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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UUTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogam oOydeHus (10 KjaccaM), IpeajaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyel mporpaMmbl 10 Y4EOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMUEH H  (U3UICCKOU
reorpaduel, BHOCUT BKJIQJ] B €CTECTBEHHOHAyYHYI0 KapTUHYy  MHDA,
IpeoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUU ECTECTBEHHOHAYYHOH T'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

- HAY4YHO OOBSACHATD SIBJICHUS;

- OLICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

- HUHTEpPHPETHUPOBATh JAHHBIE M HCIOJIb30BaTh HAYYHBIE JOKA3aTeNbCTBA IS
MOJTyYEHUs BHIBOJIOB.

[lenrn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuu npenogaBanust yueOHoOro mnpeamera «®Dusnka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBI, YTBEPKACHHONW pElICHUEM
Komnernn MunucrepcrBa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heaun wu3ydyennss ¢uU3MKM:- TPUOOpPETEHHE UWHTEpeca U CTPEMIICHUS
0oOy4Jaronmxcs K HAy4YHOMY M3YUYEHUIO MPUPOJIbI, PA3BUTHE UX WHTEIJUICKTYaJIbHbIX
Y TBOPUYECKHUX CITIOCOOHOCTEN;

- pa3BUTHE MpPEACTABICHUN O HAYYHOM METOJE MO3HaHUSA U (POpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

- (opmupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTara HU3y4YeHHUs OCHOB
CTpOEHUS MaTepuH U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;

- (dopMHpOBaHHE TPEACTABICHUH O poyd GU3NKKA I Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

- pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyayiier mpodeccuoHalbHON
NeSTeTLHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JIaJbHEHIIIEMY 00YUYEHUIO.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

- IpUOOpETeHNEe 3HAHWK O JAUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

- TpUOOPETeHHE YMEHHM ONHCHIBATh M OOBACHATH (U3UUECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

- OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX pacYETHBIX 33a7a4 C HCIOIb30BaHUEM
bu3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

- pa3BUTHE YMEHHWI HaOMIOAaTh TMPUPOJHBIC SIBICHUS W BBIOJHITH OIBITHI,
n1abopaTtopHble pabOThl M IKCIEPUMEHTANBHBIE HUCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTEITLHBIX PUOOPOB;

- OCBOocHHE TpUEMOB paboThl ¢ wuHPopMarmendn QuU3NUECKOTO CoAepKaHUs,
BKUIIOYasi WHQAOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSX (HU3WKHM, aHalIu3 |
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

- 3HAKOMCTBO cO cdepamu mnpodeccuoHanbHON NESITEIBHOCTH, CBS3aHHBIMU C
bU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bU3MYEeCKON HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJemI0).

[Ipennaraemspiii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, yUUTEb JeacT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOy4Jaronmxcsi, Cucka SKCIEPUMEHTAIbHBIX 33/JaHHM, MpeiaraéMbiX B pamKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.
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COAEPKXAHUE OBYUEHUS
7 KUIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.
®duzuka — Hayka o mnpupoje. SABneHus npuponsl. Duzmyeckue ABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BenuuuHbl. M3mepenue ¢uznueckux BenuunH. PU3NYECKUE TPHUOOPHI.
[TorpemHoCcTh M3MEPEHNI. MeXTyHApOHAS CUCTEMA EAUHULL.

Kak ¢u3uka u qpyrue ecrecTBeHHblE HAyKH M3y4aroT Npupoay. EcTecTBEeHHO-HAyUHBIN
METO/I TO3HAHUs: HaOMII0/IeHNE, TIOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KCHHUE TUIIOTE3,
HKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, 0OBSICHEHUE HaOM0AaeMoro siBieHus. OnucaHue
(bU3MYECKUX SIBICHUMN C TTOMOIIBIO MOJIETICH.

Hemoncmpauuu.

1. MexaHnyeckue, TEIJIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHU.

2. @®uznueckue nOpuOOpPHl U Tpoleaypa MNPSMBIX H3MEPEHHH aHAJIOrOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre EHbI AeIEHUS Kbl U3MEPUTEIBHOT0 TpUoopa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIKOCTUH U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenre Ttemmeparypbl MpPU MOMOIIM UIAKOCTHOTO TEPMOMETpa M JaT4HMKa

SN

TEMIIEPATYPBI.
6. [IpoBeneHue ucciaenoBaHus MO MPOBEPKE T'MIIOTE3bI: JAJIBHOCTh MOJIETA LIApUKAa,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbllIe, YeM OOJIbIIIE BHICOTA ITYCKA.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemiecTBa: aTtoOMbl U MOJEKYJbL, UX pa3Mepbl. OMBIThI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenue uvactui BemiecTtBa. CBs3b CKOPOCTH JIBMXKEHMSI YacCTUL[ C TEMIIEPATYpPOU.
BbpoyHoBckoe nBuxenue, nuddys3us. BzanmoaencTere 4acTHIl BEIIECTBA: MPUTIKEHUE
Y OTTAJIKABaHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOECHHUE Ta30B, XUAKOCTEM U TBEPIBIX
(KpUCTAINIMYECKNX) Tel. B3auMocBs3b MEXAYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO - MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddys3un.

3. HaOmioneHnue sABieHUMN, OOBACHAIOIIMXCA MNPUTKEHUEM WIM OTTAJKUBAHUEM
YaCTULl BEILIECTBA.



Jlabopamopuvie pabomul u onvimaol.

1. Ouenka AramMeTpa aToMa METOJIOM PSIIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
2. OnbIThI O HAOMIOJEHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.

3. OmnbITbI O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuueckoe IBH>KEeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JBHKeHHE. CKOPOCTb.
CpenHssi CKOpOCTh MpPU HEPABHOMEPHOM JIBIDKEHUHU. Pacu€r mnyTy u BpemeHu
JBH>KCHUSL.

SBneHne wHepUMH. 3aKOH HWHEpUMH. B3aumoneilcTBUEe TeNn Kak MOpHUYUHA
U3MEHEHUS] CKOPOCTHU JIBMXKEHMs Tel. Macca Kak mMepa MHepTHOCTU Tena. [1noTHoCcTh
BelecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepUCTHKA B3auMOAeucTBUA Tell. Chila yrnpyroctu M 3akoH ['yka.
N3mepeHne cuibl ¢ MOMOUIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux Iwianetax. Bec tema. Heecomocth. CrokeHue cui,
HaIlpaBJICHHBIX 1O OAHOM mnpsaAmoin. PaBHoxenctByromas cwi. Cwia Tpenusa. TpeHue
CKOJIbXKCHUSI U TPEHHE MOKOs. TpeHue B Mpupojie U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBH>KEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHHSL.

HabGnronenue siBjeHUs] HUHEPLIMH.

HabGnrogenne n3MeHeHnsi CKOPOCTH MPY B3aUMOJICUCTBUM TEJl.

CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

1.  OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUSI (IIapUKa B )KUAKOCTH, MOJACIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jiajee).

2. OmnpeneneHue CpeaHEN CKOPOCTH CKOJIbKEHUS OPyCKa WM MIapUKa MO HAKIOHHON
IJIOCKOCTH.

3.  OmnpeneneHue MIOTHOCTH TBEPOTO TeNA.

4.  OnpITbl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTshkeHus (nedopmanuu) mpy>KUHbI
OT MPUJIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT BEca Teja
U XapakTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

Hanenue. CrnocoObl yMEHBIIEHHS W YBeJIMYeHUs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJIEHUS raza oT 00bEMa, TemmepaTypsl. [lepenada qaBaeHus: TBEPIBIMU
TeaMH, JKUAKOCTIMHU M ra3zamu. 3akoH [lackansa. IIHeBMaTuMueckue MalIUHBIL.
3aBUCUMOCTh JIABJICHUSI JKUJKOCTH OT TIIyOMHBL. ['HMapoctatuueckuili mapajokc.
CooOmatomuecs cocybl. ['uapaBinyeckre MEXaHU3MBI.

o0k whPE
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Atmocdepa 3emnanm u arMmocdepHoe naBieHHE. [IpUYMHBI CYIIECTBOBAHHUSA
Bo3nymHONW o0Oomouku 3emmn. Omnwir  Toppuuenmmm. M3mepenue armochepHOTO
JaBJeHusl. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIE€HUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(hEepPHOTO 1aBJICHHUS.

JlelicTBuE XUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeJO0. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
Hemoncmpauuu.
3aBUCHUMOCTD AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0OBEMA MOTPYKEHHOM YacTH Teja U
IJIOTHOCTH 5KHJIKOCTH.

7.  PaBeHCTBO BBITAJIKMBAIOIICH CUIIbI BECY BHITECHEHHOM >KHIKOCTH.

8. VYcnoBue mmaBaHWs TeJN: IUIABaHWE WM TIOTPY)KCHHE TEl B 3aBHCHUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuwvie pabomul u onvimaol.

1. HccaepmoBaHue 3aBHCHMOCTH Beca Teja B BOJIe OT 00BbEMa MOTpyKEHHOM B
MKUIKOCTh YaCTH Tea.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JCHCTBYIOIIEH Ha TEJO, MOTPYXEHHOE B
XKUIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIONIEH CHUJIBI, JICUCTBYIOIIECH Ha TEJIO B
XKUIKOCTH, OT MacChl Tela.

4. OnpITbl, I€MOHCTPUPYIOILIKE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIbI, JE€HCTBYIOLIEH
Ha TEJO B JKUJKOCTH, OT 00BbEMA NOTPY>KEHHOM B KUJKOCTh YaCTH TeJla U OT TUIOTHOCTH
XKUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAaHUE JIOJAKU U OIpEAEIICHUE €€
IPY30II0ABEMHOCTH.

o0k whPE

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.
Mexanudeckast pabota. MOITHOCTb.
[IpocThic MEXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS INIOCKOCTh. I[IpaBmio paBHOBECHS
peruara. [lpumeHeHnue mpaBwia paBHOBECHS pbhlyara K OJOKY. «30JI0TOE MPaBUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MBbI B ObITY U TEXHHKE.
Mexanunueckas >Heprusi. Kunetnueckass u notreHumnanbHas 3Heprus. [IpeBpaiienue
OJIHOTO BHUJA MEXaHMYECKON HHEpPruM B APYroil. 3aKOH COXpAHEHUSI SHEPrUU B
MEXaHUKE.
Jlemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAaHU3MOB.



Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenne pabOThI CUJIBI TPEHHUS TPH PABHOMEPHOM JABMKCHUHM TeJa II0
TOPU30HTATBHON TOBEPXHOCTH.

2. Hccnenosanue yclioBU paBHOBECHUS phluara.

3.  UM3mepenue KII/| HakIIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.

8 KIIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOCHHS BELIECTBA.
Macca u pa3meppl aroMOB HU MOJEKYJ. OTNBITH, MNOJATBEPKIAAONIME OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO - KHHETUYECKON TEOPUHU.

Mopaenu  TBEPHOro, HKUAKOIO M Ta3000pa3HOrO0  COCTOSIHUM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUUA MOJICKYJISPHO--KUHETUYECKOW  TEOPUH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.
Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMXKEHHSI YaCTHII.
Buyrtpennsiss sneprus. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUu: TeIuionepenaya u
coBepiieHre paboTel. Buasl Temsonepenay: TEIONPOBOIHOCTh, KOHBEKIIHS,
V3JIy4YCHHUE.

KonuuectBo TemnoThl. Y AenbHas TEIIOEMKOCTh BellecTBa. TermI000MeH U TeIIOBOE
paBHOBecue. YpaBHEHUE TeIIoBoro Oananca. [lnmaBienue u  OTBepAcBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YenbHas TersioTra ruiaBieHus. l[lapooOpazoBanue u
koHneHcarus. HMcmapenwe. Kumenuwe. VYjaenpHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEeMIIEpaTypbl KUIMEHUSI OT aTMoc(epHoro naBieHus.  BiaxHoOCTb
BO3/yXa.

DHeprus TOIUIUBA. Y JIeJIbHAsA TETIOTa CTOPAHUSL.

[Tpununer pabotel TeroBbix asurateneit KIIJ TemmoBoro asuratens. TerioBbie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpPAHEHHUSI ¥ TPEBPAIICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Hab6nronenne O6poyHOBCKOTO JIBHIKECHUS.

Hab6mronenue nuddysun.

HabGmronenne sBiieHU cMauMBaHUS M KAITMJLIIPHBIX SIBJICHUM.

HabGnronenue TemioBoro paciuupeHus Tem.

W3meHeHue paaBieHHs] rasa Mpud HU3MEHEHMM O0bEMa M HarpeBaHUU WIU
OXJIAXKICHUMU.

ok wbhPE

6. IlpaBwmia u3mMepeHus TEMIEPATYPHI.
7.  Buns! Teronepenaym.
8. OxnaxjaeHue mpu COBEPIICHUN PaOOTHI.
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9. HarpeBanue npu coBepiIEeHUN paOOTHI BHEITHUMU CHJIAMHU.

