MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo npocseimennst Pecnyoaunku bamkoprocran
AIMHHHMCTPAUMA MYHHMIMIIAJIbHOIO PallOHA

Kpacnokamckuii paiion Pecnyosiukn bamkoprocran
MBOY CO I c. HoBonaraeso

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
PykoBoaurens [HIMO 3aMecTuTeNb TUpEeKTopa  JIUPEKTOp MIKOIBI
yuurenen (GU3nKy, o YBP MBOY COIII
MAaTEMAaTHUKH, c.HoBonaraeso
nHpopmaTukn bacumosa JI.M.
oT «25» 08 2025 . Tammesa A.X.
Hecnamopa N.®. [Ipuka3 Ne 100 ot «25» 08
[Tporoxon Ne 1 ot «25» 08 2025.
2025 r.
PABOYAS ITPOI'PAMMA

(ID 9542804)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

JUTst o0ydaromuxcs 7-9 kiaccoB

c.HoBoHnaraeso 2025 roxa



MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETIIIUY TIpenoiaBaHus yueOHoro npeamera «dusukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
bu3MKN Ha AEATETPHOCTHOW OCHOBE. B mporpamMme mo (u3HWKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npefocTaBisieT HauOosiee sCHble OOpa3lbl NPUMEHEHUS HAay4HOro MeToja
MO3HAaHMsI, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

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

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,



HHTCPIPCTUPOBATL JAaHHBIC M HCIIOJb30BATh HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUA BBIBOIOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HHTEpeca M CTPEeMJICHUS OOydYalolUXcs K HAyYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJie TT03HAHUSA U (POPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHHUS KakK pe3ysibTaTa HW3yYCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
npodeCCUOHATIBHON NIeSITEIbHOCTH, CBA3aHHOM ¢ (DU3UKOM, MOJTOTOBKA K
JagbHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHHe 3THUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JAWCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJOB peHICHHUs TMPOCTEUININX PpaCUYETHBIX 3aJad C
UCTIOJIb30BaHUEM buznueckux Mojenei, TBOPUYECKUX 1
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl M JKCIEPUMEHTAIbHBIC HUCCICAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

OCBOCHHE MPHUEMOB paboThl ¢ MH(popManuend GU3NIECKOro COAepKaHus,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamu MpodheCCUOHAIBHOM JAeSATEILHOCTH, CBI3aHHBIMU
c ¢Qu3ukoil, W COBpEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MIECKON HAYKH.



OO1iee ynCII0 9acoB, pEKOMEHI0BAHHBIX ISl U3y4eHUs (PU3NKH Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeno0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemsiii B mporpamme no ¢Gu3Mke MnepedyeHb JadbopaToOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (U3HKeE.



COJEPKXAHUE OBYUYEHUA

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

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3HYECKUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. H3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepeHnii MexyHapogHasi cucTeMa euHUL.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCcKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPOLeypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEeHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. HM3mepeHue pacCTOSHUM.

3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U

JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

IlepBoHayaibHbIE CBEACHUA O CTPOCHUH BeLlecTBa.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyszuu.



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

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJBb30BAaHUEM

dboTorpadwuii).

2. OmnbITH IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.
Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHHUSI.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0beMa BEILECTBA.
Cuila Kak XapakTepucTUKa B3auMozehcTBUs Ten. Cuia ynpyrocTd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYeCKOTro IBHIKEHHUS TeNa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaGmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOIO ABUXKEHUS (ILIapUKa B )KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OmbIThl, IEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. l[lepermaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTAMH W razamu. 3akoH Ilackans. ITneBmarudeckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCY/Ibl.

['mapaBauueckuu mpecc.

[IposiBieHne necTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
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 KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
JKUJIKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

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

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHnTt mnonesHoro aeicTBus (maiee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

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

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

TenoBblie sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKECHHS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBmenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBieHUs BO3yXa B 0a/UIOHE MINPHULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH OSHEpPrud Tejlna B pe3ysbTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsiaoB. BzaummopeiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIIEPIIO3ULIUH 3IEKTPUUECKUX MOJEH (HA KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nend. [locnenoBarenbHOoe HW - mapajuielbHOE  COCIMHEHHE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJ1€ 3€MJIM U €r0 3HAUYEHUE JJIS KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSTHHOTO TOKa. lCMoJib30BaHWE 3JEKTPOJIBUTATENIEN B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJIeKTpU3aLUs TEll.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. I3MepeHune cuiibl TOKka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. B3aumoieiicTBre MOCTOSSHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

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

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMUTHOrO IIOJII  IOCTOSIHHBIX ~MAarHUTOB P HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Mexanuyeckue siBJICHHU.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHEnHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJja IIPU HEPABHOMEPHOM JBHUKECHUHU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsIii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuna. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynbe tena. MIsMeHeHne umiyibea. Miynbc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEprus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHas SHEprus CxKaTou npykuHbl. Knnernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKCHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphUIMeHTa TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

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



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.
11. I3ydyeHue 3aKk0Ha COXpPaHEHUS! YHEPTHUH.
Mexanuveckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — kosneOanms.  BwuiHYX)AeHHBIE — KoNeOaHuWs.  PesoHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. 'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

JIaﬁopamopubze pabomul u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
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2. OmnpeneneHue 4acTOThI U NIeproia KojaeOaHui py>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBUCMMOCTH TEepuoAa KosieOaHUil rpy3a, MOJBEIICHHOIO K
HUTH, OT Macchl rpys3a.
6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.
JIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHBbIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMArHuTHblE  BOJNHBL.  CBONCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToOBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

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

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEUBAIOIIEHN JTUH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yTila OTPAKEHHsI CBETOBOIO Jiyda OT YIUIA
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u minanerapHas mojenb aroma. Mojgenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npepaienus. [lepuon nonypacnaaa aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHeprervka. JleMCTBUS paguOaKTHBHBIX H3JIYyYEHUW HaA IKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimul.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOYJTH TIPEAHA3HAYECH ISl CHCTeMaTH3allun
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUM AAHHOTO MOJYJIA PEaTU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUIM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIB30BAaHUS PA3IMYHbIX UCTOYHHUKOB
SHEPrMd HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

Kaxmas w3 TeM [aHHOrO MOAYJSA BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000Iaero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEIACHUEM
JIMArHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUS

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3nuecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIbHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ACTETUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHWE IIEHHOCTH (U3MUYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a MKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduieKcMH, NpPU3HAHME CBOETO IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY>KaIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - MOTPeOHOCTH B hOPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIEPUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

e - IUJIAHUPOBAHHE CBOETO PA3BUTHUA B MNPUOOPETCHUH HOBBIX (PU3MUECKHUX
3HAHUI;

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

e - OIIEHKAa CBOMX JCHCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO perieHus ydeOHOW (Qu3ndecKon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY TUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IMYHBIE METOJbl, UHCTPYMEHTBI U 3apOCHl MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY  TPEICTABICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHAMH JPYTHMX YYaCTHUKOB
uanora, OOHaAPYKUBATh PA3INYUE U CXOACTBO MO3UITUH;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHAMBUAYAIbHON paOOThl MPH pPEIICHUH KOHKPETHOW (PU3NYECKOU
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTrAasi KAaY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOSATENILHO COCTABJISITH AITOPUTM pelieHus GU3HNUEeCKOM 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh 1jaH €€ U3MEHEHNS],
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMeETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath siBiaeHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, paBHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HNUECKOE SBJICHHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHupe, B TOM 4YHuclie (U3HUECKHe SIBICHUS B TMPUPOIE:
MPUMEPHI IBMKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKHBOW W HEKUBOUN
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSDKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TPaKTOBAaTh  (PU3WYECKUH  CMBICT  HMCTOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMIMHAMH,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOXKEHUs Cui (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3AMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol C HCIOJBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [BHKEHHS TENa, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEasO)KEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl TMOJTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIHYMH B BHUJE



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJMUKHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBJICHUA M HEOOXOIMMBIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Ppa3UYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BIajeTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOauYHO JenaTh KpaTKue COOOIICHHsI O pe3yibTaTax MPOCKTOB
Win y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUHU C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANMJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM NPaBUIBHO  TPAKTOBATh
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOWMCTBA Te€J, (PU3UYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4Y€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYphl KUIKOCTU U
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMYJIUpOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpPYyroi C  HCHOJIb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BEJIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPH padoTe ¢ 1ad0paTOPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK DIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I obecnieueHrsi 6€30IacHOCTH MpU O0paIlieHur ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcbl cetu IHTepHET, Bi1aieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
collepKaHUsi, B TOM 4YHCJIE MYOJIMYHO TMPEACTABISTh PE3YyIbTaThI
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
IPOLIECCOB paclpeeNiaTh OOS3aHHOCTH B TpPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKECHHMS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTpaHEHHE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMoOaKTUBHBIN (OH, KOCMHYECKHE Iy4d, PaJUOAaKTHBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl M (PU3NUYECKUE SIBICHUS, UCIOJIb3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMUHY C JIPYTMMU BEIMUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

