOH BCEMUPHOIO 25.10.2024 VICCIIe/IOBAHHE 3ABHCHMOCTH CHJTE TPEHHS
TATOTEHHS" CKOJIBXKEHUSI OT CHJIbI HOPMAJIbHOTO JIaBJICHHSL.
OO6CyXIeHHE Pe3yIbTaTOB UCCIICIOBAHMS.
25 [TepBast kocMuyeckasi CKOPOCTb. 05.11.2024 Onpenenenne ko3 HUIIMEHTA TPEHUS
HesecomocTs u neperpysku CKOJIB)KCHUSL.
N3mepenre cuiibl TPEHUS TIOKOSL.
PapHoOBecHe MaTepraTbHOR Pelenye 3a1a4 ¢ HCHOIB30BaHUEM (OPMYIIBI ISt
26 TOYKH. AOCOJTIOTHO TBEPIOE TEIO. 08.112024 CHITBI TPEHUS CKOMBIKEHHUA.
PaBHOBecue TBEpIOTO TEMA € AHanu3 IBIKEHUS Te TOIBKO IO JEHCTBUEM
3aKPEIIEHHON OChIO BPAICHUS CHJIBI TSKECTU — CBOOOIHOTO MAJCHHUS.
27 MowmenT cuibl. LleHTp TsokecTn 11.11.2024 OObsICHEHNE HE3aBUCHMOCTH YCKOPEHUS
28 Pemmenne 3a1a4 110 TeMe "MOMeHT CBOOOTHOTO TaICHUS OT Macchl Tenma. OleHka




cunbl. Llentp Tsxectn"

IToaroroBka K KOHTPOJIBLHON

BEJINYUHBI CUJIbI TATOTECHHUS, JEHCTBYOLICH
MEXIy IBYMS TelamMu (7151 pa3HbIX Macc).

AHanun3 BMKEHUS] HEOECHBIX TEI

29 pabote no Teme "MexaHu4yeckoe 1 15.11.2024
BIKeHMe. B3anMoneiicTare Ten” TIOJ] IGHCTBHUEM CHJIBI TATOTEHHUS (C
UCIIOJIb30BAaHUEM JIOTIOJIHUTEIILHBIX
KonTponbras pabota mo Teme
| HCTOYHHKOB MH(POPMAIIHHN).
30 MexaHnuyeckoe IBUKEHHE. 1 18.11.2024
N . Pemenue 3a1a4 ¢ UCHOJIb30BaHUEM 3aKOHA
BsaumozelicTaue Tl BCEMUPHOTO TATOTECHHS ¥ HOPMYJIBI ISt
pacyéra CHIIbI TSDKECTH. AHAIN3 OPUTHHAIBHOTO
TEKCTa, OMUCHIBAIOIIETO MPOSIBICHHS 3aKOHA
BCEMHUPHOTO TATOTEHHS; BHITTOJIHEHUE 3aJaHUI
10 TeKCTy (CMBICTIOBOE uTeHne). Habmronenue u
00Cy>K/IeHHe OTBITOB 110 M3MEHEHHIO Beca Tena
Nmnynsc Tenma. UMImysabsc Cuisl.
IIPpHU YCKOPEHHOM JIBUXCHUU.
3aKOH COXpaHEHMs UMITYJIbCA. DI YCKOP N
31 1 AHanu3 ycJIoBHi BOSHUKHOBEHHUSI HEBECOMOCTH H
y
Ypyroe u Heynpyroe
. HeperpysKH.
B3aUMOJICUCTBHUE
Pemenne 3a1a4 Ha onpesienieHe Beca Tena B
Pa3IMYHBIX YyCJIOBHAX.
AHanu3 cui, AeHCTBYIOMINX Ha TEJI0, MOKOSIIEeecs
Ha orope.
Ormpe/ienieHne [IEHTPa TSHKECTH Pa3IUuHbIX Tl
Pemenue 3ampau no reme "3akoH
32 " 1 22.11.2024
COXpAaHEHUs UMITYJIbCA
13 VYpok-koupepenius "PeakTuBHOE ! 55 112004 Nmnyinse Tena. Habmronenue u 00CyXIeHHE OIIBITOB,
JBUKEHHE B IPUPOJIE U TEXHUKE" o V3menenne nmiysibea. AEMOHCTPHUPYIOLIMX Tepeiady UMITyIbca TpU
Mexanuueckas paboTa 1 Ummynbe cuitbl. 3akoH B3alMOJEMCTBUN TN, 3aKOH COXPAHEHHUs
34 MOILIHOCTD 1 COXpaHEHHU: UMITYJIBCA. HMITYJIbCa P a0CONIIOTHO YIPYTOM U
PeakTuBHOE IBMAKEHHE. HEYNpYroM B3aMMOAEHCTBUU TEI.
PaboTa cuitbl TSKECTH, CHITBI . .
35 ’ 1 29.11.2024 Mexanneckas pabota i AHanm3 cutyalui B OKpYXKaromiei )K13HU C
YUPYTOCTH 1 CHIIbI TPCHHS MomHOCTE. Pabota crt UCIIOJIb30BAaHHEM 3aKOHA COXPAaHCHUS
TSDKECTH, YIIPYTOCTH
36 JlabopaTopHas pabota 1 02.12.2024 » YIPYT ’ HMITYJIbCA.