10. CpaBHeHue TEMIOEMKOCTEH Pa3INYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmtoaeHue nocTosHCTBAa TEMIIEpaTyphl PHU MJIaBJICHUU.

13. Moaenu TEIUIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITel 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.

2. OmnbIThHI O BBIPAIIMBAHUIO KPUCTAIIIIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmnbIThl MO HAOJIIOEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, KHJIKOCTEH U TBEPIBIX
TeN.

4. OmnpeneneHue AaBiI€HUS BO3yXa B Oa/UIOHE MINPHULIA.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3/lyXa OT €ro o0bEéMa H
HarpeBaHus WIN OXJIaXKICHUSI.

6. IlpoBepka rumoTe3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabmoneHne n3MeHEHHs] BHYTPEHHEW SHEPTUU TeJla B pe3yJibTare TEeIUIoNepeiayn
U paOOThI BHEIIIHUX CHII.

8. MHccnenmoBanue SIBICHHS TEIJIOOOMEHA TPH CMENIMBAHUHU XOJOJHOM M TOpsuei
BOJBI.

9. OrmpeneneHre KOJWYECTBA TEIIOTHI, MOJYYEHHOTO BOJON TpU TEMIOOOMEHEe ¢
HArpeTbIM METANIMYECKUM LIHITUHIPOM.

10. Omnpenenenuie yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporiecca uCrapeHusl.

12. OmnpeneneHre OTHOCUTENHLHOMN BIAXXHOCTH BO3yXa.

13. Omnpenenenre yaeabHON TEMJIOTH TUTABJICHUS JI/A.

Paznen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanust Ten. JlBa poaa dIEKTpUYECKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Ted. 3akoH KylioHa (3aBUCMMOCTH CUIJIbI B3aUMOJCHCTBHS 3apsiKEHHBIX
TE€J OT BEJTMYMHBI 3apAJI0OB U PACCTOSHUS MEXKY TE€JIaMu).

Onektpuyeckoe mnoisie. Hanpsox€éHHocTh  anekTpuyeckoro noss. [IpuHmmn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu s5ekTpudecKkux 3apsaoB. DJIEMEHTAPHBIN 3JieKTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOIHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKHUI TOK. YCIIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MIcTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUYECKUNA TOK B KUJKOCTSAX U raszax.

Onextpuyeckas nenb. Cuiia Toka. DnekTpudeckoe HarpspkeHue. ConpoTUBIEHUE
MIPOBOJHUKA. YIEJIBHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma sl ydacTKa LEMH.
[TocnenoBaTenpHOE U NApaJLIEIBHOE COEIUHEHUE IPOBOIHUKOB.
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PaboTa 1 MOIIHOCTH IEKTPUUECKOro Toka. 3akoH Jxoynsi—Jlenna. DnekTpuueckue
LENH 1 MOTPEOUTENH dIEKTPHUUECKOi sHeprun B 66ITy. KopoTkoe 3aMmbikaHue.
[TocTosiHHBIE MarHuThl. B3auMoAENCTBUE MOCTOSHHBIX MAarHWTOB. MarHuTHOE TMOJIE.
MarautHoe nosie 3eMJIM M €ro 3HadeHWe Ui KH3HU Ha 3emue. OmbeiT Opcrena.
MarnutHoe moJie NEKTPUYECKOro TOKa. I[puMEHEHHE 3JEKTPOMAarHUTOB B TEXHHKE.
JleficTBrE€ MarHUTHOTO TOJSl HA MPOBOJHHUK C TOKOM. DJEKTPOJIBUIaTEIb MOCTOSHHOTO
ToKa. lcrionp30BaHME DIEKTPOABUraTeNeld B TEXHUYECKHMX YCTPOMCTBAX M Ha
TPAHCIIOPTE.

Onbitel @apanes. SBineHwe siekTpoMarHuTHOW wuHAYKUWU. IIpaBuno Jlenua.
OnexktporenepaTop. CrocoObl MOMYYEHUS! ANEKTPUUYECKON SHEPrUHU. DJIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTUU.

Hemoncmpauuu.

1. Dnexrtpusanus Tei.

2. JIBa poaa dJEKTPUYECKUX 3aPSAA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
3. YCTpOHCTBO M ICUCTBUE IIEKTPOCKOTIA.

4. DnexTpocTaTUyecKas HHIYKIIHS.

5. 3aKoH COXpaHEHUS ICKTPUUECCKUX 3aPSI0B.

6. IlpoBogHUKU U JUDIICKTPUKH.

7.  MoaenupoBaHue CUJIOBBIX JUHHUH JIEKTPUUECKOTO TOJIS.

8. HCTOYHWKH MOCTOSHHOTO TOKA.

9. JleiicTBUS DIEKTPHUUECKOTO TOKA.

10. DnexkTpuyueckuii TOK B )KUJIKOCTH.

11. Ta30BbIit pa3psiz.

12. H3mepeHue CHIbl TOKa aMIIEPMETPOM.

13. H3mepeHue 3MeKTPUIECKOTO HAMIPSKEHUS BOITBTMETPOM.

14. Peocratr u Mara3uH CONpOTUBIICHUM.

15. BzauMojeicTBUE OCTOSIHHBIX MarHUTOB.

16. MopenupoBaHrue HEBO3MOKHOCTH pa3/IeNICHUS MTOJFOCOB MarHUTA.
17. MopnenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
18. OmnwiT OpcTena.

19. MarauTHOoe 1oJie TOKa. IJICKTPOMAarHHUT.

20. JleiicTBHE MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

21. DnexTponBHUTraTesh MOCTOSHHOTO TOKA.

22. VccnenoBaHue IBICHUS SJIEKTPOMArHUTHON MHIYKIUU.

23. OmnbiTel @apagnes.

24. 3aBUCHUMOCTb  HAmpaBiICHUS  WHAYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HHKHOBEHHUSI.
25. DIEKTpOreHepaTop MOCTOSSHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimaol.

OnbITel IO HAOTIOCHUIO PJIEKTPU3ALUU TEJT UHIYKIUEH U IPU COMPUKOCHOBEHHH.
HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO OISl HA IPOBOJTHUKYU U TUDJIEKTPUKH.
COopka 1 npoBepka pabOThI JEKTPUUYECKOMN 1IENMU TOCTOSHHOTO TOKA.

N3mepenune u peryaupoBaHie CUIIbI TOKA.

N3mepenue u peryJupoBaHue HANPSAKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA, MIAYLIETO0 Yepe3 PEe3UCTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7.  OmnbITBI, JIEMOHCTPUPYIOUIUE 3aBUCHUMOCTb AJIEKTPUYECKOTO COIMPOTUBIICHUS
MPOBOJHUKA OT €ro JITMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBwiia CIOKECHHs HANPSDKCHWA MPU MTOCIEI0BATCILHOM COCTUHCHHUH
JIBYX PE€3UCTOPOB.

9. IlpoBepka npaBuiia AJisg CUIIBI TOKA MIPU NapaJIEILHOM COSIUHEHUN PE3UCTOPOB.
10. Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOP.

11. Omnpenenenrie MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJIETIIEMOMN Ha pE3UCTOPE.

12. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO dYepe3 JAMIOYKy, OT
HaNpsHKEHUS Ha HEW.

13. Omnpenenenne KIIJI narpesarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJCHCTBUS MTOCTOSTHHBIX MarHUTOB.

15. H3yyeHue MarHMTHOTO TMOJSl TOCTOSIHHBIX MAarHUTOB TpPU HX OOBEIUHEHUU H
pa3/ieliCHU M.

16. HUccnenoBanue AeMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIbl B3aUMOJCHUCTBHUS KATYIIKUA C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HalpaBJICHUS] TOKA B KaTYIIIKE.

18. WN3yuenwue AeHCTBUS MarHUTHOTO TIOJIS HA TIPOBOTHUK C TOKOM.

19. KonctpyupoBaHnue u uzydeHue padoThl IIEKTPOIBUTATENS.

20. HUsmepenue KIIJ[ anexTpoaBuraTeIbHOM YCTAaHOBKH.

21. OmBITHI IO UCCIIETOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW WHIYKIIMH: UCCIICIOBAHNE
W3MEHEHUM 3HaYCHUs U HaIlpaBJeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

MexaHnueckoe JIBIDKCHHE. MarepuanpHas TOYKA. Cucrema OTCU€Ta.
OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JIBMKEHUA. PaBHOMEpHOE  MNPSIMOJIMHENWHOE
nBkeHue. HepaBHomepHoe mpsimonuHeiHoe aBukeHue. CpeaHsiss U MIHOBEHHas
CKOPOCTb T€Jia MPU HEPAaBHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHOyckOopeHHOE mpsMonuHeiHoe nBkeHne. CBOOOIHOE TMajeHue.

ok wnrE

Onbite! ["anuies.
PaBHoMepHOe nBMXKeHHE TI0 OKpykHOcTH. Ilepuon um wacrora oOpanieHus.
Jluneiinas u yriaoBas ckopocTu. LIeHTpocTpeMUTenbHOE YCKOPEHHUE.
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[lepBsiii 3ak0H HproTona. Bropou 3axkon Herorona. Tpernii 3akon Herotona. [IpuHnmn
CYIEpIIO3ULIUU CHJI.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMS: CWiIa TPEHMS CKOJIBKEHHs, CUia
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOI'O TATOTEHUS. YCKOpEHUE CBOOOJHOIO NaJCHUS.
JIBrxenue 1anet Bokpyr Cosnuma. [lepBasg kocmuueckass ckopoctb. HeBecomocTs u
neperpy3KHu.

PaBHOBecue MarepuanpHOM TOUkH. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPOTrO TeJIa C 3aKPEINIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTn.
Nmnynece tena. M3menenne umiynbsca. Mmynbe CHIIbl. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YNPYTrOCTH, TPEHHS.
Cesi3p sHepruu U pabotel. [loTeHuManpHas »SHEprusi Tejna, MOMHATOTO Hajl
IIOBEPXHOCTBIO 3eMiIM. [loTeHIManbHas SHEprus Ckarod npyxuHbl. KuHeTHueckas
sHeprus. Teopema O KHHETHYECKOW DHEPrUU. 3aKOH COXPAHEHHS MEXaHWYECKOU
HHEPIUU.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMUECKOIO ABMKEHUS T€la OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
2. CpaBHeHHUe NyTel U TPaeKTOPHUIl ABMXKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

3. H3mepenue ckopocTH U yCKOPEHUS MPSIMOIMHEHHOTO IBUKEHHUS.

4. HccnepoBaHue NpU3HAKOB PAaBHOYCKOPEHHOT'O ABMXKEHUS.

5. HaOGmronenue aBMKEHUS TeJla IO OKPYKHOCTH.

6. HabGmomeHne MexaHWUYECKHX SIBIICHUH, MPOUCXOMAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCHUTEIIBHO KaOMHETa
(bu3HKH.

7.  3aBUCHUMOCTb YCKOPEHUS TEJIa OT MAcChl T€Ja U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmronenue paBeHCTBA CHJI IIPU B3aUMOJICHCTBUU TETl.

9. H3MeHeHue Beca Tejla IPU YCKOPEHHOM JIBH>KCHHH.

10. Ilepenaua ummysnbca Ipu B3aUMOJEHCTBUU TEN.

11. TIpeobpazoBanHwus YHEPTUU TIPU B3AUMOCHCTBUU TEI.

12. CoxpaHeHHe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCA TPU a0COIIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGnroaeHue peakTUBHOTO JABUKEHUS.

15. CoxpaHeHHe MEXaHUUYECKON SHEPTUU IIPU CBOOOJHOM NAJCHUH.

16. CoxpaHeHHe MEXaHUYECKOM OHHEPruM NpPU JBIKEHHU Teja TOJ JIeHCTBUEM
NPY’KUHBI.
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Jlabopamopuvie pabomul u onvimaol.

1. KoHcTpynpoBaHHe TpakTa JJisl pa3roHa U JAJIbHEHUIIEr0 paBHOMEPHOTO JBUKEHUS
IapUKA WK TEIEHKKH.

2. OmnpeneneHue cpeHed CKOPOCTU CKOJIbKEHUS OpycKa WM JBUXKEHHUS LIapHUKa TI0
HAKJIOHHOUW IUTIOCKOCTH.

3. OrmpeneneHue YCKOpPEHHs Tella MPH PaBHOYCKOPEHHOM JIBXKEHUH O HAKJIOHHOU
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH.

5. IlpoBepka TruUmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHUM O€3 HaydaabHOU
CKOPOCTU IIyTH OTHOCATCS KaK pSAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. MHccrenoBanue 3aBHUCHUMOCTH CHJIBI TPEHMS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOI'O
JABJICHUS.

7. Omnpenenenue ko3(pHULIMEHTA TPEHUS CKOIbXKEHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Ormpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBHKEHUM Teja IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

10. Ompenenenrie pabOThl CHIIBI YIPYTOCTH TPH MOIBEME TPy3a C UCIOJIb30BAHUEM
HEIMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. W3yueHue 3aKOHA COXPaHEHUS SHEPTHUHU.