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

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyliOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOjIa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpArOIIeH  JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0/IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1ad0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE 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 HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy pEeHIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH JIJIs1 obecriedeHusi 6€30macHOCTH MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpocC, HAXOIUTh



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

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHET, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOECKTHOW HIIM MCCIIE0BATENBCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 1 o rTHAL614
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P H https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIE COCTORHI Bemertsa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndyeckoe JBUKEHNE 3 bubmnorexa [IOK

https://m.edsoo0.ru/7f416194

3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [JOK



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

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

bubmuorexa [JOK

33 Cuna. Bugst i 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATmoChepHOE AaBCHHe 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > 1 https://m.eds00.ru/7416194
bubmuorexa [JOK
>3 Mexattireckas SHepris 4 ! https://m.edso00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IICKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIKCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAIMOSIEHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMYECKHE KOTeOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA

4.1 3aKOHBI pacIpoCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SBnenns npupojibl. Guzndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTypbl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JaTYHKA
TeMneparypol”

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HAayKH U3Y4aroT OPUPOY.
EcrecTtBEeHHOHAaYUYHBIN METO
no3HaHus. Onucanue PU3NIeCcKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAJbHOCTH MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIirie, yeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKAa3bIBAIOIIKE JUCKPETHOE bubmorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa [JOK
P P P https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6mmoreka [IOK
13 CkopocTth. EnMHHIIEI CKOpOCTH
p JUHHTL P https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHH IBMKEHUS bubmorexa LOK
yr p a https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPIINH.
15 BSaI/II)MO,HCﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TeIl
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
16
1 00beMa Tejla IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BeniecTa’ https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3auMoaencTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenune Tarotenus. Cuia TSHKECTH
CBSI3b M@Ky CHIION TSKECTH H
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [JOK
| " https://m.edsoo.ru/ff0a1778
3aaa4 1o teme "Cuiia TsKecTu
93 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnuotexa [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetine ci. Jlamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CIo)keHue ABYX CHJI, HAPABIEHHBIX
26 110 OJTHOM MPSIMOM. bubmorexa LHOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelCTBYIOMIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmAast cui'”
78 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3ydenue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaencHue

30
PaBHOAECUCTBYIOIIEH CUIIbI
Pemenne 3amau mo temaM: «Bec

31 Tenay, «I'padudaeckoe n300paeHue bubnnoreka [JOK
cuny, «Cunsly, «PaBHoAeHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpsHast pabora mo Temam:
«MexaHnueckoe IBIDKEHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIIY,
«Cuibe»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD

34 JaBJIEHUS ra3a OT 00hEMa bubmmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHUS TBEPALIMUA
35 TeJ'II;MI/I KUIKOCTSIMH U I13'c13aM1/1 bubmiorexa LOK
> KA ' https://m.edsoo.ru/ff0a25b0
3akon ITackams

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAaHHOE JEHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOrmaronuecs COCyIbI bubmuoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Pnpagmieciuii npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
KUJKOCTHBIN Hacoc
Atmocdepa 3emn. [IpuanHs
CYIIECTBOBAHMS BO3AYIIHOMN
41 }gﬂ 3 3 AV MOCTL bubmuorexa [JOK
OPOIOTIAL JEMITH. SaBHeH https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bozmyxa. AtmocepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 H3mepeHne aTMOChEpHOTO AaBIICHUS. bubnuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
44 Gep BHEM bubmuorexa [JOK
JEBIICHIA OT BRICOTRL Hal YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3agad mo reme
"AtmocepHoe naBieHue"
elcTBHE OCTH W Ta3a Ha
47 Aeiictene suakoct bubnmnoreka [JOK
FOTPYEHHOC B HHUX TEHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OrnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmorexa [IOK

HeﬁCTByIOIHCﬁ Ha TCJIO, IMOIPY>KCHHOC
B XXUJAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EaquHuiier MoniHocT

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

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o JectHuie"

56

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

PesepBHbIii ypok. Pabota ¢ Tekctamu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

1o Teme «JlaBneHue TBEPABIX TeEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HMccnenoBanue ycioBHil paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau mo reme «Y CIIOBUSA
paBHOBCCI/ISI pmqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT noneznoro neicTBust
mexanusMma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemrenne 3agau mo treme "Pabora,
MoimHocTh, KITJT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas YHEPTrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEpUMEHTAIBHOE OIPE/IETICHUE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aIBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o teme "PaboTta. MoniHoOCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi = odOpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucramnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciliupeHue u cxaTmue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypsl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTraeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 Jlaboparopnast paborta "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnunorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubnmuorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Hap006p330BaHI/I5I N KOHJACHCaI .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIIbHOM BIAXXKHOCTU BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHIMNIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KII/ TermmoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa

OKpY>KaroIen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TensoBele aBieHud. M3mMenenne
arperaTHbIX COCTOSIHUM BemecTna'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoaeiicTBre 3apsyKeHHBIX TEII.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka [HOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanusl. IcTOUHUKH bubmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
DJIEKTPUYECKUI TOK B METaslIax, bubnuorexa [JOK
39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
JacTH
Cuna Toxka. JlabopaTtopHas pabora
" bubnmuotexa [JOK
41 W3mepeHnue u perylupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJEKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JIaboparopHas pabota

bu6mmoreka [IOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa /115 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGoparopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKQ, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

48 MIpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPHIECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpH 1/111:40 }II)OCTI/I :—)JIeKTqueCKOFO bubmnorexa [IOK
P " o P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEN
53 3ﬂeKTTqueCKoﬁ SHEPIUU B 6];I))IT bubmnorexa [IOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBI, HX
B3aHMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 . "
MOJIEW ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMIIH U ero 3HaueHue I >KU3HU Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [IOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. I10CTOSTHHBIHI
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKne 3apsiIbl.
P P bubnmnoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoaecTBusA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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IpoBepoyHas pabora

59

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccniickas
IpoBepoyHasi pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe nose
3IEKTPUUYECKOTO ToKka MaruurHoe
T0JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIEKTpOoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio Jlenna

64

Onektporereparop. Criocoos
TTOJTYYEHUS DIICKTPUICCKON SHEPTHUH.
DJIEKTPOCTAaHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0ac74a
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MAaTrHUTHBIC SIBJIeHUS"

KonTponbhas pabota no teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [JOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
1o teme "TerioBble ABICHUA" https://m.edsoo.ru/ff0accse

68 PesepBHrliit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruutHeie siBJICHUS"

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB I1O 68 145

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fI[:;‘?eHI/Iﬂ :)lg;)l;l;?)l:;fenbnme
padoThI padoThI pecypenr

1 MexaHnnueckoe JBHKEHUE. 1
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk cxopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOI[ 1 4acCcToTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna yupyrocti. 3akon Tyka https://m.edsoc%.lglfanecaZ
16 Pemenue 3ampau no reme «Cuia
YIIPYTOCTHY
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuna Ts5KecTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
S https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C BH6J?HOTeKa LHOK
3AKPEILIEHHOIT OChI0 BPALLICHUA. https://m.edsoo.ru/ff0afe36
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTEepUAIIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOIO TENa C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuibl. LienTp TsoxecTn
28 Pemenne 3agau mo teme "MoMeHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe
29 o TeMe "MexaHn4uecKoe IBHKEHHE. bubmorexa [JOK
Bsanoseiicraie Te" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHN4YeCcKOe IBUKEHUE. bubmorexa LHOK
Baanvoneiicrane Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. Umnynbe cuibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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COXPaHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunoreka LIOK

32 COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnuoreka [IOK
34 Mexanndeckast paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydeHue bubmmnoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 Npy>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

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

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHuit
MPYKUHHOTO MasiTHUKa

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHu4eckux BoJiH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(ppa3ByK B IpUPOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
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1o Teme "3aKOHbI COXpaHEHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbnas pabota no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHu4yecKue
KoJ1e0aHus 1 BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
58
Hcnons30Banne 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IS COTOBOM CcBs3H"
VYpok-uccienosanue "M3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHas IPUPO/Ia CBETA.
61 Cko OIZDTI: CBETa BOJIII{)OEHG CBOMCTBaA bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpoCTpaHeHUE CBeTa. 3aTMEHUS bubnnorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemrenne 3amauy Ha IpUMEHEHNE bubmorexa LIOK
a p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuorexa [JOK
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IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosniHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunoreka LIOK

