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MOSACHUTEJIbBHASA 3AIINCKA
PaGouas nporpamma no ¢pu3uke Ha ypoBEHb OCHOBHOI'O OOIIIET0 00pa3oBaHuUs s
oOyuaronuxcs 7-9-x kinaccoB MKOY Jloonenckas COILLL Ne 1 pa3paboTana B
COOTBETCTBHH C TPEOOBAHUSIMU:
denepanpHOro 3axkoHa oT 29.12.2012 Ne 273-D3 «O06 obpa3zoBanuu B Poccuiickoi
denepanumny;
npuka3za MunnpocenieHus ot 31.05.2021 No 287 «O0 yTBepxkaeHUU
dbenepaibHOro rocy1apCTBEHHOTO 00pa30BaTENBLHOIO CTaHAAPTa OCHOBHOTO
oO1ero o0OpazoBaHus»;
npuka3za MunnpocsenieHus ot 18.05.2023 No 370 «O0 yTBepxkaeHUU
benepanbHON 00pa3oBaTEILHON MTPOTPAMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUS»;
npuka3za MunnpocsernieHus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka
OpraHu3allvy U OCYIIECTBIECHUsI 00pa30BaTENbHOMN JACSITEIIbHOCTH IO OCHOBHBIM
o01reoOpa3zoBaTeIbHBIM IPOrpaMMaM — 00pa30BaTeNIbHBIM ITpOrpaMMam
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO U CPEAHETO OOIIET0 00pa30BaHUNY;
KOHIICTIIIUY TIPENoiaBaHus yueOHoro npeamera «Dusnkay;
KOMITJIEKCHBIM TIJIAHOM MEPOTIPHATHI 1O MOBBINICHUIO Ka4e€CTBA MAaTEMAaTUIECKOTO
U €CTECTBEHHO-HAYy4YHOro oOpazoBaHus Ha nepuo 10 2030 roxa;
CII 2.4.2.4283-26 «CaHnuTapHO-3IUAEMHUOJIOTHUECKHE TPEOOBAHUS K
OpraHu3alysIM BOCTIUTAHKS ¥ O0YUCHHUS, OT/IbIXAa U 03I0POBICHUS JETEH 1
MOJIOZICKHY, YTBEPKAECHHBIX ITOCTAHOBJICHHEM TJIaBHOTO CAHUTAPHOTO Bpaya OT
02.06.2026 Ne 19;
CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS K 00E€CTICUCHUIO
6e3omacHOCTU U (KMn) OE3BPETHOCTH JIJIsl YeJIOBEKa (PAaKTOPOB CPebl OOUTAHUS,
YTBEP>KJACHHBIX ITOCTAHOBJICHUEM TJIAaBHOTO CaHUTapHOTO Bpaya oT 28.01.2021 Ne

2.

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO 0OLIEro 00pa3oBaHMs COCTaBIICHA
Ha OCHOBE MOJIOKEHHUH U TpeOOBaHMI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM
YPOBHE OCHOBHOI 00pa3oBaTeIbHOM MporpamMmel, npeacTaBieHHbIx B GI'OC
000, a Takxe ¢ yu€toMm (enepanabHOil paboueld mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yue6Horo npenmera «Dusnkay.

[Iporpamma 10 (u3Mke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs

COCTaBJI€Ha HAa OCHOBE IOJOKEHUM U TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHON paboyeit mporpaMmMbl BOCIIUTAHUS U
KOHLEIMLNHU MTpenoiaBaHus yueoHoro npeamera «dusukay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTM OOYYAIOIIMXCS W OPraHU3alMI0 H3yYEHHS
¢u3MKN Ha NEATEeIbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmszanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 0Oy4YeHHUs], a TAKKe
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MEXKIIPEIMETHBIE CBS3U €CTECTBCHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMsI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeielieHue y4eOHOro MaTepuana
1o rojaMm oOydeHus (IO Kjaccam), mpejiaraeT IpUMEPHYIO TOCIe0BATEIbHOCTD
M3YUYCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJIEPXKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarONuXCsl.

[Iporpamma 1o ¢usuke paszpaboTaHa € IEJIbIO OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTEITIO B CO3/IaHNU paboveil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
NPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUHN, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomMuerd u GUUIECKOU
reorpadued, BHOCHUT BKJaJ B €CTECTBEHHOHAYYHYIO KApTUHY MHpA,
MPEeNOoCTaBIsieT HamOoJiee SCHble O00pa3lbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 raaBHBIX 3a7a4 (pU3UUEeCKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢Qu3ukun Ha 0a30BOM YypOBHE MPEIIOJiaracT OBJaJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSITDH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e HHTEPIPETHPOBATH JAHHBICE M HCIOIH30BAaTh HAyUYHBIE JIOKA3aTelIbCTBA

JUTS TIOJTyY€HUSI BBIBOJIOBY.

[enn wusyueHuss (U3UKK HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
OMpe/ieNiecHbl B KOHIEMIUM TMpenojaBaHusi ydyeOHoro mnpeamera «Duzuka» B
oOpa3oBareibHBIX oOpraHusanusx Poccuiickoir @Dexepanuu, pearTnu3yrOIIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE MPOTPAMMBI.

[enun uzydyenust pu3nKu:

e MpuUOOpPETEHHE HHTEpPEcCa W CTPEMJICHHS OOYy4YalolMXCs K HayYHOMY
U3YUYCHUIO TIPUPOJIBI, PAa3BUTHE WX HMHTCIICKTYATbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHKE
MCCJIeI0BATEIHLCKOrO OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

e (opMHUpPOBaHHME HAYYHOIO MHUPOBO33PEHMSI KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue npenacTaBiICHUN O POIU (UIMKU I PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynaymieit
poeCCHOHAIIBHON JIEITEIIBHOCTH, CBA3aHHON ¢ (DM3MKOM, MOJATOTOBKA K
JanbHeeMy 0Oy4eHHUIO B 9TOM HalIPABJICHHH.

JlocTrkeHHe 3TUX TeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONINX 3a/1ayu:

npuoOpeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCTIONTb30BaHUEM TIOJTYUSHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHINNX pacYeTHBIX 3amad ¢
WCIIOJIb30BAaHUEM bu3IIecKuX MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOIaTh MPUPOIAHBIC SBICHUS M BBITIOIHATH OTBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIE HCCIECIOBAHUS C
WCIOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(popMaIend (HU3NUIECKOTO COACPIKAHUSA,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OlICHUBaHUE WH(MOPMAITIH;

3HaKOMCTBO CO cepaMu MpodeccnoOHATLHOMN AeSITeTbHOCTH, CBI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JOCTIKEHUSIX (PU3UIECKON HAYKH.

OO611ee YKncIo YacoB, PEKOMEHOBAaHHBIX JIJISl U3yueHus GU3NKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Heenwo), B 8 kiiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kimacce — 102 wyaca (3 waca B HEHEI).

[Ipennaraemsiif B mporpaMmme no (Gu3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHJIaTeIbHBIM, YUUTEh JI€TAeT BHIOOp MpPU MPOBEACHHUU
Ja00paTOpPHBIX PabOT W OMBITOB C YYETOM HWHIAUBHUAYaJIbHBIX OCOOCHHOCTEH
0oOyyYarommxcsi, CIUCKa 3KCIEPUMEHTAIBHBIX 3aJlaHHi, MpeajlaraéMblX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 2K3aMeHa 1Mo (hu3uKe.

Jl5ia peanuzanuy mporpaMMBbl HCTIONB3YIOTCS YI€OHUKH, JOMYIIEHHBIE K
UCTIOJb30BAHUIO TIPH PeAIU3aIMA UMEIOIUX TOCYAAPCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeIbHBIX MPOrpaMM HAYaJIbHOT'O 00IEr0, OCHOBHOTO OOIIET0, CPETHETO
oOurero o0pa3oBaHus OPraHU3ALUSIMHU, OCYIIECTBISIOMUMHI 00pa30BaTEIbHYIO
NEeATENbHOCTD, MpUKa3oM Munmpocsemenus ot 22.06.2026 Ne 436:

dusuka: 7-i kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 3-€ U3aaHue, nepepaboranHoe/
[Teprimkun .M., BanoB A.U., AkninonepHoe o01iecTBo «M31aTeascTBo
"IIpocBerieHue" »;
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®dusuka: 8- kiacc: 6a30BbIN YpOBEHb: YUeOHUK; 3-€ u3/1anue, nepepadoTaHHOe/
[Mepsimkun M. M., UBanoB A. 1., AxunonepHoe o61mectBo «3maTenbcTBo
"I[IpocBemienue"»;

dusuka: 9-i kiacc: 6a30BbIN ypPOBEHB: YUCOHUK; 3-€ U3AaHue, nepepaboTanHoe/
[Teppiuknn M. M., I'ytauk E. M., BanoB A. 1. u apyrue, AKmoHepHOE
obmectBo «M3aatenscTBo "[IpocBenienue».

DneKTpOHHbIE 00pa30BaTeNIbHbIE PECYPCHI, JOMYIIEHHbIE K HCTIOJIb30BAHUIO TIPU
peanu3anyy UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX
IpOrpaMm HavyajibHOTO O0IIEro, OCHOBHOTO OOIIET0, CPEHEr0 00IIEro
oOpa3oBaHus npukazom Munnpocsemienus ot 23.07.2025 Ne 551:
DnexTpoHHBIA 00pazoBarenbHbIil pecypc. Guszuka 7 kiacc OO0 «9K3AMEH-
MEJINA»;

AZlanTHBHEI KoMmIuieke 1o gusuke 7 knacca 000 «AU-CMAPT»;

®wu3uka, 7 - 9 kimaccel TAOY BO MITTTY.


https://1zavuch.ru/group?groupId=136703758&locale=ru&date=2026-07-01&isStatic=false&pubAlias=zav.supervip

COAEPKXAHME OBYUYEHUSA

7 KIIACC
Pu3uka u e€ poJsib B IO3HAHUM OKPYIKAIOLIEro Mupa.

dusuka — Hayka O npupoze. SIBienus npuponsl. OuU3nUeCKUe SBICHUS:
MEXaHHYECKUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbL. M3MmepeHue Qusnueckux BenuyuH. DPuznyeckue
npudopsl. [lorpemHocTs u3mepeHnit MexxayHapoiHas cucTeMa euHulI.

Kak ¢wusuka u JApyrue ecTeCcTBEHHblE HAyKHW H3Y4dalOT MPHUPOAY.
EcTecTBEHHOHAy4YHbIII METOJl NO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabmogaeMoro aBieHus. Onucanne GU3NUECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIENIen

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®usnyeckue mpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
M (HPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue UEHbI I€IE€HUS IIKaJIbl U3MEPUTENIBHOTO PUOOpa.

2. HM3mepeHue pacCTOAHUM.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3mepenue Temieparypbl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYMKA TEMIIEPATYyPBHI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJible, 4eM OOJIbIIEe BhICOTA
mycCKa.

IlepBoHaya/bHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIBI, HMX pa3Mmepsl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenune wuactun BemecTtBa. CBs3b CKOPOCTH JIBH)KEHHMS YacTHLl C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO IBH>KEHHS.

2. Habmonenue nuddysum.



3. HaOmonenue ~ siBneHuid,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JuameTpa aroMa METOAOM DpsIoB  (C  MCIIOJIb30BAaHUEM

doTorpaduit).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOIO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSKEHUSI.

/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe nBUWKEHUE. PaBHOMEpPHOE U HEPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh NMPHU HEPAaBHOMEPHOM ABWMKEHHMH. Pacuer myTtu u
BPEMEHHU JIBUKEHUSI.
SIBnenue wuHepIuu. 3aKOH WHEpUMH. B3aumojaeicTBue Ten Kak NpUYMHA
W3MEHEHUsI CKOPOCTH JBWXKEHHMs Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
o0beMa BEeIECTBA.
Cuiia Kak XxapakTepucTuka B3aumojeicTBus Tei. Cuiia ynpyroctd M 3aKOH
['yka. 3Mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHHUS U CHIIA
TskecTH. CHila TSHKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelcTBytomas cuil. Cuia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHne B NpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmronenume MexaHUUYECKOrO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHepUUU.
4. HaOmroneHve n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TEII.
5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEll.
6. CnoxxeHue cuJjl, HalpaBJIEHHBIX 110 OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOMIISI M TaK Jajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTSKeHUs (Iedopmaiun)
MPY>KUHBI OT MPUIOKEHHOM CHUIIBI.

5. ONbITBIL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOLINXCS ITOBEPXHOCTEN.

JlaBJieHHE TBEPABIX TeJl, }KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHbLIEHUSI U YBEIUYEHUS JlaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0bema, TemrepaTyphl. [lepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJKOCTU OT TiyOouHbl. ['mapocraTuueckuit
napanokc. Coobaroniyecs cocyasl. ['uapaBnuyeckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3AylHON oOonouku 3emsu. OmnbiT Toppuuemnmu. M3mepenue atmocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC()EpPHOTO JaBIEHUSI OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHuss aTMOC(hHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUJIaBaHMs TeN: IUIaBaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOM B
KUIKOCTh YaCTH TeJa.

2. OnpeneneHre  BBITAJIKHUBAIOIIEH  CWibl, JEHUCTBYIONIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CUIIbI, AEHCTBYIONIEH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA NOTpyKEHHOW B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30noabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecust pblyara. [IpumMeHeHue mpaBuiia paBHOBECUs phluara K OJIOKY.
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«3osi0TOo€ TpaBUIO» MexaHukH. KoadpduumeHt mnosie3Horo AeicTBus (naiee —
KTIIJI) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHUJIa MEXAHUYECKOW SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HSHEPIUHU B MEXaHUKE.

Hemoncmpauyuu.

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenve pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

TemoBble siBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHs BHYTPEHHEW HHEPruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Buner TEIUIoNEepEeAaAYM:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruloBoro OanaHca. [lmaBinenue u
OTBEpJCBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TermoBbeix apurareneit KIIJ temmoBoro nBuratens.
TernoBble IBUTATENM U 3AIIUTA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmrogeHne OpOyHOBCKOIO IBHXKECHHUS.
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HaGmonenue nuddysuu.

HabOmroienre SBJIeHH CMauMBaHKS U KalMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Buae! Tennonepenayu.

OxuaxkIeHue IpU COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEpruud Tejla B pe3ysbTaTe
Terionepeaayr U paboThl BHELITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIMBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenue yaeapHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yAaenbHON TEIIOTHI IJIABJICHHUS JIbJA.

JJIeKTPpUYEeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsioB. Bzaumopeincraue
3apsoKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TET OT BEJIUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH aiiekTpudeckoro nosis. IIpuHnun
CYHEPHO3UILIUH IEKTPUUECKUX TOJICH (Ha KaueCTBEHHOM yPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsil.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUAKOCTSX U Ta3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIGKTpUYECKOro Toka. 3akoH JDxoymns—JIeHna.
DNeKTpUYECKUe TIENU U MOTPEOUTENH AIEKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnauTtHO€E nosie. MarHutHoe noJie 3eMJIM U €ro 3HAaY€HUE U1 AKU3HU HAa 3eMUI€.
OnbiT  Opcrega. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMCTBME MArHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaThiecKast HHAYKIHUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenrpoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TMOJIA.
HcTOYHHMKH TOCTOSIHHOTO TOKA.
JIeWCTBHS SNEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 37eKTpuIecKOoro HanpsKeHUs. BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUHN.
. B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJ0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apages.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL DJIEKTPUUYECKOTO IMOJSI HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 Pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, TUIOMIAJAH IONEPEUYHOTO
CEUCHHMs ¥ MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHS HAIPSHKEHUN TMpU TMOCIEA0BATEIIbHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIaMITOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJNISI TIOCTOSIHHBIX ~ MAarHWTOB TP HX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nedcTBUSI SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUSA
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue nelcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SBJIEHUSA JJIEKTPOMAarHUTHOM HHIYKLUU:
WCCIICJOBAHNE W3MEHECHHM 3HAYEHUS M HAIIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHHoe aBMkeHune. CBoOonHOe
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHUIMN CynepIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenue rutaHer Bokpyr ConHua. IlepBas xocMuueckass CKOpOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3MeneHne umiynbca. UMIyabe cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HabGmoneHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTENbHO Pa3HBIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanne Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MeXaHM4eCKUX SIBJICHU, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCHUTEIHHO KaOnuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOICCTBUM TEJL.

M3meHeHnue Beca Tesa pu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenmne peakTHBHOTO JBUKCHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPIUU MPHU JBH>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJBHEWUIIEro PaBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TEIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIJKCHUU 0€3 HauajbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH  CHJIBI TPEHMS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIPYrOCTH TIpU  TMOJABEME Tpy3a C
WCITI0JIb30BAHUEM HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTHH.
Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
SHEPrUU MPH KOJI€OATETBHOM JIBHXKEHHH.

3aryxaromue  koneOaHus.  BeIHyxaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanudyeckue BoJIHBI. (CBoilcTBa MeXaHWMYecKuX BoJH. IIpomonbHble W
onepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTs 3Byka u BbicoTa ToHA. OTpaxkeHue 3Byka. UH(Dpa3Byk u
yJIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuWii Ten IOJA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenune BRIHYKIEHHBIX KOJIeOaHU U pE30HAHCA.

PacnpoctpaneHre npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).

HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKUI PE30OHAHC.

Jlabopamopnwie pabomel u onvimol.

1. OmpeneneHue dYacTOThl W TEpHoja KoieOaHU MaTeMaTUYeCKOro
MasTHUKA.
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2. OmpeneneHuie 4acTOThI M EPUOJ1a KOJIEOAHHM MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJIeOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHU rpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.
6. ONbITBI, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  MEpPUOJA  KoJeOaHUii
IPYKUHHOTO MasATHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
JIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATrHUTHbIE BOJIHBI.
ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
JIEKTPOMAarHuTHeIX BOJH. lllkama 37eKTpoMarHUTHBIX BOJIH. Mcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DneKkTpoMarHuTHas npupoaa csera. CkopocTh cBeTta. BomHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.
CBeToOBbBIE SIBJICHMSI.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pacrpoctpanenue ceera. 3atmenust Connna u Jlynel. Otpaxenune ceera. Ilimockoe
3epKajno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYyTpeHHee
OTpakeHHe cBeTa. VIcnmonb30BaHME TMOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biIn3opyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparoliei JIMH3e.

XoJ Jiydel B paCCEeUBAIOIIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHuun aeiictBus ¢oToamnmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [lonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaKEHHUS CBETOBOIO Jiydya OT yrjia
naJICHuUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlonmydeHue n300pakeHHI C MOMOILBbIO COOUPAIOLEH JIHH3BI.
Omnpenenenne (HOKyCHOTO PACCTOSIHHSI I ONITUYECKON CHIIBI cOOMparomen
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OOBITBI IO BOCHPUSTHIO I[BETA MPEAMETOB MPHU WX HAOIIOJACHUU uepes
I[BETOBBIC (PUIIBTPHI.

KBaunTtoBbIe siBJICHMS.

Omnwitel Pe3epdopna u mimanerapHas moaenb atoma. Mogmens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxens aroMmHoro sapa. Msorombsl. PaamoakTuBHbIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHs 3apsS0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua u 3BE3 .

Snepnas sHeprernka. J[eMCTBHsS paauOaKTUBHBIX H3JIYyYCHHM HA IKUBbBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoaa.