«Ornpenenenue padoThI CUIIBI
TPEHHUSI IPH PABHOMEPHOM
JBUKEHHUHU TeJa 10
TOPU30HTAJILHOM TOBEPXHOCTH»

CBs13b 2HEprUM U PadOTHI.

Tpeuust. CBsI3b DHEPTUH U
pab6ortsl. [ToTenmanpHas
SHEPTHs Teja, OAHATOrO

Haa IMOBEPXHOCTBIO 3€EMIIHN.

IToTeHnuansHas 3HEprust
CXKATOU NPY>KUHBI.

37
[ToTenunanpHas sHEprust Kunetnueckas sHeprusi.
TeopeMa 0 KHUHETHYECKOU
18 Kunernueckas sueprus. Teopema 06.12.2004 SHEPruu. 3aKoH
0 KUHETUYECKOU SHEPTUn o COXpaHCHUA
MEXaHUYECKOU SHEPTUU
3aKOH COXpaHEHUsl SHEPTUHU B
39 P P 09.12.2024
MEXaHUKe
40 JlaboparopHast pabora «/3yuenue
3aKOHA COXPaHEHUS YHEPTUM»
KonebarenbHoe ABMKEHUE U €T0
41 13.12.2024
XapaKTEPUCTUKU
3aTyxaromue KojieOaHusl.
42 BrinyxeHHbIe KoJieOaHusl. 16.12.2024
Pe3onanc
43 MareMaTnyecKkuil ¥ py>KUHHBIA
MasTHUKA
Ypok-uccrnenoBanue KonebatensHoe
44 «3aBHCUMOCTb Mepuoja 20.12.2024  ABwkenue. OCHOBHbIE
KOJI€0aHMH OT KECTKOCTH XapaKTCpHCTHKH

PacniozHaBaHMe SIBIEHUS PEAKTUBHOIO ABHKECHUS
B IIPUPO/JIE ¥ TEXHUKE.

[IpumeHeHune 3aKk0Ha COXpaHEHUS UMITYJIbca AJIs
pacuéTa pe3yiabTaTOB B3aUMOACUCTBUS Tel (Ha
MIpUMepax HEYNpyroro B3auMOAEHCTBUS,
YIPYroro HEHTPAILHOIO B3aUMOAEHCTBHS ABYX
OJIMHAKOBBIX TeJ, OJHO U3 KOTOPBIX
HETOJIBUXKHO).

Pemenue 3ana4 ¢ Ucmonbp30BaHNEM 3aKOHA
COXPaHEHUs UMITYJIbCA.

Onpenenenne pabOTHI CHITBI

YOPYIOCTH IIPH NOABEME I'py3a ¢
HCHOJIb30BaHUEM HETIOABIXKHOTO U
MOJIBMKHOTO OJIOKOB.