65
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia aJCHUS Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepernus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nmorexa LIOK
69 [TocTpoenne n300pakeHMiA B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOMH 1
5 . | https://m.edso0.ru/ff0b4206
CHJIBI COOMpArOIeit TNH3BI
7 Ypok-koHpepenmus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmmoreka [JOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHue”
Paznoxenne 6em0ro cBeTa B CIIEKT. B OK
NOJIMOTEeKA
74 Omnbitel HetoTona. Cnoxenue 1

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffOc0f4c
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CBETa

JlaGopaTopHas padoTta "OIBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTpP U

bu6nmoreka [IOK

75
POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ffOc0e2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bubTper”
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 aromoM. KBaHTbl. JIuHeiuateie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI brbmmorexa LTOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 [Tepwon moypacmanga
86 Ypok-koupepenius "PagnoakTHBHBIE bubnmnorexa [JOK

M3JIYYCHHS B IPUPOJIE, METUIIHHE,

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

TeXHuke"

87

S nepHble peakuuu. 3aKOHBI
COXpaHEHHs 3apsI0BOT0 U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

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

89

Pemenue 3amgaud no reme "AnepHeie
peakuu"

90

Peaknuu cunTe3a M IeneHus sSaep.
Wcrounuku sHepruu ConHua v 3BE311

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

91

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIE
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBrbic sBincHUS"

94

IToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumopericteue Ten"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAQYCCTBCHHBIX 3a/1a4 I10
teme "TeroBsie porecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyYeTHBIX M Ka4E€CTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareinci'
IToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, obo0mIEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa OK
" PATOPHbIC P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTropenue, o600menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 Bubmiorexa HOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBag u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

11

HCIIOJI30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHUA M0 OMHMCAHHUIO HMX XaAPAKTCPHBIX CBOMCTB M Ha

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

13

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (DHU3MUYECKUX SBICHUA B
OKpY’KaloIleM MHpE, B TOM 4HucCie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33a]auy B yUEOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (U3MYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NIpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEJIMYMH, MX
0003HaYeHUs U €UHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (POPMYJIbL,
CBS3bIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTH  IpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥ 3allMCBhIBAaTh €ro MaTeMaTH4YeCKOe

BBIPAXKCHUC

1.6

OO0BSACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh IMPUYMHHO-CIICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOrMYeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 AeMCTBUA, UCMONb3Ys 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3UYECKUE BETUYMHbBI: HA OCHOBE aHaIN3a
YCIOBHMS 3aJaud  3alUChIBaTh KpaTKOE YCIOBUE, IOJICTABIATH
buznyeckue BeIUYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIpPaBOYHBIC JaHHBIC, HEOOXOAMMEBIEC JJIsi PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
(¢u3nUYeCKUX METOJOB, B ONHMCAHUM HCCICAOBAHHS  BBIICIATH
npoBepsieMoe  MpeAnoiokeHue  (TUMOTe3y),  pa3audarh U
MHTEPIPETHPOBATH TOJyYCHHBIH pE3yJlbTaT, HAXOIUTh OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

IPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (OpMyNIHpPOBATh  IPOBEpsieMble
NPEINONIOKEHUs, CcoOUpaTh  yCTAaHOBKY W3  IPEAIIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUSI C HCIOJIH30BAHMEM aHAJIOTOBBIX M
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C yYETOM

3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OIHOW  (U3MYECKOU
BEIIMYUHBI OT JPYroil C UCIOJB30BAHUEM MPSAMBIX H3MEPECHUI,
y4acTBOBaTh B IJITAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHMs, cOOUpaTh
YCTaHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYS NPEITI0KEHHOMY IIIaHY,
¢ukcupoBaTh pe3yibTaThl IMOITYYEHHON 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TpapHKOB, eJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIIeI0BaHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH, CIeays
MPEJI0KEHHOW MHCTPYKIUU: TIPU BBINOJIHEHUN U3MEPEHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTb  MNPUHIMUIIBL }IeﬁCTBHH HpI/I60pOB N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaATh MIPUHIUIIBL HCﬁCTBHH HU3YUCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA 0 CBOMCTBax (I)I/ISI/ILICCKI/IX SIBIICHUM u

HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXoauTh WH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIb30BaHMS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuOoOpaMu U TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHCHHSI 3[IOPOBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECACHHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHHUKOB MHGOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYyTEM CPAaBHEHHUs DPA3IUYHBIX HCTOYHHKOB
BBIJICNIATh MH(YOPMALIUIO, KOTOpasi SABISETCS NPOTHUBOPEUMBON HITH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (PHU3UYECKOr0  COACpIKaHMS,
CIpaBOYHBIE MaTepualbl, pecypchl cetu MHTepHeT, BlaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus nH(OpMaLuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCbMEHHbIE U YCTHBIE COOOILEHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHpOpMAUu (PHU3NIECKOTO
COJIepKaHus, B TOM YHCJe MyOJUYHO JenaTh KpaTKHe COOOIIEHUsS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEOBaHUM, MpU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUMHBIM anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPY BBHINIOJHEHUH Y4EOHBIX MPOEKTOB M HUCCIEIOBAaHUI pacrpeensiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 33JjauaMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY’KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HUCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOE SBJICHHE

13

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJICHUN B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHWUU TMPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJBb3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYMH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUEC SIBIICHUS W IPOIIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPA’)XKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIBI0 1 — 2 W3y4EeHHBIX CBOWMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemaTts pacy€THble 3a1aydl B 2 — 3 1EWCTBUA, UCHOJb3Ys 3aKOHBI U
(bopMyIbl, CBsI3bIBAIOLINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAIN3a
YCIOBUS 314X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMbIe JUIsl €€ pelIeHUs, MPOBOAUTh Pacd€Tbl U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (U3UYECKONH BEIUYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MIPOBOAMTH OMBITHl IO HAONIOAEHUI0 (U3UYECKUX SBICHUN WIH
¢usmueckux  CcBOMCTB  Ten:  (OpMYIMpPOBAaTH  IpOBEpsSEMbIe

NPENNoNIOKEeHNUs, coOupaTb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUsl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEJIWYHH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

IPOBOJIUTH  HMCCICJOBAHHWE  3aBUCUMOCTH  OHHOH  (U3UYECKOi
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, CleAysd  MpeAjoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI] U rpadukos,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

1.12

MMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpGI[JIO)KGHHOfI HHCTPYKIIMK, W  BBIYUCIATH 3HAYCHUC

BCINYHHBI

1.13

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

1a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIMIBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMA U HEOOXOIUMbIE

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC yCTpOI\/JICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCJICHOBATCIIbHBIM W IMAapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

1.16

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHON
KU3HU Juid  o0ecriedeHHss O€30macHOCTH MpH  oOpamieHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPONCTBAMU, COXPAHEHUSI 3J0POBBS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYIIECTBISATh OUCK HH(POpMAIHH (PU3NIECKOTO COMIEPKaHUS B CETH
NHTepHeT, HAa OCHOBE HUMEKOUIMXCSA 3HAHUW M IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATh HWHGOPMAIHIO, KOTOpast

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU  BBINIOJIHCHUU yq€6HI>IX 3aﬂaHHﬁ Hay4YHO-




NOMYJSIPHYIO JINTEpaTypy (PU3MUECKOro CcoJep)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  MHTepHer, Bianerb npuémMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus MHPOPMAIUN U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHUS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PH3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HCCIIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KJIACC

IIPU BBINOJHEHUN Y4EOHBIX IMPOEKTOB M HUCCIENOBAHUN (U3NUYECKUX
IPOLIECCOB paclpeseniaTh 00S3aHHOCTU B IPYIMIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHMBATh
COOCTBEHHBIM BKJIAJ, B JEATEIbHOCTb TIpPYMIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

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

11

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3jinvdaTtb ABJCHUA IO ONMHCAHHUIO HUX XapPAaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUA B
OKpY’XarolleM MHUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIACIATDH

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI M (1)I/ISI/II—IGCKI/IC SAIBJICHUS,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IpPU OIMCAHUN IIPABUIIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YEMBbIX BCJIMYMH,
0003HAUCHHS U CANHUIIBI (I)I/IBI/I‘-ICCKI/IX BCINYNH, HAXOJUTH (I)OpMy.]'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMHU




BEJIMYMHAMHU, CTPOUTHh  TIpauKM  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUYECKUE SIBICHUS U IPOIIECCHI,
UCIIONIb3YSl HM3YyUEHHBbIE 3aKOHBI, MPU JTOM JaBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHa W 3alHChIBaTh €ro  MaTeMaTH4eCKoe

BBIPA)KCHUEC

1.6

OO0BSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKuX IIaroB C IMOMOIIbIO 2 — 3 H3yuYeHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3adadu (omMparouiyecs Ha cucremy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys 3aKOHBI W (OPMYIIBI, CBSI3BIBAIOIINC
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE
JUISL pelIeHusi, MPOBOIUTh PaCyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb Hp06J'IeMBI, KOTOpPBIC MOXHO pPCIIUTb IIpU ITOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONNHCAHUEC HCCICA0BaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTL IIOPAAKA
MMPOBCACHUA HCCIICAOBAHWA, [JCJIaTb BBIBOAbLI, HWHTCPIPECTUPOBATH

PE3YIIbTAaThL Ha6J'II-O,Z[eHI/II‘/’I " OIIBITOB

1.9

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NICCKUX SBICHHA WA
(bU3UYECKUX CBOWCTB TENI: CAMOCTOSITEIbHO COOUpPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJUTH IPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHHUH,
ompenensis cpeaHee 3HAaYeHHE Hu3MepseMol BeauduHbl ((PoKycHOe
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIOJIb30BaHUEM TMPSAMBIX U3MEPEHUN: MJIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (HUKCHPOBATh pE3yIbTAThI

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




rpaduKoB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M AHAIU3UPOBATH IIOJY4YCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

J1ab0paTOPHBIM 000PYTI0BAHUEM

1.14

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IUIAHETapHas MOJECNb aTOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'O sAJ1pa

1.15

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMA U HEOOXOIUMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMpPHU pEIIeHUH Y4eOHO-NIPAKTUYECKHX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300pakeHUH B MIIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAMTh HMH(OpMAIUI0O O MpuUMepax)
MPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHUSI 3J0POBBS U

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

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (U3HUECKOTO COACPKAHUS B CETU
WuTepHer, caMoCTOATENbHO (OpMYIHpYs MOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENENICHHUs  JTOCTOBEPHOCTH  MOJy4YECHHOU
uHpOpMAllMd HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTENIbHBIX

HUCTOYHUKOB

1.19

UCMOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4dHO-
NOMYJSIPHYIO JINTEPAaTypy (PU3MYECKOro CoJep)KaHUs, CIpPaBOYHBIE
MaTepuansl, pecypchl cetTh HTepHeT, BmageTh npuéMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMN U3 OJHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HWCTOYHHUKOB (PU3UUIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PEe3yJbTaThbl MPOEKTHOW WM
UCCIICIOBATEIIbCKOW  JIGATENBHOCTH,  NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIHN MOHATUHHBIN anmapar u3y4aeMoro pasjena
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHE MpPE3CHTAle ¢ y4E€ToM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPY BBIMOJHEHUH y4eOHBIX MPOEKTOB U MCCIEIOBAaHUN (U3UUECKUX
IPOLIECCOB paclpeseniaTh 00f3aHHOCTU B IPYIMIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHMBATh
COOCTBEHHBIM BKJIaJ, B JESITEIbHOCTb TIPYMIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE,  IPOSABIAA  TIOTOBHOCTB

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pasjgena

Koxa
3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupone. SBineHus NpUPOABL.
@usnyeckue  SBICHHA: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. 3Mepenne  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  Ilorpemnocts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

EcrtecTBeHHOHay4yHBI METOJ MO3HAHUA: HAOJIOJEHUE,
IIOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
9KCIIEPUMEHT 110 IPOBEPKE TUIOTE3, OOBSICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

1.4

Onucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

1.5

[IpakTuueckue padbOTHI:

##H#Par##13mepenne paccToSHUH.
#H##Par#H##lI3mMepenne 00bEMa KUIAKOCTH M TBEPAOTO
TeNa.

#H##Par###0OnpeneneHue pa3MepoB MaJIbIX TEJl.
##Par##HI3mMepenre  TeMrepaTypsl NpH  [OMOILU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNM BELIECTBA

2.1

##HPar##H#CTtpoeHne BelecTBa: aTOMbl M MOJIEKYJIBI, UX
pasMepbl.  ONBITBI,  JIOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#Hi#Par### ] pmkenne  vactuir  BemectBa.  CBS3b
CKOpPOCTH  JIBIDKEHHS 4YacTHIl C  TEeMIlepaTypou.

BpoyHnoBckoe nBuxenue, nupdysus

2.3

B3anmopeiicTBrE YacTHI BEIIECTBA: MPUTSKEHUE U




OTTAJIKUBAHHUC

#H##Par###ArperaTtHple COCTOSIHHS BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anMoCBsI3p MKy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX W MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTryeckue pabOTHI:
#HH#Par####01enka [uaMerpa aToMa METOJIOM PSI0B (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 H#HHHPar###0npiTel 10 HAOMIOJEHHWIO  TEIJIOBOTO

paciupeHus ra3os.
HHAPar###0nbITEl 110 OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUKECHUE
#H##Par##H#CkopocTb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JBWKEHHUU. Pacy€r myTw U BpeMeHU
JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJd KaKk NPUYMHA U3MEHEHUS! CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par###I lnotHocTs BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BElleCTBa
3.5 Cwuta KaK XapaKTepUCTHKA B3aMMOJICHCTBHS Tell
35 Cuna ympyroctu u 3akoH ['yka. M3MepeHue cuibl C
' TTOMOIIIBIO JUHAMOMETPA
37 ###Par##Asnenne TaroteHus u cuia Tsoxkectd. Cuna
' TSKECTU Ha ApYrux maHerax. Bec tema. HeBecomocTh
38 Cuna tpenusi. TpeHHE CKOJIBKEHUS W TPEHHUE IMOKOSI.
' Tpenue B npUposie U TEXHUKE
39 #H##Par###CnoxxeHne CwWiI, HalpaBJIEHHBIX 110 OJHOU

psIMOM. PaBHOEHCTBYIOIIAS CUIT




3.10

[IpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH  PAaBHOMEPHOTO  JIBHDKEHHS
(wapuka B OKMIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBTOMOOWJIA W Tak janee). OmnpeneneHue cpegHen
CKOPOCTH CKOJBXEHHUS Opycka WIM IIapUKa 110
HAaKJIOHHOH  miockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHPYIOLIHE
3aBUCUMOCTh PacTsDKEeHUs (nedopMmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella |

XapaKTepa COIMpUuKaCarOmnuXcCa HOBerHOCTeﬁ

3.11

DusnuecKue SIBICHUS B IPUPOJE: IIPUMEPHI ABHKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B YKUBOW M HEXUBOW IPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI U TA30B

4.1

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

YBCIIUUCHUA JABJICHUSA

4.2

I[aBJ'IeHI/IC rasza. 3aBUCUMOCTb JaBJICHHA Tra3a OT O6’béMa,

TEMIIepaTyphl

4.3

Hepezl;aqa JaBJICHUA TBép)II)IMI/I TCJIaMHU, XUAKOCTAMU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHBI

4.4

3aBUCHUMOCTH JaBJICHUA KUIKOCTH oT FJ'Iy6I/IHI)I.
I'mapocraruyeckuit napagokc. CooOuiaronecs Cocypl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MBbI

4.5

AtMmocdepa 3emnu u atMocdepHoe aaBienue. [IpuauHsl
CYIIIECTBOBAHMUS BO3AYITHOW o00Oomouku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTEI HaJl YPOBHEM MOPH

4.6

N3mepenne armocdeprnoro napnenus. I[Ipubopbr mis

HU3MCPCHUA aTMOC(I)CpHOFO JaBJICHUA

4.7

JleficTBHE >KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HHX

Teno. BrelTankuBaromas (apxumenoBa) Cuiaa. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tela B BOAE OT
00béMa TMOTrpYKEHHOWM B KHUIAKOCTH YacTH Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TEJo, MOTPYKEHHOE B KHUJKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbL, JAEHCTBYIOLIEH
Ha TeJI0 B JKHAKOCTH, OT Macchl Teja. OIBITH,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TeNlO B JKUIKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTHU Te€Ja U OT IIOTHOCTH
JKUJIKOCTH. KoHncrpyupoBanue apeomeTpa 283071
KOHCTPYUPOBAHUE  JIOAKHM W ONpeAclieHuEe €€

l"py30HO,Z[’[>éMHOCTI/I

4.10

dusnueckue SABJICHUA B Impupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHUA Ha JKUBOU OpraHu3M, IJIaBaHUC

pBIO

411

TexHuyeckue YCTpOICTBa: COOOLIAIOIIMECS COCYIbI,
YCTPOWCTBO BOJAOINPOBOJAA, THAPABINYECKHA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOIIHOCTD, DOHEPT 1A