4. HabGnroneHnue TpekoB B kKamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnronenue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccrnenoBanne TPEKOB: U3MEPEHHUE SHEPIrUM YaCTHULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIIMKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHUs  MPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs OATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMeT.

[Ipu U3ydYeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBSACHITH (PU3UUYECKUE
ABJICHUSI, NPUMEHSSl T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM UHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIIMTIHATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasjiesia peaanu3yeTcs
32 Cu€T TOro, 4YTO OOYy4YarolIuMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

MCIOJIb30BATh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3HMUECKUX SIBICHUH, B TOM
quclie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEeHUSI TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HauOOJ€e BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEDP, MTPAKTUUYECKOTO HCIOIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPIHM HAa OCHOBE 3aKOHA IMPEBPAILCHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUH.

Kaxmas w3 TeM [OaHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
UCcieoBaHne 0000MIaroIero xapakrepa. Moayib 3aBepIiiacTcs MPOBEICHUEM
JMArHOCTUYECKON U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHMsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus QU3MKU HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3UYeCKO HAYKH;

- [ICHHOCTHOE OTHOIIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX/ICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

- BOCTIPUATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HAaHHME IIEHHOCTH (HU3UYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOW JF0OO03HATETBLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIBbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TMOBEACHHS Ha
TPaHCIOPTE, HAa Joporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduiekcuM, MPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B pPEIICHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOW W



COIIMAJILHOM HaIMpaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PU3MUECKUX
3HAHUU;

e - MHTEPEC K MPAKTUYECKOMY M3YUEHHUIO MPOohecCuid, CBI3aHHBIX ¢ (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHUE (U3NYECKUX 3HAHUM IS pelIeHUs] 3a]ad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, IUIAHUPOBAHMSI TOCTYNKOB W OIEHKH WX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIECH CPEJIbI;

e - OCO3HaHME TJI00ATBHOrO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTell HX

pEIICHUS;

e 8) aganTanuum K U3MEHSIOUIUMCH YCJOBHUSAM COLUMAJIBLHOM U NPHPOIHOU
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHSHUH HWCCICIOBAHUN H
MIPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEATEIbHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIE€ (OPMYITHPOBATH
UJIeH, MOHSATHUS, TUMIOTE3bl O PU3MUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TMPUOOPETCHWH HOBBIX (PU3UUYECKHUX
3HAHUU;

e - CTpEMJICHHE aHATM3UPOBATH U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHMS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTte OcCBOCHHsS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopazoBanus y o0yyvaromnierocsi Oyayt chopMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC JICHCTBHUS,  PETYJISTUBHBIC
yHUBEpCAIbHBIC yUeOHBIC TCUCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble JjornuecKkue 1eMCTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



YCTaHABIIMBATh CYIICCTBECHHBIN MPU3HAK KJIACCU(DUKALINYA, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHHSI,;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B paCCMaTPUBACMBIX (PaKTax,
JTAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHYUHHO-CJICICTBEHHBIC CBSA3M NPHU HM3YyYCHUU (PU3NICCKUX
SIBICHUH ¥ MPOIIECCOB, JICIAaTh BBIBOJBI C HCIIOJIb30BAHHEM JIETYKTUBHBIX
Y WHIYKTHUBHBIX YMO3aKJIFOUCHUH, BBIIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

CaMOCTOATENILHO BBIOMPATh CMOCOO pelieHuss Y4yeOHOUW (U3HYEeCKOM
3amaun (CpaBHEHUE HECKOJBKUX BapHaHTOB pEIEHUs, BHIOOP Hamboiee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbcKe AeCTBHUA.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TNPHUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHUS U BBIBOBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWIIee pa3BUTHE  (PUBNIECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

MIPUMEHSThH Pa3JIMUHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orObope HHpOpMAIMU WIH AAHHBIX C Y4ETOM MPEAJIOKEHHOW YyuyeOHOM
(hu3nYeCKOM 3a1a9H;

aHaJU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH MHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIPEACTABICHHUS
uHpopMalMu M WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECJIOXKHBIMU
CXeMaMH, harpaMMaMu, HHOH rpadukoil 1 X KOMOMHAITUSIMH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE IelCTBHSA:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalsia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJaud W TOAJCpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXIACHUAMH JPYTUX YYaCTHUKOB
auanora, OOHapy»XUBATh Pa3IUYKe M CXOJACTBO MTO3UIIHH;



BBIP@XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
myOJIMYHO MPECTABIATh PE3yIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OIBITA
(aKCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

NOHMMaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW palbOThl MNpU PELICHUH KOHKPETHOH (umyeckon
poOJIeMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiTh poiH, OOCYXIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HANpaBICHUIO W KOOPJAUHHUPYS CBOU JACUCTBUS C JAPYTUMHU
YJICHAMHA KOMAaH]IbI;

OLIEHHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA

CaMoopraanaunﬂ:

BBISIBIISATh NIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOIUX
11 perieHust GU3NYECKuX 3HaAHUM;

OPUEHTHPOBATbCS B  PA3NMUYHBIX MOAXOAAX MPUHATUS  pEIICHUN
(MHAMBUAYaTbHOE, MPUHATUE PEUICHUs B TpYIIe, NPUHSATHE pEelIeHUN
rpynmoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus: (pU3nueckoi 3a1auu win
IUITaHa MCCIEAOBaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh MIpe/ijiaraeMble BAPUAHTHI PEILICHU;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, 3M0Hl/IOHaJIbHLII7[ HHTCIJICKT.

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHKEHUS) PE3yJIbTaTOB
JESTENBHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBHI B JICSITEIHHOCTh (B TOM YHWCJIE B XOJ BBIOJHEHUS
(bU3UYECKOT0  HCCIIEIOBAaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIMX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA 1IEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCHH
Ha HAYYHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIrOro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHUH GU3NIECKUX 3a7a4 WIH
B YTBEPKIACHHIX HA HAYYHBIC TEMbI M TAKOE 7K€ MTPABO JIPYTOro.



ITPEAMETHBIE PE3YJIBTATDBI

K xoH1y 00yuenust B 7 KJiacce nmpeMETHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKUE  SIBJICHHUS,
HaOJIIOICHHE, DKCIIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUsS, PaBHOJEHCTBYIOIIAS
cwia,  gedopmanus  (ympyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEmIoBOEe JABUXKEHUE YaCTHI] BELIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpaleHus, Tepenada AaBiICHUS TBEPABIMU TeEJIaMHU, XHUAKOCTIMU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [peBpalieHus
MEXaHUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpY>KalollleM MHpe, B TOM uHcle (U3UYECKUEe SBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUSI ¢ Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOU
NpUpojie, ACUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EPHOTO aBJICHUS HA >KMBOW OpraHU3M, IJIABaHHUE PhIO, phIUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHU;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Te U (U3UYECKUE SIBJICHUSI, UCIOJIb3YS
¢uznyeckre BEIMYMHBI (Macca, O0BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTU, CHJIa TSKECTH, BEC
Tella, Cuja TPEHHUs, JAaBlieHHWE (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(PQUIIMEHT TOJE3HOr0 JICHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TMOTCHIMalIbHAs DHEPrusi), MPU OMUCAHUMU MPABUIHHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaueHUsT W €IUHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTHUMH BEJIUYMHAMH,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (DU3UYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIb3YsI TIpaBUjia CJIOXKEHUs CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0oka),



«30JI0TO€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUs MEXaHUYECKOM
DHEPTrUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3alMChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEeHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpOoi Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBl H
dbopmynbl, CBsA3BIBatOUIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBHS 33/1a4d 3alHChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BENTMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOJWTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE NJIsl PEIICHUS 3aJ]a4, OLIEHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOI BEIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh HOpPH MOMOLIU
(bu3NYECKUX METOAOB, B OMMMCAHUH MCCIIEOBAHNUS BBIACIATH IPOBEPSIEMOE
MpEANoyioXKeHne  (TUIOTe3y),  pa3inyartb W UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HaXOJUTh OIIMOKU B XOJI€ OIbITa, JENaTh
BBIBO/IBI 10 €0 PE3yIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(buznyecKux CBOICTB Tel: dbopmMyIHpoBaThH MIPOBEPSIEMBIEC
MIPEANOIO0KEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MacChbl Tena,
o0béMa, CHUJBl M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
M(POBBIX MPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMUYUHBI OT
JIpYrol € HCHONb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JBWXKYILIEroCs Tela OT BPEMEHU [IBHJKEHHS Teia, CHUJIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIAIU CONPHUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YUTMHEHHS TPYXUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YacCTH Tela U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUs TEJl, YCIOBUW pPAaBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4e€OHOTO UCCIEeNIOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs], Clenys NpPeIoKeHHOMY IUIaHy, (pUKCUpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKHUX BEIMYMH B BUJE



MPEVIOKCHHBIX TAOMUIl U TPAPUKOB, JENaTh BBIBOJBI 10 pe3yjbTaTam
WCCJICIOBAHNS,

NPOBOJIUTh KOCBEHHBIC H3MEpPCHHS (U3MUECKHX BEJIMYUH (TJIOTHOCTH
BEIIECTBA KHUJKOCTH MW TBEPJOTO Tela, CWIA TPEHHUS CKOJIBKCHHS,
JaBJICHWE  BO3MyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas  Ha
MOTPY’KEHHOE B JKUIKOCTH TENO, KOA(DPHUIMEHT TIOJIE3HOTO EHCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJIHCHUH W3MEPEHHU COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

COOJTFOIAaTh MpaBUiIa TEXHUKU O€30TMaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIIMIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJABM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepHU30BaTh NPHUHIMIBLI  JIEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OMUCaHus (B TOM 4YHUCIE:
MOJIINITHUKK, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAuMble (PU3NYECKHEe 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOANTh  MPUMEpPhl  (HAXOAWTh  HWH(OpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MU oOpalieHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY KAIOIIEH Cpeie;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUA ® TYTEM CpPaBHEHUS pA3WYHBIX HCTOYHUKOB BBIJICISATH
uH(DOpMAITUIO, KOTOpas SIBISICTCS IMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh MPHU BBITTOJTHCHUHM yUE€OHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
auTeEpaTypy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu HTEpHET, BliaieTh NpUéMaMHi KOHCTIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIC COOOICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie MyOJUYHO JIeNaTh KpaTKue COOOIEHUs O pe3yJibTaTax MPOEKTOB
WA Y4eOHBIX HCCIEIOBAaHUN, TIPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBIM TMOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALIAEH;

OpU BBINOJHEHUM Y4E€OHBIX MPOEKTOB W HCCIECJOBAHMH paclpeaessiTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHM 33Ja4aMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JEUCTBHUM, aJcKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMNbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoH1y 00yueHust B 8 ki1acce nmpeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMopdHBIE Tela, HACHIIICHHBIH W HCEHACHIIICHHBIA I1ap, BIAXXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSAS DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJEKTPUUECKOE T0JI€, TPOBOJHUKHU
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pasziuyath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIvionepeaaya,
TEIUIOBOE PaBHOBECHUE, CMAayMBaHWE, KalWJUISPHBIC SIBJICHUS, MCIapeHUeE,
KOHJICHCAIMS, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEnI0nmpOBOHOCTb, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTPU3aIMA TeJ, B3aUMOJICHCTBUE 3apsIAOB, NCHUCTBUA AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO TMOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHAYKIIHS)
10 ONHUCAHMI0O HX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MUECKUX  SIBICHUM B
OKpY’KaloleM MHpEe, B TOM 4HCIe (U3NYECKHE SBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATXKCHUE U KaNWUISIpHbIE SBJICHUS B IPUPOJIE,
KpUCTaUIbl B mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, MHEsI, CHETa, AEKTPUUECKUE
SBJICHUSI B atMocdepe, dIEKTPUISCTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emuH, Jpedd MoIOCOB, pOJb MArHUTHOTO TOJISL JJis JKU3HU Ha
3emJie, MOJISIPHOE CHUSTHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIISCTBEHHBIC CBOMCTBA (MpHU3HAKH) (U3UUICCKHUX
SIBJICHUU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Te M (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
bu3nYecKue BETUYHHBI (TEMIIepaTypa, BHYTPEHHS YHEPTHUs, KOJTUIECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TeEIIOTa
IJIaBJICHUS, YJeJbHAas TeIioTa IMapooOpa3oBaHus, YJAEJIbHas TeIioTa
CropaHusi TOIUIMBA, KOA(PPUUIMEHT TOJIE3HOTO [JEWUCTBUS TEIJIOBOM



MAalllMHbI, OTHOCUTEJBHASl BIAXHOCTH BO31yXa, JJIEKTPUUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBIICHWE IPOBOJHMKA,
yACIbHOE  CONPOTHBIEHHWE  BelIecTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  OMNHCAHUU MPaBUIBHO  TPAKTOBATh
(U3MYECKUI CMBICH UCHOJIb3yeMbIX BEJIWYMH, 0003HAUYEHUS M €OUHULIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3UYECKUE SIBJICHUS M IPOIECCHI,
UCIIOJNIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU
CTPOEHHUs BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1eNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMsI DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalMid NPAKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBISABIISTH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYeCKUx
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBHUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIbl, CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlW3a
YCIIOBUS 3a/1a4M 3aIlUCBhIBATh KPATKOE YCIIOBUE, BBIABILITH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7add, BbIOMpaTh 3aKOHBI U  (QPOPMYIIBI,
HEoOXoAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HAUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOIIU
(GU3HYECKUX METOJOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0OBAHUSA, A€aTh BBIBOJIBI;

MPOBOJUTh OMBITHI 1O HAOMIOACHHIO (U3HYECKUX SIBICHUA WU
(U3UYEeCKUX CBOMCTB TeJ (KaMMIISPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TpPH MU3IYYEHUH OT LBETa M3JIydaromen (MOrJIonaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPbl KUIAKOCTH U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHUCTBUE
AJIEKTPUYECKUX 3aps0B, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJlM3allisl MAarHUTHBIX II0JIEM ITOCTOSHHBIX MArHUTOB, JEUCTBUSA
MAarHATHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa 3JIEKTPOJABHUIATENSl IMOCTOSHHOTO TOKa): (OpPMYJIMpPOBATH
MpOBepsiEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py/10BaHus, OMUCHIBATh XOJ1 ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBITIOJIHATG ~ MPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpSOHKEHUS C MCIHOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DPU3MUECKHX BEIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
APyrol C  HCHOJNb30BAaHUEM MPSAMBIX H3MEpeHUuil  (3aBUCHUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEYHOTO
CEYEHMSI U YACIBHOIO COIMPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJIHHUKE,
HCCJIEOBAHUE IOCJIEAOBATENBHOIO M IMApPAJUIEIBHOTO  COCAVMHEHUN
IPOBOJHUKOB): IUUIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMIl W TpadHKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIEAOBAHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeTUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEII0KEHHON WHCTPYKLHMH, U
BBIYKCIIATHh 3HAUEHUE BEJIMYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepHu30BaTh MNPHUHIMUIBI  JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOuHa, amMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOJIMMBIE
buznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA W H3MEPUTEIIbHbBIE
npuOoOpsl MO CXeMaM M CXEeMaTUYHBIM PHUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lelel ¢ MOoCIeA0BaTEeIbHBIM U MAapauIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHHS 3JIEMEHTOB 3JIEKTPUUECKUX LIEeTIeH;



NPUBOANTh  MpPUMEpPhl  (HaXoaWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (DU3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU MPpU OOpaleHuu ¢ mpudopamu u
TEXHHYECKUMHU YyCTPOWCTBAMH, COXPAHCHHUS 3JI0POBbS W COOIIOJACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (U3HUECKOTO COJEpKAHUS B
NHTepHeTe, Ha OCHOBE HWMCIOMIMXCS 3HAHWUH H TyTEM CpPaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHEHUN YYEOHBIX 33aJlaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (U3MUYECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn HTEpHET, BiIaieTh MpuéMaMHu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
comepKaHWsi, B TOM 4YHCIE TyOIWYHO TPEACTABIATh PE3yJIbTAThI
MPOCKTHOM WJIM HCCIICIOBATEIHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W WCCIEIOBAHHWHA (PHU3UIECKIX
MPOIECCOB paclpeeNiaTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/[a4aMHt, CJICANTH 32 BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITENLHOCTD TPYIIIBI, BEICTPAUBATH KOMMYHHKATHBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoH1y 00yueHust B 9 kij1acce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIKEHUs, AehopMarius
(ynpyrasi, mjiactuuyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHE KOJIeOaHusl U
BOJHBI, 3BYK, HHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JIalbHO30PKOCTbD,
CHEKTPbl UCITYCKAHUS U TOTJIOIIEHH S, anb(da, OeTa- U raMma-u3IydeHus,
M30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath sBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIIbHOE NBIKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEHMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHHE OEJIOTo CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHS) TIO OMMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBICHUC;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNU B
OKpyXaroleM Mupe (B TOM uwncie (QU3UYECKHe SBICHUS B TPUPO/IE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHUE BUIMMOTO,
yabTpaUOJIETOBOITO W PEHTTC€HOBCKOTO M3JIyYEeHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE JyYd, PAJAUOAKTHBHOE H3ITYyUCHUE
NPUPOJHBIX MHHEPAJIOB, JEHCTBHE PAJIUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UUECKUX
SIBJICHUU;

OMKCHIBATh M3yYCHHBIC CBOMCTBA Te M (M3UYECKHUE SBIICHUS, UCIIOIB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tela, HUMITYyJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTUs TeJa,
MOJHITOTO HaJl MOBEPXHOCTHIO 3€MIIU, MOTEHIMATIbHAS HYHEPTUs CXKATON
NPy XUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHW4YeCKas OSHEpTHs,
MIEPHOJT U YacTOTa KOJICOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMJICHHS CPE/Ibl), IPU OMHCAHUN
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaueHUs W EIUHUIBI (U3MUYECKUX BEITWYNH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKUE SBJICHUS W IIPOIECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHUs DHEPTHU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHSI MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MAaCCOBOTO YHCET



OpHU SACPHBIX PEAKIHSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

OOBSCHATh (PU3MUYECKHE MPOIECChl M CBONCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbe 3a4ayd  (OMHUparolIuMecs Ha cuctemMy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONIUE (HHU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alKChIBaTh KpPaTKOE
yCIIOBHE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOUTH PACUYETHI U
OLICHHWBATh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUd (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TP MOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBIACIATH
IPOBEPSIEMOE  MPEIINOJOKEHNE, OICHUBATh MPaBWIBHOCTh IOPSJIKA
NPOBEJICHUS  MCCIEIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OTIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(¢u3nUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPaHEHHUsl HHEPruM, 3aBUCHUMOCTh MNEpHOAa KOJEOAHUU MPYKUHHOTO
MasTHHUKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHh OT
aMIUTUTY]Ibl MaJIbIX KoJIeOaHUH, MPSIMOJIIMHEMHOE paclpoCTpaHEHUE CBETA,
pa3ioxeHne Oenoro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHs B
IJIOCKOM 3€pKajie M CBOMCTB HM300pak€HHs IpeaMeTa B coOuparoliei
JUH3e, HAOIO/IEHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB H3IIyUYEHUSs):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOTO Habopa
o0Opy/MOBaHUs, ONUCHIBATH XOJ OMbITA W  €ro  Pe3yJbTaThl,
(GhopMyITUPOBATh BHIBOIBI;