M3mepenre MOITHOCTH.

M3MepeHre NoTeHIIMaIbHOM S3HEPTUM YIIPYTO
nepOpPMUPOBAHHOM MPY>KUHBI.

I/I3MepeHI/I€ KUHETUYECKOM OHEpruu TCjia 110
AJIMHE TOPMO3HOI'O ITYyTH.

DKCIEPUMEHTAILHOE CPAaBHEHUE U3MEHEHUS
MOTEHIUAJIBHON ¥ KHHETUYECKOM IHEPTUid Tesa
MIPY JBUKEHUU 110 HAKJIOHHOM TJIOCKOCTH.
OKcnepyUMeHTalIbHAs IPOBEPKA 3aKOHA
COXpaHEHUsI MEXaHUYECKOU SHEPIrUuU IpU
cBoOoHOM maneHun. [[pumenenmne 3akona
COXpaHEHUs1 MEXaHUYECKOW PHEPTUU AJIA pacuéra
MOTEHIIUAIBHON M KUHETUYECKON SHEPT Uil Tea.
Pewienne 3a1a4 ¢ UCIONB30BAaHUEM 3aKOHA
COXpaHEHUsI MEXaHUUECKOM SHEPrun

HaGmaronenue xonebanuii o A€HCTBUEM CHII
TSOKECTH U YIIPYTOCTH B OOHAPYKCHHE
ITOTI00HBIX KOJIEOAHMIA B OKPYKAIOIIEM MHPE.




45

MPYXUHBI U MacChl Tpy3a»

[IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

23.12.2024

46

Jlaboparopnas pabota
«OmnpeneneHue 4acToThl U
nepro/ia KojuebaHuil mpyKMHHOTO
MasiTHHKa

47

48

49

50

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHOIa
Kose0aHuil rpys3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Irpy3a»

Mexanndeckue BoJIHEL. CBoMCTBA
MEXaHHYECKUX BOJIH.
[IpononbHBIE U TONIEPEUHbBIC
BOJIHBI

Ypok-koHbepeHIus
"MexaHH4YeCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa)KEHUE 3BYyKa

27.12.2024

30.12.2024

10.01.2025

51

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

13.01.2025

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
VYpoxk-koHpepenuus "YiapTpa3Byk
U UH(]pa3ByK B IPUPOJIE U

17.01.2025

KOJIeOaHMIt: Iepro,
4acToTa, aMILUIUTY/IA.
Marematuueckuii u
MPYKUHHBIN MasgTHUKU.
[IpeBpaiienune 3HEprun
P KOJIEOATETHHOM
JIBUKCHUH.

3aryxaromiue KoJebaHusl.
BrinyxneHHbIe
koneOanus. Pezonanc

DIIeKTPOMarHuTHOE TI0JIE.
DIIEeKTpOMarHUTHbIE
BoiHEI. CBOMCTBA
SHCKTpOMaI‘HI/ITHBIX
posH. IlIkama
ANEKTPOMArHUTHBIX
BOJIH. Mcronp3oBanue
3HeKTpOMaI‘HI/ITHI)IX

BOJIH JIJISI COTOBOM CBSI3H.
DIIeKTpOMarHuTHast

Ananm3 xonebaHW# Tpy3a HA HUTH U Ha
npyxune. OnpeeneHne 9acTOTH KoIeOaHHi
MaTeMaTHYECKOTO B MPY>KUHHOTO MasiTHUKOB.
Hab6monenue u 00bsICHEHHUE SIBICHHS pe30HAHCA.
HUccnenoBanne 3aBUCUMOCTH ITEPHOJIA
KOJIeOaHUH MOJIBEIIEHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.

IMocTpoenue paccyxaeHni, 000CHOBBIBAIOIIUX
B3aWMOCBSI3b JIIEKTPUIECKOTO U MArHUTHOTO
ToJeHn.