Pasznen 9. Mexann4yeckue Kojae0aHusi U BOJIHBI.

KonebarenbHoe aBmxkeHue. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHW: TMEpHUoL,
4acToTa, aMIUINTyJa. MaremMaTH4eCcKul W TPYKUHHBIA MasTHUKH. [IpeBpaineHue
SHEPrUM MpH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxatouue koseOanus. BuiHyxkaeHHble KoneOanus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOICTBa ME€XaHWYECKHUX BOJH. IIpojosibHBIE M momnepedHble BOJHBL. JlnuHa
BOJIHBI M CKOpPOCTb €€ paclpocTpaHeHHsd. MexaHMYecKHe BOJHBI B TBEPIOM TeEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka W BblcoTa TOHAa. Otpaxenue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tel noja JeHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X AE€HHBIX KOJI€OaHU U pE30HAHCA.

PacnipocTpaneHne Mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HalGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTUYECKUI PE30HAHC.

ok whrE
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Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenrie 4acTOTHI U TIEPHO/Ia KOJIeOaHWI MaTEeMaTHUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MEPUOJIa KOJICOAHUHN NPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHnue 3aBUCUMOCTH MEPUOIA KOJIEOAHUH MOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. MHccrnenoBaHnue 3aBUCUMOCTH TNEpPUOJA KOJEOAHUN MPYKMHHOTO MAasTHUKA OT
Macchl rpysa.

5. IlpoBepka HE3aBUCHMOCTH TIEpHOJa KOJIEOAHUN Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. OmnbITB, AEMOHCTPUPYIOIIHE 3aBHCHUMOCTH IEpHUOAA KOJEOAHWW MPYKHHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. HM3mepeHue ycKopeHHsi CBOOOIHOTO MaJCHUSI.

Pazgea 10. DieKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIIEKTPOMarHuTHOE ToJie. DJIEKTPOMarHuTHHIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BoJIH. Illkama anexTpomarHuTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DJneKTpoMarauTHas rnpupoaa ceera. CkopocTh cBeTa. BoJHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHoBbIE CBOIiCTBa CBETA.

Jlabopamopusie pabomul u onvimel.

1. HM3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TeedoHa.
Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JIlyueBass mopenb cBeta. Mcrounumkum cBerta. IIpsmonuHenHOE pacnpocTpaHEeHHe
ceeta. 3armenuss Connua um Jlywel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpa)XE€HUs CBETA.

[Ipenomienue cBeta. 3aKOH MpeaoMIIeHUsI cBeTa. [loiHOe BHYTpEeHHEE OTpaKeHUE
cBeta. Mcnosib30BaHNEe NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.
JIunza. Xon nydeit B nmu3e. Ontuueckas cucrtema (oToammapara, MHUKPOCKONa U
Teneckona. ['ma3 kak ontuueckas cuctema. bin3zopykocTs U 1alIbHO30PKOCTb.

Paznoxenue 6emoro ceera B cnekTp. OnbiTel HhtoToHa. CriokeHUE CHEKTPATbHBIX
uBeTOB. /lucnepcus cera.

Hemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

o0k wnE
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7. XoJ ay4ei B pacCeMBArOLLEH JIUH3E.
8. Iomydenue n306pakeHMii ¢ TOMOIIBIO JINH3.
9. Ilpunumn nerictBus QoTtoanmapaTa, MUKPOCKOIIA U TEJIECKOIMa.
10. Mogens riasza.
11. PaznoxeHue 0eI0ro cBeTa B CIIEKTP.
12. Tlomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. MHccnenoBaHue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIyda OT yria MajcHHusl.
2. H3ydeHue xapaKTepUCTUK U300paKeHHs MpeIMeTa B IJIOCKOM 3epKaje.
3. MHccnemoBanue 3aBUCUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO JIy4a OT yria MaJeHus
Ha TPaHULIE «BO3TyX—CTEKIIOM.
4. Tlonydenue n3o0paxeHUU ¢ MOMOIILIO COOUPAIOIICH JIMH3HI.
5. Ompenenenue pOKyCHOro pacCTOSHUS U ONTUYECKON CUIIBI COOMPAIOILEH JINH3HI.
6. OmnbITHI O Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKT.
7. OnbITBl IO BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUM Yepe3 LIBETOBBIC
(UIBTPBHIL.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Onwitel  Pezepdopna u mmanerapHas mopenb aroma. Mogenb aroma bopa.
Hcnyckanue u noryomnieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.
PanunoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHUe aTOMHOTO siIpa.
Hyknonnas monens atromuoro sigpa. M3oromnel. PagnoaktuBHelie npepanienus. [lepron
MOJIypacrajia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHsI 3apsJ0BOTO M MacCOBOI'O YHCEN. DHEPIrus
CBS3M aTOMHBIX sanep. CBs3b Maccel M 3Hepruu. Peakuuu cuHTE3a W JElICHUS sIep.
Ncrounuku sneprun ConHIa U 3BE3I.

SlnepHas sHepreTuka. /[eficTBHUs paguOaKTUBHBIX U3JIyYECHUNW HA KUBBIE OPTaHU3MBI.
Hemoncmpauyuu.
CrexTpbl U3Ty4YEeHUS U TTOTJIONIEHUS.
CreKTpbl pa3IMYHbIX ra30B.
CnekTp BoAopoa.
Hab6mronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHH.
Peructpanus n3nydeHus: IPUPOAHBIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopnsie padomul u onvimel.
1. HaOGntoneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.
2. HccnenoBanue TpekoB: M3MEPEHHE HHEPTHH YACTHUIIBI 1O TOPMO3HOMY MyTH (TIO
dotorpadpusm).
3. HM3mepenue paanoakTuBHOTO (POHA.

ok wnrE
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IHoBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOopuTenbHO - 00O0OIIAIONIMIT MOAYJb IpeJHAa3HAu€H s CUCTEMaTHU3aluu U
0000LIEHNS IPEIMETHOIO COAEPKAHMSI U OIbITa AEITEIbHOCTH, TPUOOPETEHHOTO MPHU
U3y4EHHHU BCEro Kypca (U3HKM, a TakXke i IOATOTOBKM K OCHOBHOMY
rOCy/lapCTBEHHOMY »JK3aMeHy MO0 (Uu3MKe il OOydaroIlMXcCsi, BbIOpABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy u3ydeHUM JaHHOTO MOAYJSl PEAIU3YIOTCS W CHUCTEMATH3UPYIOTCS BUIBI
NESATEIIBHOCTH, HAa OCHOBE KOTOPBIX OOECIIEUMBACTCS JOCTHM)KEHHE NPEAMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pe3ybTaTOB oOyueHus, dopmupyercs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIEAOBAHMS
SBJICHUI TIPUPOJBI U TEXHUKH, OBJIAJICHHUE YMEHHUIMU OOBICHATh (PU3NYECKUE SIBICHUS,
IpPUMEHSS TOJyYCHHbIE 3HAHWS, pellaTh 3aJadd, B TOM YHUCJIE KadyeCTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep AAHHOTO pas/iesia Pealn3yercs 3a CUET
TOTO, YTO 00YyYarOLIMECs BBITOIHSIOT 3a/IaHUsl, B KOTOPBIX UM IPEIaraeTcs: Ha OCHOBE
MOJIYYEHHBIX 3HAHMA paclo3HaBaTh M HAYYHO OOBACHATH (PU3WYECKHUE SABICHHUS B
OKpYXarollel MpUpPOJE W IOBCEJHEBHOM HW3HU; MCIOJb30BaTh HAyYHBIE METOJIbI
UCCIIEIOBaHMsI (PU3NUYECKUX SBJICHUH, B TOM YHCIIE AJI IPOBEPKU TMIIOTE3 U MOJTyUEHUs
TEOPETUYECKHUX BBIBOJIOB; OOBACHATh HayuHbIE€ OCHOBBI HanOO0Jee BaXKHbBIX JIOCTHKEHUI
COBPEMEHHBIX TEXHOJOTUH, HAMpUMEpP, MPAKTUYECKOTrO HCIOJIb30BAHUS PA3TUUYHBIX
MCTOYHHUKOB DHEPIMU HAa OCHOBE 3aKOHA MPEBPALIEHUS U COXPAHEHUSI BCEX M3BECTHBIX
BHJIOB DHEPTUU.
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INIJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢(usuku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIpPaBICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METalpeAMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToB.

B pesynpraTe m3ydeHus (GU3NKKA HAa YPOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS Yy
oOyuaroierocst 0yayT choOpMUPOBAHBI CIEAYIONIUE INYHOCTHBIE PE3yIbTaThl B YACTH:
1) maTpuOTUYECKOTO BOCIIUTAHUSA:

— TIPOSIBJIEHWE HWHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
(bu3NYecKoil HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

2) rpa’kJJaHCKOT'O U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

— TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJE€HHU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHHUN (PU3HKHY;

— OCO3HaHHUE BaXHOCTH MOPAIBHO--3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOIO;

3) 3CTETUYECKOT0 BOCIIUTAHHS:

— BOCHOpPUSTHE D3CTETUYECKMX KadyecTB (PU3MYECKOW HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) IEHHOCTU HAy4YHOTO MTO3HAHUSL:

— OCO3HAHME ILIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUIIIEW COCTABISAIOMIEN KYJIbTYPHI;

— pa3BuUTHE Hay4yHOM JIOOO3HATENBHOCTH, UHTEpeca K  HCCIEeN0BATEIbCKON
NesATEIbHOCTH;

5) bopMupoBaHUS KyJIbTYpPbI 310POBbSI U SMOIIMOHAIILHOTO OJIArONOTYYHS:

— OCO3HaHHE IIEHHOCTH 0€30MacHOro 0opasa >KU3HU B COBPEMEHHOM TE€XHOJOTHYECKOM
MUpE, BaXHOCTH MpaBui OE30MacHOrO TMOBEIEHUS HAa TPAaHCIOpPTE, Ha JAO0porax, C
AIEKTPUUYECKUM U TETJIOBBIM 000PYJOBAaHUEM B JOMAIIHUX YCIOBUSX;

— c(hOpPMHUPOBAHHOCTh HaBbIKa PeQICKCUHU, MPU3HAHUE CBOETO IMpaBa Ha OMMUOKY M
TaKOIo0 K€ IpaBa y Jpyroro 4ejoBeKa;

6) TPyA0BOTO BOCIIUTAHMUSL:

— aKTHUBHOE YYacTH€ B pENICHUH TNPAKTUYCCKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbLHOM OpraHu3aliy, TOopojaa, Kpas) TEXHOJIOTUYECKOM U COIUaibHOU
HANPaBJIEHHOCTHU, TPEOYIOIIUX B TOM YKCIE U (PU3MUECKUX 3HAHU;

— UHTEpEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBSI3aHHBIX ¢ (PU3UKOK;

7) SKOJIOTUYECKOTO BOCITUTAHUSI:

— OpHUEHTalMsl Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM Ui pelieHus 3aiad B 00JacTh
OKpYXarolleld Cpelpl, IUIAHUPOBAHMUS IIOCTYIIKOB W OLEHKM HX BO3MOXHBIX
MOCJIE/ICTBUM VISl OKPYKAIOLIEH Cpeibl;
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— OCO3HaHUE TI00aNbHOI0 XapaKTepa SKOJIOTMUECKUX IPoOJieM U IMyTe X peleHMUs;
8) aganTanyy K U3MEHSIOIUMCS YCIOBUSIM COLUAIIBHON Y MPUPOIHOM CPEJIbL:
— MOTpeOHOCTh BO B3aWMOJCWCTBUU TNPU BBITOJHEHUU HCCIECIOBAHUI U TMPOEKTOB
bu3znYeCKOil HAIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JAPYTHUX;
— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO AESTEIBbHOCTD;
— MOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYyTUPOBATH UICH,
MOHSITHS, TUTIOTE3bI 0 PUINIECKUX 00BEKTAX U SIBICHUSX;
— OCO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JIACTH (PU3UKH;
— TUTAaHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (PHM3UUECKUX 3HAHUH;
— CTpEeMJICHHE AaHAJM3UPOBaThb W BBISBIATH B3aUMOCBS3HM IPHUPOJBI, OOIIECTBA U
KOHOMHUKH, B TOM YHCIIE C UCTIOIh30BaHNEM (PH3UUECKUX 3HAHUMH;
— OLIGHKAa CBOMX ACHCTBHM C Yy4ETOM BIHSHHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.
METANPEIMETHBIE PE3YJIbTATDI