5.1 Mexanunueckas paboTa

5.2 MexaHndecKass MOITHOCTD

£ 3 [IpocTele MexaHW3MBI: pblyar, OJOK, HaKJIOHHas

' I0CcKOCTh. [IpaBuio paBHOBecus prluara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koaddunuent

55 IIOJIE3HOTO JICUCTBUS MEXaHHU3MOB. [Ipoctoie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenuumanpHast SHEPTUU TeJA, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [Tomnass mexaHuueckass SHeprus. 3aKOH HM3MEHEHHs W

COXPAaHCHUSA MEXaHU4YEeCKOMH OHCPIrun




5.9

[IpakTrueckue pabOTHI:

##HPar##H##Onpenenenne pabOThl CHUJIBI TPEHUS TPU
PaBHOMEpPHOM JBH)KEHMHM Tella 10 TOPU30HTAIBHOMI
noBepxHocTu. MccnenoBaHue yciaoBUM  paBHOBECHUS
pbryara. HMsamepenue KIIJI HakgoHHON IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10

duznyeckue SABICHUS B npupoac: pbHaru B TCIIC

YCJI0BCKa

5.11

TexHuueckue YCTpPOMCTBA: pblYar, IMOJABHXKHBIA U
HEMOJIBWKHBINA OJIOKH, HAKJIOHHAsI IUIOCKOCTb, MPOCTHIC

MEXaHU3MBI B OBITY

8 KVIACC

Kox
pasaena

Kox
3JIeMEeHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOH
TEOpUM CTpOEHUs BelecTsa. Macca U pasMepbl
MoJIeKyln.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.2

Mogenmn  TBEpAOro, IKUAKOIO M razoo0pa3HOro
cocrosiHMil BemecTBa. Kpucramnmueckue n amopdHbie

TCIIa

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOU

TEOpuun

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TennoBoe pacmMpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMIeparypbl €O CKOpPOCTHIO

TCIIJIOBOI'O ABMXKCHUSA YaCTHUIL

6.7

Buytpennss sueprust. Crioco0bl U3MEHEHHs BHYTPEHHEH

SHEPIHHU: TEIUIoNepeaua u COBepIIeHue padboTh




Buapl Temonepenaun: TETIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3ITy4yeHue
KonnuectBo  TemnnoTsl.  YaenpHas — TEIUIOEMKOCTh
6.9
BELIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [1naBneHue U OTBEpAEBaHNE KPUCTAIITUYECKIX BEILECTB.
' VY aenbHas TEIIOTA MJIABICHUS
[Tapoobpa3zoBanue u  koHAeHcanms. VcnapeHue.
612 Kunenune. VYaenbnas Temiora napooOpa3oBaHUSI.
' 3aBHCHMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  paboTel  TermnoBeiX  aBuratene  KIT
6.15 TEIUIOBOTO JABUrarens. TersoBble ABUraTeld U 3allura
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUS U MPEBpaIlleHUs] YHEPTHH B TETIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HPar##H#OnbITl 0 0OHAapY)KEHUIO JEMCTBUSA  CUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#A##Par#H###0OnbITEI 1O  BBIPAIIMBAaHUIO  KPHUCTAJJIOB
MOBAapEHHOI COJIM WM caxapa.
#A#H#Par###OnpITEL 10 HAONIOACHUIO  TEIJIOBOTO
6.17 pacUIMpeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.

#H##Par###Onpenenenue naBlieHUs] BO3ayXa B OaioHe
LInpuiia.

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

###Par###1 lpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTU




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIlepaTyphl.

###Par###Habmonenne WU3MEHEHUS BHYTpEHHEH
JHEPTUU TeJNa B pe3ylbTaTe TEIUIoNepeaadyd W padoTh
BHEILIHHUX CHIJL.

#H##Par#H##lccnienoBanye SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUH XOJOJIHOW U rOpsYEN BOJIBI.
H#HH#Par####Onpenenenue KOJIMYeCTBa TETUIOTHI,
MOJTY4YEHHOTO BOJOW TMpPH TEIJI00OMEHE C HarpeThbiM
METaJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOH  TEIIOEMKOCTHU
BEIIIECTBA.

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

#HH#Par###OnpeneneHue yaeIbHONW TETUIOTHI TIIABICHUS

JIBJA.

6.18

Ouznyeckue SBICHUS B TMPHUPOJAE: MOBEPXHOCTHOE
HaTSOKEHHE W KaNmWUISIpHbIE SBJICHUS B TPHUPOJIE,
KpHUCTaJUTBI B TIpupoze, u3nydenne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWCTBA:  KalWJUIAPBL,  NPUMEPHI
WCIIOJIb30BaHUsl KPUCTAIIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, TICHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpu3aiys Tel. J[Ba poja dIeKTPHUECKUX 3apsiioB
BianmopneiictBue 3apspkeHHBIX Tenl. 3akoH Kymona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Dnektpuueckoe moje. HampsmkEHHOCTh AJIEKTPHYECKOTO




nojs. [IpuHIUI Cyneprno3uiuM JIEKTPUUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

1.4 anekTpuyeckuit 3apana. Ctpoenue atoma. IlpoBonHuku u

JUDJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUS
7.6

3JEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSSHHOTO TOKA

JeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M razax

Onektpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
7.8

HaIpsKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VY nenbHoe
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t ygacTKa Lenu

[locnenoBarenbHOe M MapajleIbHOE  COEMHEHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNeKTpUUecKue Ienu U TOTPEOUTENH DIEKTPHUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanme

[TocrosHHble MarHuThl. B3aumoaencTBHE MOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe mnosie. MarHuTHoe mojle 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PAEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOTO TOJISI HAa MPOBOAHUK C TOKOM.

DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
7.17

BHCKTPO[[BHFaTCHCﬁ B TCXHUYCCKHUX yCTpOﬁCTBaX n Ha

TpaHCIIOPTE




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMArHUTHOU

7.18
unaykiuu. [Ipasuio Jlenna
DIIEeKTPOTeHEPaTop. Crioco0b1 MOJTyYCHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnBITHI 110 HAOJIOJACHHUIO JICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONPUKOCHOBECHHH.
HccnenoBanue JedCTBHUS DIIEKTPUYECKOrO IOJIS  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanmne 3aBUCHMOCTH CHIIBI TOKA, HIIYILETO Yepe3
PE3UCTOpP, OT CONMPOTHBJICHUS PE3UCTOPA M HANPSHKCHUS
Ha Pe3UCTOpe.
OnkITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
290 AJEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA  TIPU
MOCJIEIOBATEIBHOM  COEIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuiIa A CUiIbl TOKa MPU MapajliedIbHOM
coelMHeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, HAYILEro 4epe3 pe3ucTop.
OmpeneneHre  MONIHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCMOCTH
CHJIBI TOKa, WIYIIETO 4Yepe3 JIAMIOYKY, OT HamlpsHKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarsuTHOI'O BSaI/IMO)IeI\/'ICTBI/ISI IIOCTOSIHHBIX MArHuUTOB.
W3yueHne MarHUTHOTO TOJIsi OCTOSIHHBIX MarHUTOB IIpU
ux oObeauHeHMM M pazgeneHud. HccienoBanue

JEICTBHS AJIEKTPUUYECKOTO TOKa Ha MarHUTHYIO CTPEJIKY.




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

I[GflCTBHH MAaroiuMTHOIrO II0Ji1 Ha IMPOBOJHHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboTsI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHHUIO SABJICHUA I—)HCKTpOMaFHHTHOﬁ HWHAYKIHH:
ucciacag0oBaHUue W3MCHEHMH 3HAYeHHUS U HaIlpaBJICHUIA

HHAYKIMOHHOI'O TOKa

7.21

@usnueckue SABJICHHS B HIPUPOAE: DSJIEKTPUUYECKUE
SBJICHUS B  arMocdepe, IJIEKTPHUUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, APEi] MOIIOCOB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUECKUE YCTPOWMCTBA: AJIEKTPOCKOI, aMIEpMETP,
BOJIBTMETp, PEOCTAT, CUETUHUK DICKTPHUSCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ MPUOOPHI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepst), ANEKTPUUECKHUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTHI COAEPKAHUS
paszaena
MEXAHUWYECKMUE ABJIEHUA
Mexannyeckoe JABWKeHWe. MarepuanbHas  TOYKa.
5.1 Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTH MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MPsIMOTMHEIHOE TBHKCHHE
8.4 ###Par###HepaBHOMepHOE TPSIMOTUHEHHOE JBIKEHHE.

