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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

Conmepxanue mporpaMmbl 1O (PU3MKE HaAmpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS W OPraHU3alMI0 HU3YUYCHUS
bu3NKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysbTaTaM 0O0yUYeHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no usuke ycraHaBiIMBaeT paclpeiesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOTO COAEp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU paboueit MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoyioruel, acTpoHOMUed © (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
IpeNoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHS HAay4dHOrO0 METOoJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a7a4d (pU3nuecKkoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHU, XapaKTEpU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPAaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE U HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJTy4EeHHs BBIBOJIOB.

[lemn wusyueHus ¢GU3UMKA HA YpPOBHE OCHOBHOTO 0O0ImIero o00pa3oBaHMS
omnpenenensl B Konnenmum npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHON pelICHUEM
Komnernn MunucrepcrBa npocsemienns Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YUCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPENCTABICHUN O poju (U3MKHU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

npuoOOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAIBHBIC HCCIICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATIBHON JIeATEILHOCTH, CBA3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

BocnurartesibHbII OTEeHIMAT yueOHOTO NpenMeTa «Pu3nKay peanu3yeTcs Ha

yepes:

® TPUBJICYCHHE BHUMAHUS OOYYAIOMIMXCA K LIEHHOCTHOMY aCHEKTy H3y4aeMbIX

Ha YpOKax sIBJICHUH, OpraHu3aluio padoThl C TMOJy4yaeMOM Ha YpOKe



uHpopmarmert (U3MYECKOr0 COJEp)KaHMs, BKIOYas HHOpMaAIUI0 O
COBPEMEHHBIX JOCTIKCHUSX (DU3WKH; aHATN3 U KPUTHYECKOE OIICHHBAHUE
uHbopMaIuy,

NPUMEHEHUE HAa YpOKE MHTEPAKTUBHBIX (HOpM paboOThl ¢ O0Yy4YarOIIUMUCS:
WHTEJUIEKTYaNbHBIX WIP, CTUMYJHUPYIOUIMX TMO3HABATEIbHYI0 MOTHBAILIMIO
oOydJaronmxcs; TuJakTHUYeCKOro Tearpa, rje NoJydeHHbIe HAa YPOKE 3HaAHUS
OOBITPHIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAX; TPYMNIOBOM pabOTHl WU
paboThl B mapax, KOTOpPhIE ydYaT OOYydYaIOmMMUXCS KOMaHIHOW paboTre u
B3aMMOJIEUCTBUIO C IPYTHUMH 00Yy4arOIUMHUCS;

WHUIIMMPOBAHUE U TOMJCPKKY  HCCIICAOBATENIbCKOM  JESTEIbHOCTU
O0y4aroluxcsi B paMKax peau3alid WMU WHIWBUAYAIBHBIX M TPYIIOBBIX
UCCIIEIOBATENbCKUX IPOEKTOB, YTO JaeT OOYyYarolMMCS BO3MOXHOCTh
NpUOOpPECTH HABBIK CAMOCTOSITENIbHOTO PELIEHHS MPOOJIEMBbI, PpPa3BUBAET
yMEHUs HAOMI0IaTh TMPUPOJHBIC SIBICHHS, BBINIOJHATH OMNBITHI U
HKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
npuOopoB, GOpMHUPYET HABBIK F€HEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX
uael,  HaBbIK  MyOJMYHOTO  BBICTYIUICHMS  TE€pel  ayJuTOpuei,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUKH 3PEHHUS;

3HAKOMCTBO CO cdepamMu MpodhecCUOHATBHON NESITEILHOCTH, CBSI3aHHBIMU C
(bU3UKOH, U COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMU HA JTOCTHIKEHUSIX
¢bu3nYecKoil HayKH, YTO CIOCOOCTBYET pa3BUTHUIO TMPEJCTABICHUN O
BO3MOXHBIX  cepax Oyaymedl npodeccuoHadbHOU — NESITEIBHOCTH,
CBSI3aHHOW C (DU3UKOM, TMOATOTOBKA K JanbHEHIIeMy OOYYEHHUIO B 3TOM
HalpaBJICHUM W  OCO3HAHHOMY BBIOOPY oOOydaromuMmucs  Oymayrei
npodeccuu;

YCTaHOBJICHHE JOBEPUTEIHLHBIX OTHOIICHUS MEXIY YUUTENIEeM U YICHUKAMH,
CIIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCHPHUSTHIO ydYalllUMHUCA TpeOOBaHUU U
IpoCchO yuYWTENs, AKTUBH3AIMM WX [I03HABATEIBHOW JCATCIBHOCTH U
aKTUBHOCTH;

noOyxaeHre o0yJaroumxcsi K COOTI0ICHUI0 Ha YPOKe OOLIEPUHATHIX HOPM
MOBEACHUS, MPABUI OOLIEHUS CO CTApIIUMU (YUUTENIIMH) U CBEPCTHUKAMU
(LLIKOJIbHUKaMM);

UCIIOJIb30BaHUE BOCIHTATEIBHBIX BO3MOXHOCTEH COJIEp:KaHUsl y4eOHOTro
npeaMeTa yepes3 IEMOHCTPAINI0 00yYaronuMCcs IPUMEPOB OTBETCTBEHHOTO,
IPaXKJAHCKOIO MOBEJEHUS, MPOSIBJICHUS YEJIOBEKOTIOOUS u
T00pOCEepPACUHOCTH;



® OpraHm3aluio mepcTBa MOTUBUPOBAHHBIX U SPYJUPOBAHHBIX YUAIUXCS HAJl
UX HEYCIEBAIIUMHU OJHOKIACCHUKAMHU

Ha usyuenue ¢uszuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 gacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeJEIIO).

[Ipennaraemspiii B mporpaMMe no (Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEIb JeIaeT BEIOOP MPOBENCHHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEN
oOy4Jaronuxcs, Crucka AKCIEPUMEHTATIbHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOT'0 FOCYAapCTBEHHOT'0 3K3aMeHa 1o (U3HKeE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenne nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUYKCHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUKEHHUS (IIAPUKA B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.

A A T o
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«3omnoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wMexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zgeua 6. TenuioBbie sBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThl, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKECHHS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. IlmaBiaenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpaHusl.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAKOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OayUIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

WccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAaHUU XOJOAHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaenbHON TEIIOTHI MIJIaBICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXKITY TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuna  Toka.  DJIEKTPUYECKOE  HAIpPsOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKkTpuYecKre 1enu U NOTPeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEPaTOP. CnocoOb1 ITOJTyYEHHU S ANEKTPUYECKOU DHEPTUH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHU TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUIeCKOro HalpsHKEHUST BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WH]TyKLIHH.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHne U peryJMpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJiI TOCTOSAHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpetuii 3akon HeroTroHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKON 3HEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHCTBUM TEI.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TP ABMKCHHUH TeJla Mo/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenieane  pabOTHl  CHJIBI  YIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ PacHpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTHU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3Mmepenue yckopeHus cBOOOJIHOIO MaJICHUSI.

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

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoaa cBera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnrTuueckas cuctema. BiIM30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300paxeHuit B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEOMJIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIBK COOUPAIOLIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JIVMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IMPHU WX HAOIIOACHUM dYepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyueHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sanep. CBs3p Macchl M dHEpPruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3aIuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccienoBanue TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3UKH, a TAKXKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipr u3ydyeHUn NTaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (hU3mdecKue
SABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
bu3nUecKue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEP, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ TrapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABJISIIOLLECH
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBuil O€30MacHOr0 TOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TAaKOI'0 e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUIEHHHM MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUYECKUX
3HAHUI;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MMPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOI'0 BOCIINTAHMSA:

e - OpPHEHTALUA Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMUW I pELICHUs 3a7ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHM JIJIs1 OKPYXKAIOLIEN CPeibl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJOTUYECKUX MpoOJieM M IMyTel ux

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIMIMMCSI YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
e TEIbHOCTD;

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

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOETO pA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAaHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UIeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/Jadyu U TOJIepKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNaTh POH, OOCYXIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHus: (pU3NYeCcKruX 3HaAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS)  pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluid, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBEKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU pEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUSA, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICUCTBUE TE€JI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUNH B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHHUS HAa XMBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznyeckre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(OUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTH IpaprKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHs phruara (0JI0ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHS, MCHOJIB3Yysl 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLEHUBATh PEaTUCTUUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJIyYE€HHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JejaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONIPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJIOBHUM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



IpEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yjbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOHM HAa WX OMHUCaHUsA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3HMKH, COIMPOBOXKAAThH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ, B  JI€ATEJIBHOCTh  [PYNNbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHITUA: Macca U pa3Mephbl MOJIEKYJI, TETUIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FICKTPUYECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKIIHSA)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHUE U KaNWULBIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MOIOCOB, PO MAarHUTHOTO TOJISI JJi KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSST YHEPTHS, KOJTUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAS BIAXXHOCTHh BO31yXd, JJIEKTPUYECKUN 3apsi,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
bu3nYeCKUX BEIMYUH, HAXOIUTH (OPMYIbBI, CBS3BIBAIOIIUE JTAHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYIAPHO-KMHETUYECKOU TEOPUH
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBIBATh €r0 MaTEeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
IaroB ¢ Omnopoi Ha 1-2 W3y4YEeHHBIX CBOWCTBA (U3MUECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bu3NYECKUX METO/OB, MCIONb3Yysl OMUCAHME HCCIIECIOBaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX 3apsA0B, B3aWMOJEHUCTBHME IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CWUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHU C YYETOM 33JJaHHON aOCOIIOTHOM MOrPEIIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHHMSI U Y/ACIBHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPENJO)KEHHOMY IUIaHy, (PUKCHPOBATh
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUSA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JICKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIIPUOOPHI (IPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETP, ABUraTelIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB AJIEKTPUUYECKUX ETEil;