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cpeqHee 3HAUYCHHE W3MEpPSIeMON BeIMYuHbl ((POKyCHOE paccTOsHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a HU3MEpPEHHUS
(M3MepUTeNHbHOTO TPHOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BETUYUH C
UCIIOJIb30BaHUEM NPSAMBIX H3MEPEHUH (3aBUCUMOCTb IMyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJbHOM CKOPOCTH, IEpUOAa
KoJie0aHWl MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HHUs CBETa OT yrja MaJeHWs W yria MPEeJOMJICHHS OT yriia



NaJieHnus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENBHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(bU3MYECKUX BEIWMYMH B BHUJE TAOIWIl U rpadUKOB, JEJIaTh BBIBOJBI I10
pe3yJibTaTaM HCCIICOBAHNUS;

NPOBOANTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella NpPH PAaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUUIUEHT
TPEHHsI CKOJBXKEHHs, MeXaHHM4ecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWN MaTeMaTHUYecKOro U MPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass CHJa COOMpAamIeld JIMH3BI, PaJUOaKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPCHHUS, CIEMYs MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paTOpHbIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKK M3YUYEHHBIX (QHU3NYECKUX MOJIENIeH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHUCIE:
CHHUIOMETP, NATUUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pAaKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3yS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHHM U HEoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI M CXEMATHUHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKUX TPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3aJad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PaKEHHI B INIOCKOM 3€pKaJie U cOOMparolel TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [PUMEPaX)
MPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
XKU3HU U1l obecriedeHus: 0€30MacHOCTH MpU O0palieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYSI TOMCKOBBIN 3allpoc, HAXOAHUTh



IyTH OINpPEAEIICHHs] IOCTOBEPHOCTU MOJIYYEHHON MH(POpPMALIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JONIOJIHUTENbHBIX HCTOYHUKOB;

UCIOJIb30BaTh IPU BBINOJIHEHUN Y4E€OHBIX 33JIaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXNaHHs, CIPABOUYHbIE MaTepHUalbl,
pecypcesl cet MIHTEepHET, BlIafeTh NTpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(GOpMALlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO NPECTABISATh Pe3yIbTaThl MIPOEKTHOM WIIM MCCIIEI0BaTENbCKON
NEATENBHOCTH, IIPU OTOM TI'PAMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
MOHATUUHBIN anmapar Hu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0coOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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2.1 fIeKTprHecKHe 3apsfm,1 APAACHHBIC 7 1 https://m.edsoo.ru/R4QORCTQ4
TeNa U UX B3aUMOIEHCTBHE
2.2 ITocTOSTHHBIN TEKTPUUCCKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarguTHbIE SIBIEHUS 15 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHIYKIIUS https://m.edsoo.ru/7QOD8EL15
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

ITPOITPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaudecTBO 4acoB

duaekTpoHHbIe (LM pPoBbLIE)

Ne n/mn Kontpoabnbsie  IlpakTnyeckune
NpOrpamMmblI Bcero o0pa3oBaTejibHbIe pecypchl
padoThI padoTsbI
Pa3zpnen 1. Mexanuveckue siBJIeHUSA
M 0
11 CXAHMHACCROC ABHACHIC H CHOCODBE €10 10 1 https://m.edso0.ru/CEOGHRGTL
OTIFICAHUS
1.2 BzaumopeiicTtBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Utoro no pazneny 40
Pasnen 2. Mexanuveckue KoJie0aHUs U BOJHBI
2.1 MexaHu4eckue KojaeOaHus 7 3 https://m.eds00.ru/S5VIGSAI3
2.2 MexaHu4eckre BOHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
C)
3.1 HICKTPOMATHITTHOE HOIE 1 6 2 https://m.edsoo.ru/DT98BSEY0
AIEKTPOMArHUTHBIEC BOJIHBI
Hroro o pasneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHUSA
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHE PUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 https://m.eds00.ru/2Z5AH0DTO
Wroro no pasneny 15


https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u MorjionieHue cBeTa

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrpoeHue aToOMHOrO szipa https://m.edsoo.ru/U3WX2R61B
5.3 SAnepHble peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro no paszneny 17
Pa3nea 6. [ToBTopuTe1bH0-00001a10 1M MOAYJIb
IT 600
6.1 OBTOPEHIE I ODODIICHIE COACPAAI 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca Qpu3mku 3a 7-9 xnacc
Wroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 27

I[TPOT'PAMME


https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHHOYPOYHOE INTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJibubie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

eKTpOHHBbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

®du3uka — HayKa 0 IpUpo/Ie.
SBnenus npupobl. Pu3ndecKre
SIBJICHUS

https://m.edsoo.ru/35YPBIW5K

MexaHudeckue, TCIUIOBEIC,
AJICKTPUYECCKUE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznyuecKkre BEIMUYUHBI U UX
U3MepeHue

Ypoxk-uccienopanue
"N3mepenue TemnepaTypsl Ipu
MTOMOLIH KUJKOCTHOTO
TEPMOMETpPA U AaTYUKA
TeMmeparypbl"”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3YYalOT
npupoy. EcrecTBeHHOHAay4YHBIN
MeToJ no3Hanusg. Onucanue
(bu3NYECKUX SBJICHUH C
HOMOIILIO MOJIEIEN
VYpok-uccinenosanue "[Ipoepka
TUIIOTE3BL: TAIBHOCTH MOJIETA
IapyKa, MymeHHOTo

https://m.edsoo.ru/I16U53L6H

https://m.edso0.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCN8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPHU30HTAIILHO, TEM OOJIBIIIE,
4geM OoJIbIIie BBICOTA IMycKa'
Crtpoenue BerecTBa. OMBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIECTBA

JIBM>KeHUE 4acTHUIl BELIECTBA

https://m.edsoo.ru/F5PU40LYR

https://m.edso0.ru/HQ31SN1F3

Ypok-uccinenoBanue «OIbITHI
10 HAOJIOIECHUIO TEILIOBOTO
pacCIIUPECHHSI Ta30BY

https://m.edsoo.ru/FT87UNTLS

10

11

12

13

14

ArperaTHbl€ COCTOSTHUS
BeIECTBA

B3anMocBss3p Mexny
CBOMCTBaMHU BEIIECTB B pa3HbIX
arperaTHbIX COCTOSHUSIX U UX
aTOMHOMOJIEKYJIIPHBIM
crpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI

MexaHudueckoe IBUKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIDKCHHE

Cxopoctb. EnuHuIBI CKOpOCTH
Pacuet nytu u BpeMeHn
JBHKCHUS

https://m.edso0.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

16

WNuepiusi. 3akoH UHEPIUU.
BzaumogeiicTBre Tl Kak
MPUYMHA U3MEHEHHUS CKOPOCTH
JBHIKCHUS TEII

IImotHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/KX5510I1BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

17

18

Macchl 1 00beMa Tella o €ro

MJIOTHOCTHU
Jlabopartopnast pabota
«OrnpeneneHue MIOTHOCTH
TBEPIOTO TEJIA»

Pemenue 3amau nmo reme
"[lmoTHOCTH BemecTBa"

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

19

Cuia Kak XxapakTepUCTHKa
B3aumozaencTaus Ten. Cuna
ynpyroctH. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

21

22

23

24
25

26

JlaGopartopnas pabota
«M3ydenue 3aBUCUMOCTH
pactspkenus (nedopmarmn)
IIPY’KUHBI OT NIPUJIOKEHHON
CHUTBD»

SIBnenune tarorenus. Cuna
TAKECTHU

CBs3b MEXKY CUJION TSKECTH U

Maccol Tena. Bec tena.

Pemrenue 3amad mo teme "Cuia

TSDKECTH"

Cuna TsKecTH Ha JPyTrux
mranetax. Ouzndeckue
XapaKTePUCTUKH TJIAaHET

N3mepenne cuit. JluHamomeTp

Bec tena. HeBecomocTh

CnosxeHue 1ByX cui,
HaIMpaBJICHHBIX MO OJTHOM

https://m.edso0.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1IZGKCKH

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

27

28

npsiMoil. PaBHoaeicTByomas
CHII

Pemrenue 3amad mo reMe
"PaBHonelicTBYIOIIAs CHIT"
Tpenue CKoJIb)KEHUS U TPEHUE
nokos. Tpenue B ipupozae u
TEXHHUKE

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

30

31

32

JlaGopatopHas pabota
«M3ydenue 3aBUICUMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT CHIIBI
TaBIICHUS U XapaKTepa
CONPHUKACAIOIINXCS
MMOBEPXHOCTEI»

Pemenue 3anayd Ha onpeneneHue
PaBHOJACHCTBYIONIEH CHJITBI

Pemenne 3amad mo temam: «Bec
tenay, «['paduyeckoe
n3o0paxeHue cuimy, «CUIb,
«PaBHOAEUCTBYIOIIAS CHAIDY

KoHTponbHas paboTa 1mo Temam:
«MexaHn4uecKoe JIBUKCHHEY,
«Macca, IIIOTHOCTBY, «Bec
Tenay, «I'papudeckoe
n300pakeHue cuny, «CUIbD»

https://m.edsoo.ru/TAQP4B30A

https://m.edso00.ru/5YY23XXSD

https://m.eds00.ru/T9V639RZF

https://m.edsoo.ru/P4RO8WE4D

33

JaBnerune. CiocoObI
YMEHBILICHUS ¥ YBEITUUCHUS
JaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

HaBJ’IeHI/Ie rasa. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

35

36

37

JIaBJIEHHS Ta3a oT 00bEMa,
TEeMIIepaTypbl

Ilepenava naBneHus TBEPABIMU
TeJIaMU, XKUIKOCTSIMU U ra3aMH.
3akoH [lackans

JlaBiieHUE B KUJIKOCTH U Ta3e,
BBI3BAHHOE JIEVICTBUEM CHUJIBI
TSIKECTH

Pemrenue 3amad mo reMe
«JlaBneHue B )KUIAKOCTHU U rase.
3axon ITackamsay

https://m.edsoo.ru/CG5P08NWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coobmaromuecs: cocyzsl

I'mnpasnnueckuii npece

https://m.edsoo.ru/7THDBMDHR?2

https://m.edsoo.ru/67X2LF396

40

Manomerpsl. IlopuiaeBon
JKMIKOCTHBIN HACOC

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emun. [Ipuannb
CYIIECTBOBAHHUS BO3AYIIIHOM
000510ukH 3eMiid. 3aBUCHMOCTh
aTMOC(EPHOTO JIaBICHHS OT
BBICOTHI HaJl YPOBHEM MOpA

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

Bec Boznyxa. AtmocepHoe
JlaBJICHUE

N3mepenune armocdepHoro
napienus. OnsIT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIFWMZ1J

45

bapomerp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

46

47

ATMoOcdepHOe aBiIeHIEe Ha
PAa3JIMYHBIX BBICOTAX

Pemrenue 3amad mo reMe
"AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumMenoBa cuia

https://m.edsoo.ru/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

48

JlaGopatopHas pabota
«OrmpenenieHne BHITATKUBAIOIICH
CHUJIBI, ICVCTBYIOILIEH HA TENO,
MOTPY>KEHHOE B JKUIAKOCTH

https://m.edsoo.ru/7U401DLK2

49

50

51

52

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJIe OT 00bEMa
MOTPYKEHHOM B KHIKOCTh YaCTH
Tea

IInaBanue Texn

Jlabopartopnast pabota
"KoncTpyupoBanue apeomerpa
WM KOHCTPYUPOBAHUE JOJKU U
OIpE/CIICHUE €€
rpy3onoabEMHOCTH"

Pemrenue 3amad mo reMam:
«IInaBanue cynoB.
BosznyxomnaBanuey, «JlaBienue
TBEPJbIX TEJN, )KUJIKOCTEN U
ra3oB»

https://m.edsoo.ru/QUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edso0.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanuyeckasi pabota

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

55

56

MoutHocts. EqrHune!
MOIIIHOCTH
VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MoABEME 110 JIECTHUIIE"
IIpocTsie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiyare

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

S7

58

59

Konrponsnas padora no teme
«JlaBneHue TBEpABIX TET,
KHUJIKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
pabora

PezepsHblii ypok. Pabora ¢
TEKCTaMH 1o Teme «JlaBieHune
TBEPIIBIX TEJ, KUIKOCTEH H
ra3oB» / Beepoccutickas
poBepoyHas padbora

Poruaru B TexHuKe, OBITY U
npupoze. Jlaboparopnas pabora
«HccnenoBanue ycioBHil
PaBHOBECHS pbIYara

0.5

https://m.edso0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

60

61

Pemienue 3aau o teme
«YcoBYsI paBHOBECHS pblUara

Kosddunment nonesnoro
JEeUCTBUS MEXaHU3MA.
JlaGoparopHas pabota
«M3mepenue KIIJI HakIOHHON
IUTOCKOCTI

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

P
62 " SHCTITE A TIO Teme " 1 https://m.edsoo.ru/VE5XBQLVS
Pa6ora, mourHOCTH, KI1/]

Mexanndeckas dHEprusl.
63 Kunetnyeckas 1 noTeHIIaIbHASA 1 https://m.edsoo0.ru/3HQE7HOYK
SHEPTHUs

3aKOH COXpaHEHMUsI

64 1 https://m.edsoo.ru/46Y22ZPME

MEXaHUYECKON YJHEPTUU

YPOK-3KCIIEPUMEHT IO TEME
"DKcnepuMeHTaNbHOe
oTpeieTieHNe H3MEHECHHSI
65 KHHETUICCKOU 1 1 1 https://m.edso0.ru/SM7E7YTZC

MOTEHLHUATBHON SHEPTUH NPU

CKaTBIBAHUH TEJIA 10 HAKJIIOHHOM
mwiockocty"

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTH. DHEPTHUSDY

66 1 1 https://m.edsoo.ru/AECZ9T7EC

PezepsHblii ypok. Pabora ¢
67 TEKCTaMHU 0 TEME 1 https://m.edsoo.ru/MJIPGGSA3

"MexaHu4yeckoe IBIKeHue"

PesepBHbIit ypok. Pabora ¢
68 TekcTaMu 110 TeMe "Pabora. 1 https://m.edso00.ru/XT2SMNZYM

MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Tema ypoka

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPHUU U UX OIBITHBIE
MOATBEPKICHUS

Macca u pa3mep aTOMOB U
MOJIEKYJTT

Mopaenu TBEpIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSHUMN
BElIECTBa

KoaudecTBO 4acoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHE CBOUCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro
COCTOSIHUH BEIIECTBAa HA OCHOBE
TOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOpUH

Kpucrannuueckue u amopHbie
Tena

https://m.edsoo.ru/DJYTZQHS83

https://m.edso00.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOG HaTAXKCHHUC

TemnoBoe pacmmpenue n
coKaTue

https://m.eds00.ru/7XZHOXTSK

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TETTOBOTO JIBIYKCHHS YaCTHI]

https://m.edsoo0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

10

Buytpennss sueprusi. CriocoObt
W3MEHEHUSI BHYTPEHHEN SHEPruun

Bunae! Teruionepenaun

https://m.edsoo.ru/BBVCIOMH6

https://m.edsoo.ru/WF4J3070P

11

12

VYpoxk-koHpepeHuus
"IIpakTHUeCcKOEe UCTIOIb30BAHUE
TEIUIOBBLIX CBOMCTB BCIICCTB U
MaTCpHraJIoB B LEIAX
sHeprocoepekeHus "

KomnmgecTBo TEIIOTHI. YILGJH)HaSI
TCIITIOCMKOCTD

https://m.edso0.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

14

15

16

17

18

YpaBHEHHE TEIJIOBOTO OaslaHca.
Teruioo0MeH ¥ TEII0BOE
paBHOBECHE

JlaGopaTopHas paboTa
"UccnenoBaHue ABJIEHUS
TEIJI000MEHa MPU CMENTMBAHUN
XOJIOAHOU U Tropsiueit Boabl"

Pacuer konu4yecTBa TEMIOTEI,
HEOOXOAMMOTO JIJIsi HarpeBaHUs
TeJa W BBIICISEMOTO UM TIPH
OXJIAXKIEHUH

JlaboparopHast pabota
"OnpeneneHue yaeinbHOi
TEIJIOEMKOCTH BellecTna"
DHeprus TOIIUBA. Y IenbHas

TCIUIOTA CropaHusd

IInaBnenue u OTBCPJACBAHUC
KPHUCTATINIMICCKHUX TCJI.

