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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢enepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuetoM deaepaibHON padoueit mporpaMMbl BOCITUTAHUS U
KOHIIETIIIUY MTpenoiaBaHus yueOHoro npeamera «duzukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aIHi0 HM3y4YCHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHuUsI.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO OCIEA0BaATEIbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00y4arommxcs.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa ¢ UENBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, MOCKOJBbKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HAaydHOro MeToja
MO3HAaHMsI, TO €CTh CII0CO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKTYpe O0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUSA BBIBOIOB).

Ilenn wu3yueHuss (QU3MKU Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «DPusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3yyenust pu3uKu:

NpUOOPETEHUE HHTEpeca M CTPEMJICHUS OOyYalolMXCs K HAyYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX MHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJe TTO3HAHUA U (POPMHUPOBAHUE
MCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PECHHUSI Kak pe3yJibTaTa HW3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUM O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
npodeCCUOHATIBHON JIEITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHne 3THUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNX 3a/1ay:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATHh (HU3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacCUYCTHBIX 3a1ad ¢
UCTIOJIb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUIN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl M JKCIEPUMEHTAIBHBIC HUCCICAOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHGOpMaLUEe (PU3NUECKOTO CO/EepKaHMS,
BKJTFOYAsi HTHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHHBaHUE NH(HOPMAIIHH;

3HAKOMCTBO cO cepamu MpodheCCUOHAIBHOM JAeSATEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO61iee yKciio YacoB, PEKOMEHJOBAHHBIX JIJIsl U3yueHUs QU3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 4yaca B HejeNn0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEIO).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padOT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIE€NAeT BHIOOp MPH MPOBEACHUU
7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mmepenue ¢usndeckux BenudyuH. Duznyeckue
npudopsl. [lorpemHocTs n3mMepeHnii Mex1ryHapogHasi CucTeMa euHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TIOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NUecKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHbBIC, CBETOBbIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO Tprbdopa.

2. HM3mepeHue pacCTOSHUM.

3. H3zmepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl HNpH MOMOIIHA KHIKOCTHOTO TEPMOMETpa U

JlaTYuKa TEMIIEPATYPBI.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHayabHbIE CBEACHU 0 CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBmkenne uactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyszuu.



3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOACHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe ¥ B3aMMOJAeiCTBHE TeJl.

Mexannueckoe IBWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXEHUU. Pacuer myTtu u
BPEMEHU JBUKECHHUSI.

SBneHne uHEpUUHU. 3aKOH HMHEPLUUH. B3aumMmopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0beMa BEIECTBa.

Cuila Kak XxapakTepucThka B3auMozeiucTBus Tenl. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOS. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBUKEHUS TeNa.
N3Mepenne CKOpoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

1

2

3

4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.

5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.

6. Cno)xeHue CuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO JABUXKEHUS (IIapuKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WU IIapuka o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBXEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

J{aBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHHUS JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. I[lepemaua paBieHus
TBEPABIMU TEJaMHU, XUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnu U atrmocdepHoe aaBiieHHe. [IpuduHBI CyliecTBOBaHUS
BO3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBHE KUIKOCTH Y ra3a Ha MNOTPYKEHHOE B HHUX TesO. BrITankupatromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBaeHUs KUJIKOCTHIO U Fa30M.

Coobmiaromyecst COCY/Ibl.

['mapaBauyueckunt mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJia ¥ INIOTHOCTH >KUJIKOCTH.
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PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIioBHME IUIaBaHMS TEN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl Teja.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKMIKOCTb YaCTH T€Ja U OT MIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpuMeHeHMe TmpaBWJIa paBHOBECHUs] pblyara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHT mnonesHoro aedcTBUs (lanee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroi. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

TensioBblie ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHN€E U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paCllIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bup TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyUYCHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTALIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kumenue. YiaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBleHUN CMaYMBaHMSI U KaMJUIPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepIiieHIN paOOThl BHSITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIPULA.

OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTH JAaBJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIIonepeayr ¥ padoThl BHEITHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW MU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TETUIOTHI TJIaBJIEHUS JIbJIA.

DJIeKTPUYECKHEe U MATHUTHBIE SIBJICHHS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuyeckoe mnotie. Hanpsxk€HHOCTH 3ieKkTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsjoB. DJIEMEHTAPHBIA DJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX M ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUeCcKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpudecKre enu U MOTPEOUTENH IISKTPUIEeCcKor sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE IS KU3HU Ha 3eMiie.
Omeir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.
DIIEKTpPOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKH M TUDJICKTPUKHU.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KHUJIKOCTH.
. I"'a30BbIN pasps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUIeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COIpOTUBIICHUM.
. B3aumoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajnes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUS  DJIEKTPUYECKOIO IIOJISI HA IPOBOJAHUKH U
JDJIEKTPHKH.

CO6opka u poBepka padOoThI JEKTPUUECKOH LIETTH TOCTOSTHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

W3mepenne U peryaupoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanuie nelCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHHWW 3HAYEHHS W HANPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KJIACC

MexaHn4veckue siBJICHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHass Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBuUKeHue. CBOOOIHOE
nagenue. OnwiTel ["anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepuon u yacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJla
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTw.

Nmnynbe tena. I3mMeHeHne umimyiibea. MITynbCe chiibl. 3aKOH COXPAaHEHHMS
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa Cuil TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtor npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHCHHSI MEXAHUYECKOU
SHEPTHUU.

Hemoncmpauuu.

1. HaGnroneHue MexaHMueCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHWKECHHHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla U JACHCTBYIOIIEH Ha HETo
CHUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIrybca Mpy B3aMMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IPA HEYIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOIEHCTBUU.
HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa JJisi pa3roHa U JajJbHEUIIEr0o PaBHOMEPHOTO
JBIDKCHUS IAPUKA WIIH TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMpPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHU O€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodGphUIMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITI0JIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koieOanums.  BwiHyXneHHble — KoneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBa MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ten TOJ JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U TIEpHOJIa KoieOaHul MPY>KUHHOTO MasgTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DIieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenus Connua u JIynel. Otpaxenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONITHUYECKHUX CBETOBOJAX.

Jlunza. Xox unyuedr B gumH3e. Onruyeckas cucreMa (Qoroarnmnapara,
MHUKpPOCKOIIAa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHut ¢ MTOMOIIBIO JIMH3.

[Tpuntun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPAKEHHsSI CBETOBOTO Jiyda OT YIUIa
najeHusl.

2. M3yueHue xapakTepUCTUK U300PAKEHUS PEMETA B IIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u NnoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaens artomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOIO M MAaCCOBOIO YHCEJ.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b MacCel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku 3eprun ConHIa U 3BE3 1.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3IIy4eHUS U HOTJIOIIEHUS.

2. CrHexTpsl pa3IMuHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CruIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb TIPEIHA3HAYEH JIJISl CUCTEMAaTHU3aluu
u  0000meHusT MPEeIMETHOTrO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4eOHBII IpeAMET.

[Ipy M3y4eHU NAHHOTO MOJYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, TPUMEHSS T[OJy4eHHBbIE 3HAHWS, pelmaTrbh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUN pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE T MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanbOosee BaXXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IMPAKTUYECKOTO UCIIOIB30BaHUS PA3IMYHbIX UCTOYHUKOB
SHEPrUHM HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxmas w3 TeM [OaHHOrO MOAYJS BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBaHne 0000IIaronero xapakrepa. Mojyip 3aBeplIiacTcsi MPOBEIECHUEM
JIMAarHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (pu3nku Ha ypoOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaroierocsi 0yayT copMupoBaHbI CISAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3HUecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIPHUSATHE ACTETUUECKUX KA4ueCTB (PU3MYECKON HAYKHU: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
Os1aromoJryuust:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBuji O€30MacHOro IIOBEACHUS Ha
TpPaHCTIIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, TMPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOr'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE y4YacTHE B pPEIICHHH NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3aldM, TopojJia, Kpas) TEXHOJIOTUYECKOW U



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECKOMY HU3YUEHUIO TPOodeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e 8) amanTanuum K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux;

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTHYECKYIO
JICSITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

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

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUA B IPHUOOPETCHUH HOBBIX (HU3NUSCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUH C Yy4€TOM BIIMSHUS Ha OKPYXKAIOIIYI Cpemy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUMA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOEHHS TporpamMMbl MO (PHU3MKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yuaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIC YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIC TCHCTBUA.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aelcTBUA:
e BBIABISITH W XapPaKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJB30BAHUEM JETYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BAapUaHTOB peIIeHUs, BbIOOp Hambosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCII0JIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX PAa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA NAHHBIX C Y4ETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(HOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHDOpMaAIUl W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECJIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