NPUBOAUTh  NpUMEpPHl  (HAXOauUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pOBbSI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW HU MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJTOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATHHHBIA anmapat Kypca (Qu3ukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMH 3aJja4aMU, CJIEIUTh 3a BBIITOJIHEHUEM ILIaHA EUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00ydenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEo,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE



TE€J, PEAKTUBHOE JBJKEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHue OeJIoro CBEeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMIICTPSICEHHE, CEHCMUYECKHE BOJHBI, LYHAaMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJMOAKTHBHBIX M3Iy4eHU Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3ndeckue BENIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOTO YMCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYUYEHHOrO0 3HA4YeHUA (Pu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIEAOBAaHUSA, J€JaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSAeMON BeTUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUM O€3 HayalbHON CKOPOCTH, NEpUoaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPY>KUHBI, KOIPPUIIUECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIE NPHU3HAKM M3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM YHCIIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibCcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJIEHUW U  HEOOXOAUMbIE  (PU3NYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B MJIOCKOM 3€pKaJie U COOUpArOLeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 oOecrniedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0pPOBbsI U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPYIKAIOILEH CpeEE;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONpPEAEIICHNs TOCTOBEPHOCTH MOJYyYEHHONW MH(OpPMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIB30BATh  H3YYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosmn4yecTBo | JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM 4acoB (undposbie)
) NMPOrpaMMblI odpa3oBaTe/bHbIE
Bcero
pecypchbl
Paznen 1. ®usuka u €€ poJib B NO3HAHUM OKPYKAKOIIEro MUPa
bubmuoreka [JOK
11 Pusnica - Hayka 0 NPHPOAC 2 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2
HSHACCRHIC BETITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/] ITO3HAHUS 2 bubmorera [JOK
' Y A https://m.eds00.ru/7f416194
Uroro no pazneny 6
Pasnen 2. [lepponauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bubmuorexa [JOK
2.1 1
CTpoetiie belliectsa https://m.eds00.ru/7f416194
99 JIBrb>kKeHre U B3aUMOJICHCTBUE YaCTHI] 2 bubmuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHBIC COCTOARMA Bettectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukeHune U B3auMo/ieiicTBHeE Tel
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 " 4
3 HEPHILL, Maced, fIoTHOCTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuia. B 14
A, BHIART CHT https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Paznen 4. /laBienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apnenue. [lepenava naBneHus
4.1 iIBé BIMH TenI;MJIH >1<I/211 KOCTSIMH U 3 bubmorera [JOK
' P - KA https://m.edsoo.ru/7f416194
razamMu
bubmuoreka [JOK
4.2 S
Jlaiieiie xKHAKOCTH https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOC(hEpHOE AABICHIC https://m.edso0.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
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

44 JelicTBHE )KUJIKOCTHU U ra3a Ha ; bubnmoreka [JOK
' HOIPYKEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pasnea 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 PaGoTa  MoutoCTS 3 https://m.edso00.ru/7f416194
bubmuoreka [JOK
2 IT
> POCTBIC MEXAHISMEL > https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
. M 4
53 CRAITCCkat JHepTt https://m.edsoo0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

8 KVIACC

KonuyectBo | DjieKTpOHHBIE
No 11/ HaumeHoBaHue pa3aesioB U TeM 4yacoB (undposbie)
B NporpamMmbl o0pa3oBaTe/ibHbIE
Bcero
pecypchbl
Pa3gen 1. TensioBbIe ABJICHUSA
bubmuoreka [JOK
1.1 i 7
CTpoeHue 1 CBOHCTBA BeIIeCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennole nponeccy! 21 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pazneun 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE 7 bubnuorexa [JOK
' Tella U UX B3aUMOIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 I1 20
OCTOHMHBIH SJICKTPHACCIII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
2.3 M 6
AT HITHRIC ABJICHUA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
ITEKTPOMATHHUTHAS MY KIHA https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KonuyectBo | JJieKTpOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM 4yacoB (undgposbie)
B NMPorpamMmbl o0pa3oBaTejibHbIE
Bcero
pecypchl
Pa3zgen 1. Mexannueckue siBJCHHUS
11 MexaHU4YeCKOe IBUKCHUE U CIIOCOOBI 10 bubmuorexa [JOK
' €ro OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.2 B 5 20
SAUMOJICHCTRHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazgen 2. Mexann4yeckue KoJ1e0aHUS M BOJHBI
bubnnoreka IIOK
2.1 M o 7
CXAHMHCCKHE KOTCOaHI https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
2.2 M . 8
CXAHUHECKHE BOIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasnen 3. DiieKTpOMarHuTHOE 10JI€ U 3JICKTPOMATHUTHBIE

BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
but6mmoreka [IOK
4.1
3aKOHbI pACIIpOCTpaHeHHA CheTa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JI 6
MHSBI H ONTHHECKHE MPHOOPD! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 P 3
a3OACHNE OEN0r0 CBETa B CICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen 5. KBantoBble siBJIeHUs
51 Hcmyckanue u MorJIoneHre CBeTa 4 bu6muoreka [JOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.2 C 6
TPOCITHE BTOMIOLO Aipa 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
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Bbubnuoreka LIOK

53 #nepubie peakiuy ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpUTEIHHO-000011A0IMIA MOYJIb
[ToBTropenue u 0600IIEHNE
6.1 coniepkanus Kypea (husuku 3a 7-9 9 bubmmorexa [IOK
' P yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoimuecTBo DJIeKTPOHHbIE
Ne 4acoB arTa udposbie
Tema ypoka A i pp
n/n u3ydeHusi  oOpa3zoBaTesbHbIE
Bcero
pecypcbl
®usuka — HayKa O IPUPOJE.
SIBrieHUs IPUPOABL. 1 bubnuorexa [JOK
du3ndecKue SIBICHHUS. https://m.edsoo.ru/ff0alde0
CraproBas pabora
MexaHu4decKkue, TCIUIOBEIC,
3IIEKTPUUCCKHE, MATHUTHEIC 1 bubmorexa HOK
P ’ ’ https://m.edsoo.ru/ff0alde0
CBETOBBIE, 3BYKOBBIE SIBJICHUS
du3nyecKre BeITUINHBI U UX 1 bubmuoreka [JOK
U3MEPEHUE https://m.edsoo.ru/ff0alde0
Ypoxk-uccienoBaHue
"U3smepenue TemMieparypel
apu H(?MOHII/I )KI/I}IKECTI)-IIEFO 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0alde0
TEPMOMETPA U JATUHKA
TeMmeparypbl"”
Kak ¢usuka u apyrue
€CTECTBEHHbBIEC HAYKU U3Yy4aroT
TIPUPO.Y.
EET:CTB};HHOHa YHBII METOJ 1 bubmorexa [IOK
Y https://m.edsoo.ru/ff09f72a
no3Hanus. Onrcanue
(bu3NYeCKUX SIBICHUN C
IOMOIIBIO MOJIETIEN
VYpok-nuccnenoBanue
"[IpoBepka runoTessl:
JAJTbHOCTD MOJIETA [IapHUKa, 1 bu6mmorekxa [IOK
IIYLIEHHOI'0 TOPU30HTAJIBHO, https://m.edsoo.ru/ff0alde0
TeM OOoJIbIle, YeM OOJIbIIE
BBICOTA ITyCcKa"
Crtpoenne BemiecTBa. ONBITHI,
§£a3LIBan He TUCKPETHOE 1 bubmorexa HOK
A HHHe AUCKp https://m.edsoo.ru/ff09fe0a
CTPOECHUE BEIIECTBA
bubmuoreka [JOK
JIBr>xeHue 4acTHIl BEIISCTBA 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OMnbIThI

9 10 HAOJIFOICHHUIO TEILJIOBOTO bubmorexa HOK
g https://m.edsoo.ru/ff0alde0
pacIIUpEHHSI Ta30B

10 ArperaTHble COCTOSIHUS bubnuoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0alde0
B3aumocBssizb Mex Iy
CBOMCTBaMH BEIIIECTB B
Pa3HBIX arperaTHbIX

11 COCTOSIHUSX U UX bubmorexa [JOK

https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJIIPHBIM
ctpoenueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI BOJIBI
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMepHOE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIIKCHUE
bubmuoreka [JOK
13 Ckopocts. E CKOpOC
KOPOCTE. BAHHLE CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer myTu u BpemeHu bubmuoreka [JOK
JIBHOKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKoH UHEPITUH.

15 BzaumoneiictBre Ten kak bu6mmoreka [IOK
[IpUYMHA U3MEHEHHS CKOPOCTHU https://m.edsoo.ru/ff0a0c10
JIBIKCHUS TEIT
IInotHocTh BemiecTBa. Pacuer

16 Macchl M1 00beMa Tela 1Mo ero bubmorexa HOK

https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaboparopHnast pabota

17 «Omnpenenenre MIOTHOCTH
TBEPAOTO TEIa»

18 Pemenue 3agau mo reme bubmuorexa [JOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa

19 B3auMoaercTeug Ten. Cua bubmmorexa [TOK

' https://m.edsoo.ru/ff0alde0
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota
«M3yueHune 3aBUCUMOCTH

20 acTspkeHus (nedopmarvin) bubmmorexa [OK
P AleopMant g https://m.edsoo.ru/ff0aldeQ
MIPYXKUHBI OT MIPUIIOKEHHOM
CHUJTBDY

21 SIBnenne Tarorenus. Cuia bubmuorexa [JOK

TAXKCCTU

https://m.edsoo.ru/ff0alde0
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CBs13b MEXly CHIION TSXKECTH
u Maccoil tena. Bec rena.

bubmuoreka [JOK

22 Pemenue 3amau mo reme "Cuita https://m.edsoo.ru/ff0al778
TsKecTH"

Cuna TsKeCTH Ha TUX

23 IJIaHETaX. d)mnqeil:c}l;e bubmorexa HOK

https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU IJIAHET
bu6mmoreka [JOK

24 Hsmepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc

bubmuoreka [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
CnoxxeHue IByX CHII,