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2ZN6N5GV

https://m.edsoo.ru/JSMRA1LAPW

https://m.edsoo.ru/401T1ZJAH

https://m.edso00.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

19

20

VY aenbHas TEMIOTa MIIaBICHUS
JlabopaTopHas pabota
"Onpenenenue yaenbHOMU
TEIUIOTEI IIJIaBJIE€HU Jbpaa"
[TapooGpazoBanue u
KoHaeHcauus. Mcnapenue

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

21

Kunenue. Y nenpHas temnora
napooOpazoBaHus U
KOHJICHCAIIMU. 3aBUCUMOCTh
TEMIIEPATYPBI KUIIEHUS OT
aTMOC(EepHOTO TaBJICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

23

24

25

26

27

BnaxnocTs BO31yXa.
JlaGoparopHas paboTa
"OnpeneneHre OTHOCUTEIBHOM
BJI&KHOCTH BO31yXa"

Pemenne 3aJla4 Ha OIpPCACIICHUC
BJIA’JKHOCTH BO3yXa

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO
CTOpaHHUS

KII/I TermmoBoro nBurarens.
TenoBbie ABUTATENN U 3a1UTA
OKpYKaromIei cpebl

3aKOH COXpaHEHHU U
MIpEeBpAIEHNs SHEPTHH B
TEIUIOBBIX MpoLeccax

IToaroroBka kK KOHTPOJIBHOMN

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6

https://m.edsoo.ru/UJASDRDOH

https://m.edso0.ru/B1IKX6RPQ9

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

28

29

30

31

32

33

34

35

pabore 1o Teme "TernmoBsie
siBneHus1. MI3menenne
arperaTHbIX COCTOSIHUI
BenecTna”

KonTponbnas pabota mo Teme
"TerioBble IBICHMS.
W3meHeHune arperaTHbIX
COCTOSIHUHM BelecTna"

Dnektpuzarus Teun. [[Ba pona
NEKTPHUYECKHUX 3aPSIIOB

Ypoxk-uccienoBanue
"DnexTpusanus TeJl UHAYKIUEeH
U MIPU CONTPUKOCHOBEHHUM"

B3anMopencTere 3apssKeHHBIX
ten. 3akoH Kymona

DNEKTPUUYECKOE TOJIE.
HanpsixeHHOCTB
3JIEKTPUYECKOro noJs. I[IpuHiun
CYIEPIIO3ULIMU DIIEKTPUYECKUX
noJjen

Hocurenu snekrpuyeckux
3aps/10B. DIIEMEHTAPHBIN 3apsi.
Crpoenue atoma

[IpoBOIHUKY U TUAIIEKTPUKH.
3aK0H COXpaHEHUS
3JIEKTPUYECKOTO0 3apsiaa
Pemenue 3aga4 Ha npuMEHEHHE
CBOMCTB AJICKTPUYECKUX 3apAI0B

https://m.edsoo.ru/0X03133KU

https://m.edsoo.ru/9E85KDOQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

https://m.edso00.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

37

38

DIEKTPUYECKHM TOK, YCIOBHS
€ro cyuecTBoBanus. Mictounnku
3JIEKTPUUYECKOTO TOKA

JlelicTBUS AIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "JleiictBue
AEKTPUYECKOTO T10JIsI Ha
MIPOBOJHUKY U TUAJIEKTPUKH"

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUI TOK B METaJLIaX,
KHUJKOCTSX U razax

https://m.edsoo0.ru/E4ACO0OOYPF

40

41

42

43

44

45

DJIeKTpUYecKas 1emb U €&
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryJIMpoBaHue CUIIbI TOKA"

DNEKTPUUYECKOE HAIPSIKEHUE.
BoasT™merp. JIabopatopHas
pabota "U3mepenue u
peryJpoBaHue HanpsHKeHus"

ConpoTHuBieHHE TPOBOJHMKA.
VY nenpHO€E CONPOTUBIICHUE
BEIIECTBA

JlabGopaTopHas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
COIPOTHBIIEHUS POBOJIHUKA OT
€ro JUIMHBI, TUTOIAIN
MOTNIEPEYHOI0 CEYEHUS U
marepuana"

3aBUCUMOCTD CHUJIBI TOKA OT

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

https://m.edsoo.ru/ESUO5PC4G

https://m.edso00.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

46

47

48

HanpspkeHus. 3akoH Oma st
y4dacTka [enu

JlabopaTopHas pabota
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaMpPSHKCHHS Ha
pesuctope"

IlocnenoBarenpHOE U
napajieIbHOEe COSTUHEHUS
MIPOBOJIHUKOB

JlaGopaTopHas paboTa
"I[IpoBepka mpaBuIIa CIOKEHUS
HaIpsLKEHUH pu
MOCIIEI0BATEILHOM COCTMHEHUHN
JIBYX p€3UCTOpOB"

https://m.edso0.ru/X5THIN3RM

https://m.edso00.ru/HJ9903493

https://m.edso00.ru/VQ3VYPOTS8

49

JlabopaTopHas pabora
"[IpoBepka npaBuiia Jis CUJIbI
TOKa MpHU NapauieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa /1715 pa3InyHOro
COCTMHEHHMSI TIPOBOTHUKOB

Pabota 1 MmomHOCTh
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna
JlaboparopHasi paboTa
"Onpenenenne paboTh U
MOIIHOCTH AJICKTPUIECKOTO

https://m.edsoo.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VVR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

53

54

TOKa"

DJIEKTPUYECKUE LENH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTostHHBIE MATHUTHI, UX
B3aUMOJIEHICTBHE

https://m.edso00.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "Mzydyenue
MOJIEH ITOCTOSSHHBIX MAarHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

57

58

MarnutHoe nojie. MargutHoe
oJjie 3eMJIM U €ro 3HaYeHUe sl
JKA3HU Ha 3emiie

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DnexkTpuuecKue 3apsabl.
3apsKEeHHBIE TeNa U UX
B3aumoaencTBus. [locTossHHBIN
AJEKTpUYECKUil TOK"

KonTponbhas pabota no teme
"DneKTpruyuecKue 3apsabl.
3apspKEeHHbIE TeNa U UX
B3auMoaencTBus. [10CTOIHHBIN
ANEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edso00.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edso0.ru/ZISSWA4Z7W

59

PezepBHbiil ypok. Pabora ¢
TekcTaMu 10 Teme "I1oCTOsHHBIH
3JeKTpuyecKkuit Tok" /
Bcepocculickas npoBepodHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

60

61

62

63

64

65

pabora

OmneiT Opcrena. MarautHoe
T10JIE€ DJIEKTPUYECKOTO TOKA
MarauTHo€ 1oJie KaTyIIKH C
TOKOM

[IpuMmeHeHne IeKTPOMArHUTOB
B TexHuke. JlabopaTopHas
pabora "M3yueHue neicTBus
MarHUTHOTO TIOJISl Ha MPOBOTHUK
¢ TOKOM"

DNeKTpOABUTATENb IIOCTOSTHHOTO
Toka. Mcronb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JJabopatopHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboTbl
aJIeKTpoABUTaTeNs"

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHAYKIUH.
IIpaBuiio Jlenna

Dnektporereparop. CrocoOs
MOJTyYEHUS DIIEKTPUIECKON
SHEPTUH. DIEKTPOCTAHIINU HA
BO300HOBIISIEMBIX HCTOUHUKAX
SHEPTUU

IToaroToBka K KOHTPOJIBLHOU
pabote mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo0.ru/KG8XDIUWD

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sABJIeHUS"

KonTponbhas pabota no teme

66 "DIeKTpUUECKNEe U MAarHUTHbBIE 1 1 https://m.edso00.ru/APBXXTADS
SBJICHUS"

PesepsHblit ypok. Pabora ¢

67 TekctaMmu 1o teMme "TemnoBsle 1 https://m.edso0.ru/4B8GKYQ1X
saBIIeHUS"

PesepBHblii ypok. Pabora ¢
68 TEKCTaMHU 0 TeMe "MarauTHelie 1 https://m.edso0.ru/ISHXLLTXX
ABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 145


https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

KoanuecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(POBbIE

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero U3y4eHusi 00pa3oBaTeJbHbIC PECypPChI

padoThI padoTsbI

MexaHndeckoe JABUIXKXCHUC.

1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCHUTENBHOCTH 1 https://m.edsoo.ru/UWFLOQ33T
MEXAHNYCCKOI'O IBUXKCHUS

P .
ABHOMEPHOE HPAMOIHHEIHOE 1 https://m.edso0.ru/E6SRWOZKO0

JIBIDKECHHC

HepaBHoMepHoe nipsiMOJIMHEITHOE
nerokeHue. Cpenssis u 1 https://m.edso00.ru/L043PYTGB
MTHOBEHHAsi CKOPOCTb

[IpssMonunenHoe
PAaBHOYCKOPEHHOE JIBUKEHUE. 1 https://m.edsoo.ru/8KUYWCHBO0
Yckopenue

CkopocTb IpSIMOJTMHEHHOTO
PaBHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/HXCDF3ZC8

I'paduk ckopoctu

Jlaboparopnas pabota
"OnpeneneHne yCKOpeHus Tea
IIPU PAaBHOYCKOPEHHOM 1 1 https://m.edsoo0.ru/1IKKINJFO8

JIBIKCHUH 10 HAKJIOHHON
IJIOCKOCTH"

CsobOoanoe nanenue teir. O
BODOAHOC HAACHHE TET. LBITE 1 https://m.eds00.r/NMOAAGGEQ

Tanmunes


https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMepHOE IBIKEHHE TIO
okpyxHocTH. [lepuos u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOparmienust. JIuneitHas u yrimoBas
CKOpPOCTH

10 Henrpoctpeutenkioe https://m.eds00.ru/O5L FGWEZY
YCKOpEHHe
IT i H .B

11 CPBBIH SAKOH HPIOTOHA. BEKTOP https://m.edso00.ru/TADTURL3K
CHJIBI
Bropoii 3axkoH HeroTOHA.

12 . https://m.eds00.ru/5A28NGVEV
PaBHoOelicTByOIIAdA crita
T i H .

13 PETHH SAKOH HBIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unusi cui
P

14 CILICHIE Sa/1atl Ha HPHNMCHEHHC https://m.edso0.ru/GEM2S4HK9
3akoHOB HrroTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHHE 3a/aT 1o TeMe «Hia https://m.edsoo.ru/HML1AMN12
YOPYTOCTI
JlabopaTtopHnast pabota

17 «OmnpeneneHue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 37T HO TeMe «Hia https://m.edsoo.ru/PJDH2DCOT
TPEHUSD»
JlaGopaTtopHnast pabota

20 "Onpenenenue ko3 duimeHTa https://m.edsoo.ru/C56RD8K X8
TPEHHUS CKOJIbKEHHS"
P "3

21 CHICHHE 3AIAT O TEME ~ SaKOHbI https://m.edso00.ru/VT3T38KBU

Herotona. Cuna ynpyroctu. Cuia



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

22

23

24

TpeHus"

Cuna TSDKECTH M 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOTHOTO TaeHUS
VYpoxk-kounpepenuus "JBrxeHue
TE€J BOKPYT TPABUTAIMOHHOTO
uenTpa (ConHevHas cuctema).
lamaxkTuku"

Pemenwe 3agau o teme "Cuna

TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edso0.ru/BLGGQ9259

https://m.edsoo0.ru/VV02GV8YAT

25

26

27

28

29

IlepBas kocMHuueckast CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBeCuEe MaTepuabHOI

TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEp0TO TENA C
3aKpEIUIEHHONW OChIO BPAILICHUS.
MowmeHT cuisbl. LlenTp Tsxectn

PaBHOBeCcue MatepuabHOI

TOYKH. AOCOIFOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BPAILCHUSI.
MowmeHnT cuisbl. LleHnTp TsxecTn

Pewrenue 3amau no reme
"MowmeHnT cuisbl. Llentp Tsxectn"
IToaroroBka K KOHTPOJIBHON
pabote o Teme "MexaHn4YecKkoe
nBmwxkeHue. Bzaumonencreue Tea"

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

https://m.eds00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

31

32

33

KoHnTtponbHas paboTta mo teme
"MexaHUYeCKOE IBKEHIE.
Bs3aumozeiictue ten"

Nmnynbce Tena. UMiynbe cubl.
3aKOH COXpaHEHUsl UMITYJIbCa.
Ynpyroe u Heynpyroe
B3aUMO/ICHCTBUE

Pemrenne 3amad mo teMe "3akoH
COXpaHEHUs UMIyJbca'
VYpoxk-koH(pepenus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/J1BOUJ2Y G

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

34
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36

37

38

39

40

Mexanunueckasi paboTa u
MOIITHOCTb

PaboTa cuitbl TshKeCTH, CHITBI
YIIPYTOCTH M CHJIBI TPEHUS
Jlaboparopnas pabota
«Onpenenenune padoThl CUIIbI
TPEHUS TIPU PABHOMEPHOM
ABHWXKCHUHN TCJ1a 110
TOPHU30HTAILHON TTOBEPXHOCTH

CBs13b 3HEPrUU U paOOTHI.
IToTrenumanbHas SHEPrUs
Kunernueckas sneprust. Teopema
O KUHETUYECKOHN YHEPrun

3aKOH COXpaHEHMsI SHEPIUU B
MEXAaHHKE

JlaGoparopHnast pabota
«3yueHue 3aKoHa COXpaHECHUS

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edso0.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/MWKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
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OQHCPIun»

KonebarensHOE IBMKEHUE U €T0
XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3SEQ3BHBZ3

42

3aryxaromue KoieoaHus.
BriyxneHHbIe KOTeOaHMs.
Pesonanc

https://m.edsoo.ru/13ZKD2M12

43

44

45

46

47

48

49

MareMaTtuyeckuil ¥ Npy>KUHHBINA
MasiTHUKH

Ypok-uccienoBanue
«3aBUCUMOCTb TIEpUOAa
KOJIEOAHHH OT KECTKOCTH
MPY>KHUHBI ¥ MACCHL IPy3a»

[IpeBpanienue sHepruu npu
MEXaHUYECKUX KOoIeOaHUAX

JlaGoparopnast pabota
«OmnpeneneHue 4acToThl U
nepuo/ia KojaeoaHuil mpyKUHHOTO
MasiTHUKa»

JlaGopatopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MaCChl
rpy3a»

Mexanudeckue BoaHbI. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpononpHbIE 1 IOTIEPEUHBIE
BOJIHBI

VYpox-koH(pepeHus

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

https://m.edso0.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

o1

52

"MexaHU4eCKHe BOJTHBI B
TBEpAOM Teie. CelicMuueckue
BOJIHBI"

3Byk. Pactipoctpanenue u
OTpa)K€HUE 3ByKa
Ypoxk-uccienopanue
"HaOmroienre 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.

AKyCTHYECKHI1 pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZVS8

https://m.edso00.ru/AOY3HSN3G

53

54

55

56

57

58

Ypok-koHpepeHuus "YnbTpazByk

U UH(pa3ByK B IPUPOJIE U
TeXHHKE"

[ToaroToBka K KOHTPOJIBLHOM
pabote mo Teme "3aKOHbI
coxpaHeHUs. MexaHu4ecKre
Koyie0aHus U BOJHEI"

KonTtponbnas paboTta mo teme
"3aKOHBI COXpaHEHHUSI.
Mexannyeckue KonebaHus u
BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.
DJeKTPOMarHuTHbIE BOJIHBI
CBoiicTBa 3JIEKTPOMATHUTHBIX
BOJTH

Ypok-koudepenmus "[lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnons3zoBanue

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
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60

61

62

63

64

65

66

AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOIi cBA3N"

VYpok-uccnenoanue "N3yuenue

CBOMCTB OJICKTPOMAarduTHBIX BOJIH

C IOMOIIBIO MOOMIIEHOTO
tenedona"

Pemenue 3anad Ha onpeneneHue
YAaCTOTHI U JUTMHBI
3JIEKTPOMATHUTHOM BOJIHBI

DneKkTpoMarHuTHasi Ipupoaa
cBera. CKOpOCTh CBeTa.
BonHoBEIE cBoliCTBa CBETA

HcTouHuku cBera.
[IpssMonuHenHOE
pacnpocTpaHeHHE CBETA.
3armenus ConHua u JIyHsl

3aKOH OTpaKCHHsI CBETA.
3epkana. Pemenne 3a1au Ha
MPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

HpeHOMHeHI/IC cBeTa. 3aKOH
IIpCJIIOMJICHHUA CBCTA

[TonHOE BHYTpEHHEE OTpa’KEHHUE
cBeTa. Mcnonb30Banue MoIHOTO
BHYTPEHHETO OTPa)KEHHUS B
ONTHYECKUX CBETOBOJIAX

JlabopaTtopHnast pabota
"UccaenoBanue 3aBUCUMOCTHA

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edso0.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
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68

69

yIi1a MpeaoMJIeHUs] CBETOBOTO
Jy4a OT yIJia aJicHus Ha
rpaHule "BO31yX-CTEKIJIO

nn

Ypok-koHpepeHus

" cnonb30BaHME ITOJTHOTO
BHYTPEHHETO OTPa)KCHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBs3B"

JInnasel. OnTHYecKkas CHIIa JIMH3BI

ITocTpoenne n3odpaxeHuii B
JMH3aX

https://m.edso00.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN
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71

72

73

74

75

JlaGoparopHas pabota
"Onpenenenne GOKyCHOTO
paccTOsSHUS ¥ ONITUYECKON CUIIBI
cobOuparomet TuH3b"
Ypok-koHpepeHus
"OnTuyueckue JIMH30BbIC
npubopsr"

I';1a3 xak onTryeckas cucrema.
3peHue

VYpok-koubepennus "JlepexTor
3penus. Kak coxpanurts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. OneiTel HetoTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucniepcus cBera

Jlaboparopnas pabota "OnbITHI
0 PA3JIOKEHHIO OEJIOTO CBETA B

https://m.edso00.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo0.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIIEKTP U BOCHIPHUATHIO LIBETA
MPEIMETOB MPU MX HAOIIOICHUN
yepe3 [BETOBbIC (PUIIBTPHI"

VYpoxk-nnpaktukym "BosHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHIusa u gudpakuus”
O Pe

77 meITel Pesephopaa n https://m.eds00.ru/PI22QVEIV
ITaHeTapHast MOJICTb aTOMa
IT Bopa. M

78 OCTYNIATHL bopa. VIOACID atoMa https://m.eds00.ru/OBJPHEOG?2
bopa
Hcnyckanue 1 TOTJIONICHHE CBETA

79 aroMoM. KBaursl. JIunelyartoie https://m.edso0.ru/MILRTHPCO
CHEKTPbI
Ypok-nipaktukyM "HabmroneHue

80 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
C )

82 TPOCHIE aTOMHOTO ipa https://m.eds00.ru/IRVFSKOFK
Hyknonnas monens
Pannoa .

83 FHOAKTHBHDIC IPEBPAtleHiy https://m.edso0.ru/RA796 TPSP
H3zoTtonsl
Pemenmue 34 :

84 | HICHIE ST O TEME | https://m.edsoo.ru/WX2HQP2S6

PanuoakTuBHBIE IPEBpAIICHUS

85 [lepuon momypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PannoakTBHBIC U3TyYEHUS B https://m.edso0.ru/X1J4002C4
NpUpoOJe, MEAUIIMHE, TEXHUKE"
Sne € peak . 3ako

87 /ICPHBIC PEAKIIH Hpt https://m.edsoo.ru/YOQ2XMKOO0

COXpPaHCHUA 3apAa0BOro U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

88

MaCCOBOI'O YHCCJII

DHeprus CBs3HU aTOMHBIX SJIED.
CBsi3b Macchl U SHEPTUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemtenue 3amad mmo reme
" nepHble peakuuu”

https://m.eds00.ru/OD4KHLOQ4T

90

91

92

93

94

95

Peakuuu cunTe3a u neneHust
anep. ctounuku sHEprun
CounHua u 3BE31
Ypok-koudepenmus " nepHas
sHepreTuka. JlercTBus
pPaZlMOaKTUBHBIX U3NTy4YEHUN Ha
JKUBBIE OPraHU3MbI"

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DIeKTpOMarHUTHOE TOJIE.
DNeKTpOMarHuTHbIE BOJHBI.
KBanToBsie siBeHUS"
KonTtponbnas paboTta mo teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHbIE BOJHBI.
KBanToBsie siBeHUS"

[ToBTOpenue, obo0IIEHHE.

