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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o ¢u3MKe Ha YypOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHU M TpeOOBaHUW K pe3ysibTaraM OCBOCHHsS Ha
0a30BOM ypOBHE OCHOBHOW 0OO0pa30BaTEeNbHOW MPOTPAMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (enepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Dusukay.

Conepkanre TporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHUe
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYalOIIMXCSd M OPraHM3alfi0 U3y4YeHUs
bu3uKM Ha ACATENHLHOCTHON OCHOBE. B mporpamme mo (¢u3MKe yYHUTHIBAIOTCS
BO3MOKHOCTH ydeOHOro mpeamera B peanuzaiuu tpedoBannii ®I'OC OO0 k
MJIAHUPYEMBIM JTMIHOCTHBIM Y METANPEIMETHBIM Pe3yJbTaTaM O0yUCHHUS, a TAKKE
MEXITPEAMETHBIC CBSI3M E€CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[TporpamMma mo usmke ycTaHaBIMBaeT pacrnpeaesieHue yueOHOro Marepuaa
no rogam oOyudeHus (1o Kiaccam), MpejyiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTUSA NPEIAMETHOIO COJAEpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ I1EIbI0 OKa3aHWUA METOJUYECKOM
MTOMOIIH YYUTEIO B CO3IaHUH padoyell mporpamMmsbl 10 y4eOHOMY MIPEIMETY.

®du3zrka ABISIETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
OPEAMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JeXKaT B OCHOBE IPOLECCOB U
SBJICHUW, W3ydYaeMbIX XHUMHEH, Ouosiorued, actpoHoMuend U (PU3NYECKOU
reorpaduell, BHOCHUT BKJIaJ B ©CTECTBEHHOHAYyYHYIO KapTUHY  MHpa,
IpeloCcTaBisieT Haumbosee sCHble 00pas3lbl MPUMEHEHHS HAyYHOrO METOo/a
MO3HAaHMsI, TO €CTh CIIOC00a MOMyUeHHUsl JOCTOBEPHBIX 3HAHUN O MUE.

OpHa Y3 IIaBHBIX 3a/lady (PU3NYECKOrOo 00pa3oBaHUsA B CTPYKTYpe OOUIEro
oOpa3oBaHHs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M
MHTEpeca K HayKe Yy 00y4Jaromuxcsl.

N3yuenne ¢uzuku Ha ©0a30BOM ypOBHE TIPEAINoOiaraeT OBJIAJICHUE
CIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS;

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHNUS;

e HHTEPIPETUPOBATH  JaHHbIE M  UCIOJIB30BaTh  HAy4HbIE
J0Ka3aTeIbCTBA JJIs1 TOJYYEHHS BBIBOJIOB.

[enn wu3yuenuss (U3MKM HA YpPOBHE OCHOBHOTO 0O0IIEro o00Opa3oBaHUS
onpenenensl B Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «Dusmka» B
oOpa3zoBarenbHbIX opraHu3zauusx Poccuiickoir @Dexpepauuu, pearu3yOMIUX
OCHOBHBIE  00I11€00pa3oBaTebHBIE MPOrPAMMBI, YTBEPXKIEHHON pelieHHeM



Komnernn MunucrepcrBa npocsemienust Poccuiickoit @eaepanuu (MpoToKoa OT 3
nexadps 2019 r. Ne ITK4BH).
Hesun udyyenus: pu3uKu:

npuoOpeTeHne WHTepeca W CTPEMJICHUS OOyJalomuxcs K HAyIHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HX MHTEIUICKTyaIbHBIX U TBOPYECKUX
CITOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJe MTO3HAaHUS U (opMUpOBaAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUSI K OKPYIKAIOIIUM SIBIICHUSM;
dbopMHpOBaHWEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara HW3y4YeHUs
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
dbopmupoBaHUE TMPEACTABICHUN O Poiu (U3MKUA JUIsl pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTaBICHUW O  BO3MOXHBIX  chepax  Oymymien
npodeCCHOHAIbHON JesATeTbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K
JajgbHeIeMy 00y4eHHUIO B 3TOM HANPABJICHUM.

JlocT)keHUe 3THX IEIe MpOorpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO
o011iero 00pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3124

npuoOpeTeHne 3HAaHWW O JHCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

npuoOpeTeHne YMEHUM OTNHCHIBaTh U OOBACHATH (DU3UUECKUE SBICHUS C
MCTIOJIb30BaHNEM TIOJYUYEHHBIX 3HAHUM;

OCBOCHME METOJOB pEIICHUs NPOCTEHMIIMX pPaACyETHBIX 3a1a4 ¢
UCIIOJIb30BaHUEM pu3nuecKux MOJIeNeH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOIIOAaTh MPUPOIHBIE SIBICHUS M BBHIIONHATH OTBITHI,
nabopaTopHble pabOTbl M AKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BAaHUEM M3MEPUTETBbHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOpMaImeln GU3NIECKOTO COACpPIKAHUA,
BKJIIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (QU3HMKHU, aHATU3 U
KPUTUUECKOE OIICHWBaHUE NHPOpMAIUY;

3HaKOMCTBO €O cepamu MpodeccuoOHaTbHON IeATeTbHOCTH, CBI3aHHBIMU
¢ Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JOCTIKEHUSX (PU3HUECKO HayKH.

Ha uzydenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0pazoBaHus oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJielN0), B 8
kacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B HEEINIO).

[Ipensaraemplii B mporpamMme no (u3uKe nepedeHb JadopaTOpHBIX padoOT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, yUUTENb JEJIaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
00yYaromMXCcsl, CIUCKa AKCIEPUMEHTAIbHBIX 3aJlaHui, TpeajiaraéMblX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO 3K3aMeHa 1o (pU3ukKe.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u eé poJb B NO3HAHUM OKPY:KAOIIEro Mupa.

®u3uka — Hayka o mpupone. fABneHus npuponbl. PU3NYECKHE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMUYUHBL. M3mepeHne ¢uznueckux BennduH. Duznyeckue
npubopsl. [TorpemHocts u3mepenuit. MexayHapoaHasi CUCTeMa eUHUII.

Kak ¢wusuka w gapyrue ecTeCTBEHHbIE HAYKHM H3Y4YalOT MPUPOJY.
EcTecTBeHHOHAY4HBIM METOJ TIO3HAHUA: HAOMIOACHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBHXKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBICHEHUE
HabOogaemMoro sipneHus. Onucanue GU3NUecKuX SABICHHUM C TOMOIBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEMIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SABJICHUS.
2. @uznueckue NpuOOPHI U MPOLEIYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopuovie pabomel u onvimel.
1. OmnpeneneHue eHbI IeTSHUs MIKAIbl U3MEPUTEIBHOIO Mpudopa.
2. HM3mepeHue pacCTOSIHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPOTO Tea.
4. OnpeneneHre pa3MepoB MalbIX TEN.
5. M3mepenue Ttemriieparypbl MPU NOMOIIM KUAKOCTHOTO TEPMOMETpA H
JIaTYNKA TEMIIEPATYPHI.

6. IlpoBeneHue uccienoBaHUs MO NMPOBEPKE TUIMOTE3bl: NAIBHOCTH IOJIETA
1IapyKa, MyIIeHHOTO TOPU30HTAIBHO, TeM OOJIbIlle, 4eM OO0JbIlle BhICOTA
Iy CKa.

Pasnen 2. IlepBoHayajibHbIe CBeIeHUsI 0 CTPOCHHH BellecTBa.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHnune yactun BemectBa. CBs3b CKOPOCTHM JBWKEHHS YacTHL C
Temneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumopelicTBue udacTHIl
BEILIECTBA: IPUTSHKEHUE U OTTATKUBAaHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KkpucTaUTMYECKUX) Tell. B3auMOCBsI3b MEXKIYy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSX W MX aTOMHOMOJICKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO JTBUKECHHUSL.



2. HaGmronenue nuddysun.
3. HabGmronenue  sABieHMi,  OOBACHSIOUIMXCS  TMPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuuvie pabomul u onvimel.

1. Onenka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIB30BAaHUEM

dbortorpaduii).
2. OmnbIThI O HAOIIOAEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B.
3. OmnbITHI MO 0OHAPYKEHUIO ACHUCTBHUS CHUIJT MOJIEKYJISIPHOTO MPUTSHKEHUSI.
Pasnen 3. /IBu:KeHUe U B3aUMO/1elicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JABUKEHHS.
SBnenue uHepuMH. 3aKOH HMHEpUMU. B3anMojelcTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHUsS Teln. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTh BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€AMHULE
00BéMa BellecTna.
Cuita Kak xapakTepuUCTHKa B3aumozencTBus Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHune cuibl ¢ NOMOIIBIO AUHAMOMETpA. SIBJI€HUE TATOTEHUS U CUja
TsokecTH. Cuiia TsKECTH Ha JIpyTux miaHerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HANIPABJIEHHBIX M0 OJHOW IpsMoM. PaBHOmelcTByromas cui. Cuna TpeHHs.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHHE B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabGnrogeHne MexaHM4eCKOTro JIBUKEHHS TeJa.
2. HN3mepenue cKkopoCcTH NMPSIMOIUHEUHOTO JIBUKEHHUS.
3. HaGmroneHue siBjeHUSI HHEPLIVH.
4. HabnroneHue n3MeHeHUs CKOPOCTH MPHU B3aWMOIEUCTBUU TEll.
5. CpaBHeHHE Macc M0 B3aMOJEHCTBUIO TEIL.
6. CnoxeHune cujl, HalpaBJICHHBIX IO OJJHOM MPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOIO ABMKEHUS (IIapUKa B KHUIAKOCTH,
MOJIEITN NEKTPUUIECKOT0 aBTOMOOWIIS U TaK AaJiee).

2. OmpeneneHue cpeaHell CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa o
HaKJIOHHOM IJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTskeHus (nedopmarun)
MPYKUHBI OT MPUIIO0KEHHOMN CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIbI TPEHHS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBJjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CnocoObl yMEHBIIEHUS U YBEIUYECHHs JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJ€HUSl raza oT o0béma, Temmeparyphl. llepenaua paBneHus
TBEPJIBIMUA TEJIAMU, KUJIKOCTAMU U razamu. 3akoH I[lackans. [lHeBmaTuueckue
MaIllMHbL. 3aBUCUMOCTh JABJICHHS >KUJAKOCTH OT TIyOWHBI. ['mapocrathueckuit
napagokc. Coobaromuecs cocybl. ['uapaBnuyeckue MexaHu3Mbl.

Atmocepa 3emnu u atmocdepHoe naBiaeHue. [IpuuuHbI CyliecTBOBaHHUS
Bo3aymHOM o6onouku 3emiu. OmnbiT Toppuuermnu. M3mepenuwe arMmocdepHOTO
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JAaBJIICHHS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[TpubGops! a5t u3MepeHus atMoc(hepHOro 1aBJICHHUS.

JleWicTBrE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeEJIO. BeITankuaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3myxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJIEHUS T'a3a OT TEMIIEPATYpHI.

[lepenaya gaBiaeHUs )KUIKOCTHIO U Ta30M.

Cooluaroiuecs: CoCcy/ibl.

['mppaBmrueckui mpecc.

[IposiBnenue neicTBrsi aTMOCHEPHOTO JABICHUSI.

3aBUCUMOCTDh BBITAJKHBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh

T€Ja U IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBHITAIKUBAIOIIEH CUJIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcioBuE IUIaBaHUs TeJl: IUIaBaHWE WJIM MOTPYKEHHUE TEl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopuusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YAaCTH TeEJA.

2. OmpeneneHue  BBITAJIKMBAKOUIEH  CHJIBI, JIEHCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, JEUCTBYIOIIEN HA TEIIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmpITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKUBAOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEIO B JKUIAKOCTH, OT O0O0BbEMAa MNOrPYyXKEHHOU B
KHUJKOCTb YACTH TEJIa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WiIM KOHCTPYHPOBaHUE JIOAKH H
OIIPENACIIEHUE €€ TPY30NI0ABEMHOCTH.

Pazgea 5. PaGoTa 1 MOIIHOCTB. JHePrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pblUar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
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paBHOBecus pbiyara. [IpuMeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBwio» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B ObITY U TEXHHKE.

Mexanudeckass »3Heprus. KuHernueckass M IOTEHUMAJIbHAs DHEPIUS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUH B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomel u onvinel.

1. Omnpenenenne pabOThl CUJIbI TPEHUS MNPU PABHOMEPHOM ABUKEHHH Teja

10 TOPU3OHTAIBHON TOBEPXHOCTH.
2. HccnepoBaHue ycaoBU paBHOBECHS phlUara.
3. Msmepenue KII/] HaK10OHHOM MJIOCKOCTH.

4. V3ydyeHwne 3aKOHA COXPAHEHHs MEXAHUYECKOU SHEPTUMH.
8 KUIIACC

Paznea 6. TenioBblie IBJICHUSA .

OCHOBHBIEC TIOJOXKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOECHUSA
BellleCTBA. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAIOIINAEC
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUHU.

Mogenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJSIPHO-KUHETUUECKOW TEOPHHU.
CmaunBaHN€e U KanWUISIPHBIC SBIEHUS. TEennoBoe pacliupeHue U CKaTHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTpeHHsiss sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW DHEpIuu:
Terionepeaaya 151 COBEpIIICHUE paboTHLI. Buasr TEIUIONEpEAAUH:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3IyUYCHHE.

KonudectBo TemmoTel. Y menbHas TEMIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEMJIOBOE paBHOBeCcHE. YpaBHEHHWE TEIUIOBOTO OanaHca. [lmaBienwe w
OTBEpPAEBAHHE KPUCTAUIMYECKUX BEHIECTB. YJENbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u koHaeHcarus. Mcnapenme. Kunenuwe. YaempHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTMOC(hEpHOro
JaBIICHUS.

BrnaxHocts BO3myXa.

DHeprus ToIUrBa. Y IeJIbHas TEMJI0Ta CTOPaHUsL.

[Tpunnunel paboTel TermnoBbix asurareneid KIIJ temoBoro aBurarens.
TerutoBple ABATATENIN U 3aLIUTA OKPYKAIOIIEN CPEIBI.

3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JTBUKEHUSI.
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10.
11.
12.
13.

Hab6monenue nuddysum.

Halnronenue siBieHUI CMauyuBaHUS U KaMWIISIPHBIX SIBJICHUM.
HaGmronenune TenaoBoro paciumpeHus Tel.

N3meHeHne naBieHUs rasa Npu U3MEHEHUM OoObEMa M HarpeBaHUM WU
OXJIAXKICHUH.

[TpaBuiia U3BMEpEHUSI TEMIIEPATY PHI.

Bunae! Termonepenayun.

OxnaxaeHue Ipu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepIiiieHuu padOThl BHEIIIHUMU CHUJIaAMU.
CpaBHeHHE TEITUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HaOaronenue xumexus.

HalmroneHue nocTossHCTBa TeMIIepaTyphl MPH TIaBISHUMU.
Moenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.
OMNBITHI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WITH caxapa.
OnpITel MO HAOJIIOJCHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue naBjieHus BO3yXa B OAJIOHE IITPUIIA.

OnbIThl, AEMOHCTPUPYIOLIAE 3aBUCUMOCTH JIABJICHUS BO3AyXa OT €ro
00BbEMa M HarpeBaHUsI I OXJIAKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOM TPyOKE OT TeMIIepaTyphl.

HaGmronenue w3MeHeHUsT BHYTpPEHHEW OHEpPruM Tella B PE3yJIbTare
TerIonepeayu U paboThl BHEIIHUX CHUJI.

WccnenoBanne sBICHHS TEIIOOOMEHAa TPW CMEIIUBAHUHM XOJIOJHOW U
ropsY€eu BOJIBL

OnpeneneHre  KOJMWMYECTBA  TEIUIOTHL, TMOJYYEHHOTO BOAOW  IIPHU
TEITIO0OMEHE C HarpeThiM METALIMYECKUM LIWJIHMH]IPOM.

Ornpenenenre yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca uCnapeHus.

OrnpeneneHre OTHOCUTENBHOM BIIaXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEMIOTHI IUIABICHUS JIbJA.

Pazgea 7. diekTpudyeckue ¥ MArHUTHbIE SIBJICHHS.

Onektpuszanus Ten. J[Ba poaa 3IIEKTpUYECKHMX 3apsaoB. B3aumonelictBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEXKAY TEJIaMu).

Onekrpuyeckoe mnosie. Hanpsok€HHOCTH anekTpudeckoro mosid. [IpuHumn
CYHEpIO3UILINH dTIEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpoBOZHMKM W JOWIJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUMT TOK. YCIOBHUS CYIIECTBOBAHUSA DJIIEKTPUYECKOTO TOKA.
HNcTouyHMKHM TOCTOSSHHOTO TOKa. JIEMCTBUS JJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKHJIKOCTSX U Ta3ax.

Onekrpuueckas uenb. Cwia Toka.  DJNEKTPUYECKOE  HAIPSDKEHHE.
ComnpoTuBiieHHE MPOBOJIHUKA. Y AEIbHOE COMPOTHUBJICHHE BeliecTBa. 3akoH Oma
nna  ydactka nenu. [locnenoBarenbHoe YW mapauieNIbHOE — COCTUHEHUE
ITPOBOITHUKOB.

PaGota u MOIIHOCTL »HleKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenia.
DNEeKTpUYECKUE LIEMU U MOTPEOUTENN IEKTPpUIECKO 3Heprun B 06Ty, KopoTkoe
3aMBIKaHUE.

[locrossHHBIE ~ MarHuTbl. ~ B3auMoAEHCTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe none. MaruuTHoe 1nosie 3eMJId U €ro 3HaueHUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe mMoJie  DIIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA. M CMoyib30BaHME 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBnenne anekTpoMarHuTHOW MHAYyKUMU. [IpaBuno Jlenna.
DIIEKTpOreHeparop. CriocoOb1 MOJYYEHHUS AIIEKTPUYECKON SHEPIUM.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOUHUKAX DHEPTHMU.

Hemoncmpayuu.

DJIeKTpU3aIus Tedl.
JIBa pojaa 3JIEKTPUUECKHX 3apsI0B U B3aUMOJICUCTBUE 3aPSIKCHHBIX TEI.
Y CTpONCTBO 1 JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHIYKLIHS.
3aKOH COXpaHEHUs PJIEKTPUUECKUX 3apsJIOB.
IIpOBOAHUKY U JUBIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIUHUI 3JIEKTPUIECKOTO MO
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlerncTBUS 3IEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUIKOCTH.
. 'a30BBI1 pa3ps.
. I3MepeHue Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHue 3IeKTpUIeCKOTO HAPSKEHUST BOJIBTMETPOM.
. PeocTtar 1 marasuH COnNpOTUBIICHUMN.
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. BzanmoiericTBre moCTOSHHBIX MAarHuTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3EICHUS MTOJTIOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHr€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

OmneIiT Dpcrena.

MarauTHoOE€ 1oJje ToKa. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DJIEKTPOIBUTATENb MOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHON WHAYKIIWH.

OmneiTel @apanes.

3aBUCHUMOCTh HamNpaBi€HUS WHAYKIMOHHOTO TOKa OT YCIOBUM €ro
BO3HMKHOBCHHUS.

DJIEKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopmuuvie pabomul u onvimeol.

1.

AN A

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIMK Tel WHAYKIUEH U 1pH
COITPUKOCHOBEHUHU.

UccnenoBanne JEUCTBHUS DJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
JIADJIEKTPUKH.

COopka u npoBepka pabOTHI AJEKTPUICCKON LETH MOCTOSHHOTO TOKA.
N3mepenune u peryJimpoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HANPSKECHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, MIYIIETO 4YE€pE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh BJIEKTPUYECKOTO
COINPOTHUBIIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOAAA IONEPEYHOTO
CEUYEHHUS U MaTepuaa.

IIpoBepka mnpaBwia CHOXEHUA HAIPSHKCHUNW TPU MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CUJbl TOKAa MOPHU IAPAIUICIIBHOM COCIWHEHUH
PE3UCTOPOB.

Omnpenenenre pabOThI AJEKTPUUECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOp.
OnpeneneHve MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIaMIIOYKy, OT
HAMpsKECHUS Ha HEMl.

Onpenenenue KIIJ[ narpesarens.

HccnenoBaHrue MarHUTHOTO B3aMMOJICUCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MAarHuTHOTO TIOJSI  TOCTOSIHHBIX ~ MAarHuTOB IPU  HX
00bEIMHEHUH U Pa3/ICTICHUH.

HccnenoBanue neicTBUSA 3JIEKTPUUECKOTO TOKA HA MATHUTHYO CTPEJIKY.



17. OnBITB, JI€MOHCTPUPYIOIIWE 3aBUCHUMOCTb CHJIbI  B3aUMOJECHCTBUSA
KaTyIIKK C TOKOM M MAarHuTa OT CHJIbl TOKA W HANpPAaBJIEHUSA TOKa B
KaTyIlKe.