26 HaIpaBJIEHHBIX 11O OJHOMN bubmmorexa [IOK
npsMoi. PaBHoiecTByomas https://m.edsoo.ru/ff0ala70
culI

97 Pemenue 3amaa mo reme bubmuoreka [JOK
"PaBuoaeiicTByromias cui" https://m.edsoo.ru/ff0alde0
TpeHne CKOJIb)KEHUS U TPEHUE

28 nokos1. TpeHue B Ipupoe u bubmorexa HOK

https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlaGopatopHnas pabora
«M3y4yeHne 3aBUCUMOCTH CUJIbI

29 TPEHMS CKOJIBKEHUSI OT CHJIBI bu6nuorexa [IOK
JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS
MMOBEPXHOCTEM»

o | P senns Buomiorexa 110K

N . https://m.edsoo.ru/ff0alde0
PaBHOJEHCTBYIOLIEH CUITBI
Pemrenue 3agad mo reMam:

31 «Bec Tenay, «['papuueckoe bubnnoreka [JOK
n3o0paxeHue cuim», « CUib, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHAIDY
KonTponbhas padota no
TeMaM: «MexaHn4decKoe

39 JIBMKEHHEY, «Macca, but6mmorexa [{OK
ILIOTHOCTBY, «Bec Temay, https://m.edsoo.ru/ff0alde0
«I'paduueckoe n3obpaxeHue
cuiny, « CUIIBDY

33 JaBnenne. CriocoObl bubnuoteka [JOK

YMCHBIICHUA U YBCIIUYCHUA

https://m.edsoo.ru/ff0a20a6
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JaBJICHUSA

JaBieHwne raza. 3aBUCUMOCTD

34 aBJICHUS Ta3a OT 00bEMaA bubmotexa [JOK
. ’ https://m.eds00.ru/ff0a2376
TEeMIIEPATYPhI
[Tepenava naBneHus TBEPIALIMHU
35 Tenr;len )KE KOCTSIMH H - bubmoreia OK
» ZKHA https://m.edsoo.ru/ff0a25b0
razamu. 3akoH Ilackais
JlaBiieHUE B XKUJIKOCTH U Tase,
36 BBI3BAaHHOE JICHCTBHEM CHIIBI bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3anau mo reme
37 «JlaBieHue B )XKUAKOCTH U bubmorexa HOK
A https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackams»
bubmuoreka [JOK
38 Coo006
OCODTIAOIMECH COCY Rt https://m.edsoo.ru/ff0a2970
39 I'uapaBinueckuii mpecc bubmoreia OK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiineBoi bubnunoreka [JOK
JKUJKOCTHEIM HAcOC https://m.edsoo.ru/ff0a3136
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHHMSI BO3AYIIHOMN
41 000JT0UKH 3eMJTH. bubmuoreka [JOK
3aBUCHMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI
YpOBHEM MOpsI
4 Bec Boznyxa. AtmocdepHoe bubnmnoreka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubmmoreka [JOK
nasieHus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HQ, bubmorexa [JOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomerp-anepou.
45 AT}?VIOCQ): Hoep aBlJI'IeHI/Ie Ha bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3agau mo reme bubmuoreka [JOK
"ATtmocdepHoe naBieHue"” https://m.edsoo.ru/ff0a3136
JleiicTBuUE )KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
48 JlaGopaTopHas pabota bubmuorexa [JOK
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«Onpenenenue
BBITAJIKWBAIOIICH CHUJIIBI,
JIEHCTBYIOLLEH HA TEJIO,
MOTPYKEHHOE B JKHUJIKOCTbH)

https://m.edsoo.ru/ff0a33fc

Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCUMOCTH

bubmuoreka [JOK

49 0Be
pecatena B Bf) /ie OT 0bbeMa https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KUIKOCTh
YaCTH TEJIa»
bubmuoreka [JOK
50 IInaBanue te
JABATHe Tel https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabora
"KoHcTpyupoBaHue apeoMeTpa
51 AN Kogz ; U OBaHI/IIe) J10 KTI/II) bubmorexa HOK
ThyIp . A https://m.edsoo.ru/ff0a3a96
U olpeielicHue eé
rpy30M0abEMHOCTH"
Pemenne 3amay mo reMam:
«IInaBanme cymoB.
52 Bos XonnaIZaHHe» bubmorexa HOK
y ’ https://m.edsoo.ru/ff0a3654
«/laBnenue TBepABIX TEN,
JKHIKOCTEH U ra30B»
bu6mmoreka [IOK
53 M
exanuHecKas paboTa https://m.edsoo.ru/ff0a3a96
54 MomuocTts. EnuHUIED bu6mmoreka [IOK
MOIITHOCTHU https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOMH TIPHU bubmmorexa [IOK
= B P . p https://m.edsoo.ru/ff0a3f82
MMOIBEME TI0 JIECTHHUILIE
56 IIpocTeie MexaHU3MBI. Ppruar. bubmuorexa LIOK
PaBHOBecue cui Ha peiyare https://m.edsoo.ru/ff0a3a96
KonTponbHas pabota mo Teme
«JlaBlIeHUE TBEPIBIX TEII,
57 mflxl KOCTEH 1 T:i)B» / bubmorexa LHOK
g . https://m.edsoo.ru/ff0a3a96
Bcepoccuiickas nmpoBepouHas
paborta
PesepBHylit ypok. Pabota ¢
TEeKCTaMU 110 TeMe «JlaBieHue
58 TBEPIBIX TEIL, )KUIKOCTEHN U bubmorexa [IOK
P > KA . https://m.edsoo.ru/ff0a478e
ra3oB» / Beepoccutickas
mpoBepoyHas pabora
59 Pbruaru B TexHuKe, OBITY U bubnuorexa [IOK
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npupoje. JlaboparopHas
pabora «HccnenoBanue
YCIIOBUI1 paBHOBECHS phIYara

https://m.edsoo.ru/ff0a48a6

Pemenue 3agay no teme

bu6mmoreka [JOK
1
60 «¥C10BHS PABHOBCCHS https://m.edsoo.ru/ff0a3a96
phIuara
Koaddurment nonesnoro
IeWCTBUS MeXaHU3Ma. Bu6 OK
61 Jlaboparopnas pabota 1 uosmoreka L1
. https://m.edsoo.ru/ff0a4c48
«M3mepenue KIIJI HaknOHHOM
IUIOCKOCTHY
62 Pemenue 3amad mo reme 1 bubmuorexa [JOK
"Pabota, momHOCTh, KIT/I" https://m.edsoo.ru/ff0a4252
Mexannyeckas dHeprusl.
63 Kunernueckas u 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
MOTEHIMaIbHAs DHEPT U
64 3aKoH COXpaHEHUs 1 bubnmoreka [JOK
MEXaHUYECKON YHEPTrUn https://m.edsoo.ru/ff0a3a96
YPpOK-3KCIIEpUMEHT 1O TEME
"DKcnepUMeHTaIbHOE
onpeeeHue N3MEHEHHS
65 KUHETHYECKON U 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3a96
MOTEHIIMATILHON SHEPTUU TIPU
CKaTLIBAaHMH TeJa I10
HaKJIOHHOM IJIOCKOCTH"
KonTponsHasg paboTta 1o Teme
66 <<Pa6T(E)Ta A MO pHOCTI) 1 bubmmorexa [IOK
- ' https://m.edsoo.ru/ff0a4ee6
DHeprus»
PesepBHbIi ypok. PaboTa ¢
67 TeKcIT)aMI/I ng PreMe 1 bubmmorexa [IOK
" " https://m.edsoo.ru/ff0a4ffe
Mexannueckoe IBIKEHHE
PesepBHbIil ypok. PaboTa ¢
P P " bubnmoreka [JOK
68 TekcTaMH 1o TeMme "Pabora. 1
https://m.edsoo.ru/ff0a3a96
MomnHocTts. DHeprus”
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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8 KVIACC

KoimuecTBo DJIeKTPOHHbIE
Ne JacoB ara nudposbie
Tema ypoka A ungp
n/n u3ydyeHusi oOpasoBaTejbHbIE
Bcero
pecypchbl
OCHOBHBIE ITOJI0KEHUI
MOJICKYJISIPHO-KMHETHYECKOU
1 TEOPUHU U UX OIIBITHEIE 1 Enbmaorexa IOK
p https://m.edso0.ru/ff0a5256
nmoATBepKIeHus. Macca u
pasMep aTOMOB U MOJIEKYJI
bubmuorexa [JOK
2 B 0 1
XOMHAI KOHTPOIIbHAT pabota https://m.edsoo.ru/ff0a86ae
Mojenu TBEPAOTO, KUIKOTO U
3 ras(z)[06 a3Hor;f) COCTO;III{[HIZ 1 Eubmiorexa OK
p https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OO0OBsiCHEHUE CBOICTB
TBEPIOTO, JKUJIKOTO 1
4 ra3000pa3HOro COCTOSHUMN 1 bubnunoreka [JOK
BEIlleCTBa HA OCHOBE https://m.edsoo.ru/ff0a86ae
MOJI0)KEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH
5 Kpucrannuueckue n 1 bubnnorexa [JOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CwmaunBaHue 1
6 KanWLUISIPHOCTE 1 bubmaorexa [JOK
p ’ https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSAKEHUE
7 TennoBoe pacumpenue u 1 bub6nuorexa [IOK
coKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBI3b
8 TEMIIE paT ypm CO CKOPOCTBIO 1 bubmmorexa [IOK
patyp P https://m.edsoo.ru/ff0a86ae
TEIUIOBOI'O JIBMKEHUS YACTUIL
BayTpenuss sHeprusi.
9 CHZCE6H I/I3MGH€I))HI/I}I 1 bubnmorexa LOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH YHEPTUH
bu6mmorexa [IOK
10 B 1
b TetIonepeaatt https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHus
1 "[IpakTuueckoe 1 bubnuoreka [IOK