OKcepuMeHTaJIbHOE H3yUeHHE CBOICTB
OJICKTPOMArdHuTHLIX BOJIH (B TOM YHUCJIIC

C TIOMOIIIBI0 MOOMIIBHOTO Tee(oHa).

AHaJII/I3 PEHTICHOBCKHUX CHUMKOB
4eJI0BEYECKOTO OpPraHu3ma.

AHaJII/I3 TEKCTOB, OIMMMCHIBAOIUX ITPOABIICHUA
JJIEKTPOMATHUTHOT'O U3JIy4E€HUS B IIPUPOAE:




54

TeXHuke"

IToaroroBka K KOHTPOJIBLHON
pabore 1o Teme "3aKoHbI
coxpaHeHus1. MexaHn4eckue
Kose0aHusl U BOJHBI"

20.01.2025

55

KonrponsHas pabora o reme
"3aKOHBI COXPaHEHHUSI.
MexaHndeckue KoieOaHus u
BOJIHBI"

56

57

58

59

60

DNeKTPOMarHuTHOE TOJIE.
3HeKTp0MaFHI/ITHI>IC BOJIHBI

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "kana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3J€KTPOMArHUTHBIX BOJIH ISt
COTOBOM cBsA3H"

VYpok-uccnenosanue "Mzydyenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH
C TMOMOIIbIO MOOUIIBHOTO
tenedona”

Pemenue 3agad Ha onpeneneHue
YaCTOTHI U IJTUHBI
3J€KTPOMArHUTHON BOJIHBI

24.01.2025

27.01.2025

31.01.2025

03.02.2025

npupoza ceeta. CKopocTh
cBeTa. BoaHOBERIE
CBOIICTBa CBETa

61

DJIEKTpOMarHuTHAas IpUpoIa
cBera. CKOpOCTH CBeTa.
BosiHOBBIE CBOMICTBA CBETA

JIyueBast Mmonens cBera.
HcTtounuku cBera.
IIpsimonnHeliHOE

JKUBBIE OPTaHU3MBI, H3ITy9eHUS] HEOECHBIX Tel
(cMBICTTOBOE UTEHUE).

Pacnio3HaBaHue U aHAINU3 Pa3IUIHBIX
MIPUMEHEHUHN AIIEKTPOMArHUTHBIX

BOJH B TCXHHUKE.

M3ydenue BOTHOBBIX CBOMCTB cBeTa. PemeHne
3aJ1a4 ¢ UCIOJIb30BaHHEM (OPMYJT ISl CKOPOCTH
3JIEKTPOMATrHUTHBIX BOJIH, IJIMHBI BOJHBI U
YacTOThI CBETA

Habmroienne onpITOB, JEMOHCTPUPYIOIIHX
SIBJIEHUE TIPSMOJIMHEUHOTO paclpoCTPaHEHUS
cBeTa (BOZHUKHOBEHHE TEHH U TIONYTEHH), U
WX UHTEPIPETALUS C UCIOJIb30BAHUEM
MOHATHS CBETOBOTIO JIy4a.

OOBsCHEHUE U MOJISITHPOBAHNUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPayKEHUS
CBETOBOTO JIy4a OT YIJIa [aJCHUSI.

Nzydenune cBolicTB N300pakeHUs B TNIOCKOM




HcTounuku cserta.
[IpssMmonuneHOE

pacIpocTpaHeHHE CBETA.
3armenns ConHIa u

3epKae.