B XO7e OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHHWC 3aJadyd W TOJJCpP KaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXICHHUS C CYXJICHHAMH JPYTMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JIECUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOILECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYaIHSIX, TPEOYIOMUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(MHAMBUAYyATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIon);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npejiararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)XKEHHS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro UCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpU pElIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIONB30BaTh  TMOHATHS:  (U3MYECKHe U XUMHYECKHE  SBJICHHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOPHsl, pPaBHOJEHCTBYOIIAs
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTUIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, paBHOBECHUE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada AaBiCHUA TBEPABIMU TElaMH, >KUAKOCTIMH U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (HU3MUECKHX  SBICHUH B
OKpY)XalIlleM MHUpe, B TOM 4YHclie (U3HUECKHUE SIBICHUS B TMPUPOIE:
IPUMEPHI ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHUS B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBjIeHHUsS Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblyard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHMUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nyecKkre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHWJbl, KO3(PQUIMEHT TOJE3HOr0 JAEWCTBUS MEXaHH3MOB,
KUHETHYECKas U TMOTEHIMalIbHAs 3HEPTus), MpH OMHCAHWUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKU  CMBICT  HUCHOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMIMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs CHUJl (BIOJb OJHOM IpsiMONi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWIO paBHOBecUs pbluara (0J10ka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopMyIBl, CBS3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH PAcU€Thl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEaTUCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKO BETUYUHBI;

pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U HHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OMMOKM B XOJE ONbITA, JI€JaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbBIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrofl C HCIOJB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYILIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHUS TEJl, CHUJIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, Clenys NpPEeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUYECKUX BEIHYMH B BHJE



IPEUIOKEHHBIX TaONUIl U TIpadUKOB, JENaTh BBIBOJBI 10 pPE3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
HNOTPYKEHHOE B JKUJIKOCTh Te€J0, KOI()PUIMEHT MONEe3HOro AEWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUH Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHu: ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIEH CpeIe;

OCYILIECTBISATH OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS HPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CoAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh NpuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOJuYHO JenaTh KpaTKhe COOOIICHHSI O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HWCCIEIOBaHWH, TpPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTAlIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUU pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aj[a4aMH,
CICAUTh 3a BBINOJHEHUEM IIJJaHAa JCHUCTBUM, aJCKBaTHO OICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIbI, BBICTpAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY KAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsl, FICKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTAUIM3alus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAST UHAYKIIHS )
M0 OINHCAHMI0 MX XapaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANMWUIAPHBIC SBJICHUS B TPUPOJE,
KpUCTAUIbI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiH, Jpeiid MOJIFOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OIMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOTB3YS
dbuznyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
MJIaBJICHUsI, yJeJbHAs TeIUIoTa MapooOpa3oBaHus, yHelbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(M(UIIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MAaIllUHbI, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3apsl,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MNPaBUIBHO  TPAKTOBATh
¢$u3HYECKU CMBICIT WCIOJB3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKOW TEOpUHU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa a1 ydacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
11aroB ¢ ONnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopMmyIibl, CBS3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1  pelIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBJICHUM WIH
(bu3MYeCKUX CBOMCTB Tell (KanWJLISPHBIC SIBICHHUS, 3aBUCUMOCTD JIABJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUAKOCTH U
IoWAaa €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMyJIMpPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HAIpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
OpPYyroi C  HUCHOJIb30BAaHUEM MPSAMBIX  HU3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSCAMHEHHH
IIPOBOJIHUKOB): IJJAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh WM3MEPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieNaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PUINYECKUX BeIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYEHUE BEJIMUNHBI;

coOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPU padoTe ¢ 1ad0paTOpHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETD,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOM HHEPruu, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpkl, HarpeBaTeIbHbIE IEKTPONPUOOPH! (IPUMEPHI), IIECKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COECAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecrieueHrsi 6€30IacHOCTH MpU OOpaIleHur ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIeH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrOo  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiIaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KPATKUE YCTHBIC COOOIICHWS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
collepKaHusi, B TOM 4YHUCJIE MYOIMYHO TMPEACTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HUCCIEAOBAHUN (U3HUUECKUX
IPOLECCOB paclpeeNaTh OOS3aHHOCTH B TpPYyMNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJUTH 3a BBITIOJHEHUEM IIaHa TCUCTBUHN H
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATETLHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peiaTh KOHMIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKECHHUS, Jedopmalius
(ympyrasi, mjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, WH(pa3ByK M yJIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA;

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE PpaclIpOCTpaHEHHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) 0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpyXXaoImeM Mupe (B TOM uucie (QU3MYECKHE SBICHUS B MPUPOIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BHUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAKTHBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBI (CpeIHsAs M MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3WYECKYIO BEIMYMUHY C JIPYTMMU BEIMUYHHAMM,
CTPOUTbH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIYJbCA, 3aKOHbI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IOpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOILECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7aud  (ONMUpaIoIIMecss Ha CcuUctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUs], IPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHUs (Hu3mueckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEIIOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEMHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMOol BeIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, IMEepHOja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria



NaJicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENILHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3HYeCKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BI, PATUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW MW  HEOOXoauMble (u3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy pEerIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMpAroIIeH JINH3E;
NPUBOAUTH  NpUMEpPhl  (HAXOaUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHUW B TIOBCCIHEBHOM
KU3HH JIJ1s1 obecriedeHusi 6€30macHOCTH MpU OOpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TMOUCK WHGpOpMAHUK (U3HNUECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpoC, HAXOAHUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IIPU BBINOJIHEHWN Y4YEOHBIX 3a/laHUi HAay4YHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypchl cetr MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHusi HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTrO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro pasziena (U3MKH M COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IlpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/Z1V7L302N
1.2 ®du3nyecKue BeIUYHUHbI 2 1 https://m.edsoo.ru/KSVOT6K4K
1.3 EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUSA 2 1 https://m.edsoo.ru/UOY 1E8T7R
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHHS O CTPOEHHH BellecTBa
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/W1D9YOC7F
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 a A B 2 1 https://m.edsoo.n/A9I9PSS6R
BEIIECTBA
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Hroro no paszneny 5
Paspnen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
3.1 MexaHndeckoe IBUKEHUE 3 https://m.edsoo.ru/S8Y6F5SF71
3.2 Nuepuusi, Macca, INIOTHOCTD 4 https://m.edsoo.ru/C318B7U3M
3.3 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Uroro no pazgeny 21
Pa3nes 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
apiienue. [lepenaya naBneHus TBE
4.1 a peAata PABIMH 3 https://m.edsoo.ru/X9PSI2MTR

TCJIaMH, )XUAKOCTIAMHU U ra3aMu




42

HaBHeHI/IC KNIKOCTH

https://m.edsoo.ru/Z9F3WOR9Z

4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/Q8S1E3W1Q
el e
4.4 A HCTBITI, PRIIROCTH ¥ Tasa Ha 7 3 https://m.edsoo.ru/X1IN1Q1T1K
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGora 1 moutHOCTH 1 https://m.edsoo.ru/Q5A4L8M8W
5.2 [IpocThie MexaHU3MBI 1 https://m.edsoo.ru/P3HETOGSW
5.3 Mexanuyeckas SHEpPIrus 4 1 https://m.edsoo.ru/KOPSFIMSI
Hroro no pazneny 12
PesepBHOE Bpemst 3 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /i Konrtpoabnbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V IR
1.2 TeroBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
Dne €CKHeE 3a .3a e e Tena
2.1 FICKIPHTICCRHE SAPAALL. SAPDICHIHE Tei 7 1 https://m.edsoo.ru/B7YSRIASA
1 X B3aUMOJIEHCTBUE
22 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.eds0o.ru/O5S3Y2NOJ
2.3 MarxurtHrle ABIICHUS 6 1 1.5 https://m.edsoo.ru/V2V6P6T3S
24 DNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/V7C3B4P8F
Hroro no pazgeny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBIIEE KOJIMYECTBO YACOB I10
I 68 4 14.5

[NPOT'PAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/ Kontpoabnbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnYeCcKOe IBI)KEHUE B CITOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/TSL5V2H40Q
OMHUCaHus
1.2 B3aumonelicTBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHECHUS 10 3 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 ‘ MexaHn4yeckue KoJieOaHus ‘ https://m.edso00.ru/R9I4YOM6Z
2.2 ‘ MexaHnuyeckue BOJHBI. 3BYK 8 1 ‘ https://m.edsoo.ru/I9K8U INSM
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMAarHuTHOE MOJE U
3.1 6 2 https://m.edsoo.ru/E309B172L
3IEKTPOMArHUTHBIE BOJTHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIpOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edsoo.ru/Z9X0C2NOL
Wroro no pazueny 15




Pa3zgen 5. KBanToBLI€E IBJIEHUSA

5.1

Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 CTpoeHue aTOMHOTIO siapa 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 SlnepHblie peakunu 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTeIbHO-00001IAK0IINIT MOYJIb
IT 600
6.1 OBTOPEHHE  ODODINCHHE Conepaati 9 2 https://m.eds00.ru/O7S0Z6M3I
Kypca pusuku 3a 7-9 xinacc
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Duzndeckue
SABJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SABJICHUSA

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/DOCS8D7TOT

https://m.edsoo.ru/D403V3C4E

Puznyeckue BEIMYMHbI U UX
U3MepeHue

https://m.edsoo.ru/ASL5SF2X3M

Vpok-uccnenosanue "M3mepenue
TEeMIEPaTyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypol”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupoay. EcTecTBeHHOHay4HBIN
MeTo no3Hanusg. Onucanne
buznyecKux SIBICHUHN C
IIOMOIILIO MOJIeIer

https://m.edsoo.ru/XSY7T7W7L

https://m.edsoo.ru/S4G5Z7W4R

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
HIapuKa, MyneHHOro
TOPU30HTANILHO, TEM OOJIbIIIE,

https://m.edsoo.ru/G5G3K2T6F




4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIIECTBA

https://m.edsoo.ru/WOU7W3M3Y

10

JIBM>KEeHUE YacTHIl BEIIECTBA
Ypoxk-uccnenopanue «OMbITHI 1O
HAOJIIOIEHUIO TEIUIOBOIO
pacuIupeHus Ta3oB»

