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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (enepanbHOl paboueit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCSd W OpraHu3alui0 H3yYeHUS
(Gu3MKU Ha JeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4deHHs, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro Marepuania
no rogam o0yyeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIMXCsl.

[Iporpamma mo ¢usnke pazpaboTaHa C IEJbI0 OKa3aHUA METOIUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TIOCKOJbKY (HU3MdYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Owumosiorueld, acrpoHoMuerd u QGU3NICCKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEIYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEJOBAHUS;

e UWHTEPNPETHPOBATH  JIaHHBIE W  HWCMIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JIsl TIOJYyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro npeamera «®DPusuka» B



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux

OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM

Konnernn Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadbps 2019 r. Ne T1IK4BH).
eaun nzyyenus pusuku:

NpHOOPETeHHEe HHTEpeca M CTPEMIICHHS OOYYalIIHUXCd K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBaHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O PONM (U3UKU TSI Pa3BUTHS JPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I}KeHI/Ie OTHUX ueneﬁ IMporpaMmsel 110 (bHBI/IKC Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PEIICHUEM CICAYIOIUX 3a1a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINMUCHIBATh M OOBSACHATH (DU3UUYECKHE SIBJICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIIMX pacuETHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII01aTh MPUPOIHBIC SBICHUS U BHITIONHATH OTBITHI,
nabopaTopHble  pabOTBl W  OKCIEPUMEHTAIBHBIE HUCCIENOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIFOYast MHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUIX (DU3UKH, aHATN3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu npodheccHoHATBHOM ASSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3MUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOIO OONIETro

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8



Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 yaca B HeIeINiO).

[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEIb AT BbIOOP MPOBEIECHUS
7abopaToOpHBIX PAbOT M ONBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPYKAOLIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusnueckue
npubopsbl. [lorpemnocts n3Mepennit. MexxayHapoiHas cucTeMa €JIMHULL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM H3Y4alOT TPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bSICHEHHE
HabonaemMoro sBieHus. Onucanue GU3NUeCcKUX SBJICHUN ¢ TOMOIIBIO MOJIEeH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSI.
2. duzuyeckue nMpuOOPHI U MpoLEypa NPIMBIX U3MEPEHHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue 1EHBI JEICHUS MIKAIbl U3MEPUTEIHLHOTO MprUdopa.
N3mepenne paccTOSTHUN.

N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEJL.

ok wen

N3Mmepenune Ttemmeparypbl MpU MOMOIIM >KUJKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphl.
6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: AAJTBHOCTh MOJETA
IapyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwxkenne dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YaCTHI[ C
TeMIieparypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH M TBEPIBIX
(kpucTayuMdyeckux) Teia. B3amMoCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OCoOEHHOCTH
arperaTHbIX COCTOSSHUI BOJIBI.



Jemoncmpayuu.

1. HaGnroneHnue OpOyHOBCKOTO JIBHXKEHUSI.

2. HaGmonenue nuddyzuu.

3. HaGmogenue  siBJIeHUM,  OOBSACHSIONIUXCS  MPUTSHKCHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIIECTBA.

Jlabopamopnule padbomot u onvimot.

1. OueHka pauamMerpa aToMa METOJOM PSJAOB (C  HUCMIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI MO HAOJIOJICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMO/IeliCTBHE TeJl.

Mexanuueckoe JBIKEeHHE. PaBHOMEpHOE UM HEpaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMCHH JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH JIBIDKCHHs Tel. Macca kak Mepa HHEPTHOCTH Teja.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO THUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIa
TsokecTd. Cuia TSKECTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenne MexaHW4eCcKOro JBUKEHUS Tea.

2. H3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUYKCHUS.

3. HaGmronenue siBIeHUS HHEPIIUH.

4. HaOmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHeHHME Macc M0 B3aUMOJICHCTBUIO TEII.

6. CnoxxeHue cuj, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.

Jlabopamopnuie pabomwt u onvimeot.

1. OmnpeneneHrue CKOPOCTH PAaBHOMEPHOI'O JBUKEHHMS (IIapuKa B KUJIKOCTH,
MOJIEIN JIEKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpelHEN CKOPOCTH CKOJILKEHUs OpycKa WM Iapuka Io
HAKJIOHHOM TNTIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TEIA.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHHs (fedopmanun)
MPYXUHBI OT MPUIIOKEHHOMW CHUJIBI.



5. OnpITBI, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIUXCS IIOBEPXHOCTEN.

Paspnen 4. /laBinenue TBEPABIX TeJl, dKUAKOCTEl U ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JaBieHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3za OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackana. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT riayOuHBI. ['mapocrarnueckuii
napajaokc. Coobmiaronrecs cocyabl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emunn u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyImHON o0onoukn 3eminn. OmnbiT Toppuuernnu. M3mepenune aTtmMocgepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpubGops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenada naBneHHs KUJIKOCTHIO U Fa30M.

3. Coobmiaroniecs: CoOCyabl.

4. I'mppaBmA4deckum mpecc.

5. IlposiBneHue necTBusi aTMOCPEPHOTO JABICHUSI.

6. 3aBUCHMOCTbH BBITAJIKMBAIOUIEH CHIIBI OT 00BbEMa MOTrPYKEHHOW YacTu

T€Ja U IIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BHITECHEHHOM KUJIKOCTH.

8. YclioBHE IUIaBaHMs TEJ: IUIABAaHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnegoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIONIEW  CHJIBI, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHJIBL,
JCUCTBYIONIEH HAa TENO0 B JKHIKOCTH, OT 00BEMa TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIA U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpPEAEIICHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPrus.



Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. lIpuMeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix mexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUS.
IIpeBpaienne 0OTHOTO BHJ1a MEXAaHUYECKOM SHEPIUH B APYroi. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl OpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenue pabOTbl CUJIBI TPEHHSI NMPU PABHOMEPHOM JIB)KEHUM Teja

110 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.

3. Usmepenne KIIJ] HaKITOHHOW MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.

8 KIIACC

Pa3nen 6. TenjioBble siBJIEHHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUSA
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, JKHUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPJBIX TEJI HA OCHOBE TMIOJIOKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBHUXKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH SHEpPrUu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1aun
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonngecTBo TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOC paBHOBECHE. YpaBHEHHME TersioBoro ©Oananca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJeIbHAsg TEIUIOTA IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamus. Mcmapenue. Kumenme. YiaempHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y I€JIbHAS TEIJI0Ta CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.

TennoBbie ABUTATENH U 3aLIUTA OKPYKAIOIIEH CPEJIbI.

3aKoH COXpaHCHUSA U MPCBPAIICHUS SOHCPIUU B TCIIJIOBBIX ITPOLICCCAX.

Jemoncmpayuu.

1.

A

6
7.
8
9.
10.
11.

12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHnii cMauyMBaHUs M KalMMJUISIPHBIX SIBJICHUH.
HaGnronenue TermioBoro paciiupeHus Tel.

N3menenne namieHus rasa Mpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunbl Teronepenaym.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmronenre mocTossHCTBA TEMITEPATyPhl MPU TUIABJICHHH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITPHILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka rUIOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEpPrud Tella B pe3yJlibTaTe
TEIIOTIEpeTaun U pabOThI BHEIITHUX CHIIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpEeThIM METANTHYCCKUM ITHITHHIPOM.

Onpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TEIJIOTHI TIABJICHUS JIbJA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. BzammojeicTBue
3apsbKeHHBIX  Teil. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3ieKkTpuueckoro mnois. IlpuHnun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsioB. DJIEMEHTAPHbIA JJIEKTPUUECKUMN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AMDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
POBOJHUKOB.

PaGora w MoOIIHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUudecKue enu U MOTPEeOUTENH dIeKTpUIeckoit sHeprun B 6biTy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuTHl.  B3anMoneicTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HA4YE€HHUE JJIsl )KU3HU Ha 3eMiie.
OneiTr  Opcrega. MarHutHoe 10oJ€  3JEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. J[elicTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Vcrnoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJTYyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoenupoBaHue CUIOBBIX JIUHUM AIEKTPUUYECKOTO TOJIS.

HcTouHrKy NOCTOSTHHOTO TOKA.

O ©° N kWD

JIelicTBUA 3JIEKTPUYECKOTO TOKA.



10.

11

25.

DIIEKTPUUYECKUN TOK B JKHIKOCTH.

. I'a30BbIl paszpsn.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpruYecKOro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarsuTtHoOe 1ose ToKa. DJIeKTPOMArHHUT.

JleficTBrE MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOJABUraTeb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DIeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuvie pabomot u onvimot.

1.

S koW

10.
11.

OmnpITel 1O HAOMIOAEHUIO DJICKTPH3allMK  TeJl HWHIAYKIHEH | 1pu
COIIPUKOCHOBEHUHU.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKHA U
JTADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM 1T MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pPe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JJIUHBI, IUIOMAJN MONEPEUYHOTO
CEUCHHMS U MaTepuaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKEHUM TIPU  IMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia i CWIbl TOKA MPU TapaJIeTbHOM COCIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OmnpeneneHue MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIACISEMON Ha
pe3ucrope.



12. McciienoBanye 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4€pe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HE.

13. Onpenenenue KIIJ[ narpeBarens.

14. MccnenoBaHne MarHUTHOTO B3aMMOJEHCTBHS TOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MAarHUTHOTO TIOJISI TOCTOSHHBIX ~MAarHATOB MpPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. McciienoBanue AEUCTBUSA DIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.

17. ONBITBL, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CWJIbl TOKa WM HaIlpaBJICHHS TOKa B
KaTyLIKE.

18. I3yueHune elcTBUS MATHUTHOTO TOJI HA IPOBOJHUK C TOKOM.

19. KoHCcTpyupoBanue u u3yuyeHue padoThl 3J€KTPOIBUTaTES.

20. U3mepenue KIIJI 351eKTpoaABUTaTEIbHON YCTAHOBKH.

21. OnpITBI IO WCCIEIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONM WMHIYKIUU:
UCCJIEOBAaHNE W3MEHEHUW 3HAYEHUS W HANpPABICHUS HHAYKIHMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBUXEHHSA. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBukeHne. HepaBHOMepHOe npsmoiinHeitHoe nBukeHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHOe JBwkeHue. CBoOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaieHwus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

[Iepseriit 3akoH HeroTtona. Bropoit 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TIOKOsL, IPYTUe€ BUABI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEeHHUE CBOOOJHOTO
najgenus. J[Buxenue mianetr Bokpyr Comnua. IlepBasi kocmudeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue maTtepuanbHOM TOUKH. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynsce Tena. U3menenne mMnynbca. MMITynbC CHIbl. 3aKOH COXPaHECHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.



Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TSKECTH, YHPYTrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HEPrus TCja, IHOJHATOIrO HaA

ITIOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS DHEPTHS CKATOU NPy HUHBI. KuHeTnyeckas

sHeprus. TeopeMa O KMHETHMYECKOM DHEPTrHM. 3aKOH COXPAHEHUS MEXaHHUYECKOUN

SHEPrUu.

Jemoncmpayuu.

1.

S koW

8.
9.

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

HaGnronenre MeXaHUYECKOTO ABMKEHUS T€Ia OTHOCUTEIBHO Pa3HbIX TEJ
OTCU€Ta.

CpaBHeHUE TyTel W TPACKTOPHUM JBUKEHHUS OJIHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX T€J OTCUETA.

N3mepeHre cKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HaKkoB paBHOYCKOPEHHOTO ABUKECHHUS.

HaGmonenue nBr>XeHHs Tela MO OKPY>KHOCTH.

HaGmronenre MexaHU4eCKHUX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUKEHUU
OTHOCHUTEIBHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT MAacChl Tela M JEUCTBYIOUIEH Ha HEro
CHJIBI.

Habmronenune paBeHcTBa CHIT IPU B3aUMOJEHCTBUM TEI.

M3meHeHue Beca Tesaa Npu YCKOPEHHOM JABU)KEHUU.

[lepenava ummynbca Ipyu B3aUMOJICHCTBUM TEI.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUY TEI.

CoxpaHeHHEe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUMU.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
Habnronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTrUy pHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU MIPU ABMKEHUM TeJIa M0 ACHCTBUEM
PYKUHBI.

Jlabopamophuie pabomot u onvimot.

L.

KonctpyupoBanue Tpakra g pa3roHa U AajdbHEUIIETO PaBHOMEPHOIO
JBYDKCHUS IIapUKA WIIH TEICKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJBXKCHHS OpycKa WM JIBHOKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs] Tejla TPU PABHOYCKOPEHHOM JIBHIXKEHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM MHPH PaBHOYCKOPEHHOM
JIBM)KEHNUH 0€3 Ha4aJIbHON CKOPOCTH.



5. IlpoBepka THUMOOTE3bl: €CIAM MPU PABHOYCKOPEHHOM [IBHXKCHUHU 0€3
HayaJbHOU CKOPOCTHM MYTH OTHOCSATCS KaK psJ HEUETHBIX YHUCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

6. VccnemoBaHue 3aBUCUMOCTH CWJIBl TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

7. Onpenenenue kKodhPuIMEHTa TPEHUS CKOTBKECHUSI.

8. OmnpeneneHue )KECTKOCTU MIPYKUHBI.

9. Omnpenenenue pabOTHI CUJIbI TPEHUS MPU PABHOMEPHOM ABMIKEHUM Tella
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

10. Onpenenenue pabOThl CHIIBI  YOPYrOCTH MpU MOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUAKHOTO OJIOKOB.

11. 3yueHue 3aKkOoHa COXpAHEHUsI SHEPTUU.

Paznen 9. Mexanuueckune Koj1e0aHUSA U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U NMpyKUHHBbIN MasTHUKHU. [IpeBpaieHnue
SHEPTUH MPH KOJIeOATEIHPHOM JIBUKCHUU.

3aryxaromme — koneOanus.  BolHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJHBL. CBoiicTBa MexaHMueckux BOJH. [IpomonbHble U
nornepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ paclpOCTPaHEHHS.
MexaHn4deckue BOJHBI B TBEPIOM TeJle, CECMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(Dpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koiieObaHWil TEI HOJ AEHCTBUEM CHIIBI TSKECTU WU CHIIBI
YIPYTOCTH.

2. HabGmronenue xoniebaHuil Tpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGmronenue BIHYKIECHHBIX KOJICOAHH U PE30HAHCA.

4. PacnpocTpaHeHre NPOAOIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJIEIIN).

5. HaGmroneHue 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUUYECKUU PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHue dYacTOTBl M Iepuoja KojeOaHWUH MaTeMaTHYECKOIO
MasiITHUKA.

2. OmpeneneHue 4acTOTHI U Ieproaa KojaecOaHul MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH IEPHOJa KOJSOAHWH IMOJBEIICHHOTO K HUTH
rpy3a OT AJUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TEpHOJIa KoJIeOaHUN PYKMHHOTO MasiTHUKA
OT MaccChl rpysa.



5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. ONBITBl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh MepHojia  KojeOaHui
NPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHUS.

Paszznen 10. DiieKTPOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMAarHuTHele  BOdHbBL.  CBOMCTBa
3JEKTpOMarHuTHbIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib30BaHueE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTta. BosHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yueHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIIBI0O MOOHIBLHOTO

TenedoHa.

Paszpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass  Momenb  CcBera. HUctounukn  cBera. [IpssmonuHeriHOE
pacrnpoctpanenue cBera. 3atmeHusa CoinHua u Jlynsl. Otpaxenue cBera. Ilnockoe
3epKano. 3aKOH OTpPaKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx nydeit B JumH3e. OnTuyeckas cucrtemMa ¢oToarrmapara,
MUKpOCKONAa M Tejneckomna. ['yla3 kKak omnTudeckas cucrtema. BiIn3opykocTe H
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Onwitel HetoTona. Crokenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Hemoncmpauuu.

1. IIpsAmonmHEHHOE pacpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenue n300pakeHUH B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydelt B cobuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.
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[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.



9. IlpuHuun geiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mopensb riasa.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.
12. IlonyueHue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX L[BETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnenoBaHne 3aBUCMMOCTH yrja OTPA)KEHHsI CBETOBOrO Jiyda OT yIJa
NaJICHUSL.

2. M3ydeHue XxapakTEepUCTHK M300paKEHUA MpeAMETa B IUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4a OT yria
NaJeHUs HAa TPAHULIE «BO31YX—CTEKIIO».

4. TlonyueHue N300pakeHUM C MOMOILBIO COOUPAIOLIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIbI coOMpatromen
JIVH3BI.

6. OTBITHI 10 PA3NTOKEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OnBITBl TIO BOCHPHUATHIO I[BETa MPEJAMETOB MPHU WX HAOJIOJICHHUM Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrne cBeta atoMmoM. KBaHThl. JInHeYaTble CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykimoHnHas wmopens atomHoro snpa. W3orombel. PannoakTuBHBIE
npeBpamieHus. [lepuon nomypacmnaaa aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi cBsi3M aTOMHBIX sifiep. CBsA3b Macchl W AHEpPruM. Peakiuu cuHTe3a U
nenenus aaep. Mcrounuku sHeprun CoJiHLA U 3BE3.

Snepnas sHepreruka. JleMCTBUA pAAMOAKTUBHBIX HW3JIYYEHUH HA JKUBBIC

OpraHu3MBl.
Jemoncmpauuu.
1. CroexTpsl U31y4YEeHHS U TMOTJIOMICHUSI.
2. CnexTpsl pa3IHYHbIX Ta30B.
3. CnekTtp Bojaopoa.
4. Habmonenue TpekoB B kamepe BuiibcoHa.
5. Pabota cuéTunka HOHU3UPYIONINX U3ITYUCHUH.
6. Peructpaiius nzinyueHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HalOnroneHue CIUIONIHBIX U TUHEUYAThIX CIEKTPOB U3TyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE SHEPrUU YACTHUIBI MO TOPMO3HOMY
nyTH (o gororpadusim).



3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMI MOAYIb IPEAHAZHAYEH IJI1 CUCTEMATU3ALNH
u  0000mIeHUsT MPEIMETHOrO  COACPXKAHUS U OMbITa  JCSTEIbHOCTH,
npUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakKe JJIA MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeaMerT.

[Tpu u3y4yeHUH NaHHOTO MOIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHUJIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBAETCS JTIOCTHXKEHHUE MPEIMETHBIX U
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYyeTCs
€CTEeCTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCJEI0BAHUS
SBIICHUI TIPUPOJIBI W TEXHHUKH, OBJIAJICHHUE YMEHUSMU OOBICHATH (U3MUECKUE
SBIICHUS, TIPUMCEHSSI TIOJIyYeHHBbIC 3HAHUS, peliaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTAIILHBIC.

[IpuHIMNIUATBHO AESTENBHOCTHBIM XapakTep JAaHHOTO pasjiesia peaau3yeTcs
32 CY€T TOrOo, YTO OOyYarolluecs BBHIMOJHAIOT 3aJaHusi, B KOTOPBIX WM
npeajaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN PACIO3HABAaTh U HAYYHO OOBICHATH
(pu3nyeckue sIBICHUS B OKpYXKarolleld NPUpPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3UUECKUX SBJICHUI, B TOM
quciie 11 IPOBEPKH TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BbIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HAmOOJE€e BAXKHBIX JOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, MPAKTUYECKOTO UCIOIb30BAaHUS PA3IMUHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 0OCYXKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTHKCHHU I
buzuky;

- OCO3HaHUE BAXXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU II0003HATEIBHOCTH, WHTEpPECa K HMCCIEN0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXKHOCTH TMpaBWJ O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBbIKa pediekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS



- aKTUBHOE Yy4YacTH€ B PEHICHUU MPAKTUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, TOpojJa, Kpas) TEXHOJOTHYECKOW U
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UBHUYECKUX
3HAHMHU;

- UHTEPEC K MPaKTUUECKOMY U3YUYEHUIO npodeccuit, CBSI3aHHBIX C HUBUKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

- OpUEHTalMsl Ha MpPUMEHEHHE (U3NYECKUX 3HAHUM IS pEIleHHsS 3a7ad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOLIEH Cpebl;

- OCO3HaHME TJI00aILHOTO XapaKTepa AKOJOTHMUYECKUX MPOOIeM U MyTeH uX
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJIOBHUSAAM CONMAJIBLHOM W NPHPOAHOM
cpebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIIOJTHEHUU HCCIEIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBIIIEHWE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NEATENbHOCTB;

- TOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4uCie (HOPMYIHUPOBATH
U7ieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUAX;

- 0ocO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTu
[1)76370 478

- IUIAHUPOBAHHE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (PU3MUECKHUX
3HAHUM;

- CTpEeMJICHUE aHATU3UPOBATh U BBISIBISITH B3aUMOCBSI3H MPUPOJIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

- OLECHKa CBOMX JCHUCTBUM C YYETOM BIIMSIHHAS HA OKPYXKAKIIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe ocBOeHHsS mporpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOTO

oOmrero oOpa3oBanus y o0ydaromerocsi OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,

KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIE  Yy4eOHBIC  JCUCTBHUS,  PETYISTHBHBIC

YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JJoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUM);

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NMPUYUHHO-CIICICTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
SBJICHUN U MPOILIECCOB, JIE€JaTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXO/ISAIIET0 ¢ YUETOM CaMOCTOATEIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS :

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIIbCKUI HHCTPYMEHT IMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
buznueckuii AKCHEPUMEHT, HEOONbIIOE HCCIeA0BaHNe (U3HUECKOrO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE  JajibHEWIee pa3BUTHE  (UBHUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(pOpPMAIUA WA JTaHHBIX C y4ETOM MPEMTIOKEHHOW ydeOHOM
dbu3ndecKkoi 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (OpPMY TIPEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, JHarpaMMaMu, HHOU TpauKOi U UX KOMOUHAITUSMHU.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

B XoJe oOCyxJeHus ydeOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKa3bIBATh MJIEH, HALIEJICHHbIE HA PELICHUE 3aJauyd U MOJAJIEpKaHHe
0J1aroKeaaTeIbHOCTH OOIICHMS,

COMOCTAaBJSATh CBOU CYXACHUS C CYXACHHSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOT0O OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThl MpU pEHIeHUHM KOHKPETHOW (U3MUECKOU
npo0JIeMBbl;

OPUHUMATh L€ COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHMIO: paclpeieNsTh poJid, OOCyX AaThb MPOLECCH HU
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTAsl KAYECTBEHHOTO pe3yiibTaTa 1o
CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM yUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalHUsIX, TPEOYIOIIHMX
JUTSE perieHust GU3nYecKux 3HAaHUM;

OpUEHTUPOBATHCS B  PANIMUYHBIX  MOAXOAAaX NPHUHATHS  pelIeHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3MUECKON 3a7a9u WIIN
TUTAaHA WCCJIEAOBAHMS C yYETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYWHBI  JOCTWOKEHUS  (HETOCTHKEHHS) PE3yJbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
(U3UYECKOr0  HUCCIENOBAaHUS WM MPOEKTAa) HA OCHOBE HOBBIX