18. I3ydyeHue neicTBUSI MAarHUTHOTO TI0JIS HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3ydeHue paboThl JIEKTPOBUTATENS.

20. U3mepenne KIIJL amekTpoaBUTaTeIbHOM YCTaHOBKH.

21. OnbpITBI IO HCCIIEIOBAHUIO SIBJICHHUS DJIEKTPOMArHUTHOM WHAYKIHU:
VCCIICIOBAaHUE W3MEHECHWM 3HA4YE€HUs W HaIPaBJICHHUS WHIYKIHOHHOTO

TOKA.
9 KUIIACC

Pazaea 8. Mexanuueckue siBJIeHUs.

Mexanuueckoe pABuwxkeHue. MarepuanpHas Touyka. (Cucrema OTCYETA.
OTHOCHTENIBHOCTh MEXAHUYECKOIO JBWKEHHUS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBrxeHue. HepaBHoMepHOe npsMoiauHenHoe ABrxeHue. CpenHsass 1 MTHOBEHHas
CKOpOCTb T€Jla [P HEPABHOMEPHOM JIBH>)KCHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMONIMHEHHOe JBHkeHHe. (CBOOO/HOE
najgeaune. OneITe I amuies.

PaBHOMepHOE ABMKEeHHME MO OKpyxHOcTU. llepnoa u yactora oOparieHus.
JIuHeitHasa u yrioBasi CKOpoCcTH. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroroHa. Bropon 3akoH HerotoHa. Tperuii 3akoH HeroToHa.
[IpuHIIMI CynepnO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIBKEHUS, CHJla
TPEHUS MOKOS, IPYTUE BUIbI TPEHUSI.

Cwia TSXKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpeHHE CBOOOJHOIO
nageHus. JlBmxenue ruianer Bokpyr Comnua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHON TOUku. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpauieHusi. MomeHT cunbl. LIeHTp TskecTu.

Nmnynbc tena. M3meHenne nmMnyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJ1bca. P€akTHBHOE JBUKEHUE.

Mexanuyeckass paboTa W MOIIHOCTb. PaboTa cull TsHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPIruu U padoThl. [loTeHIIManpHas SHEPTUs Tea, MOJHATOrO HaJl
ITOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas SHEprus cxaTton npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM 3HEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHH.

Hemoncmpayuu.

1. HabmrogeHne MexaHWUYeCKOro JBUKEHUS Tela OTHOCUTENbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTel W TPAEGKTOPUN [BHKEHHS OJIHOTO M TOrO K€ Tela
OTHOCHUTENIBHO PAa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIIMHENHOTO IBUKECHUS.
HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmtoienne ABMKEHUS Tella 0 OKPYKHOCTH.

Hab6ntonenue MmexaHMuecKuX SBJICHHM, TPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHWKECHUH
OTHOCUTETHHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHMSI Tella OT MAcChl T€Jla U JICUCTBYIOUIECH HA HETO
CHUJIBI.

HabGntonenue paBeHCcTBa CHIT IPU B3aUMOJIEUCTBUM TEJ.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKEHUU.

Ilepenaya umiysabca py B3aUMOJEHCTBUM TEI.

[IpeoOpazoBaHus SHEPrUU MPU B3aUMOJICUCTBUU TEIl.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aWMOICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOCHCTBHH.
HabmtoieHne peakTHBHOTO ABHXKEHUS.

CoxpaHeHHne MEXaHUYECKON IHEPTUU NIPH CBOOOIHOM NaJCHUU.
CoxpaHeHHe MEXaHWUYECKOW SHEPTUH NPU JBUKEHUU Tena MOoJ ACUCTBHEM
MPYKUHBI.

Jlabopamopuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa JjIs pa3roHa W JATbHEHUIIIET0 PaBHOMEPHOTO
JBIDKEHUS IApUKa WU TEIICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUS OpycKa WIH JBMKCHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpPEHHUsS Tela TpPU PABHOYCKOPEHHOM JBIKEHUU TIO
HaKJIOHHOM TJIOCKOCTH.

NccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBU>KCHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HAYJIPHOW CKOPOCTH TYTH OTHOCSTCS KakK psAI HEYETHBIX UYHCET, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHJIBI
HOPMAJIBHOTO JaBJICHUSI.

Omnpenenenre ko3 GUIMEHTa TPEHUS CKOJIBKCHHUS.

Onpenenenne KECTKOCTU MPYKUHBL

Omnpenenenre pabOTHl CHUJIBI TPCHUS MPH PAaBHOMEPHOM JIBH)KCHHH Tella
M0 TOPU30HTAIBHON MTOBEPXHOCTH.



10. OnpenenieHne  pabOThl  CHJIBI  YIPYTOCTH TMPU  MOABEME TIpy3a ¢
MCIIOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKOHa COXPAHEHHS SJHEPTHH.

Pazgen 9. Mexanuyeckue KoJjie0aHUs U BOJIHbI.

KonebarenbHoe neuxenrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUI: IepUo,
4acToTa, aMIUINTy1a. MaremMaTH4ecKuil U NpYKUHHBIM MasTHUKU. 1IpeBpamenue
SHEPTHHU MPU KOIeOATETbHOM JABMKEHUHU.

3aryxatomme — konebaHus.  BolHykneHHwsle — konebaHus.  Pe3zonanc.
Mexannueckue BoOJiHBI. (CBOHCTBA MEXaHWYECKMX BOJH. IIpononbHble W
NONEpeYHble BOJHBI. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHn4eCcKHe BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIBTPA3BYK.

Hemoncmpayuu.

1. HaGmrogenme koneOaHWi Ten MO MEUCTBHEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGntoneHnue BbIHYKIEHHBIX KOJIEOAHUI U pe30HaHCca.
Pacnpocrpanenre npoJoabHbIX U MOTIEPEYHBIX BOJIH (Ha MOJEINHN).
Hab6ntoneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHIL.
. AKycTHYECKHU pe30HaHC.
ﬂaﬁopamopubte pabomul u onvimeol.
1. OmpeneneHre YacTOThl W Tepuoja KojeOaHWM MaTeMaTU4eCcKoro
MasiITHUKA.

2. OmpeneneHue 4acTOThI U MepHoa KoiIeOaHU MPY>KMHHOTO MAsITHUKA.

3. HccnenoBanue 3aBUCUMOCTH Meproia KoeOaHUi MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH MepUoa KoueOaHuil MpyKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IepUoaa KOoJeOaHWil rpy3a, MOABEIIEHHOIO K
HUTH, OT MACChI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Tlepuoia  KojieOaHwuit
MPYKUHHOTO MAasITHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOJIHOTO MaJeHUs.

Pazgea 10. DaekTpoMarHuTHoe 1moJjie U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AJEKTpOMarHUTHBIX BOJH. Illkanma snexkrpoMarHuTHBIX BOJH. Hcnonb3oBaHue
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QJICKTPOMAIrdHMTHBIX BOJIH JJIA COTOBOM CBSI3H.



OnekTpomMarouTHas npupoga cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWICTBA CBETA.

Jlabopamopuuvie pabomul u onvimol.

1. M3ydeHue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOWJILHOTO

tenedona.

Paznen 11. CBeToBbIE AABJICHUS.

JlyueBas MOJICIIb CBeETa. HUctoununkn CBeETa. [TpssmonuHeitHOE
pacnpoctpaneHnue cBera. 3atmenust Connua u Jlynel. Otpaxkenue cBera. Ilmockoe
3€pKajo. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenue cBera. 3akoH mnperomieHus cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lMCrnonap30BaHWE TIOJHOTO BHYTPEHHETO OTPaXKEHUsS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom nyuwedt B nuH3e. OnrTuyeckas cucreMa (oToarnmapara,
MHUKPOCKOIIa W Teneckona. [nma3 kak omnrhyeckass cucrteMa. biInM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbioTona. CroxeHue
CIEKTpaAJIbHBIX LIBETOB. J[ucniepcus cBera.

Hemoncmpayuu.

[IpsAMOMHEWHOE PacIpOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300paskeHNUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTuyeckuid CBETOBO.

XoJ nydei B coOuparoIieit TnH3e.

Xoz Iyder B paCCEUBAIOLIEH JIMH3E.

[Toyuenue n300pakeHUi ¢ TOMOIIBIO JIMH3.

[Ipunnun aeiictBus horoanmnapara, MUKpOCKOIA U TEECKOIIA.

10. Mopnens riasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomyyenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIiIa OTPaXEHUs CBETOBOIrO Jiyda OT yrIjia
naJieHuUsl.

2. MBydeHue xapakTEepUCTHK M300paKeHUS MPEAMETa B TUIOCKOM 3epKale.

3. HccnepoBaHue 3aBUCMMOCTH yIJia HPEIOMJIEHUS CBETOBOTO Jiyya OT yrIiia
MaJICHUS Ha TPAHUILE «BO3AyX—CTEKIION.
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4. Tlomydenue n300pakeHU ¢ TOMOIIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre GOKYCHOTO PaCCTOSTHUSI U ONTUYECKON CHIIBI COOMparoiie
JIVH3BI.

6. OMbITHI MO Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP.

OnpITHl MO BOCTHPHUATHIO 1IBETa MPEIMETOB MPU UX HAOTIOJECHUU Yepe3
L[BETOBbIE (PUIIBTPBHI.

Pa3nen 12. KBanToBBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojens atoma. Monens atoma bopa.
Ucnyckanue u nornonieHre ceera aroMoM. KBanTsl. JIMHeuaThle CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. Hyxnonnas wMogens aromHoro szapa. W3ortonsl. PannoakTuBHBIE
npeBpauieHus. llepron nmonypacmnana aTOMHBIX SIAEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO M MACCOBOTO YHCEIL.
DOHeprusi CBA3M aTOMHBIX saep. CBsI3b MacChl U dHEpruu. Peakiuu cuHTE3a U
nenenud siaep. Ucrounuku saeprun CosiHIla U 3BE3I.

SAnepHas sHepreTuka. JleWCTBUS paJMOAKTUBHBIX W3JIyYECHUNM Ha JKHUBBIC
OpPTaHU3MBI.

Hemoncmpayuu.

1. CHekTpsl U3IyYEHHS U TOTJIOIICHUS.

2. CHexTpsl pa3Nnu4YHbIX Ta30B.

3. ChekTp BoJopo/a.

4. HaOnronenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHU3UPYIOLIUX U3ITYYEHUH.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuuvie pabomul u onvimel.

1. HalGmroneHue CTUTONTHBIX U IMHEHYATHIX CIIEKTPOB U3y YCHHUSI.

2. HccnenoBanue TpEKOB: M3MEPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY

nyTH (1o dotorpadusim).

3. H3mepenue paguoakTuBHOTO (hoHA.

IHoBTOpPHUTENHLHO-00001IAIOIIUIT MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINIT MOAYJb MPEIHA3HAYEH ISl CUCTEMATH3alUN
U 0000mIeHHS  TPEIMETHOTO  COAEpKaHWA UM OMNbITa  JICSITENIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (DM3HKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aM€Hy 10 (u3uke [ 00yyaromuxcs,
BBIOpABIIIMX ATOT yU4E€OHBIH MpeMeT.

[Ipu M3ydeHUn JAHHOTO MOJYJISI PEaTU3yIOTCSl U CUCTEMAaTHU3UPYIOTCSl BUIbI
JIESITeIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHUE MPEIMETHBIX U
METAnpeJAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, GopMHUpYyeTCs
€CTEeCTBEHHOHAy4Hasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIEIOBaHUS



SBJICHUM TIPUPOJBI M TEXHUKH, OBIAJCHUE YMCHHUAMH OOBACHATH (HHU3UMYECKUE
SBJICHUS, TPUMEHSSA TOJYYCHHBIE 3HAHUS, peElIaTh 3aJadyd, B TOM YHCIIE
KauEeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpyHUMNMANBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO paslelia Peaanu3yeTrcs
32 C4€T TOrO, 4YTO OOYy4YaroIIMeCs BBIIOIHSAIOT 3aJlaHusd, B KOTOPBIX UM
npeiaraeTcs:
Ha OCHOBE TMOJYYEHHBIX 3HAHMM pacrno3HaBaTb W HAYYHO OOBSICHSTH
dbusznueckue sIBICHUS B OKPY>KAIOIIEH MPUPO/IE U MOBCETHEBHOM KU3HH,
HCIIOJIb30BaTh HAYYHbIC METObI UCCIE0BaHUS (PU3NUECKUX SBICHUHN, B TOM
YHUCJIE I IPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanbOojee BaXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, MPAKTUUECKOT0 UCIOJIb30BAaHUS PA3TUYHBIX UICTOUHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUU.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (pu3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs HAMPABIECHO

Ha JIOCTH)KEHHE JIMUHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare uzydueHus GuU3MKA Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs

y obydatomierocs OyayT cOpMUPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3yJIbTATHl B
4acTu:

1) naTpuoTH4€eCKOr0 BOCIIMTAHUS:

- MPOSIBIICHUE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
duznyecKoil HayKu;

- LIGHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSM POCCUICKUX YUEHBIX -(PU3UKOB;

2) rpaKIaHCKOTr0 U TyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMA:

- TOTOBHOCTh K aKTUBHOMY YUYacTHIO B 00CY’KJI€HHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM ITPUMEHEHHUEM JIOCTHXKEHUN
buzuKu;

- OCO3HAaHHE BAXHOCTHM MOPAIBHO-ITUYECKUX MPHUHLIUIOB B JIEATEIBHOCTU
YU4€HOTO;

3) 3CTETHYeCKOT0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 NMO3HAHMSA:

- OCO3HaHWE NEHHOCTH (U3MUECKONM HayKHM KakK MOIIHOTO HWHCTPYMEHTa
II03HAHWUSI MUPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BAKHEHILIEHW COCTaBIISAIOLLEH
KYJIbTYpBI;

- pa3BUTHE HAay4yHOM JHOO03HATENbHOCTH, MHTEpEca K HCCIEeN0BaTEIbCKON
NEeATEIbHOCTH;

S) ¢opmupoBaHMs  KYyJAbTYPBI  3A0pPOBbS W  IMOLMOHAJILHOIO
0J1aronoJyyus:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTU TNpaBUi O€30I1aCHOrO IOBEJACHHUS Ha
TpPaHCIOPTE, HA JOPOrax, C AMEKTPUYECKHUM U TEIJIOBBIM 00OPYIOBaHHUEM B
JOMAIIIHUX YCIIOBHSX;

- cOopMUPOBAHHOCTb HaBbIKA pe(daekcruu, NpHU3HAHHE CBOEro IpaBa Ha
OIIMOKY U TaKOTO e NpaBa y APYyroro 4einoBeKa;

6) TPy10BOI0 BOCIMTAHMSI:

- AKTUBHOE Yy4YacTHE€ B pELIEHWU NPaKTUYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3aluy, ropoja, Kpas) TEXHOJIOTUYECKOH W



COLIMATILHOM HaMpaBJIEHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HMUECKHX
3HAHUIM;

- HHTEPEC K MPAKTUYECKOMY H3yUYEHUIO Npodeccuil, CBsI3aHHbIX C (PU3HUKOI;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

- OpHMEHTalusl Ha NpUMEHEeHHe (U3MUECKUX 3HAHUM Ul pelleHus 3ajqad B
o0JlacTi OKpyKarouieil cpenbl, IJIaHUPOBAHHUS TIOCTYNKOB W OLIEHKU HUX
BO3MOKHBIX MOCHEACTBUAN 11 OKPYKAIOIIEN CPENBL;

- OCO3HaHHE TJI00AJBHOTO XapakTepa SKOJIOTHUECKHX MpoOJIeM U MyTell ux
peLIEHHUS;

8) ajanTanMm K M3MEHSAIMMCS YCJOBMSM COLMAJIBHOW W NPHPOAHOH
cpeabl:

- NOTPEOHOCTh BO B3aMMOAEMCTBUM MPU BBIIOJHEHUU HCCIEIO0BAaHUN U
IPOEKTOB (PU3MUECKON HAMpaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUIM
APYTHUX,

- TIOBBIIICHWE YPOBHS CBOE€W KOMIIETEHTHOCTH 4Y€pe3 IPAKTHUYECKYIO
NEATENbHOCTB;

- IOTPeOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHMM, B TOM 4YHCIe (POPMYIHPOBATH
UJEH, MOHATHS, TUNIOTE3bI O (PU3HMUECKUX 0OBEKTAX U SBJICHUSIX;

- OCO3HaHUE J1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
buzuKy;

- IJIAHUPOBAaHHE CBOETO pPAa3BUTUS B NPHOOPETEHUM HOBBIX (PU3UUYECKUX
3HAHUM;

- CTPEMJICHHE aHAJTM3UPOBAThH U BBISIBIIATH B3aUMOCBS3H PUPObI, 00IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OLICHKa CBOMX JEHUCTBUM C YYE€TOM BIMSHUSA Ha OKPYXKAIOIIYI Cpeny,
BO3MO>KHBIX TNI0OATBHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBOoeHHMsS TporpaMmbl 1o (U3MKE HAa YpPOBHE OCHOBHOTO

oOmrero obpazoBanus y odydaromierocs oyayT chopMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINE TIO3HABATEIbHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHUBHBIE  yYHUBEpCalIbHbIE  Y4eOHBIC  JCHCTBUS,  PETYJISITUBHBIC
yHHUBEpCaJbHbIC YUeOHbIC AEUCTBUSL.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jijornueckue AelicTBUA:

e BBUBIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKU OOBEKTOB
(stB1EHUN);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIIUU, OCHOBAHUS JIS
000011IeHHS U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOIOICHUSAX, OTHOCAIIUXCA K PU3NUECKUM SIBICHUSIM;
BBISIBJISITh [IPUUUHHO-CJIEICTBEHHBIE CBSI3U NPU U3YUYEHUU (PU3MUECKHX
SBJICHMM U MPOILIECCOB, JI€NaTh BbIBOJbBI C UCIOJIb30BAHUEM JI€yKTHUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIFOUEHUM, BBIIBUTATh THTIOTE3bI O B3aWMOCBS3SIX
(U3UYCCKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpAaTh CMOCOO peuieHus: y4eOHOUM (u3nyeckon
3a7aui (CpaBHEHUE HECKOJIbKMX BapHAaHTOB pEIIEHUs, BHIOOp HauOoisee
HOJXOJAIIET0 C yYETOM CAMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBhle ucciienoBarejbckye 1eiCTBYUSA.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIaHY OIIBIT, HECIOKHBIH
bu3nyecKuil SKCHEPUMEHT, HEOONbIIOE HCCIeAOBaHUE (HU3MUECKOTO
SIBJICHHS,

OLICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMaLuIo,
HOJIyYEHHYIO B X0JI€ UCCIIeI0BaHMSI MIIM HKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POpMyIMpOBaTh 0OOOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
pOBEAEHHOTO HAOJIOICHNUS, OTIBITA, UCCIIEI0BAHUS;

IPOTHO3UPOBaTh BO3MOXKHOE JalbHeWIlee pa3BUTHE  (UBNYECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEATNOI0KEHNs 00 X Pa3BUTHU B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pab6ora ¢ nndopmanueii:

NPUMEHSTh Pa3INYHbIE METObI, MHCTPYMEHTHI M 3aIPOCHI MPH MOUCKE U
otOope MH(GOPMALMK WIH JaHHBIX C y4€TOM NPEIIOKEHHON y4uyeOHOMH
¢du3nueckoit 3a1a4u;

aHAJN3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MpeICcTaBICHMUS,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAIbHYIO (GOpMy  TpeCTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh pelIaeMble 3a7aud  HECIOKHBIMU
cXeMaMH, AuarpaMMamMu, HHOH TpapuKoi U MX KOMOMHALIUSAMU.

KoMMyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eliCTBUSA:

B XOJIe¢ 00CY>XKIeHUs1 y4yeOHOro Marepuaiia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYILECTBY 0OCYX AAEMOM TEMBI U
BBICKa3bIBaTh HJIEW, HAIlCJICHHbIC HA PEUICHHE 3a/a4ydl W TOAACpKaHHEe
0J1aro’KeIaTeaIbHOCTH OOIICHHUS

COIMOCTABJISITh CBOU CYXKJEHHUS C CYXXICHUSIMH JIPYyTUX YYaCTHUKOB
nuanora, oOHapyXKUBaTh pPa3IndIKe U CXOACTBO MO3UIIHIA;



BBIpa@XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABISTh PE3YIbTAThl BHIMOIHEHHOTO (PU3MYECKOTO OTBITa
(9KCHIEpUMEHTA, UCCIIeI0BAaHUs, IPOEKTA);

NOHMUMAThb W HCHONb30BaTh  NPEUMYIIECTBA  KOMAHAHOH W
WHIUBUyATIbHOW pabOThl TPU PEUICHUHW KOHKPETHOW (hU3MUECcKOM
npo0JIeMblI;

NPUHUMATH IIeJTH COBMECTHOW JIEATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ JOCTH)KEHMIO: paclpelessiTh poju, OOCYXkIaTh NPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000I1aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITOJIHATH CBOIO YacTh pabOThl, TOCTUrasi KAYeCTBEHHOTO pe3ysbTara Mo
CBOEMY HANpaBICHUIO M KOOPJIUMHUPYS CBOM JAEUCTBHUA C JApPYyTUMHU
YJIEeHaMU KOMaH/1bl;

OLICHMBATh KAa4eCTBO CBOErO BKJIa/Ja B OOLMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUS.