HaOmronenne n 0ObsICHEHHE OIBITOB I10

2 07.02.2025 .
6 pacIpOCTpaHeHHe CBETA. ngH- OTpa)KeHI/I63CBCTa. MOJTYYCHUIO H300paKEeHHU B BOTHYTOM U
JIOCKOE 3epKajio. 3aKoH
Sarmenns Commia u JIyHBI p BBIMYKJIOM 3epKanax. Habmoaenue u
3 3 OTPAKCHW CBETA. 00BSCHEHHUE OIBITOB II0 MPETOMIICHHIO CBETA Ha
AKOH OTpa)KCHMS CBETA. 3epKaJia.
63 P p P 10.02.2025 ?peHOMHeHHe cBeta. IPaHUIIE Pa3THYHBIX CPEJI, B TOM YHCIIC ONBITOB
€lICHUE 3a7]a4 HAa IPUMEHEHUE .02. aKOH rrllpeHOMneHm C [IOJTHEIM BHYTPCHHHM OTPAKEHHEM.
csera. [TonHoe
3aKOHa OTPpAKCHUA CBCTA HccnenoBanne 3aBUCUMOCTH YTJIa IPETOMIICHHS]
BHYTpEHHEE OTpaKEHHE
64 [Ipenomnenue cBera. 3akoH CBZ]T: lemons 'fOBaHI/IC OT yIJia MajieHNs CBETOBOTO Jyda Ha TPaHHIe
PEIOMIIEHHUS CBETA HOJ‘[HO‘FO BHYTPCHHETO «BO3[yX—CTEKJIO». Pacrio3HaBaHue ABICHUN
OTpa’XCHHUA U MPCIIOMIICHUA CBCTA B
ITomaOEC BHYTPCHHECC OTPAXCHUC OTPAXCHHUA B OIITHICCKUX . A 6
CRETA. I/IcnonbgoBaHHe . CBETOBOIAX IIOBCE€AHEBHOU KN3HU. AHAJIN3 U OOBSICHCHUC
65 14.02.2025 SIBJICHUSI OIITUYECKOI'0 MUpaXKa.
BHYTPCHHCTO OTPAXKCHIA B Perienne 3a1a4 ¢ UCIOJIb30BaHHEM 3aKOHOB
OIITHYECKUX CBETOBOMAX OTPaXKCHUS M MPEJIOMIICHHS CBETA
JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH
66 yTJia IPEJIOMIIEHUS CBETOBOTO 17.02.2025
Jy4a OT yIJIa MMaJIeHUs Ha TPaHuLe
"BO3yX-CTEKI0""
VYpok-koHbepeHius JIunza. Xop yueii B IMonyuenue n300paKeHHI C TOMOIIBIO
"McHoIB30BaHME TTOTHOTO nunse. Onruyeckas coOuparomieil ¥ paccenBaroLIeH JIMH3.
67 BHYTPEHHEr0 OTPAKCHIS: cucteMa (horoarmapara, Omnpenenenne HOKYCHOTO paCCTOSHHS
MHKpPOCKOTa U ONTHYECKOW CHIIBI COOMPAIOIIIEH JTMH3BI.
CBETOBO/IbI, ONITUKOBOJIOKOHHAS " .
| ABL, teneckorna. ['a3 kak AHajM3 yCTpONCTBA M TIPHHITUIA ICHCTBHS
CBA3b OIITHYECKAs CHCTEMA. HEKOTOPBIX ONTHYECKUX PHOOPOB:
68 JIna3e1. OnrTHUecKast cuiia TUH3EI 21.02.2025 bmmzopykocTs u ¢doToanmnapaTa, MUKPOCKOIIa, TEIECKOIIA.
. AIbHO30PKOCTh W3ydeHre MOJIeIH 1J1a3a Kak ONTHYeCKON
ITocTpoenue nzodpaskeHuii B A p Y a N
69 04.02.2025 CHCTEMBI. AHAJIH3 SIBJICHHH OJIM30PYKOCTH
JIMH3aX 5
W TATBHO30PKOCTH, IIPUHIINIIA AEUCTBUS
70 JlabopaTopHas pabota OYKOB

"Onpenenenue GoKycHOTO




PaCCTOSHUS U OIITUYECKOU CHIIBI
coOuparonien THH3bI"

Ypok-koHpepenius "OnTudyeckre

71 " 28.02.2025
JIUH30BBIE TPUOOPHI

7 I'ma3 kak onTuYecKas CHCTEMA. 03.03.2025 Paznosxenue 6emoro Habumtoienue pasinoxeHust 6esoro ceera
3penue R cBeTa B CHEKTP. ONBITBI B criekTp. HaGmronenne n o0bsIcHeHHE
Vpok-kobepermms " ledexTsr Hetorona. Croxenue ONBITOB TI0 MOJYYEHHIO OEIOro CBeTa