00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3yJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YeJIOBEKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
OpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pPelIeHUH GU3MUECKUX 3a]a4 WIH
B YTBEPKICHUAX HAa HAYYHBIEC TEMbI U TAKOE JK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o6yuenust B 7 kjaacce npeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  TOHATHUSA: (PU3MYECKHE W XUMHUYECKUE  SIBICHUS,
HAOII0JIeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BellecTBa (TBEpHOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUs, PaBHOACHCTBYIOIIAs
cuna, nedopmanus (ynpyras, TJIacTUYECcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (auddys3us, TEMI0BOE NBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  [BWXXCHHE, HEPAaBHOMEpPHOE  JBHIKECHHE, HWHEpLMH,
B3aMMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHON OCBHIO
BpallleHUs, Iepefaya JaBieHUs TBEPABIMU TeEJaMH, JXKUJIKOCTIMHU W
razamu, arMocdepHoe [aBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW HHEPTHH) MO ONUCAHHI0 MX XAPAaKTEPHBIX CBOMCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3HUECKUX SBICHUU B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KUBOM U HEXUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBIICHUS Ha XKUBOW OpraHW3M, TUIaBaHHWE PHIO, pblYaru B
TEJIE YesI0OBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]la4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NUYECKUX SBICHUN;
OTHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusnueckne BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IyTh, CKOPOCTb, CPEAHASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cuja TpEeHus, AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKUBAIOIIASI CUJIA, MEXaHW4YecKasi pad0oTa, MOUIHOCTh, IJIEYO CHUJIbBIL,



MOMEHT CHJIBI, KOA()(HUIMEHT TOJE3HOTO JACUCTBUS MEXaHHU3MOB,
KUHETUYECKas W TOTCHIMaNbHAs SHEPrus), MPH OMHCAHWU TMPABUIHHO
TPaKTOBaTh  (PU3MUECKH  CMBICT  HCIONB3YyeMBIX  BEIWYHH, WX
0003HaueHUsT W €AUHMIBl (U3HMUYECKUX BEIUYHH, HAaXOIUThb (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PM3MYECKYIO BEIUYUHY C JIPYTUMHU BEIMUYWHAMH,
CTPOUTH IrpapMKN U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYNH;
XapaKTepH30BaTh CBOWCTBAa TeN, (DHU3MUECKHE SBICHHUS M MPOIECCHI,
UCIIONIB3Ysl TIpaBUJIa CJIOXEHUSI CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pblyara (0s0ka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHHMYeCKOn
SHEPrUH, TPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHChIBATh €70 MaTEMATHUECKOE BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBICHUS, POIIECCHI U CBOWCTBA TN, B TOM YHCIIE
M B KOHTEKCTC CHTYyallMi TNPaKTHKOOPHEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHE W3 1-2
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3ydeHHBIX CBOMCTBA (PH3MYECKHUX
SBIICHUH, (PU3NYECKUX 3aKOHA WIJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amayd B 1—2 JEUCTBUS, MCIONB3YS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUe
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHBIe, HEOOXOANMBIE JIJISl PEIeHUs 3a7a4, OlEHUBATh PEaTUCTUYHOCTD
MOJIY4eHHON (DU3NUECKOU BEITMYNHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TpPH TOMOIIU
(bu3MUeCKrX METOIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJEISTH IPOBEPSIEMOE
OpeNnoyoxkeHue  (TUMOTe3y),  pa3auyaTh U HMHTEPIPETHPOBATH
NOJYyYEHHBI pe3yNbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITA, JeJaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
buznueckux CBOWCTB TeJ: dbopmynupoBaTh IpOBEpPSIEMbIE
HPEIOI0KEHNs, COOMPATh YCTAHOBKY U3 MPEVI0KEHHOTO 000py10BaHUS,
3aMHUCHIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIOJIHATD TpPSIMBIE H3MEPEHUS] PACCTOSHUS, BPEMEHH, MAacchl Tela,
0o0béMa, CHJIBI M TEMIIEPATypbl C UCIOJb30BAHHEM AaHAJOTOBBIX U
mupoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MPOBOJUTD UCCIETOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKON BETUYMHBI OT
APYyrol ¢ HWCHOJIb30BaHWEM TNPAMBIX H3MEpPEHUil (3aBHCHUMOCTH IIyTH



PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBWKECHUS TeJa, CHUIIbI
TPEHUs CKOJILKEHUS OT Beca Teja, kKauecTBa 00paOOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUS TEJ, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
MOTPYKEHHOM YaCTH TeJIA U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUMN
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pbhluara u OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAaHUU  y4eOHOTrO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
PEIJIOKEHHBIX TabJMIl U TpauKOB, JeNaTh BHIBOABI MO pe3yJbTaTam
UCCJIC/IOBAHUS,

IPOBOJIUTh KOCBEHHBIC H3MEpEHUs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Tejia, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3/AyXa, BBITAJKHUBAIONIAs  CWIa, JICUCTBYOIIas  Ha
NOTPYXKEHHOE B JKUJKOCTh TeNO, KOA()(PUIMEHT TMOJIE3HOTO JCHCTBUS
IPOCTBHIX MEXaHU3MOB), CIEays TMPEUIOKCHHOM WHCTPYKIUH: TIPU
BBIMIOJTHEHUN WU3MEpPEHUN CcOOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIUUCTISITh 3HAUEHUE UCKOMOW BETTUYNHBL;

coOI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

yKa3blBaTh MPUHIUIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
phIYar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHCaHus (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN IIpeECC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pM3MUYECKUX SBJICHUNU M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEPHl  (HaXxoauTh  WHGOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OOpaIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOIIEH Cpee;

OCYHIECTBIISITh OTOOp HUCTOYHUKOB uHbopmanuu B HHTepHeTe B
COOTBETCTBHH C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUW W MNOyTEM CPaBHEHHUS PA3JMYHBIX HMCTOYHUKOB  BBIACIATH



uHPOPMAIMIO, KOTOpas SIBISAETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEOCTOBEPHOM;

MCIIONB30BaTh MPH BBHINMOJHEHWN YY€OHBIX 3a/laHUN HAyYHO-TIOMYJSPHYIO
auTepatypy (u3mUeckoro - coaepikaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMauu (HU3HMUECKOTO COACPIKAaHUSA, B TOM
qrcie MyOJINMYHO JeNaTh KpaTKUe COOOIICHHS] O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX HCCIENOBaHWA, TPU OSTOM TPAMOTHO HCIOIH30BATh
W3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3HKH, COMPOBOXIAThH
BBICTYIUICHUE TIPE3CHTAIEH;

NPy BBHIMOTHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHMN pPACTPEACIsATh
O0SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3aJ[a4aMH,
CIIETUTh 32 BBHINIOJHCHWEM IUIaHA JCWCTBUN, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJAaX B  JCATCIBHOCTh  TPYIIBI,  BBICTPAWBATH
KOMMYHHKAaTHBHOE B3aWMOJICHCTBUE, YIUTHIBAas MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI HHEPIus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsl, ANEKTPUUYECKOE T0JIE€, MPOBOJHUKHU
U JUAJIEKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nuyath SABICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHhe, TeIUlonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJICHCAIMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepeada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YEeHUE),
AJIEKTpU3alus TeJl, B3aUMOJECHCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 OINHCAaHUK) MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpY)KaloleM MHpE, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTaUibl B mOpupone, uznydeHue CoyHIA, 3amMep3aHue BOJOEMOB,



MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emid, Jpeld MoIOCOB, PO MAarHUTHOTO MOJS JJis >KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICNSTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UUYECKUE SIBJICHUS, UCIIOJIb3Ys
bu3nYecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrHUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHAasi TEIJIOEMKOCTh BEIIECTBA, YyJAEIbHAs TEIIoTa
IJIaBJICHUSA, YJelbHas TeIyioTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TMOJEe3HOTrO JEHCTBUS TEIJIOBOM
MaIlIMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJECKTPUUYECKUN 3apsij,
CUJla TOKA, DJICKTPUUECKOE HAIpPSKEHUE, COMPOTUBIIEHUE MPOBOJIHUKA,
yIEIbHOE  CONPOTHUBJIICHWE  BEIIeCTBa, pabdora W MOIIHOCTh
AJIEKTPUUYECKOTO  TOKa), TIPU  OINUCAHWUU  TPABUIBHO  TPAaKTOBATh
(U3UYECKU CMBICT MCTOJIb3yEMbIX BEJIUYWH, O003HAUCHUSI U E€IUMHUIIBI
bU3UYECKUX BEIUMYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
¢u3MUecKyl0 BETWYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
CTPOCHHMS BEIIECTBA, MPUHLHUIN CYNEPNO3ULNN MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa 1Sl yyacTKa LEIH, 3aKOH
JIxxoyna—JIeHia, 3aKOH COXpaHEHUs DHEPrUU, NpPU OTOM JaBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CUTyalluid MPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHOCIIEICTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHUE U3 |—2 JTOTHYECKUX
IaroB ¢ Omopodl Ha 1—2 W3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHM,
(bu3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacuy€THble 3adaud B 2—3 JIEHUCTBUS, MCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIMNE (HU3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI PEIICHWs 3a7a4d, BBHIOMPATh 3aKOHBI W (POPMYIIHI,
HEeoOXoauMble Il €€ pelIeHUs, MPOBOJAUTH PacyEThl U CpPABHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NUYECKON BEJIMYMHBI C U3BECTHBIMU JTaHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOITH
(GU3HYECKHX METOJOB, HCIIOJNB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICIATH
MPOBEpsEMOE TPEANOJIOKEHNE, OIICHUBATh TMPABWIBHOCTh TOPSAIKA
IIPOBEJICHUS UCCIICAOBAHMS, IeJIaTh BBIBOIBI;

NPOBOAUTL OMBITBI 1O HAOMIOAEHWIO (PU3WYCCKUX SIBICHUN WU
(Gu3HUECKHX CBOMCTB Tel (KaMMUSIPHBIC SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAaHUS U
HarpeBaHus TPU H3IYYEHUHM OT I[BETa U3JIydarouiel (moriomaromniei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TEMIIEPATYPHI KHJIKOCTH U
mwiomaau e€ TOBEPXHOCTH, OJJICKTPU3AIMs TeJI U B3aUMOJEHCTBUE
ANICKTPUYECKUX  3apsJIOB, B3aUMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyaJU3allksl MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JIEHCTBUS
MarHUTHOTO TIOJISI Ha TPOBOJAHHK C TOKOM, CBOKMCTBAa 3JICKTPOMArHHTA,
CBOMCTBA DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OPMYJIMPOBATH
IIPOBEPsIEMbIE MPEIIONIO0KEHHS, COOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO
000pyI0BaHUs, OIMMMCHIBATH XOJI OMBITA U (DOPMYJIUPOBATH BHIBO/IBI;
BBITMIOJIHATH ~ NPSAMBIC  WU3MEPEHUsS  TEeMIIepaTypbl, OTHOCHUTEIHHOU
BJIQXKHOCTH BO3[yXa, CHJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (U3MUECKUX BEIWYUH, CPABHUBATH
PE3YNbTAThl UBMEPEHUN C YUETOM 3aJIaHHON aOCOIOTHOMN MOTPEIIHOCTH;
IPOBOAUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ HCHOJB30BAaHHEM TMPSIMBIX  HM3MEpEHUud  (3aBUCHUMOCTD
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAM TOMEPEUHOTO
CEYCHHMSI U Y/ICIBbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSKEHUS Ha  TPOBOJHUKE,
UCCJICIOBAaHUE TOCIEAOBATENIbHOTO M MapaJJIeIbHOTO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJENIOBaHHE, COOMpPATh YCTAaHOBKY U
BBITIONHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pEe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOnuil W TpaduKoB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM UCCIIEeI0OBAHMS;

IPOBOAUTh KOCBEHHBIE H3MepeHUs: (U3MYECKUX BeNMMYMH (yIenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHBICHUE TMPOBOJHUKA, paboTra W
MOIIHOCTh JJEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIETys MPEIIOKEHHOW WHCTPYKIIUH, U
BBIUHCIISITh 3HAUCHHUE BEINYNHBI,

co0JI01aTh TpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;



XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmMUcaHUs (B TOM YHCIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMmIepMmeTp,
BOJILTMETP, CUETUMK ODIIEKTPUUECKOW DHEPIHH, DIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArPeBATENbHbIE AIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKUE
NPEOXPAaHUTENH, FITEKTPOMATHUT, DJIEKTPOIBUTATENh TOCTOSTHHOT'O TOKA),
UCTIOJNB3YsI 3HAHUS O CBOMCTBaX (U3WYECKUX SBJICHHUA M HEOOXOIMMBIC
¢uzndyeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPHUTEIbHBIC
npubopel O CXeMaM H CXEMaTHYHBIM PHUCYHKaM (SKHUIKOCTHBIN
TEPMOMETP, TEPMOC, TCHXPOMETpP, TUTPOMETp, JIBUTATEIh BHYTPEHHETO
CTOpaHUs, DJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPHUECKUX
Hernei ¢ mociaeI0BaTeIbHBIM M TapajllieIbHbIM COSAMHEHUEM DJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JICKTPHUECKUX IICTICH;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS U COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TOBECHHS B OKPY XKaIOIIEH Cpejie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOrO0 COJACpKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH MHGOpMAIUIO, KOTOpas
SBIISIETCS POTHBOPEUYMBOM MIIM MOXET OBITH HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEepHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KpPAaTKHE YCTHBIE COOOILEHUS,
0000mas wuHpOpMANKMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3NUSCKOTO
ColepXKaHusi, B TOM 4HCIE MYyOJUYHO TNPEJCTABIATH PE3YyIbTaThl
HNPOEKTHOW WJIM HCCIIEOBATENbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCTIONIb30BaTh W3YYCHHBIM TMOHATHWHBIA ammapat Kypca (Qusukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTALINECH;

OpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEJOBAHUN (PU3MUECKUX
IPOIIECCOB pACIpenesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJIECIUTH 32 BBHIIIOJIHEHUEM TJIaHA JEUCTBUN U
KOPpPEKTUPOBATh €ro, aJCKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B



NEeATEIbHOCTD TPYIIIIbI, BBICTPaNBaTh KOMMYHUKATUBHOE B3aNMOJICHCTBUE,
MPOSBIISAS. TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K xoHny o6yuenust B 9 kiaacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPaeKTOPHsS, OTHOCUTEIHBHOCTh MEXaHMYECKOI'O JBIDKECHUS, aedopmalus
(ympyrasi, TIacTHYecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPErpy3KH, LIEHTP TKECTH, a0COIIOTHO TBEPIOE TEIO,
IEHTpP TSKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUUYECKUEe KoJieOaHUus U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DSJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTh,
CIIEKTPhl UCIyCKAaHUS W TIOTJIONIEHUA, anb(ha, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTETHUKA;

paznuuarh SBJICHUS (pPaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KojeOaTelnbHOE JBIKCHHE (3aTyXarollue U
BBIHYXKJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHENHOE pPacCIpOCTPAHEHUE, OTPAKEHHE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jloKeHne 0eroro cBeTa B
CIIEKTp U CJOXXEHHE CHEKTPAJIbHBIX I[BETOB, [JHUCIIEPCHUS  CBETA,
€CTECTBEHHAs! PaJuOAKTUBHOCTh, BOZHHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, IBH>KeHUE MIaHeT COJIHEUHON CHCTEMBI, PEAaKTHBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO0, IBE€Ta Tel,
ONTUYECKUE SIBJICHUS B MpPUPOJEC, OMOJIOTMYECKOE [IEMCTBUE BHIAMMOTIO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO H3JIy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE PAJMOAKTUBHBIX W3JTy4eHUN Ha
OpraHW3M 4YeJIOBEKa), MpHU ATOM MEPEBOJUTH MPAKTUYECKYIO 3ajadyy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUECCKUX
SIBJICHUIM;

OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
du3nyeckue BEIUYMHBI (CPElHSII M MIHOBEHHAs CKOPOCTh Tela IpH



HEPAaBHOMEPHOM JIBW)KEHHH, YCKOpPEHHE, IMEpEeMEIlCHHUE, MyTh, YIrIoBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSAKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, HMILYJIbC CHUJIbL,
MexaHuyeckass paboTra W MOIIHOCTh, MOTEHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAJIbHAS SHEPIrusl CXKaTou
OPY>KUHBI, KUHETHYECKAas »JHEpPrusi, TIMoJiHas MEXaHWuecKass JHEeprusl,
NEepUOJl U YacToTa KojaeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHUSI CPEJbl), IIPU ONMHUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3MUYECKUM CMBICI HCIOJIb3yeMbIX BEJIWYUH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIIUYWH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH rpadUKU U3yUCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBONCTBA TeJ, (PUIMYECKUE SBJICHUS U TMPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHUSI DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHMSI,
OPUHIMIT  CYNEPIIO3UIIMKA CHWJI, TPUHIIMI OTHOCUTEIbHOCTH [ anmes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHCHHS HMITYJIbCAa, 3aKOHBI OTPaXCHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MacCOBOI'O YHCEll
OpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB C OMopod Ha 2—3 W3Y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacyéTHble 3ajauyd (omMparolmuecs Ha CcuUcTeMy U3 2-3
YpaBHEHHI ), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (HU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIC ISl PEUICHUs, TPOBOAUTH PACUETH U
OIICHMBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUA (U3HUECKOU
BEJINYMHBI;

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKrX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICISATH
IpOBEpPSIEMOE  MPEAMNOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsIKA
OPOBEACHUSI  UCCIEAOBaHUA, JelaTh  BBIBOJAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJEHUN U OTBITOB;

MPOBOJIUTH OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
du3UYecKUX CBOMCTB TeNl (M3ydyeHHE BTOPOro 3akoHa HploTOHa, 3akoHa



COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHWN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a W KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJbIX KOJeOaHUH, MPAMOJIMHEMHOE PacIpOCTPAHEHHE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeaMmeTa B coOMparoen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOATENIBLHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
o0OpylOBaHMUS, ONHCHIBAaTH XOJ OMbITA W  €ro  pe3yiabTaThl,
(GopMyTUpPOBaTH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 TPSIMBIX U3MEPEHHI, OIMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparoliell JMH3bl), OOOCHOBBIBATH BBIOOp cmocoba H3MEpeHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOJh30BAaHUEM TMPSMBIX W3MEPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM [BMKCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IEPUOJa
KOJIeOAaHMI MaTeMaTHYeCKOTO MasTHHKA OT JIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
¢u3MUecKnX BEJIMYMH B BHUJE TaOIUIl M TpaduKOB, AeiaTh BBIBOJABI 10
pe3ysbTaTaM HCCIIeIOBAHUS;

POBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOrO TMaJIeHHs, JXECTKOCTh MPYXKHUHBI, KOIPOHUIUEHT
TPEHHsI CKOJIBKEHHS, MEXaHudeckas paboTa W MOIIHOCTb, 4YacToTa M
nepuos KosueGaHUl MaTeMaTHYeCKOro U MPYXUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAIONIeH JUH3BL, PAAUOAKTHBHBIA  (OH):
IUITAaHUPOBaTh HU3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATD U3MEPEHHUSI, ClIEeAys MPEUI0KEeHHON MHCTPYKLUU, BBIYUCIATH
3Ha4YCHHE BEIMYMHBI U aHAIU3UPOBAThH MOJYUYEHHBIE PE3YJIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH HW3YYEHHBIX (PHU3UUYECKHX MOJeNeil:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYECUHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHas MOJENb aroMma, HYKJIOHHas
MOJIeTIb aTOMHOTO fJIpa;



XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM 4YHCIE:
CHHUIOMETp, OATYUKH TIOJOKEHUS, PACCTOSHUS WU YCKOPEHHS, paKera,
9XO0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBax (PU3WYECKUX SBICHUH UM  HEOOXOoAuMBbIE (pu3MUecKue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMATUYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Opyu peUIeHUH Yy4eOHO-TPAKTHUECKUX 3a/lad, ONTHUYECKUE CXEMBl st
NOCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMALMIO O  TIPHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM SKOJIOTHYECKOT0 TIOBEICHHS B OKPY KaIOIEH Cpejie;

OCYIIECTBIATh TOWUCK HWHpOpMAuu (PU3NIECKOTO COACPXKAHHS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTH OIpeAeNeHUs] JOCTOBEPHOCTU NOJYyUYE€HHOM MH(OpMaUKU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh IPU BBIOJHEHUU YUEOHBIX 3aJlaHUN HAyYHO-IOMYJISPHYIO
auTepatypy  (pU3MUEcKOro  CoAep)KaHMs, CIPAaBOYHBIE  MaTepHallbl,
pecypebl cetu MIHTepHET, BIageTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON UM UCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYCHHBIN
HNOHATUHHBIA amnmapar H3y4aeMmoro pasjena (PU3UKd U COINPOBOXKIAThH
BBICTYIIJICHUE TPE3CHTAMe ¢ y4ETOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne KoanuecTBo yacoB
DJIEeKTPOHHbIE
n | HaumeHoBaHue pa3ne/ioB u (undposrbie)
Bcer | Konrtpoabn | IlpakTHyeck
/ | TemM mporpamMmbl o0pa3zoBare/ibHbIE
0 ble padoTbl | He padoThI
n pecypcbl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAKOLIEr0 MUpa
| bu6moreka [JOK
1' ®du3uKa - HayKa O IPUPOJIe 2 https://m.edsoo.ru/7f41
6194
1 bu6moreka [JOK
' Du3nYECKUe BEITMYNHbI 2 https://m.edsoo.ru/7f41
2
6194
. bu6moreka [JOK
1. EcrecTBeHHOHAYYHBINH METOT
3 S 2 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 6
Pa3znea 2. IlepBonayajibHble CBeIeHHSI O CTPOEHUHU BellecTBa
) bubnuorexa [JOK
' Crpoenue BelecTa 1 https://m.edsoo.ru/7f41
1
6194
) JIBro>keHue u bubmuorexa [JOK
2' B3aUMO/ICVICTBUE YACTHII 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194



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

bubmunorexa LIOK

2. | ArperarHble COCTOSIHUS
3 BemecTRA 2 https://m.edsoo.ru/7f41
- 6194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3auMo/jieiicTBue TeJl
3 bu6mmoreka [IOK
1' MexaHn4decKoe JBIKCHHE 3 https://m.edsoo.ru/7f41
6194
3 bu6mmoreka [IOK
2' Wuepius, macca, IIIOTHOCTh 4 https://m.edsoo.ru/7f41
6194
3 bu6moreka [IOK
" | Cuna. Bugsl cun 14 https://m.edsoo.ru/7f41
3
6194
Hroro no pazneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
aBieHue. Ilepemaua
A R P bu6mmoreka [IOK
4, JTABJICHUS TBEPABIMU
3 https://m.edsoo.ru/7f41
1 TenaMH, JKUJIKOCTIMH 1
6194
razaMu
4 bubnuorexa [JOK
2' JlaBlIeHHUE KUIKOCTU 5 https://m.edsoo.ru/7f41
6194
4 bu6moreka [IOK
3' AtmocdepHoe naBieHHe 6 https://m.edsoo.ru/7f41