HUCIIOJIb30BaHME TEIUIOBBIX
CBOWCTB BEILIECTB U

https://m.edsoo.ru/ff0a65c0
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MaTepUaioB B IEISAX
sHeprocoepexeHus"

KommgecTBO TEIIOTHI.

bu6mmoreka [JOK

12
VY neabpHas TEIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO
13 Oasanca. TerrooOMeH u bubnnorexa [IOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
Jlaboparopuas pabota
"HccnenoBaHue IBIEHUS
14 TeII000MeHa Ipu bubnnorexa [IOK
p . https://m.edsoo.ru/ff0a6a98
CMEIINBAHUH XOJIOIHON U
ropsiaeit Boanl"
Pacuer koaudecTBa TEILIOTHI,
HEO00XOIUMOr0 JUIS
15 HarpeBaHusd Tejla U buGnnorexa [IOK
p https://m.edsoo.ru/ff0a86ae
BBIICIISIEMOTO UM IIPH
OXJIAKICHUHN
JlaGoparopnas padora
16 "On Ie) eJII;HI/Ie . eJIbHOMN buGnnorexa [IOK
ped A | https://m.edsoo.ru/ff0a6bb0
TEILUIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y ienbpHas bubnunoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPHUCTAJNINYECKUX Tel bubmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
VY eapHas TEIIOTA IJIABJICHUS
JIaGoparopnas padora
19 "On Ie) eJ'II;HI/Ie . eJILHOH bubmmorexa [TOK
pea YA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABICHUS JIbIa
20 [TapooOpazoBanue u bubnnoreka [JOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
nmapooOpa3oBaHus U
21 KOHJIEHCAIIMN. 3aBUCUMOCTD bubmmorexa [IOK
a T https://m.edsoo.ru/ff0a786c
TEMIIEPATyPbl KHTICHUS OT
aTMOC(EepHOTO TaBJICHHS
BrnaxnocTs Bo3ayxa.
JIaGoparopHas padora
29 "On z eﬂEHHep bubmuoreka [JOK
e . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHON BIAXXHOCTH
BO3ayXxa"
23 Pemtenue 3amay Ha bu6mmoreka [IOK
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onpeereHUe BIaXKHOCTH
BO3/IyXxa

[TpuHIUIIBI PaOOTHI TETIIOBBIX
nsurareneid. [laposas

https://m.edsoo.ru/ff0a86ae

bu6mmoreka [JOK

24
TypOuHa. J[Burarens https://m.edsoo.ru/ff0a86ae
BHYTPEHHETO CTOpaHUS
KIIJI TenmoBoro aBurares.

25 TerutoBele IBUTATEIN U Enbmaorexa IOK

" https://m.edsoo.ru/ff0a7c7c
3aIuTa OKpPYKarIel CpeIbl
3aK0OH COXpaHEHUS U
26 IpPEBPALIECHUS SHEPTUU B buGnnorexa LIOK
beEp P https://m.edsoo.ru/ff0a86ae
TEIUIOBBIX IpoIieccax
IToaroroBka K KOHTPOJIBHON
pabote mo Teme "TemnoBsie
27 sBieHus. M3MeHeHne bubmmorexa [JOK
' . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHHI
BelrecTna"
KonTponbhas padota no teme

)8 "TemnoBbie sIBICHUS. bubmuoreka [JOK
N3meneHune arperaTHbix https://m.edsoo.ru/ff0a86ae
COCTOSIHMM BeliecTBa"

29 Onextpuzanus Ten. [[Ba pona bubnuotexa [JOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a86ae
Ypok-uccneroBanue
"JnexTpu3anus Tein bubnunoreka [JOK

30 .

WHAYKUUEH U IIpU https://m.edsoo.ru/ff0a86ae
COTMPUKOCHOBEHHUH"
Bzaumoneiicteue
31 3apsKEHHBIX T, 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0a87e4
Kynona
DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTD
32 BJIEKTPUYECKOTO MOJIS bubmorexa HOK
P ' https://m.edsoo.ru/ff0a8a0a
[TpuHIMI cynepno3uun
BJIEKTPUYECKUX MOJEH
Hocwurenu snexTpudeckux
33 3apsIoB. DIIEMEHTapHbBIN bubmmorexa [TOK
P ' P https://m.edsoo.ru/ff0a3a96
3apsan. CtpoeHue aToma
[TpoBOTHHKYN U AUDIICKTPUKH.
P P bu6mmoreka [IOK
34 3aKOH COXpaHEeHUs

QJICKTPHUYCCKOTO 3apsaaa

https://m.edsoo.ru/ff0a8ef6
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Pemenue 3aau Ha

35 IIPUMEHCHHE CBOWCTB bubmorexa HOK
P https://m.edsoo.ru/ff0a90cc
INMEKTPUUICCKUX 3aPSIOB
DNEKTPUUECKUN TOK, YCIOBUS

36 €ro CyILIECTBOBAHUS. bubnuoreka [JOK
M cToYHMKH 37IEKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JIeficTBUS SIEKTPUUECKOTO bubmuorexka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue

38 " JleficTBHE 3JEKTPUUYECKOTO bubmmoreka [JOK
TOJIs1 HAa MPOBOJIHUKYU U https://m.edsoo.ru/ff0a3a96
JADTICKTPUKH"

39 DNEeKTPUUIECKHUI TOK B bubmmoreka [JOK
MeTayuiax, JKHAKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U e€ bubnnoreka [JOK
COCTaBHBIC YaCTH https://m.edsoo.ru/ff0a3a96
Cuuia Toka. JlabopaTtopHas

41 abota "U3mepenue u bubmorera [JOK
P P , https:/m.edsoo.ru/ff0a8bde
pETYIHPOBAHUE CHUJIBI TOKA
DAEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JIabopaTopHas bubnnorexa [JOK
pabota "U3mepenue u https://m.edsoo.ru/ff0a9e14
peryMpoBaHue HalpsHKeHus "

ConpoTHuBiIeHHE TPOBOAHMKA.
43 VY enbHO€E CONPOTUBIICHUE bubmorexa HOK
g P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaboparopHnast pabota
"3aBUCUMOCTh
ANEKTPUUIECKOTO
44 CONPOTHUBJICHUS TPOBOTHUKA bubmorexa [JOK
P POBOA https://m.edsoo.ru/ff0aa738
OT €ro JITMHBI, IUIOIIAIN
MOTIEPEYHOTO CEUCHUS U
MaTtepuana"
3aBUCHMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma 1 bubmorexa HOK
P ' s https://m.edsoo.ru/ff0aa44a
ydacTKa Ienu
JlaGopaTopHas pabota
46 "HcceqoBaHue 3aBUCUMOCTHA bu6mmoreka [IOK

CHJIBI TOKA, UAYLIETO Yepe3
pE3UCTOp, OT CONPOTUBIICHUS

https://m.edsoo.ru/ff0aa04e
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pe3ucTopa M HAMPSHKCHHS Ha
pesuctope"

HOCJ’IGI[OB&TCJ'IBHOC u

bu6mmoreka [JOK

41 HApAIDICIIBIOC COCAMHEHIA https://m.edsoo.ru/ff0a86ae
MIPOBOHUKOB
JlaGopaTopHas pabora
"IIpoBepka npaBuiia
48 CJIO)KEHUS HaINPsDKEHUN TTPU bubmuorexka [JOK
IIOCJIEI0BATEIbHOM https://m.edsoo.ru/ff0aaa58
COCITMHEHHH JIBYX
pe3uctopos"
JlaGoparopHnas pabora
49 "[IpoBepka mpaBuIa Ik CUIIBI bubnnoreka [JOK
TOKa IIPU NapajieIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3amay Ha
50 puMeHeHue 3akoHa Oma i bubnnoreka [JOK
Pa3IMYHOTO COETUHECHUS https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
PaGota u moutHOCTH
51 3J'IGI(TpI/ILIeCKI§FO TOKa. 3aKOH Bubnuorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoyinsa-Jlenna
JlabopaTopHas pabota
59 "Onpenenenue paboThl U bubnnorexa [JOK
MOIIHOCTH JJIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH SIEKTPUUECKOMN bubnnorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIE MarHUTHI, UX bubnmoreka [JOK
B3alMOJIECHCTBHE https://m.edsoo.ru/ff0abd2c
Ypoxk-uccienoBanue
55 "U3yuenue nonei bubmmorexa [JOK
Y https://m.edsoo.ru/ff0abea8
MTOCTOSTHHBIX MarHUTOB
MaruutHoe nosie. MarauTHOE
56 noJsie 3eMJIM U €ro 3HaueHue bubmmorexa [TOK
https://m.edsoo.ru/ff0a86ae
JUTSL S)KU3HU Ha 3eMiie
[ToaroToBka Kk KOHTPOJIBLHOM
bu6mmoreka [IOK
57 pabote mo Teme

"DneKkTpudecKue 3apssl.

https://m.edsoo.ru/ff0ac3d0
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3apspKeHHBIE Tela U UX
B3aUMO/ICVCTBUSL.
IToCTOSIHHBIN 2IIEKTPUYECKUN

TOK

58

KonrponsHas pabora o Teme
"DeKTpUUeCcKue 3apsbl.
3apspKeHHBIE Tela U UX
B3aUMOJCICTBHUA.
[TocTOAHHBIN AIEKTPUUECKUI
ToK" / Beepoccuiickast
MpoBepoyHasi paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

PesepBHblii ypok. Pabora ¢
TEKCTaMH 0 TeMe
"TIocTOSIHHBIN AIEKTPUUECKUI
ToK" / Beepoccuiickast
MpoBepoyHasi paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld?2

60

OmnsiT Opcrena. MarautHoe
T10JI€ 3JIEKTPUUECKOro TOKa
MarHuTHO€ 1oJie KaTyIIKH ¢
TOKOM

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

61

62

[IpumeHeHne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopatopHnas pabora
"U3yueHnue nencTBus
MarHuTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEINb
MIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
AJIEKTPO/IBUraTeNEH B
TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTe.
JlabopaTopHas pabota
"KonctpyupoBanue u
n3ydyeHue paboTsl
NEKTpOoABUraTeNs "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