JlaGopaTopHnbie paboThI 1O Kypcy

"Bzaumoneiicteue ten"

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3aJa4 10 TEME
"TenoBbie nporecch”

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/5UTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
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97

98

99

100

101

102

[ToBTOpEHME, 0000IICHNE.
Pemenue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME

"KII/] TerutoBbIX ABUTaTeaei"

IToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3aj[a4 10 TeMe
"KII[ s5mektpoycTaHoBOK"

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"CBeroBble sBIEHUSA"

[ToBTOpenwue, o600meHne. Pabora
C TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHUs B MexaHUKe"

[ToBTOpenue, o600menue. Pabora
¢ Texctamu 1o Teme "Komnebanus
Y BOJIHBI"

[ToBTOpenue, 0600mmenue. Pabora
¢ Tekctamu 1o teme "CBETOBEIC
siBJIeHus"

IToBTOopenue, o6o0mmenue. Pabora
¢ Texkctamu 1o teme "KBaHToBas
u siiepHas ¢puznka

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.edso00.ru/91XS3CXDT

https://m.eds00.ru/L3YKVIINT

https://m.edso00.ru/LG3271SQ6

https://m.edsoo.ru/W7I1E16NU8



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

HpOBepﬂeMLIe NpeaAMETHDLIC PE3yJbTaTbl 0CBOCHUSA OCHOBHOI1
06p330BaTeJIbHOI7[ nmporpaMmbl OCHOBHOTI'O 001ero 06p330BaHI/Iﬂ

HCIOJIb30BATh U3YYCHHBIC TOHATUSA

pa3inyaTthb ABJICHHUA IO ONMHNCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1%01(06 SIBJICHUC

pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpY>KaloIlleM MHpe, B TOM 4YuciIe (U3UUECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a/auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKHU) (PU3NIECKUX SIBICHUI

ONUCHIBaTh HM3yYEHHbIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCTONb3ysd (PU3MYECKHE BEIMYUHBI, INPU ONUCAHUU HPABUIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YEHUS U eAUHULIBI (PU3MUECKUX BEJIMYHH, HAXOAUTh (POPMYJIBL,
CBSI3bIBAIOIIME JIAHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh TpapuKd  M3YYCHHBIX  3aBHCHMOCTEH

(bI/I3I/ILIeCKI/IX BCIINYNH

1.5

1.6

1.7

XapaKTCpU30oBaTb CBOMCTBaA TECII, (I)I/I3I/I‘-IGCKI/IC SABJICHUA U MPOLCCCHI,
HCIIOJIB3YA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa HW  3aIlluMCbiBaTb €0 MaTCMaTH4YCCKOC

BBIPA)KCHHE

OOBSICHATh (PM3MUECKUE SBICHHS, MPOIECCHl U CBOMCTBA Tell, B TOM
Yyuciae M B KOHTEKCTE CHUTyallMid IPakTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBIATh IPUUYMHHO-CJIEJICTBEHHbIE CBS3H, CTPOUTH
oObsicHeHre M3 | — 2 JIOrMYecKWX IaroB ¢ omopoit Ha 1 — 2
M3YyYEHHBIX CBOWCTBA (PM3NYECKUX SBICHHH, (PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTHU

pewmath pacy€THele 3a7a4u B 1 — 2 neHCTBUs, UCIONB3YS 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIONTNE (DU3MUSCKUE BEIMIMHBI: HA OCHOBE aHAJIN3a

yciioBuss 3aAa4dd  34lUCbIBATh KpPAaTKOC YCJIOBHUEC, IIOACTABJIATH



¢u3nueckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIE JIaHHBIE, HEOOXOAMMBIE JUIsl PeICHHs 3a]1a4, OLIEHUBATh

PEATMCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BEITUYHHBI

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh HPU IOMOIIU
(Gu3n4ecKux METOJIOB, B ONHCAHUU MHCCIEJOBAHUS  BBIACIATDH
IIPOBEpSIEMOE  MPEANONOKEHUEe  (TMIoTe3y),  pa3audarb U
MHTEPNPETUPOBATh IOJIyUYEHHBIN pe3ynbTaT, HaXOIUTh OLIMOKU B

XOJ¢ OIIbITa, ACJIaThb BBIBOJBI I1O €TI0 pC3yJibTaTaM

IPOBOJUTH OIBITEI MO HAOMIOJEHHUI0 (QU3MUECKUX SIBICHUH WIN
busznyeckux  CBOMCTB  Tem:  (opmynHpoBaTh — IpOBEpsieMble
NPEINONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

000py10BaHUs, 3aIIUCHIBATH X0/ OIBITa U (HOPMYJIUPOBATH BHIBOJIbI

BBINIOJIHATh NPSMbIE U3MEPEHMsI C HCIIOJIIb30BAHMEM AaHAJOTOBBIX M
IUGPOBBIX MPUOOPOB, 3aMMChIBaTh IMOKa3aHUS NPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJICJOBAHHE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BEJIMYUHBI OT JIPYroll C HCIOJb30BAHUEM MPSIMBIX H3MEPEHHI,
y4acTBOBaTh B ITUIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBAaHHS, COOUPATH
YCTaHOBKY U BBIMOJHITh U3MEPEHHUSI, CIEeIys IPEIOKEHHOMY TUIaHY,
(UKCUPOBaTh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PHU3UUECKHUX
BCJIMYHUH B BHUJIC HpeI[J'IO)KCHHLIX Ta6JII/IL[ nu Fpa(I)I/IKOB, JeJIaTh BBIBOJIbI

0 pe3yJibTaTaM HCCIIEIOBAHUS

MIPOBOJNTHh KOCBCHHBIC HM3MEpPEHUS (PU3UYCCKUX BEIWYHMH, CICHYs
MPEJIOKEHHOW MHCTPYKIIUU: TPU BBIMOJIHEHUN U3MEPEeHU coOuparh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCISATH 3HAYEHHE HMCKOMOM

BCIINYHHBI

CO6J'IIOI[aTI> IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

n1a0opaTOpHBIM 000pyIOBAaHHEM

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMINBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHMX YCTPOMCTB C IOMOIIBIO HX ONHUCAHMUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX  (UBHYECKUX  SBICHUU W

H€O6XOZ[I/IMBI€ (bI/IBI/I‘IeCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

NPUBOAUTH TNPHUMEPHl (HAXOAWTh HMH(POpPMALUMIO O MpUMepax)

MPAKTHUYECKOTO UCIOIb30BaHMsI (GU3NYECKUX 3HAHUHN B TIOBCETHEBHOM



JKU3HU i oOecriedeHHss O€30MacHOCTH Tpu  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOWCTBAMU, COXPAHECHUS 3I0POBBS U

COOJTFOICHUS HOPM DKOJIOTHYECKOTO TMTOBEICHUS B OKPYKAIOIIEH cpere

1.16

1.17

1.18

OCYILECTBISAThH OTOOP MCTOYHUKOB MHpOpManuu B cetu MHTepHET B
COOTBETCTBMM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAaHUM M NyTEM CpPaBHEHUS pa3jIMYHBIX HCTOYHUKOB
BBIIENATE MH(OpMaIUIO, KOTOpasl SBISETCS NPOTUBOPEYMBOM WIIU

MOJKET OBITh HEIOCTOBEPHOM

HCIIOJIb30BaTh npu BBIIIOJIHEHUH yueOHBIX 3a1aHUI
HAyYHOTIOMYJISPHYIO  JIUTEpaTypy  (QU3UYECKOTO  COACpKaHHS,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeT, Biaxersh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(DOpMAIUU

U3 OJIHOM 3HAKOBOM CUCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHBIE KpaTKHUe MUChbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OcHOBe 2 — 3 HCTOYHHUKOB HHPOpMalUu (PUINIECKOTO
COJIEp>KaHusl, B TOM 4YHCJIe MyOTUYHO JeNaTh KpaTKue COOOIICHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM, MpU 3TOM
IPaMOTHO UCIOJB30BaTh HW3YYCHHBIN MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3EHTaLlUEN

1.19

8 KUIIACC

Kon
NpoBepPsAEeMOro
pe3yJbTara

1.1

1.2

IIPU BBITIOJTHEHUH Y4€OHBIX MPOEKTOB M UCCIEIOBAaHUI pacipeesiaTh
00513aHHOCTH B TPYIMIIE B COOTBETCTBUU C MOCTABICHHBIMU 33J[A4aMH,
CIIEIUTh 3a BBHITIOJIHEHWEM TUIAaHA JIEUCTBHM, aJ€KBATHO OIICHUBATH
COOCTBEHHBIH BKJIAJ B JCATENBHOCTh TPYMIMbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YUHUTHIBAS MHEHHUE

OKpY’KaroIIuX

HpOBepﬂeMbIe MPEAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1

06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 06]1161"0 06pa30BaHI/Iﬂ

HCIIOJBb30BaTh MMOHATHUA

pa3inyaTh SABJICHHUA IO OINHNCAHUIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTb IMPOABIICHHUEC HN3YYCHHBIX (i)I/ISI/I'—IeCKI/IX SIBJICHUN B

OKpyXKaromeM MHpPE, B TOM YHUCIIC (pI/I3I/I‘{CCKI/IC SABJICHUA B HIPUPOIC,



1.4

1.5

1.6

1.7

IIPYA 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B y4eOHYIO, BBIICIATDH

CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3MUECKHUX SIBJICHHUM

ONMCHIBATh W3yYCHHBIE CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TPU ONMUCAHUW TPABUIBHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIONB3YyEMBIX  BEIUYHH,
0003HAaYEeHUS U eIUHUIIBI (PU3NUECKUX BEIHMYUH, HAXOJUTH (OPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (HU3MUYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(MBUYECKUX BEIMUUH

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbI, IpPH H3TOM JaBaTh CIOBECHYIO
GbOopMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4YeCcKoe

BBIPAKCHUC

OOBSCHATH (U3MUYECKUE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATH MPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHCHI/Ie n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 1 — 2 HM3y4EeHHBIX CBOMCTBA

(I)I/IBI/I‘-IGCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a7auu B 2 — 3 NEHCTBHUS, WUCIONb3YS 3aKOHBI U
dbopMyIibl, CBsI3bIBaIOIINE (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHaln3a
YCJIOBMS 33/1a4¥l 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHbI U  (HOPMYIbI,
HEoOXouMble Al €€ pelleHus], MPOBOAUTh PacuyéThl U CPaBHUBAThH
[IOJIyUEHHOE 3HAaueHUEe (PU3UUYECKOW BEIMYMHBI C HW3BECTHBIMU

JaHHBbIMH

1.8

1.9

1.10

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh MpPU HOMOIIU
(bU3NYECKUX METO/0B, UCIIOJB3YS ONMHUCAHNE UCCIIEJOBAHMSI, BBIICIATD
[IPOBEPSIEMOE IIPEIIIOJIOKEHUE, OLICHUBATh IIPaBUIBHOCTb IOPsAJIKA

MPOBEACHWA UCCIICOAO0OBAaHMA, ACJIaTh BBIBOABI

NPOBOJIUTH OIBITH 10 HAOMIOJACHUIO (U3MUECKUX SIBICHUH WK
¢usmueckux  CBOMCTB  Ten:  (opMynupoBaTh  MpOBEpsieMble
MPEIIOJIOKEHNs, CcOoOUpaThb  YCTAaHOBKY M3  IPEIJIOKEHHOrO

O60py,HOBaHI/IH, OIMHKCBIBATH X0/ OIIbITa U (I)OpMy.]II/IpOBaTL BBIBObI

BBIIIOJIHATE IPAMBIC H3MCPEHUA C HCIOJb30BAHUEM aHaJIOIOBBIX

nprOOPOB U AATYMKOB (PU3MYECKUX BEIWYHH, CPABHUBATH PE3yJIbTAThI



1.11

MU3MEPEHUI ¢ yI€TOM 3a/1aHHOM a0COIFOTHOH MOTPEITHOCTH

MPOBOAWTHL  HMCCIEJOBAHME 3aBUCUMOCTH  OJHOW  (PU3HUYECKOU
BEJIMYMHBI OT JIPYrOM C WCIIOJIb30BAHUEM TPSAMBIX H3MEPCHHIA:
TUTAHUPOBATh HCCIICJIOBAHWE, COOMpATh YCTAHOBKY W BBINOJHSATH
U3MEpPeHUs, CJleays  NPEUIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHUAE TaOIUIl U TpadUKOB,

J€JIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCICAOBaHUA

1.12

1.13

MMPpOBOANTH KOCBCHHBIC U3MCEPCHUA (1)H31/I‘-ICCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenysa npennomeHHoﬁ HHCTPYKOHWH, U BbIYUCITH 3HAYCHHC

BCIINYHHBI

CO6J'IIOI[aTL InpaBujia TCXHUKHU 0e30MmacHOCTH npu pa60Te C

71a00paTOPHBIM 000pYyI0BaHUEM

1.14

1.15

1.16

1.17

1.18

XapaKkTepu30BaTh MPUHLMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa UX OIMUCAHUSA, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (U3MYECKUX SBICHUMH U HEOOXOIUMbIE

(I)I/IBI/I‘-IGCKI/Ie 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOHCTBA U M3MEPUTEIbHbBIC
mprOOPHI TIO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABJISITH CXEMBI
ANEKTPUYECKUX IMereld C TOCIeAOBaTeIbHBIM U  MapalielbHBIM
COCTMHCHWEM  JJICMCHTOB, pa3nudas YCJIOBHBIE  0O0O3HAYCHUS
AJIIEMEHTOB DJIEKTPHUUECKUX IIeTIeH

MPUBOJIUTL TNPUMEPBl  (HAXOAUTh HWHGPOPMAIUI0O O MPUMEPAX)
MPAKTHYECKOTO UCIIOJIb30BaHMS (PU3NYECKUX 3HAHUU B TIOBCETHEBHOM
KU3HM JJI1  oOecrieueHHMs O€30MacHOCTH MpU  OOpaIllleHuu ¢
prOOpaMU M TEXHUISCKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYECKOI'O IMTOBEACHUS B Oprxcanmeﬁ cpeae

OCYILIECTBIATh NOUCK MH(OpMaIK GU3NIECKOTO COEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLUXCS 3HAHUM M IIyTEM CpPaBHEHUs
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(POPMALUIO, KOTOpas

SBJIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMNOJHEHMHM Y4E€OHBIX 3aJaHuMl  HaydHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOrO COJEp)KaHUs, CIPaBOYHbIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMU U3 OJHOM
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3HAKOBOM CUCTEMBI B IPYT'yIO

co3J1aBaTh COOCTBEHHBIE MMCHbMEHHBIE  KPATKHUE YCTHBIE COOOIIEHUS,
0000masi uHGOpMaMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3UUECKOTO
CoJiep’KaHusl, B TOM 4YHCIIE NYOJIMYHO MPEJICTaBISATh PE3YJIbTaThl
IIPOEKTHOM WM HCCIEN0BATENIbCKON  JEATEIbHOCTH, IIPH  3TOM
IPaMOTHO HCIIOJIB30BaTh M3YyYEHHBINM IOHATUHHBIM amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTAlUEH

1.20

9 KJIACC

Kon

MPOBEPSIEMOT0
pe3yJabTaTa

1.1

MIPU BBITIOJTHEHWH YYEOHBIX MPOEKTOB W WCCICAOBAHUMN (PU3HUECKUX
MPOLIECCOB PACHpPEeNsITh 00sI3aHHOCTU B TPYMIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaThb  €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBIH BKJAJ B JEATENBbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJIEUCTBHE,  MpPOSABISIL  TOTOBHOCTH

paspeniath KOHMOIUKTHI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

1.3

pasinyaTth ABJICHHA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC

pacro3HaBaTh TPOSIBIIEHHE H3YyYCHHBIX (PU3HUECKUX SIBJICHUH B
OKpY’KalollleM MHUpe, B TOM uucie (U3NYECKue SBJICHUS B MPUPOJE,
NP 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

1.4

ONMCHIBATh HW3yYCHHBIC CBOWCTBA TNl W (DU3WYECKHE SIBICHUS,
UCTIONB3ys (U3MYECKHE BEIMYUHBI, TPU ONUCAHUU MPABUIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICA  MCIOJIB3YEMbIX  BEJIUYHH,
0003HAaYeHUS U eIMHUIIBI (PU3NYECKUX BEJIHMYUH, HAXOJUTH (OPMYIIHI,
CBS3BIBAIOLME JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TpauKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(l)I/I3I/II'IeCKI/IX BCIINYNH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TECII, (1)H3I/ILIGCKI/IC SABJICHHUA W IPOLECCHI,

HUCIOJIb3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JOaBaTb CJIOBCCHYIO



1.6

(GOpMyIMpPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe

BbIpa)KEHHE

OOBSACHATH (U3NYECKUE MPOLECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 HM3YyYEHHBIX CBOMCTBA

busznyecKuX SBICHUN, GU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

1.8

pemarh pacuéTHbIE 3a7add (OMHMparommecs Ha cucrteMy M3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHBI W  (QOPMYIBI, CBS3bIBAIOIIUE
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3aJaduu
3alMUCbIBATh  KpPATKOC YCIIOBUC, BbIABIATH HCAOCTAIOMIUEC WA
M30BITOYHBIE JAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE
JUI pelIeHUsl, IPOBOIUTH PAacuy€Thl M OLIEHUBATh PEATUCTHYHOCTH

MOJIy4YEHHOT0 3Ha4Y€HHUs (PU3UUECKON BEIUYMHBI

pacro3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXKHO PEUIMTh MNpPU MOMOIIU
(U3NYECKUX METOJIOB, MCIIONB3YS OMMCAHUE HCCICAOBAHUS, BBIICTSATH
MpoBepsieMOe TPEINOI0KEHNE, OLIEHUBATh NPABMWIBHOCTh TOPSAIKA
MPOBEJCHHSI UCCIICAOBAaHUs, JeNaTh BBIBOJbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHUI U OTIBITOB

1.9

1.10

NPOBOANUTH OMNBITHI MO HAOMIONEHNIO (DU3MYECKUX SIBICHUH WIH
(u3NUECKUX CBOMCTB TENl: CAMOCTOSTENIbHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yiabTaThl, GOPMYIHPOBATH BBIBOIBI

NPOBOANUTH TPH HEOOXOAWMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
OmpeneNsis CpefHee 3HaueHue u3MepsieMol BennuuHbl ((pokycHOe
paccrosHue cobOuparomeil JuH3bI), 000CHOBBIBATH BBHIOOp crocoba

U3MepeHus (U3MEpUTENBHOTO Ipubopa)

1.11

1.12

MIPOBOJUTH HCCJICIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIHYUH C
MCIONIb30BaHUEM TMPSAMBIX HW3MEpPEHUH: IMJIaHHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHPOBATH pE3yJIbTaThl
MOJyYeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOJIUIHU
rpauKoB, JAeaTh BBIBOJBI [10 pe3yJIbTaTaM UCCIEI0BAHUS

NPOBOJIUTh  KOCBEHHBIE  M3MEpPEHUs  (U3NYECKUX  BEIUYWH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY

U BBINOJHATH HU3MEPEHHUsA, ClEeays MPEIUIOKEHHOM HHCTPYKILMH,



1.13

BBIYUCIIATH 3HAYCHHUC BCIIMYUHBI W AHAJIMU3UPOBATHL IIOJTYUYCHHBIC
pe3yJbTaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I
coOmofaTh IMpaBWia TEXHUKH Oe3omacHOCTH Tmipu paboTte ¢

1a00paTOPHBIM 000PyI0OBaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJeNeit:
MaTepHalibHasi TO4YKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBeTa, Jyd4, TOHKas JIMH3a, IUIAHETapHasi MOJEJIb aToMa, HYyKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKkTepu30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX OIMUCAHUSA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (U3MYECKUX SBICHUMH U HEOOXOIUMBbIE

(I)I/IBI/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

UCTOJIB30BaTh CXEMbl M CXEMATUYHbIE PHUCYHKH H3YYCHHBIX
TEXHHYECKUX  YCTPOWCTB, HU3MEPUTEILHBIX puOOpoB u
TEXHOJIOTHYECKHUX IMPOILIECCOB MPH PEHICHHH Y4eOHO-TPAKTHUECKUX
3aj]a4, ONTUYECKUE CXEMBI JIJISl TOCTPOSHHSI N300paKEHUH B TIOCKOM
3epKajie ¥ coOuparolei JuH3e

NPUBOJUTh MPUMEPHl  (HAXOAWTh HMH(POpPMAIUIO O TMpUMepax)
MPAKTHYECKOTO UCIIOJIB30BAHMS (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
JKU3HU Jnisg  obOecriedeHuss O€30MacHOCTH Tpu  oOpamieHuu C
nprOOpaMy M TEXHUICCKUMH YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYECKOI'O IMOBEACHUS B Oprmammeﬁ cpeae