B pesynbTate ocBoeHusi mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpaszoBanus y oOydaromierocs OyayT c(popMUpOBaHbl METalpeIMETHbIE PE3yIbTaThl,
BKJIFOYAIOLIHE NO03HABaTEJIbHbIC YHHUBEpCaJIbHbIE yueOHbIE neicTBUs,
KOMMYHHKATHUBHBIC YHHUBEpCaJIbHBIC yueOHbIe JeCTBUS, PETYISATUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.
[To3HaBaTeNnbHbIE YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS
ba3oBble 10rMYeCcKue NEUCTBUA:
- BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBHEKTOB (SIBICHUI);
- yCTaHaBIWBaTh CYIIECTBEHHBIM TPU3HAK KJIacCHU(PHUKAIMK, OCHOBAHUA JUIA
000011IeHNs U CPAaBHEHUS,;
- BBISBJIATH 3aKOHOMEPHOCTHU U NMPOTHUBOPEUUS B pacCMaTpUBaeMbIX (paKkTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UUYECKUM SIBJICHUSIM,
- BBISBJISITH MPUYUHHO--CJICICTBEHHBIC CBSI3HM MPH W3YYCHUH (U3HUECKUX SBICHUN H
MPOIECCOB, JeNaTh BBIBOJABI C WCIOJIB30BAaHUEM JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUNH;
- CaMOCTOSITEIBHO BBIOMPATh CIMOCOO perieHus ydeOHOW (u3nueckor 3amayu
(cpaBHEHHE HECKOJBKMX BapHAaHTOB pELICHUs, BBHIOOp Hauboyiee MOIXOJAIIET0 ¢
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).
ba3oBrle nccnenoBaTenbCKue eHCTBUS:
- UCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
- MPOBOAUTH IO CaMOCTOSITENBHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOXKHBIN
(u3nyECKUi SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHNE (PU3MUECKOTO SBICHMUS;
- OLICHMBaTh HAa IPUMEHUMOCTb U JOCTOBEPHOCTbh MH(OPMALINIO, IOJYYEHHYIO B XOJI€
UCCIJIEJOBaHMSI MJIU SKCIIEPUMEHTA;
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- CaMOCTOSITENIbHO  (popMynHpoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yiabTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

- POTHO3UPOBATH BO3MOXKHOE JIalibHEMNIIIEe pa3BUTHE (DU3UUECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MPEIINOJIONKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

Pabota ¢ nndopmarmeii:

- MPUMEHSATH Pa3jINYHbIE METOJbl, MHCTPYMEHTHl U 3alpOChl MPHU TMOHCKE U OTOOpE
uHGOPMAIIMU WK JAHHBIX C yU4ETOM MPeaIoKEeHHON yueOHo! HU3nUecKoil 3a1a4u;

- AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIIUIO PA3TUUHBIX
BUJIOB U (hOPM TMPECTABICHUS;

- CaMOCTOATEIbHO BBHIOMPATH ONTHUMAJIbBHYI0 (OpPMY MPEACTaBICHUS HHPOPMALUU H
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIIOKHBIMH CXEMaMH, AUarpaMMaMi, WHOU
rpauKoi 1 ©X KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUCOHbBIC JCHCTBUS:

- B X0Jie¢ OOCyXIeHHs Y4eOHOro maTepuana, pe3yJbTaToB JIa0OpPaTOpHBIX paboOT U
MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaE€MOU TeMbl U BBICKa3bIBaTh WJIEH,
HalleJICHHbIE Ha PEIICHKE 3a1a4i U OAJIEp KaHue OJ1aroxenaTeIbHOCTH OOLIEHUS;

- COTMOCTaBIIATh CBOM CYXACHHUS C CYXIEHUAMH JPYTMX YYaCTHUKOB JHayora,
OOHapy>KHUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

- BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

- nyOJUYHO TPEACTABISATH PE3yAbTaThl BBIMOJHEHHOIO (DU3UYECKOr0  OIbITa
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

- IOHUMAaTh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHANBUIYAJIbHOU pabOThHI
IIPU pEUICHUU KOHKPETHOM (U3HIecKor MpoOIeMBbl;

- TMPUHMMATH IEJIM COBMECTHOHN [EATEIbHOCTH, OPTaHM30BBIBATH ICHCTBHUS MO €€
JOCTHXKEHHIO: PACTIPENENSTh PO, 00CYX AaTh MPOLECCHl U Pe3ylbTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

- BBIMOJHATH CBOIO YacTh pabOThHI, JOCTUTAs KAa4eCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHU KOMAH]IbI;

- OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT 1O KPHUTEPHSIM,
CaMOCTOATENbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PerynstuBHBIC YyHUBEpCATbHBIC YU€OHBIE IEHCTBUS

CamoopraHu3zanus:

- BBISBIIATH MPOOJEMBI B KU3HCHHBIX W YUYEOHBIX CHUTYyallUsX, TPEOYIOMIHMX IS
peuieHus: GU3NUYEeCKUX 3HAaHUM;

- OPUEHTUPOBATHCS B PA3NIMUYHBIX MOAXO0JAX MPUHATHS pElIeHU (MHAUBUAYAJIbHOE,
MPUHATUE PEIICHUS B TPYIIE, TPUHITHE PEIICHUN TPYIION );

- CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelleHus (U3NYECKON 3aJadyu WM IUIaHa
UCCJIEIOBAHUSI C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATH MpeJIaraeéMble BapUaHThl PEIICHUH;
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- JIeNlaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHATIbHBI UHTEIIJICKT:

- JaBaThb aJICKBAaTHYIO OLIEHKY CHTyallUM W TpemjaraTb IUlaH €€ W3MEHEHHS;
- OOBSICHATh NPUYMHBI JIOCTHXKEHHUS (HEIOCTH)KEHHS) pe3yJbTaTOB JI€ATEIbHOCTH,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

- BHOCUTH KOPPEKTHBHI B ACATEIHHOCTD (B TOM YHCJIE B XOJT BBITIOJIHEHUS (PU3HUECKOTO
WCCJICIOBAHMSI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIUXCS
CUTYaIlUi, YCTAHOBJICHHBIX OIIUOOK, BO3HUKILIUX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

- CTaBUTh €051 Ha MECTO JIPYroro 4eJ0BeKa B XOJ€ CHOopa WM AUCKYCCUU HAa HAYYHYIO
TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;

- OpuU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHud (PU3HYECKUX 3a7ad WIH B
YTBEPKIACHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYroro.

HPEAMETHBIE PE3YJIBTATBI
K koHuy oOydenuss B 7 Kiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

- HCIOJIb30BaTh TMOHATUSA: (U3MUECKHE W XUMUYECKHE SBIEHUS, HAOJI0JEeHuE,
AKCIIEPUMEHT, MOJIEb, THUIOTE3a, €IUHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BemiecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JIBIDKCHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopusl,
paBHOACHCTByOIIAas cuia, Aepopmanus (ymnpyras, IUIACTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

- pasmuyath sBieHUs (Auddy3us, TEMIOBOE€ JBWKEHHWE YacTHI[ BEIIECTBA,
PaBHOMEPHOE JBWKEHHE, HEPABHOMEPHOE IBUKCHHUE, UHEPIIMS, B3aUMOJICUCTBUE TeE,
paBHOBecHE TBEPIBIX TeJl C 3aKPEIUIEHHOM OCBhIO BpaIllEHUA, Mepeaadya JdaBICHUS
TBEPABIMU TEJIAMH, XKUIAKOCTAMH M razamu, atMochepHOe [aBjieHUE, IIaBaHUE Te,
MPEBPAILECHUS] MEXaHUUECKON SHEPruu) MO OMKHCAHUIO UX XapPaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHNUE;

- pacro3HaBaTh MPOSBJICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUU B OKPYKAIOIIEM MUPE,
B TOM 4YucCie (pu3nueckue SIBJICHUS B MPUPOJE: MPUMEPHI JBHKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMA B JKMBOM M HEXHUBOM INPUPOJE, NEUCTBUE CHUIIBI TPEHUS B IMPUPOJEC H
TEXHUKE, BJIUSHUE aTMOC(EPHOTrO MaBJICHHUS HAa J>XUBOW OPraHW3M, IUIaBaHUE pHIO,
phIUard B TeJie YEJIOBEKa, MPHU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

- ONUCHIBaTb M3YyYEHHbIE CBOMCTBA TeNl W (PU3UYECKHUE SBJICHUS, HCIOIb3YS
bu3ndeckue BeIMYNHBI (Macca, 00hEM, TUIOTHOCTh BEIECTBA, BPEMsl, MMyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHJIAa TPEHHUS, JaBJICHUE
(TBEpIOrO TeENa, KUIAKOCTH, rasa), BBITAJIKMBAIONIAs CUJa, MeXaHWdeckas padoTa,
MOIIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D(PUIIMEHT TMOJE3HOTO JEUCTBUS
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MEXaHU3MOB, KMHETUYECKasi U MOTEHIMAJIbHAS SHEPIHs), IPH ONUCAHUU MPABHIIBHO
TPAKTOBAaTh (PU3UUYECKUN CMBICI UCTOIb3yEMbIX BETUYMH, X 0003HAUCHUS U €IUHULIBI
bu3MYEeCKUX BEJIMYUH, HAXOAUTh (GOPMYIbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpadUKd H3YYEHHBIX 3aBUCHMOCTEU

(bu3HYEeCKUX BEJIIUYUH;

- XapaKTepU30BaTh CBOWCTBA Ted, (DU3MUECKHUE SIBICHUS M TMPOIIECCHI, HCIONb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE MPaBUIO» MEXAHMKH,
3aKOH COXpPaHEHHMs MEXAHUYECKOM DHEPruM, INpPU OTOM J1aBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;

- OOBACHATHh (PU3WYECKUE SIBICHMS, NMPOLECCHl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTyalllld MTPAKTUKO - OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYNHHO-
-CII€ZICTBEHHBIE CBSI3H, CTPOUTH O0OBACHEHUE U3 1—2 JTOTMYECKHUX LIaroB ¢ ONOpoi Ha 1—
2 UW3YYEHHBIX CBOWCTBa (U3MYECKUX SBJICHUM, (U3MUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

- pewmwlaTh pacy€THbIC 3aaud B 1—2 JEWCTBHS, HMCHOJIb3YsS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJauu
3aMKChIBaTh KPaTKOE YCIIOBUE, MOACTABIATh (DU3UYECKHE BEIUYUHBI B (DOpPMYIBI U
MPOBOJIUTH PAacU€Thl, HAXOJIUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE ISl PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJY4YEHHON (DU3NUECKON BETMUYUHBI,

- pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOKHO PEIIUTh NpPU MNOMOUIM (PU3UUECKUX
METOJOB, B OIIMCAHUU HCCIECIOBAHUS BBIACIATH IPOBEPAEMOE IPEATIOJIOKEHNE
(rumoTesy), pa3iuyaTh W UHTEPHPETUPOBATH TOJYYCHHBIA PE3ylbTaT, HAXOAHUTH
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €TI0 PE3YJIbTATAM;

- IPOBOJUTH ONBITHI 110 HAOIIOAEHUIO (PU3UYECKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB
Ten: (QopMyIHMpOBaTH MPOBEPSiEMbIE MPEANOJIOXKEHUs, COOUpaTh YCTAHOBKY W3
peI0AKEHHOT0 000pyA0BaHNUS, 3alIMCHIBATH XOJ1 ONbITa U (POPMYIUPOBATH BHIBOADI;

- BBITIOJIHATH TIPSIMBIE U3MEPEHUS PACCTOSIHHS, BPEMEHHU, MacChl Tesia, 00bEMa, CUITBI U
TEMIIepaTyphbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M LIM(PPOBBIX MPUOOPOB, 3AMUCHIBATH
MoKa3aHusi MprUOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

- POBOJIUTH UCCIICIOBAaHUE 3aBUCUMOCTHU OJHOU (PH3WYECKON BEITUYHHBI OT APYTOH C
UCITOJIb30BAHUEM MPSAMBIX M3MEPEHUN (3aBHCUMOCTH ITyTH PAaBHOMEPHO JBHIKYILETOCS
TeJIa OT BPEMEHM JIBMIKCHUS TEJa, CUJIbl TPEHHS CKOJIBKEHHUS OT BECa Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEM Tel U HE3aBUCUMOCTU CHUJIbl TPEHUS OT IUIOLIAAH
COIIPUKOCHOBEHUS TEJ, CHJIBl YIIPYTOCTU OT YIJIMHEHUS NPY>KUHBI, BBITAIKABAIOLICH
CHIIbI OT 00bEéMa TMOrpy>KEHHOM YacTH Tela M OT IJIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Jla, OT TIJyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJo,
yCIIOBUM TIUJIaBaHMSI TeJ, YCJIOBUM paBHOBECUs pblyara W OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4E€OHOTO HCCIENOBaHUsA, COOUpaTh YCTAHOBKY U  BBINOJIHATH
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U3MEpEHHs, CIeays MPEIIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTaThl MOTYyYECHHOU
3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJAE MPEIJIOKEHHBIX TaOMUI] W TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;

- IMPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKUX BEJIWYHMH (IUIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOIrO TeENa, CHJlAa TPEHUS CKOJIBKEHHUS, JaBJICHHE BO31yXa,
BBITAIKMBAIOIIASl CHWJIA, JCHCTByIOU[ass Ha NOTPYKEHHOE B KUIAKOCTh TEIO,
KOA(PGUIIUEHT MOJE3HOTO JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYys MPEIJIOKEHHOM
UHCTPYKILUU: TPU BBIOJIHEHUN U3MEPEHUN cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYEHHE HCKOMOW BEJINYUHBI,