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

63

OnsiTel @apajnes. 3akoH
3JEKTPOMAarHUTHON
unaykuuu. [Ipasuno Jlenma

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

64

Onextporerepatop. CriocoObl
MIOJTyYEHUS IIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHIIUH Ha

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae
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BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUu

[ToaroToBka Kk KOHTPOJILHOM

65 pabote mo Teme 1 bubmuorexa [JOK
"DNeKTpUYEeCKue U https://m.edsoo.ru/ff0acb14
MArHUTHBIE SIBJICHUS"

KonTponbHas padoTa 1mo Teme
66 "DIEeKTPUUECKHUE U 1 Enbmaorexa IOK
p | https://m.edsoo.ru/ff0accse
MATHUTHBIE SABJICHUS
PesepsHEIil ypok. PaGora ¢
67 TeKcIT)aMI/I ng I;eMe "TeruioBbIE 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0acdc6
SBIIEHUSA
PesepBHbIil ypok. Pabora ¢

68 TCKCE&MI/I ng 'P;CMG 1 Eubmiorexa IIOK

" " https://m.edsoo.ru/ff0a3a96
MarauTHsbIE ABJIECHUS
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KITIACC

KoumnuectBo DJIEeKTPOHHbBIE
No
° Tema ypoka 4acoB Hara uudgposbie
n/n H3yuyeHusi  oOpa3oBaTesibHbIE
Bcero
pecypcbl

1 MexaHn4eckoe ABMKCHHUE. 1 Bbubnuoreka [IOK
MarepuaibHas TOUKa https://m.edsoo.ru/ff0ael76
Cucrema orcyera.

2 OTHOCUTENBHOCTh 1 bubmorexa LOK

https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE TIpsIMOTIUHEHOE 1 bubnnoreka HOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe

4 MPSMOJIMHEHHOE IBH)KEHHE. 1 bubnmnoreka HOK
CpenHsisi ¥ MTHOBEHHAs https://m.edsoo.ru/ff0ael76
CKOPOCTH
[Ipssmonunelinoe

5 ABHOYCKOPEHHOE JBHKCHUE 1 bubmorexa LHOK
P yErop A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NpSIMOJIMHENHOTO

6 ABHOYCKOPEHHOTO JIBIKEHUS 1 bubmorexa LHOK
P YEROp A ' https://m.edsoo.ru/ff0ael176
I'padux ckopocTH
JlabopaTopHas pabota
"OnpeneneHue yCKOpEeHUs

7 Tenapnﬂn aBHoy CKOp €HHOM 1 bubmorexa LHOK

pup yerop . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHON
MJI0OCKOCTH"

8 CB0OOIHOE TTaJIEHNE TE. 1 bu6nuoreka [IOK
OmnbiTel [Manues https://m.edsoo.ru/ff0ae176
PaBHOMEpHOE BHKEHUE TIO

9 okpyxHocTu. [lepuon n 1 bubmuoreka [JOK
4acToTa 0OpaIeHus. https://m.edsoo.ru/ff0ael76
JIunelHas u yriaoBasi CKOPOCTH

10 LenTpocTpemurenpHoe 1 bubnuotexa [JOK
YCKOpEHHE https://m.edsoo.ru/ff0ael76

1 [IepBe1it 3ak0oH HproTOHA. 1 bu6mmoreka [JOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnmoreka [JOK

12 . 1
PaBHOpelicTByIOIIASA cCHITa https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. 1 bubmuoteka [JOK
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Cynepno3unus cui

https://m.edsoo.ru/ff0ae982

Pemrenue 3agaq Ha

14 IpUMEHEHHUE 3aKOHOB Bubmaorexa ITOK
P https://m.edsoo.ru/ff0aeb6c
Hrrorona
bu6nmoreka [IOK
15 C .3 r
118 yHpYrocTi. Jaron & yxa https://m.edsoo.ru/ffOaeca?
16 Pemenne 3agay mo teme Bbubnuoreka [IOK
«Cuia ynpyroctu» https://m.edsoo.ru/ff0afe36
JlaGoparopnas padora
17 «Om IZ: eJII;HI/IeI;)KeCTKOCTI/I buGnnorexa LIOK
pea https://m.edsoo.ru/ffOaee28
MIPYKUHBDY
bubnnoreka IIOK
18 C
f1a TpeHit https://m.edsoo.ru/ff0af738
Pemenue 3anau mo reme bubmnoreka IIOK
19
«Cwuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHnas pabota
20 "Onpenenenue kodddummenra bubmmorexa [JOK
pel \ I https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKCHHS
Pemrenne 3ama4d mo reme 5ub 10K
HOIHOoTEKA
21 " H .
Saxost Hpiotora Cnna" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuina TpeHus
Cuniia TSKECTH M 3aKOH
29 BCEMHUPHOI'O TATOTCHHUS. bubnmnorexka HOK
YckopeHnue cBOOOAHOTO https://m.edsoo.ru/ff0af044
majgeHust
VYpok-koHpepeHus
" JIBM>KEHUE TE BOKPYT
23 FI[aBI/ITa MOHHOT'O Ie)l}{/T a bubmmorexa [IOK
p H HEHTP https://m.edsoo.ru/ffOafe36
(Conmueunas cucrema).
TamaxkTuxu"
Pemenne 3amau mo teme "Cuna
24 TSOKECTU U 3aKOH BCEMHUPHOIO bubmmorexa TIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocmuueckas
25 ckopocth. HeBecomocTs 1 bubnnorexa LIOK
p ) https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBeCcHe MaTepuaibHON
TOYKHU. AOGCOIIOTHO TBEPI0E
n bubmuorexa [{OK
26 teno. PaBHoBecue TBEpIOTO

TeJla ¢ 3aKpEIIEHHON OChIO
BpaiieHusi. MOMEHT CHUJIBI.

https://m.edsoo.ru/ff0afe36
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LenTp TsxecTn

PaBHOBecue MaTepuaibHOI
TOYKH. AOCOIIIOTHO TBEPOE
teio. PaBHoBecue TBEPAOTO

bu6nmoreka [IOK

21 TeJla C 3aKPEIJIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHusi. MOMEHT CUJIBL.
LenTp TsxecTH
Permrenue 3agad mo reme
28 "MowmeHT cuibl. Llentp bubamorexa LHOK
| https://m.edsoo.ru/ff0b02b4
TSDKECTU
[ToaroroBka Kk KOHTPOJIBHOU
29 pabore 1o Teme bubnnoreka [HOK
"MexaHn4yeCcKoe IBUKEHUE. https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten"
KonTponbhas pabota no teme
30 "MexaHnyecKoe IBUKEHUE. bubmorexa LOK
N https://m.edsoo.ru/ff0b06ec
BzaumonetictBue Ten"
Nmnynsc Tema. MMiynse
31 CUJIBL. 3aKOH COXpaHEHUSs bubmuorexa [HOK
HMILyJIbCa. YIIPYroe U https://m.edsoo.ru/ff0b07fa
HEyIpYyroe B3auMOJIEHCTBUE
Pemenue 3agau nmo reme
32 "3aKOH COXpaHEHUs brbmmorexa LTOK
| https://m.edsoo.ru/ff0b096c
HMITYJIbCa
Ypoxk-koH(pepeHIus
33 "lf)eaKTI/IBHq())epJIB:II)KeHI/IC B bubnnorexa LIOK
j https://m.edsoo.ru/ff0ael76
MIPUPOJIC U TEXHHUKE
34 Mexanunueckas paboTa u bubmuoreka [JOK
MOIIIHOCTD https://m.edsoo.ru/ffO0b0a84
35 PabGora critbl TSDKECTH, CHITBI but6mmoreka [IOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTopHas pabota
«Onpenenenune padoThI CUIIBI
36 TpEHUs TP PABHOMEPHOM bu6muoreka [JOK
JIBIDKEHUH TeEJIa 110 https://m.edsoo.ru/ff0ael76
TOPU30HTAIILHOU
MMOBEPXHOCTU»
37 CBs13b HEPTUU U paOOTHI. bubnuotexa [JOK
[ToreHimanpHas 3Heprust https://m.edsoo.ru/ffOb21fe
38 Kunernueckas sneprusi. bubnmoreka [JOK

Teopema 0 KHHETHYECKOM

https://m.edsoo.ru/ffOb0c32
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SHEPrUU

3akoH COXpaHCHUA DOHCPI'UU B

bu6nmoreka [IOK

39
MEXaHHUKE https://m.edsoo.ru/ff0b21fe
JlaGoparopHnas pabota
40 «3 EGHI/II; 3aK§Ha bubmorexa HOK
Y https://m.edsoo.ru/ff0b12fe
COXpaHEHUS YHEPTUM
41 KonebarenbHoe NBUXKEHUE U bubmuorexa [JOK
€ro XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl.
42 BrinyxaeHHbIC KOICOaHUS bubmorexa [JOK
YA ' https://m.eds00.ru/ffob20f0
Pesonanc
43 MaremaTuueckuii 1 bubmnoreka IIOK
MPY>KUHHBIA MAaATHUKU https://m.edsoo.ru/ff0b21fe
Ypoxk-uccienoBanue
«3aBUCUMOCTb MepUoa bubnuorexa [JOK
44 .
KoJIeOaHUH OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAacChl Tpy3a»
[IpeBparienue sHepruu npu bubnmnoreka [HOK
45
MEXaHUYCCKUX KOJICOaHMIX https://m.edsoo.ru/ff0b21fe
JlaGopatopHnas pabora
«OrnpeneneHue 4acToThl U bubmuoreka [JOK
46 .
nepuo/ia KosebaHui https://m.edsoo.ru/ffOblaec
MIPY>KUHHOTO MasTHUKA
JlaGopatopHnas pabora
«IIpoBepka HE3aBUCUMOCTH
47 repuo/ia KojiebaHui rpys3a bubmorexa HOK
pHoL py3d, https://m.edsoo.ru/ff0b197a
MMOABEIICHHOTO K HUTH, OT
MAacCBhI TPy3a»
MexaHUYEeCKHUE BOJTHBI.
48 CaolicTBa MEXaHUYECKUX bubmorexa [JOK
BOJIH. [IpogonibHBIE 1 https://m.edsoo.ru/ffOb21fe
MTOTICPEYHBIE BOJTHBI
VYpoxk-koHpepeHuus
49 "MexaHu4ecKkue BOJTHBI B bubmuorexa [JOK
TBEpOM Tene. CelicMuueckue https://m.edsoo.ru/ffOb21fe
BOJHBI"
3Byk. Pacnipoctpanenue n bu6muoreka [JOK
50
OTpaKCHUE 3ByKa https://m.edsoo.ru/ffOb21fe
Ypoxk-uccienoBaHue EuG OK
51 "HaOmroneHre 3aBUCUMOCTH momotexa L