OCYILIECTBIATh NOUCK MH(OpMaK GU3NIECKOTO COAEPKAHUS B CETH
WuTepHeT, caMoCTOSTENbHO (OpPMYIHpPYs IOMCKOBBIM  3aIpoc,
HaXOAUTb IIyTH  OINpPENEICHHUs  JOCTOBEPHOCTU  IIOJyYEHHOU
nH(GOpMallMd Ha OCHOBE HUMEIOUIMXCS 3HAHUM M JOMOJIHUTENbHBIX

HCTOYHUKOB

UCMONb30BaTh IPU  BBIMOJIHEHUMM YYEOHBIX 3aJaHMH  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJEpIKaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl ceth MHTepHer; BnameTts  IpuEMaMH
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMALMU U3 OJHOU
3HAaKOBOM CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBE HMH(OPMALUU M3 HECKOJIbKUX HCTOYHUKOB (PU3HUUECKOTO

coliepKaHus, MyOJUYHO MPEACTABIATh PE3YyJIbTaThbl NMPOECKTHOW WU
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UCCJIEIOBATENIbCKOM  JESATENBHOCTH,  MOpU  3TOM  TPaMOTHO
WCTIOJb30BaTh U3YYEHHbI MOHATUMHBINA anmapaT U3y4aeMoro pasziena
(GU3MKKM U CONMPOBOXKIATh BBICTYIUICHHWE IMpE3CHTAled ¢ Y4ETOM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

IPU BBIIIOJHEHUH Y4YEOHBIX MPOEKTOB U UCCIENOBAHUNA (U3NUYECKUX
IPOLIECCOB paCIpeeNsaTh O0S3aHHOCTH B IPYIIE B COOTBETCTBUH C
MIOCTABJICHHBIMUA  33Ja4aMH, CJICAWTHb 3a BBIIOJHEHUEM IIJIaHA
JIEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLEHUBATH
COOCTBEHHBIH BKJAJ B JEATENBHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJACMCTBUE,  MpPOSBIAA  T'OTOBHOCTH

pazpemats KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon Kon
pasaea JIeMEeHTA
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MUPA

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

®uszuka — Hayka O Ipupone. SBiaeHus npUPOIBIL.
1.1 Ousnueckue  SABIEHUS. MEXaHWYECKHE, TEIUIOBEIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ouznyeckne BenuuyuHbL. M3Mepenune  Qusmueckux
1.2 BenmuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts

U3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHULL

ECTGCTBCHHOHay‘-IHBII\/Il MCTOA IIO3HAHHA: Ha6J'IIO,I[eHI/Ie,
IIOCTaAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTC3,
OKCIICPUMCHT 110 TPOBEPKE THUIIOTE3, 00BSICHEHHE

HAO0JIOaEMOTO SIBJICHUS
1.4 Onucanue GpU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIeeH

[IpakTuueckue padbOTHI:
H3mepenne paccTosTHAMN.
L5 N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TEA.
' Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenue temnepatypbl IpH HOMOIIH KUJIKOCTHOTO

TEPMOMETpA U IaTYUKA TEMIIepaTyphl
ITEPBOHAYAJIBHBIE CBEAEHN A O CTPOEHWU BEIIIECTBA
CrtpoeHue BemiecTBa: aTroMbl M MOJIEKYNbI, HX
2.1 pazMepsl. ONBITHI, JOKa3blBalOIIME IUCKPETHOE CTPOCHUE
BELIECTBA

JIBikeHne dyactul, BemiectBa. CBs3b  CKOPOCTH
2.2 JNBIDKEHUS  4YacTULl C  Temmeparypoil.  bpoyHoBckoe

nBwkeHue, 1uddy3us

BSaI/IMOI[GI;'ICTBHG JacCTHUll BCIICCTBA: IIPUTAIKCHUC U

2.3
OTTaJKMBAaHUE
ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B,
2.4 KUAKOocTeH U TBEPABIX  (KPUCTAJUIMUECKHUX)  Tell

BzaumocBs3b MCKIAY CBOMCTBAMH BEIIESCTB B PAa3HBIX



2.5

2.6

arp€raTHbIX COCTOSAHUAX HW HUX ATOMHO-MOJICKYJISAPHBIM

CTPOEHHEM
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOBI

[MpakTrueckue paboThI:
Onenka JuameTpa aromMa METOJIOM psiioB  (C
ucronb30BanueM pororpaduii).
OnpITel 1O HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnbITBl 1O OOHAapyXeHHI0  JIeHCTBHA  CHI

MOJICKYJIAPHOTO IIPUTAKCHUA

JIBUDKEHUE U B3AUMOIEMCTBUE TEJI

31 Mexannueckoe JIBUDKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHUE
3.9 Cxopoctb. CpenHsii CKOpPOCTh NPU HEPABHOMEPHOM
' JBWKEHNU. Pacuér myTu U BpeMEeHH IBUKECHHUS
SBnenne uHepuuu. 3akoH HHepuuu. B3aumopeiictBue
3.3 T€J1 KaK NPUYMHA U3MEHEHUS! CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBsI3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHHIIe 00BbEMa BellecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TeEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHnue cuiibl C
' MIOMOUIBIO AMHAMOMETPA
37 SBnenne TAroTeHMUs M cuia TskecTH. Cuia TSKECTH
' Ha Apyrux miaHerax. Bec tema. HesecomocTs
38 Cuna Ttpenus. TpeHHE CKOJIbKEHUS U TPEHHUE TOKOS.
' Tpenue B npupoae 1 TEXHUKE
3.9 CnoxeHue cwil, HalpaBJICHHBIX 10 OJHOM IPSIMOH.
' PaBHOelicTBYIOIIASA CHIT
[IpakTryeckue pabOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOIO  JIBHYKEHUS
3.10 (mapuka B KHAKOCTH, MOJEIU  BJIEKTPUUECKOTO

aBToMOOMIII W Tak pganee). OmpenencHue CcpeaHei

CKOPOCTH CKOJBXKEHUs Opycka WM IIapuka Io



3.11

3.12

HaKJIOHHOM MmIocKocTH. OrmpeneneHue  MI0THOCTH
TBEPIOTO TeJa. OnbIThI, JEMOHCTPHUPYIOIIUE
3aBUCUMOCTh PACTSDKEHUsS (nedopmanu) NpyKUHBI OT
MPWIOKEHHON  cuibl.  ONBITEI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHHSI OT Beca Tejla U

XapaKTepa COMpUKaCarOINXCs HOBerHOCTeﬁ

dusnuecKue SBICHNS B IPUPOAE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMKU CKOPOCTSIMU B KMBOW U HEXXHMBOU IIPUPOJE,

JEMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

Texunueckue YCTpOﬁCTBaZ JAUHAMOMETD, MOJIIHUITHUKHA

JIABJIEHUE TBEPJIbIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Hasnenue TtBEpAoro tena. CrocoObl yMEHBUICHUS U

YBCJIMYCHUA NJABJICHUA

Z[aBJ'IeHI/Ie rasa. 3aBHCHUMOCTh JaBJICHUA ra3a OT 06’BéMa,

TEeMIEPaTypbl

Hepezlaqa JaBJICHUA TBépI[I)IMI/I TCJIaMHU, )XUAKOCTIAMHU U

razamu. 3akoH Ilackans. [TneBMaTHUeCKHE MalIMHBI

3aBUCUMOCTh  JIaBJICHUS KUIKOCTH OT  TJIyOMHBI.
I'uapocratnueckuit napagokc. CooOIaroImecs cocyabl.

FI/II[paBJ'II/IquKI/IC MCXaHU3MBbI

Atmocdepa 3emim u atMmochepHoe aaBieHue. [IpuanHb
CYIIECTBOBAHMS BO3AYIIHONH 000mouku 3emiu. OnbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaJl YPOBHEM MOpPs

N3mepenue atmocdepnoro npaeneHus. [lpubopsr s

HU3MCPCHUA aTMOC(i)epHOl"O JaBJICHUA

JlelicTBue KUIKOCTH WU Ta3a Ha MOTPYKEHHOE B HHX
Teno. BelTankuBatomas (apxuMenoBa) cuia. 3aKoH
Apxumena

[lnaBanue ten. Bo3gyxormnnaBanue

[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT
o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.

OnpeneneHre BbITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha



TEI0,  INOrpykEHHOe B KUAKOCTh.  IIpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIONIEH CHUJIbI, JACHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKHBAIOIIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMaA
MOTPYXEHHON B KMJIKOCTh YacTH TeJla U OT IUIOTHOCTHU
xuakoctd.  KoHcTpywpoBanwe — apeoMmerpa WM

KOHCTPYHUpOBaHUE  JIOJKM M  ompeeneHue  eé

Ipy30I0AbEMHOCTH

Odusnveckue  SBICHUS B TNPUPOJE:  BIUSHUC
4.10 aTMOC(epHOT0 aBJICHHs HAa )KUBOW OPraHu3M, IJIaBaHUE

pBIO

TexHudyeckue yCTpoOMCTBa: COOOIIAIOMIMECS COCY/bI,
411 YCTPOWCTBO BOAOMPOBOJA, THAPABIAYESCKHIA IIpecc,

MaHOMeTp, OapoMmeTp, BBHICOTOMEp, MOPLIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDb, DHEPT'MA

5.1 Mexanudeckas paboTta
5.2 Mexanudeckasi MOITHOCTb
53 [IpocTeie  MEXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' mwiockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeHneHnue mpaBuiia paBHOBECHS pblyara K 00Ky
«3onoroe  mpaBwiao»  MexaHuku.  Koaddurment
55 MOJIE3HOTO JIeUCTBUS MEXaHU3MOB. [IpocTtoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuuanbpHas SHEPTUU Tela, TOTHATOTO HaJ 3eMIE
5.7 Kunernueckas sneprust
£ g [Tonnass mexanuueckass SHeprusi. 3aKOH HM3MEHEHUS U
' COXPaHEHHUS MEXaHUYECKOI SHEepPTUn
[IpakTuueckue paboOTHI:
Onpenenenne  pabOTBl  CHJIBI  TPEHUSA  TIpH
5.9 paBHOMEPHOM  JBMKCHHH Te€la 10 TOPU30HTAILHOM

nosepxHoctu. VccienoBanue ycioBUii paBHOBECHS pblUara.

N3amepenne KIIJI HakmonHOM mmockocTh. M3ydeHnue 3akoHa



COXpPaHCHUA MEXaHUUYEeCKOMH OHCPIrun

dusznueckue SBICHUI B npupoac: pblHyaru B TCIIC

5.10
9eoBeKa
TexHuyeckue YCTpONCTBAa: pbluar, MOJABIKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJIePKAHUS
pazaena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOPHUHM CTPOCHHUS BemecTBa. Macca U pa3Mmepsl
' MoJieKya.  OmBITBL,  TOATBEPKIAIOIINE  OCHOBHBIC
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPHH
Mogenu  TBEPAOTO, KUAKOTO H  ra3oo0pa3HOro
6.2 cOoCTOsIHMM BemiecTBa. Kpucramumueckue M aMopgHBIC
Tena
OObsicHEHnE CBOMCTB razoB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 HA OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKOMN
TEOpHUH
6
6.4 CmauvBaHUE M KalWJUTSIPHBIC SBIICHUS
6.5 TemnoBoe pacmmpeHue u CkaThe
66 Temmneparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETUTOBOTO JIBMKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Cioco0bl M3BMEHEHHs BHYTpEHHEH
' SHEPTHUU: TeIUIonepeada U CoBepIIeHrue padboThl
6.8 Bunsl Termonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIMS,
' U3ITy4YeHue
6.9 KonnuectBo  TemnmoTel.  YaenpHas — TEIUIOEMKOCTh

BEIIECTBA

6.10 TennooOMEH U TEIIOBOE paBHOBECHE. YPpaBHEHHE



6.11

6.12

6.13

TEIIOBOro OanaHca

IImaBnenue n OTBCPACBAHUC KPUCTATINIMUCCKHUX BCIICCTB.
VY aenpHas TEIIIOTA MJIaBICHUS

[TapooOpa3zoBanne 1  KoHaeHcauus. Vcnapenue.
Kunenune. VYaenpHas  Temnora  nmapooOpa3oBaHMSL.
3aBUCUMOCTh TEMIEpaTypbl KUIIEHUS OT aTMOC(EpPHOTro

JaBJICHUA

Brnaxuocts BO3yXa

6.14

6.15

6.16

6.17

DHeprus TOIUIUBA. Y JebHas TeIIOTa CrOpaHus

[Mpunnuner  padotel  TemnoBbix — aBurateneit  KIT/]
TEIUIOBOrO ABUrartesis. TernoBble ABUraTesd W 3alluTa
OKpYXarollen cpeabl

3aK0oH COXpaHEHHUs U MPEBPAIEHUS SHEPTHH B TEIIJIOBBIX

mpouneccax

[IpakTrueckue paboThI:

OnpITel MO OOHAPYXKEHUIO  JICUCTBUS  CHII
MOJIEKYJIIPHOTO IIPUTSIKEHUS.

OnbITEl MO BBIPAIIMBAHUIO KPUCTAIIOB IMOBAPEHHOMN
COJIM WJIM caxapa.

OnpITel TIO0 HAOJIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, )KUJAKOCTEU U TBEPABIX TEI.

Onpenenenue JaBICHUS BO3yXa B OAJUTOHE IIIIPHIIA.

OnBITEI, JEMOHCTPUPYIONTUE 3aBUCUMOCTH JTAaBJICHHS
BO3JIyXa OT €ro 00bEéMa M HarpeBaHUs WU OXJIaKICHHUS.

IIpoBepka rumnores3sl JIUMHEHHONW 3aBUCUMOCTH JJIMHBI
CTONOWKA JKUIAKOCTH B TEPMOMETPUYECKOW TpPYyOKe OT
TeMIepaTyphbl.

HaGnronenne n3aMeHeHruss BHYTPEHHEH SHEPruM Teja B
pe3ynbTaTe Temonepeaayu U padoThl BHEITHUX CHIL.

Uccnegopanne SIBIICHUS TEII000MeHa npu
CMEIIMBAHUU XOJOJIHON U TOPSYEH BOJIBI.

OrmpezesieHne KOJMMYECTBA TEIUIOTHI, MOJIYYEHHOTO

BO,Z[OI71 Ipu TEMI000MEHE C Harp€TbiM MCETAINIMYECKHUM




6.18

6.19

AJTUHIPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.
WccnenoBanue nporecca uCapeHusl.
OnpeneneHre OTHOCUTEIBHOM BIAXHOCTH BO3/yXa.

Onpe,ueneHI/Ie YﬂCHLHOﬁ TCIJIOTHI IJIABJICHUS JIbJA.

@dusnueckue SBICHHS B TPUPOJAE: MOBEPXHOCTHOE
HATSDKEHWE W KamWwULIpHBIC SBICHHS B TPHPOJIE,
KpUCTAIUIBI B Tipupojie, u3nydenue ConHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHeTa.

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBI, IPHUMEPHI
WCIIOJIb30BAaHNsl KPHUCTAJJIOB, JKHJIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, TMCHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

1.2

7.3

7.4

DnekTpuzanus Tei. J[Ba poaa 3JIeKTPUYECKUX 3apsI0B

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEJl OT

BCJIMYMHBI 3apa0B U PACCTOSAHUA MCIKAY TeJ'IaMI/I)

Onekrpuueckoe moise. Hanpspk€HHOCT AIIEKTPUYECKOTO
nonsi. [IpyHIMI Cynepro3HIMu DIIEKTPUYSCKUX TOJIeH
(Ha KAYECTBEHHOM YpPOBHE)

Hocutenu aieKTpHUYeCKUX 3apsaoB. DJIeMEHTapHBIN

BHCKTpI/I‘-IeCKI/Iﬁ 3apsna. CTpOCHI/IC aToMa. HpOBO,Z[HI/IKI/I u

JIUJICKTPUKU

7.5

7.6

7.7

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
OJIEKTPUYECKUT ~ TOK.  YCJIOBUS  CYIIECTBOBAHUSA
AIEKTPUUECKOT0 TOKA. MICTOUHMKHM MOCTOSIHHOTO TOKa
HeiictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax




Onektpudeckas 1enb. Cuia Toka. DJIEKTPUUYECKOE

7.8
HaIpsKeHUE
29 ConpotuBienue MIPOBOJIHUKA. VY nensHOe
CONMPOTHUBJICHUE BEILIECTBA
7.10 3akon Oma 1 yJacTka 1enu
[TocnenoBarenbHOE W MapajuIeIbHOE  COSAMHEHUE
7.11
IIPOBOJIHUKOB
Pabota ® MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
213 DJeKTpUYECKUe TeNH W TOTPEOUTENTN SIEKTPHUSCKON
sHepruu B ObITy. KopoTKkoe 3ambIkaHue
[TocrossHHBIE MarHuThl. B3amMopnencTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mojie. MarHuTHOoe Tojie 3eMJM U €ro
7.15
3HAUCHUE IS )KU3HU Ha 3emiie
216 OmnsiT Opcrena. MaruuTHOE 10JI€ 3IEKTPUUYECKOTO TOKA.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBUe MarHMTHOTO TOJII Ha MPOBOJHUK C TOKOM.
. DNEeKTpOABUTATENb MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
17
AJEKTPOJIBUraTeIe B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIOpTE
OnbiTel  @apanes.  SIBieHune  3JIEKTPOMArHUTHOMN
7.18
unaykiuu. [pasuio Jlenna
DIIeKTPOTeHEPATOP. Crioco6s1 MOJTYyYEHUS
7.19 ANEKTPUYECKON  DHEPTHH. DNEeKTpOCTAaHIIMA  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[TpakTrueckue paboTHI:
OnpIThl 10 HAOTIOACHUIO SIEKTPU3ALUHN TEJ UHIYKIUEH
Y TIPU CONMPUKOCHOBEHUH.
7.20

UccnenoBanue nAEMCTBHS SIEKTPUYECKOrO TMOJS  Ha
MIPOBOJIHUKH M TUDJICKTPUKH.

COopka u mpoBepka pabOTHl AJICKTPUUYECKON IIETH



MIOCTOSIHHOT'O TOKa.
H3mepeHue U peryaupoBaHue CUIIbI TOKA.