Cpennsis ©  MrHOBEHHass CKOpPOCTb Tela  MpH




HCPaBHOMCPHOM ABUXKXCHUHN

VYckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEHOE
8.5 JIBUKCHHC
8.6 #H#Par###CBo00o1H0e nanenue. OnblTel [ anmuies
#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 ITepuon m yactora oOpamieHus. JluneliHas u yriioBas
ckopoctu. LlenTpocTpeMuTenbHOE YCKOPEHNE
8.8 ITepBsiit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHPart#t#H## [pyuHIMIT CyTIepIIO3UITUN CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#A#Par###Cuna TpeHus: Cuila TPEHUS CKOJIbXKEHUS,
813 CUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS
###Par#H#Cuna TSKECTM U 3aKOH  BCEMHUPHOTO
814 TATOTEHHA. Y CKOPEHHE CBOOOIHOTO TTaICHHS
815 JBuxenne  mmaner  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue MarepuanbHOI TOUkH. AGCOTIOTHO TBEPIOE
' TEIOo
###Par###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN
847 ocbto BpateHus. MoMeHT cuibl. LleHTp Tsxectn
8.18 Nmmynsce Tena. 3menenue ummyibca. IMImysnbsc cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 Hi#HPar###PeakTUBHOE ABUKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
PabGora cun Tskectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEPruM U paboThI
[ToreHnmanbHass dHEPTUs Teia, TOMHATOTO  HAal
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 [ToreHunanbHas SHEPTUs CXKATON MPYKUHBI
8.95 #H##Par###Kunetnueckas  sHeprusa.  Teopema o

KMHETUYECKOU DHEPIUU




8.26

#H##Par###3akoH coXpaHEeHUsS] MEXaHUYECKOW SHEPTUH

8.27

[TpakTyeckue paboOTHI:

OnpeneneHue CpeqHEl CKOPOCTH CKOJBKECHHS Opycka
WIA JBWKEHHMs IIapuKa [0 HAKIOHHOM IUIOCKOCTH.
Omnpeznenenre yCKOpPEHHUsI Tella IPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBM>KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIIM TPH PABHOYCKOPEHHOM
JBIDKEHUM 03 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT CWJIbl HOpPMajJbHOro jaBieHusa. OmnpezneneHue
kodpduumenTa TpeHus ckoibxeHus. OnpenencHue
KECTKOCTH MpYyxHHbL. OrmpeneneHue padboOThl CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHHM Tela IO
rOpU30HTAIBHON mNoBepxHOCTH. OrmpeneneHue padboThI
CHUJIBI  YIOPYrOCTH  IIpU  HOABEME  Ipy3a  C
UCTOJIb30BAHUEM  HEMOJABM)KHOIO U MOABHXKHOTO

OJIOKOB

8.28

Pu3NYECKUE SBJICHUS B IPUPOJE: NMPUIMBBI U OTJIUBBIL,
nBiwkeHne ToiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETD, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTHKU

o1 KoJIeOaHUI: TIepHOJ], YacTOTa, AMIUIMTY 1A

9.9 MareMarnueckuit 51 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatienue sHepruu Npu KoiedaTeIbHOM ABHKEHUN

03 3aryxatomue KosiebaHus. BbIHYXIEHHbIE KoieOaHMs.
' Pe3onanc

04 Mexannueckue BosIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.

HpOI[O.]'IBHBIC " IOICPEYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI H




CKOpPOCTh €€ pacrpocTpaHeHHs. MeXaHHYECKHE BOJIHBI

B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI

9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHueE 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
[TpakTuyeckue paboOTHI:
OnpeneneHye 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OnpeneneHve 4acToThl W Iepuoja  KoseOaHui
NPYKUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuojia  KoseOaHui
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KosebaHui
NPY)KMHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTHU nepuoja Kosie0aHu rpysa,
MOJBEIIEHHOTO K HHUTH, OT MacChl Tpy3a U KECTKOCTU
npyxuHsl. MI3mepenune yckopeHus cBOOOIHOTO MaieHUs
dusnueckue sBIEHUS B NPUPOJAE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHUE, CEMCMHYECKHE BOJIHBI,
IlyHaMH, 9XO0
9.9 TexHu4eckne yCTpOMCTBA: DXOJIOT, HCIIOIb30BAHHE

yABTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

104 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 31€eKTPOMAarHUTHBIX BOJIH

103 DnekTpoMarHuTHas mpupoga cera. CKOPOCTh CBETA.

' BonHoBEIE CBOMCTBaA CBETA

[TpakTiueckue paboThI:

10.4 W3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIILHOTO TeedoHa
dusnueckue SBIEHUS B TpUpojae: OHOIOrHYEcKoe

10.5 JIEHCTBHE BHJIUMOTO, yIbTPapuOIETOBOIO 51
PEHTI'€HOBCKOTO U3ITy4eHUN

10.6 TexHuueckue yCTpOHCTBA: HCII0JIb30BaHUE




SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3U

11

CBETOBBIE ABJIEHUA
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpssmonuHeitHOe pacpocTpaHeHHe CBeTa
Ortpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomnenue cBera. 3akoH MPETOMIICHUS CBETa.
' [TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xop tydeit B JInH3E
118 OnTuueckas cuctema ¢oToamnmnapara, MUKPOCKONa U
' TeJIeCKOoIa
117 ['ma3 xak onrudeckas cucTema. bIH30pyKOCTh U
' JaTbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HploTOHA.
' CroxeHue ciekTpaibHbIX BETOB. [{ucnepcus cBera
[IpakTuyeckune paboOTHI:
#H#Par###ccnenoBanue 3aBUCHUMOCTH yria
OTPa)KEHHUS CBETOBOTO JIy4a OT yIJia MaJeHHs.
Hi#HPar###113yueHne  XapakTepUCTHK — M300paskeHHs
MpeMETa B TNIOCKOM 3€pKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTHU yria
MPEJIOMJIEHUSI CBETOBOTO Jy4ya OT yrja TMajeHus Ha
119 IPaHUIIE «BO3JIYX — CTEKIION.
' ###Par#H#lonyuenne M300pakeHUH € MOMOIIbIO
coOuparoIien JTMH3BL.
###Par###Onpeneneane (HOKYCHOTO pacCTOSTHUS |
ONTHYECKOM CUITBI COOUPAOIIIEH JTHMH3BI.
H#HAHPar#H#0nbITEL IO pa3ioXkeHHo OeIoro cBera B
CIIEKTP.
HHAPar###OnbBITEI IO BOCHPHUATHIO IIBETa MPEIAMETOB
MIpH UX HAOIIOACHUH Yepe3 1IBETOBbIC (DUITBTPHI
duznueckue sBiIeHUs B mpupoze: 3atmenus ConHia u
11.10 JlyHbl, 11BE€Ta TeN, ONTHYECKUE sIBIEHUS B aTMocdepe

(uBeT HeOa, pedpakmus, paayra, MUPax)




TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,

i ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBLGIE ABJIEHUA
191 Oneitel Pesepdopna u mutanerapHas MOJENb aroma.
' Mogens aroma bopa
192 Hcnyckanne u mornomeHue cBera aromMom. KBaHTEIL
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3ITydeHUs
194 Crpoenune aromHoro snpa. HykioHHas Mozeinb
' aTOMHOTO sapa. M30Tomsl
195 PannoaktuBHble npeBpamienus. [lepuon mnoinypacnana
' ATOMHBIX s1Ep
" SnepHble peakuuu. 3aKOHbI COXpPaHEHHUs 3apsi0BOTO U
' MacCOBOI'O YUCEI
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peaknuu cunresa u aenenus saep. MIcTouHuku sHepruu
12 ' ConHua u 3B€31
129 Snepnas osHepretuka. JledcTBHE — paguOAaKTUBHBIX
' M3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboTHI:
HaOnroneHue CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBaHue TPEeKOB: M3MEPEHHUE DHEPIUM YacCTHUILIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenue painoakTuBHOro hpoHa
@dusnyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHUHEPAJIOB,
JIEMCTBUE PAJMOAKTHBHBIX M3JIy4YE€HUH Ha OpPraHu3M
4esI0BeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