6194



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

JlelicTBUE )KUJIKOCTH U Ta3a

bubmunorexa LIOK

) 7 3 https://m.edsoo.ru/7f41
Ha MOTPYKEHHOE B HUX TEJIO
6194
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHOCTb. DHEprus
bu6mmoreka [IOK
Paborta n MontHOCTH 3 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [IOK
[TpocThie MeXaHU3MBI 6 1 https://m.edsoo.ru/7f41
6194
bu6moreka [IOK
MexaHudeckast SHEPTHsI 6 1 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 15
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO
- 72 12

YACOB II10 ITPOTPAMME



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

8 KUIIACC

Ne Kosau4vecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
Il | pa3jeioB H TeEM Bcer Konrpoubn IIpakTHyeck
o0pa3oBaTte/ibHbIE
/| mporpammbI 0 bie padoTbl | He padoThI
pecypchl
n
Paznen 1. TennioBble siBIeHUsI
1 CtpoeHue U CBOWCTBA bubmmorexa TIOK
) P 7 https://m.edsoo.ru/7f418
1 BEIIECTBA
lce
| bu6moreka [IOK
2' TernnoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f418
Ice
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
) DIEeKTPUUYECKUE 3apsIIbl. bubnuorexa [JOK
1' 3apsyKeHHbIE TeJla U UX 7 1 https://m.edsoo.ru/7f418
B3aNMOJICHCTBUE 1ce
2. IlocTosHHuBIN Eubmorexa ITOK
. 20 2 7 https://m.edsoo.ru/7f418
2 ANEKTPUYECCKUI TOK
Ice
) bubnuorexa [JOK
3' MarsuTtHsbIE SBJIEHUS 6 1 1.5 https://m.edsoo.ru/7f418
Ice
bu6moreka [JOK
2. DneKTpoMarHuTHas
6 https://m.edsoo.ru/7f418
4 WHTYKIUS Lce



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

Hroro no pazneny

39

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

72

14.5




9 KUIIACC

Ne KoaundyecTBO YacoB
DJIeKTPOHHbIE
HaumeHnoBaHnue
(uu¢posbIe)
Il | pa3jeioB H TeEM Bcer Konrpoubn IIpakTHyeck
o0pa3oBaTte/ibHbIE
/| mporpammsl 0 bie padoThI ue padoThl
" pecypchl
Paznen 1. Mexanuueckue iBJIEeHUS
| MexaHndeckoe bu6mmoreka [IOK
1' NIBIDKEHHUE U CIIOCOOBI €70 10 1 https://m.edsoo.ru/7f41a
OIMCAaHU 4a6
| bu6moreka [IOK
2' Bzaumoneiicteue Ten 20 1 3 https://m.edsoo.ru/7f41a
4a6
1 bubmmoreka [IOK
3' 3aKOHBI COXPaHEHHUS 10 3 https://m.edsoo.ru/7f41a
4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI
2. Mexanunueckue Eubmorexa ITOK
7 3 https://m.edsoo.ru/7f41a
1 KoJe0anus
4a6
2. MexaHu4decKue BOJIHEL. Eubmorexa ITOK
5 38 8 1 3 https://m.edsoo.ru/7f41a
e 426
Hroro no pasaeny 15

Pasznen 3. 3HeKTp0MaFHI/ITH06 I10J1€ M JIEKTPOMATrHUTHBIC BOJTHbI



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

3 DNEeKTPOMarHuTHOE IoJjie bubnmoreka [JOK
1' U DJIEKTPOMAarHUuTHbIE 6 https://m.edsoo.ru/7f41a
BOJIHEI 4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4 3AKOHLL bu6mmoreka [IOK
6 https://m.edsoo.ru/7f41a
1 pacIpoCTpaHEHHUs CBETa
4a6
4, JIMH3BI ¥ ONTHYECKHE bubmmorexa TIOK
) 5 6 https://m.edsoo.ru/7f41a
MPUOOPHI 426
4. Paznoxxenue Genoro bubmorexa [IOK
3 https://m.edsoo.ru/7f41a
3 CBETa B CIIEKTP
4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble fiBJIeHUSA
5 Hcnyckanne u bubnuoreka [IOK
1' HOIIIOLIEHHE CBETA 4 https://m.edsoo.ru/7f41a
aTOMOM 4a6
5 bubnuorexa [JOK
2' CtpoeHue aToMHOTO siipa 6 https://m.edsoo.ru/7f41a
4a6
5 bubnuorexa [JOK
3' SnepHble peakuuu 7 https://m.edsoo.ru/7f41a
4a6
Wroro no pazgeny 17



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

Pa3nes 6. IloBTopuTebHO-0000 a0 1M MOYJIb

[ToBTOpEHUE N

bubmnoreka LIOK
6. 00o01IeHne coaepkaHus
12 2 https://m.edsoo.ru/7f41a
1 Kypca ¢u3uku 3a 7-9
4a6
KJ1acc
Hroro no pazneny 12
OBUIEE KOJIMYECTBO 105 7

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
A KoJsnyecTBo yacoB
I DJIeKTPOHHbIE
ara
n Kontpoas | IIpakTuyec uugpoBbie
Tema ypoka Bcee H3Y4eH
HbIE KHe o0pa3oBaTeib
ro us
n padoTbI padoThI HbI€ pecypchl
®du3uKa — HayKa o
npupoje. SBieHus |
npupopl. dusnyeckue
SIBJICHUS
MexaHndeckue, TCIUIOBEIE,
JNEKTPUYECKUE, MATHUTHBIE, |

CBC€TOBBIC, 3BYKOBEIC
SBJICHHUA

duzndeckre BEIMYNHBI U UX
HU3MCPCHUC

Ypok-uccnenopanue
"U3mepeHue temmnepaTypbl
MIPH MIOMOIIU KHUJIKOCTHOTO
TEPMOMETpA U JaTuuKa
TeMIIepaTypbl”




Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU

H3YYAIOT TPUPOLY. bubnuoteka

EcrecTBeHHOHAaY4HBIN METOL HOK

no3Hanus. Onrcanue hitpsem.edsoo.r
w/ff09f72a

(bu3nUeCKuX SBICHUINA C

ITOMOIIIBIO MOJEIIEN

Ypok-uccienoBaHue

"[IpoBepka runoTe3bl:

JTAIBHOCTH MOJIETA MIAPHKA,

MYIIIEHHOTO TOPU30HTAIBHO,

TeM OOJbIIIE, YEM OOIbIIIE

BBICOTA MMycKa"

Crpoenue BenecTna. bubnuoteka

OnbIThI, TOKa3bIBAIOLINE HOK

JIACKPETHOE CTPOCHUE https://m.edsoo.r

BeIlleCTBa u/ff09fe0a
bubnuoreka

JIBUKE€HHE YaCTUI] BELIECTBA HOK
https://m.edsoo.r
w/ff0a013e

YPOK—I/ICCJ'ICI[OBEIHI/IG
«OnBITH IO Ha6JHOI[eHI/IIO
TCIIOBOT'O paCHIMPCHUSA
ra3oB»

ArperaTHHe COCTOSHHUA
BCIICCTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

B3anmocBs3b Mexay
CBOMCTBAaMH BEIIECTB B

pa3HbIX arperaTHbIX bubmmoreka
COCTOSTHHSIX M HX HOK
aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.r
ctpoenreM. OcOOEHHOCTH u/ff0a0378
arperaTHbIX COCTOSIHHUI
BOJIBI
MexaHn4deckoe ABHKEHUE. bubmorexa
PaBHOMepHOE 1 HOK
HEPaBHOMEPHOE JIBIKCHHE hutpse m.odsou.r
w/ff0a05¢c6
bubnuoteka
CkopocTts. Equnuribt [HOK
CKOPOCTH https://m.edsoo.r
w/ff0a079¢
bubnuoteka
Pacuer nmytu u BpeMeHun [HOK
JIBHXKEHUS https://m.edsoo.r
u/ff0a0ae4
WNuepuusi. 3akoH HHEPIUH. bubnuoreka
BsauMmoeiicTBue TET KaK HOK
NPUYNHA U3MEHEHUS https://m.edsoo.r
CKOPOCTH JIBUKECHUSA TEJ u/ff0a0c10
[InoTHOCTH BemiecTBa. bubmmorexa
[HOK

Pacuet macchl 1 00beMa
TCJ1a 110 €ro MIOTHOCTHU

https://m.edsoo.r
u/ff0a0fee



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

Jlaboparopnast pabota
«OrnpeneneHue mIOTHOCTU
TBEPZIOTO TEIIA»

bubnnoreka
Pemrenue 3agad mo reme ILHOK
"[I;moTHOCTE BemecTBa" https://m.edsoo.r
u/ff0al23c
Cura KaKk XapaKTepuCTHUKa
B3auMoaeicTug Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabota
«M3yueHue 3aBUCUMOCTH
pacTspxeHus (aedopMariim)
MPY>KUHBI OT MPUIIOKEHHON
CHIJIBD»
SBnenue Tarorenusa. Cua
TSKECTH
CBsi3b MEXy CHIION Bubnuoreka
TSDKECTH U Maccol Tena. Bec LIOK
Tena. Pemmenue 3ajga4 mo https://m.edsoo.r
TeMe "Cuia Tsoxectn" u/ff0al778



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha Ipyrux

Bubnunoreka

HOK
mwIanerax. Pu3snyueckue
XapaKTEPUCTUKH IIJIAHET hitps://m.edsoo.r
paiep W/iT0a1502
bubnunoreka
N3mepenue cui. HOK
Hunamometp https://m.edsoo.r
u/ff0al8cc
bubnnoreka
Bec Tena. HeBecomocTh HOK
https://m.edsoo.r
u/ff0al778
CroxxeHue AByX CHUJl, bubnnorexa
HAaMpaBJIEHHBIX MO0 OJTHOM ITOK
MPSAMOI. https://m.edsoo.r
PaBHOfielicTBYIOIIIAS CHIT u/ff0ala70
Pemrenue 3amay mo reme
"PaBHoaeiicTBYyIOIIAsA CrT"
bubnuoreka
TpeHue CKoIbXKEHUS U
HOK

TpeHwue nokosi. TpeHue B
MIPUPOJIC U TEXHUKE

https://m.edsoo.r
u/ff0alb9c



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

Jlaboparopnast pabota

«M3ydeHne 3aBUCUMOCTH bubnuoreka
CUJIBI TPEHUS CKOJIBKEHUS OT LIOK
CHJIBI IABJICHUS U XapaKTepa https://m.edsoo.r
COIPUKACAOIIUXCS u/ff0alcc8
ITOBEPXHOCTEN»
Pemenue 3agau Ha
ompeeseHue
PaBHOJEHCTBYIOIIEH CHJITBI
Pemenne 3agay mo TeMam:

bubnuoteka
«Bec Tenay, «I'paduyeckoe .
M300pakKeHUE CHIDY, a
«CHID https://m.edsoo.r

S u/ff0alde0

«PaBHOEHCTBYIOIIAS CHID»
KounTpossnas pabora no
TeMaM: «MexaHndeckoe
nBUKeHHne», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'padudeckoe n3o0pakeHHe
cy, «Cuib»

bubnuoreka
JNasnenune. CriocoObl

I[HOK

YMCHBIICHUSA U YBCIIMUCHUSA
JaBJICHHUA

https://m.edsoo.r
u/ff0a20a6



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6

JlaBiienue rasza.

Bubnunoreka

HOK
3aBHUCHUMOCTE JABJICHUS rasa
oT 00BEMa, TeMIIeEpaTyphl hitps://m.edsoo.r
, paryp u/ff0a2376
Ilepenaua naBnenus bubnuoreka
TBEPIBIMU TEIAMH, HOK
JKUOKOCTSIMH U Ta3aMU. https://m.edsoo.r
3akoH ITackans u/ff0a25b0
bubnnoreka
JlaBiaeHue B )KUJIKOCTH U oK
rase, BEI3BaHHOE JIEHCTBHEM 1
. https://m.edsoo.r
u/ff0a2718
bubnnorexa
Pemenue 3amayq mo reme
HOK
«JlaBiieHUE B )KUAKOCTH U
raze. 3axoH [lackaisy https://m.edsoo.r
) u/ff0a2826
Bbubnnoreka
OK
CooOmraromnuecst cocyusl 1
Y https://m.edsoo.r
u/ff0a2970
bubnunoreka
o HOK
IM'mapaBanueckuit mpece
https://m.edsoo.r
u/ff0a3136

ManowmeTtpsl. [lopuineBoit
JKUJKOCTHBIN Hacoc



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136

Atmocdepa 3emin.

[IpyunHeI cylecTBOBaHUs bubnuoreka
BO3/1yITHOH 000JIOYKH LHOK
3emMiti. 3aBUCUMOCTD https://m.edsoo.r
aTMOC(epHOTOo JTaBICHHS OT u/ff0a2b5a
BBICOTHI HaJl YPOBHEM MODSI
bubnunoreka
Bec Bo3nyxa. AtmocdepHoe HOK
JaBJICHUE https://m.edsoo.r
u/ff0a2b5a
bubnnorexa
N3mepenue atmocdepHOro
[HOK
naBieHus. OnpIT
TobhIe https://m.edsoo.r
pp w/ff0a2da8
bubnuoreka
3aBUCUMOCTh aTMOC(HEpPHOTO OK
JIABJIEHUS OT BBICOTHI HAJ 1
OBHEM MODS https://m.edsoo.r
yp p w/ff0a2fcd
bubnuoreka
bapomerp-anepou.
HOK
ATMochepHOE TaBICHHUE HA
A3JIMYHBIX BHICOTAX hitps://m.eds00.r
P wifa2fcd

Pemenue 3anay no teme
"ATtmoc¢epHoe naBieHue"”



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUIKOCTH U ra3a

Bubnunoreka

HOK
Ha MOTPYKEHHOE B HUX TEJIO.
APXUMOLOBA CHILA https://m.edsoo.r
pXuMEl wif0a3276
Jlaboparopras pabota
bubnunoreka
«Omnpenenenue oK
BBITAJIKWBAIOIIEH CHIIBI, !
elCTE oif Ha Telo https://m.edsoo.r
FICHCTBYIOM ’ wif0a33fe
MOTPYKEHHOE B JKHJIKOCTbH)
JlabopaTtopHas paboTa 1mo
TeMe «ccinenoBanue bubnnorexa
3aBUCHUMOCTH BEcCa TE€Jia B HOK
BOJIE OT 00OBEMA https://m.edsoo.r
MOTPYKEHHOU B KUJIKOCTh u/ff0a3514
YacTH TeJay
bubnuoreka
IImaBanue ten HOK
https://m.edsoo.r
u/ff0a3a96

JlaGopaTopHas pabota
"KoncrpyupoBanue
apeoMeTpa WiH
KOHCTPYHPOBaHUE JIOJKU U
onpeeseHue eé
rpy3onoaséMHocTH"



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

Pemenue 3a1ay o remam:

Bubnnoreka
«IInaBanue cynos.
B HOK
03/1yXOILIABAHUEY,
«/laBieHue TBEPABIX TEN hutps:‘m.edsoo.r
© TBepA ’ /023654
KUIKOCTEH U ra30By
bubnunoreka
Mexanudeckast pabora HOK
https://m.edsoo.r
u/ff0a3f82
bubnunoreka
MomnocTts. EnnHuiel HOK
MOIITHOCTH https://m.edsoo.r
u/ff0a382

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM
MpY MOIBEME M0 JIeCTHUIIE"

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cr Ha
pbIuare

KounTponsnas pabora o
TeMe «/laBieHue TBepAbIX
TeJ, JKUAKOCTEH U ra3oBy /
Bcepocculickas
MpoBepouHasi paboTa



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepBHblit ypok. Pabora ¢

TEKCTAMU 110 TEME Bubnnoreka
«/laBnenue TBEPABIX TEN, LHOK
JKUIKOCTEN U Ta30B» / https://m.edsoo.r
Bcepocculickas u/ff0a4ffe
IpoBepoyHas paboTa
Pbruaru B TexHuKe, OBITY U

bubnunoreka
npupoe. JlaboparopHas

HOK
pabora «MccnenoBanue 0.5

T — https://m.edsoo.r

y P u/ff0ad78e
peraara»

bubnunoreka
Pemenue 3amad nmo reme OK
«YCcloBUS paBHOBECHS 1

ALy https://m.edsoo.r

P u/ff0a4826
KoaddumuenT nosnesnoro
JIENUCTBHS MEXaHU3Ma.
JlaGopaTopHas pabota 0.5
«3mepenue KII/]
HAKJIOHHOH IJIIOCKOCTH

bubnuoreka
Pemrenne 3amau mo reme LIOK

"Pabota, momHOCTB, KIT/I"

https://m.edsoo.r
u/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

Mexanudeckast SHEpTHUsl.

Bubnunoreka

Kunernueckas u HOK
https://m.edsoo.r

MOTEHIMAIbHAS YHEPTUS /024252
bubnuoteka

3aKoH COXpaHEHUs HOK

MEXaHHUYECKOW SHEPTUH https://m.edsoo.r
w/ff0a4360

YPOK-3KCIIEPUMEHT IO TEME

"OKCIIEpUMEHTAIbHOE

OTIpeICICHUE U3MEHEHUS

KHHETHYECKOU 1

MOTEHIIMAIBHON SHEPTUN

MPU CKaThIBAHUU TEJIa O

HaKJIOHHOM IMJIOCKOCTH"

KontponpHas padoTa no

Teme «PaboTa ¥ MOIITHOCTB.

DHeprus»

PesepBHriit ypok. Pabora ¢ bubsmorexa

TEKCTaMH I10 TEME HOK

"MexaHuueckoe asuxenue" hitps:/m.edso0.r
u/ff0adee6d

PesepHblit ypok. Pabora c
TeKcTaMH 1o Teme "PaboTa.
Mo1HOCTB. DHEprus"



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

72
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8 KUIIACC

A KoimmyecTBo yacos
DJIeKTPOHHbIE
U rema ypoKa Bee Kontpoas | Ilpaktuuec i[:;:en nugposeIe
HBIE KHe o0pa3oBarteib
n ro padoThI padoTsI " HbIE pecypchl
OcHOBHBIE TIOJIOKECHUS bubnuoteka
MOJIEKYJIIPHO-KHHETHYECKOM | IIOK
TEOPHUU U UX OIBITHBIE https://m.edsoo.r
MOATBEPKICHUS u/ff0a5256
Macca u pazmep aTOMOB H |
MOJIEKYJT
Moaenu TBEPAOTO, KUIKOTO bubmorexa
1 Ta3000pa3HOTO COCTOSTHUI 1 HOK
BerecTRa https://m.edsoo.r
u/ff0a540e
OObscHeHnE CBOMCTB
TBEPIIOTO, KUAKOTO U
ra3o00pa3HOro COCTOSHUMN 1
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOUN TEOpUHU
bubnuoreka
Kpucrannuueckue n I[HOK

amMopQHbIe Tena

https://m.edsoo.r
u/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

CMmauynBaHue u
KaIMAJUISIPHOCTbD.

IToBepXHOCTHOE HaTsHKEHUE

bubnunoreka
HOK
https://m.edsoo.r
u/ff0a5530

TennoBoe pacmmpenue u

CXKaTuce

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a5a26

Temneparypa. CBs3b
TEMIIEPATypPhI CO CKOPOCTHIO
TCIIJIOBOT'O ABHUXKECHUA

YaCTHI]

Bryrpennss sHeprus.
CriocoObl U3MEHEHHUS
BHYTPEHHEUN SHEPTUU

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a5c60

Bub! Tenonepenaun

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a6412

Ypok-koHbepeHIus

"[IpakTrueckoe

UCIIOJIb30BAaHUE TETUIOBBIX
CBOJCTB BEILIECTB U
MAaTepuajIoB B LEISIX
sHeprocoepexeHus"

bubauoreka
HOK
https://m.edsoo.r
u/ff0a65¢c0

KoanuecTBO TEMIOTHI.
Y aenpHas TeMI0€MKOCTh

bubnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

u/ff0a6976

bubnunoreka
YpaBHEHHE TETIIOBOTO OK
bananca. TemiooOMeH u !
CILIOBOE DABHOBECHE https://m.edsoo.r
TEIUIOB BHOBECU
p w/ff0a7088
JlabopaTtopHnast pabota Bt
HOINOTEKA
"HccmeqoBaHue sIBICHUS
IHOK
TEII000MeHa MpH
oMe . J— https://m.edsoo.r
MEILIUBAHUHN XOJIOJIHOM U
N " u/ff0a6a98
TOPSTYCH BOIBI
Pacuer xommuecTBa
TEIJI0THI, HEOOXOAUMOTO IS
HarpeBaHus Teja u
BBIJICISIEMOTO UM TIPH
OXJaXKIECHUU
bubnuoreka
JlaGopaTopHas pabota OK
"Onpenenenue yaenbHOM 1
TEIUIOEMKOCTH BeriecTsa' https://m.edsoo.r
u/ff0a6bb0
bubnuoreka
9Hepr1/m TOILUIMBA. Y JIeJabHas HOK

TCIJIOTA CropaHus

https://m.edsoo.r
u/ff0a7b5a



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBepaAEBaHUE bubnmoreka
KPUCTAJUIMYECKUX TEJI. HOK
VY aenpHas TEIIoTa https://m.edsoo.r
IJIABJICHUS u/ff0a71d2
bubnunoreka
JlabopaTtopHnast pabota OK
"Onpenenenue yaeiabHOU R
TEIUIOTHI IUIABJICHUS Jbaa" hitps://m.edsoo.r
u/ff0a72fe
bubnunoreka
[TapooOpazoBanue u [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.r
u/ff0a740c¢
Kunenune. Y nennHas Temiora
bubnunoreka
nmapooOpa3oBaHUs U OK
KOHJEHCALIUU. 3aBUCHUMOCThD .
TEMIIEPATYPHI KUIIEHUS OT hitps://m.edsoo.r
PFLIP u/ff0a786¢
aTMOc(epHOTO TaBJICHUS
BrnaxHocTh Bo3ayXa.
bubnuoreka
JlaGopaTopHas pabota
" HOK
Onpenenenue
OTHOCHUTEIBLHOMN BIAXKHOCTH hitps://m.edso0.r
u/ff0a7628

BO3aYyXa"



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

Pemenue 3aay Ha
OIIPEAEIIEHUE BIIAKHOCTH
BO3/yXa

[IpunHnuns! paboThl
TEIUIOBBIX JIBUTaTEICH.
[TapoBast TypOuHa.
JIBurarens BHYTPEHHETO

CropaHus
bubnnorexa
KIIJI TenmoBOro ABUTaTEIs.
HOK
TeruioBeIe IBUTATENN U
sa 10 AOLLICHT Che https://m.edsoo.r
IIMTa OK 111(S71 TIBI
Pyx p u/ff0a7c7c
3aKOH COXpaHEHHS U
MPEBPAILICHUS SHEPTUU B
TETUIOBBIX Mpoleccax
[ToaroToBka Kk KOHTPOJIBLHOM
" bubnauoreka
pabote o Teme "TeroBbie
HOK
siBiIeHUs. I3MeHeHne
. . https://m.edsoo.r
arperaTHbIX COCTOSTHUH
PETATHb! w/ff0a83f2
BEIEeCTBA
KOHTpOJ'IBHa}I pa60Ta 110 Buoiauortekxa
TeMe "TemnoBble ABICHUS. I[IOK
H3meHeHue arperaTHbIX https://m.edsoo.r
COCTOSIHUH BemiecTBa" u/ff0a86ae