73 CHICKTPATIBHBIX IIBCTOB. IPH CII0)KEHUH CBETA Pa3HBIX IIBETOB

n .
3penus. Kak coxpaHuts 3peHue Jlucriepens caeTa
[IpoBeneHue U 0OBSICHEHUE OIBITOB I10
Pasnoxxenue 6enoro csera B
BOCIIPHATHIO L[BETA MPESIMETOB IPH MX

74 criektp. OnbITel HbtoTomHa. HAOTIOICHUH Yepe3 IIBETOBbIE (PUIBTPEI
CnoxeHue CeKTpabHbIX I[BETOB. (LIBETHBIE 0UKH)
Jucnepcus cBera
JlaboparopHast pabota "OnbITHI
0 Pa3JIOKEHUI0 OENoro cBeTa B

75 CHEKTP U BOCHPUATHUIO LIBETA
IIPEIMETOB NP UX HAOIIOJCHUN
yepe3 [IBETOBbIE PHIILTPHI"
VYpok-nipaktukym "BonHoBbie

76 CBOMCTBA CBETA: IUCIIEPCHUs, 14.03.2025
uHTepdepeHys u audpaxus”

77 Omnertel Pesepdopna u 17.03.2025 Ol Pesepdopna n OGcyxenue nienu oneitoB Pesepdopna 1o
IUIaHeTapHas MOJENb aToMa oo IUIaHEeTapHask MOJIEIIb HCCIICZIOBAaHUIO aTOMOB, BBIIBIDKCHHE THUITOTE3
0 E M aroma. 0 BO3MOXKHBIX pe3yJIbTaTax OMbITOB B

ocrynatel bopa. Monens aToma

78 Yy p A Monens aroma bopa. 3aBHCHMOCTH OT IIPEJIII0IaraeMoro CTpOSHHs
bopa Hcnyckanue u aTOMOB, ()OPMYJTHPOBAHUE BHIBOJIOB
Hcnyckanne v norioneHne cBera HOTJIOCHHE 13 Pe3yJIbTaTOB OMBITOB.

79 atomoM. KBauTebl. JInneluaTeie 21.03.2025 OO6Cy)IeHne IPOTUBOPEYUHIA TIAHETAPHOM
CHEKTPHI MOJIENIM aTOMa U OCHOBaHUM JiJis1 rumnote3sl bopa o

CTAlOHAPHBIX OPOUTAX HIIEKTPOHOB.
80 VYpok-nipaktukym "HaGmronenne 3.03.2025  ©BeTa aroMoM. KsaHTbl.

Haoronenue CIuTONIHbIX U TMHEHYATHIX CIIEKTPOB




CIIEKTPOB UCITYCKaHUs"