HHI[HBH,Z[yaJ'IBHBIfI AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne pomu  QU3MKKM B  HAYYHOM  KapTHHE  MHpa,;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremoobOpasywomeil poiau GU3MKK B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHMKM M TEXHOJOrud, 00 »3BOJIOLUU
¢bu3nyecKkux 3HaAHUH M UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JIBM)KEHUHU KakK
crocobe CyIecTBOBaHUsI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TeOpHH
CTPOEHHUSI BeUIecTBa, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 10 OIMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX J@aHHOE (PU3HUECKOE
SBJICHHE; YMEHHE PacllO3HaBaTh NMPOSBICHUE U3YYEHHBIX (PU3NUECKUX
SIBJICHUM B OKpYyKaromemM MHUPEC, BbIACIIAA UX CYIICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBAaMH MOHSITHIHOIO amnmnapara M CHMBOJMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHEC UX JI PCIICHUA y‘Ie6HI)IX 3aJa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHHne OINCHIBaTh HU3YYCHHBIC CBOMCTBA TelI MU (I)I/ISI/I‘ICCKI/IC

SABJICHUSA, UCIIOJIB3Ys (1)I/ISI/II-IGCKI/IC BEJINYHHBI

Binanenue ocHOBaMHM METONOB HAy4YHOIO I[IO3HAHHS C YYETOM
coOirofieHusl MpaBwiI 0€30MacHOro Tpyna: HabmoaeHue (PU3UIECKIX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO MHCTPYKILHUHU, OMHCHIBATH XOJI
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYITHUPOBATH BBHIBOIBI;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (HU3HUECKUX BEIHUUH:
YMEHUE IUJJAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOUpATh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY II0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  3KCIIEPUMEHTAJIBHBIX  HCCIIEJOBAHUIA;
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  HMHCTPYKLUH,  MPEICTABIATH
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH MOTPEIIHOCTH, AETaTh BEIBOJBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MOJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHas MOJCIh aToMa,
HYKJIOHHasi MOJ€JIb aTOMHOTO sJipa) U YMEHHE HMPUMEHSTh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
4yuclie U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBA3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacu€TtHele 3amaun (Ha 0aze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (OpMYINbI, CBsI3bIBaOIIME  (DU3HUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBHUC 3adayH,
BBISBJISITH HEJOCTAIONINE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBIC sl €€ pelleHHUs, UCTIOIb30BaTh CIIPABOYHEIE JaHHBIC,
MPOBOJIUTh PAcuy€Tbl M OLIEHUBATh PEATUCTUYHOCTh IOJIYyYEHHOTO
3Ha4YeHUs (PU3UYECKON BETUUMHBI, YMEHHE OMPENEIATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMmenune XapaKTCpU30BaTh IMPHUHIMIIbI HeﬁCTBHH TEXHUYCCKUX
YCTpOﬁCTB, B TOM YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMMCAHWUIO, UCIIOJIB3YA 3HAHHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoO0XoauMmble (PHU3HMUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3WYECKHX SBJICHUSAX B
MOBCEHEBHON KM3HM Il  oOecriedyeHHs O€30HacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH ~ IIpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO0 TOBEJCHHUS B OKPYXAWIIEH cpene; MOHMMaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKM U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OneiT TIOHMCKa, TPeoOpa3oBaHUs W MPEACTaBICHHS HWH(OpMaUU
(bU3MYECKOTO COJEpKaHUs C HCIOJIBb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJIyYeHHOW WHQOpPMAIIMM HAa OCHOBE HMEIOMIMXCS 3HAHUA U
JIONIOJTHUTENbHBIX ~ MCTOYHHKOB,  yYMEHHUE  HCIOJb30BaTh  IPHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOTO COACpKaHUsI, CIIPABOYHBIE MaTepHAJIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IIPEOOpa3OBaHUA
uHpopManMM ©3 OJHOM 3HAKOBOW CHCTEMBI B JPYryl0; YMEHHUE
co37aBaThb COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOINEHHUS Ha

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




HNEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe ABWKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBUkeHHE. CpenHss ckopocTb. Dopmyina Juist
1.2 BBIYMCIICHUS CPeIHEe cKkopocTH: V = S/t
PaBHOMepHOE TpAMONMHENWHOE IBU)KEHUE. 3aBUCUMOCTb KOOPJAMHATHI T€la OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKECHUS:
13 x(f)=x,+vt
I'padyiku 3aBUCUMOCTH OT BPEMEHHU Ui MPOSKUUU CKOPOCTH, MPOCKINU
NepeMeIleHus, IyTH, KOOpPAMHATBl MpPU PABHOMEPHOM IPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJIMHATBl Teja OT BPEMEHM B CilIyda€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKCHMUSL:
3
Se(f) =V, ¥ 1+ay * %
@opmysbl Uil MPOEKUUU MEPEMEIICHUs], NMPOEKIUU CKOPOCTH U TPOEKIHH
YCKOpPEHUS IIPU PABHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUM:
2
14 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'padukn 3aBHCUMOCTH OT BpPEMEHM MJI MPOEKIUU YCKOPEHUS, MPOEKIHH
CKOPOCTH, TPOEKIMU MEPEMELIECHUS, KOOPAWHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBobonnoe nazaeHue. GopmyIbl, OMHMCHIBAIOIIME CBOOOHOE IMaJeHHUE Tena I10
1.5 BEPTUKAIM (JBM)KEHHE Tela BHM3 MM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHHU JUISI MPOEKIUH YCKOPEHHS,




MPOCKIIUA CKOPOCTH W KOOPAMHATHI TPH CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIN

CkopocTh pPaBHOMEPHOIO JIBJKEHHUS Tejla I0 OKpyxHocTtu. Hampasienue
CKOPOCTH.

dopmyiia sl BBIYMCICHHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U TMEPHUOJ

oOparieHus:
2R
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHue IEHTPOCTPEMHUTEIBLHOTO

1.6 yckopenus. opmyina [uist BBIYMCIEHUS YCKOPEHUS:
2
a — L
" R
®opmyiia, CBSI3BIBAIOIIAS IEPHO/ U YaCTOTY OOpAICHUS:
v = 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOpAa YCKOPEHHUs TeJla M BEKTOPa CHJIbI, IEUCTBYIOIIEH HA
TEJ0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F. P _Fl—>2
112 Tpenne nokosl U TpeHHEe CKOJIbKEeHUs. PopMyIia I BEIYACIECHUS MOJYJISI CHUIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

1.13

Hedbopmarus Tena. Yopyrue W Heynpyrue nedopmanuu. 3aKOH yOPYrou
nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my -m,
F=¢g L1 2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyra 1S BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiuu: F = mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Kn

1.15

Nwmmynse Tena — BekTopHas pu3ndeckas BeIMYnHa.
=mi

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCJI:
D=nyUy -+, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanunueckas padota. @opmMyria 715l BEIYUCICHUS pa0OThI CHJIBI:

A=Fsoosct

Mexann4deckass MOIIHOCTb:

nv=4
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON YHEPIUU:

HE)E
Ep=—r

TeopeMa o kuHeTHueckou sHeprun. Gopmya i BBIYUCICHHUS TOTCHIMAIBHON




OHEPIUM TC€Jia, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;.+E p
1.19 3 .

AKOH COXPaHEHUs MeXaHW4ecKou sHepruu. GopMyiia 1JI 3aKOHA COXPaHEHHUS
MEXaHMUYECKOHN 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHne MeXaHU4YECKON PHEPIUH IIPH HATMYUH CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.