PeryasituBHble yHMBepcaJbHbIe Y4eOHbIe 1eliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIINUX
TS perieHust PU3NUeCKuX 3HaHUM;

OpPUEHTUPOBATbCA B  Pa3IUWYHBIX I[OJIXO0JAaX MPUHATUS  PEUICHUU
(MHOUBHAYATbHOE, MPUHATHE PEIICHUS B TPYIe, NPUHSATHE pPEIIeHUN
rpyNInou);

CaMOCTOSITEJIBHO COCTABJISTh AITOPUTM pelieHus (GU3NUECKON 3a1a9u WIIN
IJlaHa MCCIIEOBaHUSI C Y4ETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBATh MPEAJiaraeMble BAPUAHTHI PELICHU;
Jenarb BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTpO.]Il), IMOIMOHAJIbHBbIN HHTEJLJIEKT:

JIaBaTh aJI€KBATHYIO OLICHKY CUTyalluu U NpeJylararh IjiaH €€ N3MEHEHNUS,
OOBACHATh MNPUYMHBI  JOCTHXKCHHS  (HEIOCTUXKEHUS) pe3yiIbTaToB
JEeSATENbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS
(U3MYECKOro HCCIAEAOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIU U YCIOBUSAM;

CTaBUTH ce€0sl HA MECTO JPYTOro 4yeloBeKa B XOJE CIopa WU JAUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU PErIeHUH (HU3NIECKUX 3a]1a4 WU
B YTBEPKJICHHSIX HAa HAYYHbIE TEMbI U TAKOE K€ MPABO APYTrOro.



HPEIMETHBIE PE3YJIbTATbI

K xonity oOydenns B 7 KJiacce mpeaMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCTIONIb30BaTh  TOHATHS:  (U3MYECKHE W  XUMHUYECKHE  sBIICHUS,
HaOJIIO/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUMHMIBI (PU3MUYECKUX
BEJIMUMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUs BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBI)KEHHE (pPaBHOMEpHOE,
HEpPAaBHOMEPHOE, TNPSAMOJIIMHEHHOE), TPAeKTOpHs, PaBHOJCHCTBYIOIIAs
cuna,  gedopmanus  (ympyras, TTacTU4eckasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath siBieHus (Auddys3us, TEIoBoe NBUKEHHUE YacTHI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBWIXKEHUE, HWHEpUUs,
B3aMMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEH C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepenada JaBieHUS TBEPABIMU TeElNaMH, >KHAKOCTAMH H
razamMy, arMoc(epHOoe JaBICHHE, IUIaBaHWE Tel, MpEeBpalleHus
MEXaHUYECKON HHEPTHH) MO OMUCAHUIO MX XapPaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBICHUE;
pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PHU3UYECKUX SIBICHUH B
OKpYy’arollleM MHUpE, B TOM 4YHuCle (PU3MUECKHE SBJICHUS B MPHUPOJIE:
MpUMEpPHl JIBUKEHUS C PA3IUYHBIMH CKOPOCTSMHU B JKHBOW W HEKHBOU
npupojie, ACHCTBUE CHIIBI TPEHUS B TIPUPOJE U TEXHUKE, BIUSIHHE
aTMOC(EepHOTO JTAaBJICHHS HAa KUBOW OpraHU3M, IUTaBaHUE PBIO, phIYard B
TEeJe YeloBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 33a]a4y B yUeOHYIO,
BBIJICTIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SIBICHUM;
OMUCHIBATh M3YyUEHHbIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, HUCIIOIb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEHSASA CKOPOCTh, CUJIA YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, Cwia TPEHUs, JaBieHue (TBEPIOro Tena, S>KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAsl CUJIAa, MEXaHW4ecKkass padoTa, MOIIHOCTb, IIEUO CHIIBI,
MOMEHT CWIbl, KOA()(PUIMEHT TMOJE3HOr0 JEHCTBHUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIIMAIbHAS JHEPTHs), MPHU ONHCAHWH TPABHIHHO
TpakToBaThb  (U3MYECKUH  CMBICT  HCIOJB3YEMBIX  BEIIMYUH, HX
0o003HaueHUA W €AUHUIIBI (U3MUECKUX BEJIWYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIONINE JAHHYI0 (PU3NYECKYIO BEIMUHUHY C APYTHMH BEITUYHMHAMH,
CTPOUTH IPpapUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeN, (PU3MUYECKUE SIBICHUS M TPOLIECCHI,
UCIIOJB3YSl MPaBUJIa CIOKEHUS CWI (BAOJb OJHOW mpsiMol), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, paBWIO paBHOBECHUs pbiuara (0J0Ka),



«30J10TO€ IPAaBWIO» MEXAaHUKH, 3aKOH COXPaHEHUs MEXAHUYECKOU
SHEPTUM, NpPHU HTOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3aIMChIBAaTh €r0 MaTEMaTHYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBIEHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud NIPaKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JOTMYECKHUX IIaroB ¢ onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3adadyd B 1—2 JEWCTBUS, MCIONb3ys 3aKOHBI U
dbopMyIbl, CcBsA3bIBAIOLINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHS 33/1a4M 3alKChIBATh KPATKOE YCIIOBUE, TIOJICTABIATh (PU3UUECKHE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH PACUYEThl, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOUMbIE ISl PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YEeHHOUW (PU3NYECKON BEIUYHUHBL;

pacno3HaBaTh MPOOJIEMBL, KOTOPBIE MOXXHO pEIIUTh NPU HOMOIIU
(bU3MYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIJICISATh MIPOBEPIEMOE
NpeanoyioxkeHue  (Tumoresy),  pasnuyaTb U MHTEPIPETUPOBATH
MOJIyYEHHBIA pe3yJbTaT, HAaXOAWUTh OMIMOKM B XOJ€ ONBITA, J€IaTh
BBIBOJIBI I10 €70 PE3yJIbTaTaM;

NPOBOJUTH ONBITHI MO HAOMIOACHUID (U3MYECKUX SABJICHUWA WM
bu3nUecKux CBOMCTB TeJ: bopmyupoBaTh MIPOBEPSIEMBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOT0 000py10BaHMS,
3aMKChIBATh XOJ1 ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh NPSMbIE HM3MEPEHUS PACCTOSIHHS, BPEMEHHM, MacChl Tena,
00bEMa, CHIBI W TEMIIEpaTypbl C UCHOJb30BAHUEM aHAJOTOBBIX U
u(poBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUUMHBI OT
JpPYroil C HCIOJIB30BAHMEM MPAMBIX HU3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO ABMKYIIETOCS Tela OT BPEMEHHM JBHXKCHHS TeENa, CHUIIbI
TPEHHsI CKOJIBKEHUS OT Beca Tella, KayecTBa 00padOTKH MOBEPXHOCTEHN Tell
Y HE3aBHCUMOCTH CHJIBI TPEHHUSI OT IUIOIIAIA CONMPUKOCHOBEHHUS TEN, CUJIIBI
YOPYTOCTH OT YIJIMHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BEMA
IOrPYKEHHOW YaCTH TeJa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOUHbI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMN
IJIaBaHUs TeJl, YCIIOBUM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY W
BBINOJHATh WU3MEPEHUs, Ccilenys MPEeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHUX BEIWYUH B BHUJE



NPEIIOKEHHBIX TaOnuil U TrpaduKOB, AelaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTOBAHMS;

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUs (PU3NYECKUX BEJIMYUH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tejla, CWla TPEHHUS CKOJIBKCHHS,
JaBJI€HUE  BO3/yXa, BBITAJIKUBAIONIAS  CHWJIA, JICUCTBYIOIIAs  Ha
NOTPYKEHHOE B KUAKOCTH Tel0, KOA(DPHUIMEHT MOoNe3HOTo eHCTBHUS
INPOCTBIX MEXAaHM3MOB), CHEAysS MPEMIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJIHCHUHM W3MEPEHHN COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIYHCIISITh 3HAYCHUE HCKOMOU BEIIMYUHEI;

coOJr01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH TpH paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIHUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, TUHAMOMETp, COOOINAOIIMECS COCYyabl, Oapomerp,
pBIYar, MOIBWKHBIA U HETIOBMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTEePU30BaTh TPHUHIUMBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOWCTB C OMOpPOH Ha HMX ONMHCAHHUS (B TOM YHCIIE:
HNOJAIUMIHUKY, YCTPOMCTBO BOJOIPOBOJA, TMJIPABIWYECKUI Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOM HACOC, APEOMETP), UCTIOB3YS 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SIBICHUNA U HEOOXOJUMBIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  NpUMEpPHl  (HaXOAUTh  HWHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIMOMb30BaHUA (PU3NYECKUX 3HAHWWA B TOBCEAHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTH MPH OOpaIIeHnu ¢ MpuOopaMu 1
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTHYECKOTO TIOBEACHHSI B OKPY KaloIei cpeie;

OCYUIECTBISATh OTOOp HMCTOYHMKOB wHHpopMmanmu B HHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICTATH
uH(pOpPMaLIMIO, KOTOpasi SIBISETCS MPOTHBOPEUYMBONM WM MOXET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAYUYHO-TIOMYJISIPHYIO
auTepaTypy  (U3NYECKOTO  COJACpIKAHWsI, CIPABOYHBIC MaTepHAabI,
pecypcbl cetu HTepHeT, BliajieTh NMpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpPaTKUE MUCHBMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 WMCTOYHHKOB MH(pOpManuu (HU3HUECKOro COAepKaHus, B TOM
qyciie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUs O pe3ybTaTax MPOEKTOB
WM y4eOHBIX UCCIENOBAaHUN, TPU OTOM TPAMOTHO HCIOIb30BAThH



W3YUYEHHBI MOHATUMHBIA amnmapaT Kypca (U3HKH, COIMNPOBOKIAThH
BBICTYIUUICHUE MPE3CHTAIUEN;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHMM paclpenensirb
00sI3aHHOCTH B TPYyNIE€ B COOTBETCTBHM C IOCTaBJIECHHBIMHU 3aJadyaMu,
CJICAUTH 34 BBINOJHEHWEM IUIaHA JCHUCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TPYNIbl,  BBICTpAaUBaTh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIMX.

K xoniry oOyuenus B 8 ki1acce nmpeIMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOMINXCSI YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB Y MOJIEKYJI, arperaTHbIC COCTOSIHUS BELIECTBA, KPUCTATIINUECKUE U
aMmop(dHbBIC TeNla, HACHIIEHHBIH W HEHACBIIICHHBIM Tap, BJIAXHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHsSI SHEprus, TEIJIOBOM JIBUraTenb,
AJIEMEHTAPHBINA AJICKTPUUECKUN 3apsiJl, ANEKTPUIECKOE T0JI€, TPOBOJHUKHU
U TUAJEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE TIOJIE;
pa3nuyath SABJICHUS (TEIUIOBOE pacIIMpeHHe M CXKaThe, Terionepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHUE, KalWUIAPHbBIC SBJICHUS, UCIAPCHHUE,
KOHJICHCAIUs, IUIaBJICHUE, KpUCTALIM3alMs (OTBEpJCBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOTHOCT, KOHBEKIIHUS, H3ITy4YCHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJCHCTBUE 3apsi/iOB, AEHCTBUS DIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICCTBUE MAarHUTOB, JICHCTBHE
MAarHUTHOTO TOJIs Ha TIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsT WHTyKIIHS)
M0 OINHUCAHUI0 MX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JTaHHOE (PU3UUECKOE SIBIICHHUC;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX (DU3WYECKUX  SIBICHUH B
OKPY’KalIeM MHpE, B TOM UHcle (U3NYECKHE SBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKCHUE U KaNWUISIPHbIE SBJIEHUS B TPUPOJIE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DICKTPUUECKHEC
SBJICHUS B aTMocdepe, IEKTPUUECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emiu, Jpeid TMOJIOCOB, POJIb MAarHUTHOTO TONS IS JKM3HU Ha
3emiie, OJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIECTBEHHBIC CBOMCTBA (MPH3HAKH) (HU3HMYCCKUX
SIBIICHUI;

OTIMCBHIBATh M3YyYCHHBIC CBOMCTBA TN M (DU3UYCCKHUE SIBJICHUS, UCIIOJb3YS
(dbu3uyeckre BeIWYMHBI (TeMIepaTrypa, BHYTPEHHSSI SHEPIusi, KOJIUYECTBO
TEIUIOThI, YyJAENbHAas TEIUIOEMKOCTh BEIIECTBAa, YJi€JIbHAsS TEIIOTa
IJIaBJICHHS, YJACNbHAs TEIUIOTa IMapooOpa3oBaHus, yJACIbHAs TeEIIoTa
CrOpaHHsl TOIUIMBA, KOA(PPUUIMEHT TOJEe3HOTO JEHCTBHUS TEIJIOBOU



MAIlIMHbI, OTHOCUTEIBHAS BIAXHOCTb BO31yXa, JJICKTPUUYECKUM 3apsl,
CUJa TOKA, DJIEKTPUYECKOE HANPSIKEHHE, CONPOTHUBIEHUE NPOBOJIHUKA,
yAENbHOE  CONPOTHUBIEHHWE  BemlecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOTO  TOKa), NpPH ONHCAHUM MPaBWIBHO  TPAKTOBATH
(bu3HYECKU CMBICT UCHOJb3YyEeMbIX BEIWYWH, 0003HAYEHUS W €IUHHIIBI
(GU3MYECKUX BEIWYMH, HAXOAUTh (OPMYJIbL, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYI0 BEJIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTHh Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeN, (DU3MUYECKUE SIBICHUS U TPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKOW TEOpUHU
CTPOEHHUSI BEIECTBA, MPUHLIUI CYNEPHO3UIMU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i yyacTka LenH, 3aKOH
JIxoyns—JleHa, 3akOH COXpaHEHMS DJHEPIWM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMarhuuecKoe
BBIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil NMPAKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
NPUYMHHOCIIEACTBEHHBIE CBA3U, CTPOUTh OOBACHEHHE U3 1—2 JOrn4ecKux
IaroB ¢ omnopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBIICHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTth pacu€THble 3a7ayd B 2—-3 JEWCTBUS, HCIHOJb3ys 3aKOHBI M
dbopMyIIbl, CBA3bIBAIONINE (PU3MUECKHME BEJIUYMHBI: HAa OCHOBE aHAIN3a
YCJIOBHUS 3a1a4M 3alUCBHIBATh KPATKOE YCJIOBHUE, BBISBIATH HEJOCTATOK
JMAHHBIX U1 PEIICHHWs] 3aja4yu, BbIOMpATh 3aKOHBI W (POPMYIIHI,
HEeoOXoAuMbIe JUisi €€ peuleHus, MPOBOAUTh PACYETHl U CpPaBHUBATH
MOJIy4€HHOE 3HaueHue (PU3NYECKON BETUUYHMHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO pEUIUTh MNpPU MOMOIIU
(GU3MYECKUX METOJIOB, HMCHOJb3ys OINUCAHUE MCCIIEIOBAHUS, BBIICIAThH
IIPOBEPSAEMOE  IPEIIOJIIOKEHUE, OLEHUBAaTh IPABWIBHOCTh IOPSAKA
MIPOBEJICHUS UCCIIEN0BaHUsA, J€1aTh BEIBOBI;

OPOBOAWTH OMBITBI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUM WU
(bu3MYEeCKUX CBOMCTB Tel (KamMUISIPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/[yXa OT €ero o0bEéMa, TEMIEPATYPbl, CKOPOCTH MpOIlecca OCTHIBAHUS U
HarpeBaHusl MPU M3IYYEHUH OT LBETa H3Iy4aromieil (moriomaromei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHMS BOJBI OT TEMIIEPATyphbl KUAKOCTH U
Ionaa €€ IOBEPXHOCTH, OJJEKTpHU3alus Tel U B3aUMOJCHCTBHUE
AIEKTPUYECKUX 3apsAJIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yalIM3allMsl MArHUTHBIX TMIOJE€H ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO TOJISI HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,



CBOMCTBAa OJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (OPMYIUPOBATH
MPOBEPSIEMbIC MPEIOJIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py/10BaHUs, ONMCHIBATH XOJ1 OMbITa U (HOPMYJIUPOBATH BBHIBOJIBI,
BBIMIOJHATh ~ MPSMBIE  W3MEPEHUsT  TeMmImepaTypbl, OTHOCHUTEIHHOU
BJIQKHOCTH BO3/yXa, CHJbl TOKAa, HANpPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHOOPOB M JATYMKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIEIOBaHNE 3aBUCUMOCTH OJHOM (DU3MUECKOI BETMUUHBI OT
Jpyroil ¢ HCHOJB30BAaHUEM TMPSMBIX U3MEPEHUH  (3aBUCUMOCTh
COMPOTUBIICHUSI TPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAJAM MOMEPEYHOTO
CEUEHUS U YJEIIbHOTO CONPOTUBIICHUS BEILIECTBA IPOBOJHHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 IMPOBOJHMK, OT HANpPsUKEHUS Ha  IPOBOJHMUKE,
UCCIIEIOBAHUE  IOCJIEOBATEIBHOTO W MapajuIeJbHOTO  COEIMHEHMI
IPOBOJAHMKOB): IUIAHUPOBATH HCCIIEOBaHUE, COOMpPATh YCTAHOBKY U
BBITMOJHATh HU3MEPEHUs, Clenysl MPEeAoKEHHOMY IUIaHy, (DUKCUPOBATh
pe3ysIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHUJAE TaOiIull U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIEIOBaHUS;

IPOBOANTh KOCBEHHBIE H3MEpeHUs (GU3NYECKUX BeIW4MH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE NPOBOJHMKA, pabora u
MOITHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHUS, COOMpaTh
HKCIEPUMEHTATBHYIO YCTAaHOBKY, CleAys MPEUIOKEHHON MHCTPYKUUH, U
BBIUMCIISATH 3HAYCHHUE BEITUUMHBI,

coOJr01aTh NMpaBUiia TEXHUKK 0€30MaCHOCTH NpH padoTe ¢ J1adopaTOpPHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh TMPUHIUNBI JEHCTBUS HM3YyYECHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUcaHud (B TOM YHCIE:
CUCT€Ma OTOIUIEHUs JIOMOB, TUIPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJITMETP, CUETYMK IIIEKTPUUECKON HHEPIHM, DJIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATEIbHBIE INEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE
IPEIOXPAHUTENH, DIIEKTPOMATHUT, IEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCTIOJIBb3Ysl 3HAHMSI O CBOWCTBaX (DM3MUECKUX SBICHUI U HEOOXOIUMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U HU3MEPUTEIbHBIC
npuOoOpbpl MO CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (OKUIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABHUraTellb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI JJIEKTPHUECKUX
Henei ¢ mociaeAoBaTeabHbIM U MAPAIJIEIbHBIM COCIUHEHHEM 3JIEMEHTOB,
pasznuyas ycioBHbIe 0003HAUEHUS AJIEMEHTOB 3JIEKTPUUECKUX LEMeil;



OPUBOJUTH  NpUMEpPHl  (HaXOAUTh  HMHGOpPMALKUIO O  MpHUMeEpax)
MPAKTUYECKOTO HCIOIb30BAHMS (DU3MUECKUMX 3HAHUWA B TOBCEIHEBHOM
KU3HU N1 oOecrieueHusi 0€30MacHOCTH MPHU OOpallleHUH ¢ MpUOopaMu U
TEXHUYECKUMU YCTPOWCTBAMHM, COXPAHEHHSI 3J0POBbS M COONIOAECHUS
HOPM 3KOJIOTHYECKOTO MMOBEAEHUS B OKPYKAOILEH CPEAE;

OCYILUECTBIATh MOUCK MHGpopMalmu (U3HYECKOTO COJACPKAHHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCS 3HAHUW M IyTEM CpPaBHEHUS
JIOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BBIACNATH MHGPOPMAIUIO, KOTOpas
ABIISIETCS] IPOTUBOPEUMUBON MM MOKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BaTh MPH BBIMOJTHEHUH Y4EOHBIX 3a/laHUi HAyUYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MUECKOro  COJepKaHHs, CHOPABOYHbIE MaTepHallbl,
pecypcel cetu HTEpHET, BiaieTh MPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobOpa3zoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHBIE MHCbMEHHBIE U KPATKUE YCTHBIE COOOIIECHHS,
0000mas wHOpPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
colepXaHusi, B TOM 4YHcie NyOJMYHO MPEACTABISATh PE3YIbTAThI
IIPOEKTHOM WJIM HMCCIIEOBATEIILCKON JNEATEIBHOCTH, IPU 3TOM IPaMOTHO
UCIOJIb30BaTh W3YYEHHBIM MMOHATUHHBIA anmapar Kypca (QU3UKH,
CONPOBOXKAATh BBICTYIUICHUE MPE3CHTALMEN;

IpU BBINOJHEHUHM YYE€OHBIX MPOEKTOB U HCCIEIOBaHUN (PU3MUECKUX
IPOLECCOB pacHpenesaTh OOA3aHHOCTH B TIpPyNIe B COOTBETCTBUM C
MOCTaBJICHHBIMU 33/1a4aMHM, CJIEAUTH 32 BBINOJHEHUEM IUJIaHA JEHCTBUI U
KOPPEKTUPOBaTh €ro, ajJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaa B
JeATENbHOCTD TPYNIIbI, BEICTPANBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peiiaTh KOHQPIUKTHI.