BBICOTHI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/ffOb21fe
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I'poMKOCTB 3ByKa U BBICOTA

bu6nuoreka [IOK

52 TOHA. AKYCTHUECKHI PE30HAHC https://m.edsoo.ru/ff0b21fe
VYpok-koHpepeHINA

53 "SI/)JILTpam?;KpH nH(ppa3ByK B bubmmorexa LIOK

| https://m.edsoo.ru/ff0b23ca
MPUPOJIC U TEXHUKE
[ToaroToBka Kk KOHTPOJIBLHOM

54 pabore 1o Teme "3aKoHbI bubnmnoreka HOK
coxpaHeHus. MexaHn4eckue https://m.edsoo.ru/ff0b25f0
KoJieOaHHS U BOJHBI"

KonTponbhas pabota no teme

55 "3aKOHBI COXpaHEHUSI.
Mexanuueckue KoyuebaHus u
BOJIHBI"

56 DNeKTPOMarHuTHOE ToJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa JIEKTPOMArHUTHBIX bubnmnoreka HOK
BOJIH https://m.edsoo.ru/ff0ael76
Ypok-koupepennus "Lkana
ANEKTPOMATrHUTHBIX BOJIH.

58 Hcnons3oBanue bubmmorexa [TOK

https://m.edsoo.ru/ffOb2fe6

AJIEKTPOMArHUTHBIX BOJIH TSI

COTOBOM CBsI3U"

Ypoxk-uccienoBanue

"N3yueHne cBONCTB

59 AJIEKTPOMArHUTHBIX BOJH C bubmmorexa LHOK

https://m.edsoo.ru/ffOb2c6c

MMOMOIILI0 MOOHIILHOTO

tenedona"

Pemenue 3anau Ha

50 OnpeJIeJICHUE YaCTOThI U bubnmoreka [JOK
JUTUHBI JIEKTPOMAarHuTHOM https://m.edsoo.ru/ff0ael76
BOJIHBI
DNeKTpOMarHuTHas MPUPoOIa

61 CBeTa.pCKOpOCTB CBeTE. o bubmmorexa LOK

N https://m.edsoo.ru/ff0b31d0
BonHoBeble cBoiicTBa cBeTa
Hctounnku cBera.

62 [IpssMonuneitHOE bubmuoreka [JOK
pacupoCcTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl
3aKOH OTpa)KEHHS CBETA.

but6mmoreka [IOK
63 3epkana. Pemenue 3a1a4d Ha

IIPUMEHEHHE 3aKOHA

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3akoH

bu6nmoreka [IOK

64
MpETIOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHEE
OTpa)KEHHE CBETA.
65 Hcnons3oBanue MoIHOrO bubmorexa LOK
https://m.edsoo.ru/ffOb3c5c
BHYTPEHHETO OTPKCHHS B
OIITHYECKUX CBETOBOIAX
Jlaboparopuas pabota
"UccaenoBanue 3aBUCUMOCTU
66 rj1a IPEJIOMIIEHUS CBETOBOTO bubmorexa LOK
y p https://m.edsoo.ru/ff0ael76
Jy4a OT yrJjia najeHus Ha
rpanuiie "Bo3ayx-crekiao""
VYpoxk-koHpepeHuus
"Hcrionp30BaHKE MOITHOTO
67 BHYTPEHHETO OTPAKEHUS bubmmorera OK
YIP P ' https://m.edsoo.ru/ff0ael176
CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBI3L"
68 JIunzel. OnTryeckas cuia bu6mmoteka [IOK
JIMH3BI https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuit B bubnmnoreka [JOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopatopHnas pabora
70 "Onpenenenue GpoKycHOTO bubnmnoreka [JOK
pacCTOAHUS U ONITUYECKOMN https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIeH JTNH3HI"
Ypok-KoH(pepeHus
71 "OpnTI/Iqecg)Hg J'II/II;I-IL%OBBIC bubnmorexa LIOK
| https://m.edsoo.ru/ffOc0a7e
npubopsI
7 I'ma3 xak onruyeckas cucrema. but6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
VYpok-koH(DpepeHIs
73 "ZII[)CQ)GKTLi peHI/ILiI Kak bubmmorera LOK
P \ https://m.edsoo.ru/ff0ael176
COXPAHHUTH 3pEHUE
Paznoxxenue 0enoro csera B
74 cnektp. OneiTel HeroTOHA. bubnmoreka [JOK
Clio)eHne CeKTpaTbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JIaboparopHas padora
" PaTOpHaZ p bubnmoreka [JOK
75 OMBITHI 110 PA3TOKEHHUIO

0eJIoro CBETa B CIIEKTP H

https://m.edsoo.ru/ff0cOe2a
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BOCIIPHUSTHIO LIBETA MPEIMETOB
pu UX HaOJIIOIEHUH Yepes
1[BETOBbIE (HUIBTPHI"

Ypok-npaktukyM "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCHU,

bu6nmoreka [IOK

76
uHTEephEpeHIHS U https://m.edsoo.ru/ff0ael76
nudpakus’”
77 Omnbrtel Pe3epdopna u bubmuorexa [JOK
IJIaHETapHas MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moneinb bubnmoreka [JOK
aroma bopa https://m.edsoo.ru/ff0ael76
Hcnyckanue u nornomexsue
79 cBeTa aroMoM. KBaHTBI bubmorexa [OK
. ] ' https://m.edsoo.ru/ffOc144c
JInHeiyaTpie CIEKTPhI
YPpOK-TIpakTUKYM
80 "Ifl)a6n1(f) eHHe }C’HeKT OB bubmmorexa LHOK
A | P https://m.eds00.ru/ff0c1550
WCITyCKAHUS
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aTOMHOTO sifipa. bubnmnoreka [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PagnoaxkTuBHBIE bu6mmoteka [IOK
npespatieHus. M30Tonsl https://m.edsoo.ru/ffOclal4
Pemenue 3agau no teme:
84 "PannoakTUBHBIE bubmmorera [IOK
" https://m.edsoo.ru/ffOclb4a
MpeBpaIICHUs
bubmmoteka [IOK
85 IT
cpHOaL HioAypachiaza https://m.edsoo.ru/ff0ael76
Ypoxk-koH(DepeHIus
86 "lfa I/IoaK”l(EIB}:-IBI: W3ITy4YeHUs B bubmmorera LOK
8 Y " https://m.edso0.ru/ff0c2126
MpUpoJIe, MEAUITUHE, TEXHUKE
SAnepHble peakuuu. 3aKOHBI
87 ccf[x paHeHESI 3auﬂ OBOTO U bubmmorexa [JOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
88 DHeprus CBA3U aTOMHBIX SIZIEp. bubnuotexa [JOK
CBs13b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3amay mo reme but6mmoreka [IOK
"Snepubie peakuyun" https://m.edsoo.ru/ff0ael76
Peakuuu cunTe3a u neneHus
Bbubnuoreka LIOK
90 sinep. MicTounuku sHEprun

CouHIia 1 3831

https://m.edsoo.ru/ff0c1e88
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Ypok-koudepenmus "Anepras
sHepreTuka. JlencTus

bu6nuoreka [IOK

o1 PaaUOAKTUBHBIX U3JIy4YECHUN Ha https://m.edsoo.ru/ff0ael76
YKUBbIEC OpraHUu3Mbl"

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme

92 "DJIeKTPOMAarHUTHOE TOJIE. bubmmorexa [IOK
JEKTPOMATHITHEIS BOTHEL https://m.edsoo.ru/ff0c223e
KBanToBBbIC siBEHUS"

KonrponsHas pabora o Teme

93 "DJIeKTPOMAarHUTHOE TIOJIE.
DNEKTPOMArHUTHBIE BOJHBI.
KBanToBsbi€e siBieHUS"
[ToBTOpenue, obo0IeHNE.

94 JlaboparopHbie pabOTHI 11O BHGJ?HOTeKa LOK
kypey "Bsammoneiictsue Terr” https://m.edsoo.ru/ff0c245a
[ToBTOpEeHME, 0000IIEHNE.

95 Pemrenue pacyeTHBIX U bubnmnoreka [HOK
Ka4eCTBEHHBIX 3a/a4 110 TEME https://m.edsoo.ru/ff0c2572
"TenuoBble mpoiecch”

IToBTOpenue, o6o0IeHNE.

96 Pemenne pacueTHbIX U bubmuoreka [JOK
Ka4eCTBEHHBIX 3a/a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerutoBeIX ABUTATENICH"

IToBTOpenue, o6o0IeHNE.

97 Pewrenne pacuyeTHbIX U bubnmnorexka HOK
Ka4eCTBEHHBIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2b30
"KIIJI anekTpoycTaHOBOK"

[ToBTOpeHue, 06001ICHNE. BuGmorexa LIOK

98 JlaGopaTopHbie pabOThI 1O .
kypey "CeToBBIe ABTeHms" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600IIEHNE.

99 Pabora ¢ Tekctamu o Teme but6mmoreka [IOK
"3aKOHBI COXpPAHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpenue, 0600IIEHNE.