AI‘peFaTHBIC COCTOAHUA BEIICCTBA

https://m.edsoo.ru/FOY6CIWOU

https://m.edsoo.ru/ESM4S0P31

https://m.edsoo.ru/J7M9IP7C5R

11

B3anMocBs3b MeX1y CBOWCTBAaMHU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI

https://m.edsoo.ru/W5H7U3F90Q

12

MexaHudeckoe JBMKEHHE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

https://m.edsoo.ru/R7JOL1Y27Z

13

14

Cxopocts. EnuHuLBI cCKOpOCTH

Pacuer nytu u Bpemenu
JIBYDKEHUS

https://m.edsoo.ru/R4J1R8COD

https://m.edsoo.ru/NOZ2K8U7M

15

Wuepuust. 3aK0H UHEPIHH.
B3anmopeiicTBre Ten kak
PUYMHA U3MEHEHHS] CKOPOCTHU
JBUKEHUS TEI

https://m.edsoo.ru/A3L5S3L.4X

16

IIimoTHOCTE BemecTBa. Pacuer
MaccChl U 00BbEMA TeJIa 110 €r0
[UIOTHOCTH

https://m.edsoo.ru/V6Z9Y5B6W




17

18

JlaGopaTtopHnas pabota
«OnpenenenHue MWIOTHOCTU
TBEPIOIO TEJIA»

Penrenue 3amad mo reme
"IInotHOCTH BemecTna"

https://m.edsoo.ru/S7G8LEPOD

https://m.edsoo.ru/M3I10LOM4V

19

Cuna xak XxapakTepuCTHKa
B3aumozeicreus Ten. Cuia
ynpyrocty. 3akoH I'yka

https://m.edsoo.ru/J7T1IMOSSL

20

JlaGopaTtopHnast pabota
«3y4eHue 3aBUCUMOCTH
pactsoxerus (aedopMariim)
NPYKUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edsoo.ru/USG2K4X2X

21

22

23

SBaenne tarorenusa. Cuna
TSKECTH

CBsi3b MEXy CHIION TSAXKECTH U
Maccoii Tena. Bec tena. Pemenne
3aga4 no reMme "Cuna tsoxecta”

Cuna TsKeCTH Ha IpYrux

mraHeTtax. Ouznueckue
XApPaKTCPUCTHUKHU IIJIAHECT

https://m.edsoo.ru/VIK3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edsoo.ru/J3P1JOR6G

24
25

26

N3mepenne cuit. JluHamomeTp
Bec Tena. HeBecoMmocTh

CroxxeHue IByX CHII,
HaIpPaBJIEHHBIX 10 OJHON
npsiMoil. PaBHOAEMCTBYOIAs CUIT

https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/TIA7G9TOW

https://m.edsoo.ru/M7B5G50Q1S

27

Pemenue 3agad mo teme
"PaBHonelicTBytOMmast cui'"

https://m.edsoo.ru/S9S0A2G8G




28

29

30

31

TpeHue CKOJIbKEHHS U TPEHUE
nokost. Tpenue B npupone u
TEXHHKE

JlaGopaTopHnas pabota
«M3yueHune 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIbKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COIPHKACAIOIIUXCS
MTOBEPXHOCTEMN

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

Pemenne 3amag mo Temam: «Bec
tenay, «I'paduueckoe
n300pakeHue crn, «CHIbD»,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edsoo.ru/Y5Z2X9T0D

https://m.edsoo.ru/S405T2N21

https://m.edso0o.ru/S8§X3Z8ESN

https://m.edsoo.ru/K9T0Z80O1]J

32

KonTposabHas pabora o Temam:
«MexaHndecKkoe IBIKEHIE,
«Macca, IJIOTHOCTRY, «Bec
Tena», «['paduueckoe
n3o0paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/U4Y0Y4M9Z

33

JaBnerune. CriocoOb1
YMEHBIIICHUS U YBETUYCHUS
JIaBJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBrienue ra3a. 3aBHCUMOCTD
JIaBJICHUS Ta3a 0T 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/JSQ5Q3A7S

35

Ilepenaua naBieHust TBEPABIMU
TeJIaMH, JKUJIKOCTSIMH U Ta3aMH.
3akon ITackans

https://m.edsoo.ru/S8M4I516V




36

37

38

HaBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BBAHHOC I[CﬁCTBPIGM CHIJIbI
TAXKCCTH

Penrenue 3amad mo reme
«JlaBaeHue B )KUIKOCTH H rase.
3akoH [Tackansa»

Coob1maronmecs: cocybl

https://m.edsoo.ru/P9T7U9I0W

https://m.edsoo.ru/P3Z4T7X2H

https://m.edsoo.ru/DIL8K5ZI1E

39

40

I'mppasimueckuil npece

Manowmetpsi. [TopuineBoit
JKUJKOCTHBIN Hacoc

https://m.edsoo.ru/Q8I3F1N2H

https://m.edsoo.ru/Y2F9W6NGE

41

Atmocdepa 3emmn. [puannen
CyILIECTBOBAHUS BO3yIIIHON
000s104KkH 3eMiH. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI

https://m.edsoo.ru/T5X4E4R9R

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

W3mepenune atMmochepHOro
nasyieHus. OnwiT Toppuueu
3aBUCUMOCTh aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HaJI
YPOBHEM MOpsi

https://m.edsoo.ru/V6JOG1DOV

https://m.edsoo.ru/G3J5F2U1A

https://m.edsoo.ru/A3S9I5SMOP

45

bapomeTtp-anepoun.
ATMoOcdepHOoe 1aBJIeHHEe Ha
Pa3JINYHBIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

47

Pemenue 3agad mo reme
"AtMmochepHoe naBieHue"

JleicTBUE )KUAKOCTH U Ta3za Ha

https://m.edsoo.ru/HSHOVIT3P

https://m.edsoo.ru/E2P8Y 7147




48

49

50

HOrPY’KEHHOE B HUX TeJO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«OrnpeneneHne BhITAIKUBAIONICH
CHUJIbI, ICHCTBYIOIICH HA TEO,
MOTPYKEHHOE B KUIKOCTBHY

JlaboparopHas paboTa 1o Teme
«MccnemoBanue 3aBUCHMOCTH
Beca Teja B BOJIC OT 00béMa
HOTPYKEHHOH B KHMIKOCTh YaCTH
Tenay

IInaBanue Ten

https://m.edsoo.ru/X6V4Q6P8Z

https://m.edsoo.ru/S2I0KONSP

https://m.edsoo.ru/P2K8C006X

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomerpa
I KOHCTPYUPOBAHUE JIOJIKA U
OIpeieNIeHuE €€
rpy30MOaBEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenue 3agad mo remMam:
«IlitaBanue cynos.
Bo3znyxomiaBanuey, «JlaBnenne
TBEPABIX TCII, )KI/IILKOCTCI\/JI nu
ra3oB»

https://m.edsoo.ru/A9D2Q8A3H

53
54

Mexanunueckas pabota

MomHocTts. EquHuIel MOIIHOCTH

https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/HEY9KOX2T

55

56

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noaneMe 1o JectHuie"

IIpocteie Mexanu3Mmsl. Poiyar.

https://m.edsoo.ru/T7G0J7WS5I

https://m.edsoo.ru/B3U9IT8M3K




57

58

59

PaBHoBecHe cui Ha pbrdare

KonTtponbHast pabora o Teme
«/laBneHue TBepAbIX TeN,
KUJKOCTEH U Ta30By /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHblit ypok. Pabora ¢
TeKcTaMu 1o Teme «J/laBieHue
TBEPJIBIX TEJ, )KUIKOCTEH U
razoB» / Beepoccuiickas
HpoBepoYHas paboTa

Peryaru B TexHUKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHii
paBHOBECHSI phIUara

0.5

https://m.edsoo.ru/ROTOHON1C

https://m.edsoo.ru/W1TOB1B8U

https://m.edsoo.ru/RSK100H9K

60

Pemenue 3agad mo reme
«YCcl0BUS paBHOBECHS pblUara

https://m.edsoo.ru/L5G50Q2K80

61

Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/J4K776J21

62

63

64

Pemenne 3amau mo teme "Pabora,
MotmHocTh, KITJT"
Mexanunueckas YHEprusl.
Kunernueckas v moreHnuagbLHas
DHEPrus

3aKOH COXpaHEeHUs

https://m.edsoo.ru/Z8Y8DOL2Y

https://m.edsoo.ru/P4V40409T

https://m.edsoo.ru/LON7TOD9C




65

66

MEXaHUYEeCKOMH OHEPIrun

YPpOK-3KCIIEPUMEHT IO TEME
"DKCepUMEHTAILHOE
ompeecHue U3MCHEHUS
KUHETHYSCKOM 1 MMOTSHIINAILHOMN
SHEPTHH MMPU CKAaTHIBAHUH TeEJa
10 HAKJIOHHOH INTOCKOCTH"