K xoniry oOydenus B 9 ki1acce rmpeIMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YUAIOMIUXCSl YMEHH:

UCIOJIb30BaTh MOHATUA: CHUCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPAeKTOPHUS, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMKEHHA, Aedopmaius
(ympyras, mjnacTuyeckas), TpeHHE, IEHTPOCTPEMHTENIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TKECTH, aOCOTIOTHO TBEPAOE TEIo,
HEHTP TSKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoIeOaHus U
BOJIHBI, 3BYK, WH(GPa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBLIC BOJIHBI,
[IKajga 3JE€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTH,
CIEKTPhl UCIYCKAaHUS U TOTJIONIEHUs, anb(da, 0eTa- U raMMa-u3IydeHusl,
M30TOIIbI, /IEpHAsi SHEPreTUKaA,

paznuyaTh SBJIEHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHENHOE JBHUXKEHHE, CBOOOJTHOE
NajJieHUue TeJ, PaBHOMEPHOE JBM)KEHHUE 10 OKPY>KHOCTH, B3aUMOEHCTBUE



TeJ, peaKTUBHOE IBW)KEHME, KOoJeOaTelnbHOE IBMKECHHE (3aTyXarollue U
BBIHY>KJICHHbIE KOJIEOAaHHUsI), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPAKEHHE
3ByKa, IPSAMOJIMHEMHOE PacHpOCTPAaHEHUE, OTPAKECHHE WM NPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B
CHEKTP M CJIOXKEHHE CHEKTPaJIbHBIX I[BETOB, JUCIIEPCHsS CBETa,
€CTECTBEHHAs! PAJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3JTyYEHHSI) TIO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUM B
OKpyXarolmeM Mupe (B TOM 4ucie (PU3NYECKUE SIBICHUS B MIPHUPOJE:
MIPWJIUBHI U OTJIMBBI, ABMKEHHE TuIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUATHUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHNE, CEHCMUYECKHE BOJHBIL, IyHAaMH, 3XO0, LIBETa Ted,
ONTUYECKUE SIBJIECHUS B MPHUPOJE, OMOIOTrMYEecKOoe NEeWCTBUE BUIAMMOTO,
yABTPA(PHUOIETOBOTO H PEHTTCHOBCKOTO W3Iy4YCHHH, €CTECTBECHHBIN
pPaAOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3IIyYEHUE
IPUPOJHBIX MHUHEPAJIOB, JEHCTBHE pPAJMOAKTHBHBIX M3IYYECHHH Ha
OpraHu3M YeJIOBEeKa), MPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3ajady B
y4eOHY10, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (U3UUECKUX
SIBIICHMI;

ONKCHIBaTh U3yUYEHHBIE CBOMCTBA TN M (PU3NUYECKUE SIBICHUS, UCTIOJb3YS
¢u3nyueckrue BEIUYMHBI (CpelHssi U MIHOBEHHAs CKOPOCTh Tejia IpHu
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MepeMellleHue, MyTh, YIJIoBas
CKOPOCTb, CHJa TPEHUs, CUJa YNPYrOCTH, CHla TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJIeHUs, BEC Tela, HUMITYJIbC Tella, WMIYJbC CHJIbI,
MexaHuueckas paboTa U MOIIHOCTh, MOTEHUHUANbHAs JHEPrHsl Tena,
MOJHATOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTECHLIHUAIbHAS SHEPTUs CHKATOU
MPYKUHbI, KUHETUYECKAs DHEPTUs, IIOJHAsA MeEXaHW4ecKas »JSHeprus,
NEPUOJI U 4acTOTa KoJIeOAHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEIOMJIEHUSI CPEbl), IPU OMUCAHUU
NPaBWJIBHO TPAKTOBAaTh (DU3MUECKUI CMBICA HCIOJIB3YEMBIX BEIUYHH,
o003HaueHUA W €AUHUIIBI (U3UUECKUX BEJIWYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUHUHY C APYTHMHU BEJIUYMHAMH,
CTPOUTH IPaPUKHA NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS W MPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHHWsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
INPUHLMUI CYNEPIO3UIUN CWI, NPUHLUUI OTHOCHUTEIBHOCTH [amwmies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOTO YHUCEIN



IpU SAEPHBIX PEAKUMSIX, IPH 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUChIBaTh €r0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUE TPOLECCHl U CBOMCTBAa TEl, B TOM 4YHUCIE U B
KOHTEKCTE CHTyalUld MPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIISThH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C Omnopol Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbe 337aud  (OMUparoIiuecs Ha cucrteMy u3 2-3
ypaBHEHUI), UCIOJIb3Ysl 3aKOHBI U (hOPMYJIbI, CBS3bIBAIOLINE (HU3HUUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIW3a YCIOBUS 33Jla4d 3allMChIBaTh KpaTKOE
YCJIOBUE, BBISBISATH HEOCTAIOLIME WM U30BITOUHBIE JTaHHbIE, BHIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE ISl PELIECHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTH TMOJYUYEHHOTO 3HA4YeHHS (PU3NUECKOU
BEJIMYUHBI,

pacno3HaBaTh MPOOJIEMBL, KOTOPBIE MOXXHO pEIIUTh NPU HOMOIIU
(bU3MYECKUX METOJIOB, HMCHOJb3ys OINMUCAHUE HCCIEIOBAHUSA, BBIIEISATDH
IIPOBEPSIEMOE  NPEANOIOKEHHE, OLICHUBAaTh IMPABWIBHOCTH IOPSIKA
NPOBEACHUS  UCCIEAOBAHMS, JENaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAONIOIEHUH U OIIBITOB;

NPOBOJUTH ONBITHI MO HAOMIOACHUID (U3MYECKUX SABJICHUWA WM
¢u3nyeckux CBOMCTB Ten (M3yuyeHHe BTOporo 3akoHa HbloTOHa, 3akoHa
COXpAHEHHUsl SHEPruu, 3aBUCUMOCTH MepHofa KoJeOaHWW MpPYKUHHOTO
MasTHHKA OT Macchl Tpy3a M >KECTKOCTH MPY>KUHBI U HE3aBHUCHUMOCTb OT
aMIUTUTYAbI MAJIbIX KOJIEOAHU, MPSIMOIIMHEWHOE PaclpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTpP, MU3YyUEHHUE CBOMCTB M300paKeHUS B
MJIOCKOM 3€pKajie U CBOMCTB HM300paXeHUsI MpeaMeTa B COOMpAroIiei
JWH3e, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB M3IIy4YEHUS):
CaMOCTOSITEJIBHO ~ COOMpaTh YCTaHOBKY M3 M30BITOUHOTO  Habopa
0o0OpyOBaHUsA, ONKCHIBATH XOJ  ONbITAa W  €ro  pe3yJbTarhl,
(bopMyITUpPOBATH BHIBO/IBI,

MPOBOJUTH NPU HEOOXOJAUMOCTH CEPHUIO MPSAMBIX M3MEPEHUMU, ONpPEHEIIsis
CpellHee 3HAaYeHUE u3MepsieMOl BeIMYUHBI ((POKYCHOE paccTosiHuE
coOuparomield JUH3bI), OOOCHOBBIBaTH BHIOOp crmocoba u3MepeHus
(M3MEPUTENBHOTO TTPUOOPA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBUCHUMOCTh IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBW)KEHUHM 0€3 HauyalbHOM CKOPOCTH, IEpUoja
KOJeOaHUH MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCUMOCTHU
yIjla OTPAKEHUsI CBETa OT yIJIa MaJeHHs W yIyia MPEeIOMIIEHUS OT yria



NaJeHNs): TUIAHUPOBATh HCCIIEOBAHUE, CAMOCTOSITEIHHO COOUpAaTh
YCTaHOBKY, (UKCHUPOBaTh pE3yJNbTaThl TOJYYEHHOM 3aBUCHMOCTH
¢u3nYecKuX BEIUYMH B BUJE TAaOMUL U IpadHKOB, J1eiaTh BbIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IPOBOAUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBIIKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJEHUs, KECTKOCTh MPYKUHBL, KOIPPUIUEHT
TPEHMsI CKOJIbKEHHs, MEXaHM4eckas paboTa M MOIIHOCTh, 4acToTa HU
nepuoJ KojeOaHWi MaTeMaTW4ecKOr0 W TPYXKHHHOTO MAasTHUKOB,
ONTHYECKass Cuja coOuparomieil JHUH3bI, PATUOAKTUBHBIA  (OH):
IUIAaHUPOBAaTh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY MU
BBINOJIHATh U3MEPEHUS, CIENysl NPEIIOKEHHON MHCTPYKLMH, BBIYUCIATD
3HAa4YCHHE BEIMYMHBI U aHAJTU3UPOBATH MOTYUYEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUM;

cOOMIOAaTh MpaBmiia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

pa3iuyarth OCHOBHBIE NPHU3HAKW M3YUYEHHBIX (PU3NYECKUX MOJIENEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aroma, HYKJIOHHas
MOJIETTh aTOMHOTO fJIpa;

XapaKkTepu30BaTh MPUHIUNBI JEHCTBUS HM3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHUCaHUs (B TOM 4YHUCIHE:
CIIUIOMETp, NaTYUKH TIOJOXKECHHUS, PACCTOSHUS W YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHUYECKHE CBETOBOJBI,
CTIIEKTPOCKOM, JO3MMETp, Kamepa BuiIbCOHa), WUCHONB3ysS 3HAHUA O
CBOMCTBax (PU3MUECKHX SBICHUM W  HEoOXonumble (hU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH M3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTHMYECKUX MPOIECCOB
OpU pPEIICHUH Yy4eOHO-TPAKTUYECKUX 3a]ay, ONTHYECKHE CXEMBbl s
MOCTPOEHUS U300paKEHU B IJIIOCKOM 3€pKalie U COOMPArOILEH JIHH3E;
OPUBOJUTH  NpUMEPHl  (HaXOAUTh  HMH(MOPMALMIO O  IPHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3NUECKUX 3HAHUW B TMOBCEIHEBHOU
XKU3HU JUIsl oOecrieueHus: 6€30MacHOCTH NP OOpaIleHnH ¢ MpHOopaMu 1
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3/10pPOBbS M COOJIIOJIEHUS
HOPM DKOJIOTHYECKOTO TIOBEACHHSI B OKPY’KaIOIIEH cpejie;

OCYIIECTBISATh TMOUCK HWHpopMarmu (U3HNUECKOTO COJACpKAHHS B
WuTepHeTre, caMOCTOSTENBHO (OPMYIHUPYs TOUCKOBBIN 3aIIpOC, HAXOAUTh



MyTH ONPEIEICHNUS JOCTOBEPHOCTH MONYYEHHON MH(POPMAIIMK HA OCHOBE
UMEIOLTUXCS 3HAHUH U JOTOJHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJIHEHUN Y4EOHBIX 3a/laHUi HAy4YHO-TIOIYJISIPHYIO
auTepatypy  (U3MYECKOTO  COACpXKAHWs, CIPABOYHBIE MaTepHAalbI,
pecypcsbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIECHUS HA OCHOBE
uH(pOPMaLMd W3 HECKOJbKHX HCTOYHUKOB (DHU3MUECKOTO COAEp KAHUA,
myOIMYHO TIPECTABISTh PE3YIbTaThl TPOSKTHON WIIM MCCIIEI0BATEIhCKON
NESATeNIbHOCTH, TMPH 3TOM  TPaMOTHO  HCHOJb30BaTh  W3yYEHHBIH
NOHATUHHBIN ammapar M3y4aeMmMoro pasaena (HU3UKH M COMPOBOXKIATH
BBICTYIJICHHE TMpE3eHTaluel ¢ y4€ToM OCOOCHHOCTEH ayIuTOpHU
CBEPCTHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnbie | IlpakTnueckue
n/n NporpaMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u e€ poJib B IOZHAHUM OKPY:KA0IIEro MUpa
bubnnorexa [IOK
1.1 o - 2
VIR T HayEa O TIPEpOAS https://m.edso00.ru/7f416194
bubanorexa [JOK
1.2 o 2 1
VISHTHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
bub6nuorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO ] TIO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazmeny 6
Paspnen 2. [lepBoHayaibHbIC CBECHUSI O CTPOCHHMH BeLIECTBA
bubnmuorexa [JOK
2.1 1
CTpoenie peliecTsa https://m.edsoo.ru/7f416194
99 JIBM>KeHUE W B3aMMO/ICHCTBHE YaCTHI] 5 1 bubnuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
but6mmorexa [IOK
2.3 A 2
R https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Paznen 3. /IBukeHue U B3auMoeiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAMITACCROC ABIDREHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, MIOTHOCTD 4 1 but6mmorexa [IOK
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https://m.edsoo.ru/7f416194

bubnuorexa [JOK

33 Cuna. Bugst cu 14 2 https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, ;KMIKOCTEH U ra3oB
41 Hasnenue. [lepenaua nqaBnenust TBEPABIMU 3 bubnuorexa [JOK
' TEJaMH, JKHUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
42 Alannerite xuakocTs > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4.3 ATmocheproe aapieine 0 https://m.eds00.ru/7f416194
44 JlelicTBHE KUJIKOCTH U T'a3a HA MOTPYyKEHHOE 7 3 bubnuortexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 5. PaGora u MOIIHOCTB. JHEpPrus
bu6mmoTexa [IOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTS https://m.edso00.ru/7f416194
bubnmuorexa [JOK
5.2 I1 5 1
POCTHIE MEXATHIME! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
>3 exanpiecKas sueprd https://m.edso0.ru/7f416194
Htoro no paszneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM u@poBbIe
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (1upp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TenioBble siBJIeHUS
but6mmorexa [IOK
1.1 C i 7
TROBHEE H EROHLIRE SeTicetnd https://m.edsoo.ru/7f4181ce
bu6nnorexa [IOK
1.2 T 21 1 5
CHHOBRE HPOTCEEnt https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pazgen 2. diekTpuyeckre 4 MATHUTHBIE SIBJICHUS
DneKTpuyecKue 3apsabl. 3apsyKEHHbIE Tela bubnuorexa [JOK
2.1 . 7 1
Y X B3aUMOJICMCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuortexa [JOK
2.2 IT 20 2 7
OCTOTHHBII STCKIPHHCCKII TOK https://m.edsoo.ru/7f4181ce
bubnmuorexa [JOK
2.3 M 6 1 15
ATHITTHBIC ABTICHIe https://m.edsoo.ru/7f4181ce
bu6nnorexa [IOK
2.4 4
DUICKTPOMATHHTHAS HHAY KLU https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KJIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HanMeHOBaHUE pa3aeoB H TEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTuyeckue (1upp )
NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zngea 1. MexaHn4yecKHe SIBJEHUS
11 MexaHnuecKoe OBUKEHUE U CIIOCOOBI €T0 10 1 but6mmorexa [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6anorexa [IOK
1.2 BzaumoneiictBue Te 20 1 3
HMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
bubanorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgea 2. MexaHHYecKHe KOJIe0AHNA H BOJTHBI
bu6mmorexa [IOK
2.1 MexaHudeckue Kojieba 7 3
RAHITICCKHE ROACOARHA https://m.edsoo.ru/7f41a4a6
bubnmuorexa [JOK
2.2 M .3 8 1 3
CXAMMHACCIHIE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueiy 15
Pa3znen 3. DjieKTpOMAarHuTHOE 1MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 9 bubnuortexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueiy 6
Pa3gen 4. CBeToBbIE IBJICHUSA
41 3aKOHBI paclpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
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bubnuorexa [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 httns://m.edsoo.ru/741a4a6
bu6mmorexa [IOK
4, P 2
3 a3JI0KEeHNEe OEJIOT0 CBETa B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Hroro no pasaeiy 15
Pazgen 5. KBanToBbIe siBJICHUSI
but6mmorexa [IOK
51 Hcnyckanue u norjiomeHrue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a
bu6nuorexa [IOK
5.2 C 6 1
TPOCHHE STOMHEOTO 203 https://m.edsoo.ru/7f41a4a6
bubanorexa [JOK
5.3 s 7 1
JIepHBIC PeaKIUU https://m.edsoo.ru/7f41a4a6
Uroro no pazaemny 17
Pa3nea 6. [loBTOpuTe/IbHO-0000 IIAIOIINI MOY I
6.1 [ToBTOpeHue 1 06001IEHIE COTEePKAHUS 9 5 bu6nuoreka [JOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM [TIPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA30BAHUS

7 KIIACC

Kon
NPoBepPsSIeMOro
pe3yJbTaTa

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCII0JIB30BATh U3YYCHHBIC TOHATUA

1.2

pas3jiniaTb ABJICHHUA IO OIIMCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSIBIIEHUE M3YUYCHHBIX (PU3MYECKUX SBICHUHA B
OKpY’KalollleM MHpe, B TOM yucie (pu3ndeckue SBICHUS B IPUPOJE,
IIPU ATOM IE€PEBOJIUThH MPAKTUUECKYIO 33Jlady B y4eOHYIO, BBIICIATH

CYILLIECTBEHHbIE CBOICTBA (IpU3HAKHU) (PU3HUECKUX SBICHUI

1.4

ONKCHIBATh HW3yYEHHBIC CBOMCTBA Tel M (PU3MUYECKUE SBIICHUS,
UCTIONIb3Ys (pU3MUEcKHe BEIWYUHBI, NpPHU ONUCAHUM MPABUIBHO
TpPakTOBaTh (PU3UUYECKUI CMBICT HCMONB3YyEMBbIX BEIMYMH, UX
0003Ha4YeHUsI ¥ eAMHUIIBI (PU3HMUECKUX BETUYHH, HAXOAUTH (POPMYJIBL,
CBA3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOMTH TpaUKM  HU3YYEHHBIX  3aBUCUMOCTEH

(bu3HUeCKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3NYECKUE SBJIEHUS U IPOLECCHI,
UCIIOJB3ys W3YYEHHBIE 3aKOHBI, IIPM 3TOM JaBaTb CIOBECHYIO
GOopMyIMpOBKY 3aKOHa UM  3alUChlBaTh €ro MaTeMaTH4YeCKoe

BBIPAXCHHUC

1.6

OOBSCHATh (PU3UYECKHUE SIBJIICHHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM
9yucie W B KOHTEKCTE CHUTyallMid MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBUBJIATh HPUYHMHHO-CICJACTBEHHBIC CBSI3H, CTPOUTH
oOBsicHeHne u3 | — 2 jormueckwx ImaroB ¢ omopoi Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DU3NYCCKUX SBICHUH, (PU3MUYSCKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3a1ayd B 1 — 2 AeHCTBUA, UCHIONB3YS 3aKOHBI U




(dbopmyIibl, CBSI3BIBAIONINE (PU3HMUECKUE BEIMUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHA 3aJadMd  3allMCbIBaTb KpPaTKOC€ YCIOBHE, IIOACTABJIATH
¢usnyeckue BeJIUYUHBI B (OPMYJIBl U IPOBOJAUTH PacUEThl, HAXOIUTh
CIIpaBOYHbBIC JaHHBIC, HEOOXOIUMBIC JIJIsl PEIICHUs 3aa4, OICHUBATh

PEATHCTUYHOCTD MOTYYeHHON (GPU3UUYECKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIMTh MPU MOMOIIU
(GU3NYECKUX METOJOB, B OINHCAHUHM HCCICIOBAHUS  BBIICISITH
MPOBEPSIEMOE  IPEANOJIOKEHUE (runmoTe3y),  pa3nau4aTh U
WHTEPIPETUPOBATh TMOJYYCHHBIA pe3ysbTaT, HAXOIUTh OLIMOKU B