100 Pabota ¢ Tekcramu o Teme bubmmorexa [TOK
K ome6amis i BOHE" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o0IIEHNE.

101 PaGora ¢ TekcTamu 1o Teme bubmorexa LIOK

"CBeTOBEBIE gBIcHUSA"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o6o0IIEHNE.

102 Pabora ¢ TekcTamu 1o Teme 1 bu6nuoreka [IOK
"KBanrtoBas u sjiepHas https://m.edsoo.ru/ff0ael76
¢dbuszuka"

OBIIEE KOJIMYECTBO YACOB I1O

102
[TPOTPAMME 0
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O

7 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/7a4dy B y4eOHYIO, BBLACIATD

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GU3NUYECKUX SIBJICHUI

14

1.5

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YEMbIX BEJIMYUH, HX
0003HaYeHUsI U eUHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH

XapaKTCpU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIBIATh INPHUYUHHO-CIICICTBECHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux IIaroB ¢ omopod Ha 1 — 2
M3y4YCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS  33J]a4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIAThH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHUU HUCCIEIOBAHMS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMyIupoBaTh  MPOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
nu(ppoBbIX MPUOOPOB, 3aIUCHIBATH MOKa3aHUs MPUOOPOB C y4ETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IIPENI0KECHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: ITPA BBINIOJIHCHUN I/IBMCPCHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

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

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 OBE/ICHHSI B OKpY XKAIoLIeh cperie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS MPOTHBOPEYMBOW HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX MCCIEJOBAHUN, TPU HTOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONKCBHIBATh H3YYEHHBbIE CBOMCTBA Tl M (PU3MUECKUE SBIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YEHHBIX CBOICTBA

(bI/ISI/I‘IeCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7aud, BbIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMMCAHUEC UCCIICAOBAHs, BBIACIIATH
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENIOJIOKEHNs, coOupaThb  YCTaHOBKY U3  IPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEPEHUI ¢ yIE€TOM 3a/IaHHOM a0COMOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJIE TAaOJIUI] U TPaHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

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

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBJICHUM M HEOOXOAMMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCJMHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HauYEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXpaHEHUS 310POBbs U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACTATh WH(POPMALIMIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTepuaibl, pecypchl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanus WH(GOPMAIMH U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHONH WJIM HCCJICIOBATEIbCKON JCSATCIBHOCTH, TPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiessaTh 00S3aHHOCTU B TpyIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOMINX JAHHOC (I)I/I3I/I‘-IGCKOC SBJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZUUECKUX SIBICHUN

14

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3allMChbIBaThb €TI0 MaTeéMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux LIaroB ¢ IMOMOIIbIO 2 — 3 H3yuYeHHBIX CBOICTBa

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoIuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXXHO PpCIIUTh IMpPHU T[MOMOIIN
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BelnuuuHbI (POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

MU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUHN B MIOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOPMAUU (PU3MUECKOTO COJEPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIM  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COACp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOMU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBGHHHC IMUCbMCHHBIC W YCTHBLIC COO6H.I€HI/I$I Ha
OocHOBe HWHGOpPMAllMU M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOTO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
HCCJIEN0BATENIbCKOM  JEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUHHBIN anmnapaTr u3y4acMoro pasjaeina
GU3MKKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalUeld ¢ Yy4&ToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

@dusnueckue BenWuUHBL.  V3MepeHne — QuU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAy4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHIKEHUE TUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTueckue pabOThI:

H#HH#Par###113MepeHne paccTosHUI.
#HH##Par###3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.
###Par#t#13mepenne  TemrmepaTypsl TIpU  TTOMOIIH

KHUIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

###Par#H#CTpoeHne BellecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepel.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par###]IBrokeHne  4YacTHI[  BEIISCTBA. CBsa3p
CKOPOCTH  ABWXKCHHUS  YaCTHI[ C  TEMIEpPaTypOM.

BbpoynoBckoe nmxenue, nuddysus

2.3

B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




H##H#Par### ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEH W TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocCBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX M UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI
[TpakTuyeckue pabOTHI:
#H##Par###0OneHka quaMeTrpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (GoTorpaduii).

2.6 #HHPar###OneITEl 110 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
H#HAHPar#H#OnbITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBU)KECHHE. PaBHOMeEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHHUU. Pacdy€r myTd U BpeMeHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 TeN KaK MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### Inoraocts BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMa BeIlecTBa
3.5 Cuita KaK XxapakTepUCTHKA B3aUMOJICUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
3.7 ###HPar#t#ABnenne TsaroteHus u cuia Tsokectu. Cuma
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ###Par#H#CnoxeHne Ccuj, HAMNpaBICHHBIX [0 OJIHOMN
' npsMoid. PaBHoIeliCTBYIO1IAs CUIT
3.10 [TpakTrueckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHUS Opycka WIM LIapuKa 110
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopMaruu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT BEca Tena U

XapaKTepa COIMPHUKACAOIUXCs HOBCpXHOCTeﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, IHOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAOro Tenma. CrocoObl YMEHBIICHUS WU

4 YBEIMUYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPhI
43 [lepenava maBieHUs: TBEPABIMU TEIAMH, KUIAKOCTSIMH H
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHe MaITHBI
3aBUCHUMOCTh  JAaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOIIAONTHECS COCYIBI.
['unpaBnuyeckue MeXaHU3Mbl
AtMmocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
45 CyIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JlelicTBME XKUIKOCTM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3ayxomnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenrie BHITAIKMBAIOLIECH CUJIbI, JEUCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B KMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TEJAa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHuueckue yCTpOWCTBA: COOOILAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
£ 3 [IpocTele MEXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS
' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment
9.5 M0JIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernaeckas sHeprus
5 g [Tonnas MexaHwdeckass 3HEprusi. 3aKOH H3MEHEHUS U
' COXPaHECHUS MEXaHMUECKOW YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




###Par#H#O0npenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBHOMI
noBepxHoctu. MccnenoBaHue ycioBHMl  paBHOBeCHUs
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAaKJIOHHAs TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COeP:KAHUS
paszeJia 3JieMeHTAa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OObsicHeHHe CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEI
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYJIIPHOKHHETHUECKON
TEOpUU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
6.6 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO IBMKEHUS YaCTHULL
6.7 Buytpenssist sneprusi. Crioco0bl U3MEHEHHs BHYTPEHHEH
' SHEPIUuu: Terionepeada U CopepiieHue padoThl
6.8 Bupael Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3IIy4YECHHE

KomuuectBO  TEMIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BElIECTBa
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TEmoTa NaBJICHUS
[Tapoobpa3zoBanue u  koHaeHcauus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTaTens. TeraoBble ABUTaTeNd WU 3allluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITE 0 OOHAPYXKEHUIO JIEHCTBHS CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
#AH#Par#H##OnbITEI 1O BBIPALIMBAHUIO  KPHUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#H#H#Par###OnpITEL 10 HAONIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBlieHUs] BO3aAyxa B OajuioHE
IITIPHUTIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIONIME 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HArpeBaHUs WU
OXJIaKICHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIeparyphbl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUHU Tejla B Pe3yJibTaTe TEeIUlonepeaayn U padoTh
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBICHUS TEIIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOpsiYeid BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIyYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IHITUHIPOM.

#H##Par#H#Onpenenenue  yIenbHOH — TEMIIOEMKOCTHU
BEILIECTBA.

#HH#Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

###Par##Onpenenenue yaeabHOM TEIUIOTHI IJIaBJICHUS

JIpaa.

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B TIpupoae, u3nydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
WCIIONb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBI TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH Kynona

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- OnekTpuyeckas uenb. Cuwia Toka. OJIEKTPUUYECKOE
' HaIpsHDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 ydacTKa Lenu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaelcTBuE MOCTOSTHHBIX
7.14
MarHuTOB
MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JlelicTBUE MarHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKAa. Mcmonp3oBaHue
' BJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




neaykuud. IIpasumno Jlenna

DIeKTpOTreHepaTop. CnocoObl MOJTyYEHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTpOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OneITH 110 HAOTIOACHHUIO STEKTPU3AIUHN T HHIYKIIUEH

Y TIPU COMPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DJIGKTPUYECKOrO TIOJIS  Ha

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHUe HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia As CHJIbl TOKa MpU MapajuieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KII/I narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO IOJIA MOCTOSIHHBIX MArHUTOB IPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIIpaBJICHHUA TOKa B KaTYyIIKE. HSyquI/Ie

I[CP'ICTBPISI MArduMTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUSA BJICKTPOMaFHHTHOfI HHOYKIOUUN:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HHU Ha 3emJie, MOJIsIpHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJITMETpP, PEOCTAT, CUETUYUK DJIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FeHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenra [IpoBepsieMbie AIEMEHTHI COACPKAHUS
pazznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanuueckoe JBIDKEHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKECHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKCHHE
###Par###HepaBHOMEPHOE NMPAMOJIMHENHOE JBUKECHHUE.
8.4 CpenHsis W  MrHOBEHHAas CKOpPOCTh Tella TIPH

HCPpaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEWHOE

8.5
JIBYDKEHUE
8.6 #HHPar###Cro0onH0e nanenue. OnpITel [ammies
###Par###PaBHOMEpHOE JBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOpPEHNEe
8.8 [TepBrrii 3akoH HeroToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 HH##Par###] [puHuUI cynepro3uiuy CuI
8.12 Cuia ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
814 #A##Par#H#Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxkenne  miaaHer  Bokpyr  Comuma.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
5.10 TEJo
##HPar####PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMnyiibe cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #H##HPar##PeakTHBHOE JBIKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGota cun Tsxectd, ynpyroctd, TpeHus. CBs3b
8.22 SHEPrUu U paboThl
) [MorennmanpHast dHEpPrus Tela, MOTHATOTO  Ha
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPYKUHBI
5 ###Par###Kunernueckass  sHeprus.  Teopema o
8.25 KMHETUYECKOW DHEPTUU
8.26 H#HPar###3akoH cCOXpaHEeHUs1 MEXaHUYECKON dHEprun