- coOmrojaTh MpaBW/ia TEXHUKU O€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

- yKa3blBaThb MPHUHLMIBI JACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

- XapakTepU30BaTh NPHUHLMIBI JIEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha HMX oOmUcaHus (B TOM 4YHUCJE: MOAIIUIHUKH, YCTPOWCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacCOC,
apeoMeTp), UCIOJIb3ysl 3HAHUSA O CBOMCTBaX (PU3MUECKHX SIBJICHUM U HEOOXOAMMBbIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

- TNPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMALMIO O MPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJs1 OOecredeHus
0e3omacHOCTH TMpu OOpalieHu C NpudoOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUS 370pOBbSI M COOJIOACHHUS HOPM JKOJIOTUYECKOTO TMOBEACHUS B
OKPYKaIOIIEN CpeIE;

- OCYILIECTBIIATb OTOOP MCTOYHMKOB HMHpopMauuu B MHTEpHETE B COOTBETCTBUH C
3aJIaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIINIO, KOTOPAsl SIBISIETCA MPOTUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOI;

- WCIMOJb30BaTh TMpPHU BBHINOJHEHUHM YYEOHBIX 3aJaHUM  HAYYHO--TIONYJISPHYIO
JUTEPATypy (U3UUYECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
Wutepuer, Bnaaerb NOpuéMaMd KOHCIIEKTHUPOBAHHMS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

- CO3/1aBaTh COOCTBEHHbIE KPaTKUE MMCbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(poOpMaluu (pU3HUecKoro coaepkaHusi, B TOM YUCIE MyOJIUYHO JIenaTh
KpaTKUE COOOLIEHUS O pe3ysbTaTax MPOEKTOB UM Y4€OHBIX MCCIIEJOBAHUN, IPU ITOM
IrPaMOTHO HCMOJb30BaTh HW3YUYCHHBIH TOHATHUIHBIA ammapaT Kypca (PU3UKH,
COMPOBOX/IaTh BBICTYIVICHUE MIPE3EHTALINEN;

- IpY BBIIIOJHEHUH YYEOHBIX IPOEKTOB U UCCIIEN0BAHUI PaCIIpEAEsaTh 00s13aHHOCTHU B
Ipynne B COOTBETCTBUM C IIOCTABICHHBIMU 33/1a4aMH, CJICIUTH 3a BBIITOJIHEHUEM IUIaHA
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JNEUCTBUM, aJIeKBAaTHO OIICHMWBATh COOCTBEHHBIM BKJIAJI B JESITEIbHOCTb TPYIIIIHI,
BBICTpaMBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIUX.

K koHmy oOyuenuss B 8 kiacce MpeAMETHBbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:
- WCIMOJB30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB U
MOJICKYJI, arperaTHbhle COCTOSHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMOp(HBIC Tea,
HACBIIIEHHBIN W HEHACBIIICHHBIN Nap, BIAXHOCTh BO3AyXa, TeMIepaTypa, BHYTPECHHSS
OHEPrus, TEIUIOBOM JIBUTaTelb, SJIEMEHTAPHBIA AJIEKTPUUECKHUMN 3apsl, dJIEKTPUUECKOe
M0JI€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;
- pa3nuyaTth SBJIEHUS (TEIJIOBOE PACIIMPEHUE M CKaTHe, TEeIulolepeaada, TEIUIOBOE
paBHOBECHE, CMayuMBaHWE, KaNWUISIPHbIE SBICHUS, WCHApEHUE, KOHACHCAIIUSI,
TJIaBJICHUE, KpUCTAILTU3aIus (oTBEpAEBaHUKE), KUTICHHE, Terionepeaaya
(TeTIONpPOBOHOCTh, KOHBEKIIUS, HW3JIyYCHHE), DJIEKTpU3alMs TeJ, B3auMOJICHCTBHE
3apsioB, ACUCTBHS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE
MarHuToB, JEHCTBHE MArHUTHOTO TOJIS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMarHuTHas
WHIYKIMS) TI0 OINHUCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;
- pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3MUECKHUX SBICHUN B OKPY>KAIOIIEM MHUpE,
B TOM 4YucJe (PU3NYECKHE SBJICHUS B TMPHUPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KaMWUISIPHBIC SIBJICHUS B TPUPOJIe, KpHUCTAUIBI B mpupoje, uznydeHue ColiHIa,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 0Opa30BaHHWE pOCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUECKUE SIBIICHUS B aTMOc(hepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Ipeiid MoarCcoB, POJIb MArHUTHOTO TOJIS JIJISl )KU3HU Ha 3eMJie, TOJIIPHOE
CUSIHHE, TIPU OTOM TNEPEBOAUTh MPAKTUUYECKYIO 3aJadyy B Yy4eOHYIO, BBIJEIATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;
- ONHUCBHIBATh M3Yy4YEHHBIE CBOMCTBA Tel W (PU3UUECKUE SIBJICHUSA, WCIOJIb3Ys
bu3ndecKkue BEIWYUHBI (TeMIeparypa, BHYTPEHHSSI JHEPTUs, KOJIUYECTBO TEILJIOTHI,
yJelbHasl TEIUIOEMKOCTh BELIECTBA, y/eJIbHAS TEIUIOTa IUIABJICHUS, YAEIbHas TEIJIOTa
napooOpa3oBaHusl, yJelbHas TEIJIOTa CrOPAHMs TOIUIMBA, KO3(PPHUIMEHT MOJIE3HOrO
JEeUCTBUSL TETUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3yXa, JJICKTPUUYCCKUIM
3apsili, CUJla TOKA, JIEKTPUUECKOE HAIPSKEHNE, COTPOTUBIICHUE MPOBOIHUKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBa, pabOTa M MOITHOCTH AJEKTPUUECKOTO TOKA), MPU OTHCAHHUH
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIIOIB3YEMBIX BEIMYHMH, 0003HAYCHUS U
eAUHUIIBI  (U3MYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JIAHHYIO
(bU3MYECKYyI0 BEJIIMYMHY C JPYTMMH BeJIUYMHAMHU, CTPOUTHh TpauKyd H3yUYEHHBIX
3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;
- XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBIICHUS W MPOIECCHI, HCIOJb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA,
MNPUHIUI CYNEePIO3UIIMH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
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3akoH OMa U1l yyacTka 1end, 3akoH J[xoyns—JIeHna, 3aKkoH coXpaHEHUs! SHEPTUH, TTPU
3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €0 MaTeMaTHUECKOe
BBIPAXKEHUE;

- OOBACHATH (PU3MUYECKHUE TPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluid TPaKTUKO - OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH MPUYUHHO -
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 TIOTHYECKUX LIaroB ¢ omnopoi Ha 1-2
U3YYCHHBIX  CBOMCTBa  (U3MYECKUX  SBIEHUM, (U3HUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

- pemaTh pacy€THbIC 3a7aud B 2—3 JEWCTBUS, HUCIOJIBb3YS 3aKOHBI U (POPMYIIHI,
CBsA3BbIBAIOIIME (DU3MYECKUE BEJIMYMHBI: HA OCHOBE aHajlu3a YCJIOBHS 3aJaud
3aMKMCBIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JUISl PEIICHUS 3aJadd,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ pElIeHUs, TIPOBOAUTH PACUETHI U
CpaBHUBATH MOJYYCHHOE 3HaAUCHUE (PU3NYECKON BETUYNHBI C U3BECTHBIMU JJAHHBIMU;

- pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIM (HUIUUECKUX
METO/IOB,  HWCIOJb3yS  ONHCAaHUE  MCCIENOBAaHUS,  BBIACHATH  IPOBEPSEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh IMOPSIKAa NPOBEICHUS HWCCIEAOBAHMS,
JI€JIaTh BBIBO/IBI;

- IPOBOJIUTH OMBITHI 110 HAOTIOAECHUIO0 (QU3UYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB
Ten (KamWUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3[AyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHMS U HAIPEBAHMSI MIPU U3IYUYEHUU OT IIBETa
U3JIydaromen (morjomaroniei) TMOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI  OT
TEMIEPATypbl JKUJKOCTH U IUIOIAAM €€ TMOBEPXHOCTH, DOJIEKTpHU3alus Tel W
B3aMMO/JICHCTBUE DJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE IMOCTOSIHHBIX MArHHUTOB,
BU3yaJIM3allisi MAarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHWTOB, JEUCTBUSI MAarHUTHOTO TOJIS
Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBHUIaTENs
MOCTOSTHHOTO TOKa): (OPMyJIMpOBaTh MPOBEPSIEMbIE MPEANOJI0KEHUI, COOUPAThH
YCTAaHOBKY W3 TPEMJIOKEHHOTO OOOpyAOBaHUS, ONMHUCHIBATH XOJ OMbITA U
(bopMyIMpPOBATH BHIBOIHI,

- BBITIOJIHSTH MPSMbIE U3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIHLHOMN BIAKHOCTH BO3/YXa,
CWJIbl TOKA, HANpPSXKEHHUS C HCIOJb30BAHUEM AaHAJOTOBBIX MPUOOPOB U JIaTYUKOB
bu3MYeCKuX BEIUYNH, CPABHUBATH PE3yJbTaThl H3MEPEHHH C YYETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH;

- MPOBOJIUTH UCCIICIOBAHUE 3aBHCUMOCTH OJHOU (PH3NYECKON BETUYHHBI OT IPYToil C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb COMPOTUBIICHUS] MPOBOAHHKA OT
€ro JUIMHBI, IUIOMIAJN MOMEPEYHOrO0 CEUYEHHS U YAEIbHOIO CONPOTUBJIEHUS BEIIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILIErO Yepe3 MPOBOJHUK, OT HAIIPSKEHUS Ha MMPOBOJIHUKE,
WCCJIEIOBAHUE TIOCJIEN0BATEILHOIO W MApaJUIEIbHOTO COEIWHEHUN IPOBOJIHUKOB):
IUIAaHUPOBATh HCCIIEIOBAHUE, COOMPATh YCTAHOBKY W BBINOJHATH U3MEPEHUS, CIENys
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NPEJIOKEHHOMY TUTaHy, (UKCUPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaONIuUI U TpauKOB, IETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BaHUS;

- IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BEIUYMH (yIEsIbHAas TEIIOEMKOCTb
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEII0)KEHHOW MHCTPYKIUH, U BBIYUCISATh 3HAUYEHUE BETUUHHBL;

- coOmonath TMpaBWiIa TEXHUKA O€30MacHOCTH TMpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

- XapaKTepu30BaTh MPHUHLMIIBI JACUCTBUS M3YYEHHBIX HIPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WX ONHMCAHMS (B TOM YHCIE: CUCTEMA OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBasi TypOMHA, aMIEpMETp, BOJBTMETP, CUETUHMK DIEKTPUUYECKON
DHEPrUu, BJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPUOOPHI
(mpumepbl), BJIEKTPUUECKUE MPEAOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUrATEINb
IOCTOSTHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (PU3WYECKUX SBJICHUNA U
HEe00XoaUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

- pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETP, TEPMOC, NCUXPOMETD,
TUTPOMETP, JIBUraTelb BHYTPEHHEIO CrOPAaHMs, 3JIEKTPOCKOI, PEOCTAT), COCTAaBIATH
CXEMBI 3JIEKTPUYECKUX LEMNEH C MOCIEI0BATENbHBIM M IMapaJUIEIbHBIM COCIHHEHHEM
AJIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX LIETIEH;

- TMPUBOAUTH TpPHUMEPHl (HAXOAUTh HUHGOPMALMIO O MpPUMEpPax) MNPAKTHUYECKOro
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B IOBCEJAHEBHOM MKU3HU [UIsl OOecCHedeHus
O0e3omacHOCTH TMpu OOpalieHuH C NpudOpaMH M TEXHUYECKHUMH YCTPOMCTBaMH,
COXpaHEHHUs 3JI0pOBbSI M COOJIIONEHHMS HOPM JKOJIOTMYECKOrO TMOBEICHUS B
OKpYKaIOIIEN CpeIE;

- OCYUIECTBJISATh MOMCK HHpopManmu (u3nueckoro conaepxaHusi B HMuTepHere, Ha
OCHOBE HMEIOUIMXCS 3HAHUW W NYyTEM CpPAaBHEHUS JOIMOJIHUTENIBHBIX HCTOYHUKOB
BBIIETATh HH(OpMALINIO, KOTOpasl SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

- WCIMOJb30BaTh IMPU BBHINOJHEHUHM YUYEOHBIX 3alaHUM  HAYYHO--TIONYJISPHYIO
auTepaTypy (U3HUECKOrO COJIepXKaHHs, CIpaBOYHbIE MaTepuaibl, PECypChl CETH
Wutepuer, Bnagerb nOpuéMaMd KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