XO0ZA€ OIIbITa, J1€J1aTh BBIBOJBI 110 €I'0 pE3yJibTaTaM

1.9

IPOBOJUTH OIBITHI IO HAOMIOAEHUI0 (U3NYECKUX SBICHUM wWin
¢usnyeckux  cBOMcTB  Ten:  (OpMyIMpOBaTH  IPOBEpSEMBIE
IOPEINONOKEeHHd, coOupaTh  YCTAaHOBKY M3  NPEIIO0KEHHOTO

O60py,[[OBaHI/I$I, 3aluChIBaTh X0/ OIIbITAa 1 Q)OpMy.]'II/IpOBaTL BBIBOBI

1.10

BEITIOJTHATh TIPSIMBIC M3MEPCHHSI C HCIIOJIb30BAHHEM aHAJIOTOBBIX U
uu(poBBIX MPUOOPOB, 3aNKUCHIBATh IMOKa3aHUs MPUOOPOB ¢ y4ETOM

3aJIaHHOM a0COJIFOTHOM MOTPELTHOCTH U3MEPEHUI

1.11

MPOBOJUTH  HCCIIEJOBAHHE  3aBUCUMOCTH  OIHOW  (PpU3UUECKOU
BEJIMYMHBI OT JAPYrOM C UCIIOJIB30BaHUEM NPSAMBIX HW3MEPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHWU Y4YEOHOTO HCCIIENOBaHUS, COOMpATh
YCTaHOBKY W BBINOJIHATh U3MEPEHUS, CIEAYS MPEIJI0KECHHOMY IIaHYy,
(UKCUpOBaTh PE3YJIbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UICCKUX
BEJIMYMH B BUJIE MTPEIIOKEHHBIX TaOIHUI] U TpadUKOB, JIeTaTh BHIBOIBI

10 pe3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOJUTh KOCBEHHBIE HM3MEpeHUs (PU3NUYECKUX BEIWYHH, CIeays
MPEAT0KEHHON MHCTPYKUUU: TIPU BBIMOJIHEHUH U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUHUCIATH 3HAUYCHHE HCKOMOM

BCIINYUHBI

1.13

coONMoIaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢

71a60paTOPHBIM 000pYy0BAHUEM

1.14

yKa3plBaTh INPUHIMIBI  JEHCTBUS NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLMIBI JEHCTBUS H3YYEHHBIX
NpUOOPOB M TEXHUYECKUX YCTPOICTB C TMOMOIIBIO WX OIHUCAHUf,
UCTIONIb3YsS 3HaHHA O CBOMCTBaxX (U3MYECKUX  SABICHUN U

H606X0)II/IMI)IC (I)I/ISI/I‘IGCKI/IG 3aKOHBI 1 3aKOHOMEPHOCTHU




1.15

IPUBOJAUTh TNpUMEphl (HAXOAWTh HMHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOr0 UCIIOIb30BAHMS (PU3NUECKUX 3HAHUM B OBCEAHEBHON
KU3HM 111 oOecriedeHusi OE€30MacHOCTH TMpH  OOpamieHuu ¢
npubopaMy M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/J0POBbS U

COOJTIOJICHHST HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIOIIIEeH cpelie

1.16

OCYUIECTBIIATH OTOOP MCTOYHUKOB MHpOpManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLMXCS 3HAHUM M MyTEM CpaBHEHUs pPa3jIMYHbIX HCTOYHHUKOB
BBIJICJIATE MH(OPMAIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBON HIIH

MOJKET OBITH HGHOCTOBCpHOﬁ

1.17

HUCIIOJIB30BaTh npu BBITIOJTHECHU U y‘-Ie6HbIX 3a1[aH1/n"4

HAayYHONONYJIAPHYIO  JIUTEpATypy  (PU3NUECKOTO

MaTCpHaJbl,

COJIepKAHUS,

CIIPaBOYHbBIE pecypcel cetu HTepHeT, BIaneTh

npuéMamMi KOHCTIEKTHPOBAHUS TEKCTa, Mpeodpa3oBanus nHGopMaluu

U3 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

cO31aBaThb CcOOCTBEHHEBIE KpaTKHC INUCbMECHHBIC U YCTHBIC COO6H_ICHI/IH

Ha OCHOBE 2 — 3 WCTOYHHUKOB HMHGPOpMANKMH (PHU3NIECKOTO
coJlepKaHus, B TOM YHUCJe MyOIUYHO JenaTh KpaTKue COOOIIEHUs O
pe3yibTaTaX MPOEKTOB WIW Y4YEeOHBIX HCCIICIOBAHUM, TPH OTOM
rPpaMOTHO HCIIOJIb30BaTh HM3YUYEHHBIM TMOHSATUHHBIN ammapaTr Kypca

(I)I/ISI/IKI/I, COIMPOBOKJATh BBICTYIVICHHUEC HpeBeHTaHHeﬁ

1.19

IIpHu BBITOJITHCHUHA yLIe6HI)IX IMPOCKTOB U I/ICCHC}IOBaHI/Iﬁ pacipeacisaTb
0053aHHOCTH B rpymnme B COOTBECTCTBHUU C IMOCTABJICHHBIMU 3aJ1a4aMU,
CJIICIUTh 3a BBIIIOJHCHHCM IIJIaHa HeﬁCTBHﬁ, aICKBAaTHO OLICHUBATH

cOOCTBEHHBIH BKJIad B ACATCIBHOCTL TIpPYHIIbI, BBICTPAUBATH

KOMMYHHUKAaTHBHOC B33HMOI[€I>1CTBH€, Y4YUThIBAA MHCHUC

OKPYKaIOLIHX

8 KJIACC

Kon
NpoBepPsieMOro
pe3yabTarta

IIpoBepsieMble MpeAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHust

1.1

HCITIOJIB30BaTh IMOHATHUA

1.2

pas3iniaTb ABJICHUA IO OIMCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE

1.3

pacmo3HaBaTh NPOSBICHHWE W3YYCHHBIX (U3WYECKUX SIBICHUH B
OKpYy>XaloleM MHUpe, B TOM uucie (pu3nueckue sSBICHUS B MPUPOJE,
IIPY 3TOM IE€PEBOJIUThH MPAKTUUECKYIO 3aJlady B y4eOHYIO, BBIICIATH

CYILLIECTBEHHBIE CBOICTBA (MpU3HAKH) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh HW3yYEHHBIC CBOWMCTBA Tel M (PU3MUYECKUE SBIICHUS,
UCTIONIBb3Yd (pU3HuUecKre BENWYWHBL, MPH ONUCAHUU MPABUIBHO
TpakTOBaTb  (PU3UYECKUIl  CMBICA  HMCIOJB3YEMBIX  BEJIHMYHH,
0003HaYeHUsI ¥ eAMHUIIBI (PU3HMUECKUX BETMYUH, HAXOAUTH (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYyIMMHU
BEJIMYMHAMH, CTPOUTHh TIpadUKM  HU3Y4YEHHBIX  3aBUCUMOCTEH

(bu3HUEeCKUX BEITUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS U IMPOIECCHI,
WCNOJIb3ysl H3YyYEHHBIE 3aKOHbI, IpPU OSTOM JaBaTh CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3alHMCBhIBATH €r0 MaTEMaTHYECKOe

BBIp2KEHUE

1.6

OOBACHATHh (U3HUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCT€ CUTyallud NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPHYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHUE M3 |
— 2 JIOTHYECKUX MIaroB ¢ momolnbio 1 — 2 H3ydYeHHBIX CBOMCTBA

(bHSI/I‘IeCKI/IX SIBHCHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3daKOHa UJIM 3aKOHOMCEPHOCTH

1.7

pemaTth pacu€THble 3a1ayu B 2 — 3 ACHCTBHUA, UCHOJB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOINE (PU3NICCKUE BETUYHHBI: HA OCHOBE aHan3a
YCJIOBUS 3aJ1au 3alMChIBATh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTATOK
JaHHBIX JJIs pelleHus 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYIIBI,
HeoOxonuMble ISl €€ peuieHus], MPOBOAUTh PacdyEThl U CPAaBHUBATH
MOJy4YeHHOE 3HadeHuWe (U3MUYECKON BEJIMYMHBI C HM3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh MNPOOJEMBI, KOTOPbIE MOKHO PEHIUTh MPU MOMOILU
(U3HYECKUX METOIOB, UCIIOJIB3Ys ONMMCAHUE HCCIICT0OBAHNUS, BBIICISATh
MPOBEpPSIEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh HOPSIKA

MPOBCACHUA UCCIICA0OBaHMs, ACIaTh BHIBO/IbI

1.9

MPOBOAUTH OMBITHI TIO HAOMIOMCHUIO (PU3WYECKUX SBICHUN WK
¢u3nUecKux ~ CBOWCTB  Ted:  (OpMyJIHpOBaTH  MPOBEPSIEMbIC

MPEANONIOKEeHHs, CcoOMpaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyZJ0BaHuUs, ONIUCHIBATh X0/ OIbITa U (POPMYJIMPOBATH BHIBO/IbI

1.10

BBIIIOJIHATH IPSIMBIE HM3MEPEHUS C MCIIOJIB30BAaHUEM AHAJIOTOBBIX
npuOOPOB U JATYUKOB (PU3HUECKHUX BEIUUNH, CPABHUBATH PE3yJIHTATHI

M3MEPEeHUH ¢ YU4ETOM 3aJaHHOU a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  HCCIIEJOBAHHE  3aBUCUMOCTH  OIHOW  (PpU3UUECKOU
BEJIMYMHBI OT JPYyrOMl C MCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
MJIAHUPOBATh HCCIIEJIOBAaHUE, COOUpPATh YCTAHOBKY W BBHIMIOJHATH
U3MEpeHUs, CleAys  TpEIIOKeHHOMY  IUIaHy, (UKCHpPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJC TAOJHII U TPaPHUKOB,

ACJIAaTh BBIBOJLI 11O pE3YJIbTaTaM UCCICOAOBAHUA

1.12

MMpOBOJUTH KOCBCHHBIC HU3MEPCHUA (I)I/ISI/I‘ICCKI/IX BCJINYMH:
IJIAaHUPOBATb U3MCPCHUA, C06HpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ciaenys HpCI[J'IO)KCHHOﬁ HHCTPYKIIMU, W BbBIYHUCIATL 3HAYCHUC

BCIINYUHBI

1.13

coOnoaTh IMpaBWwiIa TEXHUKM Oe30macHocTd Impu pabore ¢

71a60paTOpPHBIM 000pYyA0BAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHUYECKHX YCTPOMCTB C OMNOPOM HA WX OINHCAHUA, HCIOJb3Ys
3HaHUSI O CBOMCTBaX (HU3WYECKUX SBJICHHA W HEOOXOJUMbIC

¢u3nyeckrue 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb MPOCTHIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CxXeMaM MU CXCMATUYHbIM pUCYHKaM, COCTABJISATbL CXCMbI
QJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIIBHBIM U IIApaJUJICJIbHBIM
COCAMHCHHUECM 3JIEMCHTOB, pasinvias YCJIOBHBIC 0003HaYeHHUS

SJICMCHTOB JJICKTPHUYCCKUX HGHGP'I

1.16

NPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEpPax)
IIPaKTUYECKOr0 UCIIOJIb30BAHMS (PU3NUECKUX 3HAHUM B OBCEAHEBHON
KU3HM 111 obecmieyeHusi O€30MacHOCTH MpH  OOpameHuu ¢
npuboOpaMy M TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/J0POBbSI U

COOJIIOICHUSI HOPM 3KOJIOTHYECKOT0 TIOBEJICHHS B OKPYIKAIOIIICH cpejie

1.17

OCYUIECTBIIATh MOUCK UHPOpMAINK (PU3NYECKOTO COACPIKAHUS B CETU
WNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIyTEM CpaBHEHUS
JOMOJTHUTEIBHBIX HMCTOYHUKOB BBLICIATh HH(OpMAIUIO, KOTOpas

SBJIAETCS IPOTUBOPEUNBOM UIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

UCIIOJIB30BAaTh IPU  BBINOJIHEHMM YYEOHBIX 3aJaHUN HAy4HO-




HNOMYJISIPHYIO JIUTEPATYpy (PU3UUYECKOrOo COJEpXKaHMsS, CIpPaBOYHBIE
Marepuaibl, pecypcsl cetn HTepHer; BiaaeTh npuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, rpeolOpa3zoBaHus MHGOpMALUU U3 OTHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
00006m1ast nHPOpPMAILIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3HMUECKOTO
COJICpKaHusl, B TOM YHCII€ MyOJUYHO MPEJCTABIATh PE3yJIbTaThI
MPOEKTHOM WJIM UCCIEI0BATEIBCKON JEATEIBHOCTH, IPU ITOM
IrPAaMOTHO HCIIOJIb30BaTh HW3YYECHHBIM MOHATHWHBIA ammapar Kypca

(1)I/I?>I/IKI/I, COIMPOBOKJATh BBICTYIVICHHUEC Hpe3€HTaHHeﬁ

1.20

IIPY BBIIOJIHEHUHU YYEOHBIX IPOEKTOB M UCCIEN0BAaHUN (PU3NUECKUX
IIPOLIECCOB pacpenensTh 00A3aHHOCTH B TPYMIE B COOTBETCTBUH C
[IOCTaBJICHHbIMM  3aJa4yaMM, CJICAUTh 3a BBIIOJIHCHUEM ILIaHA
JNEUCTBUM M KOPPEKTUPOBaTb  €ro, aJEeKBAaTHO  OLICHMBAThb
COOCTBEHHBIH BKJIaJ B JEATEIbHOCTb TPYIIIBl, BHICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aWMOJCICTBME,  NPOSBIAAL  T'OTOBHOCTb

paspemaTth KOH(IUKTHI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yabTara

IIpoBepsieMble mpeAMeTHBIE Pe3YJIbTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATHA

1.2

pas3inydaTtb SBJICHUSA IO OMNHUCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC Q)HSquCKOG SAIBJICHHUC

1.3

pacno3HaBaTb IPOSBIECHUE HW3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY’XalolleM MHUpE, B TOM uucie (pu3nueckue SBICHUS B IPUPOJE,
IPH ATOM IEPEBOJUTH MPAKTUYECKYIO 33a/1a4y B y4eOHYIO, BBIICIATH

CYIIIECTBCHHBIC CBOMCTBA (MMPU3HAKHN) PU3HUCCKUX SBICHUN

1.4

ONMCHIBATh HW3YYCHHBIC CBOHCTBA Te W (DU3HUYECKHE SBICHHS,
UCTIONB3YsS (pU3MUYECKHe BEIWYUHBL, TPH OMUCAHUM TPABUIBHO
TPaKTOBaTh  (PU3UYECKUH  CMBICA  HMCIONB3YEMBIX  BEJIHYUH,
0003HaYeHHS ¥ eAMHUIIBI (PU3HUECKUX BETWYUH, HAXOAUTH (POPMYIIBL,

CBA3BIBAIOIINC JaHHYIO (bHSquCKyIO BCIIMYUHY C APpyrumunu




BEJIMYMHAMU, CTPOUTHh  TIpaduKM  HU3YYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U IMPOILECCHI,
WCMOJIb3Yysl H3YYEHHbIE 3aKOHbI, IPU OSTOM JaBaTh CIIOBECHYIO
(GOpMYyITMPOBKY 3aKOHa M  3alHChIBaTh €r0  MaTeMaTHYECKOe

BBIpaKCHUE

1.6

OOBSACHATH (U3NYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CHUTyaluld NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKMX MIaroB C IMOMOIIBI0 2 — 3 HM3yYeHHBIX CBOMHCTBA

(bu3nYeCKuX SIBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHple 3a1a4yu (ONMMpAroIIuecss Ha cUcTemy u3 2 — 3
YpaBHCHHI), WCIOIB3ys 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIHE
¢u3nueckne BENMYMHBI: HAa OCHOBE AaHalM3a YCIOBHA 3aJadd
3alHCHIBATh KPATKOE YCIOBHE, BBIABIATH HEJOCTAMOIIUE WU
M30BITOYHBIC JaHHBIC, BBIOUPATh 3aKOHBI M (HOPMYJIBI, HCOOXOAMMBIC
IUIsL pEIlIeHHsI, MPOBOJMTh PAcu€Thl U OIICHUBATH PEATUCTUYHOCTD

MOJIYUYCHHOT'O 3HAUYCHUA (I)I/I3I/I‘-ICCKOI71 BCINYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NpPH TOMOIIU
(GU3NIECKUX METOJ/OB, MCIIONB3YS ONMHUCAHUE HUCCIICAOBAHMS, BBIICTATH
MpoOBEpPsieMOE TMPEANOTI0KEHNE, OICHUBATh NPABWIBHOCTh MOpsIKa
MPOBEACHUS HCCICAOBAHMS, JeJaTh BBIBOJBI, HWHTEPIPETUPOBATH

pe3yJIbTaThl HAOJIOICHHIA U OTTBITOB

1.9

MNpOBOJUTL OIIBITHI II0 Ha6J'IIOI[CHI/IIO (1)I/I3I/I‘I€CKI/IX SIBICHUM WU
q)HSI/I‘IeCKI/IX CBOMCTB TeJll: CaMOCTOSATEIbHO CO6I/IpaTB YCTAaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,Z[OBaHI/I5{, OIIMCBIBATH XOJ OIIbITa M €I0

pe3ynbTathl, GOPMYJIUPOBATH BHIBOIBI

1.10

NPOBOJUTh MpPH HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEpPEHU,
ompeneiss cpeaHee 3HAUYCHUE H3MEpsIeMOWM BeIWYHMHBI ((OKycHOE
paccTrosiHue CcOOMparolIeil JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

u3MepeHus (U3MepUuTeIbHOro npudopa)

1.11

NPOBOJUTH HCCIEIOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIWYUH C
UCIIOJIb30BAaHUEM TPSAMBIX HW3MEpPEHUM: MJIaHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (UKCHPOBATh pE3YJIbTaThl

HOqueHHOﬁ 3aBUCHUMOCTHU (1)I/I3I/ILICCKI/IX BCJIIMYHMH B BHIC Ta6.]'II/IHI/I




Fpa(l)I/IKOB, ACJIaTb BBIBOALI IO PE3YJIbTaTaM MCCICAOBAHUA

1.12

IPOBOAUTH  KOCBEHHBbIE  M3MEpEeHHMS  (HU3UYECKUX  BEJIUYHUH:
IUTAHUPOBATh U3MEPEHHUs, COOMPATh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh HU3MEPEHMs, CleAys MNPEIJOKEHHON HWHCTPYKIIHH,
BBIYUCIIATh 3HAYCHUE BEJIMYMHBI M AaHAJIM3UPOBATh IIOJyUYCHHBIE

pe3yJIbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

CO6J'II-O,2]8.TB npaBujia TCXHHUKH 0e301macHOCTH Ipu pa60Te C

1a60paTOpPHBIM 000pYyA0BAHUEM

1.14

pa3nuyaTh OCHOBHBIC MPHU3HAKU WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHalibHas TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUEUHBIH HCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYyKJIOHHas

MOJACJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MPUHIUIBI ACHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPON HAa HMX ONUCAHUS, HCIOJb3YS
3HaHUSI O CBOMCTBaX (PHU3WYECKHX SBJICHUA W HEOOXOJMMbIC

¢u3nyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTHYECKUX MPOILIECCOB MPH PEUICHUH Y4YeOHO-TIPaKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISl TOCTPOCHUS N300paKEHUI B TIIOCKOM

3epKajie ¥ coOMparoleil JuH3e

1.17

MPUBOJIUTE TpUMEPHl (HAXOIUTh WHOOPMAIMIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUN B TTOBCETHEBHOM
KU3HM 111 oOecnieyeHusi OE€30MacHOCTH MpH  OOpamieHuu ¢
MpudOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3I0POBbS U

COOII0ICHUSI HOPM DKOJIOTMYECKOr0 MOBEJICHUS B OKpY KaloILeH cpesie

1.18

OCYIIECTBIISATh MOUCK UHPOpMaLNK (HU3NIECKOTO COAEPKAHUSI B CETU
WNutepuer, camocTosITeNnbHO (QOPMYIHpPYsS TIOMCKOBBIM  3ampoc,
HAaXOJWTh NYTH  ONPEIACICHHS  JOCTOBEPHOCTH  MOJYYECHHOU
nH(pOpMallMd Ha OCHOBE HUMEIONIMXCS 3HAHWA WU JTOTIOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BaTh MpPH  BBINOJIHEHUM Y4YEOHBIX 3aJlaHUi  Hay4yHO-
HOMYJISIPHYIO JIUTEPATYpy (DU3NYECKOrO COJEp:KaHUs, CIPABOYHBIC
Marepuanbl, pecypcsl cern HTepHer; BnaaeTh npuéMaMu

KOHCIIEKTUPOBAHUA TEKCTa, peoOpa3oBaHus MH(GOpMALUU U3 OJHOU




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBe WH(POpPMAIIMU M3 HECKOJbKMX HCTOYHUKOB (DU3HMYECKOTO
COJIEpIKaHus, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW WIIH
HCCIIEIOBATEILCKON  NIEATENBHOCTH,  MPU  ITOM  TPaMOTHO
WCMOJIb30BaTh U3YUEHHBI MOHATUWHBINA anmapaT U3y4aeMoro pasjena
GU3MKH W COMPOBOXKJIATh BBICTYIUICHUE Mpe3eHTAHeH C y4EToM

0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB

1.21

MIpHU BBIMOJIHEHUU YYEOHBIX IMPOEKTOB M HCCIEI0BAHUN (U3NUECKUX
IIPOLIECCOB pacperensTh 00A3aHHOCTH B TPYMNIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIIOJIHEHUEM ILUIAaHA
NEUCTBHM M KOPPEKTUPOBAaTb  €r0, AaJEKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJIaJ B JEATEIbHOCTb TPYIIIBl, BHICTpauBaTh
KOMMYHHMKaTMBHOE€  B3aUMOJCIHCTBUE,  IpPOSABIAl  TI'OTOBHOCTb

paspenatb KOHQIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3aena

Kon
3JIeMEeHTa

IIpoBepsieMble 3jIeMEHTBI CO/IEPKAHUSA

®U3UKA U EE POJIb B TIO3HAHNM OKPYXXAIOIIEIO MUPA

11

®duzuka — Hayka O MOpupozac. SBnenus IIpUpOAbI.
duznueckue SIBJICHH S MCXaHHNYCCKUC, TCIIJIOBBIC,

QJICKTPHUYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ouznueckue BedUYUHBL ~ M3MepeHue  Qu3MUecKux
BenuunH. @usmueckue  npubopsl.  [lorpemHocTts

U3MepeHui. MexayHapoHas CUCTeMa ¢IMHHI]

13

EcTecTBeHHOHay4YHBI METOJ] TO3HAHMS: HAOJIOJICHHE,
MOCTAaHOBKA HAay4YHOTO BOMPOCA, BBIIBM)KCHHE THUIIOTE3,
OKCIIEPUMEHT [0 IPOBEPKE THUIOTE3, OOBSICHEHUE

HAOJI0IaeMOT0 ABJICHUSA

14

Onucanune GU3NIECKUX SIBICHUH ¢ TOMOIIBIO MOJIEIeH

1.5

[IpakTuueckue paboOTHI:

#H##Par##H113mepenne pacCTosSHUM.
###Par##HI3mepene 00bEMa KUAKOCTH M TBEPIOTO
Telna.