8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIA JBWKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka TrUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CuUJbl HOpMaJIbHOTrO JaBieHusd. OmnpeneneHue
KodpuuMueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbl CUIIBI
TPEHUS TIpU PABHOMEPHOM JIBIKEHMM Tejla IO
TOPU30HTANIBHON MoBepXHOCTH. OmnpeneneHue padOTHI
CHJIBI  YOPYrocTM  MNpH  HoabEMe  Ipy3a ¢
WCTIOJH30BAHUEM  HEMOIBM)KHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SABJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuueckue  yCTpoWCTBa:  CIUAOMETP, JATUYUKU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

91 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY 1a
9.2 Maremarnueckuit 51 MIPYKUHHBIN MasITHUKMU.
' [IpeBparieHre sHEPrUx Npu KoJIeOaTeIbHOM JIBHKEHUH
0.3 3aryxatomue KosebaHus. BbIHYXIEHHbIE KOJeOaHMs.
' Pe3onanc
Mexannueckue BOJIHBL. CBOMCTBA MEXaHMYECKHUX BOJIH.
9.4 [IpomonbHbIE M TONEpeYHbIe BOJHBL. JlIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuona  KosebaHui
MaTEMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue 4acToThl UM Iepuona  KosnebaHui
NPY>KMHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
. [OJIBELIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
MIPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
[IOJIBELLIEHHOTO0 K HUTH, OT MAacchl Ipy3a U KECTKOCTU
npyxunsl. 3Mepenue yckopeHus cBoOOIHOTO NaieHUs
dusnyeckue SBICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJIETPSACEHUE, CEHUCMHUYECKHUE BOJIHBI,
LyHaMH, 9XO0
9.9 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [kana >1€KTPOMarHUTHBIX BOJIH

103 DOnekTpoMarauTHas mnpupoaa cera. CKOpPOCTh CBETa.

' BoiHOBBIE CBOMICTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ou3nueckue SBICHUS B TPUPOAE: OHOIOTHYECKOE

10.5 neiicTBue BUJUMOTO, yIBTPaduOIETOBOTO "
PEHTIE€HOBCKOT'O U3ITy4YeHUH

106 Texuuueckue yCTpOMCTBA: HCTOJIb30BAaHHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H
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CBETOBBGIE ABJIEHUA

111 JlyueBast monens cBera. McTouHMKHM cBETa
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaXKEHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JIunza. Xop myuelt B IMH3€E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA U
' TeJecKoIa
117 'maz xak omnTudeckass cucrema. binzopykocts u
' JaJIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnoxxeHue CeKTpalibHBIX I[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
#H#Par###IccnenoBanue 3aBUCHUMOCTH yria
OTPa)KEHHUS CBETOBOIO JIyda OT yIJia IMaJICHHS.
##H#Par##H##113yueHne  XapakTepUCTHK — H300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
#H#Par###IccnenoBanue 3aBUCHUMOCTH yria
MPEOMJICHUS CBETOBOTO Jydya OT yIJla TMaJeHUs] Ha
119 TPAHMIIE «BO3IYX — CTEKIION.
' ###Par#Ht# lonyuenne u300pakeHUH € MTOMOIUIBIO
coOuparoIe JTMH3HI.
#H##Par###Onpenenenue (POKyCHOrO pAcCTOSHHS U
ONITUYECKON CUITBI COOMPAFOIIIEH JTMH3BI.
#HPar##H#OnpITel 10 pa3iokeHuio Oeroro ceera B
CIIEKTP.
#HHPar##H#OnbITEl 10 BOCHIPUATHIO I[BETa MNPEIMETOB
MIpU UX HAOJIOIEHNN Yepe3 IIBETOBbIE (PUITBTPHI
®dusunyeckue sSBICHUS B npupoje: 3armeHust CosHIa 1
11.10 JIyHbI, 1[BE€TA TEJN, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texaudeckue YCTpOKCTBA: OYKH, MIEPUCKOII,




(doToanmapar, ONTHIECKUE CBETOBOIBI
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KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanue u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyeHHs
194 Crpoenne aromHoro sgpa. Hykionnas Monenb
' aTOMHOTO sapa. M30Tonsl
s PanuoaxTtuBHble npeBpaiueHus. Ilepuon nomypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiloBOTO U
' MaccOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBSA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' CounHna 1 3B€31
129 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenue paanoaktuBHoro ¢poHa
@dusnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaINOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHU3M
YyelioBeKa
12.12 Texuuueckue yCTpOICTBA: CIIEKTPOCKOII,

VMHMBUyaIbHBIA TO3UMETp, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsl MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBIEHUH HpUPOAbI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXalolleM MHUpe, BBIICNSAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU M MCIIONb30BaHME MX ISl PEIIeHHs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuro/IeHHsI TTpaBUi OE30MacHOro Tpyna: HaOMoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICIO0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUeHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETMYNHBI, TOTYYECHHON IPU PEIIEHUH 3aauu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTHU
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YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHS B OKpYXKArolled cpene; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTD
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajaeHue 0a30BbIMM  HaBbIKAaMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'J

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBUxkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOPAMHATHl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKEHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUIsl NMPOEKLUU MEPEMELIeHHs, MPOEKIMH CKOPOCTH W MPOEKIHUU
YCKOPEHHUS TIPU PaBHOYCKOPEHHOM TPSMOJIMHEWHOM JBM>KEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, TPOCKIINU
CKOPOCTH, TNPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TpU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoboxnoe nagenue. PopmyJbl, ONUCHIBAIOIINE CBOOOJHOE MAagCHHUE Tena I10
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurensHoe yckopeHue. HampaBiieHue I1€HTPOCTPEMUTENBLHOTO

16 yckopeHus. @opMyiia 711 BBIYUCICHUs YCKOPEHUS:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia 1 BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHHue cKoabxkeHUs. DopMyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®dopmyna Al BBIYUCICHUS CUJIBI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbc Tena — BeKTOopHas pu3ndeckasi BeNMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cruiib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. (I>opMyJ1a JJIsI BBIYMCIICHUA pa60TBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E 2
119 3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUSI
MEXaHUYECKOM SHEpPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparienue MEXaHMYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHSI.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXaHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBukHbIHM 1 HenoABMKHBIN O0510KK. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyria 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BRIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIIKUBAIOIIEH CHJIBI,
JIEHCTBYIOILEH Ha TEJO, OTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NPYXUHBL, KO3(PUIIEHTa TPEHUS CKOJIbXEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPeJHEeH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIBI, JEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM cHibl OT 00BEMa MOTPYKEHHOM
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoa (4acToThbl) KoseOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBI)KCHHE >KUBBIX OPraHU3MOB, PblYarv B TEJE YeJIOBEKa, BIMSHUE
atMoc(epHOro HaBieHUS Ha KUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

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

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 BuyTpennsist sneprus. Pabora u Teruomepenada Kak CIOCOObI HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, N3TyUEeHUE
Harpesanne wu oxnaxzaeHue Tten. KoaudectBo  Temnorel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPAaBHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. V3MeHEHHME BHYTPEHHEH OSHEPrUM B MpPOLIECCE

210 UCIapeHuss M KOHJAeHcauuu. KuneHwe IKHIKOCTH. YJIenbHas TeIioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruUM IIpH

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

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntumne! padoTh! TermaoBsix Asurarenei. KIIJ[ TemmoBoro asurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
MacChl, B KOTOPYK ONYIIEH HAarperbli UWJIUHIP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIeHUs Jbpfa. MccinenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  MPU
pa3IMYHBIX YCIOBUAX; SBICHUS TEMJI00OOMEHAa MpPU CMEUIMBAHWU XOJIOJHON W

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON HHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIEeNWCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHOW nHAyKuMu. [IpaBumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HAMPsHKEHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU NPOBOJHHMKOB; MpaBWia Uil CUJIBI 3JIEKTPUUYECKOro TOKa MpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MATHUTHOTO TIOJIS JIJIS1 J)KU3HU HA 3eMIle, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEeIOXPAHUTENH, DSJICKTPOMArHUT, OJJIEKTPOJABUraTellb MOCTOSHHOTO TOKa,
TeHEepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbBIE BOJHBL [1Ikara 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKkas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuaeckue mpruOOpbI
Ipaxmuuyeckue pabomul
#HH##Par###I3mMepeHe  ONTUYECKON CHUIIBI COOMpAroIel JUH3BI; (POKYCHOTO
paccTosiHusL coOuparolei JTUH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MPEAMETa U
HU300paKeHMs, KOTJla MPEJMET PACIONIOKEH B JTBOMHOM (OKyce), MOKaszaress
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanne CBOMCTBA M300pa)KEHUS, TMOIYYEHHOTO C TMOMOIIBIO
coOuparomiell JTHH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTjia TPEJIOMJICHHS CBETOBOIO Jiyda OT yIJIa MajcHUS Ha
TPaHUIIE «BO3IYyX — CTEKIIO»
3.97 Qu3zuueckue seneHus 6 npupode. 3arMmenuss Comnna u JlyHbI, 1BeTa Teu,
' OTNITHYECKHUE SIBJICHUS B aTMOochepe (11BeT Heba, pedpakitus, pamxyra, MUPax)
3.98 Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(a-, Oera-, TaMma-u3nyueHus. Peakuuun anbga-u Oera-




pacmaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [LnanerapHas Moens aToma

4.3 CocraB aTomMHOrO sigpa. M30ToIBI

4.4 [Iepnon nonypacnaga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O UUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHBIX U3TyUCHUH Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaJIbHBIN J03UMETpP, Kamepa

BI/IJII)COHa, AACPpHad SOHEPreTuKa
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://m.edsoo.ru