KoHTposnbHas pabora 1o Teme
«PaboTta 1 MOIIIHOCTb. DHEPTHUS

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHsblit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MexaHndeckoe aBrKeHne"

https://m.edsoo.ru/J4Y7W4R47Z,

68

PeseprHsbiit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/A5Z2G6YOM




8 KUIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3y4eHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThI padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KWUHETUYECKOU

1 1 https://m.edsoo.ru/I1L6W5X0Z
TEOPHUH U UX ONBITHHIE
MOATBEPKICHUS
Macca u pazmep aTOMOB U

2 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUM 1 https://m.edsoo.ru/N9T7D1S1F
BElIECTBa
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTO

4 COCTOSIHUI BeIlleCTBAa HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
Kpucrannuueckue nu amop¢Hbie

5 p po 1 https://m.edsoo.ru/H6EW20Q8V5D
Tena
CmauuBaHMe U KallUJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/M209B3R1L
IToBEepXHOCTHOE HATSKEHUE

7 TenmoBoe pacuIMpeHne U CKaTHe 1 https://m.edsoo.ru/J7TITSC3B
Temnepatypa. CBs3b

8 TEMIIEPATYPEI CO CKOPOCTBIO 1 https://m.edsoo.ru/CO9P4B3B3E
TEIJIOBOTO ABM)KEHUSI YACTHII

9 Buytpennss sneprus. CriocoOsl 1 https://m.edsoo.ru/F1S701S9X




10

W3MEHEHHUS BHYTPEHHEH SHEeprun

Bupel rerionepenaun

https://m.edsoo.ru/R8O0E4G2J

11

Ypok-koH(pepeHIus
"[IpakTHuecKoe UCIIOIb30BaHUE
TEIUIOBBIX CBOICTB BEIIECTB U
MaTEepHaJiOB B LEJAX
sHeprocOepexeHus"

https://m.edsoo.ru/ROD8O9V0Q

12

13

14

KomnndecTBo TemaoTel. Y aenbpHas
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0MeH U TEIIOBOE
PaBHOBCCHEC

Jlaboparopuas pabora
"UccneqoBaHue ABJICHUS
TEMI000MeHa P CMEITNBAaHUT
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edsoo.ru/Q8R9ICO6H2R

15

PacueT koaudecTBa TEILIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa U BBIENSIEMOT0 UM MPU
OXJIAXKICHUH

https://m.edsoo.ru/X8H6JIWO0Y

16

JlaboparopHnast pabota
"OnpeneneHue yaeapbHOU
TEIIOEMKOCTH BelecTBa"

https://m.edsoo.ru/H4V7Q308C

17

18

DHeprus TOIUMBa. Y AenbHas
TEIJIOTa CTOPAHMS

IInaBneHnue u OTBCPJACBAHUC

KpUCTAJUNIMYCCKUX TCII. Y aenbHas
TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/M8M57Z4K6B

https://m.edsoo.ru/D3W3A40Q21




19

20

JlaGopaTopHas paboTta
"Onpenenenue yaenabHOU
TEIUIOTHI IJIaBJICHUS JIbaa"

[TapooGpa3oBanue u
KoHzeHcanus. Mcmapenue

https://m.edsoo.ru/GSPOHOX5B

https://m.edsoo.ru/V4Y0X8O3H

21

Kunenue. Y aenpHas TeIiora
napoodpa3zoBaHus U
KOHJIeHCAllMU. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edsoo.ru/I6M5B7X7T

22

BiraxxHocTh BO31YyXA.
Jlaboparopuas pabora
"OnpeneneHne OTHOCUTEIbHOM
BJIAYKHOCTH BO3yxa"

https://m.edsoo.ru/NOG6H8C2D

23

24

25

26

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/1yXa

[TpuHIHIBI paGOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraresb BHYTPEHHETO
CrOpaHus

KII/I TerymoBoro nBuraTesis.
TenoBbie ABUTATENIN U 3aIUTA
OKpY>Karole cpebl

3aKOH COXpaHEHUs U
MpEeBpAaIICHUS SHEPTUHU B
TETUIOBBIX Ipolleccax

https://m.edsoo.ru/DOJ8§G4K8H

https://m.edsoo.ru/J7B1B5SESE

https://m.edsoo.ru/S8§A4K7F3F

https://m.edsoo.ru/ION7C7D71

27

[ToaroToBka K KOHTPOJIBHOU
pabore o Teme "TermmoBbie

https://m.edsoo.ru/F2Z3K2F2D




28

29

siBIeHUS. MI3MEeHeHue arperaTHpIx
COCTOSIHUH BerecTBa'

KontponbHas paboTa mo teme
"TermnoBele sABIcHUA. V3MeHeHne
arperaTHbIX COCTOSTHUI
BenecTna"

Dnekrpuzanus Ten. [[Ba pona
AJIEKTPHUYECKUX 3apsIJIOB

https://m.edsoo.ru/EOI6W3U2P

https://m.edsoo.ru/U7V1TOV7Z

30

31

32

33

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUHUEN U
IIPU COIPUKOCHOBEHUU"

B3aunmoneiicTBre 3apsKeHHBIX
ten. 3akon Kynona

DJEeKTpUUECcKOe MoJIe.
HanpsiKeHHOCTb 3JIEKTPUYECKOT0
nosst. [IpyHIMn cynepno3unun
AJIEKTPUUYECKUX TOJeH

Hocurenu snekrpuueckux
3apsi10B. DIEMEHTapHBIN 3apsi.
Crpoenue atoma

https://m.edsoo.ru/LOVOY8NIC

https://m.edsoo.ru/H2R1J1U60

https://m.edsoo.ru/Z5Q3S3UOK

https://m.edsoo.ru/X6W509K 0K

34

HpOBOJlHI/IKI/I N IUSJICKTPHUKHU.
3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsaaa

https://m.edsoo.ru/J1F4R7N4F

35

36

Pemenue 3aga4 Ha npuMEeHEeHNE
CBOMCTB AJICKTPUYECKUX 3aPSI0B

DNEKTPUUECKUH TOK, YCIOBUS €TI0
cyuiecTBoBanusl. VlcTouHuKH
NEKTPUYECKOTO TOKA

https://m.edsoo.ru/I4O8N8X00

https://m.edsoo.ru/O7T7Y419]




37

38

JlericTBUA AIIEKTPUYECKOrO TOKA

VYpok-uccnenosanue "Jleiictue
AIEKTPUICCKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

https://m.edsoo.ru/N6K2P6Q3U

https://m.edsoo.ru/T1K3V1X2Y

39

40

41

DNEeKTpUYECKUM TOK B MeTaJljIax,
KHUJKOCTSAX U razax

DneKkTpruyecKas 1enb U eé
COCTaBHBIE YacTH

Cuna toka. JlaGopaTopHas pabora

"U3mepeHue u peryiupoBaHue
cuJibl TOKa"

0.5

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/PSG1AOWSN

https://m.edsoo.ru/W5X5Z8P9K

42

DNEeKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. Jlaboparophas
pabora "M3mepenue u
peryJinpoBaHue HanpspKeHus "

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHBiIeHHE TPOBOAHMKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/E3Z8S70Q27

44

JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUUYECKOTO
COIIPOTHBIICHUS POBOIHUKA OT
€r0 JUTHHBI, TUTOIIAIH
MOTIEPEYHOTO CEUSHHSI U
MaTtepuana"

https://m.edsoo.ru/P7S2L1M2M

45

46

3aBUCHUMOCTH CUJIBI TOKA OT
HanpspkeHus. 3akon Oma ayis
ydacTka [ernu

JlaGopatopHnas pabora

https://m.edsoo.ru/D8J5G7Q5S

https://m.edsoo.ru/R7ASGOI8N




"UccaenqoBaHue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIErO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HanpsLKEHUs Ha
pesuctope"

47

48

49

50

HOCJ’IGI{OB&TCJ’IBHOG u
napajijicJibHOC COCAUHCHHUA
IIPOBOAHHUKOB

Jlaboparopnas padota "IIpoBepka
MIpaBHJIa CIOKEHUSI HAMIPSDKEHUN
MIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
MpaBuJIa JJis CUJIBI TOKA MPU
napajyieIbHOM COeAMHEHUU
pe3uctopos”

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa OMa 7Sl pa3InyHOro
COEIMHEHUS POBOJHUKOB

https://m.edsoo.ru/A7Q8YS5P7B

https://m.edsoo.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6R8N6E

https://m.edsoo.ru/A7SOW2R1W

51

Paborta 1 MOIIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/E4A2Z3D7T

52

53

JlabopaTopHas pabota
"Onpenenenue padboThl U
MOIIHOCTH 3JIEKTPUIECKOT0 TOKa"