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

Dnektpusaius Ten. [Ia
poJia 3IEKTPHUIECKUX
3apsioB

Ypok-uccienoBaHue
"DnekTpu3anus Tein
WHAYKIUEN U MPH

COTIPUKOCHOBEHUU"

. bubmmoreka
BzaumoneiicTrue OK
3apsKEHHBIX TEJ. 3aKOH R
Kviona https://m.edsoo.r

Y u/ff0ag7ed
DIIEKTPUYECKOE MOJIE.
bubnuoteka
HamnpsxeHHOCTB OK
AIEKTPUYECKOTO MOJIS. 1
8 P —, https://m.edsoo.r
PHHIHIT CYTEpHO3HII w/ff0aga0a
AIEKTPUUECKUX TTOJIEH
Hocurenu snekTpuyeckunx
3apsA0B. DJIEMEHTAPHBIN
3apsa. CtpoeHue atoma
IIpoBoaHMKY 1 Bubnoreka
JUAJIEKTPUKU. 3aKOH IIOK
COXpaHEHUs DIEKTPUUECKOTO https://m.edsoo.r
3apsaa u/ff0a8ef6
bubnuoteka
Pemenue 3agau Ha
[HOK

MMPUMCHCHUC CBOICTB
QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.r
u/ff0a90cc



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a90cc

DNEeKTPUUYECKUM TOK, Bubnuoreka

YCIJIOBHS €r0 HOK

cyiecTBoBaHus. VICTOUHUKH https://m.edsoo.r

3JIEKTPUUECKOTO TOKA u/ff0a95a4
bubnuoreka

JlelicTBUA 3IEKTPUYECKOTO ILHOK

TOKa https://m.edsoo.r
u/ff0a96b2

Ypok-uccienoBanue

"JleficTBHE IEKTPUIECKOTO |

MIOJIs1 HA MPOBOJHUKHU U

JTUDIIEKTPUKH"

DJIEKTPUYECKUI TOK B bubmmorexa

MeTaiax, KUAKOCTAX U HOK

rasax https://m.edsoo.r
u/ff0a9838

DJIeKTpUYECKast LEb U €&

COCTaBHBIE YaCTU

Cuna Toxka. JlabopaTopHas bubmmorexa

pabota "U3mepenHue u 0.5 HOK

pErylupoBaHUE CUITBI TOKA" hitps:m.cdsoo.r
u/ff0a8bd6

DneKkTpuyeckoe

HanpspkeHue. BonbTMerp. bubnuoreka

Jlaboparopnast pabota 0.5 I[IOK

"U3mepenue u ' https://m.edsoo.r
w/ff0a%14

peryiupoBaHue
HanpspkeHus"



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a8bd6
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Bubnunoreka

ConpoTuBieHue
HOK
IIPOBOJIHUKA. Y I€JIbHOE
COTIPOTHBIICHUE BEIIECTBA Dulps. in.dson.c
P w/ff0aa738
JlaGoparopnast pabota
"3aBUCUMOCTD
bubnuoteka
AIEKTPUUECKOTO
HOK
COTIPOTHUBIICHUS POBOTHHUKA
T T— https://m.edsoo.r
’ u/ff0aa738
MOTIEPEYHOTO CEUEHUS U
Marepuana"
bubnuoreka
3aBUCUMOCTD CHJIBI TOKA OT
L[IOK
HanpspbkeHus. 3akoH Oma
T — https://m.edsoo.r
A YA u/ff0aadda
JlaGopaTopHas pabota
"UccnenoBanue bubnuoreka
3aBUCHUMOCTH CHJIBI TOKA, [IOK
HUAYLIETO Yepe3 pe3UucTop, OT https://m.edsoo.r
COIIPOTHUBIICHUS PE3UCTOPA U u/ff0aa04e

HanpsbKeHus Ha pe3uctope”

IlocnenoBarenpHOE U
napajisieJIbHOC COCIUHCHUA
IIPOBOAHUKOB



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

Jlaboparopnast pabota

"IIpoBepka npaBuia bubmuotexa
CJIO’KEHUS HAIIPSDKEHUH IIPU ILHOK
MMOCIENOBATEIBHOM https://m.edsoo.r
COCIUHEHUU JIBYX u/ff0aaas58
pe3uctopos"
JlabopaTtopHnast pabota
" bubnuoreka
[IpoBepka npasuia s
HOK
CHUJIBI TOKA MPU
napauieJIbHOM COEINHEHNN hutps://m.eds00.r
P OM COSA w/ff0aadle
PE3UCTOPOB
Pewrenne 3anau Ha bubnuoreka
IIpUMEHEHME 3aKoHa OMa [TOK
JUTS pa3JIAYHOTO COECANHECHUS https://m.edsoo.r
IPOBOJIHUKOB w/ff0aaf8a
bubnuoTeka
Pa6ora u moutHOCTH
LHOK
AIIEKTPUYECKOT0 TOKA. 3aKOH
Jixoys-Jlena https://m.edsoo.r
Y H u/ff0ab124
JlaGopaTopHas pabota bubnuoreka
"Onpenenenue paboThl U LHOK
MOIIIHOCTHU 3JNEKTPUUECKOTO https://m.edsoo.r
TOKa" w/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
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DNEeKTPUYECKUE LIETIH U bubnmoreka
noTpeduTenu LHOK
AIEKTPUYECKON SHEPIUU B https://m.edsoo.r
obITy. KopoTkoe 3aMbIkaHue u/ff0ab660
ITocTOstHHBIE MArHUTEI, KX
B3anMMOJICHCTBHE
bubnunoreka
Ypok-uccienoBaHue
" 3 HOK
N3yuenune nonei
MMOCTOSHHBIX MarHuTOB" hitps://m.edsoo.r
u/ff0ac3d0
MarauTHOE ToJe. bubnuoreka
MarautHO€ 110J1€ 3eMIIU U 1(0) 8
€r0 3HaueHHeE IS )KU3HU Ha https://m.edsoo.r
SeMie u/ff0acOba
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
" bubnauoreka
DJIEKTPUYECKUE 3aPSJIbI. OK
3apsiKEHHbIE TeJa U X 1
i https://m.edsoo.r
B3aMMOJIECHCTBHS.
. u/ff0abd2¢
ITocTossHHBIN

AIEKTPUUECKUN TOK"



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

KonTtponsHas pabora o
TeMe "DIeKTpUUYEeCKue

3apsbl. 3apsKEHHbIE Tea U bubnuoreka
UX B3aMMOJICHCTBHSL. LHOK
[TocTostHHBII https://m.edsoo.r
IEKTPUICCKHI TOK" / u/ff0abea8
Bcepocculickas

IpoBepoyHas paboTa

PesepBHrlit ypok. Pabota ¢

TEKCTaMHU I10 TEME bubnuoreka
"ITocTosTHHBII HOK
AIIEKTPUYECKH TOK" / https://m.edsoo.r
Bcepoccuiickas u/ff0acdc6
poBepoyHas pabora

OnbiT OpcTena. MaruutHoe bubnuoteka
I10JIE MJIEKTPUYECKOIO TOKA I[HOK
MarauTHO€ 10Ji€ KaTYIIKU C https://m.edsoo.r
TOKOM u/ff0ac1d2
[Ipumenenue

3IIEKTPOMAarHuTOB B bubnuoreka
TexHuke. JlaboparopHas 0.5 LHOK

paborta "U3ydyenue neiictBus ) https://m.edsoo.r
MarHMTHOTO TIOJIS HA w/ff0ac74a

IIPOBOJHUK C TOKOM"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

DneKTpoABUTaTeIh
IIOCTOSIHHOTO TOKa.
Hcnons3oBanue
AIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBanue u
n3ydeHue paboTsl
3JIeKTpoABUTATEN A"

bubnnoreka
HOK
https://m.edsoo.r
u/ff0ac86¢

OnbiTel Papajnes. 3aKoH
AEKTPOMAarHUTHOU
nHaykuu. [Ipasuno Jlenna

DJIEKTpOTEeHEPATOP.
CriocoObI moTy4eHust
AIEKTPUUECKON SHEPTHUU.
DNEeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX
MCTOYHHUKAX SHEPTUu

[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKHE U
MAarHuTHBIE SBJICHUS"

KonTponpHas pabota mo
TeMe "DIIEKTPUYECKHE U
MarHuTHBIC SBJICHUS"

bubnuoreka
HOK
https://m.edsoo.r
u/ff0acb14



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14

. bubmnoreka

6 Pesepubliit ypok. Pabora ¢ 1IOK
TEKCTaMH II0 TEME 2

7 - " https://m.edsoo.r

€IJIOBEIE SABJICHUSA W/ffDacese

6 PesepBHblii ypok. Pabota ¢

2 TEKCTaMH II0 TEME 2
"MaruuTtHbie sBiaeHud"

OBIIEE KOJIMYECTBO 7 14.5

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

N KoanyecTBO 4acoB
i DJIEKTPOHHBI
ara
I KonTpoa IIpakTuye e nupposbie
Tema ypoka Bcee Hsyue
/ bHbIE CKHe o0pa3oBareJib
ro HHUA
I padoThI padoTsI HbIE pecypchl
MexaHn4deckoe ABHKEHUE. |
MarepuanbHas TOUKa
bubnmmoreka
CucremMa orcuera. .
OTHOCUTEITLHOCTD 1 a
MEXaHUYECKOTO IBMKECHUA https://m.edsoo.
ru/ff0ad474
bubnuoteka
PaBHOMepHOE ) IIOK
NPAMOJIMHEHHOE JBUKCHUE https://m.edsoo.
ru/ff0ad19a
HepaBnomephnoe
NPAMOJIMHENHOE JBUKCHHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOpPOCTh
. bubnuoTeka
[IpssmonuHeriHOE
LHOK

PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

https://m.edsoo.
ru/ff0ad8d4



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

CkopocCTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nsrkeHus. ['paduk ckopoctu

Jlaboparopras pabota

" bubnunoreka
Ornpenenenue yCKOpeHus OK
TeJla IPU paBHOYCKOPEHHOM R
BIKEHUH 110 HAKJIOHHOMW hitps://m.edsoo.
8 ! ru/ffoadbl8
IUIOCKOCTH
CBo0OogHOE TajieHne TEI.
Onglitel [Nannnes
PaBHOMEpHOE NBHMXKEHHE TTO
bubnuoreka
okpyxkHoCTH. [Tlepnoa n OK
4acToTa OOpaIieHus.. a
TiHelinas 1 VEToBas https://m.edsoo.
r ru/ff0ae1 76
CKOPOCTH
[leHTpOoCTpeMHUTETBHOE
YCKOpEHHUE
bubnuoreka
[TepBriit 3akoH HproTOHA. I[IOK

BekTop cuiibt

https://m.edsoo.
ru/ff0ae612



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

bubmmoreka

Bropoi1 3akoH HeroTona. HOK
PaBHonelicTByrOIIAs crita https://m.edsoo.
ru/ff0ae72a
bubnnoreka
Tpernii 3akoH HproTOHA. HOK
Cynepno3unus cui https://m.edsoo.
ru/ff0ae982
bubnnorexa
Pemrenue 3agau Ha OK
MMPUMEHEHHE 3aKOHOB 1
HeloToHa https://m.edsoo.
ru/ff0aebb6e
bubnunoreka
HOK
Cuna octH. 3akoH I'yka
yrpyr y https://m.edsoo.
ru/ff0aeca2
Pemrenue 3agau mo reme
«Cuna ynpyroctu»
JlaGoparopnas pabora BI/IO?EHOTeKa
«OmnpeaeneHue )KeCTKOCTU 1
. AHED https://m.edsoo.
Pyx ru/ff0aee28
bubnunoreka
HOK

Cuna tpenus

https://m.edsoo.
ru/ff0af738



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738

Bubnunoreka

Pemrenue 3agad mo reme LHOK
«Cuina TpeHus» https://m.edsoo.
ru/ff0afa26
Jlaboparopnast pabota bubnmnoreka
"Onpenenenue HOK
ko3¢ dumeHTa TpeHus https://m.edsoo.
CKOJIb)KCHUS" ru/ff0af8be
bubnuorex
Pemenue 3agau no reme 06;(1 oreka
"3akonsl HeroToHa. Crita }Lit L ed
ps://m.edsoo.
ynpyroctu. Cuna tpeHus"
rw/ff0atb8e
Cuita TSKeCTH U 3aKOH bubnuoteka
BCEMHUPHOT'O TATOTCHHUS. HOK
Yckopenue cBOOOTHOTO https://m.edsoo.
nageHus ru/ff0af044
VYpok-koHbepeHus
"JIBUKEHUE TEJI BOKPYT
IPaBUTALIMOHHOTO LIEHTPa
(Conneunas cucrema).
lanaktuxn"
Pemenue 3amay no Teme bubsmorexa
HC I‘[OK
nia TSHKECTH M 3aKOH httos/med
pS://m.€ds00.
BCEMUPHOIO TATOTCHUS"
P ru/ff0afs 8
[lepBas kocmuueckas bubmmorexa
I[HOK

ckopocTb. HeBecoMocTh 1
Meperpy3Ku

https://m.edsoo.
ru/ff0af33¢c



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

PaBHOBECHE MaTepUaIbHON

TOYKHU. AOCOIIIOTHO TBEPIOE bubmmoreka

Teno. PaBHoBecue TBEPIOTrO I[HOK

TeJla C 3aKPEIIEHHON OChIO https://m.edsoo.

BpaieHuss. MOMEHT CUIIBL. ru/ff0afe36

LenTtp TsKECTH

PaBHOBecue maTepuanbHON

TOYKH. AOCOJIFOTHO TBEPIOE

teno. PaBHoBecue TBEPIOTO

TeJla ¢ 3aKPEIIEHHON OChIO

BpaieHuss. MOMEHT CUJIBI.

LenTp TsKECTH

Pemenne 3amag mo Teme bubmotexa

"MomeHnT cuibl. LlenTp HOK

TsDKeCTH" hutpsi. in.odsoo.
ru/ff0b02b4

[ToaroToBka Kk KOHTPOJIBLHOM bubnauoreka

paboTe 1o Teme I[IOK

"MexaHndecKkoe ABMKECHUE. https://m.edsoo.

BzaumonetictBue ten" ru/ffob0408

KonTtponbHas paboTa o Teme EHO(EHOTGM

"MexaHn4ecKO€e IBUKECHUE.
Bsaumonetictue Tea"

https://m.edsoo.
ru/ff0b06ec



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
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Nmnynsc Tena. Umnynsce bubmuotexa
CUJIBL. 3aKOH COXPAHECHUS HOK
AMIYyJbCa. YOPYroe u https://m.edsoo.
HEYIIPYroe B3auMOJACHCTBUE ru/ffOb07fa
Pewrenue 3angau o reme bubmorexa
"3aK0H cOXpaHEHUs HOK
— https://m.edsoo.
ru/ff0b096¢
VYpok-koHpepeHus
"PeakTUBHOE IBMKEHHE B
MIPUPOJIE U TEXHUKE"
bubnuoreka
Mexanudeckast paborta u HOK
MOIIHOCTb https://m.edsoo.
ru/ff0b0ag4
bubnuoreka
Pabota cuibl TsDKECTH, CUITBI I[HOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.
ru/ff0b0db8

JlaGopaTopHas pabota
«OrnpeneneHue padoThI CUIIBI
TPEHHS IPU PABHOMEPHOM
JBUKCHHUH Tea 110
TOPU30HTAIBHOU
MTOBEPXHOCTH»



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBs13b SHEPruM U paboTHI.
[ToreHumanpHas SHEPTUs

bubnunoreka
Kunernueckas sneprus.
. HOK
TeopeMa 0 KHHETUYECKOM
S https://m.edsoo.
p ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUH B
MeXaHHKe
JlabopaTtopHnasi pabota BIgSIJ(IHOTeKa
«3yueHue 3akoHa a
COXpaHEHUS DHEPTUNY hitps.//m.edsoo,
P p rw/ffOb12fe
bubnunoreka
KonebarensHOE ABMKEHUE U [IOK
€ro XapakTePUCTUKHN https://m.edsoo.
ru/ff0b1858
bubnuoreka
3aTyxaromue KoJieOaHusl. OK
BriHyX/1eHHBIC KOJICOaHUSI. 1
Pesomatic https://m.edsoo.
ru/ff0b2010
MareMaTUYECKUNA U
MPYKUHHBIA MasTHUKA
Ypok-uccnenopanue bubnunoreka
«3aBUCHUMOCTh IIEpUOA [HOK
KoJIe0aHUH OT )KECTKOCTH https://m.edsoo.
ru/ff0b197a

NPYKUHBI U MacChl Tpy3a»



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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IIpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

JIaboparopHas paboTa bubnmroreka
«Omnpenenenne 4acTOThI U LHOK
nepuoja KojieGaHuiu https://m.edsoo.
NPY)KUHHOTO MasiTHUKa» rw/ff0blaec
JlabopaTtopHnast pabota
bubnuoteka

«IIpoBepka HE3aBUCUMOCTH OK
nepuoaa KojiebaHuu rpysa, 1
MMOABEMIEHHOTO K HUTH, OT hitps://m.edsoo,

> ru/ff0b197a
MAacchl Tpy3a»
MexaHH4YeCKHE BOJTHBI. bubmmoreka
CBolicTBa MEXaHUYECKUX LIOK
BOJIH. [IpononbHBIE N https://m.edsoo.
HOIEPEYHBIE BOJHEI ru/ff0b21fe

Ypok-koHbepeHIus
"MexaHndecKHne BOJIHEI B
TBEPAOM Tene. CelicMuyecKue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

Ypok-uccnenoBaHue
"HabnroieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKHM

pPEe30HaHC
bubnnorexa
VYpok-koHpepeHIus oK
"VnpTpa3Byk U HH(QPa3BYK B 1
ole 1L Te o https://m.edsoo.
MIPUPOIE U TEXHUK
pup ru/ff0b23ca
[ToaroToBka Kk KOHTPOJIBLHOM Bubauoreka
pabore 1o Teme "3aKOHbI [IOK
COXpaHeHUsA. MexaHn4eCcKue https://m.edsoo.
KoJie0aHus ¥ BOJHBI" ru/ff0b2510
KonTtponbHas padoTa o teme
"3aKOHBI COXpaHEHHS.
Mexanuueckue KojieOaHus u
BOJIHEI"
bubnuoreka
9JI€KTpOMaFHI/ITH06 IoJE. HOK

QHCKTpOMaFHI/ITHHC BOJIHBI

https://m.edsoo.
ru/ff0b2abe



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
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CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

VYpoxk-koudepenuus "llkana

bubnunoreka
ANIEKTPOMArHUTHBIX BOJIH.
HOK
Wcnonp3oBanue
IEKThOMA o https://m.edsoo.
JIEKTPOMArHUTHBIX BOJIH JUIS
pu " rw/ff0b2fe6
COTOBOH CBSI3U
Ypok-uccienoBaHue
" o bubnnorexa
N3ydenue cBOiCTB OK
ANIEKTPOMATrHUTHBIX BOJIH C 1
OMOLLIEO MOG oro https://m.edsoo.
IIOMOIIBK0 MOOMJIEHOT
. ru/ff0b2c6¢
TenedoHa
Pemrenue 3agau Ha
ONIPEIEIICHUE YACTOThI 1
JUTUHBI AJIEKTPOMArHUTHOM
BOJIHEI
bubnuoreka
DJIEKTpOMarHuTHasi mpupoaa OK
ceeta. CKOpOCTh CBETA. 1
B . https://m.edsoo.
OJIHOBEIE CBOMCTBA CBETA
ru/ffob31d0
HWcrounuku cBera. bubnuoreka
[Ipsimonunelinoe IIOK
pacnpocTpaHEeHHE CBETA. https://m.edsoo.
3armenus ConHua u JIyHel ru/ff0b3658



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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3aKOH OTpaKEHUS CBETA. bubmuotexa
3epkana. Pemenue 3agau Ha HOK
IIPUMECHEHHE 3aKOHA https://m.edsoo.
OTPaKEHUS CBETA ru/ff0b38c4
bubnuoreka
ITpenomnenue cBera. 3akoH I[HOK
NIPEIIOMJIEHHUS CBETA https://m.edsoo.
ru/ff0b3aca
[TostHOE BHYTpEHHEE
bubnuoreka
OTpa)keHHE CBETA.
I[TOK
Hcnonp30Banue MoaHOTO
BHYTPEHHETO OTPa)KEHHS B hups:Tm.cdsoo.
yip P rw/ffob3cSc

OIITUYCCKHUX CBETOBOAaX

JlaGopaTtopHnast pabota
"HccneqoBanue 3aBUCUMOCTH
yriia npeaoMIICHUS] CBETOBOTO
Jy4a OT yIJia MajieHus Ha
rpanuie "Bo3ayx-creksio""

Ypok-koH(bepeHus

"M cnoap30BaHuE OJIHOIO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI,
OINITHKOBOJIOKOHHAS CBS3b"



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

JInusel. OoTuyeckas cuia
JIMH3EI

Bubnunoreka
HOK

https://m.edsoo.
ru/ffiob3f2¢

[TocTpoenue n3obpaxeHuil B
JMH3aX

bubmmoreka
HOK

https://m.edsoo.
ru/ff0b444a

JlabopaTtopHnast pabota
"Onpenenenre GOKYCHOTO
pacCTOSIHUA U ONITHYECKOM
CHUJIBI COOMpArOIIEH JTUH3HI"

bubmmoreka
HOK

https://m.edsoo.
ru/ff0b4206

Ypok-koHbepeHus
"OnTHYEeCKHE JTNH30BLIE
npuoops!"