JIuHeuaTbie CIEKTPhI

M3ITy4YeHUs] pa3indHbIX BemecTB. OObsCHeHNe
JMHEHYATHIX CIICKTPOB U3ITyUCHHUS

81 PangnoakTUBHOCTE U €€ BUIBI
2 CrtpoeHre aTOMHOTO sijipa. 04042005 PannoakTHBHOCTS. OOcyxeHne BO3MOYKHBIX THITOTE3 O MOJIEIISX
HykinonHas Mozesb o Anbda-, 6eTa- u ramma- CTPOCHHUS fAJIpa.
PaMOAKTHBHBIE IIPEBPAIIEHUS U3ITyYCHUSL. OmnpeneneHue cocTasa sep Mo 3aJaHHbIM
83 N30TOME 07.04.2025 ' Crpoenne aromuoro MacCOBBIM U 3aps0BBIM YHCJIAM U 10
p anpa. HykjioHHas MOJENb  MOJIOKEHHIO B IEPUOAUYECKOM CUCTEME
ELIEHNE 3a71a4 110 TEME:
84 "p A " AaTOMHOIO s/pa. 3JIEMEHTOB.
VOAKTUBHBIC MPEB HUS
aanoa © MpeBparie VzoTomb. AHaM3 U3MEHEHHS COCTaBa Apa U €Er0
PapnoaktrBHBI o
85 Ilepuox nonypacnaia 11.04.2025 anmoa N MOJIOXKECHHUS B MIEPHOINICCKON CHCTEME TIPH
npespaiuenus. [lepuon
VYpoxk-koHpepeHuus 0.-paMOaKTHBHOCTH.
noxypacmasa aTOMHBIX
36 "PannoakTuBHBIC U3TyYEHUS B 14.04.2025 anep HccnenoBanue TpeKOB 0-4acTHIL IO TOTOBBIM
MpUpojie, MEAUIMHE, TEXHUKE" dororpadusm.
ﬂl[epHHe peaKI_II/II/I. 3aKOHLI O6Hapy)KeHI/Ie 1 UBMCPCHUEC paJUuaAlIMOHHOT'O
87 COXpaHEHHUs 3apsAOBOTO 1 (oHa ¢ TOMOIIBIO TO3MMETpPa, OLIEHKA €T
MHTEHCUBHOCTH.
MAacCOBOT'O YUCET
AHanmu3 OMOJIOTHYECKIX
WN3MEHEHHH, POUCXO/SIIUX MO
DHeprust CBSI3M aTOMHBIX sIIIED. ACHCTBIEM PaIHOAKTUBHBIX
88 18.04.2025 W3ITyueHuit
CBs13b Macchl U SHEPTUU :
Hcnonp3oBaHue pagrioakTUBHBIX H3Ty4YCHUN B
MeIUIHEe
29 Pemenue 3ama4 mo reme 21042025 SnepHble peakiyu. Pemenne 3a1a4 ¢ HCIOIB30BaHIEM 3aKOHOB
" nepHble peakuun" o 3aKOHBI COXPAHCHHUSI COXPaHEHHs] MaCCOBBIX M 3apsI0BBIX YHCET Ha
PeaKiiu CHHTe3a H /IETeHHS Aep 3apsI0BOTO U MacCOBOT'O ONpeAeIICHUE PE3YJIbTATOB SJAEPHBIX PEAKITUIL;
90 McTounmk sueprin CoHia i qncell. DHePrus CBA3H aHaJIN3 BO3MOXKHOCTH MJIH HEBO3MOKHOCTH
’ P aTOMHBIX siziep. CBsi3b STIEPHOM PEAKIIIH.
3BE3
- MacChl 1 SHEPTHH. Or1eHKa SHEPTHH CBS3U SIEP C UCIIONH30BAHUEM
VYpok-konpepenuus "Anepras Peakmun cHeTesa 1 dopmyitsl DiHIITEHHA
91 P P P 25.04.2025 | nenenwus saep. Mctounuku pMY ’

sHepreTuka. Jlencreus

sHeprun ConHIa U 3BE31.

OO0cyXIeHUE MEePCIIEKTHB UCTIOIB30BAHUS




92

93

94

95

96

paZlMOAKTUBHBIX M3JIy4E€HHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanroBbie sBaeHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsIc siBIeHHnS"

[ToBTOpeHuEe, 0600IICHHE.
JIaGoparopHblie pabOTHI IO KypCy
"Bzaumonerictsue ten"

IToBTOpenue, o0o0IIEHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TEMe
"TennoBsle nporecch”

[ToBTOpeHnue, 06061IEeHNE.
Pemrenue pacueTHbIxX U
KauyeCTBCHHBIX 3374 110 TEME
"KIIJI TerIoBbIX aBurarencii'

28.04.2025

07.05.2025

12.05.2025

97

[ToBTOpenwue, 0600IIEHNE.
Pemrenne pacueTHbIX U
KAaueCTBEHHBIX 3aJa4 10 TeEME
"KIIJ] anexkrpoycTaHOBOK"

98

[ToBTOpenue, o600IIEHNE.