DneKTpUUECKHE UENH U
NOTPEeOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/E2P6V8C30Q

https://m.edsoo.ru/R7E2V1B5T




54

55

IlocTosTHHBIE MAarHUTHI, KX
B3aUMOJICTICTBUE

VYpoxk-uccienoanue "M3yuenue
OJIEW ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/Z0C9C1IMSES

https://m.edsoo.ru/I1K1R5T7B

56

MarnutHoe nojsie. MarautHoe
oje 3eMIIM U €0 3HAa4YEHUE I
JKA3HU Ha 3eMiie

https://m.edsoo.ru/A1B1G4MI9L

57

IToaroroBka K KOHTPOJIBHON
pabote 1o Teme "DIeKTpUYECKHEe
3aps/ibl. 3apsHKEHHBIC TEJIA U UX
B3auMozeucTBus. [10CTOSHHBIN
ANEKTpUYECKUi TOK"

https://m.edsoo.ru/L5SD2EOL40O

58

KonTponbhas padota no teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHBIC Teja U UX
B3auMoAecTBuUsA. [10CTOSHHBIN
aNeKTpuyecKkuit Tok" /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.eds0o0.ru/G7X7C706X

59

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "[locTosHHbII
AJIeKTpUYeCcKuil ToK" /
Bcepoccuiickas nmpoBepodHas
pabora

https://m.edsoo.ru/FSD8DI9TEN

60

OmneiT OpcTena. MarHuTHoe nojie
AJIEKTPUYECKOTr0 TOKa MarHuTHoe
I10JI€ KaTyIIKH C TOKOM

https://m.edsoo.ru/T9L1S9K00Q

61

[IpuMeHeHne 2eKTPOMarHiToB B
TexHuke. JJaboparopnas pabora

0.5

https://m.edsoo.ru/M8VINSDOL




62

"U3y4yeHue neicTBUS MAarHUTHOTO
TI0JIs1 HA MPOBOJAHUK C TOKOM"

DNeKTPOABUTATENh TIOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANIEKTPOIBUTATEIICH B
TEXHUYECKHUX YCTPOICTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHcTpynpoBanue u
n3ydeHue paboThl
3JeKTpoaBUrarens'

https://m.edsoo.ru/J1V7ATC2I

63

64

65

66

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKIUH.
[IpaBuio Jlenna

Onextporenepatop. CriocoObl
MOJTYYEHUS ANEKTPUIECKOIN
SHEPTUH. DIIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOM
pabote o Teme "DIeKTpUUYECKHe
U MardHuTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

https://m.edsoo.ru/ESLEMOH4W

https://m.edsoo.ru/FSHEWIRS&I

https://m.edsoo.ru/G1L3L2X7L

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHblit ypok. Pabora ¢
TekcTaMu o TeMe "TenmoBeie
SIBJIEHUS"

https://m.edsoo.ru/J1J3F9B6T

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHele

https://m.edsoo.ru/P9I2DEKOW




‘ sBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



9 KUIIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

MexaHndeckoe ABHKCHHUE.

1 1 https://m.edsoo.ru/FAG6CIM7F
MarepuanbHas TOUKa
CucreMa oTcuerTa.

2 OTHOCHUTEILHOCTh MEXaHUUECKOT'O 1 https://m.edsoo.ru/N5CIF5F5F
JIBUKCHUS
PaBHOMEpHOE PSAMOIHMHEHHOS

3 p P 1 https://m.edsoo.ru/Y4X4H7N6C
JIBIDKCHUE
HepaBnomepHoe npsiMOJIMHEITHOE

4 nBuxeHue. CpenHss u 1 https://m.edsoo.ru/VOU7B4D17Z
MTHOBEHHAsi CKOPOCTh
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE IBUKECHUE. 1 https://m.edsoo.ru/JOP612ROH
Yckopenue
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O JIBUYKEHUS. 1 https://m.edsoo.ru/MIE114S5N
I'paduk ckopoctu
JlaGopaTtopHnas pabota
"Onpenenenne yCKOpESHHUs Tella

7 et yerop 1 1 https://m.edsoo.ru/O0P8S4C1]J
MIPU PaBHOYCKOPEHHOM JIBHYKCHUHT
10 HAKJIOHHOM II0CKOCTH"
CBobOoaHoe naaenue tei. OmbITh

8 1 https://m.edso0.ru/J9Y372J1G
Iammnes

9 PaBHOMEpHOE IBMXKEHUE 110 1 https://m.edsoo.ru/R8K1U9L4L




okpyxHoctu. [lepuoz n yacrora
oOpaiueHus. JInHeliHas U yrioBas

CKOpOCTHU
EHTPOCTPEMUTEIHHOE

10 Herrrpoctp https://m.edsoo.ru/ASOIK1NOU
yCKOpEeHue
IIepssiii 3axk0oH Heprotona. Bektop

11 https://m.edsoo.ru/H6G217N4R
CHUJIBI
Bropoii 3akon HeroTona.

12 B https://m.edsoo.ru/F8S7N1T5N
PaBHOelicTBYIOIIAsA crita
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/SSW4B2VOR
Cynepno3uuust cui
Pemenue 3agau Ha npUMEHEHUE

14 https://m.edsoo.ru/X4E7STE6C
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ WOR3BOB2E
Pemenue 3agau no reme «Cuna

16 A https://m.edsoo.ru/NINSUOH1O
YOPYTOCTH
JlaGopaTtopHast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/JOR6G3A10
IPYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/X7J9P9S8E
Pemenue 3aga4d mo teme «Cuia

19 https://m.edsoo.ru/Z7K6Q4V2V
TPEHUS»
JlaGopaTtopHnas pabota

20 "Onpenenenne ko3 huinenTa https://m.edsoo.ru/USB6R1V0Z
TPEHHS CKOJIbKEHUS"
Pemenue 3agau no reme "3akoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/BO6USWIABZ

TpeHus"




22

23

24

Cuna TsKeCTH M 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenmus "/ BrkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
nentpa (CoJiHeUHas cucTeMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/D9E4E9I27Z

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P6I14D6B

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs n neperpysku

https://m.eds00.ru/Q3T3V3Z0Y

26

PaBHOBecue MaTepuaJIbHOW TOUYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OCBIO BpAIllCHHUS.
MowmeHnT cunsl. LeHTp TsKECTH

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecue MaTepuaIbBHOW TOUYKH.

AOCoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OCBIO BpAIllCHHUS.
MowmenT cunsl. LienTp TsoxecTu

https://m.edsoo.ru/HOYW1S5WS8T

28

29

30

Pemenue 3aga4d mo reme "MoMeHT
cuisl. LlenTp TsxecTn"
IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHu4ecKoe
nBmkenue. Bzaumonetictsue ten"

KonTponbhas pabota no teme

https://m.edsoo.ru/B8T6J2J6K

https://m.edsoo.ru/I5SX6B0OB11

https://m.edsoo.ru/W1VEP6V3B




"MexaHn4YeCcKoe IBUKEHUE.
Bsaumonetictsue Ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHMsI UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
VYnpyroe u Heynpyroe
B3auUMOJICUCTBUE
Pemenne 3amad no reme "3akoH

32 8 " https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHHUS UMITYJIbCa
Ypok-koudepenuus "PeaktuBHOE

33 " https://m.eds0o0.ru/N2S4U5J8T
JBUKCHHE B PUPOJIC U TEXHUKE
Mexannueckas padora u

34 p https://m.edsoo.ru/S3V3B4VIT
MOII[HOCTD
PaboTa CHIIBI TSKECTH, CHIIBI

35 https://m.edsoo.ru/N6N9E3J4U
YIPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHast pabota
«Onpenenenue paboThl CUITBI

36 TPEHUS MIPU PaBHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
NIBIDKEHUH TeJIa 10
TOPU30HTAILHOM MMOBEPXHOCTH»
CBs13b dHE a0oThI.

37 BASH FHEPTHH I pabOThl https://m.edsoo.ru/C2V7B6E21
[ToreHunaneHas sHEprus
Kunernueckas sueprust. Teopema

38 . P P https://m.edsoo.ru/J3T8L3D5T
0 KUHETHYECKOH dHEepPTun
3aK0H COXpaHEHHUS dDHEPTUHU B

39 P p https://m.edsoo.ru/M8VOW3W3F
MEXAaHUKE
JIaGoparopHas pabota «3yueHnue

40 PaTOpHai paboTa «XI3yacHHU https:/m.edsoo.ra/M3S2YSJ1H
3aKOHA COXPAHCHHS SHEPTUI

41 KonebarensHoe IBHKEHUE U €TO https://m.edsoo.ru/S2N5G8W2K




42

XapaKTEPUCTUKHU

3aryxaromue KoieoaHusl.
BhiHyX1eHHBIE KOTICOaHMsI.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

44

45

46

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

Ypok-uccienoBaHue
«3aBUCUMOCTh MIEPUOJIA
KoJIe0aHUH OT )KECTKOCTH
HNPY>XAHBI ¥ MAaCCHI Tpy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOaHUIX

JlaGopaTtopHnast pabota
«OrnpeneneHue 4acToThl U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

https://m.edsoo.ru/I9M6I4R77Z

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4AW6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa
Kosie0aHu# Tpy3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Tpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexannyeckue BoJHEL. CBoiicTBa
MEXaHWYEeCKUX BOJIH.
[TponosibHBIE ¥ TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

50

Ypok-koHpepeHIus
"MexaHn4eCcKHe BOJIHBI B TBEPIOM
tene. CelicMuyeckue BOJIHBI"

3Byk. Pacnipoctpanenue n

https://m.edsoo.ru/W1WOM9JOM

https://m.edsoo.ru/A7ROU7S70Q




51

OTpakeHHE 3BYyKa

Ypok-uccnenoBanue
"HaOaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOThI"

https://m.edsoo.ru/N4Z4K9C9Y

52

53

54

55

56

I'pOMKOCTB 3ByKa U BBICOTA TOHA.