- CO3/1aBaTb COOCTBEHHBIC IMHUCBMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 00001as
MH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHMKOB (PU3MUECKOIO COAEpX aHUs, B TOM YHUCIIE
nyOJMYHO  NPEICTaBIATH  pe3yJbTaThl  NPOEKTHOW  WJIM  MCCIEN0BATEIbCKOU
JEATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJb30BaTh MU3yYECHHbIA NMOHSATUIHBIA ammapar
Kypca (pU3UKH, CONPOBOXK/IAaTh BBICTYIUIEHUE TIPE3EHTALIUEH;
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- TIpY BBITIOJTHCHUHM YYEOHBIX TMPOCKTOB M HCCICAOBAHMA (DU3UUSCKUX IMPOIIECCOB
pacnpenenats 00S3aHHOCTU B TpyINIe B COOTBETCTBUU C IMOCTABICHHBIMU 33/1aYaMH,
CIEIUTh 32 BBINOJHEHUEM IIJIaHA JEUCTBUM W KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OLICHMBATh  COOCTBEHHBIM  BKJAJ B  JIEITEIIBHOCTh  TPYMIbl, BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonmy oOydenuss B 9 kiacce mpeAMETHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
- UCIOJB30BaTh MOHATHUS: CUCTEMa OTCYETa, MAaTepHUalIbHAas TOYKA, TPACKTOPUS,
OTHOCUTEJIBHOCTh MEXAaHWYECKOTO ABMKEHUS, nedopmarus (yrnpyras, miacTU4YecKas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IIEPETPY3KH, LIEHTP
TSKECTH, AOCOJIOTHO TBEPAOE TEJIO0, LEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE,
MEXaHUYECKHME KojebaHus W  BOJHBI, 3BYK, WHOPa3ByK U  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IKaJla JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHl HCIYCKAHHWsS U TOTJIONIeHMs, aibda-, Oera- W Tamma-
W3JIy4YCHUS, U30TOIBI, IICPHAS] SHEPIETUKA;
- pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPAMOJIUHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJCHNUE TeJ, PaBHOMEPHOE
JIBW)KEHUE TI0 OKPYXXHOCTH, B3aUMOJCHCTBUE TeEJ, PEAKTUBHOE JBHUKEHHUE,
KoJjiebaTenbHOe JIBIDKEHUE (3aTyXalollue W BBIHYXKJICHHbIE KoOJIeOaHUs), PE30HAHC,
BOJJHOBOE JIBUJKEHWE, OTPAXEHHE 3BYKa, MPSIMOJMHENHOE PpaCIpOCTPaHEHUE,
OTPaXEHUE U IPEJIOMIICHUE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHNE
0eroro cBera B CHEKTP W CJOXKEHHUE CIEKTPAJIbHBIX IIBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsl paJIMOAKTUBHOCTh, BO3HUKHOBEHHE JIMNHENYATOrO CIIEKTPa U3JIyYEHUs) 110
ONHMCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JAHHOE
(bu3nUecKoe SIBJICHHUE;
- pacmo3HaBaTh MPOSBJICHUE U3YUYEHHBIX (DU3NUYECKUX SBICHUM B OKPYXKAIOIIEM MUPE
(B ToM umcie Hpu3ndecKue sIBJICHUS B IPUPOJIC: MPUIUBLI U OTJIMBBI, IBI)KCHHUE TIIIAHET
ConHeyHOH CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMM, 3EMJIETPSICEHUE, CEHCMHYECKHME BOJHBI, IyHAaMH, 3XO, I[BETa TE,
ONTHUYECKUE  SBJICHUS B  MPUpPOJAEC, OHOJIOTHYECKOE  JIEUCTBUE  BUAUMOTO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO M3JIyYCHUH, €CTeCTBEHHBIM PaTMOAKTUBHBIN
dboH, KOCMUYECKHE JIy4d, PaTUOAKTUBHOC W3IYYCHUE TMPUPOJHBIX MHHEPAJIOB,
JEUCTBUE PAJUOAKTUBHBIX M3TyYCHUN HAa OPraHU3M YEJIOBEKA), IPU 3TOM MEPEBOUTH
MPaKTUYECKYIO 33/1auy B y4eOHYIO, BBIAEIATH CYIIECTBEHHbIE CBOMCTBA (MpPU3HAKH)
bu3NUeCcKUX SBICHU;
- ONHWCHIBaTh W3yYCHHBIE CBOWCTBA TeN W (PU3WYECKHUE SIBICHUS, WCIOIb3Ys
bu3nYecKue BEIMYMHBI (CPEIHsST ¥ MTHOBEHHAsT CKOPOCTh TeJa MPH HEPAaBHOMEPHOM
JBU>)KCHUM, YCKOPEHHE, MEPEMEIICHHE, MyTh, YIJIOBask CKOPOCTb, CHJIa TPEHUS, CHJIA
YIOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC Tesla, UMITYJIbC Tela,
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UMIYJIBC CUJIBI, MEXaHW4eckass paboTa W MOUIHOCTb, MOTEHIMANbHAS SHEPrus Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS YHEPTrHsl CXKATOM MPY>KUHBI,
KMHETHYECKasi YHEPTHUs, MOJTHAs MEXaHUYeCcKas SHEPIus, epUoJ] U YacToTa KoJieOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb
MPEJIOMJICHUSI CpPEJlbl), MPU ONUCAHUM TMPABUIBHO TPAKTOBATh (PUIUYECKHUM CMBICIH
UCIIONIb3YEMBIX BEJIMYWH, 0O003HAUYCHHUS U €IUHHIIBI (DPU3HMUECKUX BEJIMYWH, HAXOAWUTH
dbopMyIibl, CBSA3BIBAIONIUE MAaHHYIO (U3MUYECKYIO BEJIMYHHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TpaUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

- XapaKTepU30BaTh CBOMCTBA TN, PU3NUECKUE SBJICHUS U MPOLECCHI, UCIIOJB3YS 3aKOH
COXPaHEHHUSI PHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYMEPIO3UIIUUA CHII,
MPUHLIUI OTHOCUTENbHOCTH ["anmuies, 3akoHbl Hpi0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPAXCHHMSI W TIPEJIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHUS 3aps0BOTO U
MaccoBOIO 4YMCENI TMpHU SAEPHBIX pEaKUusAX, IpU OTOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3allUChIBaTh €T0 MATEMATHUECKOE BBIPAXKECHUE;

- OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE M B KOHTEKCTE
CUTyalluli TPAaKTUKO - OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUIMHHO--
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpoM Ha 2—3
U3YYEHHBIX  CBOMCTBa  (U3MYECKUX  SBJIEHUHM, (U3MUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

- pewaTh pacu€THble 3a7ayd (ONMUpArOUIMEecs Ha CUCTeMy U3 2-3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI W (OPMYIIBI, CBSI3bIBAIOIIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE
aHaJli3a yCJIOBHUS 3aJlauM 3alHUChIBaTh KPAaTKOE YCJIOBUE, BBISABISTH HEJOCTAIOIIME WIN
M30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NJISi PElICHUs,
IPOBOAUTH pacy€éTbl W  OICHUBATh PEATUCTHYHOCTh TOJYYEHHOTO 3HAYCHHUSA
(bu3nYECKON BEIMYUHBI;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEHIMTh MPU TOMOIIH (PUINIECKUX
METOJIOB,  HWCIIOJIb3Ysl ~ ONHCAaHWE  MCCIEIOBAHUSA,  BBIIEIATH  INPOBEpPsiEMOe
IPEINoIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPsAKA TPOBENCHUS HCCIEIOBAHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YJIbTAThl HAOIIOACHUN U OTBITOB;

- TIPOBOJIUTH OMBITHI TIO HAOTIOACHHUIO (DM3MUECKUX SBICHUHN WM (U3NUECKUX CBOMCTB
Ten (U3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHUs SHEPTUH, 3aBUCUMOCTb
nepuojaa KoyiebaHuil mpy>KMHHOTO MasTHHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYJIbl MaJIbIX KOJIeOaHUH, MPSMOIUHEIHOE paclpocTpaHeHHe
CBETa, pa3lioKeHUEe OeJoro cBeTa B CIEKTpP, M3y4YEHHE CBOWCTB H300paKeHHs B
IJIOCKOM 3€pKajle M CBOWCTB H300pakeHHsl MpeAMeTa B COOMparoliei JHH3E,
HAOJIOJICHUE CIUVIOUIHBIX W JIMHEHYaThIX CIEKTPOB W3IYYECHUS): CAMOCTOSITEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHuUs, OMUCHIBATH X0/ OMbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOBL;
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- TPOBOJUTH MPHU HEOOXOTUMOCTU CEPHUIO MPSMBIX HW3MEPEHUH, ONpeAessis CpeaHee
3HaYCHHE U3MEpSEeMON BeIMYUHBI ((POKYCHOE pacCTOSTHUE CcOOUparoIiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIOC00a U3MEPEHUS (M3MEPUTEBLHOTO ITPUOOPA);

- MIPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHMH C UCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBUKECHUU
0e3 HayaJbHOM CKOPOCTH, MEPHO/Ia KoJIeOAHUM MaTEMaTUUYECKOr0 MasgTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTH yTJia OTPaKEHHUs CBETa OT yrila MaJCHUS U yria IpeloMIICHUS OT
yria majeHusi): MJIaHUPOBATh HCCIEAOBAHHE, CAMOCTOSITENIbBHO COOMpaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH B BHUJE
TaOIUIl ¥ TpaUKOB, IEIATh BEIBOJBI 10 Pe3yIbTaTaM UCCIIECIOBAHUS;

- TPOBOAWTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYHH (CPEIHSAS CKOPOCTh H
YCKOpPEHHUE Tejla MPU PaBHOYCKOPEHHOM JABM)XEHUHU, YCKOPEHUE CBOOOIHOTO TMaeHUS,
KECTKOCTh MPYXKUHBI, KOAPPUIUEHT TPEHUsI CKOJBXKEHMs, MEXaHHueckas padboTra u
MOILHOCTh, YacTOTa M IMEpHoj KojJeOaHWH MaTeMaTUYecKOoro U MPYKUHHOTO
MasiTHUKOB, OITHYECKas CUJIa COOMparolie JIMH3bI, pPaJuOaKTUBHBIA  (DOH):
IUTAHUPOBATh W3MEPEHHs, COOMpaTh AKCIHEPUMEHTAIbHYI0 YCTAaHOBKY W BBINOJHSTH
U3MEpEHMs, ClIeys MPEIOKEHHON WMHCTPYKLUU, BBIUUCIATH 3HAUEHHE BEJIUYUHBI U
aHAJIM3UPOBAaTh IOJIYYEHHbIE pe3yJlbTaThl € Y4YETOM 3aJ@aHHOW MOTPEIIHOCTH
VU3MEpPECHUM;

- coOnrojaTh MpaBWiia TEXHUKM O€30MacHOCTH TMpu padbore ¢ aabopaTOpHBIM
000opy10BaHUEM;

- paznuyaTbh OCHOBHBIE MPHU3HAKU HM3YUYEHHBIX (U3UYECKUX MOJENEH: MaTepuasibHas
TOUYKa, aOCOJIOTHO TBEPJOE TEJIO, TOUEUHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
IJIaHeTapHasi MOJEb aTOMa, HYKJIOHHAs! MOJIETTb @aTOMHOTO SI/Ipa;

- XapaKTepu30BaTh MPHUHIMIBI ACHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha WX OMHMCAHUA (B TOM YHCIE: CIIUIOMETp, JATYUKU TOJIOKECHHUS,
paccTosiHUS U YCKOPEHHUs, pakeTa, 9X0JIO0T, OYKHU, IEPUCKOI, oToanmapaT, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), HCMONb3ys 3HAHHUS O
CBOMCTBaxX (PM3NUYECKUX ABJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

- HCTIOJIh30BaTh CXEMBI U CXEMAaTHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOICTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX MPOLECCOB IMPH PEHICHUH y4eOHO--
NPAKTUUECKUX 3a7ay, ONTUYECKHE CXEMBI Ui MOCTPOCHUS HM300paKEHUM B IMIJIOCKOM
3epKajie ¥ cOOMparoIieH JIMH3E;

- TNPUBOAUTH TPUMEPHI (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MNPAKTUUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHWWA B TOBCEIHEBHOM >KHU3HU HJisi OOecredeHus
Oe3omacHOCTH TpH OOpalleHnd ¢ TOpubopaMu M TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpAaHEHHUS 370pOBbSI M COOJIOACHHS HOPM JKOJIOTUYECKOTO TMOBEACHUS B
OKPYKAIOIIEH CPELE;
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- OCYHIECTBIISITh TOUCK HWH(pOpManuu Qundeckoro conaepxanus B HHTepHere,
CaMOCTOSITENILHO (OPMYIUPYST TMOHCKOBBIA 3ampoc, HAXOAUTh MYTH OMNPEICICHHUS
JIOCTOBEPHOCTH TOJTY4YEHHOM HMH(POpMalMUM Ha OCHOBE MMEIOIIMXCS 3HAHUU W
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