#H##Par###Onpenenenre pa3MepoB MabIX Tell.
###Par##lIamepernue  TemriepaTypbl TIPH  ITOMOIIH

KHUJKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATyPbl

ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHNH BEHIECTBA

2.1

#H##Par##H##CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbITh,  JOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHHC BCUICCTBA

2.2

#it#HPar###)IBrwkenne  vactun — BemecTBa.  CBS3b
CKOPOCTH  JABWXKEHHS YacTUIl C  TeMIepaTypoHu.

BpoyHoBckoe nBrkeHue, muddys3us

2.3

B3aHMOHeﬁCTBH€ HaCTHIL BCIICCTBA: IPUTAKCHUC U

OTTAaJIKMBAaHHUC




###Par##H Arperatuple COCTOSHUS BEILECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPIBIX (KPUCTAJUIMYECKUX) TeJ.

2.4 B3anmocBsI3b MeEky CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTueckue paboOTHI:
#H##Par###Onenka nuaMerpa aToMa METOAOM PSIOB (C
WCIIOJB30BaHuEM GoTorpaduii).

2.6 #HHPar###0neITll. 1m0 HAOIIOASCHUIO  TEIJIOBOIO

pacuMpeHus ra3os.
#H##Par##H#OnbITBl 10 OOHApYI)KEHUIO JIEHCTBUS  CHUII

MOJICKYJIAPHOTO ITPUTAKCHUS

JIBIDKEHUME U B3BAUMOJENCTBUE TEJI

31 Mexanunveckoe JIBUKEHHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JBUKEHHE
#H##Par###CKopocCTb. Cpenuss CKOpOCTb npu
3.2 HEPAaBHOMEPHOM [JBWXEHMH. Pacué€r myTm um BpemeHu
JIBIDKCHHUS
SBneHue uHepuuu. 3aKOH HHepuMH. BzaumoneictBue
3.3 TeJI Kak MPUYMHA U3MEHEHHSI CKOPOCTH IBUKECHHS Tell.
Macca kak Mepa HHEPTHOCTH Teja
3.4 #H##Par###llnotnocts BemectBa. CBSI3b IUJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEleCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOAECUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MIOMOIIBIO TUHAMOMETpa
37 ###Par##H# SIsnenne TaroteHus u cuia Tsokectu. Cuna
' TSDKECTH Ha IpyTHX IIaHeTax. Bec Tena. HeBecomocTts
35 Cuna tpenus. TpeHHe CKOIBXKEHUS U TPEHHUE MOKOS.
' Tpenue B npuUpoe U TEXHUKE
3.9 #H##Par###CnoxeHde Ccuil, HalpaBlIEHHBIX IO OJHOU
' npsAMoil. PaBHoielcTByOIIAs CUI
3.10 [IpakTueckue paboOTHI:




OmnpeneneHue CKOPOCTH PaBHOMEPHOIO  JIBUYKEHUS
(mapuka B JKMJIKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMOOWJISI W Tak jganee). OmnpeneneHue cpeaHei
CKOPOCTU CKOJBXEHUs Opycka WIM IIapukKa 110
HaKJIOHHOH miockoctH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Telna. OnbITH, JIEMOHCTPHUPYIOLINE
3aBUCUMOCTb pacTskeHus (nedopmanuu) mpykKUHBI OT
NPWIOKEHHONH cuiabl. OMNbBITE, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTB CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Tena U

XapakTepa CONPUKACAIOLINXCS IOBEPXHOCTEN

duznueckue sSBICHUS B IpUupoJc: NpruMEpPhbl IBUKCHUA C

3.11 Pa3IMYHBIMH CKOPOCTSMH B JKUBOM M HEKUBOW MpPUPOJE,
JICICTBUE CUIIBI TPEHUSI B IPUPOJIC I TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KMIKOCTEM 1 TA30B

4.1

HaBnenue TtBEpAoro tena. CrnocoObl yMEHBLIEHUS U

YBCIINUCHUA OaBJICHUSA

4.2

JlaBneHnue raza. 3aBUCUMOCTH JaBJIEHUS ra3a oT 00bEMa,

TEMIIEpaTypbl

4.3

Hepez[aqa JaBJICHUA TBépIILIMI/I TCJIaMH, XUIKOCTAMHU U

raszamu. 3akoH [lackans. [ITneBMaTHUecKkue MaIIMHEI

4.4

3aBUCUMOCTh  JIaBJICHUS  KUAKOCTH OT TIJIyOUHBI.
I'mnpocratnueckuit napagokc. CooOuiaromuecs cocyabl.

FI/I,I[paBJ'II/I‘IeCKI/Ie MCXaHU3MbI

4.5

Atmocdepa 3emnn u atmocepHoe naBiaeHue. [Ipuannbl
CyIIECTBOBaHUs BO3AYIIHON 000m0ukn 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOrO AABJICHUS OT

BbICOTBI HaJl YPOBHEM MOPA

4.6

N3mepenue atmocdepHoro napinenus. [IpuGopsl mis

U3MepeHusi aTMOC(HEPHOTO AaBICHUS

4.7

JleficTBHe XUIKOCTM M Tra3a Ha INOTIPYyKEHHOE B HUX
Teno. BelTankuBaromias (apxXxuMenoBa) cuja. 3aKOH

Apxumena

4.8

IInaBanue ten. Bo3znyxomnnaBanue




4.9

[IpakTueckue paboTHI:

HccnemoBanue 3aBHCHMOCTH Beca Tela B BOAE OT
o0béMa mMOrpyX€HHOM B IJKMAKOCTh YacTh Teja.
OrnpenenieHre BHITAIKUBAIOIICH CHIIbI, TEWCTBYIONICH Ha
TEN0,  MOrpy:kK€HHOE B  KUIAKOCTb.  IIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIEH
Ha TEIO0 B JKHAKOCTH, OT Macchl Teaa. OBITHI,
JEMOHCTPHUPYIOIIME  3aBUCMMOCTh  BBITAJIKUBAIOILIEH
CHUJIBI, JICCTBYIOIICH Ha TENO B YKHIKOCTH, OT 00Bb&éMa
MOrpyKEHHON B JKHJIKOCTh YAaCTH T€Ja M OT INIOTHOCTH
JKHIKOCTH. Konctpyuposanue apeomeTpa WA
KOHCTPYUpPOBaHUWE  JIOAKM W  OmOpeAciieHue  eé

IPy30M0IBEMHOCTH

4.10

@usnyeckue  SBICHHS B IPUPOJE: BIIUSIHUE
aTMOC(EpHOTO JABICHUS HA )KUBOW OPraHu3M, IJIaBaHUE

pBIO

411

TexHuueckue yCTpOHCTBA: COOOINAIOLIMECST COCY/bI,
YCTPOWCTBO  BOJOMPOBOJA, THAPABINYECKAN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI'A

5.1 Mexanunyeckas paboTa
5.2 Mexanuyeckast MOITHOCTb
£ 3 [IpocThie MeXaHU3MBI: pblUar, OJOK, HAKIOHHAs
' IJI0CKOCTh. [IpaBmiio paBHOBECHS phryara
54 [IpuMeHeHue npaBwia paBHOBECHUS pblyara K 0J0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koadduuument
55 MI0JIE3HOTO neicTBus MEXaHH3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHHKE
5.6 [ToreHimanbHas SHEPTUM TeJIa, TOJHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sneprus
- [TosiHass MexaHWYecKass JSHEprusi. 3aKOH M3MEHCHUS H
. COXpaHCHHSI MEXaHUYECKON SHEPTUU
5.9 [IpakTueckue paboTHI:




#H##Par##H#Onpenenenre paboThl CUJIBI TPEHUS MPHU
PaBHOMEPHOM JIBHOKEHMM Te€Ja [0 TOPU30HTAJIbHOU
MOBEpXHOCTH. lccaenoBaHue yCIIOBHM paBHOBECHS
pbiuara. Msamepenue KIIJ HaKIOHHOW TUIOCKOCTH.

N3ydeHune 3ak0Ha COXpaHEHUSI MEXaHUUECKOW SHEPIUU

dusznueckue SBICHUS B npupoac: pblHarn B TEJIC

5.10
YernoBeKa
TexHuueckne yCTPOWCTBA: pbIYAr, MOJBWKHBIA |
5.11 HETIOJIBIDKHBIN OJIOKM, HaKJIOHHAs TUIOCKOCTh, MPOCTHIC
ME€XaHHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3J1IeMeHTBI COEePKAHUSA
pasnena 3JeMeHTAa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHUS  MOJIEKYJISIPHO-KMHETUUECKOM
61 TEOPUH CTPOCHMS BellecTBa. Macca U pa3Mepbl
. MoJieKysl.  OmbITH,  MOATBEPXKAAIONIME  OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOpHH
Mogenu  TBEpAOro, IJKUAKOrO W Ta3000pa3HOro
6.2 cocTosiHUM BemlecTBa. Kpucramnmudyeckue u amopgHbIe
Tena
OObscHeHHEe CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEI
0 6.3 HAa OCHOBE TIOJIO)KEHUH MOJEKYJISIPHOKUHETUYECKOM
TEOPHUH
6.4 CMauyuBaHUe U KaNWIISPHBIE SIBICHHUS
6.5 TemioBoe pacIMpeHue U CKATHE
5.6 Temneparypa. CBs3b TeMIEpaTypbl €O CKOPOCTbHIO
' TETUIOBOTO ABM)KCHHSI YACTHII
6.7 Buytpennss sneprus. CriocoObl U3MEHEHHs] BHYTPEHHEH
. SHEPIrUU: TEIJIONepeaaua U COBEPIIEHUE paOOThI
6.8 Bunbl temionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,




HU3JIY4YCHHUC

Komnyectso  TemnoTel.  YaeapHas  TEILIOEMKOCTH

6.9
BEILIECTBA
TeriooOMeH u TemJIOBOE paBHOBecHE. YpaBHEHHUE
6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue U OTBEp/IeBaHNE KPUCTAIIIMYECKUX BEILECTB.
' VY aenbHas TEII0TA MJ1aBICHUS
[TapooOpazoBanue u  KoHAeHcauus. Vcmapenue.
5.12 Kunenue. VYpaenbHas Temiota  napooOpa3oBaHus.
' 3aBUCUMOCTb TEMIEPATYpPbl KMIIEHHUSI OT aTMOC(EPHOTO
JIABJICHUS
6.13 BnaxxnocTts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIUI0Ta CrOPaHUs
[Mpunnuner  pabotsl  TermoBeix  aBuratenein  KII
6.15 TEIJIOBOTO ABHUraTess. TeroBble NBUTATENIM M 3alUuTa
OKpYXarouen cpeabl
3aKOH COXpaHEHUS U MPEeBpallleHUs] JHEPTHH B TEILIOBBIX
6.16
npoueccax
[TpakTrueckue paboTHI:
#HAHPar###0OnbITel 10 OOHApPY)KEHHIO JIEWCTBUSA  CHJI
MOJIEKYJISIPHOTO MPUTSKEHMUSL.
#H##HPar###0OnBITEI 10 BBIPAIIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.
#HA#Par###O0nbITel 10 HAOJIOAEHHIO  TEIIOBOTO
517 pacIIMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX Tell.

###Par###OnpeneneHue NaBJICHUsS BO3ayxa B OajioHe
HIpUIA.

H#HHHPar###OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
JABIICHHS BO3JyXa OT €ro o0béMa M HarpeBaHUsS WU
OXJIAXKICHUSI.

###Par##1poBepka runoTe3bl JTUHEHHON 3aBUCHUMOCTHU

JJITUHBI CTOJIOMKA KUAKOCTHU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###HabOmoneHue M3MEHEHUS BHYTpPEHHEH
SHEPTHH Tejla B pe3yJbTaTe TEIIoNepeaadyd M padoTh
BHEIIIHUX CHUII.

#i##Par###ccnenoBanue sBJIEHUA TEIJIOOOMEHA TIpH
CMEIIMBAHUU XOJIOAHON U rOpsYei BOJIBI.
###Par###Onpenenenue KOJIMYEeCTBA TETJIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIHHAPOM.

###Par###Onpenenenne  yIeNbHOM — TEMJIOEMKOCTU
BEIIECTBA.

###Par#t#lccnenoBanue mpoiecca UCIapeHus.
###Par###OnpeneneHye  OTHOCUTENIBHOM — BIAKHOCTH
BO3/IyXa.

#H#Par###OnpeneneHue yIeabHOW TEMIOTHI TIJIaBICHUS

JIbaa.

6.18

dusnueckue SBIECHHUS B NPUPOAE: IOBEPXHOCTHOE
HATSDKCHWE W KamWUSIpHBIE SBJICHUS B TPHUPOJIE,
KpPHUCTAJIJIBl B Ipupojie, usnydeHue CoiHIa, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TYMaHa,

HWHEs, CHeTra.

6.19

TexHuyeckue yCTpOMCTBA:  KamWUISIPhL, TNPUMEPHI
UCIIOJIb30BaHUS KPUCTAJIOB, >KMJKOCTHBIH TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, TMCHUXPOMETp, IMapoBas TypOuHa,

JABUI'aTCJIb BHYTPCHHCTO CrOpaHus.

SJIEKTPMYECKHUE U MAT'HUTHBIE ABJIEHNA

7.1 Dnextpusauusd Tei. J[Ba poaa 3JIEKTPUUYECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kymona

7.2 (3aBHCUMOCTb CHJIBI B3aUMOEHUCTBHS 3apsDKEHHBIX TNl OT
BEJIMYMHBI 3apSAI0B U PACCTOSIHUS MEXK]Ty TEJIaMH )

23 OnekTpuueckoe noje. HanpskE€HHOCTh 3JE€KTPUYECKOro

noss. I[IpyuHOUD Cyneprno3uIMy SJIEKTPUYECKUX IOJIeH




(Ha KAYECTBEHHOM yPOBHE)

Hocurenu »siexkTpudeckux 3apsaoB. OJIEMEHTApPHBII

7.4 anekTpuueckuit 3apsa. Ctpoenue atoma. [IpoBogHUKHN U

JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs IIEKTPUUECKOTo 3apsiaa

OJIEKTpUUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUSA
7.6

AJIEKTPUYECKOT0 TOKA. MICTOUHHKHU MOCTOSIHHOTO TOKA

HenctBus JJIEKTPUUYECKOTO TOKa (TertoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUUECKUH TOK B

KUAKOCTAX U ra3zax

Onextpuueckass uenb. Cwia Toka. OJIEKTpUUECKOE
7.8

HaIpsDKEHHE

ConportusieHue IIPOBOJIHUKA. VYnensHOE
7.9

CONPOTHBIIEHHE BELIECTBA
7.10 3akod Oma 15 yyacTka Lenu

[TocnenoBarenpHOE UM NapajUIeIbHOE  COEIMHEHUE
7.11

MIPOBOTHUKOB

PaGoTa W MONIHOCTH AJNEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

DOneKkTpuuecKre Lemd U MOTPEOUTENTH DIEKTPUUECKOM
7.13

sHepruu B ObiTy. KopoTkoe 3aMbIkaHue

ITocTostHHBIE MarHuThl. B3ammopeicTBHE NOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mnosie. MarHutHoe mojie 3eMJM U €ro
7.15

3HAUYEHME JUUIS )KM3HU Ha 3emiie

OnbIT Opcrena. MarHuTHOE M0JI€ 3JIEKTPUUYECKOTrO TOKa.
7.16

[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JlelicTB€ MAarHUTHOrO IIOJI HAa IPOBOJHUK C TOKOM.
217 OneKkTpoABUTraTeNb MOCTOSTHHOTO ToKa. Vcmonp3oBaHue

IEKTPOJIBUraTeell B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOpTe
7.18 Onbeitel @apanes.  SIBieHue  37IE€KTPOMAarHUTHOMN




naayknuu. [Ipasuno Jlenna

DIIeKTpOreHepaTop. Crioco0n1 MOy YEHUS
7.19 ANEKTPUUECKON SHEPIUU. DJIEKTPOCTAHIINHT Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPIUU

[TpakTrdeckue pabOTHI:

OnbIThl IO HAOIIOACHUIO AJIEKTPU3ALUU TET UHAYKIUEH

Y TIPU COTPUKOCHOBEHHH.

UccnenoBanne nOeWCTBUS JJIEKTPUYECKOTO TIOJSL Ha

MPOBOJHUKY U TUDJICKTPUKH.

COopka u mnpoBepka pabOThl ANIEKTPUUECKON ILeNH

IMOCTOSIHHOT'O TOKa.

W3mepenHue u peryJupoBaHUE CHIIBI TOKA.

N3mepenue u peryaupoBaHue HATIPSDKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepes

PE3UCTOP, OT CONPOTHBICHUS PE3UCTOPA M HAIPSIKCHUS

Ha pPe3UCTOpeE.

OnEITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTb

ANEKTPUYECKOTO COMPOTHBJICHUSI TMPOBOJHUKA OT €ro
7.20 JUTAHBI, TUTOIIAIA MTOTIEPEYHOTO CEYCHUsI U MaTepuaa.

IIpoBepka TmpaBWiIa CIOXKEHHS HANOPSDKECHUN  IIPU
MOCJIEIOBATEIbHOM ~COEAMHEHUU JBYX PE3HCTOPOB.
[TpoBepka mpaBuiia Al CUIBI TOKa MPH MapajielbHOM
coenMHeHUU  pe3uctopoB.  OmpexneneHue  pabOThI
QJIEKTPUYECKOTO TOKA, HAYLIEro 4Yepe3 pe3UucTop.
OnpeneneHre  MOLIHOCTH — DJIEKTPUYECKOrO  TOKA,
BbIZIEIIEMOM Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenne KIIJl narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.
W3y4eHre MarHuTHOIO MOJIsSl IOCTOSIHHBIX MarHUTOB MpU
ux o0beAMHEHWMH ©  pas3feneHuu. VccnempoBaHue
JENCTBUS SJIEKTPUUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIINC 3aBUCHUMOCTB CHJIBI




B3aMMOJICMCTBHS KATYLIKHM C TOKOM U MAarHuTa OT CHJIbI
TOKAa W HalpaBieHUs TOKa B KaTywike. HM3ydyeHue

I[CﬁCTBI/ISI MAarovuTHOroO I10Jis1 Ha IPOBOAHHUK C TOKOM.