AKYCTHYECKHI pe30HaHC

Ypok-koHpepenius "YabTpazByk

U nH(pa3ByK B MPUPOJIE U
TexHuKe"

[ToaroroBka K KOHTPOIHHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
KoJie0aHuUs U BOJHBI"

KonrponbHas pabora no reme
"3aKOHBI COXpPAaHEHUS.
Mexanuueckre KoaebaHus u
BOJIHBI"

DNIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

https://m.edso00.ru/FSM20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.eds00.ru/U6Q7S6X6F

57

58

59

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

Ypok-kondepentus "[lkana
AIIEKTPOMATrHUTHBIX BOJH.
Hcnons3zoBanne
AIIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H"

VYpok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH

https://m.edsoo.ru/K7B7Z4W6C

https://m.edsoo.ru/SOU6R8I1C

https://m.edsoo.ru/T3R1ROCS8I




60

C MOMOIIBI0 MOOHIJIBHOTO
tenedona"

Perienue 3a1a4 Ha onpe/ecHue
YaCTOTHI M JJTUHBI
3JIEKTPOMArHUTHOM BOJTHBI

https://m.edsoo.ru/Q2V5N7RS]

61

DneKTpOMarHuTHas pupoia
ceera. CkopocTh cBeTa. BomHoBbIC
CBOMCTBA CBETA

https://m.edsoo.ru/S1UOF1L6Y

62

Hcrounuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.edso0.ru/Q8A4S9T4J

63

64

65

3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPaKCHUs CBETa

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

[TonHOE BHYTpEHHEE OTpakeHue
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo.ru/N4S3PSE9T

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
yria MpeJIoMJICHHs] CBETOBOTO
Jy4a OT yIJia aJeHUs Ha TPaHUIEe
"Bo3myx-crexino""

https://m.eds00.ru/S3DIN6T1T

67

Ypok-koHpepeHIus
"M cos30BaHue IIOJIHOTO

https://m.edsoo.ru/YOT3K7BON




68

BHYTPEHHETO OTPa)KECHUS:
CBCTOBO/JbI, OIITUKOBOJIOKOHHAaA
CBSI3b"

JInusel. OnTrnyeckas Cria JIMH3bI

https://m.edsoo.ru/I7VON3C6C

69

70

71

72

[Toctpoenne nzobpaxxkeHuii B
JMH3aX

JlaGopaTtopHas pabota
"Onpenencane HOKYCHOTO
PACCTOSIHUS U ONITUYCCKOM CHITBI
cobuparomiei TuH3bI"

Ypok-koHpepenus "OnTuueckue
JIUH30BBIC TPHOOPHI"

['ma3 xak onruyeckas cucrema.
3peHue

https://m.edsoo.ru/K6Z0I0T2C

https://m.edsoo.ru/I8J5SC1E2F

https://m.edsoo.ru/X3H9IOW7U

https://m.edsoo.ru/REM7Q5I1A

73

74

75

76

Vpoxk-koupepennus "JledexTs
3penus. Kak coxpanurts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. Onbitel HptoTOHA.
CrnoxeHune CeKTPaAIbHBIX I[BETOB.
Hucniepcus ceera

JlaGopatopHas pabota "OnbITh IO
pasyoKeHuIo 6e10ro cBera B
CIEKTpP U BOCIPUSATHUIO 1[BETA
MIPEIMETOB NP MX HAOIIOICHUN
yepes 1BETOBble puabTps”
VYpok-npaktukyM "BonHoOBbIE
CBOICTBa CBeTa: JAUCIEpCHs,
unTepdepenms u qudppaxus’

https://m.edsoo.ru/N6D1A6Z30

https://m.eds00.ru/G6060O1H6Y

https://m.edsoo.ru/R7U7B4P1K

https://m.edsoo.ru/T2L.47Z0X8T




Omneiter Pesepdopna u

77 https://m.edsoo.ru/X9G1Z8I1P
MJIaHeTapHasi MOJIeb aToMa
[Tocrynatel bopa. Monenb atoma

78 https://m.edsoo.ru/A7C3CI9B5V
bopa
Hcnyckanue u noriouieHue cBera

79 aromoM. KBanTel. JIuneiiuaTeie https://m.edsoo.ru/C6Q6K4B0B
CIIEKTPBI
Vpoxk-tpa "HaOmronenue

80 POICHIPAKTHIYM "H et https://m.edsoo.ru/USD5G7M30
CIIEKTPOB UCITYCKaHUS

81 PamnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ESV7FOP1X
CTtpoeHne aTOMHOTO siapa.

82 P AP https://m.cds00.r/GOAIQSPAU
Hyxnonnas moneins
PannoaxtuBHBIE IPEBpAIICHUS.

83 a peppatit https://m.edsoo.ru/G2V8Z1Y8N
H3otomnsl
Pemenue 3amau no teme:

84 | a Y https://m.edsoo.ru/J7K2G5V5L

PannoakTuBHBIE peBpaleHUs

85 [Tepuox monypacnana https://m.edsoo.ru/V3W7A9K3C
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/T1S9P6151
IIPUPOJIE, MENULINHE, TEXHUKE"
S nepHble peakiu. 3aKOHBI

87 COXpaHeHUd 3apsAa0BOro u https://m.eds00.ru/NSO7SON3K
MacCoOBOI'0 YHCET
DHeprus CBSI31 aTOMHBIX SITIEP.

88 https://m.edsoo.ru/Q4MOU0X5G
CBs13b Macchl ¥ SHEPTUU
Pemenue 3amau no reme

89 " " https://m.eds0o0.ru/IOLOS3U6W

S nepHbie peakiuu
90 Peakuuu cunTe3a u neneHus suep. https://m.edsoo.ru/T3A7TILIG




91

92

93

Wcrounnku sHeprun ConHua u
3BE3 ]

Ypok-koubepenmus "AnepHas
sHepreTuka. JlencTus
paZOaKTUBHBIX U3ITy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIC sIBICHUS"

KonTtponpsHas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbBIE BOJHBI.
KBanToBbIC siBIeHUS"

https://m.edso0o.ru/X102Z5W30

https://m.edsoo.ru/L9Y3HEI2X

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue TeI"

https://m.edsoo.ru/G3Y700L6R

95

[ToBTOpEeHnue, 06061IEeHNE.
Pemenne pacdyeTHsIX U
Ka4eCTBEHHBIX 3a]1a4 M0 TEME
"TemoBele mpoueccs”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpeHme, 0600IICHNE.
Pemenne pacyeTHbIX U
KaueCTBEHHBIX 3aJ1a4 110 TeME
"KIIJI TermoBsIx aBurarencii'”

https://m.edsoo.ru/I1C611UOW

97

[ToBTOpenue, oboOIIEHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 33714 110 TeMe

https://m.edso0o.ru/M9I703R8N




98

"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, oboOIIeHNE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeToBbI€ sIBICHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTopenue, 0600menune. Pabora
C TEKCTaMH 110 TeME "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/NIN5Z9T4L

100

101

102

[ToBTOpenue, o606meHne. Pabora
¢ texkcramu 1o teMe "Koiebanus
U BOJIHBI"

[ToBTOpenue, 0600meHue. PaGora
¢ TekctamMu o teme "CBETOBBIE
saBieHus"

[ToBTOpenue, 0600meHue. PaGora
¢ TekcTamH 110 TeMme "KBaHToBas u
sanepHas Gpusuka'

https://m.edsoo.ru/PSW10Q5R7G

https://m.edsoo.ru/D4V0Z0MOIL

https://m.edsoo.ru/L5SI9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MU (DU3MUECKHE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaTb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JorM4yeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3HUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbiBaTh KpPaTKOE YCIOBHE, IIOACTABIATH
¢u3nveckre BeITUUMHBI B (POPMYIIBI M TPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3NUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHMS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
UHTEPIPETUPOBATh MOJYYEHHBIM pPe3yJabTaT, HaXOAUThb OLIMOKU B

X0J€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE€3yjibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
dbuznyeckux  CBOMCTB  Tel:  (QopMylIHpoBaTh  MPOBEpSEMBIC
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJITAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIEAYS NPEII0KEHHOMY IIIaHY,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, IeJIaTh BBIBOIbI

0 pe3yJibTaTaM MCCIeI0BaHUS

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh IMPUHIUIILL ﬂeﬁCTBHH HN3YUCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM n

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIIOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUUH W TMyTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBISETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHusl HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTaXx MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(I)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI.[PIeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNINbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pas3indaTth SABJICHHUA IO OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOIMTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBLACIATH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (U3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  MCIIOJB3YEMbIX  BEJIHUYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTH4CCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥l 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpaTh 3aKOHbI U (HOPMYIIBI,
HEoOXOoMuMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOOOB, UCITOJIB3YS OMMMCAHUEC UCCICAOBAaHNs, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

MPENINOoJIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHMIA:
IUIAHUPOBATh HCCJIENOBaHUE, COOMpATh YCTAHOBKY M BBINOJIHATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TaOIUIl M TPagUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBJISTH CXEMBbI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003Ha4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUs (U3NYECKUX 3HAaHUHN B MOBCEIHEBHOMN
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OoOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTHYCCKOTO IMOBCACHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUUW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIEIATh HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJIb30BaTh TPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJEpXKaHUS, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTalue

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPY BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHUpeE, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

1.4

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TelI M (1)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYHHBI, IIPpU OIMUCAHUU [IPABUIIBHO
TPAKTOBATbH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (I)OpMy'J'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTHh O0BSICHEHUE U3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

bU3NUeCKUX SIBICHHUH, (PU3NIECKUAX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ahauu (omuparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUChIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATH HEJIOCTAIOIIME HJIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl U OLEHHBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINYMHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIO0BAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(bu3NYECKUX CBOWCTB TEJ: CAMOCTOSTENIBHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefieNisis CpeAHee 3HAaueHHWE H3MepseMoil BenuuuHbl (PokycHoe
paccTostHUEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUH: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEIIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHbBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHagbHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMUCAHUSA, HMCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOKCTB, MU3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTMYECKHUX IPOLIECCOB IMPH PELICHUH Y4eOHO-IPAaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU g oOecriedeHusi 0Oe30MacHOCTH TIpH  OOpalleHHuH C
npruOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIISATh MOUCK MHPOPMAIHU (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMmocTosTensHO (OpMYIHpys TOMCKOBBIM  3ampoc,
HAaXOJUTh IYTH  ONpPENENCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuainbl, pecypchl cetu MHTepHeTr; BiazeTte npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO IPEICTAaBIATh PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONPOBOXIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TPYIIBL, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
OusnyecKkue SBICHUSA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousznueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusmdeckue  npubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoiHasi CUCTeMa €IMHULL

1.4

1.5

2.1

2.2

2.3

EcrtecTBeHHOHAy4yHBI METOJ IMO3HaHUA: HaOIIOJEHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABMKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SABJICHUA
Onucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl pY MOMOIIH KHJIKOCTHOTO

TECPMOMCETPA U JaTYUKaA TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, HX
pa3Mepsl. ONBITHI, JOKa3bIBalOIIME JMCKPETHOE CTPOCHHE
BELIECTBA

JIBmkeHne wyactull BemectBa. CBA3b CKOPOCTH
JIBW)KEHUS  YacTUIl C  TeMmmneparypoud. bpoyHoBckoe
nBIKeHue, M dy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  Tel.
24 B3anMocCBA3p MeXIy CBOMCTBAMM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U MX AaTOMHO-MOJIEKYJIPHBIM

CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOAOM psIoB  (C
ucrnoiib3oBanueM ¢Gotorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIUPEHUS
ra3os.
OnpiTel 1O OOHAapYXKEHUIO  JIEHCTBUS  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
32 Ckopoctb. Cpennsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM IBUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3MepeHue cuiibl C
' MIOMOLIBIO0 JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsoKecTH. Cuila TSKECTH
' Ha Jpyrux Iaserax. Bec Temna. HeBecomocTs
28 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 CroxeHue cui, HalpaBlICHHBIX IO OJHOM IPSMOM.
' PaBHOelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuika B KUAKOCTH, MOJCIH  DIEKTPHUYECKOTO
aBTomMoOmiIs u Tak janee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [Iapuka 1o
HaKJIOHHOM  T1uiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (nedopmManuu) mpyXKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

dusndyeckne SBICHUSA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 pPa3JIMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOW MPUPOJIE,
NEUCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIUYCHHUS JTABICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEMIEPATYpPhI
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUSI KUAKOCTH OT  TIIyOWHBL.
4.4 I'unpocratuueckuii napagokc. CooOmIaromuecs cocybl.
M'uapaBnuyueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
45 CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
16 Nsmepenune armocdepnoro naenenus. [IpuGopbr mis
' MU3MepeHust aTMOC(HEepHOTo JaBICHUS
JlelicTBue KUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3gyxomnnasanue
4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKUIAKOCTh YacTH TeJja.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEN Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JCHCTBYIOUIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OTIBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOMW B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUSI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpoiicTBa: coOOIIAOIIMECS COCY/bI,
YCTPONCTBO BOJOMPOBOJIA, THIAPABIMYECKUIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs! ppluara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTenuunanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHas mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
59 [IpakTraeckue pabOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPEHHS  TIpU




8 KVIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydueHue 3akoHa

COXpPaHCHUMA MEXaHUYEeCKOH OHEpIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BEKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBMKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MoJIeKyl.  OIBITBI, TNOATBEPKIAIOLIME  OCHOBHBIE
II0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
. U3JIy4eHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBIeHUS
[TapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensoBble ABUraTend U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
npoleccax
[IpakTuyeckue paboOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM
COJIM WJIN caxapa.
OneITel 1O HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TeEJl.
6.17 Omnpenenenue AaBIeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JTUHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIEPaTYpPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPrUuu Teja B
pe3yibpTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBJIICHUS TETI000MEHa pu




CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJBI.

LWIAHAPOM.

dusndyeckue SBJICHUS B IIpupoac:

HCCJ’IGI{OB&HI/IG Imponecca uCrapCHusl.

OHpe,Z[CJ'ICHI/Ie KOJIHNYCCTBA TCIJIOTHI, IIOJIYUYCHHOI'O

BOI[Of/i IIpu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOMN BIAKHOCTH BO3ayXa.

Omnpenenenue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Mpupojie, uznyduenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI

HCIIOJIb30BAaHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCECTDP,

6.19 AaTYUK TEeMIIepaTypbl, TCPMOC, CHUCTCMaA OTOIIICHUA

ABUTAaTCJIb BHYTPCHHCTO CrOPaHUs.

JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBasi TypOMHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPHUYICCKOTO

7.3 nosid. IlpyHIMI cyneprno3unuu 3JIEKTPUYECKUX IOJIEN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAaoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSTHHOI'O TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
. Onektpuyeckas uenb. Cumia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMma JJ1 yyacTKa Lenu
[locnenoBarenbHOE UM MapajjIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOe TONe 3eMIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTelell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCTIOpTe
Onbitel ®Dapanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOACHHUIO AJICKTPHU3AIUN TEJI WHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHUS  HANPSOHKEHUW  TpU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOpOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COCIMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
MEKTPUYECKOTO TOKa, HIYLUIEr0 4Yepe3 Ppe3UucTop.
OmpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIEIIsIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveauHeHMu ©  pazaeneHuu. lccrnegoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OmbITEl,  JEMOHCTPHUPYIOIIHE  3aBUCHUMOCTH  CHIIBI
B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIO IoOJgd Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHUUeCKne YCTPOWCTBA: 3JIEKTPOCKON, aMIIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUUK DICKTPUUCCKON SHEPTHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kog anementa [IpoBepsieMble 21€MEHTHI COAECPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe JBuKeHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHUE
HepaBnomepHoe MPAMOJIMHENHOE JIBUKECHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPaBHOMEPHOM JIBH)KEHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JBUKECHHE
8.6 CsoOoanoe magerne. OnsITel [ anmies
PaBHOMepHOE nBHMKEHHE MO OKpyXHOCTH. [lepnon u
8.7 yactota oOpameHus. JIuHelWHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa
8.11 IIpuHIUI Cyneprno3uiuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuiga TPEHMs] CKOJIBXKEHHUS, CHJIa
' TPEHMSI II0OKOS, IPYrUe BUBI TPEHUS
214 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOIO IaileHUs
%15 Jemwxenne  mmaHer  Bokpyr  Comnua.  IlepBas
' KOCMHUY€EcKasi ckopocTb. HeBecoMoCTh U eperpysku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Tejla € 3aKPEIVIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 WNmnynec Tena. MI3menenue ummyibca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
822 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanbHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMS] MEXaHUYECKON PHEPTUU
[TpakTHyeckue paboOTHI:
OrmpesiesieHne CpeTHEe CKOPOCTU CKOJBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUsl Tenla MpU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOMW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BpPEMEHH NIpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITM TPU PaBHOYCKOPCHHOM




8.28

8.29

JBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHUS
OT CWUJBl HOpMalnbpHOro jasieHus. OnpeneneHue
Kod(pduuuenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXuHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IO
TOPU3OHTAILHONW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOoCTH  IIpu  INoabEéMe  Ipy3a ¢
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPIraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHUO/I, YaCTOTa, aMILUTUTY/a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHne sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHYXIEeHHbIE KONIeOaHMUS.
' Pe3onanc
Mexanndeckue BoiHbI. CBOMCTBA MEXAaHHMUYECKUX BOJIH.
94 [IpononbHBIE W TONEpeYHbIE BOJIHBL. JliMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MeXxaHHU4eCKHUEe BOJHBI
B TBEPJIOM TeJie, CEHCMUYECKHE BOJHBI
9.5 3ByK. ' poMKOCTB U BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u yiabTpa3Byk
[TpakTiueckue paboThI:
Ompenenenne 4YacTOThl W Tepuoja  KojeOaHui
9.7 MaTeMaTUYECKOTrO MasiTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IMIPY>XUHHOI'O MasgTHHUKA




HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJIBELIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3MepeHne yckopeHusi CBOOOIHOTO NaieHus

®du3nuecKkue SBJICHUSI B IprUpoac: BOCIIPUATHC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSCEHHE, CEUCMHUYECKUE BOJIHBI,
I[yHaMH, 3XO0
9.9 TexHudyeckue yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHHIX BOJIH
103 OnexTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOMICTBa cBETA
10 [TpakTrueckue paboThI:
10.4 W3yyenue CBONCTB  JJIEKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnyeckue SBICHHUS B MpUPOJE: OHOIOTHYECKOe
10.5 JIEUCTBUE BUJIUMOTO, yIBTPauOIETOBOTO u
PEHTIE€HOBCKOTO U3JIY4eHU I
10,6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3HU
CBETOBBIE ABJIEHUA
11.1 JlydeBas monenb cBera. UcTouHMKH cBETa
11.2 [IpsamonuHetHOE pacIpOCTpAHEHUE CBETA
1 113 Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaxKeHUst
' cBeTa
114 IIpenomnienne cBeta. 3aKkOH MPEIOMIIEHHMS CBETA.
' [TontHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop stydeit B JIMH3e




11.6

11.7

OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONAa H

TCJIECKOIIa
I'ma3 kak onTudeckas cHCTEMa. BJ'II/ISOp}’KOCTI) n

JaTbHO30PKOCTD

11.8

11.9

11.10

Paznoxenune Genoro ceera B cnekTp. OnbiTel HproTOHA.