Bbubnnoreka
LHOK

https://m.edsoo.
ru/ff0c0a7e

I'ma3 kak ontuyeckas
cucrema. 3peHue

bubnuoreka
LHOK

https://m.edsoo.
ru/ff0b4684

Ypok-koHpepeHIus
"ledexTsl 3perus. Kak
COXpaHUTH 3peHue"

Pasnoxxenue Genoro cBeta B
cnektp. OnbiTel HetoTOHA.
CrnoxxeHue cieKTpalbHbIX
uBetoB. /{ucnepcus ceera

Bbubnuoreka
LHOK

https://m.edsoo.
ru/ff0c0f4c
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Jlaboparopnast pabota
"OnbITH IO Pa3I0KEHUIO

bubnuoteka
0enoro CBeTa B CIEKTP H OK
BOCITPHUSTHIO [IBETA i
DEIMETOR TIOH X https://m.edsoo.
ped p ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [IBETOBEIC
¢bunbTpe"
VYpok-npaktukym "BosnHoBbIE
CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepPepeHus u
mudpakus”
bubnuoteka
Ombrter Pesepdopna u [IOK
IUTAHETApHAs MOJENb aToMa https://m.edsoo.
rw/ff0c12a8
[Toctrynatel bopa. Monens
atoma bopa
bubnuoreka
Hcnyckanue u norjoueHue
LHOK
cBeta atToMoM. KBaHTBHI.
JlunenyaThie CIIEKTPHI hips.em.edsoa.
P ru/ff0c144c
bubnuoTeka
YPOK-IIPaKTUKYM
" LHOK
Habmtoienue cektpoB
" https://m.edsoo.
4 rw/ff0e1 550
bubnuoreka
I[HOK

PagnoakTUBHOCTE U €€ BUIBI

https://m.edsoo.
ru/ff0c1672
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Bubnunoreka

CtpoeHue aTOMHOrO spa. HOK

Hyxnonnas moxnens https://m.edsoo.
rw/ff0c18ac
bubnuoreka

PapnoaktuBHbIE HOK

npespaieHus. Mzoronst https://m.edsoo.
ru/ff0clal4
bubnuoreka

Pemrenne 3anau o reme:

"PaliOaKTUBHBIC HOK

" https://m.edsoo.

fpeBpatieHus ru/ff0clbda

[Iepnon nomypacnana

VYpok-koHpepeHIus bubnuoteka

"PagnoakTrBHbBIC U3TyYEHUS B ILIOK

MPUPOJI€, METUITUHE, https://m.edsoo.

TeXHUKe" ru/ff0c2126
bubnuoreka

SnepHbie peakunu. 3aKOHbI

COXpaHEHUs 3aps10BOTO U HOK

MACCOBOLO THCal https://m.edsoo.
ru/ff0c1cS8
bubnuoreka

OHeprus CBA3M aTOMHBIX [HOK

anep. CBsi3b Macchl U SHEPIUU https://m.edsoo.
ru/ff0cl1d7a

Pemenue 3anay no teme
" nepuble peakuun”



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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Peaxkinu cuHTe3a U 1eJIEHUS

Bubnunoreka

HOK
sanep. ctounnku sHeprun
Coliia i 3583 https://m.edsoo.
JTHIIA 1 3BE3]T
ru/ff0c1e88
Ypok-koupepenmus "SAneprHas
sHepreTuka. Jlencrus
PaIMOAKTUBHBIX U3TyIEeHUN
Ha ’KMBbIE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJBHOMN
bubnuoteka
pabore 1Mo Teme
" [HOK
DJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHBIC BOJTHBI https:f/m.cdsoo.
P BOJHB ru/f0c223e
KBaHTOBBIE sIBIICHUS
KonTposbnas pabora no teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanTtoBbIe siBieHUS"
bubnuoTeka
[ToBTOpEHME, 000OIICHNE. LIOK

JlaGopaTopHbie pabOTHI 11O
Kypcy "B3aumoneiicteue Ten"

https://m.edsoo.
ru/ff0c245a
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[ToBTOpenue, obodIeHNE. bubmuotexa
Pemrenne pacyeTHsIxX U HOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.
"TernmoBbIe MpoIecchl" ru/ff0c2572
[ToBTOpEeHue, 06001IEeHNE. bubnuoreka
Penienne pacueTHbIX U I[HOK
Ka4eCTBEHHBIX 3a7a4 110 TeME https://m.edsoo.
"KII/] TerumoBeIX ABUTATENICH" ru/ff0c2a22
[ToBTOpEeHnue, 06061IEeHNE. bubnuoreka
Pemienne pacueTHbIX U LIOK
Ka4eCTBEHHBIX 33J]a4 10 TEME https://m.edsoo.
"KII/ snexkrpoycTtaHOBOK" ru/ff0c2b30
bubnuoreka

[ToBTOpEHME, 00OOIIECHNE. 1IOK
JlaGopatopHble pabOTEHI 11O

p”C p p " https://m.edsoo.

SIBJICHUS

Kypcy "CBeToBbIE /Ff0C)eS?
[ToBTOpEHME, 000OIICHNE. bubnuoTeka
PaboTa ¢ TekcTaMHu 110 TEME I[IOK
"3aKOHBI COXpaHEHUs B https://m.edsoo.
MexaHHuKe" ru/ff0c2d6a



https://m.edsoo.ru/ff0c2572
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1 [ToBTOpenue, oboOIIeHNE.

Bubnunoreka

0 PaboTa ¢ TekcTaMu 1o TeMe 2 HOK
0 "Kosebanus v BOJIHBI" hitps://m.edsoo.
ru/ff0c2e82
1 [ToBTOpenue, o6o0IIEHNE. E14061J2H0Te1<a
0 PaboTa ¢ TekcTaMu 1o TeMe 2 !
1 "CBeTOBEIC SBJICHHS" hitps://m.edsoo.
ru/ff0c3044
| [ToBTOpEeHue, 060061IEeHNE.
0 Pabora ¢ Tekcramu 1o Teme )
5 "KBaHTOBas U sinepHas
¢buzuxa"
OBIIEE KOJIMYECTBO YACOB 7
I1O ITPOI'PAMME 105
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC
Kon
nposepsi .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
€MOoro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011110 00pa30BaHuUs
pe3yJabT
ara
1.1 WCI0JIb30BaTh NU3YUEHHBIC TOHATHS
12 pa3nuyaTh SBJICHHS MO OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
' JIEMOHCTPHUPYIOIINX JJAHHOE (PU3NIECKOE SBIICHUE
pacro3HaBaTh NPOSBICHHE H3YyYCHHBIX (PU3UYCCKUX SIBIICHUH B OKPYKAIOIIEM
13 MHUpe, B TOM u4Hcie (U3NYecKHe SIBJICHHUS B TPHPOJE, MPU ITOM IEPEBOIHUTH
' MPAKTUYECKYIO 33]]auy B YY€OHYIO, BBIIEISATh CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH )
(bU3UYECKUX SIBJICHUHN
ONHCBHIBATh HW3YYCHHBIC CBOWCTBA Tel W (U3WYECKHUE SIBIICHUS, WCIIOJIB3YsI
(bu3nvecKkre BEIIMYMHBI, TPUA OTMIMUCAHUH MTPABUIBHO TPAKTOBATH (PHU3UYCCKUN CMBICIT
1.4 UCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAUCHHsS] W CIUHHIBI (PU3MYECKUX BEIHYUH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYI (U3MYECKYIO BEIHYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH I'pa)UKN U3yICHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITHUNH
XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUCCKUE SIBICHHUS WM TPOIIECCHI, MCIIOJb3YS
1.5 U3yUYCHHBIC 3aKOHBI, NPU STOM JlaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3aIMCBIBATh €T0 MATEMATUYECKOE BBIPAKCHUE
OOBSACHATh (PU3MUECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBHISBIATH
1.6 MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE U3 | — 2 JOrMYeCcKUX I1aroB
c omopoii Ha 1 — 2 WM3y4YEHHBIX CBOWCTBA (U3NYECKHUX SIBICHUH, (HU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemaTh pacuy€THbie 3amaud B 1 — 2 nelCTBHS, MCHOJB3Yys 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIOIIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUA 3aqauu
3aMUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NYECKHE BEIIMYUHBI B (OPMYIIBI U
IPOBOAUTH PACUETHI, HAXOJUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUIsl PELLICHUs
3aja4, OLEHUBATh PEATMCTUYHOCTD NOTYIEHHOW (PU3NIECKON BETUNINHBI

1.8

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh INpPU MOMOILU (PUINUECKUX
METOJI0B, B OIIMCAaHWM MCCIIEOBAHMS BBIJICIATh MPOBEPSEMOE MPEIITOJIOKEHUE
(rumoTesy), pa3iauyaTh U WHTEPIPETUPOBATH MOJTYYEHHBIH pe3yNbTaT, HAXOIUTh
OLIMOKYU B XOJI€ ONBITA, JI€JaTh BHIBOBI IO €r0 pe3ysbTaTaM

1.9

MPOBOJUTH OMBITHl TO HAOTIONEHUI0 (PU3UUYECKUX SBICHUNW WM (PU3NUECKUX
CBOWMCTB Tel: (OpPMYIMpPOBaTH TMPOBEPSEMBIE MPEANOJIOXKECHHSI, COOUpPAThH
YCTAaHOBKY U3 TMPEUIOKEHHOTO O000pYyIOBaHUS, 3alUChIBaTh XOJ OIbITa |
(hopmMyIUpPOBaThH BHIBOJIBI

1.10

BBINIOJIHATE IMPAMBIC U3MCPEHHA C HCIOJIb30BAHMEM AaHAJIOTOBBIX U III/I(l)pOBI)IX
MpUOOPOB, 3aMMCHIBATh IMOKAa3aHUS MPUOOPOB ¢ y4ETOM 3aJaHHOW aOCOIIOTHOU
MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOW (PM3UUYECKOU BETWYUHBI OT APYrou
C HCIIOJb30BAHUEM TPSAMBIX U3MEPEHUH, y4aCTBOBATh B ITUIAHUPOBAHWU Y4€OHOTO
WCCJICIOBaHMUS, COOMpaTh YCTAHOBKY M  BBINOJHATh H3MEPEHHS, CIEIys
MPEII0KEHHOMY TUIaHY, (UKCUPOBATh PE3yJbTAaThl IOJYYEHHOW 3aBUCHUMOCTH
(bM3UYECKUX BEIMYHMH B BUC TIPEII0KEHHBIX TaOIUIl ¥ TpadUKOB, JACNIaTh BHIBOIBI
1o pe3ybTaTaM HUCCIICT0OBAHUS

1.12

IMPOBOANTL KOCBCHHBLIC U3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHMH, CIICAYA HpeﬂHO)KCHHOﬁ
HHCTPYKIUH: TIIPpU BbIIIOJIHCHHUU I/ISMepeHI/Iﬁ CO6I/IpaTL OKCIICPUMCHTAJIbHYIO
YCTAHOBKY U BbIYUCIIATH 3HAYCHHUC HCKOMOM BEIUYMHBI

1.13

coOMIOaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu pabore ¢ JabopaTopHBIM
00opyI0BaHUEM




1.14

yKa3blBaTh MPHUHLUNBI JEHCTBUS NPUOOPOB U  TEXHUYECKUX  YCTPOICTB,
XapaKTepu30BaTh NPUHIMIBI JCHCTBUS H3YYCHHBIX NPHUOOPOB M TEXHUYECKHUX
YCTPONCTB C IOMOIIBIO WX OTMMCAHUS, HCIIOJIB3YS 3HAHHS O CBOMCTBAX (PH3MUYECKHUX
SIBIICHUH 1 HEOOXOJMMBbIe (PU3MUECKIE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJUTh MpPHUMEPHl (HAXOOUTh HHGPOpPMALUI0 O NpHUMEpax) MPaKTHYECKOro
WCIOJIb30BaHUs (U3NYECKUX 3HAHUU B IMOBCEJAHEBHOM XU3HU Uil oOecredeHus
0€30MacHOCTH TIpH OOpalieHuu ¢ mpudopaMu U TEXHUUYECKHUMHU YCTPONCTBAMH,
COXPAaHEHHUS 3/I0pOBbS U COONIOIEHHUS HOPM DKOJIOTMYECKOTO TIOBEJIEHUS B
OKpYKalollen cpene

1.16

OCYILIECTBIISITH OTOOP MUCTOYHUKOB MHPOpMAIK B ceTu VIHTEpHET B COOTBETCTBUU
C 33JaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUW M IYyTEM
CPaBHEHHMsI Pa3IMYHBIX HCTOYHUKOB BBIIEIATH MHGOPMALMIO, KOTOpAs SBISETCS
MIPOTUBOPEUNBOI WM MOXKET ObITh HEJJOCTOBEPHOI

1.17

WCIOJIb30BaTh MpPH  BBINOJHEHUM YYE€OHBIX 3aJaHUM  HAyYHOTOMYJISPHYIO
aUTepaTypy (QHU3NYECKOro COAEp)KaHMs, CIPAaBOUHbIE MaTepUaibl, PECYpChl CETH
Wurtepuer, Bnagetb mNpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpazoBaHUs
uH(bOpPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

co37aBaTh COOCTBEHHbIE KpAaTKHWE MUChbMEHHbBIE U YCTHBIE COOOIIEHHS] HA OCHOBE 2
— 3 ucToyHUKOB MHGOPMAIUU (PU3NYECKOTO COAEPKAHUS, B TOM YHCIIE MyOIUYHO
JieNaTh KpaTKue COOOIEHUs O pe3yabTaTaxX MPOEKTOB WM YUeOHbBIX UCCIIeI0BaHUH,
Opy 3TOM TPaMOTHO HCIOJIB30BaTh H3YYEHHBIN MOHATHIHBINA ammapaT Kypca
(bu3HKHU, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalIuei

1.19

IIPpH BBITIIOJIHCHUH yLIe6HI>IX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ PpacipeacisaThb 00s3aHHOCTH
B I'pyIIi€e B COOTBETCTBUHN C MOCTABJIICHHBIMU 3aa4aMH, CJICIUTH 34 BBIIIOJIHCHUCM
IJIaHa ﬂeﬁCTBHﬁ, aJICKBATHO OIICHMWBATH COOCTBEHHBIM BKJIaa B HOCATCIBHOCTBb
T'pYIIbl, BBICTPANBATH KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe, Y4YUTBIBAsI MHCHHC

OKPYXaIOILIUX

8 KIIACC




Koxa
npoBep
f1eMOro
pe3yJib
Tara

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasznuyaTh SBJICHHS 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JJaHHOE (PU3NIECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKHUX SBICHUI B OKPYXKAIOIEM MHUPE,
B TOM 4Hcie (U3MYECKHUEe SBICHUS B TMPUPOJE, NPH OSTOM TEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B y4EOHYIO, BBIICTSTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bU3UYECKUX SIBJICHUHN

1.4

ONHCHIBaTh H3YYEHHBbIE CBOMCTBAa Tel U (U3NYECKUE SBIICHUS, HCIHOJIb3Ys
(u3nueckue BEJIUYUHBI, IPU OMMCAHUN MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICIT
HCIOJIb3YEMbIX BEIMYMH, 0003HAUYEHHUS U €AUHUIBI (PU3NUYECKUX BETUYHUH, HAXOAUTh
(hopMyIibl, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU BEITHUYUHAMH,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETHUUNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (pU3MUecKHe SBICHHUS U TPOLIECCHI, UCHOJIB3Ys
U3y4eHHbIE 3aKOHBI, IpPU OSTOM JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE

1.6

00BSACHATH (PU3MUECKHE MPOILIECChl M CBOICTBA Ted, B TOM YUCIE M B KOHTEKCTE
CUTyalluli  IPAaKTHUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BBIABIATH  MPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 1 — 2 JIOTUYECKUX IIArOB C MMOMOIIIBIO
1 — 2 wu3ydeHHBIX CBOWCTBAa (PU3WYECKUX SBJICHHUM, (U3NYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH

1.7

pewmatb pacué€THbele 3afaud B 2 — 3 JEWCTBUS, UCHOJb3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (hU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3a/aud
3aIMUCBIBATh KPATKOE YCIOBUE, BBISBIIATH HEAOCTATOK JAHHBIX JUIS pEIIEHUS 3aauH,
BBIOMPATH 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIs €€ peleHus], TPOBOIUTH PacU&Thl
U CpaBHUBATh IOJIyY€HHOE 3HayeHHE (U3NYECKON BEIUYMHBI C H3BECTHBIMU
JTAHHBIMH




1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh MPU TMOMOIIM (HU3NIECKUX
METOJIOB, HCIIOJIb3ysl  ONMCAHHWE MCCIEAOBAHUSA, BBIIEIATH  IPOBEPSEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPAaBUIBHOCTh MOPsIKA MPOBENEHUS HCCIEAOBAHMUS,
JIeNIaTh BBIBO/IbI

1.9

NPOBOJUTH OMBITBI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNW WIH (PU3HUYECKUX
CBOWCTB Te: (GOPMYJIUPOBATH IPOBEPSEMBIC MTPEAIOTI0KEHUS, COOMPATh YCTAHOBKY
U3 TPEIUIOKEHHOT0 O000pYIOBaHMsA, ONMHCHIBATH XOJA OMNbITa U (OPMYIUPOBATH
BBIBO/IbI

1.10

BBIINIOJIHATE MPAMBIC HU3MEPCHHUA C HCIHOJbB30BAHHMEM aHAJIOTOBBIX HpI/I60pOB u
JaTYUKOB (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, CpaBHHBATb PC3YJIbTATbl I/I3MepCHI/II\/JI C y‘IéTOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NYECKOI BEIHUMHBI OT APYroi ¢
WCIIOJIb30BAHMEM TPSAMBIX M3MEpPEHUM: IJaHUpOBaTh HCCIEJOBaHHE, COOMpaATh
YCTaHOBKY U BBITIOJIHATh U3MEPEHUS, CIeaysd IPeI0KEHHOMY TUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCMMOCTH B BHJI€ TaOIUI U rpa(UKOB, IeiaTh BBIBOJbI
10 pe3yJIbTaTaM UCCIIEIOBaHMs

1.12

MIPOBOJUTH KOCBEHHbIE U3MEpEHUs (PM3MUECKUX BEIIMYUH: TUIAHUPOBATh U3MEPEHUS,
coOuparh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEAIOKEHHON MHCTPYKIHMH, U
BBIYUCIISTH 3HAUCHHUE BEJIMYHHBI

1.13

coOoaTh TMpaBWiIa TEXHUKH OC30MAacCHOCTH TpU pabdoTe ¢ J1adopaTOpHBIM
000pyI0BaHUEM

1.14

XapaKTCPHU30BaATb IIPUHIUIIbLI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHHYCCKUX
YCTpOﬁCTB C OHOpOfI Ha UX OIIMCaHUsA, UCII0JIb3YA 3HAHUS O CBOMCTBaAX (I)I/I?»I/I‘IeCKI/IX
SIBJICHUHN U H€O6XOI[I/IMBIC (1)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IMPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC l'IpI/I60pr 10
CXeMaM U CXEMAaTUYHBIM PHCYHKAM, COCTABJIATH CXEMbI JJICKTPUUYCCKHUX Lernen ¢
IMMOCJICAOBATCIIbHBIM U MMAPpAJUICIIbBHBIM ~ COCAMHCHHUEM  JJIEMCHTOB, pasjinydast
YCJIOBHBIC 0003HaYCHHS IJIEMCHTOB OJICKTPUYICCKUX Hemnein




1.16

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOPMALMIO O TpUMepax) MPAKTHUECKOTO
HCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUM B HOBCGI[HGBHOﬁ KHU3HU OJI1 06CCHC'-ICHI/I$I
0€30MacCHOCTH TpU OOpalleHuH ¢ MpHOOpaMH M TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHs 3/I0POBbS W COOJIOJCHHS HOPM OSKOJIOTHYECKOTO TIOBEICHHS B
OKpYKalollel cpene

1.17

OCYILIECTBIIAThH NTOUCK MH(pOopMaluu (GU3NUECKOTo cojiepkaHus B cetu MHTepHeT, Ha
OCHOBC€ HMCIOIIUXCA 3HAaHUHU W HYTGM CpaBHCHHA OOIIOJTHHUTCIBHBIX HMCTOYHUKOB
BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpasa sBJISACTCA HpOTHBOpe‘{I/IBOﬁ WX MOXET OBITh
HEJIOCTOBEPHOU

1.18

WCTIONb30BaTh TMPU  BBIMOJHEHUU YUYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
TUTEPATYpy (PU3UUECKOTO COJAEpkKaHUs, CIPABOUYHBIE MAaTepUajbl, PECypChl CETH
WNurtepuer; Bnaaerp mnpuéMaMu KOHCIEKTHUPOBAHUSA TEKCTa, MPEoOpa3oBaHUs
WH(POPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3JaBaThb COOCTBEHHbIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o0oOmias
nH(}OpPMaLIHIO U3 HECKOJIBKUX HUCTOYHUKOB (DM3UYECKOTO COJIEP’KaHUs, B TOM YHCIIE
NyOJIMYHO TPEACTABISATH PE3yJbTaThl TMPOEKTHOW WM  MCCIEI0BATEIbCKOM
JEATEeIbHOCTH, MPH HSTOM TIPAMOTHO HCIOJIb30BaTh M3YYEHHBIA MOHATHIHBIN
anmnapart Kypca GU3HUKH, COPOBOXKIATh BHICTYIIJICHUE MPE3eHTaleH

1.20

IIpHU BBIIIOJIHCHHUHA y‘le6HI)IX ITPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (bl/ISI/ILIeCKI/IX mpoueccoB
pacnupeaciisiTb 0053aHHOCTHU B rpymnme B COOTBETCTBHUU C IIOCTABJICHHBIMU 3ala4aMu,
CJICAUTh 3a BBIIIOJHCHHUECM IlJIaHa ,I[CI>'ICTBI/II>'I U KOPPEKTUPOBATH €ro, aacKBaTHO
OLICHUBATh COOCTBEHHBIHN BKJIaa B  AOCATCIIBHOCTH  I'PYIIIBI, BBICTpaHWBaTh
KOMMYHUKATUBHOC B3aHMOHCﬁCTBHe, IMPOABJIAS TOTOBHOCTD pa3pCllaTh KOH(I)J'H/IKTLI

9 KJIACC

Kon
nposeps
€MOoro
pe3yJibTa
Ta

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TOHATUA




1.2

pasinyaTh SIBJICHUS MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (U3NIECKOE SIBIICHUE

1.3

pacro3HaBaTh NPOSIBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKaoLIeM
MHUpE, B TOM 4uCle (QU3MYECKHUE SIBICHUS B NIPUPOJE, IPU ITOM NEPEBOAUTH
OPAKTHUUECKYI0 337adyy B y4YyeOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOIICTBa
(mpu3HakM) PpU3HUECKUX SBICHUH

1.4

OTHCHIBaTh HM3YYEHHBIE CBOWCTBA T€l M (PU3UYECKHE SIBICHUS, HCIOJIb3YS
(¢u3nueckue BEIMYMHBL, NpPU OMNHCAHUM MPABUIBHO TPAaKTOBAaTh (HHU3HUECKUN
CMBICJT CTOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €UHUIIbI (PU3NYECKUX BEJIUYUH,
HaXoJUTh (DOPMYIIbI, CBSI3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTHUMH
BEJIMYMHAMHU, CTPOUTH IPaPUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapaKTepPU30BaTh CBOWCTBA Tel, (DU3UYECKUE SIBICHHUS M TPOIECCHI, MCIOJB3YS
M3y4YeHHBIE 3aKOHBI, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUCBHIBATh €T0 MATEMAaTUYECKOE BEIPAKCHHE