KonctpyupoBanue u H3y4YEeHHE paboThI
BJIEKTPOJABUTATENS. N3mepenue KI1JI
3JIEKTPOABUTATENBHOMN YCTaHOBKH. OnpITHI o

HCCICOAOBAHHUIO SABJICHUSA BJICKT'pOMaFHHTHOfI HHAYKIOUU:
HCCICAOBAHUC W3MEHEHMU 3HAUYeHHS U HaIlpaBJICHUA

WHIYKIUOHHOIO TOKa

7.21

dusnueckne SBIEHUS B TMPUPOJE: DIEKTPUUYECKUE
ABJIGHUA B  atMocdepe, IEKTPUYECTBO  JKUBBIX
OpTraHM3MOB, MarHUTHOE TOJie 3eMJIH, Apel( MOIOCOB,
POJIb MATHUTHOTO TOJISA 7Sl )KU3HU HA 3emIie, MOSpPHOe

CHUAHUC

7.22

TexHuueckre yCTpOMCTBA: BIEKTPOCKOIN, aMIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTUH,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOpHI,  HarpeBaTeIbHbIE
AIIEKTPOTPUOOPHI (mpumepsl), JIEKTPUYECKHE
MPEIOXPAHUTENHN, DJIECKTPOMArHUT, JJIEKTPOJABUIATEIIb

MOCTOAHHOI'O TOKA, FTCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 3JIEMEHTHI COJIEPIKAHMS
pasnena
MEXAHMWYECKUE SIBJIEHU
8.1 MexaHnueckoe JBUXKEHUE. MarepuanbHas TOYKA.
' Cucrema otcuéTa
g 8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOIO ABUKCHUS
8.3 PaBHOMEpHOE TPAMOIIMHEMHOE BUKEHUE
###Par##H#HepaBHoMepHOE NPSAMOJIIMHENHOE ABUKECHHE.
8.4 CpenHsis W MPHOBEHHass CKOpPOCTh Teja  MpH

HCPAaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE IPSMOJIMHENHOE

8.5
JIBUKCHHE
8.6 #H#Par###Ceoo0oanoe nmagenue. OnbITel [anuies
#H##Par##PaBHOMepHOE JBMKEHHE IO OKPYKHOCTH.
8.7 Ilepuon u wactora obOpamienus. JluHeitHas u yrimoBas
ckopocTH. LleHTpocTpemMuTenbHOE YCKOpEeHHE
8.8 Ilepssiii 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertnii 3akoH HeroToHa
8.11 ###Par#H#1 [puHIMI Cynepro3uuy CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHUs: cHJla TPEHUS CKOJIBKCHHUS,
8.13 CHUJIa TPEHHUS TTOKOS, APYTHE BUIbI TPCHHUS
14 #H##Par###(Cuna TDKECTH ©  3aKOH ~ BCEMHUPHOTO
5 TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO MaeHUS
JBwxenue  mmaner  Bokpyr  Counma.  IlepBas
8.5 KoCMUYecKasi CkopocTb. HeBecoMocTh U meperpysku
8.16 PaBHOBecue MmaTepuanbHON TOUKU. AOCOJIIOTHO TBEPI0€E
1 TEJ0
#H##Par###PaBHoBecHe TBEPIOTO Tella C 3aKPETUIEHHON
847 OCBI0 BpamieHus. MoMeHT ciiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nuMmiynbsca. IMITyibe Cuisl
8.19 3aKOH COXpaHEHHS UMITYJIbCa
8.20 #H##Par###PeakTUBHOE NBUKEHUE
8.21 Mexanuyeckas paboTa ¥ MOITHOCTb
PaGota cun Tmkectn, ymnpyroctd, Tpenus. CBs3b
8.22 SHEPTHUH U pabOTHI
[loTreHunanpHass dSHeprust Tena, MOJHATOTO  HaJ
8.23 IIOBEPXHOCTBIO 3€MIIH
8.24 [ToTeHumanpHas SHEPTUS CKATON MPYKUHBI
###HPar###Kunetnueckass  sHeprus.  Teopema 0
8.25 KUHETUYECKON SHEPTUn
8.26 ###Par##H#3akoH cCOXpaHEHU MEXaHUYECKOHN dHEprun




8.27

[IpakTueckue paboTHI:

Ompenenenne CpeaHEl CKOPOCTH CKOJbXEHHUS Opycka
WM JIBIDKEHUS NIapuKa I10 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHue yCKOpeHHs Tena MPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaualbHONW CKOPOCTH.
[IpoBepka THMOTE3bI: €CIU MPU PaBHOYCKOPEHHOM
JIBUKEHUM Oe3 HavyallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psl HEUYETHBIX YHCEI, TO COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CHJBl HOpPMalbHOIrO JaBieHus. OnpeneneHue
ko3(unenta TpeHus ckoibxkeHus. OrmnpeneneHue
KECTKOCTH NpyxXuHBL. OmnpeneneHue padbOTHl CHUIIBI
TPEHHUsT TIpU PABHOMEPHOM JIBJKEHUU Tejla IO
TOPU30HTAIBHON MoBepXHOCTH. OmpeneneHue padoThI
CUIIBI  yHOPYyroCTM  IIpH  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HENOJBMXXHOTO U TOJBUKHOIO

0JIOKOB

8.28

dusnueckue SABJICHUS B npUupoAc: NpUujiInBbl U OTIIUBEI,
JABMXXCHHUC IIJIIAHCT CoaHeyHOM CUCTCMbI, PCAKTUBHOC

ABUIKCHUC )KUBbBIX OPraHN3MOB

8.29

TexHu4ueckue YCTpOﬁCTBaZ CIIMaA0OMETD, JaTYUKH

TIOJIOKCHUS, pACCTOSIHUA U YCKOPCHUS, PAKCThL

MEXAHMWYECKUNE KOJIEBAHNM A 1 BOJIHBI

KonebarensHoe JABUXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

. KOJIeOaHUH: IepHO/], 4acTOTa, aMILUIUTYJa
9.9 MaremaTudeckuii U NpY>KUHHBIN MAasITHUKHU.
' ITpeBparenue sHEPruy Npu KojaedaTeIbHOM JIBIKEHUH
93 3atyxatomme kojebaHusa. BbiHyXJeHHbIE KoseOaHUS.
' Pe3onanc
Mexannyeckue BoaHbl. CBOMCTBA MEXaHUYECKHUX BOJIH.
94 [IpononbHbIE M TONEpedYHble BOJHBL JlJIMHA BOJIHBI U

CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHUueCcKHe BOJIHHI B




TBEPIOM TeJI€, CECMUYECKNE BOJHBI

9.5 3ByK. ']poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NHudpa3Byk u yIbpTpa3Byk
[IpakTueckue paboTHI:
OnpeneneHue 4YacToThl W Iepuojaa  KoyiebaHUit
MaTeMaTHYeCKOTO MasTHUKA.
Ompenenenre 4YacToThl M MepuoAa  KoJjieOaHU
MpY>XKUHHOTO MasiTHUKA
9.7 UccnenoBanne 3aBUCMMOCTH TepHoja  KoJjeOaHHi
' MOJBEIICHHOTO0 K HUTW TIpy3a OT [JIUHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KoJeOaHMi
NPy KUHHOTO MasiTHUKa OT Macchl rpy3a. IlpoBepka
HE3aBUCHMOCTH nepuo/a KoJieOaHuit rpy3a,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. I3Mepenne yckopeHus cBOOOIHOTO MaIeHUs
®duznueckue SBICHHUS B MPUPOJIC: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMUYECKHE BOJIHBI,
LIyHaMH, 3XO0
9.9 TexHudeckne YCTPOWCTBA: OXOJOT, HCIOIb30BAHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE N DJIEKTPOMATHUTHBIE BOJIHbI

DNEeKTPOMarHuTHOE ToJie. DJNEKTPOMATHUTHBIE BOJHBI.

104 CBolicTBa 3JIEKTPOMATHUTHBIX BOJH

10.2 [Ixana 37€KTpOMarHUTHHIX BOJIH

103 DnexTpoMarHuTHas mpupoja ceta. CKOpOCTh CBeTa.

' BouiHOBBIE CBOMICTBA CBETA

[IpakTueckue paboOTHI:

10.4 N3yueHne CBOWMCTB DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOUITBHOTO TenedoHa
Ousnueckue SABICHUS B MpHUpPoAe: OUOIOTHUECKOE

10.5 NEUCTBUE BUJIMMOTO, yIbTPaduOIETOBOTO u
PEHTT€HOBCKOTO U3JTy4YEHUN

106 TexHnueckue yCTpOMCTBA: HCII0JIb30BAaHUE

OJICKTPOMArHUTHBIX BOJIH JJI51 COTOBOM CBSI3U




11

CBETOBBDIE ABJIEHUA

11.1 JlydeBast Mmozienb cBeta. MIcToUHUKHU CBETa
11.2 [IpssMonuHENHOE paclpOCTPaHEHHE CBETA
Otpaxenue cBeta. [1mockoe 3epkano. 3aKkOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenne cBeta. 3aKkOH MpPEIOMIIEHUSI CBETa.
' [TonHOE BHYTpeHHEE OTpaKeHHE CBEeTa
11.5 JIun3za. Xonx aydei B IMH3E
OnTrueckast cuctema Qoroanmapara, MUKPOCKONA U
11.6
TEJIECKOIa
117 I'ma3 xak ontuyeckas cucremMa. bIu3opykocTb U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro cBera B cnektp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaIbHBIX IIBETOB. Jlucepcus cBeTa
[IpakTrueckue pabOTHI:
#H#Par###ccaenoBanue 3aBUCUMOCTH yriia
OTpa)kKeHHsI CBETOBOTO JTyda OT YIJia MaICHusI.
###Par##H#I3yuenne  XapakTepUCTHUK  HM300paskeHUs
IpeaMeTa B INIOCKOM 3epKalle.
###Par##lccnenosanue 3aBUCHUMOCTH yria
MpEeJOMIICHHUS] CBETOBOTO Jyuya OT yrIja IMaJeHus Ha
119 TPaHUIE «BO3AYX — CTEKIIO».
' #H##Par##H lonyuenue  u3o0pakeHU € [OMOIIBIO
coOuparomiei TUH3bI.
#H##Par###Onpenenenne (GOKyCHOro pacCTOSHUS U
ONTUYECKOI CUITBI COOUpPAOIIEH JTHH3BL.
#H##HPar###OnbITEl 0 Pa3NOKEHUIO OEoro CBeTa B
CHEKTD.
H#HH#H#Par###OnbIThl 110 BOCHPHUATHIO I[BETa IMPEIMETOB
IpU UX HAOJII0ICHUN Yepe3 [IBETOBBIC (PHIIBTPHI
duznueckue sBIeHUS B npuponae: 3atMenus CoiHIa U
11.10 JIyHbl, 1IBETa Tell, ONTHYECKHE SIBJICHUS B aTMocgepe
(uBeT HeOa, pedpakius, pagayra, MUPax)
11.11 Texuuueckue YCTpOMCTBA: OYKH, NEPUCKOII,




(doToanmapar, ONTUYECKUE CBETOBOIBI
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KBAHTOBBIE ABJIEHUA
121 Oneitel Pesepdopna u mianeTapHas MoJeNb aTtoMma.
' Mopens atoma bopa
129 HUcnyckanue u mornoiieHue cBeta aToMoM. KBaHTHI.
' JlunenyaTsle CIEKTPHI
12.3 PannoaktuBHOCTh. Ab(ha, OeTa- U raMMa-U3JTyYeHUS
124 Ctpoenue aromHoro sapa. HykionHas wMopenb
' aToMHOTO sigpa. M30Torsl
195 PannoaktuBHele npeBpamienus. Ilepuon mnomypacnana
' ATOMHBIX SAEP
126 SAnepusble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOrO U
' MAaCCOBOI'0 YHCEI
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBs3b Macchl U SHEPTUU
198 Peakuuu cunte3a u aeneHus saep. MctouHuku s3HEprun
' CouHIia 1 38311
12.9 Snepnas osHepretuka. JleMcTBHME  paaMOAaKTUBHBIX
' M3JIy4YeHUH Ha KUBBIE OPTaHU3MBI
[IpakTueckue paboTHI:
HaGnronenue CHjOmHBIX W JIMHEHMYATBIX CIIEKTPOB
W3JTy4YECHUS.
12.10
HccnenoBanne TpEeKOB: M3MEPEHHE DHEPIHMU YACTUIIBI
10 TOpMO3HOMY TTyTH (110 hoTOorpadusam).
W3mepenue paguoakTuBHOTrO GoHa
®usnueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
paauoOaKTUBHBIN ¢on, KOCMHMYECKHUE JIy4H,
12.11 paauoaKTUBHOE W3IYYEHUE TMPUPOJHBIX MHHEPAJIOB,
JICICTBUE PAJUOAKTUBHBIX HW3JIYYEHUM Ha OpraHusMm
YyeJaoBeKa
1212 Texuuueckue YCTpOUCTBA: CIIEKTPOCKOII,

WHJIMBUyaJdbHbBIN JO3UMETP, Kamepa BunbcoHa




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3VJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIposepsiemble TpeGOBaHNUs K NPEeIMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHMSI OCHOBHOI 00pa3oBaTebLHOI
NPOrpamMMbl OCHOBHOI0 0011ero oopa3zoBanus Ha ocHoBe PI'OC

[Tonnmanme ponmu  GU3MKKM B HAYYHOH  KapTHHE  MUpA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEJICTABICHUNH O 3aKOHOMEPHOW CBS3U
U I03HABAa€MOCTH SIBJICHMHM MPUPOABI, O POJU OKCIEPUMEHTA B
¢usuke, o cucremoobpasyromei poau (UMKK B Pa3BUTHU
€CTeCTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHMH, 00 3BOIIOIMU
GU3NUecKUX 3HAHUW W UX POJM B IEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJAE€ POCCUHCKUX M 3apyOexHBIX YUYEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOLIECCOB OKPYKAIOILEro

MHpa, pasBUTHC TEXHUKU U TEXHOJOT Ui

3HaHUA O BHJAaX MaTepud (BEIIECTBO M TOJIE), O IBIKCHHH Kak
croco0e CyliecTBOBaHUS MaTepUU, 00 aTOMHO-MOJIEKYJIIPHON TEOpUH
CTpPOCHHS BEIIECTBAa, O (U3UUYECKON CYIIHOCTU SIBICHHUH NPUPOIBI
(MGXB.HI/I‘IeCKI/IX, TCIINIOBBIX, OJCKTPOMArHUTHBIX H KBaHTOBBIX);
YMCHHUC pa3jindaThb ABJICHUS IO OITMCAHUIO UX XaPAKTCPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC,
YMCHHUC PACIIO3HABATh IMPOABJICHHUC NU3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBJICHUN
B OKpPYXaOLIEM MHUpPE, BBIIENSS HUX CYILIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnagenue ocHoBaMM IOHATUMHOIO amnmnapara U CUMBOJIHMYECKOIO
a3blka (PU3MKU M MCIOJB30BaHME MX JIA pelleHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepHu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS H

MPOIIECCHI, UCTI0JIB3YS (PYHIAMEHTAJIbHBIE U SMITUPUUECKUE 3aKOHBI

VYMeHHne onuchBaTh HN3Y4YCHHBIC CBOICTBA T€NI U (bI/ISI/I"IeCKI/IC SABJICHUA,

UCIIOJB3YS (PU3UUECKUE BEIIMIUHBI

Brnanenne ocHoBaMM METOJIOB HAyYHOIO T[IO3HAHUS C YYETOM
coOroieHHs TTpaBWJI OE30TMaCHOTO Tpyna: HaOMIoIeHUE (PU3UIECKUX
SIBIICHUU:

YMEHHE CaMOCTOSTENILHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHHS 0 MHCTPYKIMU, OMHUCHIBATH XO/I
OTIBITA U 3aMIUCHIBATh €r0 Pe3yJIbTaThl, POPMYIHPOBATH BHIBOJBL;
[IPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3HUECKUX BEIUYUH:!
YMEHHME IUIAHUPOBAaTh HU3MEPEHMs, CaMOCTOSTEIIBHO COOUpaTh
OKCHEPUMEHTAJIBHYK0 YCTAHOBKY [0 HHCTPYKLUH, BBIUUCIATH
3HaUEHUE BEJIMYMHBl U AHAJIU3UPOBATH IOJYUYEHHBIE PE3YJIbTaThl C
Y4ETOM 3a/JaHHOM MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHU;
MPOBE/IEHUE  HECTOKHBIX  SKCIEPUMEHTANbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIBHO  COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJUTH  HCCIEAOBAHHWE IO  UHCTPYKLUUHU,  MPEICTaBIAThH
MIOJIyYEHHbIE 3aBHCHUMOCTH (PM3MYECKUX BEIMYMH B BHJE TaOJIULl U
rpa(UKOB, yUUTHIBaTh NOTPEIIHOCTH, AEJIaTh BBIBOJBI 10 pe3yIbTaTaM

HCCICOA0BaHHUA

[Tonumanue  XapakTepHbIX  CBOHCTB  (U3MYECKUX  MOJesel
(MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIO, MOAEIU CTPOCHHUS
ra3oB, JXKHJAKOCTeW M TBEPABIX TeJl, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHasi MOJIeJb aTOMHOI'O spa) U yMEHHE NPUMEHATh UX AJs

00BCHEHHS PU3NYECKHUX MTPOIIECCOB

YMmeHne oOBACHATH (PU3MYECKHE TMPOIIECCHl U CBOMCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHUTyallMil MpakTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATh MPUUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBICHEHHUE C OMOPON HAa U3YUYCHHBIC CBOWMCTBA (PU3UUECKHUX

HBHCHI/Iﬁ, (bI/ISI/I‘IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemath pacuérHele 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCHOJb3Yysl 3aKOHbl W (QOpMyInbl, CBsA3bIBalOUME (uznyeckue
BEJIMYUHBI, B YAacCTHOCTH, 3alMChIBATh KpaTKOE YCIOBHME 3ajauu,
BBISBJISITh HENOCTAIOIINME JlaHHbIE, BbIOMpaTh 3aKOHBI M (OPMYJIBL,
HeoOXonuMBbIe JUIsl €€ pEeLIeHMs], UCII0Ib30BaTh CIIPABOYHbIE JAaHHBIE,
IPOBOJUTh pacu€Tbl M OLEHHUBATh PEATUCTUYHOCTH IOJYyYEHHOTO
3HAa4YeHUs (PU3NYECKON BEIMUYUHBI, YMEHHE ONPEEATh Pa3MEpHOCTh

(bu3NYeCcKOil BEIMYMHBI, TOTYYSCHHON TIPU PEIICHUH 33141

YMeHue xapakTepu3oBaThb MPUHLUMIBI JEUCTBUS TEXHHYECKHX
YCTPOUCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, W IMPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLIECCOB MO UX ONHMCAHUIO, UCIIOJIb3Ysl 3HAHHS O

CBOMCTBaX (DU3MUYECKUX SBICHUH U HEOOXOAMMBbIE (PU3MUECKHE




3aKOHOMEPHOCTHU
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YMeHHe HCHNOoNb30BaTh 3HaHUSA O (U3MUECKUX SIBICHUSIX B
MOBCETHEBHON KM3HM Juig obecriedeHus O€30MacHOCTU  IPH
oOpamieHun c  OBITOBBIMM ~ IpuUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, COXpaHEHHUS 370pPOBbsi H  COOJIOJCHHUS HOPM
HKOJIOTHUECKOTO TOBEJIEHUS B OKpYXKalollell cpeze; MOHUMaHHE
HEOOXOAMMOCTH MPHUMEHEHHS JOCTH)KCHUH (U3UKH M TEXHOJIOTHH

AJIA palfuOHAJIBHOTO NPUPOAOIIOJIB30BaAHUA

11

OnbIT TOMCKa, TpeoOpa3oBaHUs W TPEACTaBICHUsS WHGOPMAIUU
(U3HUECKOTO COJEpKaHUsl C HUCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHBATH JOCTOBEPHOCTH
MOJy4YeHHONW HWH(OpPMAIMM HAa OCHOBE HMEIOUIMXCS 3HAHUN U
JOTOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHME  HCIIOJb30BaTh  IpHU
BBITIOJTHEHUH Y4YeOHBIX 33JaHUi HAyYHO-TIONMYJSPHYIO JUTEPATypy
(bU3NYECKOTO CcoAepKaHMsl, CIPABOYHBIE MaTepUalbl, PECYpPChl CETU
WNutepuer; BrnameHne 0a30BBIMH  HaBBIKAMH  NpeoOpa3oBaHUs
uHpopManuu W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTylO; YMEHHE
CO37aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC HH(bOpMaL[PII/I 13 HECKOJIBKHUX HCTOYHHUKOB




HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexannyeckoe  aBuwkeHue. MarepuanbHas Touka. (Cuctema  OTCUETa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe ABmxkeHHe. CpenHsis ckopocts. Dopmyna amns
1.2 BBIYHCIICHUS CpeHel ckopocTH: V = S/t
PaBHOMepHOE mpsAMoNMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOpPJAUHATHI Tejla OT
BPEMEHHU B ClIy4yae PaBHOMEPHOI'O IPSIMOJIMHEUHOTO JABMXKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHHU JUISl MPOEKLUHUHU CKOPOCTH, MPOEKLUUU
nepeMelleHusi, MyTH, KOOpJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIHUHEHHOM
IBUKECHUU
3aBUCUMOCTh KOOPJIMHATHI Tejda OT BPEMEHU B CiIydae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO ABUKECHHUS:
2
S =vg # i+ ay = ;
2
@opMmynbl U1 TPOSKIUU TEpEeMEeUIeHUs], MPOEKIUH CKOPOCTH U MPOEKLUUU
YCKOPEHHUS IPU PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKEHHUU:
14 s. (D=0, - t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BPEMEHM JUISI MPOEKIHHM YCKOPEHHsS, IMPOEKIHH
CKOPOCTH, IPOEKLMHU IEPEMEIIEHUs, KOOPAUHATHl IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABH)KCHUU
CBobGonHoe maneHue. PopMyIibl, OMHMCHIBAIOIIME CBOOOJHOE IMaJieHHE Tea Mo
15 BEpTHKAIM (JBM)KEHHE Teja BHM3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTU

3emun). ['paduku 3aBuCMMOCTH OT BpeMEHHM [UISI TNPOEKIUU YCKOPEHHS,




IPOEKIIMM CKOPOCTH M KOOPJIMHATBl NIpHU CBOOOJHOM IAJEHUU Tejia I10

BEPTUKAIIN

CKkopocTh paBHOMEPHOTO JBIJKEHHUS Telna MO OKpy»XHocTdu. Hampamienue
CKOPOCTH.