Crnoxenne CIICKTpaJIbHBIX IBETOB. III/ICHCPCI/IH CBETa

[TpakTueckue paboThI:

HccnenoBanne  3aBUCUMOCTU

yrjia  OTpaXKCHHs

CBETOBOTO JIy4a OT yIJia MaJICHusl.

W3ydeHne xapaKTepUCTUK H300paKEHUsS MpeaIMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH  yIJia  TPEIOMIICHUS
CBETOBOT'O Jiy4ya OT YIJia TaJeHHs Ha TPAHMIEC «BO3IYX —
CTEKIIOY.

[Tony4yenne n300paXkeHH C MIOMOIIBIO COOMpArOIIEH
JIMH3HBI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIECH JTNH3HI.

OnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl MO BOCHPHUSATHIO IIBETa MPEIMETOB MPU HX
HaAOII0IEHUU Yepe3 I[BETOBbIE (GUIBTPHI

dwusndeckue sBICHUS B mpupoje: 3arMenus CoiHIa U
JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,

¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
SIBJIEHUWSA

OmnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.

Mogens aroma bopa

12 12.2

12.3

I/ICHYCKaHI/Ie U IIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs

12.4

Crpoenne aromHoro sapa. HyknoHHas  wMozens

aTOMHOTO spa. M3oTomnsl




PannoaktuBHbie mnpeBpamienus. llepuon momypacmana

12.5
ATOMHBIX sJEP
126 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. Vicrounuku sHeprun
' CouHiia 1 386311
129 Slnepnas osHepretuka. JlelicTBUEe  paJMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabntoieHue CIJIOMIHBIX Y JIMHEHYaThIX CIEKTPOB
1210 W3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
H3mepenue paanoakTuBHOTO hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 paIMOaKTUBHOE W3JIYYEHUE TMPUPOJHBIX MHUHEPAIOB,
JNENCTBUE PpAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
YyeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TO03HAaBa€MOCTH SBJICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeld poaun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOJIOLHH
(U3UYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHuS O BHUJAX MaTepuu (BEIIECTBO M IOJE), O JBMIKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, OJEKTPOMArHUTHBIX W KBAaHTOBBIX),
YMEHHUE pa3anyaTh sBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUMN
B OKpYXKalOIleM MHUpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO ammapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKK M MCIIONB30BaHME MX IS PElIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTephu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MMpoHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys PU3UUECKHE BETUINMHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOrofieHus MpaBuiI O€30MacHOrO Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIUH, OMUCHIBATH X0
OIBITA U 3aMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHHH (PU3MUECKUX BEITMUNH:
YMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpPaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HAa4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C
y4€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MYECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl W (OpMyJbl, CBs3bIBAlOLIUE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISBJISTh HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIUYMHBI; YMEHHUE ONpPEIesATh Pa3MEPHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB IO UX OIMUMCAHUIO, UCIIOJIb3Yyd 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXoauMble (QHU3HMUECKUe




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHUS 370pPOBbSI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HH(DOpMAIMH
(bu3NYECKOro CoJepKaHus C HCIOJb30BAaHUEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHUil HAYYHO-TOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJIEpKaHMs, CIIPAaBOYHBIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU ISl MPOEKLHMH CKOPOCTH, NPOEKIUU
NIEPEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHWHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl Tejla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSAMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynsl Il MPOCKLUUU IEPEMEILIEHUsA, NPOCKLHUU CKOPOCTU U IPOCKLHHU
YCKOPEHMS IPY PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduku 3aBUCHMOCTH OT BPEMEHU JIsi TMPOEKIUU YCKOPEHUS, IMPOEKINH
CKOpPOCTH, IIPOCKIUHU IIEpEMELICHUs, KOOPAUHATBl IIPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUJKEHHUH
CBobonHoe nazeHue. PopMysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPEHHMS,




1.6

IOPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKopoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

YCKOPCHUSI. CDopMyna JJIsT BBIYUCIICHUST YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. II10THOCTB BemiecTBa. q)opMlea JJII BBIYUCIICHHUA TITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha

TCIIO0

Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

Fry=-Fi

1.12

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDopMyna JJId BBIYUCIICHUA MOJAYJISA CHIIbL

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMHpHO@ TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®dopmyna a7si BBIYUCICHUS CUJIBI TSKECTH BOIHM3H moBepxHocTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnnia. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI1 BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jisi 3aKOHA COXPAHEHUS
MEXaHMYECKOM HEepPTruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. Mowment cunsi: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7l BEIYUCICHUSI JaBJICHHs TBEPAOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna s BEIYUCIICHUS TaBICHHUS BHYTPH XKHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanne CYAOB 1 BO3AYXOIIAaBAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BbBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH JBHXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus Opycka Npu ABM)KEHHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUN MPYKUHHOI'O MasiTHUKA; MOMEHTAa CHJIBI, JEHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YNPYrocTH IpPU MOABEME TIpy3a C MOMOILIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI
OT MAcChl Teja; CUIbI TPEHUS CKOJIBXEHUSA OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
negopMaluu MpYXKUHBI, YCKOPEHUsT OpycKka OT Yrjla HakJIOHA HaIlpaBIISIOICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJICOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJieOaHU HUTSAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pblyara

Qusuueckue s61eHUs 6 npupode: TPUMEPBHl ABHKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBiIeHHUS Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUSA, AOWHAMOMECTpP, I[IOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Teaa

55 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TermoBoe paBHOBECUE

Y Buytpennsas sHeprus. PaGora u Termomepenaya Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEmNIOTHL. Y AelbHAst
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPrUU B TEIUIOBBIX MpoOIEccax. YpPaBHEHUE TEIJIOBOTO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEH SHEpPruM B IMpoliecce

510 WCTIApEHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoobpazoBanus: L = Q/m

2.11 Brnaxxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! paboTs! TermoBeix ABuraTenei. KI1JI remmoBoro asuraresns

Ilpaxmuueckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (QUKCHPOBAHHOM
MacCchl, B KOTOPYHK) OMNYIIEH HArpeTbld UIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LWJIMHIPOM, IOCJIE OIMYCKAHHMS €ro B BOAY KOMHATHOM
TEMIEPATypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEIUIOTHI
IJIaBJIeHUs Jbpfa. MccinenoBaHue M3MEHEHHMs TEMIIEpAaTypbl  BOABI  IPU
pa3JIMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHA NpPU CMELIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaIlUJIIAPHBIC
SABJICHUST B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onextpuzanus Teil. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y IEITbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarennbHOE COEIMHEHNUE POBOIHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMarauTHor nHAyKuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
H3mepeHne  3IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAMPSKEHUS Ha KOHIIAX MPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJAN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOcCTart,
CUETUYMK  IEKTPUUYECKOW  DHEPruH,  3IIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE
NOPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA,
reHEepaTop MOCTOSIHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCcTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
324 JIunza. Xox syueil B nuH3e. POKyCHOE paccTOosHME JUH3bL. OnTHUYECKas cuiia
. muH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npudopsI
Ilpakmuueckue pabomul
W3mepeHune onTuyecKoi cuiibl coOMparoeil JIMH3bL, (OKYCHOTO pacCTOSIHUS
cobuparomielt TMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
396 KOTI'Jla IpeIMeT pacloJio’KeH B ABOWHOM (OKyce), MoKa3aTess IpeJIoMIIeHHUS CTEKIIa.
' HccnenoBanue cBOiicTBa  M300pakeHUsS, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JMH3bI, U3MEHEHUS! (POKYCHOTO PAcCTOSHUS JBYX CJIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHULE
«BO3J1yX — CTEKIIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHbl, 1Beta Te,
' ONTUYECKHE SBJIEHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydeHnus. Peakuunu anbda-u Oera-

pacnana




4.2 Omnsitel Pesepdopaa o paccestauro anbda-gacruil. [Inanerapras Mmogens aTroma

4.3 CocraB aromHoro spa. 3oronst

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 Snepuble peakuu. 3aKOHBI COXPAHEHUSI 3aPsI0BOIO U MaCCOBOT'O YUCE
Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, UHANBUIAYAJIBHBIA JO3UMETpP, KaMepa

Bunbcona, snepHas s3HEpPreTuKa




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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