1.6

OOBACHATh (PU3UYECKHE MPOLIECCHl M CBOICTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTHUKO-OPHUEHTUPOBAHHOTO XapakKTepa: BBISABIATh MPUYHHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHME M3 2 — 3 JIOTMYECKUX IIAroB C
MOMOTIIBIO 2 — 3 M3YYCHHBIX CBOMCTBA (PM3MUECKHUX SBICHUM, (U3UIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3a7a4yd (OMUparolivecs Ha CUCTeMy M3 2 — 3 ypaBHEHH),
UCIIOJIB3YSI 3aKOHBI U JOPMYIIBI, CBA3BIBAONINE (DU3NYECKUE BEIHMUMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ]aud 3allMChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEJAOCTAIOIIHNE
WM W30bITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYJbl, HEOOXOIUMBIE IS
pellieHus, MPOBOJAUTH PACUYETHl M OLEHUBATh PEATMCTUYHOCTH MOIYYEHHOTO
3HaueHUs (PU3MUYECKON BETUUHHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXHO PCIIWTL IIPpH ITOMOIIH (bHSPI‘ICCKI/IX
MCTOJOB, HCIIOJIb3YH OIIMCAHHUC HUCCIICAOBAHMA, BBIACIIATH IMPOBEPACMOC
IMIPCAIIOJIOKCHNUEC, OLCHUBATL IIPABUJIBHOCTb IOPAAKA IPOBECACHHUA HCCICIOBAHUA,
ACJIaTh BbIBOAbI, MHTCPIIPETUPOBATL PE3YJILTATHL Ha6J'IIOI[eHI/II71 " OIIBITOB




1.9

MPOBOJIUTH OIBITBI MO HAOMIOJACHUIO (DU3MYECKUX SIBJICHUNH WM (DUBHYECKUX
CBOMCTB TEJ: CaMOCTOSTENBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa
00OpyJOBaHUs, OMHUCHIBATH XOJ OMNbITA M €ro pe3yiabTarbl, (OpMyIHpOBATH
BBIBO/IbI

1.10

IPOBOAUTH IPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUMN, ONPEAETss CpeaHee
3HaYCHHE M3MEpSeMOi BEeIHMUMHBI ((POKYyCHOE paccTOsiHUE COOMpAIONICH JIMH3BI),
000CHOBBIBATh BHIOOP CIIOCO0a M3MEpPEHUS (M3MEPUTEIILHOTO TIPUOOpa)

1.11

MPOBOJUTH  HCCIENOBAaHHE  3aBUCUMOCTEM  (U3WYECKUX  BEJIMYUH  C
WCIOJIb30BAHMEM  MPSMBIX ~ W3MEpPEHWil:  IUIaHUpOBAaTh  MCCIEI0BaHUE,
CaMOCTOSITENIBHO CcOOMpaTh YCTAHOBKY, (PUKCHpPOBATh pe3yabTaThl MOJYyYEHHOU
3aBUCUMOCTU (PM3UYECKHX BEJIWYMH B BUAE TaOIMIM I'padUKOB, /€1aTh BHIBOJIBI
10 pe3yJibTaTaM MCCIIEOBaHMs

1.12

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUMA (1)I/ISI/ILIeCKI/IX BCIIMYNH: IJIaHUPOBATh
MU3MepeHus, COOMpPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH N3MEPEHMUS,
(R (S14% Hpe)IJ'IO)KeHHOI\/’I HHCTPYKOWH, BBIYHUCIATL 3HAUCHUC BCIWYHUHBI U
AQHATM3UPOBATh TOJYYCHHBIC pE3yJIbTaThl C YYETOM 3aJlaHHOW TOTPENTHOCTH
U3MEpEeHU I

1.13

coOmoaTh TpaBWiIa TEXHUKKA Oe30macHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYCHHBIX (PU3UUYECKUX MOJEJeH: MaTepuaabHas
TOUYKa, aOCOIOTHO TBEPJOE TEJIO, TOUCUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO si7pa

1.15

XapaKTCPHU30BaATb IIPUHIIUIIBL HCﬁCTBHH HN3Yy4YCHHBIX HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCaHUA, HCIIOJIB3ySA 3HAHUA O CBOMCTBaxX
(I)I/ISI/I‘IGCKI/IX SIBJICHUMN U HeO6XO,I[I/IMBIe (I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

UCMOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB IPHU
pelIeHUH Y4eOHO-IPAKTUUYECKUX 3a/ad, OINTHYECKHE CXEMbl JUIsl TOCTPOCHHUS
n300paKeHHH B TNIOCKOM 3epKajie M cOOMparoIiei JInH3e




1.17

MPUBOANUTH TMPHUMEPHl (HAXOAUTh WHPOPMALMIO O TPUMEpPax) MPAKTHYECKOTO
HCIIOJIb30BaHUA (1)PI3PI'—ICCKI/IX 3HAaHUM B HOBCGI[HGBHOﬁ KHU3HU 1A 06CCHC‘-ICHI/I$I
0€30MacHOCTH TpU OOpaleHnn ¢ TpUOOpaMU U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHS 3/I0POBbsSi U COOJIOJICHUS HOPM DKOJOIMYECKOTO TIOBEICHUS B
OKpY»Kalollel cpene

1.18

OCYIIECTBIISATh MOUCK MH(pOpMAIUU (U3NIECKOTO COJepKaHus B ceTh MHTepHeT,
CaMOCTOSITENFHO (OPMYIIUPYSI TTIOMCKOBBIN 3aMpoc, HAXOAUTh MYTH OTPENeTICHUs
JIOCTOBEPHOCTH TIOJIYY€HHOW HWH(OpPMAIMU HAa OCHOBE HMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB

1.19

WCTIONh30BaTh TPH  BBIMIOJHEHUW YYEOHBIX 3aJaHUN  HAYIHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3UUECKOTO COMEpPKAaHMs, CIPABOYHBIE MATEPUAIBI, PECYPCHI CETH
WNutepHer; BmageTh mNpuUEMaMH KOHCIIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUS
WH(POPMAIIUK U3 OJTHON 3HAKOBOU CHCTEMBI B PYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC ITMCHMECHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
WH(POpMAIIUA U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO COJEPKAHMS, MyOTMIHO
MPEICTaBIATh PE3YJbTaThl MPOEKTHOW WJIM HCCIEIOBATENBCKON ESITEIbHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJIb30BATh M3YYCHHBIN MOHITUHHBIN anmapaT u3y4aeMoro
pa3gena (UMK ¥ COMPOBOXKIATh BBICTYIUICHUE TIpE3CHTANMEH C y4ETOM
0COOCHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IPU BBITIOJIHEHUN YYEOHBIX NMPOEKTOB M HMCCICAOBAHUN (H3MYECKUX IMPOIIECCOB
pacnpeneniTh OOS3aHHOCTH B TpYNNE B COOTBETCTBUH C MOCTABICHHBIMH
3a7a4aMu, CIEAWUTH 32 BBINOJHEHHEM IUIaHa ACHCTBUH M KOPPEKTUPOBATH €ro,
aJICKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ B ICSATEIBHOCTh TPYIIIBI, BEICTPAaUBATh
KOMMYHUKaTUBHOE  B3aMMOJICUCTBHE, TNPOSBISsE TOTOBHOCTh  pa3pemarb
KOH(JIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
pasae Kon s1emenTa IIpoBepsiemble 3J1IeMEHThI COAEPKAHUS
Ja
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEI'O MHUPA
®usnka — Hayka o npupoje. SBnenus npuponsl. Pusndeckue
1.1 SIBIICHUS: MEXaHHYeCKHe, TEIJIOBLIE, AIEKTPUYECKHE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC
Ousndeckue BeTUYUHBL. M3MmepeHne QGU3NUEeCKUX BETUYHH.
1.2 dusnueckue puOOpHI. [TorpemuocTs WU3MEPEHUM.
MexayHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABIKCHUE THUIIOTE3,
' OKCIIEPUMEHT  TIO MPOBEPKE TUTIOTE3, 00BsSICHEHUE
1 HAOJIFOIAEMOTO SABJIEHUS
14 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[TpakTrueckue pabOTHI:
#H##Par###l3Mepenne pacCTOSTHUM.
L5 #H##Par###13mepenne 00bEMa KUJIKOCTH U TBEPIOTO Tea.
' #H##Part###OnpenesieHre pa3MepoB MajlbIX TEJl.
#H##Par###3mepenue TeMIepaTypbl npu MOMOIIHU
KUJKOCTHOTO TEPMOMETPA U AaTUMKA TEMIEPATYPbI
[TEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHMU BEILIECTBA
###HParf###(CTpoeHre BeEIECTBA: aTOMbl M MOJEKYJbI, HX
2.1 pa3mepbl. ONbITBl, JOKAa3bIBAIOIIME JHCKPETHOE CTPOEHUE
BEILIECTBA
2 #i#Par###/|Brkenne  vactun  BemectBa. CBsA3b  CKOPOCTH
2.2 JBUKEHUSI YaCTUIl C TeMmmeparypoid. bpoyHOBckoe nBukeHUE,
mddy3us
)3 B3aunmojelicTBre yacTull BEIECTBA: IPUTKEHUE U
' OTTaJIKMBaHUE




HiHtPar#H## ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B,
KUAKOCTEH M TBEPABIX (KpUCTANIMYECKUX) Tell. B3auMocBs3b

2.4
MEXJy CBOMCTBaMM BEIECTB B  pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/IbI
[IpakTueckue pabOTHI:
##HtPar#H###0Ouenka auaMeTrpa aToMa METOJIOM psiioB  (C
UCIIOJIb30BaHuEM (poTorpaduii).
2.6 H#HPar#H###OnbITlL 10 HAOJIIOJIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3os.
HHPar#H##0OnbITel 10 OOHApY)KEHUIO  JIEHCTBUA  CHJI
MOJIEKYJISIPHOTO TPUTSKEHUS
JOBWXEHUWE 1 BBAUMOIAENCTBUE TEJI
31 Mexanndeckoe ABWKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE
' TIBUKEHUE
19 #H##Par###CxopocTh. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€T myTu u BpeMeHH IBUKEHUS
SlBnenne uHepu. 3aKOH MHEpUUM. B3auMoencTBue Ten Kak
33 PUYMHA U3MEHEHUs CKOPOCTH JBMXKEHHUS Tell. Macca Kak Mepa
WHEPTHOCTH Teja
34 #it#HPar##Inotnocte  BemectBa. CBsA3b  INIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. VI3mepeHue cuiibl ¢ MOMOIIBIO
' JMHAMOMETpPA
37 ###Par###SIBnenue TAroTeHus U cuia TsxecTdu. Cuia TSKeCcTu
' Ha Jpyrux ma”erax. Bec rena. HesecomocTs
13 Cuna tpenus. TpeHue CKOIbKEHUS U TpeHue Nnokos. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 ##HPar###Cl10)KeHHE CHJI, HAIPABJIEHHBIX 110 OJHOM IPSMOM.

PaBHoOelicTBYIOIIAs CHIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBWKCHHS (IIapUKa B
KUJKOCTH, MOJIEJIH 3JIEKTPUUECKOTO aBTOMOOUJISL U TaK JaJiee).
Ornpenenenrue CpeAHE CKOPOCTH CKOJBXKEHUS Opycka WiIu
IapvKa 1Mo HAKJIOHHOW IUIOCKOCTH. OrpesesieHne MIOTHOCTH
TBépHOro Tena. OMNbBITBI, JIEMOHCTPUPYIONINE 3aBHCHUMOCTD
pacTspkeHust (nedopMaliui) MPYKUHBI OT MPHUIOKESHHOW CHITHI.
OnBITB, JEMOHCTPHPYIOIIME 3aBUCUMOCTh CHJIBI  TPCHHS
CKOJILXKEHHUsI OT Beca Tejla M XapakTepa COMPUKACAOIIUXCS
MOBEPXHOCTEN

3.11

@usuyeckue SBICHHUS B IIPUPOJE: IPUMEPHl JBHXKECHHUA C
pa3IMYHBIMA CKOpPOCTSMH B JKMBOW M HEKUBOM IIPHUPOJE,
JIEMCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue ycTpoucTBa: IMHAMOMETP, MOAIIMUITHUKHI

TIABJIEHME TBEPBIX TEJL, JKUIKOCTEI 1 TA30B

Hasnenne T1BEpmoro Tena. CmocoObl  yMEHBIICHUS U

4.1
YBEITMYCHHS TaBICHUS
49 JlaBmenne ra3a. 3aBHCHMOCTH JaBIICHHS Ta3a OT 0O0bBEMa,
' TEMITEPATYPHI
43 [Tepenaua naBneHus TBEPABIMU TEIAMH, JKUIKOCTSIMH U Ta3aMHU.
' 3akon Ilackains. IITHeBMaTHUecKe MalInHBI
3aBUCUMOCTD JaBIICHUS JKUIKOCTH oT TJTyOWHBI.
4.4 I'mapocraTtudeckuit  mapagokc. CooOmarmuecss  COCY/Ibl.
['mapaBIuyecKue MEXaHU3MBI
Atmochepa 3emuin u armocdepHoe maBieHue. [IpuduHBI
45 CYIIECTBOBaHUS  BO3AYIIHOHW oOomouku  3emuu.  OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOrO  JIABJIEHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 W3mepenune  armocdepHoro  nmaBieHus.  [Ipubopsl s
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
47 JelicTBue XKUIAKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TEJO.
' BrrTankuBaromias (apxuMenoBa) cuina. 3aKoH Apxumena
4.8 [InaBanue ten. Bo3nyxormnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BoAe OT oObEMa
HNOTPYKEHHOH B KHMJAKOCTh vacTu Tena. Onpenenenue
BBITAJIKUBAIOLIEHA CUJIbI, JEHMCTBYIOIIEH HA TEIO, MOTPYKEHHOE
B KMIKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOLICH
CWJIBI, NEHCTBYIOLIEH HA TEJIO B JKUAKOCTH, OT MAaccChl Tela.
OnpIThI, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh BBITAJIKUBAIOLICH
CWJIbI, JEUCTBYIOIIEH Ha TEJNO B JKUJAKOCTH, OT 00BbEMa
NOTPY’KEHHOW B JKMJIKOCTh YacTH Tela M OT IUIOTHOCTH
KUJKOCTH. KoncrpynpoBanue apeoMerpa W
KOHCTPYHPOBAHHE JIOJIKU u oIpeseseHne eé
Irpy30N10AbEMHOCTH

4.10

Odusnyeckue SBJICHHUS B MPUPOJE: BIHAHUE aTMOCHEpPHOro
JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbI0

4.11

TexHu4yeckre  yCTPOWCTBA: cooOmrarommecss  COCYIBI,
YCTPOKCTBO BOJOMPOBOJA, THAPABINYECKAN MPECC, MAaHOMETP,
0GapoMeTp, BBICOTOMED, MMOPIITHEBOI HACOC, apEOMETP

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckast pabora

5.2 Mexanudeckasi MOLIHOCTh

53 [IpocThie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.

' [TpaBmiio paBHOBecHSs pbIyara

5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onoToe mpaBwio» MexaHukd. Kosdduument monesHoro

5.5 neicTBus MexaHu3MmoB. lIpocTele MexaHu3mMbl B OBITY U
TEXHUKE

5.6 [ToTennmanpHas 3HEPruu TeNa, MOJHATOrO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

58 [lonnass MexaHuueckass »dHEprus. 3aKOH HW3MEHEHUus U

COXpPaHCHUA MEXaHHUYECKOM SHEPrun




[IpakTuyeckue pabOTHI:
#H#H#HPar###Onpenenenue  pabOTBl  CHIBI  TPEHHS  IIPH
paBHOMEpPHOM  JIBKEHMM  Tela 10  TOPU3OHTAIBHOMN

59 .
noeepxHoctu. HcciienoBanue yCiaOBHI pPaBHOBECHS phlUara.
N3amepenne KIIJ[ HakimoHHOW IUIOCKOCTH. M3ydyeHue 3akoHa
COXPAHEHUS MEXAHUYECKOUN SHEPTUH

5.10 Du3nyecKue SABJICHUS B IPUPOJE: PhIYark B TEJIE YEIOBEKA
Texanueckue YCTpOWCTBA:! pblyar, IO ABUKHBIN u

5.11 HEMOJBUKHBIM  OJIOKM, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KIIACC
Kon
pasaeJ Kon s1emenTa IIpoBepsiemble 371eMEHThI COAEPKAHUS
a
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH
6.1 cTpoeHusl BemiecTBa. Macca U pasmepbl MOJIEKYJd. OIBITHI,
' MOATBEPKIAOLIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUU
62 Mopnenu TBEPAOro, XUAKOTO W Tra3000pa3HOTO COCTOSHUMN
' BenlectBa. Kpucrannuueckue u amopdHble Tena
6 6.3 OObsicHEeHHE CBOWCTB Ta30B, >KUIKOCTEH W TBEPABIX TeNl Ha
' OCHOBE TOJIOKEHHU I MOJIEKYJIIPHOKMHETUYECKON TEOpUHr
6.4 CMmauuBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TennoBoe paclIMpEeHNE U CKaTUE
6.6 Temneparypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO
' JBUKEHUSI YaCTHUIL
6.7 Buyrpennsas osHeprus. CnocoObl HM3MEHEHHUs BHYTPEHHEH

OHCPIUM: TCIIONCpCaada U COBCPIUICHHUC pa60TBI




Buael  Tenmonepepaud:  TEIIONPOBOAHOCTh,  KOHBEKLIMSA,

6.8
U3JIy4eHHE
6.9 KomnaecTBo TennoThl. Y AeabHas TENI0EMKOCTH BEIIECTBA
6.10 TemiooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHUE TEILIOBOTO
' OanaHca
611 [InaBneHve u OTBepACBaHUME KPUCTAJUIMUYECKUX BEIIECTB.
' VenbHas TEII0Ta IIABICHUS
[TapooOpazoBanne u koHneHcanus. Mcnapenue. Kumenwue.
6.12 VnenbHast ~ TemioTa  MmapooOpa3oBaHUsA.  3aBUCHUMOCTH
TEMIIEpATyphbl KUTIEHHUS OT aTMOC(EPHOTO JaBICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Tpuntuner padotsl TeroBeix auratenei KIIJ temmoBoro
6.15 nBuratens. TemioBble IBUraTeIM W 3alIATa OKPYKarolleu
cpenbl
6.16 3aKOH COXpAaHEHUsS W TPEBPALICHHUS HSHEPTHMM B TEIJIOBBIX

mnmponeccax




6.17

[IpakTnueckue pabOThI:

HHHPar##H#OnbITB 1m0  OOHApY)KEHWIO  JICHCTBHA  CHII
MOJIEKYJISIPHOTO TIPUTSKEHUSI.

H#HPar#H###ONbITHI 110 BHIPAILIMBAHUIO KPUCTAIJIOB IOBAPEHHON
COJIM WJTK caxapa.

H#HHPar#H##OnbITEl 10 HAOMIOAEHUIO TEIMJIOBOIO PACHIMPEHUS
ra3oB, KUIKOCTEH M TBEPBIX TEJ.

###Par###Onpenenene aBJeHUS BO3AyxXa B  OallJIOHE
HITTPHIIA.

H#HP ar#H#OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
JABJIEHUS BO3JyXa OT €ro o0béMa H HarpeBaHUs WIH
OXJIQXKICHHS.

###Par###IpoBepka THUMOTE3bl JIMHEHHOW  3aBHCHUMOCTH
JUTHHBI CTOJIOWKA KUIKOCTH B TEPMOMETPUUECKOU TPYyOKe OT
TEeMITepaTypHI.

###Par###HabOmonenne n3aMeHeHns: BHYTPEHHEH YHEPTUHU Tena
B pe3yJIbTAaTe TEIUIONEpEaaun U pabOThl BHEITHUX CHII.
###Par###lIccnenoBanue  SBICHUS — TEIUIOOOMEHa  TIpH
CMEIIMBAHUM XOJOIHOM U TOpsSYEH BOIBI.
#H#Part###OnpenesieHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO
BOJIOW TpU TEIIOOOMEHE C HAarpeThiM METAUTMYECKUM
AJTUHIPOM.

#H##Part###OnpenesieHne yeabHON TENI0EMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue npouecca UCapeHus..
#H##HPart###OnpenesieHue OTHOCUTEILHON BIAXKHOCTH BO3/1yXa.
#H##Part###OnpenesieHne yIeabHON TEII0OTHI IJIABJICHUS JIbJa.

6.18

®dusndeckue SBIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE
U KanWwUISpHBIE SIBICHUS B MPHUPOJE, KPUCTAIUIBI B MPHUPOJIE,
uznyyenne ConHIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI;
oOpa3oBaHue pOChl, TYMaHa, UHes, CHera.




6.19

TexHuueckue yCTpOMCTBA: KaIuJUIsApbL, [IPUMEPBHI
UCIIOJIb30BAHUS  KPUCTAIUIOB, JKUIKOCTHBIM  TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOIUICHUS [OMOB,
TUTPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexkTpuszanus Tel. J[Ba poja 3JeKTpUUECKUX 3aps/i0B
B3aumopneiictBue  3apskeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUSL 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEXKTY TEIaMu )
DnekTpuyeckoe noje. Hanpssx€HHOCTh 3JIEKTPUYECKOTO TMOJIS.
7.3 [lpyHnun  cyneprno3unuy  3NEKTpUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snexrtpuyecknx — 3apsioB. DneMeHTapHBbII
7.4 anektpuueckud 3apsan. Crtpoenue aroma. I[IpoBogHUKM U
JUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTrO 3apsiia
76 DIIEKTPUUYECKUI TOK. YcnoBust CYIIIECTBOBaHUS
' 3IEKTPUYECKOTO TOKA. VICTOUHUKHM OCTOSIHHOTO TOKA
77 JleficTBUSL DNIEKTPUYECKOr0 TOKa (TEIJIOBOE, XHUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax
73 Onekrpuueckas  uenb. Cuwia  TokKa.  DIJIEKTPUYECKOE
' HAIPSHKEHHE
79 ConpoTuBieHUE TPOBOJHHUKA. YJIEIbHOE CONPOTUBIICHUE
' BEIECTBA
7.10 3akoH OMa Ui ydacTka 1enu
711 [TocnenoBarensHOE u NapajuIeIbHOE COEIMHEHUE
' IPOBOIHUKOB
712 PaGoTa 1 MOLTHOCTH 2JEKTPUUECKOTO TOKa. 3akoH Joynsa —

Jlenma




DJeKTpUYecKue IeTH U MOTPEOUTENHN AEKTPUIECKON SHEPTUN

7.13

B ObITy. KOopoTKkoe 3aMbikanue
714 IToctostHHble  MarHuThl.  B3auMonelcTBME  MOCTOSIHHBIX
' MarHuTOB
715 MaruautHoe mnoJsie. MaruutHoe mnosie 3eMJiM M €ro 3HaueHue
' TSI KM3HU Ha 3emiie
716 OneiT Opcrtena. MarHuTHOE 1OJiEe 3JIEKTPUYECKOTO TOKa.
' [IpumeHeHue 31eKTPOMarHiToB B TEXHUKE

JlelicTBHe MAarHUTHOTO TIOJ HA TMPOBOJHHUK C TOKOM.
717 OneKTpoJaBUTraTeNlb  MOCTOSIHHOTO Toka. Mcmonb3oBaHue
' JJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOPTE
718 Oneitel @apanes. SIBieHHE HIEKTPOMArHUTHOM WHIYKIUU.
' [TpaBuio Jlenna

OnekrporeHeparop. CrnocoObl TOJYUYEHHS DJIEKTPUUYECKOU
7.19 SHEPTHH. DJICKTPOCTAHIIMM HA BO300OHOBIIIEMBIX MCTOYHHKAX

SHEpPruu




7.20

[IpakTuyeckue paboOTHI:

OnbITHI 110 HAOIOJCHUIO IEKTPHU3AIMH TET HHIYKIHUEH U TIpU
CONPUKOCHOBEHHH.