- HUCHOJB30BaTh IPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUil  HAY4YHO--TIOMYJIIPHYIO
auTepaTypy (U3HUECKOrO COJEp)KaHUs, CIPaBOYHbIE MaTEpHUalibl, PECypChl CETH
WuTepHeT, BiageTh NOpUEMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

- cO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE UH(opMauu
U3 HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOrO COAEpKaHUsA, MyOJUYHO MPEACTABIAThH
pEe3yabTaThl MMPOEKTHOW WIIA HCCIIENOBATEIBCKON AEATEIIBHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBI NOHATHUIHBIA amnmapar H3y4aeMoro paszaena (U3UKA |
COINPOBOX/ATh BBICTYIJICHUE IIpE3€HTaluel ¢ y4€TOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
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KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM Kontpoabiie  JlaGopaTopubie JaekTpoHHbIe (HU(pPOBbHIE)
n/n NMpOrpamMmbl Bcero paGOTLI paBoTLI o0pa3oBaTejibHbIE PeCypPChl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o MPUPOe 2 bubmmoreia LIOK
https://m.edsoo.ru/7f416194
12 du3nYecKue BeITUNYNHBI 2 1 bubnmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnea 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
2.1 CrpoeHue BemiecTBa 1 Bubmorexa HOK
https://m.edsoo0.ru/7f416194
29 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI] 5 1 bu6mmoreka [JOK
BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHUS BEIECTBA 2 1 };'[H'[T)JISH;)/T’;K; dLégg ru/ 7416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 MexaHUUEeCKOE OBUKEHUE 4 bubmorexa LHOK
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 7 2 bubmorexa HOK
’ ’ https://m.edsoo.ru/7f416194
3.3 Cwnna. Buner cun 10 1 2 bu6mmorexa [{OK
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https://m.edsoo.ru/7f416194

Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
TEeIaMU, )KUAKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBrieHHE )KUIKOCTH 5 bubmorexa HOK
https://m.edsoo0.ru/7f416194
4.3 ATMOC]epHOE TaBICHHE 6 Bubamorexa HOK
https://m.edsoo0.ru/7f416194
44 JleiicTBUE KUJIKOCTH U Ta3a Ha 7 5 bubmuorexa [JOK
HOrpyk&HHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHepIrus
5.1 Pabora 1 MOIIIHOCTH 3 bubmorexa LHOK
https://m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f416194
5.3 MexaHnueckast JHEpIrust 4 bubamorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 10

[NPOT'PAMME
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8 KJIACC
K
Ne i/ HaumeHoBaHue pa3jiesioB U TeM OMEECTRO anC<OB 126 JaekTpoHHbIe (HU(pPOBbHIE)
) NPOrpaMMblI Bcero p;gloTTI::ﬂbele p: 6(:)Tp]3T0prle o0pa3oBaTejbHbIE PeCypPChl
Pa3nen 1. TemioBble siBjeHUs
. bubmnoreka LIOK
1.1 CrpoeHnue u CBOICTBA BELIECTBA 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenonsie mponecce! 24 2 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 29
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DneKTpuuecKue 3apsaabl. 3apsHKeHHbIE 5 bu6nuorexa [IOK
' Tella U UX B3aHUMOjieiicTBHE https://m.edsoo.ru/7f4181ce
b K
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 23 2 4 hﬁ%?;}:?;igo ru/7§4181ce
23 M 4 bubmuorexa [JOK
' ATHIHTHRIE ARTCHIA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 DMeKTPOMATHHTHAS HAY K > https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 -

[TPOTPAMME
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9 KVIACC
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HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ NMpoOrpamMmbl Bcero Kontpoabueie  Jlaboparopnrre o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoTsbI
Paszjnen 1. Mexanuveckne siBJIeHUSA
11 MexaHn4yecKoe JABUKEHUE U CIIOCOOBI €ro 11 1 bubnnorexa [JOK
' onUCcaHust https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 17 1
SAHMOACHETEHE TE 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 12
AKOHB! COXpancHItt 1 2 https://m.edso0.ru/7f41a4a6
Wroro no pazaeny 40
Pa3pnen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 MexaHn4eckre KoaeOaHus 7 1 ﬁﬁf)zﬂf/ﬁKgcﬁgé{ ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 https://m.edso0.ru/7f41a4a6
Hroro no pazaeny 15
Paszpnen 3. CBeroBble siBJICHUSI. DJIEKTPOMATHUTHbIE BOJIHBI.
bubmuorexa [JOK
3.1 3aKOHBI pacpOCTPAHEHUS CBETA 5 https://m.edsoo.ru/7f41a4a6
b K
3.2 JIuH3b! 1 onTHYECKHE TPUOOPHI 6 1 hth?)HSP-I;)/T;K;dLégo ru/7f41ada6
3.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 4 Bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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9J'I€KTpOM3FHHTHO€ ITOJIC.

bu6mmoreka [IOK

34 DIEKTPOMATrHUTHBIE BOJIHBI. 6 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 21
Pa3nen 4. KBanToBbI€e SIBJICHHS
51 HcnyckaHnne u norionieHue cBeTa 6 bubmmoreka [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenue aTOMHOrO sijipa 4 BH6HI/_IOTeKa LOK
https://m.edsoo.ru/7f41a4a6
53 SnepHble peakiun 7 BH6HI/_IOTeKa LOK
https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
Pa3ne 5. [loBTOpUTEIbHO-00001IAIOIIMIA MOTYJIb
6.1 [ToBTOpEeHME U 006001IIEHUE COAECPIKAHIS 9 bu6nmoreka [JOK
Kypca Gusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

7 KIIACC
Kon . .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'O 00111ero
NpoBepsieMoro
o0pa3zoBaHus
pe3yJbTara
11 UCIOJIb30BaTh U3YUYEHHBIC TOHATHS
19 pa3nuyarh SBICHHUS MO OMNHUCAHUI0O WX XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JAHHOE
(bu3nuecKoe sIBICHHE
pacro3HaBaTh MPOSIBICHUE U3YICHHBIX (DH3UYECKHUX SBICHUH B OKPYKAIOMIEM MHUPE, B TOM YUCIIe (DU3UYECKHE SIBIICHUS B
1.3 MIPUPOJIE, TIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 337auy B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBa (TMPU3HAKH)
(bU3UYECKUX SBICHUN
OIHMCHIBATh W3YYCHHBIE CBOMCTBA T M (PU3WUYCCKUE SIBIICHUS, WCTONB3YS (DU3UYECKHE BEIMYUHBI, NMPU OIMHCAHUN
14 MPaBWJIBHO TPAaKTOBAaTh (PU3UYECKUII CMBICT HCHOJIB3YEMBIX BEIHUYWH, UX OOO3HAUYEHUS U EIUHUIBI (PHU3UIECKHUX
BEJIMYMH, HAXOJUTh (OPMYJIBI, CBS3BIBAIONINC JTaHHYIO (U3MUYECKYIO0 BEIMYUHY C JPYTUMH BEIWYHMHAMH, CTPOWTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BETUIHH
15 XapaKTepu30BaTh CBOMCTBA Teld, (M3MUECKUE SIBJICHUS U TMPOLIECCHI, MCIONb3YsI M3YYCHHBIE 3aKOHBI, IPH 3TOM JaBaTh
CIIOBECHYIO ()OPMYJUPOBKY 3aKOHA U 3aITUCBHIBATH €r0 MAaTEMAaTHYECKOE BRIPAKCHUE
OOBSCHATh (pU3MYECKHE SBJICHHS, TPOIECCHl U CBOWMCTBAa Tel, B TOM YHUCIE W B KOHTEKCTE CUTYyallUld MPaKTHUKO-
1.6 OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH MPUIHHHO-CIICJCTBCHHBIC CBS3H, CTPOUTH OOBSICHCHHE M3 1 — 2 JIOTHYECKUX
1aroB ¢ ONopoi Ha | — 2 U3YYEHHBIX CBONCTBA (PU3NUYECKUX SIBICHUH, PU3NISCKUX 3aKOHA WM 3aKOHOMEPHOCTH
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1.7

1.8

1.9

1.10

111

pemars pacuéTHble 3a1a4u B 1 — 2 IeHCTBUS, UCIOJIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3NUYECKIE BEIIUYUHBL: HA
OCHOBE aHAJIM3a YCJOBHA 3aJaud 3alUCHIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYIBI H
MIPOBOAUTH PACUYEThl, HAXOJUTh CIPAaBOYHbIC JaHHbIC, HEOOXOIUMBIC JJISl PEIIeHUs 3a/1ay, OLICHUBATh PEaTHUCTUYHOCTh

MOJIY4eHHOW (PU3NIECKON BETHUHHBI

pacrio3sHaBaTb HpO6JI€MI>I, KOTOPLIC MOXHO PCIIWTH IMPHU IMOMOIIH (1)1/13H‘~I€CKI/IX MCTOA0B, B OIIMCAaHHMH HCCIICAOBAHHA
BBIACIIATL IMIPOBEPACMOC IIPCAIIOIOKCHHUC (I‘I/IHOTGS}/), pasjimuyatb W HHTCPIPETUPOBATH HOqueHHBIﬁ pe3yibTar,

HaxXxoauThb OIIINOKH B XO0J¢€ OIlbITa, A€JaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

IIPOBOJIMTH OMBITHI 110 HAOIIOICHUIO (PU3HUECKUX SIBJICHUN WK (PH3UYECKUX CBOMCTB Tel: (POPMYIUPOBATH ITPOBEPSEMBIE
MIPEINOJIOKEHHSI, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 00OpYIOBaHMs, 3alMChIBATh XOJ ONbITa U (HOPMYyIUPOBATH

BBIBObI

BBIIIOJHATE MPAMBIC HU3MEPCHHA C HCIOJb30BAHUCM AHAJIOTOBBIX U III/I(i)pOBI)IX HpI/I60p0B, 3alIMChIBaTh ITOKa3aHUsA

npuOOPOB € YUETOM 3aJJaHHOI aOCOITIOTHOM MOTPEeIHOCTH U3MEPEHUI

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BENUWYMHBI OT JAPYrol C HCIOIb30BAaHUEM MPSMBIX
M3MEpEeHUH, y4acTBOBaTh B IUIAHUPOBAHMM Yy4eOHOTO MCCIIENOBAaHUS, COOMpaTh YCTAaHOBKY M BBINOJIHATH M3MEpPEHHUS,
clenysl IpeIoKEHHOMY IUIaHy, (UKCHpPOBAaTh PE3yJbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3MYECKHX BEJIWYUH B BHJE

NMPpCAJIOKCHHBIX Ta6JII/II_[ n l"pa(bI/IKOB, ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM HCCICAOBAHNA

1.12

1.13

1.14

IMpOBOAWUTL KOCBCHHBLIC HU3MCPCHHA (I)I/IBI/I‘-ICCKI/IX BCJIIMYNH, CJICAYA HpeﬂHO)KCHHOﬁ HHCTPYKIUU: TIPU BBINOJIHCHUN

H3MepeHI/Iﬁ CO6I/IpaTB SKCIICPUMCHTAJIbBHYIO YCTAHOBKY W BBIYHUCIATE 3HAYCHUC MCKOMOM BETWYHNHEI
co0JII0AaTh MpaBUiIa TEXHUKHK 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

YKa3blBaTh TPHUHIUMBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB, XapaKTepH30BaThb NPUHLMUIIBI JAEHCTBUS

HU3YUCHHBIX HpI/I60p0B Hn TCXHUYCCKUX YCTPOﬁCTB C INOMOIIBKO HX OIKUCAHUA, HCIIOJIb3YySA 3HAHUA O CBOMCTBaxX
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(bl/ISI/ILICCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC q)I/I?)I/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

HNPUBOIUTE MPUMEPH (HAXOAWTh MH(OPMANMIO O MPUMEPax) MPAKTUYECKOTO HCIIOJIB30BaHUS (PU3NYECKUX 3HAHWH B
1.15 MOBCEHEBHOM KU3HU Uil o0ecriedeHus: 0€30MacHOCTH MPpH O0paIlleHny ¢ TPUOOpaMy M TEXHUYECKUMHU YCTPOHCTBAMH,

COXpPaHCHUS 300POBbA U CO6J'II-O,[[CHI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B OKp}I)KaIOH_[eﬁ cpeae

OCYHICCTBJIATD OT60p HMCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B COOTBCTCTBHHU C 3alaHHBIM IIOMCKOBLIM 3aIIpOCOM,
1.16 Ha OCHOBC UMCHOIIUXCs 3HAHUM U HYTeM CpaBHCHHA pa3JIMIHBbIX UCTOYHUKOB BBIACIIATH I/IH(l)OpMaHI/IIO, KOTOpas sABJIACTCA

MIPOTUBOPEUUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

UCIOJb30BaTh IPH BBINOJIHEHUH Y4YeOHBIX 3a/JaHUil HayyHONOMYJSPHYI JUTEeparypy (u3nueckoro coaepkaHus,
1.17 CIpaBOYHbIE MaTepHajbl, pecypchl ceTu MHTepHET, BiageTh NpUEMaMHU KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE KPATKHE MHUCbMEHHBIE U YCTHbIE COOOLIEHUS Ha OCHOBE 2 — 3 HCTOYHMKOB HMH(OpMAaIUu