N3Mepenune u peryampoBaHue HAPSKEHHUS.
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepes
PE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOPA M HANPSKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIE 3aBUCUMOCTD
JIEKTPUUYECKOTO CONPOTHUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOIA/IM TIONEPEYHOT0 CEYEeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH  TIpU
[IOCJIEI0BATEIBHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
ITpoBepka mpaBuia A CUIbl TOKa MPHU HapajjieIbHOM
coeMHEeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUYECKOIO TOKA, MAYIIEr0 Yepe3 Pe3UCTOop.
OmnpeneneHne  MOLIHOCTH — JIEKTPUYECKOIO  TOKA,
BbIJIENIIEMOM Ha pe3ucrope. VccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYILErO yepe3 JIAMIOYKY, OT HamlpsuKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHuTHOIO BSaI/IMO)IefICTBI/ISI IIOCTOSIHHBIX MAarHHUTOB.
M3yueHre MarHUTHOTO I10JIsl HOCTOSIHHBIX MarHUTOB IpU
ux oOweauHeHMM M pa3aeneHud. MccnemoBaHue
JEHCTBUS AIIEKTPHYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OneITEl,  JEMOHCTPHUPYIONIUE  3aBUCHMOCTH  CHJIBI
B3aUMOJICHCTBUS KATyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HallpaBlieHWs TOKa B Karymke. l3ydeHue

I[GI\/'ICTBI/IH MAargiMTHOrO IoJjii Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4yeHue paboTsI
BIIEKTPOJABUTATENS. UN3zmepenne KIIJ
3JIEKTPOJABUIATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAHUIO ABJICHHUA SHGKTpOMaFHHTHOﬁ HWHAYKIAHA:
HUCCICIOBAHUC W3MEHEHHI 3HAYCHUS M HaIlTpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

duznyeckue SABJICHUS B apupoac: IJICKTPHUYCCKUC



ABIIeHUsT B  atMocdepe, AIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeid MoIoCcoB,
POJIb MarHUTHOTO TOJIS JJISI KU3HHU Ha 3emile, MOJISIPHOE

CHUSIHHE
TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJIBTMETDP, PEOCTAT, CYETUYUK DJICKTPUUYECKON DHEPIHUH,

QJICKTPOOCBCTUTCIIbHBIC HpI/I60pBI, HarpeBaTCJIbHLIC

f.22 AIIEKTPOIPUOOPHI (mpumepsi), ANEKTPUUYECKUE
NPEIOXPAHUTEIH, JIIEKTPOMArHUT, 3JIEKTPOJBUTATEIND
MIOCTOSTHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKa
9 KIIACC
Kon
Kon anemenrta [IpoBepsieMble 2JIEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannueckoe JBWKeHHME. MarepuanbHasg —TOYKa.
' Cucrema otcuéra
8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOT'O IBUKEHUS
8.3 PaBHOMEpHOE MPSAMOJIMHEHHOE IBHKCHHE
HepasHomepHoe MPSIMOJIMHEHHOE JBUKCHHUE.
8.4 Cpennsis U MIHOBEHHas  CKOpPOCTb  Tejla  IpuU
HEPABHOMEPHOM JBH)KCHUU
VYckopenue. PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE
8 8.5
JBMKEHHE
8.6 Coboanoe naaenue. OneiTel ["anunes
PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTHU. Ilepuon u
8.7 yacToTa oOpamenus. JIuHeWHass W yrjoBass CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBerii 3akon HproToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIUT CyNEepIIO3UIINK CHIT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuna TpCHUA: CUJIa TPCHHUA CKOJIBXKCHUSA, CHIIA

8.13 TPEHUS TIOKOSI, IPYTUE BUIIBI TPEHUS
814 Cuna TsKeCTM M 3aKOH BCEMHUPHOIO TATOTEHHS.
' YckopeHnue cBOOOHOTO MaJICHUS
815 JBwkenne  tuiaHeT  Bokpyr  Comuuma.  [lepsas
' KOCMHYECKasi CKOpOCTh. HeBecOMOCTh 1 TIeperpy3Ku
PaBHOBecne  MarepuanbHOM  TOYKH.  AOCONIOTHO
8.16 )
TBEPJI0E TEIO
817 PaBHOBecue TBEPAOro Tesna € 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. M3menenue ummnynsca. MIMnyibsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTruBHOE IBUKEHNE
8.21 Mexanndeckasi paboTa U MOITHOCTh
8.2 PaGota cumn TsDKecTH, yHpyroct, TpeHus. CBs3b
' SHEPruM U paboThI
893 [loreHnmanbHass OJHEPrusl Tejla, MOTHATOrO  HAJ
' MIOBEPXHOCTBIO 3eMIIH
8.24 IToTeHnnanbHas SHEPTUs CKATON MPY>KUHbI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPIUn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU
[TpakTuyeckue paboTHI:
Ompenenenue CpeHed CKOPOCTH CKOJIBKEHHSI OpycKa
WIA JBIKEHHS MIapUKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Teja NMPH PaBHOYCKOPEHHOM
JBMKEHUH 110 HAKJIOHHOW TJIOCKOCTH.
8.27 HccnenoBanune 3aBHCHMOCTH IyTH OT BPEMEHH IIPH

PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HaYalbHON CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM
JIBWOKCHUHM 0€3 HadaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psaI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE

MPOMCIKYTKHU BPpEMCHU OJMHAKOBEIL.



8.28

HccnenoBanue 3aBUCIMOCTH CHUIIBI TPEHUSI CKOJIBKEHHS
OT CWJIbl HOpManbHOro naBineHus. OmpenencHue
KodpduureHTa TpeHus CkoJkkeHus. OrmnpeneneHue
KECTKOCTH TpYKUHBL. OmnpeneneHue pabOThl CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBKCHHH Tela II0
TOpU3OHTAIBHON MmoBepxHOCTH. OmpeneneHne paboOThI
CWIBl  yOPYrOCTH  IIpu  IOABEME  Ipy3a C
UCTIONIb30BAHUEM  HETOJABI)KHOTO W TIO/IBUKHOTO
0J10KOB

@usnueckue SBJICHUS B MPHUPOJIE: MPWINBHI M OTJIUBEI,

JABUKCHHUC IIJIAHCT ComHeuHoM CUCTCMbI, PCAKTUBHOC

ABHUKCHUC KUBBIX OPraHU3MOB

8.29

Texunueckue YCTpOﬁCTBaI CIInAOMETD, JaTYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

Koneb6arenbnoe nBrwxkenne. OCHOBHBIE XapaKTEPUCTUKH

>4 KoJIeOaHUI: IepHOJ], YacTOTa, aMIUIUTY 1A
9.9 MaremaTnueckuit u HpY>KUHHBIN MasiITHUKH.
' [IpeBpaienue sHepruu npu KonedaTeIbHOM ABHKEHUN
93 3aryxaromue KosneOaHusi. BpIHyXIeHHbIE KoJeOaHUS.
' Pe3onanc
Mexanunueckue BosiHbl. CBOICTBa MEXaHMUECKUX BOJIH.
94 [TpomonbHBIE W TONEpeYHBbIe BOJHBIL. J[IMHA BOJIHBI U
' CKOpOCTh €€ pacnpocTpaHeHus. MeXaHHNUeCKUe BOJIHBI
B TBEPAOM TeJI€, CEUICMUYECKHE BOJIHBI
9.5 3Byk. [')pomMKkoCTb 1 BbIcOTa 3BYKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OnpeneneHve 4yacTOThl UM Iepuoja  KoseOaHUit
MaTeMaTHYeCKOro MasiTHUKA.
97 OmnpeneneHue 4acToThl M HepuoAa  KoJjeOaHMi

NPY>KUHHOTO MasiTHUKA
HccnemoBanne 3aBUCHMOCTH  MEPHOJIa  KOJICOAHMIA
MOJBEIICHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.

HccnenoBanne 3aBUCHMOCTH — IMEpHOAAa  KoJeOaHUI



MPYKMHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHMOCTHU nepuosa KOJIeOaHHH rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXuHsl. MI3mepenue yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SBICHUS B mpupoae: BOCIIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUUYECKHE BOJIHBI,
IlyHaMH, 3XO
99 TexHUYECKHEe YCTPOKMCTBA: JXOJOT, HCIOJb30BAHNC

yIBTPa3ByKa B ObITY M TEXHUKE

10

11

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DJNEeKTPOMarHuTHOE MoJje. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 371€eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npuponaa cBera. CKOpOCTh CBeTa.
' BonHoBBIE CBOlICTBA CBETA
[TpakTyeckue paboTHI:
10.4 N3yueHne CBOHCTB  JJIEKTPOMATHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBEHOTO TeedoHa
@dusnueckue SBICHUS B TPHPOJE: OWOIOTHIECKOE
10.5 neicTBue BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOT'O U3ITy4eHUN
106 Texuuueckue YCTPOMCTBA: HCIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. MIcTOUHHMKY cBETa
11.2 IIpssmonuHEHOE pacipoCcTpaHEHNE CBETa
Otpaxenue cpeta. [lmockoe 3epkano. 3aKOH OTPAKEHUS
11.3
cBeTa
114 [Ipenomnenne cBera. 3aKOH TPEIOMIICHUS CBETa.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETa
11.5 Jlunza. Xox nmydeit B muH3e
118 Onrtuyeckass cuctema QoroanmnapaTa, MHUKpPOCKONAa U
' TEJIeCKOIa
11.7 I'maz kak onTtudeckass cucrema. bimsopykocTts u
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11.8

11.9

11.10

JaIbHO30PKOCTh

Paznoxkenue Oenoro ceera B CIICKTD. OmnswiTel HeroTOHA.

CroxeHne CneKTpalibHbIX 1IBETOB. Jlucnepcus cBeTa

[TpakTuyeckue pabOTHI:

HccnenoBanne  3aBUCHMOCTH ~ YIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yTJja MaJeHusl.

W3ydeHne xapakTepUCTUK U300paKeHUs MpeaMera B
TUTOCKOM 3€pKalie.

HccnenoBaHnne 3aBUCUMOCTH yIyia MPEIOMICHUS
CBETOBOTO Jiy4a OT yIJia MaJeHHs Ha TPAHHIE «BO3AYX —
CTEKJIO».

[Tomyyenue n300pakeHU C MTOMOIILI0 COOMPAIOIICH
JIUH3BI.

Onpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIIEH JTUH3HI.

OnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUATHIO LIBETA MPEAMETOB NpPU HX
HaOJIIOZICHUU Yepe3 IIBETOBBIC (PHIIBTPHI

dwusnveckue sSBICHUS B mpupoze: 3atMmeHuss CoiHIa U
JlyHbl, 1IBETA TEJ, ONTHYECKUE SBJICHUS B aTMocdepe

(uBeT HEeOa, pedpakmus, paayra, MUPax)

11.11

Texnuueckune YCTpOMCTBA: OYKH, IIEPUCKOII,

(pOToannapaT, OIITUYCCKUC CBETOBOAbI

KBAHTOBBIE SIBJIEHU A

121

OmnbiTel Pesepdpopaa u mnaHeTapHass Monedb aToMa.

Moaens aroma bopa

12.2

12.3

12.4

I/ICHYCKaHI/IC n IIOrJIoOmCHUE CBE€Ta aToOMOM. KBaHTHI

JIuHeityaThie CEKTPbI
PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

Crpoenune aromHoro szapa. HykionHas Monenb

aTOMHOTO spa. M3oTonsl

12,5

12.6

PannoaxtuBHble npespaiienus. Ilepuon momypacnana

ATOMHBIX AO€P

SnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsA0BOrO U



MaCCOBOI'O YHUCECII

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus sanep. Mctounuku sHeprun
' ComHLa u 3Bé31
129 Snepnas oHepretuka. [lelicTBUE  paJMOAKTUBHBIX
' U3JIy4YEHUH Ha JKUBBIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HaGuntoieHue CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB
12.10 U3ITy4YEHus.
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIrUM YacCTHULIB
10 TOPMO3HOMY IyTH (110 (poTorpadusm).
W3mepenue paauoakTUBHOTO (oHA
@usnueckue SABJICHMS B IPUPOJE: E€CTECTBEHHBIN
pasnOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE U3JIYYCHHE TMPUPOJHBIX MHUHEPAIIOB,
NEMCTBHE pAAUOAKTUBHBIX M3JIYYEHHH Ha OpraHu3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NMpoBePsSIeMOro
TpedoBaHUS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonumanue poau  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEJCTABICHUH O 3aKOHOMEPHOI CBA3U
U II03HABAa€MOCTU SIBICHUH TPUPOABI, O POJM DIKCIEPUMEHTa B
¢buszmke, o0 cucTeMooOpasywomield poau (U3MKA B Pa3BUTHHU
€CTeCTBCHHbIX HAayK, TEXHUKHM M TEXHOJIOTUH, 00 HBOJIOLUU
¢u3nyeckux 3HaAHUH M UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYUHOM
KapTUHE MHUpa, O BKIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB OKPY>KAIOLIETO

MHpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHus O BHMJAX MaTepuu (BEIIECTBO U TMOJE), O JABUKEHUU Kak
croco0e CyIIecTBOBAHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI Teopun
CTPOEHMSI BELIECTBA, O (U3NYECKOM CYIIHOCTU SIBICHUN TNPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (pU3HUecKoe SIBJICHHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUHN
B OKpYXarollleM MHpEe, BbIIENSAs MX CYUIECTBEHHbBIE CBOWCTBA

(mpu3HAKH)

Bnagenne ocHoOBaMH IIOHSTHHHOTO arrapara M CHMBOJMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHHUEC HX IS PCUHICHUA y‘le6HI>IX 3aaa4,
YMCHHUC XapaKTCpPpU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA U

MMpONHECChl, UCIIOJIb3YsL Q)YHﬂaMeHTaJ'IBHLIC U SMITUPUYICCKHUEC 3aKOHBI

VYMenue onnucrBaTh HN3YUYCHHEBIC CBOMCTBA TEII U (bnmqecm/le SABJICHUA,

UCTIONB3YS (PU3UUYECKUE BETHUUHBI

Bnagenne ocHOBaMH METOAOB HAay4YHOTO TIO3HAHUS C Yy4ETOM
COOJTFOICHUST TIPABHJI OE30MMACHOTO Tpyja: HabmoaeHue (PU3NIecKuX
SIBJICHU:

YMEHHE CAMOCTOATEIBbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY

U3 JJaHHOTO Habopa o0OpYIOBaHMS MO WHCTPYKIUHU, OMHCHIBATH XOJ



OTIBITA M 3aMKCHIBATH €TI0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
MPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:
YMEHHE IUIAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTANIbHYI0 YCTAaHOBKY IO MHCTPYKLHMH, BBIYUCIATH
3HaYeHHE BEJIMYMHBl U aHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTAThI C
y4€TOM 33/IaHHOM MOTPENTHOCTH Pe3yIbTaTOB U3MEPEHHIA;
IIPOBEJICHUE  HECJIOXKHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEIOBaHMI;
CaMOCTOSITENIFHO  COOMpPATh  OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJIUTH  HUCCJIEJIOBAHME IO  HUHCTPYKUUHU,  MPEICTABIATH
MOJTy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJIE TaONUIl U
rpaMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUCCIICOOBaAHUA

[TonnmMaHue  XapaKTepHBIX  CBOMCTB  (DM3MYECKUX  MOJCICH
(MaTepuanibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, JKUJIKOCTEH UM TBEPABIX TeJ, IUIAHETapHAas MOJENb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOIO f]pa) U YMEHHE NPUMEHSITh UX JUIs

0OBSICHEHNS (bl/ISI/I‘ICCKI/IX MpouecccoB

VYMmeHue oOBACHATH (PU3MUECKUE MPOLIECChl U CBOICTBA Te€l, B TOM
Yuclle W B KOHTEKCTE CHUTyallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapaKTepa, B YaCTHOCTH, BBIABIIATH IPUIMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yYEHHbIE CBOMCTBA (PU3UUECKUX

SBJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemath pacuéTHble 3amaud (Ha 6a3ze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (OpMynbl, CBs3bIBalOIIME (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHEC 3a/ayiu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXouMbIe JUIsl €€ pelleHHs], UCII0JIb30BaTh CIPABOYHbIE JaHHBIE,
MpOBOAUTDH paC‘IéTBI U OHOCHHUBATL PCATUCTUYHOCTL IOJIYYCHHOI'O
3HaYeHUs (PU3MUECKON BEIMUYMHBI, YMEHHUE ONPENEISITh Pa3MEPHOCTD

(bHBquCKOﬁ BCJIIMYHNHBI, HOJ'Iy‘-ICHHOﬁ IIpU pCHICHUH 3ada4n

YMeHue XapakTepu3oBaTh IMPUHLUIBI  JEHCTBUS  TEXHMUYECKUX
YCTPOMCTB, B TOM YHCIE OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 UX OMMCAHUIO, UCIOJb3Ysl 3HAHUA O
CBOMCTBAaX (U3MYECKUX SBJIEHUH U HeoOXoaumble (U3HUECKUe

3aKOHOMCPHOCTH




10

11

YMeHHe HWCHoJib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
MMOBCETHEBHOM KM3HM JUIsi  oOecreueHusi OEe30MacHOCTH TpH
oOpamieHud ¢ OBITOBBIMH ~ IpUOOpaMH M TEXHHUYECKUMHU
YCTPOHCTBAMHU, COXpAaHEHHs 30pOBbS U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHHS B OKpYXKAloIeHd cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPHUMEHEHUS IOCTHXCHUH (HU3MKH M TEXHOJIOTHH

AJI1 paquOHAJIBHOTO IMPUPOAO0IIOJIB30BaHUA

OneiT moOHMCKa, TpeoOpa3oBaHUS M MPEICTaBICHHUS WHGOpMALUU
(UBUYECKOTO COACP)KaHMUSI C HCMOJIB30BaHUEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIMM HAa OCHOBE UMEIOUIMXCA 3HAHUM W
JIOTIOJTHUTENBHBIX ~ MCTOYHHUKOB, yYMEHHUE  UCIIOJIB30BaTh  IPHU
BBINIOJTHEHUH Y4YEOHBIX 3aJaHUi HAaYYHO-TOMYJISIPHYIO JIUTEpaTypy
(GU3MYECKOTO COMEpIKaHUS, CIPABOYHBIE MaTepUaibl, PECYpChl CETU
WuTtepHer; BnajeHue 0a30BBIMM  HaBBIKAMU  IPEOOpa30BaHUS
nHpOpMAIlMd W3 OJHOH 3HAKOBOM CHCTEMBI B JAPYIyi0; yMCHHE
CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIECHHUS Ha

OCHOBE MH(POPMAIUHU U3 HECKOIbKUX UCTOYHHKOB



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA

OI'D 11O PU3SUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBwxkeHue. MatepuanbHas Touka. CucremMa oOTcyéTta.
' OTHOCUTENHHOCTD JIBHKEHUS
PaBHomepHoe u HepaBHOMepHOe nBwKeHue. CpenHssi ckopoctb. dDopmyna
1.2 JUTSL BBIYUCIIEHUS CPEIHEN CKOpOCTH: V = S/t
PaBHOMEpHOE TPSAMONHMHEWHOE ABIKEHUE. 3aBUCHMOCTh KOOPAMHATHI Teja
OT BPEMEHH B CJIydae paBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBHKCHHUSI:
13 x(f)=x,+vt
I'padvkm 3aBUCHMOCTH OT BpPEMEHH IS MPOCKIIMH CKOPOCTH, IMPOCKIIHH
MepeMeIeHusl, MyTH, KOOPAUHATHl IPU PABHOMEPHOM MPSMOJIUHEHHOM
JIBUKCHUH
3aBUCUMOCTh KOOPJAMHATHI TeJla OT BPEMEHHU B Cllydyae PaBHOYCKOPEHHOTO
PSIMOJTMHEMHOTO JIBHKCHUS:
2
Sy =vg, =+ a = %
DopMyIBl TSI IPOCKIMH MTEPEMEIICHHUs, TPOSKIIUNA CKOPOCTH M MPOCKIIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKCHUU:
2
1.4 s.(D=yy,-t+a,- 5
U_\'(f) =Up, +a, £,
a,(r) =canst,
Ul.‘r2 - le: =2{’IIS.‘E
I'paduku 3aBUCHMOCTH OT BpEeMEHHU JUIsl MPOEKLUU YCKOPEHHs, MPOEKIIHH
CKOPOCTH, TPOCKIIUU MEpPEeMEIeHUsI, KOOPAUHATH MPH PABHOYCKOPEHHOM
HPSIMOJIMHEMHOM JIBH)KEHUU
CBoOoanoe manenune. dopmyIibl, omHUCHIBAIONIME CBOOOJHOE TajJeHUE Tema
r M0 BEpTUKAIHU (ABM)KEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHH MJIsi MPOEKIUU YCKOPEHHS,

MPOEKIMH CKOPOCTH W KOOPAWHATHI TPU CBOOOJHOM MAJCHUM Tejia IO



BEPTHKAJIH
CkopocTh PaBHOMEPHOTO IBIDKEHHS Tela MO OKpyXHocTH. Hampasnenne
CKOPOCTH.