®opmyna s BBIYUCICHHUS CKOPOCTH 4YEpe3 paauyC OKPYKHOCTH U TEPUOJ

oOparnieHus:
2nR
L=
T

LlentpocTpemurenbHoe yckopeHue. HampapieHne HEHTPOCTPEMHUTEIBHOTO

1.6 yckopeHus. @opMyiia 1 BBIYUCICHUS YCKOPEHUS:
2
a. — v
=R
dopmyia, cBs3bIBaIOIIas NEPUO U YACTOTY OOpaIeHHUS:
v = 1
T
Macca. IlnotHoCTh BemecTa. @opmyJia 1yisl BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusznueckas BenuyrHa. CI0KeHUue CHil
19 SBnenne nnepuuu. [lepBoiii 3akoH HptoTOHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTh BEKTOPa YCKOPEHHUs Tella U BEKTOPA CHJIbIL, JEHCTBYIOIIEH Ha
TEJ0
Bsaunmopeinicteue Ten. Tpetnii 3akoH HeroToHa:
1.11 FE—ﬂ = _P-l—:-E
112 Tpenue nokost ¥ TpeHue cKoJibkeHus. Popmyiia i1 BBIYUCICHUS MOYJISI CHIIBI

TPCHUS CKOJIbXXCHUA!




Frpzp-;"l.r

1.13

Hedopmanusa tena. Yopyrue u Heymnpyrue nedopmanuu. 3aKoH yOpyroit

nedopmarnuu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHUE. 3aKOH BCEMHUPHOTO TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuna TspkecT. Y CKOpeHHne cBOOOHOTO TMaICHHUS.
dopMyna i BEIYUCICHHS CUIIBI TSHKECTH BOIN3U oBepxHOCTH 3emiuu: F = mg.
JBmxenue mnaneT BokpyT Connna. [lepBas kocMuyeckasi CKOPOCTb.

HesecomMocTh 1 ieperpys3ku

1.15

Nmmynsc Tena — BekTopHas Gpu3nveckas BeIMUMHA.
=m0

Nmiynec cucremsl ten. M3menenne nMirynsca. Mmmynbe cuiibt

1.16

3akon COXpaHCHUA UMITYJIbCa JJI 3aMKHYTOﬁ CHUCTEMBI TCII:
D=0, i, U, =const

PeakTtuBHOC JABHUXKXECHUC

1.17

Mexannueckas padota. @opmyia 17151 BBIYUCIEHUS paOOThI CUJIIBL:

A=F5ooscx

Mexannueckasg MOITHOCTb:

=24
I

1.18

Kunernueckas u INOTCHIMAJIbHAaA SHCPI'Ui. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

FHUE
Ey ="

Teopema o kureTHueckoi dHeprun. opmyina Uit BBIYUCIECHUS TOTCHIUAIBHON




OHEPIUM TCjia, MOAHATOIO

Hajg 3eMiIéu:

E,=mgh

1.19

MexaHndeckas SHeprusi:

E=E;+E,

3akoH COXpaHCHUA MEXaHUYECKOM OHCPTUM. CDopMyna JJIA 3aKOHA COXPAHCHUA

MEXaHUYECKOM OHCPIrUU B OTCYTCTBHUEC CUJI TPCHUS: E = const.

HpeBpameHHe MEXaHHYECKOU OHCPI'HU IIPpU HAJIMIUU CUJIbI TPCHUA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE ITPABHIIO» MEXAHUKH.
Poruar. Moment cunsl: M - Fl.

VYcnoBue paBHOBECHS pbluara:
M +M +..=0
[TonBwxHBIN 1 HeOABKHBINA 0710KU. KITJI mpoCThIX MEXaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

[laBrenue TBEpaOTO TENA.
®opMy:ia 11 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tea:

_E
p_s"

[laBnenue raza. ATMoc(epHOE 1aBJICHUE.

FI/I,Z[pOCTaTI/ILICCKOG JAaBJICHHUC BHYTPH KXKUIKOCTH.

q)opMyna JJIA BBIYUCIICHUSA JaBJICHUA BHYTPU KUIAKOCTU:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuyeckuii npecc

1.23

3akoH Apxumena. DopMmyna Uil ONPENEICHUS BbITAIKHBAKOLIEH

JICUCTBYIOILEH Ha TEJIO, TOIPYKEHHOE B JKUIKOCTh WM I'a3:
Fage =PEV

YcnoBue ninaBanus teaa. IlnaBanue CyI0B U BO31YXOIIJIAaBAHHUC

CHUIEI,




1.24

Mexanudyeckue KoneObaHus. AMIUIATYyAa, NEPUOJ W YacTOTa KoJieOaHUH.

dopmyiia, cBA3BIBAIOLIAS YACTOTY U MEPUOJ] KOJIEOaHUIA:

1.25

MartemaTuueckuii M MpyKUHHBIM MasTHUKU. [IpeBpamienue sHeprum npu

KOJIe0aTeIbHOM IBUKCHUHU

1.26

3atyxatonme konebanus. BeinyxaeHHble koneOanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IpoaonbHbIe M monepedyHble BOJHBL. J[JIMHA BOJHBI U

CKOPOCTb PacIpOCTPAHEHUS BOJIHBIL:

h=v-T

1.28

3ByK. I'poMKOCTh M BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHMIIE

nByx cpea. MHpa3Byk U yabTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHUIIbI; KECTKOCTH
IPY>KUHBL, Ko3(pduLeHTa TPeHUsI CKOJIbKEHUS; pabOThl CHJIbI TPEHUS, CHIIbI
YOPYTOCTH; CpeAHEH CKOPOCTU JIBUXKEHHSI OpycKa [0 HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs Opycka Npu JABWKEHHHM I10 HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuosa KoneGaHMH MaTeMaTHYeCKOTO MAasATHHUKA; 4YacTOThl M Iepuoja
KoJie0aHUN MPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, ACHCTBYIOIIErO Ha pblyuar;
paboThl CHJIBI YIPYrOoCTH MpPU TMOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Tpy3a ¢ MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHIIBI OT 00BEMaA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTH XKHUAKOCTU; HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIbI
OT MacChl TEJIA; CUJIBbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOIO JaBICHUS U OT
poZla IOBEPXHOCTH; CHJIbl YIPYIOCTH, BO3HHMKAIOUIEH B MPY’KUHE, OT CTEIECHU
nedopManuu NMPYKUHBIL, YCKOPEHUs: OpycKa OT yrIJla HakJOHA HAIpaBiIsAroOILeH;
nepuoja (4acToTbl) KojeOaHUN HUTSHOTO MasTHUKA OT JAJMHBI HUTH; MepUoaa
KoJie0aHUH MPYKUHHOTO MasTHUKA OT MacChl rpy3a M KECTKOCTU IPY>KUHBL;
UCCJIeIOBAaHUE HE3aBUCHUMOCTH IEpuoJia KoJieOaHUM HUTSIHOIO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciioBust paBHOBECHS pbluara

1.30

Qusuyeckue se6neHus 6 npupode. TPUMEPHl IBIXKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B JKUBOW U HE)KMBOW NMPUPOJIE, NEUCTBUE CHIIBI TPEHMS B IPUPOJE U

TCXHUKC, TMPUIKWBBI W OTIUBBI, JABUKCHUC IIJIAHCT ConHeyHOM CHUCTCMBI,




PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, pblYard B TEJIE YEIOBEKa, BIUSHUE
aTMoCc(EpHOTO NaBJCHHUs] Ha JKMBOW OpPraHWU3M, IUTaBaHUE PbHIO, BOCIPUSITHE

3BYKOB KMBOTHBIMH, 3€MJICTPSACCHUC, celiCMHYSCKHE BOJIHBI, HYHaMH, 3X0

Texnuueckue yC”l’lpOﬁC‘l’l’lf?(l.’ CIIMAOMETP, AATUUKH IIOJIOKCHHA, PACCTOSAHHUA U
YCKOpPCHHA, AOWHAMOMCETpP, MMOAIIMIIHUKHW, PakKEThbl, pbIyar, HOI[BPI)KHI;Iﬁ u

HCHOI[BI/I)KHBIﬁ 6J'[OKI/I, HaKJIOHHAs ITJIOCKOCTb, IMPOCTBIC MEXAaHU3MBI B 6I)ITy,

L3l COOOIIaroIMecs: COCyIbl, YCTPOWCTBO BOAONPOBOMAA, THAPABIMYSCKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEeOMETp, 3XOJOT,
MCIIOJIB30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHUS  MOJIEKYJISIPHO-KMHETUUYECKON  TEOpUU  CTPOEHUS

2.1 BelecTBa. Mogenu TBEPIOTro, )KUIKOTO M ra3000pa3HOro COCTOSIHUM BEUIECTBA.
Kpucrannuyeckue u amopdusie Tena

25 JBmwxenne wyactun BemecTBa. CBsA3b CKOPOCTH JABMKEHUS YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBmxeHue, 1updysus

2.3 CMauuBaHue U KallWUISIPHbBIE SIBJICHUS

24 TennoBoe paclMpeHe U CKaTHE

2.5 TemnoBoe paBHOBECHE

25 BuyTtpennss osneprus. Pabota u Temnmonepenadya Kak CHOCOOBI HM3MEHEHHUS

' BHYTPEHHEN SHEPTUU

2.7 Bunp! Termionepenaum: TemIONpOBOIHOCTh, KOHBEKIIHS, U3JIyYEHUE
HarpeBanne wu oxmaxnenue Ten. KoimuecTBO — TemaoThl.  YenbHas
TEILNIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPTUU B TEIUIOBBIX MpoIleccax. YpPaBHEHUE TEIJIOBOTO
OanaHca:

2.9 Ql +Q2 g
Ucnapenne u koHpaeHcauus. V3MeHeHHe BHYTPEHHEW HHEpPruu B IIpolEecce

210 ucnapeHuss M KOHJeHcauuu. KumneHwe KUIKOCTH. YelbHas TeruioTa

' napoo6pasoBanus: L = Q/m

2.11 BrnaxxnocTs Bo3ayxa




IInaBmenne wn kpucrammsanusa. V3MmMeHeHWe BHYTPEHHEH OHEPIMH IIpHU

IJIaBJICHHUHW U KpUCTAJIJIM3allhH. VenpHas TEIIOTA IIABICHHS

2.12 5 0
_}H
BHyTpeHHss sHEpTHs cropaHus TOIUIMBA. Y IebHas TETUIOTa CrOPAaHUs TOTUIMBA:
2.13 q=Q/m
2.14 [Tpunnune! paboTe! TeruioBsix asurateieit. KIIJ[ trernmoBoro auraress
IIpakmuueckue pabomul
W3mepenue ynenbHON TEIIOEMKOCTH METAJUNIMYECKOrO LMIIMHAPA; KOJIMYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJOM KOMHATHOW TeMmMmepatypbl (QUKCUPOBAHHOM
Macchl, B KOTOpPYIO OIyLIEH HarpeTblii LMJIUHIAP; KOJHWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HAarpeThIM LMJIMHJAPOM, IOCJIE OIYyCKaHWs €ro B BOJY KOMHAaTHOM
TEMIEPAaTypbl; OTHOCUTEJIIBHOM BIIAXKHOCTH BO3JyXa; YJEIbHONH TEIUIOTHI
IiaBieHus Jipga. lccrnenoBaHue HW3MEHEHMsI TeMIlepaTypbl BOJABI  IpHU
Pa3IUYHBIX YCJOBHSIX; SIBICHHS TEINIOOOMEHAa MPU CMEIIMBAHUU XOJOIHOU M
ropstuei BOJbI; Mpoliecca UCHapeHus
Qusuyeckue sA61eHUs 6 npupoode. TOBEPXHOCTHOE HATXKEHHE M KalWJUISPHbIE
2.16 SBJICHUSI B MPUPOJIEC, KPUCTAUIBI B IpUpoje, uznydenue ConHIla, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpU3bI; 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHeTa
Texnuueckue ycmpoticmea: KanWUISpbl, TPUMEPHI UCIIOIB30BAHUS KPUCTAIIOB,
217 JKUJKOCTHBIM TEPMOMETp, AATUYUK TeMIEPaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, JBUTATEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DOnektpusanus Tei. J[Ba BUJa 3JIEKTPUUECKUX 3apsiA0B
3.2 B3aumopeiictBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aK0OH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
34 Onekrtpuueckoe mnone. Hanpsok€HHOCT anexkTpudeckoro mnodasd. [lpuHnun
' CYNEPTIO3UINH DJICKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn osnektpuueckux 3apsaoB. JleMCTBHE JIEKTPUYECKOrO IO Ha
' NMEKTpUIEeCKre 3apsabl. [[pOBOTHUKH U JTUAIICKTPUKU
3.6 ITocTosiHHBIN 3neKTpUUecKUi TOK. JlelcTBUs AnekTpudeckoro toka. Cuia Toka.




Hanpsxenue.

I=q/t,U=A/

3JI€KTpl/ILIeCKOe COIIPOTUBIICHUC. YIIGJILHOC QJICKTPHUYCCKOC CONIPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yuactka snektpudeckoit mernu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOHUKOB:
I =1,; U=U,+U,; R=R, +R,
1 1 1 2
3.9 [TapannenbHOe coelMHEHHE TPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CMeliaHHbIE COEIMHEHUS IPOBOJHUKOB
PaGoTa u MmomnHOCTH 3neKkTpUyeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyins — Jlenua:
3.11 O=I"R-t
312 OnbiT Opctena. MaruutHoe mojie MPSMOTO TMPOBOJHUKA € TOokoM. JlmHUM
MarHuTHON UHAYKIUH
313 MaruutHoe 1OJiI€ TMOCTOSSHHOTO MarHuta. B3auMoJeilcTBUE MMOCTOSHHBIX
MarHuToB
3.14 JlelicTBre MATHUTHOTO ITOJIS1 HA IPOBOJAHUK C TOKOM
3.15 Omneiter @apanes. SIBneHue smeKkTpoMarauTHON uHAykuu. Ilpasuno Jlenna
Ilpakmuueckue pabomul
W3mepeHue  3EKTPUYECKOrO  CONPOTUBIEHUS  PE3UCTOpPa;  MOIIHOCTHU
AJIEKTPUYECKOTO TOKa; pabOTHI 3JEKTPUUECKOI0 TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOUIETO B MPOBOJHUKE

(pe3ucTopsl, JJaMIouKa), OT HAPSHDKEHUST Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTH
CONIPOTUBJICHUS OT JUIMHBI IPOBOJIHHUKA, IIJIOLIAJN €T0 MOMEPEYHOIO CEUECHHUS U

YACIBHOT'O COIMPOTUBJICHU.




HpOBepKa MpaBWjia OJid SJICKTPUYUCCKOT'O0 HAIPSKCHUA IMPHU MOCICAOBATCIIBHOM
COCAMHCHHWHN IIPOBOAHUKOB, IIpaBWJia JIA CHJbI JSJICKTPHUYCCKOI'0 TOKa IIPpU

napajuleIbHOM CO€AMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JTaMIIOUKa)

Qusuueckue s61eHUs 6 npupooe: DIEKTPUUECKHE SBIEHHS B arMmocdepe,

3.17 ANEKTPUYECTBO JKMBBIX OPTaHW3MOB, MarHUTHOE TOJIE 3eMJIH, Apeid MoIoCcoB,
POJIb MAarHUTHOTO TTOJIS JIJIS )KU3HH Ha 3eMJIe, TIOJIIPHOE CHUSTHUC
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIepMeTp, BOJBTMETp, PEeocTar,
CUETYMK  DJIEKTPUYECKOW  JHEPTrUH,  IJICKTPOOCBETHUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTesbHbIE AIEKTPOTPUOOPHI (mpumepsl), 3JIEKTpUYECKHUE
MPEIOXPAHUTENH, DSJIEKTPOMATHHUT, JJIEKTPOJBUTATENh TIOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA
3.19 DexkTpoMarHuTHbIE BOJHBL [1IKkana 3nekTpoMarHuTHBEIX BOJIH
3.20 JlyueBas monens ceta. IIpsiMonnHeiiHOe pacpocTpaHeHHne CBETa
3.21 3akoH oTpaxkeHus ceTa. [lnockoe 3epkano
3.22 IIpenomiieHne cBeta. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3.4 JInnza. Xon nydeit B nun3e. DokycHoOe paccTosiHue JOuH3bL. OnTuyeckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTH4ecKue mpudOpbI
IIpakxmuueckue pabomul
###Par##lI3mMepeHre ONTUYECKOW CHIBI coOuparomeil JuH3B;, (POKYCHOTO
paccTosTHUS COOMPAFOIIEH JTMH3HI (TI0 CBOMCTBY PAaBEHCTBA pa3MEPOB MpEIMETA U
M300paKeHus, Korja MpeaMeT paclioioKeH B JBOMHOM (OKyce), TmoKas3aTess
3.26 MPEJIOMIICHHUS CTEKJIA.
###Par#t#lccnenoBanrue CBOWCTBAa M300pa)KE€HUS, MOJYYEHHOTO C TOMOIIBIO
coOuparomieil JIMH3BI; M3MEHEHUS (OKYCHOTO PACCTOSIHHSI JBYX CJIOMKEHHBIX
JIMH3; 3aBUCUMOCTU yTJia MPEJOMJICHHS CBETOBOIO Jydya OT yIJia MaJeHHs Ha
IPaHULIE «BO3IYX — CTEKIIO»
. Qusuueckue seieHusi 6 npupoode: 3atmenus Connua u JlyHBI, 1BeTa Te,
' ONTHYECKHUE sABJICHUs B aTMoc(hepe (1iBeT HeOa, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoiicmeéa: OYKHM, TEpUCKOI, (oToammapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHUA
4.1 PagnoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3inydeHus. Peakuun anbda-u Oera-




pacmana

4.2 Omnsitel Pezepdopna no paccesauro anbda-yactui. [InanerapHas moaens atoma

4.3 CocTtas aromHoro sapa. M3oTtomnst

4.4 Ilepnon monypacmnajga aTOMHBIX sIEp

4.5 SnepHble peakuuu. 3aKOHBI COXPaHEHHUS 3apsIIOBOTO U MACCOBOT'O YUCE
Qusuueckue s6N1eHUs 6 npupode: €CTECTBEHHBIM PaJMOAKTHBHBIA (OH,

4.6 KOCMHYECKHE JIyYd, DPAJUOAKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PaUOAKTUBHBIX U3ITyYCHUH HA OPTAaHU3M YEIIOBEKa

47 Texnuueckue ycmpotiicmea: CIEKTPOCKOI, HHANBUIYaJIbHBIM T03UMETp, KaMepa

BuiibcoHa, sinepHas 3HepreTuka
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