HccnenoBanme  OEMCTBHA — JJEKTPUYECKOTO  IOJA  HA
NPOBOTHUKH M AUIICKTPHKH.

COopka W mpoBepka pPabOTHI  JJCKTPHUUYSCKOW  IENU
MOCTOSIHHOTO TOKa.

W3mepenue u perynnpoBaHHie CUJIbI TOKA.

N3mepenue u perynupoBaHue HANPSKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, MAYILIETO 4epe3
pe3UcCTOp, OT COMPOTHBIIEHUS PE3UCTOpPa M HAIPSDKEHUS Ha
pe3ucrope.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHBIIEHUS TPOBOJHMKA OT €ro JJIUHbI, IUIOIIAIu
MOTIEPEYHOI0 CEUYEHHUs U MaTepuana.

[IpoBepka  mpaBuia  CIOXKEHHS  HANpsDKEHUH — TMpU
MOCJIEZIOBATEIbHOM COEIMHEHUHU JBYX pe3ucTtopos. IIpoBepka
npaBWwia JUisl CHJIBI TOKa NpPU MapajlIeIbHOM COEIWHEHUU
pesucropoB. OrmpeneneHue pabOThl ANEKTPUUYECKOTO TOKa,
uaymero d4epes  pesucrop. OrmpenereHre  MOIIHOCTHU
JNIEKTPUYECKOTO  TOKa,  BBIAEISEMOM  Ha  pE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIEro uepes
JaMIOYKy, OT HamnpsokeHuss Ha Hed. Onpenenenue KII
HarpeBatens. lccienoBaHue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHutoB. 3yyeHuWe MarHutHOro  moJjs
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEIUHEHUU U pa3JelICHUU.
HccnenoBanue nedcTBUS ANEKTPUIECKOTO TOKA HA MArHUTHYIO
cTpenky. ONBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTb CHIIbI
B3aMMO/JICHCTBUS KaTyIIKUA C TOKOM M MarHuTa OT CHJIBI TOKa U
HampaBlieHUsT ToKa B Karymke. 3yuenue neiicTBus
MarHUTHOTO TOJIS HA MPOBOJHUK ¢ TokoM. KoHcTpyHnpoBaHue
u u3ydeHue paboTel anekrpoasuratens. Mamepenune KIIJ]
ANEKTPOABUTATEIbHON YCTaHOBKH. OTBITHI MO HCCIETIOBAHUIO
SBJICHUSI ~ BJEKTPOMAarHUTHOW  MHIYKIMM:  HCCJE0OBaHHE
U3MEHEHMH 3HaYeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKa




®dusnueckue SBICHUS B MPUPOJIEC: EKTPUUECKUE SIBJIICHUS B
791 aTMocdepe, IIEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
' noJsie 3emiu, Apeid IMOII0COB, POIb MAarHUTHOTO TIOJIS IS
JKU3HU Ha 3eMJie, MOJISIPHOE CUsTHUE
TexHudeckue  yCTpOMCTBA:  JJEKTPOCKON,  aMIepMerp,
BOJIBTMETP, PEOCTaT, CUETYHUK OIJICKTPUUECKOW HSHEPTUH,
799 3JIEKTPOOCBETUTEIIbHBIE MIPUOOPHI, HarpeBaTeJIbHbIC
' ANEKTPOIPUOOPHI (mpumepsl), JNEKTPUYECKUE
MIPETOXPAHUTEIIH, AJIEKTPOMArHHUT, AJIEKTPOJIBUTATETh
MOCTOSTHHOTO TOKa, T€HEepaTOp MOCTOSIHHOTO TOKa
9 KJIACC
Kon
pazzae Kop snemenTa [IpoBepsieMble AIEMEHTBI COACPKaAHUS
na
MEXAHUWUYECKUE SABJIEHUA
2.1 Mexanudeckoe aBuwxeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBMXKCHUS
8.3 PaBHOMEpHOE NMPSIMOJIMHEHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE MPSAMOJIMHEIHOE JIBIDKEHUE.
8.4 CpenHsis 1 MIHOBEHHasi CKOPOCTh Tejla IPU HEPABHOMEPHOM
8 JBUKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE TIPSIMOIMHEWHOE JIBUYKEHUE
8.6 #H##Par###CBo0Oo xHoe magenue. OnbITe! [ anuies
#i#Par#H##PaBHOMEpHOE BIKEHUE TI0 OKpyX)HOCTHU. [lepron n
8.7 yactora oOpamienus. JluHeilHas W yrjgoBas CKOpPOCTH.
LlenTpocTpeMHUTENBHOE YCKOPEHUE
8.8 [Iepseiit 3ak0H HproTOHA
8.9 Bropoii 3akon HeroTona




8.10

Tperuit 3akoH HproToHa

8.11 HHAPar###] [pyuHIMIT CyNIePIIO3UIIUN CUIT

8.12 Cuna ynpyrocru. 3akoH ['yka

213 H#HtPar#H###Cuila  TpeHMs: CWiIa TPEHUS CKOJBKEHMS, Cuila
' TPEHUS TIOKOSI, PYrhe BUJIBI TPEHUS

214 Hi#HtPar#H###Cuila TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHMSL.
' VYckopenue cBOGOIHOTO MaICHUS

215 JBuxenue maHer Bokpyr Connna. IlepBas kocMuueckas
' ckopocTh. HeBecoMOCTh 1 Tieperpys3ku

8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOJIFOTHO TBEPJOE TEIO

217 #i#HtPar#Ht#PaBHoBecre TBEPJIOTO Tella C 3aKPEIUIEHHON OChIO
' BpaiieHusi. MoMeHt cuiibl. LleHTp TsbkecTn

8.18 Nmnynec tena. I3meHnenue umnyinbca. UIMmynse cuiibl

8.19 3aKOH COXpaHEHUsI UMITyJIbCa

8.20 #HHHPar###PeakTUBHOE OBIDKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

27 PaGora cun Tspkectu, ynpyroct, TpeHus. CBsi3b SHEPruu u
' paboThI

223 [ToTenuuanbpHas HEprus Teja, MOJAHATOTO HaJ MOBEPXHOCTHIO
' 3emun

8.24 [loTreHunanpHas 3HEPIUs CKATON MPYKUHBI

295 #H#Par###Kunernueckas sHeprusa. Teopema 0 KMHETUUYECKOU
' SHEPrUH

8.26 Hi#Par###3aKoH COXpaHEHUS MEXaHUYECKOW YHEPIUU




8.27

[IpakTuyeckue pabOTHI:

OrmpezneneHue cpelHeld CKOPOCTH CKOJbXKEHUs Opycka WIu
JBWDKEHUS IIapuKa MO HAKIOHHOW TutockoctH. OrpeneneHue
YCKOPEHHUsI Tella TpU PABHOYCKOPEHHOM JBIDKEHUH  TI0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauajdbHOW CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIM NMPU PaBHOYCKOPEHHOM JBMKEHUH
0e3 HavaIbHON CKOPOCTH ITyTH OTHOCATCS KakK sl HEUETHBIX
9rced, TO  COOTBETCTBYIOIIME  IMPOMEKYTKH  BpPEMEHHU
OJIMHAKOBEI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT
CWJIBI HOpMaJIbHOTO JaBieHus. OrmnpeneneHue KodpQuIeHTa
TPEeHUs CKOJbKeHUs. OnpeneneHue >XECTKOCTH TPYKHUHBI.
Omnpenenenne pabOTHI CHIBI TPEHUS TIPH PaBHOMEPHOM
IB)KEHWW  Tela TI0  TOPU3OHTAJIBHON  MOBEPXHOCTH.
Omnpenenenre padoThl CHIIBI YIPYTOCTH MPH MOABbEME Tpy3a C
WCTIOJIb30BAHNEM HETIOIBUYKHOTO M TIOJIBHYKHOTO OJIOKOB

8.28

®dusnveckue SBICHUS B TMPUPOJIC: TPWIMBBI W OTIIMBHI,
nBmwxkeHne  miaHeT  CONHEYHOW  CHCTEMBbI, pPEaKTHUBHOE
JBIKCHHE KUBBIX OPTaHNU3MOB

8.29

Texandeckue YCTpOﬁCTBai CIIMAOMETP, AATYHUKU IIOJIOKCHUA,
PaACCTOSAHUA U YCKOPCHUA, PAKCTBI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

9.1 .
KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMaTtudeckuii ¥ NPYKUHHBIM MasTHUKU. [IpeBpaineHue
' SHEPIruU MpuU KoJIeOaTEIIbHOM BH)KEHUH
93 3aryxaromue  kojeOaHus.  BbIHyXJIeHHble  KoJeOaHUS.

Peszonanc




9.4

Mexanuueckue BoOJIHBI. CBONMCTBA MEXaHMYECKHX  BOJIH.
[IpoaonbHbIe U MONEpedHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e pacrpocTpaHeHus. MexaHudecKue BOJIHBI B TBEPAOM Telle,
CEelCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTh 1 BbIcOTa 3BYyKa. OTpakeHHE 3ByKa

9.6

WnudpasByk u ynpTpa3sByk

9.7

[IpakTnueckue pabOThI:

Onpenenenue Y4acTOTHI u nepuo/ia Kosie0aHui
MaTeMaTHYeCKOT0 MasiTHUKA.

Omnpenenenre 4acTOThl M IepUOJa KOJeOaHUN TNPYKUHHOTO
MasTHUKA

UccnenoBanue 3aBHCHUMOCTH nepuo/a Kose0aHui
MOJBEIIEHHOT0 K HUTU Tpy3a OT JAAuHbI HUTU. MccnenoBanue
3aBUCHUMOCTHU Teprojia KojieOaHUil MPYyKUHHOTO MAasTHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH Tiepuoja KoJeOaHui
rpy3a, MOJBEUICHHOIO K HUTH, OT MAacChl Irpy3a U KECTKOCTU
npyxuHsl. I3MepeHue yckopeHus cCBOOOHOTO NaieHus

9.8

Ousnyeckue SBICHUS B TPUPOJAE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3EMIJIETPSICEHHUE, CEHCMUYECKUE BOJHBI, IIyHAMH,
9X0

9.9

TexHuueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHKE
yIbTpa3ByKa B OBbITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

:‘)HGKTpOMaFHI/ITHOG I10JIC. BJICKTpOMaFHI/ITHI)IC BOJIHBI.
CpoiicTBa OJICKTPOMArduTHBIX BOJIH

10.2 [Ixana 31eKTpOMarHUTHBIX BOJIH
103 DOnekTpoMarHuTHass npupojna cera. CKOpocTh — cBera.
' BonHoBbIe cBolicTBa cBeTa
[IpakTuyeckue paboOThI:
10.4 N3ydyeHne CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOUIBIO
MOOMIIBHOTO Tese(oHa
10.5 dusnyeckue SBJIECHUS B NpUpOjE: OHOJOTMYECKOe JEHCTBHE

BHUJIHUMOTIO, YJ'ILTpa(pI/IOJ'ICTOBOFO N pCHTI'CHOBCKOI'O PI3J'Iy‘-ICHHI>i




10.6 TexHudeckue ycTpoicTBa: UCHOIb30BAHUE NIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBO# CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkaiio. 3aK0H OTpaKEHUS CBETA
114 [Ipenomnenne cBera. 3akoH mnpenomieHust cpera. [lonHoe
' BHYTPCHHEE OTPaKECHHE CBETa
11.5 JInnza. Xop nyuyelt B IMH3E
11.6 Onrtuueckas cucrema GoToarnmapara, MUKpPOCKOIIAa U TEIECKOoTa
117 ['maz  kak  onTudeckas  cucremMa.  biauzopykocTte  H
' JATBHO30PKOCTh
118 Paznoxenune OGenoro cBera B croekTp. OnbiTel HbroToHa.
' CrnoxeHue cuekTpanbHbIX IBETOB. Jlucnepcust cBeTa
11
[IpakTrueckue paboOTHI:
#H##Par###lccnenoBanue  3aBUCUMOCTH  yIyla  OTPa)KEHUs
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
###Par###13yuenre XxapakTepuCTUK U300paKEeHUs MpeIMeTa B
IUIOCKOM 3epKajie.
#H##Par###lccnenoBanue 3aBUCUMOCTH  yIyla MPEJIOMIICHUS
CBETOBOTO Jlyya OT yrja NaJeHUs Ha TPaHUIE «BO3AyX —
11.9 CTEKJIION.
###Par### lonyuenue Hn300paKeHu C IOMOIIIBIO
coOuparole JUH3BL
###Par###Onpenenenue ¢dboxycHOTO paccTostHUs u
OTNITUYECKOM CUITBI COOUPAIOIICH JTMH3BI.
HH#HPar###ONBITHI 110 pa3I0KEeHUIO OEJ0ro CBETa B CIEKTP.
###Par#H##ONBITHl IO BOCIHPHUATHIO IBETA NPEAMETOB IMPU HUX
HAOIOJICHUH Yepe3 IIBETOBBIE (DHIBTPHI
®usnueckue sABieHUs B npupoae: 3atmenus Connua u JlyHsl,
11.10 [[BeTa TeJ, ONTHUYECKUE SBIIEHUsS B aTtMocdepe (uBeT HeOa,
pedpaxius, paayra, MUPax)




111 TexHuueckne yCTpOHCTBAa: OYKH, IEPHCKON, (QoToanmapar,
' OINITHYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHU A
121 OmnsiTel Pesepdopaa u ruranerapHast Mozenb aTtomMa. Mojenb
' aroma bopa
122 Ucnyckanne wu norjouieHue cBera aToMoM. KBaHTBHI
' JIuHeivaThie CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
14 Crpoenue aToMHOro sapa. HykiioHHas Mozienb aTOMHOTO sifipa.
' H30TO0MBI
12.5 PamnoaxktuBHble  mpeBpameHus.  Ilepuox — momypacnaga
' ATOMHBIX sIJIep
12.6 SnepHble peakuuu. 3aKOHBI COXpPAHEHHWs 3apsA0BOTO M
' MacCOBOT'0 YHUCE
12.7 DHeprus CBsI3U aTOMHBIX s71ep. CBsA3b MACChl M SHEPTUU
12.8 Peakuuu cuHTe3a u geneHus sAnep. VICTOYHUKH SHEPrUU
' CoJHIa ¥ 3BE3]T
12
12.9 Snepnas sHepreruka. JlelicTBHE pPaAMOAKTUBHBIX H3JTy4CHUN
' Ha YKUBbIE OPraHU3MBbI
[TpakTrueckue pabOTHI:
Habntoienue CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanve TpEKOB: HM3MEPEHHME SHEPrUU YaCTUIIBI IO
TOpMO3HOMY TIyTH (TI0 hoTOrpadusim).
N3mepenue paguoakTuBHOro (poHa
®dusznueckue  SABIEHUS B IPUPOJE: €CTECTBEHHBIN
211 palMoOaKTUBHBIN (DOH, KOCMHYECKHE JIy4d, paAHOaKTHUBHOE
' U3JIy4€HHE MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX
M3JIyYeHHUI Ha OPraHu3M YellOBeKa
12.12 TexHuuecknue yCTpOMCTBA: CIEKTPOCKOI, WHIUBUIYaTbHbBIN
' J03UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
npoBepsi
€MOro
TpedoBa
HUSA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHON 00pa30BaTe/ibHON NMPOrpaMMbl OCHOBHOIO 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

[lonumanue ponau (U3MKK B HAydHOH KapTUHE MHpa; CPOPMUPOBAHHOCTH
0a30BBIX NPEICTABICHUNH O 3aKOHOMEPHOW CBS3M M I03HABAEMOCTH SIBJICHUU
MIPUPO/IBI, O POJIU IKCTIEpUMEHTA B (pu3uKke, 0 cucteMooOpa3yromieil poiu GU3uku
B Ppa3BUTHM €CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTUH, 00 3SBOJIOIUHI
(bM3UYECKUX 3HAHUHM M UX POJIH B I[EJIOCTHON €CTECTBEHHOHAYYHOW KapTHHE MUPA,
0 BKJIaJile POCCUHCKUX U 3apyOexHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYyKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJOTUI

3HaHUs O BHUAAX MaTepuu (BEIIECTBO M II0JI€), O JBIKCHHH KakK CIocobe
CYIIIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPHH CTPOCHHUS BEIECTRA,
0 (U3HYECKON CYIIHOCTH SIBJICHUH MPHUPOABI (MEXaHUYECKHX, TEIUIOBBIX,
AJICKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE Pa3inyarh SBJICHUS IO OIUCAHHIO HX
XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢usnyeckoe  SBJICHHWE; YMCHHE  paclO3HAaBaTh  IPOSBICHUE  M3YYCHHBIX
(U3HYECKUX SIBJICHHA B OKPYXAlOIIEM MHUpE, BBIICISAS HX CYIISCTBEHHBIC
CBOMCTBA (ITPU3HAKH)

Bnagenue ocHoBaMu MOHSATUMHOTO arIapara ¥ CMHMBOJIMYCCKOI'O A3bIKa (bHSHKPI u
HCIIOJIb30BAHUC HUX IJII PCIICHUSA yqe6HBIX 3a/la4; YMCHHUC XapaKTCpHU30BaATb
CBOMCTBA TECII, CI)I/I3I/I‘-ICCKI/IC SIBJICHUA U TPOLECCHI, UCITOJIb3YS CI)yHI[aMeHTaJIBHBIC )51
OMIINPHUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBLIC CBOICTBA T€NI U (I)I/IBI/ILICCKI/IC SABJICHUS, UCIIOJIb3Yd
(I)I/BI/I‘IGCKI/IG BCIINYHNHBI




Branenue ocHOBaMH METOIOB HAYYHOTO TMO3HAHUS C YYETOM COOJIOACHHS TPABUII
0e30macHOTO Tpyia: HAOMOAeHHE (PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIIBHO COOMpATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M3 JIAHHOTO
Habopa 000pyI0BaHUs IO MHCTPYKIMH, OMMCHIBATH XOJI OTBITA U 3aIUCHIBATH €r0
pe3ysbTathl, (GOPMYIHUPOBATH BHIBOIBI;

IPOBE/ICHUE MPSIMBIX M KOCBCHHBIX HM3MEPCHHU (PU3MUCCKUX BCIUYHMH: YMCHHE
IUIAHUPOBaTh M3MEPEHHS, CAMOCTOSTEILHO COOHMpaTh JKCICPUMECHTAIBHYIO
YCTAHOBKY I10 HMHCTPYKIIMH, BBIYHMC/ISATH 3HAUYCHHUE BEJIMUYWHBI M aHAJIM3HPOBATH
MOJIYYCHHBIC PE3yabTaThl C y4ETOM 3aJaHHON MOTPEIIHOCTH pPEe3yJIbTaTOB
U3MEpPEHUN;

MPOBEJICHUE HECIIOXKHBIX IKCIIEPUMEHTANBHBIX HCCICIOBAHUI, CaMOCTOSTEIBHO
coOMparh 9SKCHEPHUMEHTAJIbHYIO YCTAHOBKY M MPOBOIMUTH HCCIEIOBAHUE IO
WHCTPYKIIMU, TPEJICTABIATh MOJyYCHHbIC 3aBUCHUMOCTH (PU3MYCCKUX BEIUYHH B
Buae TaOnmMil W TpadUKOB, YYHUTHIBATH IMOTPEITHOCTH, JEJaTh BBIBOIBI IIO
pe3ysibTaTaM HCCIIeI0BaHUS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (DPU3MYECKUX MOJENCH (MaTepualibHas TOYKa,
abCOTIOTHO TBEPIOE TENIO, MOJEIH CTPOEHUS Ta3oB, KUAKOCTEH M TBEPIBIX Te,
IJIaHeTapHas MOJeNIb aToMa, HYKJIOHHAas MOJEIb aTOMHOTO Spa) M YMEHHE
OPUMEHSITh UX JUIsl 00ObSICHEHUS (PU3NUECKUX MPOIIECCOB

VYMmeHue 0OOBSICHATH (bI/ISI/I‘ICCKI/IC mponecCol 1 CBOMCTBaA TCJI, B TOM 4YHCJIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTE€pa, B YaCTHOCTH,
BBIABJIATL IMMPUYXMHHO-CJICACTBCHHBIC CBA3W U CTPOUTH 00BsICHEHHE C OHOpOI>'I Ha
HN3YUCHHBIC CBOMCTBaA (I)I/I?»I/I‘ICCKI/IX HBHGHHﬁ, (I)I/ISI/I‘IGCKI/IG 3aKOHBI,
3aKOHOMCPHOCTH U MOACIIN

YMmenue pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHMi), MCHOJIb3YS
3aKOHBI U (OpPMYJBI, CBS3bIBaONIME (PU3MUECKHE BEIUYUHBI, B YaCTHOCTH,
3alUChIBaTh KpPATKOE YCIOBHE 3aJaud, BBIABIATH HEAOCTAIOIIME JAHHBIE,
BBIOUpaTh 3aKOHBI U (hopMyInbl, HEOOXOaUMBIE ISl €€ pelleHus, HUCIOJb30BaTh
CIIpaBOYHbIC JIaHHBIE, MPOBOJUTH pPACUYETBl M OIEHUBATH PEATUCTUYHOCTH
MOJIyYEHHOTO  3HaueHUs  (U3MYECKON  BENWYMHBI, yMEHHE  OMPEIeNATh
pa3MepHOCTh (PU3MUYECKOH BEIUYMHBI, TOJTYYCHHON IPH PEIICHUH 3aauu




YMeHHe XapaKTepHU30BaTh MPUHLMUIILI JEHCTBHUS TEXHUYECKUX YCTPOMCTB, B TOM
yrcie OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX TEXHOJOTHYECKUX MPOIIECCOB IO
WX OIMCaHMIO, WCHOJB3ysd 3HAHHUA O CBOMCTBAaX (HU3MUECKUX SIBICHUH U
HEoO0XoIuMBbIe (PU3NIECKUE 3aKOHOMEPHOCTH

10

YMeHre McHoiab30BaTh 3HAHUS O (1)I/I3I/I‘~I€CKI/IX SBJICHUAX B HOBCCIIHCBHOﬁ KU3HU
st obecriedeHust 0€30MAaCHOCTH TpU OOpamieHuu ¢ OBITOBBIMH TMpHOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsI 370POBbS W COOIIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBEJECHUS B OKPYXKAIOLIEH cpeze; MOHMMaHUuE HEOOXOIUMOCTH
IIPUMCHCHUSA I[OCTI/I)KCHI/Iﬁ (1)I/IBI/IKI/I A TEXHOJIOTHH oJid - palMoOHaJIbHOI'O
MIPUPO/I0TIOJIE30BAHUS