16.05.2025

SInepHas sHepreTuka.
JleiicTBUA paguoaKTUBHBIX
W3IIy4CHUN Ha KUBbIE
OpTaHu3MBI

CucremMarusamnus u
00001IeHHE
MPEIMETHOTO
COJICPIKAHUS U OIbITA
JIeATEILHOCTH,
MPUOOPETEHHOTO TPH
M3YYEeHUU BCETO Kypca
(hM3UKH OCHOBHOTO
o0miero oopa3zoBaHws.
IToaroroBka k
OCHOBHOMY
roCyJ1IapCTBEHHOMY
dK3aMeHy 1o pusnke
JUTSL 00y4arOIIUXCS,
BEIOpaBIINX 3TOT
y4eOHBIN peaMeT

YIPaBIIsIEMOT0 TEPMOSIAEPHOTO CHHTE3A.
OO6cyxeHne MPEeNMyIIIECTB U SKOJIOTHIECKAX
po0OJIeM, CBA3aHHBIX C SISPHON dHEPTETHKOMH

BrimonHeHne yueOHbBIX 3aJaHui, TPEeOYIOIIX
JEMOHCTPALMU KOMIIETEHTHOCTEH,
XapaKTepU3YIOUINX eCTECTBEHHOHAYUHYIO
IPaMOTHOCTB!

— MIPUMEHEHUS TTOJTYYEeHHBIX
3HAaHWH JIJIs1 HAYYHOTO OOBSICHEHUSI
(hn3ruecKuX SABICHHUHA B OKPYKArOIIEH
MIPUPOJIE, B TOBCEIHEBHON KU3HU H
BBISIBJICHUST (PU3MUECKUX OCHOB psia
COBPEMEHHBIX TEXHOJIOTUI;

— IIPUMEHEHUS OCBOCHHBIX
JKCIIEPUMEHTAJIBHBIX YMEHUM JUIs1
HCCleIoBaHusT PU3NUECKUX SIBIICHUM, B

TOM YHCJIE JJIs IPOBEPKU TMIIOTE3

1 BBISIBIICHUS 3aKOHOMEpHOCTE!. Perienne
pacy€THBIX 3a7]a4, B TOM YUCIE
MPEIoNaralouIX HCIOIb30BaHNE (PU3NIECKUX
MOJIETIEN U OCHOBaHHBIX Ha COAECPKAHUU




JlaGopaTopHbIie pabOThI IO KypCy Pa3IMYHBIX pa3aesioB Kypca GpU3HKH.
"CBGTOBHG HBJIGHI/ISI" Brinonnenue u 3alIrTa rpynmnoBbIX WA
WHINBH/IYATbHBIX IPOCKTOB, CBA3aHHBIX C

[ToBTOpenue, o600menue. Pabora
coJiep)kaHueM Kypca Gpu3uKu

99 C TEKCTaMH I10 TeMe "3aKOHEI 1 19.03.2025
COXpaHEHUs B ME€XaHUKe"

[ToBTropenue, 0600menue. Pabora
100 ¢ texcramu 1o teme "Kosebanus 1
U BOJIHBI"

[ToBTropenue, 0600menue. Pabora
101 ¢ Tekctamu 110 Teme "CBeTOoBEIE 1
sBIIeHus"

[ToBTOpenue, o6o0menue. Pabora
102 ¢ TekcTamu 110 Teme "KBanrosasa u 1 25.05.2025
sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHUK, 7 kiacc/ [lepuimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» dusuka: 8- kacc: 0a30BbIM YPOBEHB: yueOHUK, 8 kiacc/ [leprimkun U.
M., UBanoB A. ., Akitnoneproe o6miectBo «3narenbctBo «IIpocBemieHue
» ®usuka: 9-i1 knacc: 6a30BbI ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiimoHEpHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOINUYECKHUE MATEPHAJIBI U1 YYUTEJIA

COopuuk 3ana4 no puzuke A.llepbimkun

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pecypcor oubmorexu [JOK
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