®opmyna 1Ji1 BBIYMCIEHUS CKOPOCTU YEpPe3 paguyc OKPYKHOCTH M IEPUOJ

oOpareHus:
L= 2R
T
1.6 LentpoctpemurensHoe yckopeHue. HampapieHne LEHTPOCTPEMUTEIBHOTO
yckopenus. Dopmyina 1t BBIYMCIEHUS! YyCKOPEHUS:
2
_w
%R
®opmyia, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIleHUs:
V= !
T
Macca. [1notHocTh Bemecta. @opmyra il BBIYUCICHHS TNIOTHOCTH:
1.7 _m
V
1.8 Cuina — BexkTopHas ¢uszndeckas BeauyrHa. CI0KeHue Chl
1.9 SIBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBiIe€HHOCTh BEKTOpPa YCKOPEHHUS TeJla U BEKTOpa CHUJIbI,
JICUCTBYIOLLEH HA TEJIO
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 _ _
Fy 1 =-Fi»
TpeHue nokos U TpeHue cKoiabxeHus. Popmyna s BBIYUCICHUS MOIYJIA
1.12 CHUJIBI TPEHUS CKOJIbKECHHUSI:
F_=un-N
=t
Hedopmarus tena. Ymnpyrue m Heynpyrue nedopmanuu. 3aKOH YIpyrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:



my -,
F=G-—L1 _2
R
Cuna TsxecTu. Y CKOpeHue CBOOOHOTO TTaACHMS.
dopmyna Juisi BBIYUCICHUS CUJIBI TSHXKECTH BOJIM3U moBepxHocTH 3emiu: F =
mg.
JIBmwxenue mnaneT Bokpyr Comnia. [lepBas kocMuueckast CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKkas BeIMUnHa.
1.15 pP=mo
Nmnynsc cucremsl ten. M3menenue umnyinbsca. IMITynbsc cuitsl

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
1.16 D=myUy +nn Uty =const
PeakTrBHOE BUXEHUE

Mexannueckasi pabota. @opmyia ajsi BEIYUCICHUS PaOOThl CUIIBL:

A=Fsoosc

117 MexaHndeckast MOIITHOCTD:

n=24
r

Kunernueckas u MMOTCHIHMAJIbHAsA SHCPIUs. d)opMyJIa JJIA BBIYHMCJICHUA

KUHETHYECKOU OHCPIUM:

HEJE
By
1.18 .
Teopema o kuHeTnyeckout 3Heprun. Dopmyna AJisi BEIYUCIEHUS

HOTCHI_II/IaJ'ILHOI\/JI OHCPIUU TCjia, MOAHATOIO

HaJ 3eMIei:

E,= mgh

Mexanuueckasi JHEPTUSL:

E=E;+E,

1.19 3aKkoH COXpPAaHCHUA MEXaHHU4YECKOM OHCPI'UH. (DopMyna JJI 3aKOHa

COXPAaHEHHUs MEXaHUUYECKOI HEpPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.

[IpeBpamieHne MEXaHMYECKOM SHEPIUU IIPU HATMYUU CUIIBI TPEHUS.

1.20 [IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.



Peruar. Momenrt cuiisl; M - Fl.

VYcioBue paBHOBECHS phluara:

M +M, +..=0
[ToasrxubIi 1 HeMOABWXKHBIN O0510KU. KIIJ[ mpocThIx MEXaHU3MOB,
n= Anonesman
A‘S&TIHHH
JlaBnenue TBEpAOIO TENA.

dopMyna 1y BBIYMCIICHMS 1aBJICHUs TBEPIOIO Tea:

_F
P==-
1.21 JaBnenue raza. ATMmocdepHoe J1aBlieHue.
I'mppocraTndeckoe naBiIeHUE BHYTPH KUJIKOCTH.
®opmyna 175 BBIYUCIECHNS JaBICHUS BHYTPU KUAKOCTH:
P=pgi+D,
1.22 3akoH [lackans. ['unpaBnudeckuii mpecc
3akoH Apxumena. Popmyna Uisl ONPEICIICHUS BBITAIKUBAIOIIEH CHIIBI,
NENCTBYIOIIEH Ha TEJIO0, NOTPYKEHHOE B )KUIKOCTh WIIN Ia3:
1.23
F_jkm_ =pgV
VYcnosue miaBanus tena. [InaBanue cyoB U BO3qyXoIjIaBaHUE
Mexannueckue kojeOaHUs. AMIUIMTYJa, MEPUOI M YacToTa KoJeOaHH.
194 ®dopmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUOJ] KOJIEOAHUMN:
vl
T
195 MareMaTuueckuil U INpYKUHHBIA MasTHUKW. [IpeBpaiieHue sHepruu Inpu
' K0JIeOATEIbHOM JIBU)KEHUHU
1.26 3aryxatomue kojebanus. BeiHyxennsle konedanus. Pezonanc
Mexanunueckue BoaHbI. [IpoosbHbIe U IONEpeYHbIe BOIHBI. J[1MHA BOJIHBI U
1.27 CKOPOCTb PacCIpOCTPAHEHHUS BOJHBI:
A=v-T
198 3ByK. [’ pOMKOCTB M BbICOTa 3ByKa. OTpakeHHe 3BYKOBOUM BOJIHBI Ha IPaHULIE
' IByX cpel. MH(pa3Byk U yIbTpa3ByK
199 Ipakxmuueckue pabomol

I/IBMepeHI/Ie cpez[Heﬁ IINIOTHOCTH BCHICCTBA, apXHMe,HOBOﬁ CHIIBI, JKECTKOCTHU



1.30

npYXUHBI; KO (ULIMEHTA TPEHUS CKOJBXKEHHUSI; PA0OTHI CHUIIBI TPEHHUSI, CHIIBI
YOPYTOCTH; CPEIHEM CKOPOCTH BIKEHUS OpyCKa MO HAKJIOHHOW TIOCKOCTH;
yCKOpeHusi Opycka MpU JBIKEHUH MO HAKJIOHHOM IUIOCKOCTH;, YacTOTHI U
nepuoia KojeOaHWH MaTeMaTHYeCKOTO MasTHHKA; 4YacTOThl U Iepuoja
KOJIeOaHUI MPYKUHHOTO MAasSTHHKA; MOMEHTAa CWIBI, JCHCTBYIOIIETO Ha
pbidar; pabOThl CHJIBI YOPYTOCTH TIPH TMOABEME Tpy3a C IMOMOIIBIO
HETOJBMKHOTO 0JI0Ka; paboThl CHIIBI YIOPYTOCTH MpU TOIBEME Tpy3a ¢
IMOMOIIBIO TTOABMKHOIO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHUCHUMOCTH BbITAJIKHBAIOIIEH
CHJIBI OT MAacChl Te€Ja; CUJIbl TPEHHUS CKOJBXEHUS OT CHJIbI HOPMAaJbHOTO
JABJIEHUS W OT poAa TOBEPXHOCTH; CHUJIbI YNPYTOCTH, BO3HHUKAIOIICH B
npyXHHE, OT CTENeHU Aedopmanuu MpYKUHBI; YCKOpPEHHsI Opycka OT yriia
HAKJIOHA HaMpaBIAmONIeH; mepuoAa (4acTOThl) KoJIeOAHUH HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH, TIEPUOAa KOJICOaHW MPY>KMHHOTO MAasSTHHUKA OT
Macchl Tpy3a M JKECTKOCTH TPYKHHBI; HCCIEIOBaHHE HE3aBUCHMOCTH
neprofa KoyjeOaHWUN HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka

YCJIOBUSA paBHOBCCHA pbldara

Duszuueckue s61eHUL 8 npupoée.‘ NpUMEPbl ABHXKXCHUA C PA3JIMYHBIMU
CKOpPOCTsAMU B JKMBOM M HEKHBOU IIpupoac, I[efICTBHC CUJIbl TPCHUA B
Ipupoac W TEXHUKC, NPUIIHMBLI W OTIHUBBLI, IBUXKXCHHUC IIIAHCT ConHeyHon
CUCTCMBbI, PCAKTHUBHOC JABMKCHHUC IKHUBBIX OPraHU3MOB, pPbIYarun B TCJIC
YCIO0BCKa, BJIUAHUC aTMOC(bepHOFO JIaBJICHUS Ha JKUBOU OpraHu3M, IIJIaBaHUC
pBI6, BOCIIpUATHUEC 3BYKOB JKHBOTHBIMH, 3CMIICTPSACCHUC, celicMHUeCcKHe

BOJIHBI, IYHAMH, 3XO

1.31

2.1

Texnuueckue ycmpoticmea. CIAAOMETp, TATYUKHA TIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, AMHAMOMETp, MOAIIUIHUKH, PAKETHl, pblYar, MOJBWKHBIA H
HETIOJIBMKHBIN OJIOKHW, HAKJIOHHAS TJIOCKOCTh, MMPOCTHIC MEXaHU3MBI B OBITY,
COOOILAIOIIUECS COCY/IbI, YCTPOUCTBO BOJOMPOBO/IA, THIPABIMUECKUIA MTpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, IXOJIOT,

WCIOJIb30BAHUE YIbTPa3BYyKa B OBITY U TEXHHUKE
TEIUIOBBIE ABJIEHU A
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMUHETUYECKOH TEOPUU CTPOCHHUS

BemecTBa. Mojenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOr0  COCTOSTHUN

BenlecTBa. Kpucramnnueckue u amopgHsbie Tena



I[BI/I)KCHI/IC qacTul BCIICCTBA. CBs3b CKOpPOCTH OBWXXCHUA YaCTUL[ C

22 Temreparypoil. bpoyHoBckoe nBmkenue, mudpy3us
2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS
2.4 TenioBoe paciivpeHue u cxxatue
2.5 TemoBoe paBHOBECHE
26 Buytpennss sueprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHUS
' BHYTPEHHEHN SHEPruun
2.7 Bunel Temonepenayn: TemI0NpoOBOIHOCTb, KOHBEKLUS, U3TyUEHHUE
HarpeBanne u oxmaxaeHue ten. KonaudecTBo TEIUIOTHL. Y eibHas
28 TEIUIOEMKOCTb:
O=cml(t,~t)
3aKOH COXpaHEHHMsI SHEPruu B TEIUIOBBIX MPOILECCaX. Y PaBHEHUE TEIJIOBOIO
2.9 OanaHnca:
O+0,+..=0
Hcnapenue u koHaeHcauus. VI3MeHeHHe BHYTPEHHEH JHEPIMM B IIpoLEcce
2.10 WCTIapeHuss W KOHJAeHcanuu. KumeHue >KUAKOCTH. YIelbHas TeIuloTa
napoo0pazoBanus: L = Q/m
2.11 BraxxHocTh BO3myxa
[lnaBnenne u kpucrammzanus. V3MeHEHWE BHYTPEHHEW OHHEPruu MpHU
IUTABJIEHUU M KPUCTAUIN3ALMU. Y IeTIbHAs TEIJI0Ta IUIaBJICHUS:
212 0
"
213 BHyTpeHHssT SHeprus cropaHusi TOIUIMBA. YJelbHas TEIUIOTa CropaHus
. torumBa: g = Q/m
2.14 [Mpuniuns! paboTs! TermoBbix apurateneit. KI1/1 terioBoro apuraTens
Ilpakmuueckue pabomol
W3mepenne  ynenpbHOM — TEIUIOEMKOCTH — METAUIMYECKOTO  LIMIMHIPA,
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHON TemmepaTyphl
215 (UKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTblii IHIUHAP;

KOJIMYECTBA TEIIOTHI, OTAAHHOTO HArpeThIM LMJIMHIPOM, MOCIIE OMYCKAHMS
€ro B BOJly KOMHATHON TeMIepaTyphl; OTHOCUTEIBHON BIa)KHOCTH BO3IyXa;
YACNIbHOMW  TEIJIOTHl  TUIaBJCHUS Jibaa. MccimenoBanue  U3MEHEHUS

TEMIICPATYpPbl BOABI IIPU PA3JIMYHBIX YCJIOBUAX; SABJICHUA TeriooOMeHa npu




CMEIIMBAaHUHU XOJOIHON U FOqueﬁ BOJBI; IpOLI€CCa UCIIAPCHUSA

Qusuueckue A6leHUs 6 npupode. TIOBEPXHOCTHOE HATSHKCHHE U

KalmWJJIAPpHBIC ABJICHUA B MPUPOAC, KPUCTAJUIBI B IMPUPOAC, HIIIYUCHUC

210 Connia, 3amep3aHue BOIAOEMOB, MOpPCKHE Opu3blI; 0Opa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoiicmea:  KaWUISIPbI, TMPUMEPHl  UCTIOJIH30BAHUS
517 KPHUCTAJJIOB, JKHIKOCTHBI TEPMOMETp, NaTYUK TEMIIEPaTypbl, TEPMOC,
' CUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, TICHXPOMETP, MapoBasi TypOHWHA,
JIBUTATENTh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Dnextpuzanys Ten. J[Ba BUIa AIEKTPHUSCKUX 3apsiIOB
3.2 B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHCHHS AICKTPUUIECKOTO 3apsiia
34 Onexrpuueckoe noine. Hanpsx€HHOCTh 3nekrpuueckoro mnossd. [IpuHuun
' CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JleicTBHE SIEKTPUYECKOTO MO Ha
' ANeKTpUIecKue 3apsiabl. [[pOBOTHUKY U THAICKTPUKH
[TocTostHuBIN 3nekTpuyecKkuil TOK. JlecTBUs 3iekTpuueckoro toka. Cuia
3.6 Toka. Hampsixenue.
I=qg/t,U=A/
37 DJIEKTPUYECKOe COMPOTUBIICHUE. Y AETHHOE dIEKTPUIECKOE COPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma s yyactka snekrpuyeckon menu: | = U/R
[TociienoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I, =I,. U=U,+U,. R=R, +R,
3.9 [MapannensHoe coeAMHEHNE TPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U=UsI=I+I;R=2.
2
CMeniaHHble COSTUHEHUS IPOBOTHUKOB
PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3.11 3akoH J[>xoynsa — Jlenua:



3.12

3.13

2
O=I"-R-t
OnbiT DOpcrena. MarHuTHoe 1osie ONPsIMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHAYKIHUH

MaruutHoe mnoJie MOCTOSHHOTO MarHuta. B3auMoaelcTBHUE IOCTOSHHBIX

Mar"suToB

3.14
3.15

3.16

JelicTBuE MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
OnbiTel Papajnes. SABaeHue 3eKTpoMarauTHON nHaykuu. [Ipasuiio Jlenua

IIpakxmuueckue pabomol

N3mepeHne 3lEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOILIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopbl, JaMIo4ka), OT HamNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCUMOCTH CONPOTUBIEHUS OT JUIMHBI [POBOJHUKA, IUIOUIAJAH €ro
MOTIEPEYHOT0 CEUEHUS U YICIbHOTO COIIPOTUBIICHHUS.

[IpoBepka  mpaBunma s AIIEKTPUIECKOTO HANpsDKEHUSLT — TIpH
MOCJICIOBATEIbHOM ~ COCAMHEHUH TPOBOJHMKOB; TpaBWia IS  CHJIBI
JNEKTPUYECKOT0 TOKa TMpPU MapajljieIbHOM COEIWHEHUH MPOBOJIHHUKOB

(pe3ucTophl U TaMITOYKa)

3.17

3.18

3.19
3.20

Qusuueckue A6NeHUs 6 npupode. IEKTPUYECKHUE SABICHHS B aTMocdepe,
JJIEKTPUUYECTBO HKMBBIX OPraHU3MOB, MarHUTHOE Ioje 3eMiH, Jpend
HOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJ1s1 )KM3HU Ha 3emiie, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIEpMETP, BOJIbTMETP, PEOCTAT,
CUETUYMK DJIEKTPUUECKOM HHEPruu, DSIEKTPOOCBETHTEIbHbIE IMPHOOPHI,
HarpeBaTellbHbIE AIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NpPeIOXPaHUTENH, 3JIEKTPOMArHUT, JIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
TeHEpaTop MOCTOSHHOIO TOKa

9H€KTpOMaI‘HI/ITHBIe BoaHbI. IlIkana SJICKTPOMArHuTHBIX BOJIH

queBaﬂ MOACJIb CBETA. HpHMOHHHeﬁHOC pacnpoCTpaHCHUC CBCTa

3.21
3.22
3.23

3.24

3akoH oTpaxeHus cBera. [11ockoe 3epkasno
[Ipenomiienue cBeta. 3aKOH NPETIOMIICHHUS CBETA
Hucnepcus ceera

JIunza. Xop nyueit B inH3e. DOKYCHOE pacCTOSAHUE JIMH3bL. ONTHYECKas cuia
muusel; D = 1/F



3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuyeckue pabomuwl

N3mepenne oONTHYECKOH CHIIBI COOMpArOIIeld JIMH3BI;  (POKYCHOTO
paccTosiHUsL coOOMparoLIeii TMH3HI (10 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U
n300pakeHusI, KOTAa MpPeAMET PAacIoiOkKeH B BOMHOM (hoKyce), ToKa3aTems

3.26 mpenoMieHHs CTEKIIA.

UccnenoBanue cBoiicTBa u300pakeHHUs, TIOJTYYEHHOTO C IOMOIIBIO
coOuparomen JIUH3bI, U3MEHEHHsS (POKYCHOTO PACCTOSIHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YIJla MPEJIOMIJICHUSI CBETOBOTO JIyda OT yIJjla MajJeHus Ha
IpaHMIIE «BO3YX — CTEKIIO»

307 Quzuueckue senenus 6 npupode. 3atmenus ConnHua u JIyHbI, 1BeTa Tel,
. ONITUYECKHUE SABJICHUS B aTMocdepe (IIBET HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToammapar, ONTHYECKHUE

' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PaguoaktuBHOCTh. Anb(da-, Oera-, ramma-usznyueHus. Peaknum anbda-u
' Oera-pacmana
45 OmnbiTel Pesepdopna mo paccesnuto anbda-uactuiu. IlnmanerapHas monenb
' aToma
4.3 CocraB aromHOTO sipa. M30Tomst
4.4 [Tepron nonypacnaga aTOMHBIX SIAEP
4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsAA0BOI0 U MacCOBOT'O YHCEN
Qusuueckue s6NeHUA 6 Npupode: E€CTECTBEHHBIH paaMOaKTHUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTHBHOE H3IyYeHUE MPUPOTHBIX MHUHEPAJOB,
JIeiCTBUE PaJIMOAKTUBHBIX U3TYYEHUI Ha OPraHu3M YeIoBeKa
T Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, WHAMBHIYaJIbHBINH HTO3UMETP,

KaMcepa BI/IJ'IBCOHa, AACPHAA OHCPICTHKA
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