Poryar. MomenT cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBuxHbI 1 HenoaBWKHBIN O10ku. KITJI mpoCcThIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
P=%5
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTndeckoe 1aBJIeHHE BHYTPH KHJIKOCTH.
@dopmyia 1715 BBIYUCIIEHUS JaBIE€HNS BHYTPU KHUIKOCTH:
P=Pg+Pn,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akoH Apxumena. QPopmyna g ONPENEICHHs] BBITAJIKUBAIOLIEH CHIIBI,
JEUCTBYIOILIEN Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23

Fam =PV

VcaoBue nnaBanus tena. [lnaBanue CYZI0B U BO3AYyXOILIaBaHUEC




1.24

Mexannyeckue KojeOaHus. AMIUIMTYAa, TIEPUOJ W 4YacToTa KOJIeOaHHiA.

dopmya, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOaHUH:

1.25

MareMaTtnueckuii M INpPYKMHHBIM MasTHUKH. [IpeBpamienue sHepruu npu

Koyie0aTeIbHOM JBHXCHHUHU

1.26

3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

1.27

MexanndecKrue BOJIHEL. HpO,Z[OJ'IBHBIe N IIOIIECPCUYHBIC BOJIHEI. Z[.]'II/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByXx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHedl MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPYXUHBL, K03((duUIMeHTa TPEHUsT CKONBKEHHS; paObOThl CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEeIHEH CKOPOCTH IBMKEHHUS Opycka MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHMKA,; YacTOThl U IepHoja
KoJe0aHui MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YNPYrOCTH TNpH MOJBEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPHU MOABEME I'py3a ¢ MOMOIIBIO MOABUKHOIO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00bEMa MOTpY:KEHHOMN
4acTH TeJla U OT MJIOTHOCTH XKHMJIKOCTH; HE3aBUCUMOCTH BBITAJIKNBAIOIIEH CHJIIBI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJIbHOIO JaBJI€HUS U OT
poJla IOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B IPY)KUHE, OT CTEIEHU
nedopmaruu MpyKUHBI, YCKOPEHUsT OpycKa OT yrijla HakJIOHA HAMpaBIISIONICH;
nepuosia (4acToThl) KoseOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Koje0aHui MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU IMPYKUHBL;
UCCIIeIOBaHNE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHSI pblvara

1.30

Qusuueckue AGNeHUs 6 Npupode: TPUMEPHl JABWKEHHS C pa3IUnYHBIMU
CKOPOCTSIMM B KUBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHUXCHUC IIJIAHCT CoaHeuHoM CHUCTCMBI,




PEaKTUBHOE IBUKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEJIOBEKa, BIUSIHUE
aTMoc(epHOro JaBIICHWsT HA JKMBOW OPraHW3M, IUIaBaHUE PbIO, BOCIPHSITHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMHU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOXKCHHUA, paCCTOAHHA U
YCKOpPCHHA, IOUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOIIBH)I(HBIﬁ n

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmrarnmecss CoCyabl, YCTPOWCTBO BOJIOIPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJSIPHO-KMHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmueckue u amopHbIe TETIa

29 JlBwkenne dvactuil BemectBa. CBsS3b CKOPOCTH ABWXKCHUS YaCTHUI[ C

' TeMreparypoil. bpoynosckoe aBmxenue, 1udpdys3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TennoBoe pacimpeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

25 Buytpennss sHeprusi. Pabota u Temonepenada Kak CHOCOOBI M3MEHEHUS

' BHYTpPEHHEH SHEepruu

2.7 Bune! Tenonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxjaxaeHue Ten. KomW4ecTBO  TEIIOTHL.  YaelbHAas
TETUIOEMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHs SHEPIHH B TEIUIOBBIX IpoIleccaX. YpPaBHEHUE TEIIOBOTO
Oananca:

2.9

O +0,+..=0
HUcnapenne u koHjaeHcanud. V3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce
210 UCmapeHus W KoHAeHcanuu. KureHue IKUAKOCTH. YJelbHas TeIuioTa

napooOpasoBanus: L = Q/m




2.11

Brnaxnocts Bo3myxa

2.12

[InaBnenne u Kpuctajumzanus. V3MeHeHHe BHYTpEHHEH OSHEpPruM IMpHu

IUIAaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

2.13

BHyTpeHHHH OHEPIUs CropaHus TOIIJIMBA. y,I[eJ'IBHaH TEIJIOTA CrOpaHusA TOILJIMBA:

qg=Q/m

2.14

[Tpunnume! padoTe! TerioBeix Auratenei. KT/ remmoBoro asurarens

2.15

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAIIMYECKOI0 LUUIMHAPA; KOJIWYECTBA
TEIUIOTHI, IOJIYYEHHOTO BOJIOM KOMHATHOW TeMIleparypbl (UKCHPOBAHHON
Macchbl, B KOTOPYIO OIIYHIEH HarpeTblid IWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAQHHOI'O0 HArpeThiM LMJIMHAPOM, IOCJIE OIMYCKaHWsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO31yXa; VJEIbHON TEIJIOTHI
IJIaBJIeHUsT Jpja. MccimenoBaHME M3MEHEHHs TEMIIEpATypbl  BOJABI  IPH
Pa3NIUYHBIX YCIOBUSX; SIBICHUS TEIJIOOOMEHAa NMPU CMEIIUBAHUU XOJOIHOU U

ropstueit BOJbI; Mporiecca NCIapeHust

2.16

DQusuueckue AeneHus 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE
SIBJIGHUSL B MPHUPOJE, KPUCTAILIBI B Npupoze, uznyueHue CosHIa, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChI, TYMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIIOB,
XKHUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTaTelb BHYTPEHHETO

CTOpaHMsI

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUYECKUX 3apsioB

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

3.4

Onektpruueckoe mone. Hanpsok€HHOCTh  3iekTpudeckoro noud. [IpuHnmn

CYNCPIO3NIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu OJICKTPUYCCKUX 3apsd0B. I[eﬁCTBHC QJICKTPUYCCKOTO IIOJIA Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTosHHBIN 35eKTpUYecKHil TOK. JleicTBUs 3iekTprudyeckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma mis ygactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHMUS:
U =U;I=1+1I; rR=%
2 2 2
CwmenianHble COSMHEHUS TPOBOJHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenua:
3.11 O=IR-t
3.12 OneiT Opcrena. MarHuTHoe TmoJie MNPSMOrO MPOBOJHMKA € TOKOM. JIMHHMH
MarHuTHON MHIYKIIHH
313 MarauTHoe TIoJ€ TIOCTOSHHOTO Maruurta. BsamMoneicTBHE NOCTOSHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue anekTpoMaraiuTHoM UHAYKIMU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPa;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HHMKAIOLIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIIOUKa), OT HAMPSDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

CONMPOTUBJICHHUA OT JJIMHBI IPOBOJAHHWKA, IUIOMIAAN €0 MONCPCYHOI'o CCUCHUA U




YII€IbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBuia Juist EKTPUYECKOTO HAINPSDKEHUS NPU MOCIEI0BATEIbHOM
COEJMHEHUHM INPOBOJHMKOB; IpaBWja s CHIbI 3JEKTPUYECKOIO TOKA IpHU

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

DQusuueckue s6NeHUs 6 npupoode: DIEKTPUUECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMITH, Ipei( MOIH0COB,
POJIb MATHUTHOTO TTOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIIepMETp, BOJIBTMETP, pPeocTarT,
CUTYMK  DJIGKTPUYCCKOW  DHEPrUH,  OIJICKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPHOOPHI (Tpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENN, OSJCKTPOMArHHUT, OJJIGKTPOJBUTATEIIb IOCTOSHHOTO TOKAa,
TEHEPaTOp MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHNE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Hucnepcus cera
324 Jlunza. Xon nyderr B nuH3e. DokycHOE paccTosHHUE NUH3BI. ONTHYecKas cuia
' aum3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onraueckue mpruOOpbI
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHUJIBI COOMparoel JUH3B, (OKYCHOTO
paccTosinusl cobuparoriei TUH3bI (M0 CBOMCTBY paBeHCTBA pa3MepOB MpeaMeTa
¥ U300pakeHMs], KOTJa MpeAMET PacroiokeH B JBOWHOM (hOKyce), TTOKa3aTels
3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanne CBOWCTBA HM300pa)KE€HUs, MOITYYCHHOTO C TTOMOIIBIO
coOuparolield JHUH3BI, U3MEHEHUsT (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yTjla TPEJOMJICHHS CBETOBOIO JIyda OT YIJIa MajacHUS Ha
TpaHUIIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns ConHnma u JIyHBI, 1[BeTa Ted,
' OINITUYECKHUE SBJICHUS B atMocepe (1BeT HeOa, pedpakius, paayra, MEPax)
398 Texuuueckue ycmpoiicmeéa: OUYKH, TEPUCKON, QoToammapaT, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBGIE SABJIEHU A




PannoaktuBHOCTH. Anb(da-, Oera-, raMmma-u3nydenus. Peakiun anbda-u Oera-

4.1
pacnaza

4.2 OmnsiTel Pesepdopaa no paccesnuto ansga-uactui. [lnanerapaas Moaens atoma

4.3 CocraB aromHoro sipa. M3otomnb

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOIO YHUCET
Qusuueckue s6neHUs 6 nNpupode: E€CTECTBEHHbIM pPaJUOaKTUBHBIN (oH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyUEHUE NPUPOJIHBIX MHUHEPAJIOB,
JeCTBUE PaJIMOAKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAIbHBIN 103UMETp, Kamepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




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

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocBemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, epepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