11

OneIT moucka, npeoOpa3oBaHUsl W TpeAcTaBieHUs HHPopManuu (U3NIECKOTO
COJIep>KaHUS C WCTIOJIb30BaHUEM UH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH; YMEHHUE OIICHHBATH JIOCTOBEPHOCThH IOJyYeHHOW HH(pOpManuu Ha
OCHOBE WMEIOIINXCS 3HAHUH W JIOTIOJIHUTENBHBIX WCTOYHHKOB, yMEHHE
WCTIONb30BaTh TIPH BBIOJHEHWHM YYEOHBIX 3aJaHUN  HAyYHO-TOMYJSPHYIO
auTepaTypy (PU3MUECKOro CoJep)KaHus, CIPaBOUYHbIE MaTepUaibl, PECYpChbl CETH
WHutepuer; BrnageHue 0a30BBIMHM HaBBIKAMH TMpeoOpa3oBaHus WH(OpMaNUud U3
OJIHOMl 3HAaKOBOM CHCTEMBI B JPYryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpPMAIMN U3 HECKOJIbKUX
HMCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

K
0 IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
1 N
Mexannueckoe nBHKeHue. MarepuanpHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTD
'1 IIBUKECHUS
1 PaBHOMepHOEe u HepaBHOMepHOe JBukeHHe. CpenHsis ckopocTe. Dopmyna ans
BBIYMCIIEHUS CpEAHEN CKopocTu: v = S/t
2
PaBHOMEpHOE MpsSMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAWHATHI Te€Jla OT BPEMEHH B
| Clly4ae paBHOMEPHOTO MPSAMOJIUHENHOTO ABVKEHUS:
i (1) =x,+ut
I'paduxy 3aBUCMMOCTH OT BPEMEHM Ul NMPOEKLUUH CKOPOCTH, MPOEKIHUH MepeMEIICHN,
IIyTH, KOOPAUHATHI [IPU PABHOMEPHOM IPSIMOJIMHEWHOM JABHKECHUU
3aBUCHUMOCTb ~ KOOpAMHATBI Teda OT BpPEMEHM B  ClIlyda€ pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHMSL:
2
Se(f)=v,, * i+ * =
-
@opMmyibl A1 MPOEKLUUHU NIEPEMEILEHNUS, TPOCKIIMA CKOPOCTH U NMPOEKLMH YCKOPEHUS NIPU
1 PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKECHUM:
#2
A s. (D =vy, - t+a, 3
U_\'('f) =Up, T4, 1,
a.(f)=canst,
UJIL - Ul.'cL zzax'g.'r
I'padyky 3aBUCUMOCTH OT BPEMEHHU JUIsl NMPOEKLUUH YCKOPEHHs, MPOEKIUH CKOPOCTH,
MIPOCKLHHU NTEPEMELICHUS, KOOPAUHATHI IPU PABHOYCKOPEHHOM IIPAMOJIMHENHOM JIBHKCHUU
1 CBob6oanoe naneHue. PopmyIibl, OMUCHIBAIOLINE CBOOOIHOE MajieHHE Teda MO BEpTHKAIU
(IBMXKEHME Tella BHU3 WJIM BBEPX OTHOCHUTENIBHO TMOBEPXHOCTH 3emi). ['paduxu
5 3aBUCHMOCTU OT BPEMEHHU ISl IPOCKLUU YCKOPEHUS, IIPOCKIUNU CKOPOCTH U KOOPAMHATHI
pu cBOOOTHOM Ma/IEHUH TeJa M0 BEPTUKAIN




CkopocTh paBHOMEPHOTO JIBIKEHUSI TeJla 10 OKpykHOCTH. Hanpaiienue ckopocTu.
@dopmyna JUIst BRIYUCICHUSI CKOPOCTH Yepe3 painyCc OKPYKHOCTH U MEPUO]] 0OpaIeHus:
b= iMR
T

LlenTpocTpeMuTenbHOe ycKopeHHue. HampaBiieHHe IEHTPOCTPEMHUTEIBHOIO YCKOPCHUSI.

CDopMyJIa JJIA BBIYUCIICHUA YCKOPCHUA:

o
“ R
®dopmyrna, CBSI3bIBaIOIIAs IEPUOJ M YACTOTY OOpallleHUs:
V= 1
T

Macca. ITnotHOCTB BemecTBa. @opmyiia Il BBIYUCICHHS TIJIOTHOCTH:

_m
P=7

Cuna — BektopHas puzndeckas BennuuHa. ClIoKeHrue Chil

SIBnenune nnepuuu. [lepBrrit 3akoH HproToHa

Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBHCHHOCTB BCKTOpa YCKOPCHMU: TCJ1a U BEKTOpPA CUJIBI, ,HCI}’ICTBYIOHIGI\;I Ha TCJIO

Bzaumopericteue Ten. Tperuit 3akon HeroToHa:

Fya=-Fiy

TpeHI/Ie IOKOA U TPCHHUC CKOJIbLKCHHA. d)opMyna UL BBIYUCIICHUA MOAYJIAA CUJIBI TPCHUSA
CKOJIB)KCHHUA:

Fp=u-N

Hedopmarus Tena. Ymopyrue u Heynpyrue nedopmarmu. 3akoH ympyroit nedopmammu
(3akoH ['yka):




—_

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -mMy

1 F=G - ————=
. R }
1 Cuna TshKecTu. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
4 dopmyra sl BBIYUCICHUSI CHIIBI TSHDKECTH BOJIM3HM MOBEpXHOCTH 3emin: F = mg.
JBmxenue nianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs u
Teperpy3Ku
1 Nmmnynbe Tena — BekTopHas Gpusnyeckas BEJIMUMHA.
) p=mi
1
5 Nmnynec cuctemsl Ten. U3MeHnenne umnynbsca. UMIynbe cuiibl
1 3aK0oH COXpaHEHHUs UMITYJIbCA JIJIsl 3AMKHYTOW CHUCTEMBI TEII:
| DP=nyUy +m, Uy =const
6 PeaktuBHOE NBHKEHUE
Mexannyeckas pabora. @opmyra JiIsl BEIYUCICHUS paOOThI CUIIBL:
! A=Fsooso
Mexannueckas MOITHOCTE:
1 4
N==
7 t
Kunernueckas u noteHipanbuas sHeprusi. @opmMyna 11 BHIYUCICHUS] KUHETUYECKOU
SHEpPruu:
H!UE
E, =——
1 2
Teopema o kuHeTHuecko sHeprun. Popmysa JUisl BBIYUCICHUS TOTEHIUATBHON YSHEPTHH
1 Tea, MOJAHATOTO
8 HaJ 3eMIéii:
E_=mgh

g




Mexanudeckast SHEPIUs:
E=E;.+E »

3aKOH COXpaHEHUsI MEXaHUUECKOM sHepru. @opmyrna /i 3aKOHA COXpaHEHUs
MEXaHUYECKOM 3HEPTUU B OTCYTCTBHUE CUJI TpeHUs: E = const.
[IpeBpaiieHne MEXaHU4YECKON SHEPTUH ITPH HAJTMUUU CUJIbI TPEHUSL.

[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIOY» MEXAHHUKH.
Peruar. Momenrt cuibel: M - Fl.
VYcnoBue paBHOBECHS pblUara:

M +M, +..=0
[TonsumxHbIN 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHu3MOB,

n= Anonesnas
Aﬂ'rpaqe:ﬂ:ﬁaﬂ

JlaBiienue TBEpIOTO TEA.
®opmyna sl BBIYUCICHUS JAaBJICHUS TBEPIIOTO Tea:
F
P=—-
JlaBnenue raza. AtmMocdepHoe TaBiacHHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KHIKOCTH.
@opmyrna sl BBIYMCIICHUS 1aBJICHHS BHYTPHU KUIKOCTH:

p=pgh+p_,

3akoH [lackans. ['mapaBnuueckuii npecc

3akon Apxumena. @opmyna A ONpeNeieHNs BHITATKUBAIOIICH CUJIBI, NEHCTBYIONIEH Ha
TEJNO, IOTPY>KEHHOE B KUIKOCTh UJTU Ta3:

Fam =PEV

Ycnosue nnaBanud Tena. [InaBanue CYAOB U BO3QYyXOIlJIABAHUC

Mexanuueckue KosieOaHus. AMIUIMTYJda, HEepuoJ M vactoTa Kojebanuil. dopwmyina,
CBSI3bIBAIOINAsl YACTOTY M MEPHOJ KOJIeOaHU:

MaremaTrueckuil U npy>KuHHBIH MasTHUKH. [IpeBparienue sHepruu mnpu KoJiebaTebHOM
JIBYOKEHUHT




3aryxaromue kojaebanus. BeiHyXIeHHbIe Konebanus. PezoHaHc

Mexannueckue BOJHEL HpOIIOJ'H)HI)IG N TOICPCYHBLIC BOJIHEBI. I[J'H/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHeHHs BOJIHBI:

h=v-T

3Byk. ['poMKkoCTh M BbICOTa 3ByKa. OTpa’keHuE 3BYKOBOW BOJIHBI HAa T'PaHULE JIBYX Cpell.
Nudpa3Byk u yiabTpa3Byk

Ipakxmuueckue pabomoi

N3mepenune cpemHel MIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI, KECTKOCTU TPYKHUHBI;
K03 duimeHTa TpeHHsI CKOJIbKEHUS; padOThl CHIIBI TPEHUS, CWJIbI YIIPYrOCTH; CpeIHei
CKOPOCTH JBM)KEHHS OpYyCKa MO HaKJIOHHOM IUIOCKOCTH; YCKOPEHHs OpycKa IpU JBHKEHUU
10 HAKJIOHHOW TUIOCKOCTH; YacTOTHI M MEPHOJia KOJIeOaHW MaTeMaTH4YeCKOrO0 MAasTHHKA;
4acTOTHI U MepHoa KojJeOaHui MPYy>KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha
phIyar; paboThl CHIIBI YIPYTOCTH MPH MOAbEME Ipy3a C MOMOIIBIO HEMOJBHKHOTO OJI0Ka;
paboThI CUJIBI YIIPYTOCTH MPH MOABEME TPYy3a C MOMOIIBIO MOABUKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00bEMa MOTPYKEHHOHN YacTH TeJla ¥ OT
IUIOTHOCTH KHUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT MacChl Teja; CHJIbI
TPEHUsSI CKOJBKEHHSI OT CHJIBI HOPMAaJbHOIO JAaBJICHHUS U OT POJa TMOBEPXHOCTH; CHIIbI
yIPYroCTH, BO3HHUKAIOUICH B MPYXHHE, OT CTENEHH AepOopMalui MPYKUHBI; YCKOPEHUs
Opycka OT yrila HakJIOHAa HaIpaBIAIOLIEH; Iepuoja (YacTOThl) KoOJIEOAHWH HHUTSIHOTO
MasTHUKA OT JJIUHBI HUTH; IEpUOAa KOJIeOaHHUM MPYKUHHOTO MasTHUKA OT MAcChl Ipy3a U
KECTKOCTH TMPYKUHBI; HCCIEIOBAaHUE HE3aBUCUMOCTH MepuoJa KoJeOaHUW HUTSIHOTO
MasTHUKa OT Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS pbluara

Qu3suueckue sA61eHUs. 8 NpUpode. TIPUMEPHI JBMKEHUS C Pa3IMUYHBIMH CKOPOCTSIMHU B >KUBOI
Y HEKHUBOW MPUPOJIE, NEHCTBUE CUJIBI TPEHUS B NPUPOAE M TEXHUKE, IPUIIMBBI U OTJIUBBI,
nBKeHue 1iaHeT COJHEYHOW CHCTEMbl, PEAKTUBHOE [BHKEHHUE MKUBBIX OpPraHU3MOB,
ppIlUarH B TeJl€ 4YelOoBEKa, BIMSHHE aTMOC(epHOro [aBieHHs HA KUBOW OpraHu3M,
IJIaBaHUe PbI0, BOCIPUSTHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHUE BOJIHBI,
I[YHaMH, 9XO




Texnuueckue ycmpoiicmea. CIMIOMETP, NATYUKU IOJIOKEHUS, PACCTOSIHUS U YCKOpPEHUS,
JUHAMOMETp, MOJAIIMIHUKY, PpAKEThl, pblyar, IMOJBW)KHBIA M HENOJBMKHBIM OJIOKH,
HAKJIOHHAs IIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY, COOOIAIOIINECS COCY/bI, YCTPOHCTBO
BOJIONIPOBOJIA, THJIPABIMYECKUN MpPEecc, MaHOMETP, OapoMeTp, BHICOTOMEpP, MOPLIHEBOI
HACOC, apeoOMETP, IX0JIOT, UCTIOIH30BAHNE YIIbTPA3BYyKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

OcCHOBHBIE NTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTpOEHUs BelecTBa. Monaenu
TBEPJOrO, JKUJIKOTO M Tra3o00pa3sHOro cocrtosHuil BemiectBa. Kpucrammdeckue u
amop(HbIe Tena

JlBukeHnne wvactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHSI YacTHI[ C TeMIEepaTypou.
BbpoynoBckoe nBuxxenue, mudpys3us

CmMaunBaHUe U KanmUJIJIIPHBIC ABJICHUA

TennoBoe pacimpeHue u cxaThe

TermmoBoe paBHOBECHE

Buytpennsis sueprus. Pabota u Teronepenaya Kak crnocoObl M3MEHEHHsS BHYTpEHHeEH
SHEpPruu

BI/II[BI TEILIONEpCAaYn: TEIJIOMPOBOJHOCTE, KOHBCKIUA, U3TTYUCHUC

HarpeBaHHe U OXJTaXICHUC TCII. KoandecTBO TENIOTHI. VY aensHas TEMIOEMKOCTb:

O=cm(t,—1)

3aKkoH COXpaHCHU DHEPIUU B TCIIOBBIX ITPOLICCCAX. ypaBHeHI/Ie TEIUIOBOro OayaHca:

O+0,+..=0

Ucnapenne n konaeHcanus. M3MeHeHUe BHYTPEHHEW 3HEPrHM B MPOLECCE UCHAPEHUS U
KoHJeHcanuu. Kurenue sxuakocTy. Y aenpHas TerioTa napoodpasoBanus: L = O/m




BiaxxHocTh BO311yXa

[InaBnenne u kpucraumsauus. V3MeHeHHMe BHYTpEHHEW HHEPrUHM IpPH IUIABICHUM U
KPUCTAJIIM3alUU. Y IeIbHAs TEIJI0Ta IUIaBJICHU:

BHyTpeHHsIs SHEPTHS CrOpaHus TOTUIMBA. Y AeIbHAS TETUIOTa CTOPaHUs TOILTHBA: ¢ = Q/m

[punnune! padote! TemnoBbix aurareneil. KI1J[ terioBoro npurarens

Ipakxmuueckue pabomoi

W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO IMJIMHJIPA; KOJUYECTBA TEIJIOTHI,
MOJYYEeHHOTO BOJIOM KOMHATHOW TeMmeparypbl (PUKCUPOBAHHOW MacChl, B KOTOPYIO
OMYIIEH HAarpeTblil HUJIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM LUJIMHIPOM,
MOCJIe OMYCKaHUS €ro B BOJAY KOMHATHOM TeMIlepaTypbl; OTHOCUTEIBHON BIIaXKHOCTU
BO3JlyXa; yIEIbHOW TEIUIOTHI MJIAaBJIEHUS JibJa. VccrnenoBaHue M3MEHEHUS TeMIlepaTypbl
BOJIbI MPHU Pa3IMYHBIX YCIIOBHUAX; SIBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUM XOJOIHOU H
ropsiueil BoJibl; Mpolecca UCIapeHust

Qusuueckue s61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKEHUE M KAIWJUIAPHBIC SBJICHHS B
MpUpOJIe, KPUCTAJUIBI B Mpupoje, uznydueHue ColiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 0Opa3zoBaHUE POCHI, TYMaHa, UHEs, CHETa

Texnuueckue ycmpoticmea:  KaOWUIApbl, IPUMEPbl HUCIOJb30BAHUS  KPUCTAJUIOB,
KUAKOCTHBIM TEPMOMETpP, HAaTYUK TEMIEPaTypbl, TEPMOC, CHCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETPHI, ICUXPOMETP, TapoBasi TypOuHa, IBUTaTellb BHYTPEHHET0 CrOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHUA

3J'IeKTpPI3aL[I/I$I TCII. I[Ba BHUJA SJICKTPUYICCKHUX 3apsAa0B




B3aumoneiictBue 3apspkeHHbIX Teil. 3akoH Kynona

3aKOH COXpaHEHHS HIEKTPUIECKOTO 3apsiia

Onekrpuyeckoe noJie. Hanpsok€HHOCTh anekTpudeckoro mnotisa. [lpuHmmn cyneprno3uiuu
ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM yPOBHE)

Hocurenn OJICKTPUYCCKHUX 3apAaa0B. ILCI\/'ICTBI/IC SJICKTPUUYCCKOTO ITOJIA Ha BJICKTPUUCCKUC
3apAdbl. HpOBO}IHI/IKI/I N IUBJICKTPUKHA

[TocrostHubIil  dnekTpudeckuid TokK. JleWcTBus anekTpuueckoro Toka. Cuima Toka.
Hanpsixenue.
I=q/t, U=A/

DJIEeKTPUYECKOE COMPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COTIPOTUBIICHHE:
R =pl/S

3akon OMa i ygactka anekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COCTMHEHUE MPOBOJHUKOB:

1, =1,. U=U,+U,. R=R,+R,
HapannenLHoe COCAMHCHHE IIPOBOJHNKOB paBHOI'O COIMPOTHUBIICHUA:

U=U:I=1+I;R=2.
- = )

e

CMeniaHHbIe COCAMHCHUS ITPOBOAHHUKOB

PaboTa u MomHOCTB 3nekTpuyeckoro Toka. 4 = Ult, P = Ul

3akoH Jlxoyns — Jlenua:

O=I"-R-t

OnbiT DOpcrena. MarHuTHOe 1oOJie€ OPSIMOTO TPOBOJHUKA C TOKOM. JIMHMM MarHUTHOMN
WHIYKIIUHA




MarauTHOE I10JI€ IIOCTOSHHOI'O MarHuTa. B3aI/IMOI[eI7ICTBI/Ie IIOCTOSIHHBIX MarHuTOB

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM

Omnbrter @apazes. SBneHne aMeKTpoMaruuTHOM HHAYKIuH. [Ipasuno Jlenma

Ipaxmuyeckue pabomoi

W3MepeHne AIIeKTpHYecKOro COMPOTUBIICHUST PE3UCTOPA; MOITHOCTH JIEKTPHIECKOTO TOKA;
pabOTHI AIMEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, BO3HHKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
JaMITOYKa), OT HANpsDKEHUS Ha KOHIAX IPOBOJHUKA; 3aBUCUMOCTH COTPOTHUBIICHUS OT
JUTMHBI TTPOBOTHHUKA, TUTOIIAH €0 TIOTIEPEYHOTO CEUYCHUS U YICIbHOTO COTIPOTUBIICHHUS.
[TpoBepka mpaBuiia TSt IEKTPHUECKOTO HANPSHKEHUS TIPH TIOCIIEI0BATEIIFHOM COCTUHCHUN
MIPOBOJTHUKOB; TPABWJIA YIS CHIIBI AJIEKTPUYECKOTO TOKA MPHU MapaIIeTIbHOM COCTUHEHUU
MTPOBOTHUKOB (PE3UCTOPHI U JTAMITOYKA)

Dusuveckue A61EHUA 8 npupode: OJICKTPHUYCCKHUE SIBJICHUSA B aTMOC(bepe, QJICKTPUYCCTBO
KUBBIX OPraHu3MOB, MAarHuTHOC I10JI€ 3eMJ'II/I, L[peﬁ(b IIOJIFOCOB, POJIb MArHUTHOTO IIOJIA 1A
JKH3HHU Ha 3CMJ'IC, MOJIAPHOC CUAHUC

Texuuueckue ycmpoticmea: 3IEKTPOCKON, aMIepMeTp, BOJIBTMETP, PEOCTaT, CUETUYUK
JNEKTPUYECKOM  HHEPruM,  OJJICKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHBIC
ANEKTPONpUOOpsl  (IpUMEpPHI),  DJCKTPUUYECKUE  TMPEAOXPAHUTENH,  DIEKTPOMArHUT,
3JIEKTPOJIBUTATENb NOCTOSHHOTO TOKA, FEHEPATOP MOCTOSIHHOTO TOKa

3J'IeKTpOMarHI/ITHLIC BosHEL Illkama SJICKTPOMATHUTHBIX BOJIH

queBaH MOJCIIb CBETA. HpﬂMOJ’IHHCﬁHOC pacinpoCTpaHCHUC CBCTa




3akoH oTpaxeHus ceta. [1nockoe 3epkaio

IIpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

Jucnepcus ceera

JIunza. Xox mydeid B muH3e. POKYCHOE paccTOsIHUE JUH3bI. ONTHYECKas cuiia JUH3bL: D =
1/F

I'ma3 xak ontuueckas cuctema. OnTHYECKUE TPUOOPHI

IIpaxmuueckue pabomoi

###Par###I3MepeHne ONTUYECKON CHIIBI COOMpAIOmIel JIMH3BI, (DOKYCHOTO PACCTOSIHHS
coOuparoieid JUH3bI (10 CBOICTBY paBEHCTBA pa3MeEpoB IpeaMeTa U M300paxeHus], Koraa
MpeIMEeT PACIIONIOKEH B IBOMHOM (OoKyce), moKa3aTess IpeJoMIICHUs CTEeKIIa.
###Par###ccnenoBanne cBOKMCTBA M300paKEHUs, MTOJTYICHHOTO ¢ TIOMOIIBIO coOuparomen
JUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSIHHS ABYX CJIOXEHHBIX JIMH3; 3aBHCHUMOCTH yria
MIPEIOMIICHHUS CBETOBOTO JIy4a OT YIJla MaJIeHUs Ha TPAHUIle «BO3YX — CTEKIIO»

Qusuueckue sgnenus 6 npupooe: 3atmMeHus ConHua W JIyHbl, 1BeTa TeJ, ONTUYECKHE
sBIIeHHs B aTMoc(epe (1BeT HeOa, pedpakius, paxyra, MUPax)

Texnuueckue ycmpoticmea: 04KH, IEPUCKOTI, (oToanmnapaT, ONTHYECKUE CBETOBOIbI




KBAHTOBGIE SABJIEHUA

PagnoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiyu anbda-u Oera-pacnana

Omsritel Pezepdopaa no paccessauro anbga-gactun. IlnanerapHas Moaens atoma

CocraB aToMHOTO0 siipa. M30Tomsl

[Iepnon nomypacnaga aTOMHBIX SAep

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 M MaCCOBOTO YU CET

Qu3zuueckue sA61eHUs 8 npupode: €CTECTBEHHbIN palnOaKTUBHBIN (POH, KOCMHYECKUE JTy4H,
pPaZloaKTUBHOE U3ITyYeHHE PUPOJIHBIX MUHEPAJIOB, NEHCTBHE PATUOAKTUBHBIX U3TyUeHHM
Ha OpraHu3M 4YeJoBeKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIMBUIYAIbHBIA JO3UMETp, Kamepa BuiibcoHa,
sJIepHas SHepreTHKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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