(I)I/I3I/ILICCKOFO COACPIKaHHA, B TOM YUCIIC HY6J'II/I‘-IHO ACJIaTh KPATKHC COO6H.I€HI/I$I 0 pe3yJibTaTax MPOCKTOB HIIN y‘Ie6HLIX

1.18
UCCIIEIOBaHMM, NMPU 3TOM I'PaMOTHO HCIOJB30BaTh W3Y4YEHHbIH MOHSTUHHBIN ammapaT Kypca (U3HKH, COIPOBOXKAATH
BBICTYIUICHHE NIPE3CHTALUEN
IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUM pachpenensaTh OO0S3aHHOCTH B TPYyINIE B COOTBETCTBUU C
1.19 MIOCTABJIEHHBIMU 3aJJauaMi, CIEAUTH 32 BBINOJIHEHHWEM IlIaHa JIEHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJAJ B
JEATEIbHOCTD TPYIIIIBI, BEICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOIECUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX
8 KUIIACC
Kon . .
DOBEDSIEMOLo IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero
posep o0pa3zoBaHust
pe3yabrara
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11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

pas3iinyaTth SABJICHHUSA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC

¢busnveckoe sBICHUE

paciio3HaBaThb IMPOSABJICHUC N3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBIICHUH B OKpYyXaroumeM MHPE, B TOM YUCIIC (1)I/IBI/I‘ICCKI/IC SBJICHUSA B
npupoac, Nnpu 3ToM NEPCBOAUTH IMNPAKTUYCCKYIO 3a4ady B yqe6Hy10, BBIACIIATE CYIICCTBCHHBIC CBOMCTBa (HpI/I3HaKI/I)

(bU3HYECKUX SIBICHUN

OIMCHIBATh HM3y4YCHHBIC CBOMCTBAa Tell W (U3UYECKUE SBICHUS, HCIONB3Ys (PU3MUECKHE BEIMYHMHBI, MPU ONHCAHHU
IIPaBUJIBHO TPAKTOBATh (PU3UYECKUI CMBICI HUCHOJIb3YEMBIX BEJIWYMH, O0O3HAYCHMS M €JUHMLBI (PU3MUYECKUX BEIUYMH,
HAXOOUTh (HOPMyYINbI, CBSA3BIBAIONINE JAHHYIO (HU3MUECKYIO0 BEIWYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKu

HU3YUCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘16CKI/IX BCIMYHH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/ISI/I‘I€CKI/I€ SABJICHUSA W IIPOLCCChI, UCIIOJb3YysA M3Y4YCHHBIC 3aKOHBI, IIPHU 3TOM JaBaTb

CJIOBCCHYHO Q)OpMy.TII/IpOBKy 3aKOHa U 3alIUCbIBATh €ro MAaTCMATHYCCKOC BBIPAKCHUC

1.6

O0OBICHATH (bI/I3I/I‘-IeCKI/Ie mponeccCul U CBONCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa: BbIABIATE NIPUINHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHHE U3 1 — 2 JJOTHYECKHUX IIaroB C IIOMOIIBIO 1-2

HU3YUCHHBIX CBOMCTBA (I)I/BI/ILIGCKI/IX HBHCHHﬁ, (bI/I3I/I‘IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

peuaTtb paC‘{éTHBIe 3aga4u B 2-3 HCﬁCTBHH, HCIIOJIb3YA 3aKOHBI U (I)OpMyJ'IBI, CBA3BIBAIOIIHEC (bI/ISI/ILIeCKI/IC BCJIIMYMHEBI: Ha
OCHOBC aHaJIM3a YCJIOBHUA 3ada4du 3allMCbIBATh KPATKOC YCJIOBHEC, BBIABIIATH HEAOCTATOK AJAHHBIX JIA PCHICHUSA 3adayi,
BBI6I/IpaTB 3aKOHBI U (I)OpMy.TIBI, H606XOI[I/IMBIC IS e€ peuicHus, MpoOBOAUTL paC‘-IéTLI " CpaBHUBATH MMOJTYYCHHOC 3HAYCHUC

CbI/ISI/I‘-IeCKOﬁ BCJIMYHHBI C U3BECTHBIMU JJaHHBIMU

pacrio3HaBaTb HpO6.]'IeMI)I, KOTOPBIC MOXHO PpCIINTh IIpU ITOMOLIN CbI/ISI/I'-IeCKI/IX MCTOOB, HCIIOJB3yd OIMUCAHUC

HCCIICAO0BAaHN, BBIACIIATE MPOBECPACMOC NMPCAINIOJIOKCHUC, OUCHUBATL IMPABUJIBHOCTD IMOPAAKA MPOBCACHUSA HMCCICIOBAHUA,
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J€J1aTh BBIBOJbI

1.9

MIPOBOAUTH OMBITHI MO HAOMIOIEHUIO (DPU3MUYECKUX SIBICHUN WM (GU3NYECKUX CBOMCTB Ted: GOpMyIHpOBaTH MPOBEPSIEMbIC
MPEIOI0KEHUs, COOMPATh YCTAHOBKY M3 NPEIJIOKEHHOTO OO0OPYAOBaHUS, OMUCHIBATH XOJ ONbITa U (OPMYIHPOBATH

BBIBOJbI

1.10

1.11

BBIIIOJIHATH IIPAMBIC UBMCPCHUS C UCIIOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB Hn JaT4YUKOB (1)I/ISI/II-ICCKI/IX BCJIMYHH, CPABHHUBATb

PE3yNIbTaThl U3MEPEHUH ¢ YIETOM 3a/1aHHOHN a0COFOTHOM MOTPEITHOCTH

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJTHOW (PU3NYECKOM BEIMYUHBI OT JPYTOi € UCIIOIBb30BaHUEM MPSIMBIX U3MEPEHUH:
IUIAaHUPOBaTh HUCCIEIOBaHUE, COOMpaTh YCTAHOBKY W BBIIOJHATh H3MEPEHUs, CleAys MpeAJoXKEeHHOMY IIIaHy,
(buKCUpOBaTh pE3yabTATHI IMOJYYCHHOH 3aBUCHMOCTH B BHIE TaOIWIl M TpaduKoOB, AENaTh BBIBOJABI MO pe3yjbTaTaM

HCCICOOBAHUA

1.12

IMPOBOAWUTL KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCJIIMYHH! IIJIAHUPOBATH H3MCEPCHHA, CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO

YCTAaHOBKY, CIICAY npez[nox(eHHoﬁ HHCTPYKIHWHU, U BBIYUCIIATh 3HAUCHUC BEJINYHNHBI

1.13

co0Jr01aTh MpaBMiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaTOpHbIM 000pyI0BaHUEM

1.14

1.15

1.16

XapaKTCPU30BaTh IMMPUHIUIIBL JEeHCTBUA N3YUYCHHBIX HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCaHMu:,

HCIIOJIB3YA 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHHUH U HGO6XOI[I/IMI)IC (1)I/ISI/I‘-I€CKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTb MPOCTbIC TEXHHUYCCKUC yCT’pOﬁCTBa 1 U3MCEPUTCIIbHBIC HpI/I60pI>I IIo ¢cXeéMaM M CXECMAaTHUYHBIM PHCYHKaM,
COCTaBJISITh CXCMBI JJICKTPUYICCKHUX ueneﬁ C MOCICAOBATCIbHBIM U MAPAJUICIBbHBIM COCAUHCHUCM J3JICMCHTOB, pa3jinyad

YCJIOBHBIE 0003HAYECHHS DJIEMEHTOB DJICKTPUUICCKUX IeTen
MPUBOJUTH MPUMEPHI (HAXOAUTh WH(OPMAIMIO O TPHUMEpax) MPAKTHUYECKOTO HCIOJIB30BaHUA (U3MUYECKUX 3HAHWA B
MTOBCETHEBHOM KU3HU JJIs1 oOecriedeHusl Oe30MacHOCTH NP OOpallleHuu ¢ MPUOOpaMH U TEXHHUYECKUMHU YCTPOICTBaMH,

COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUS HOPM KOJIOTUYECKOTO MOBEJCHHS B OKpY Katollel cpeze
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OCYIIECTBJIATH MOUCK MH(pOpMaIuu GU3HIECKOTO couepKaHus B ceTd MIHTEpHET, Ha OCHOBE UMEIOIIMXCS 3HAHUHA U MTyTEM
1.17 CPaBHEHHUS JOMOJHUTEIBHBIX UICTOYHHKOB BBIICTSATh HH(DOPMAIIHIO, KOTOPAsl SBISETCS MPOTUBOPEUUBOI MM MOKET OBITh
HEJIOCTOBEPHOMU
WCIIOIb30BaTh TPH BBINOJHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JIMTEPaTypy (U3HUECKOr0 COJEpKaHUS,
1.18 CIIPaBOYHBIC MaTepHajbl, Pecypchl ceTu HVHTEpHeT; BIaAeTh NMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MPEOOpa3OBaHUS
nH(OpMAaLIUY U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIC U KPATKUE YCTHBIE COOOIIeHHs, 0000111ast HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHHUKOB
119 (U3HYECKOTO COJCPKAHMSI, B TOM YHUCIIC MYOJMYHO NPEIACTABIATH PE3YIbTAThl MPOCKTHOW WIIM HCCIIEI0BATEIBCKON
' JEeSTeNIbHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIb30BATh HM3YyYEHHBIH MOHATHHHBINA ammapar Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALUEN
MIPU BBITOJTHEHUH YY€OHBIX MPOEKTOB M MCCIENOBAHUN (DM3MUECKUX TMPOILIECCOB PACTIPENESITh 00S3aHHOCTH B TPYIIE B
190 COOTBETCTBHUH C MTOCTaBICHHBIMH 33/1a4aMU, CJIEIUTh 32 BBIIIOJHEHUEM IIJIaHA JEHCTBUN U KOPPEKTUPOBATH €T0, a/IEKBATHO
' OLICHUBAaTh COOCTBEHHBIN BKJIAJ B JEATENBHOCTh TPYIIBI, BHICTPAWBATh KOMMYHHUKATHBHOE B3aHMMOJICHCTBHE, MPOSBIIASL
TOTOBHOCTH pa3pemarh KOHQIUKTHI
9 KJIACC
Kon . .
IpoBepHEEMOTO IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O
pesysTaTa 0011ero o0pa3oBaHus
1.1 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS
12 pasznuyaTh SBJICHHUS IO ONMUCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE
' ¢u3uueckoe sBICHUE
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1.3

pacrio3HaBaTh MPOsIBICHNE U3YYEHHBIX (PU3MUYECKUX SBJICHUHN B OKPYXKAIOIIEM MHUPE, B TOM 4ucie Gu3nyecKue sBIeHUs
B MPHUPOJIE, IIPH ATOM MEPEBOAUTH MPAKTHUECKYIO 33Jauy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKN)

buznyecKux sIBICHUN

1.4

1.5

OIMIMCBIBATh HU3Y4YCHHBIC CBOMCTBa TEII U (bHSPI‘ICCKI/Ie SABJICHUS, HCIIOJIB3Yys (1)1/131/1%01(1/16 BCJIIMYMHBI, IIPpU OIIMCAaHHUU
IMPpaBUJIbBHO TPAKTOBATbH (1)I/ISI/III€CKI/II\/JI CMBICJI UCITOJIB3YEMBIX BCIIUMYHMH, 0003HAUYCHHS U CAWMHUIIbI (1)H31/I‘ICCKI/IX BCJIMYHH,
HaxoauTb (I)OpMy.]'ILI, CBA3BIBAIOIIUC JAHHYIO (I)I/I?»I/I‘ICCKYIO BCJINYHNHY C OPYrMMH BCIIMYUMHAMH, CTPOUTH Fpa(1)I/IKI/I

HN3YUCHHBIX 3aBHCHMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYHNH

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘I€CKI/I€ SABJICHUA W IIPOLCCChI, UCIIOJb3Yys N3YUCHHBIC 3aKOHBI, [IPU 3TOM OaBaTb

CJIOBECCHYHO (bOpMyJ'H/IpOBKy 3dKOHAa U 3allMCbIBATh €0 MATCMATHYCCKOC BbIPAKCHUC

1.6

1.7

00BACHATH Q)HSHHGCKI/IC IpouecCol M CBOMCTBaA TCJI, B TOM 4YHUCIC H B KOHTCKCTC chyaum“I IIPaKTHUKO-
OPUECHTHUPOBAHHOI'O XapaKTCpPa: BBIABIATE IPUINHHO-CICICTBCHHBIC CBA3U, CTPOUTH 00BbsACHEHHE U3 2 — 3 JIOTHYECKUX

maroB ¢ MIOMOIIIBIO 2-3 HN3YUCHHBIX CBOMCTBaA (bI/I3I/I‘-IeCKI/IX HBHeHHﬁ, (I)I/BI/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

pemath pacu€rHble 3a7aud (ONMMparoUIvecss Ha CHUCTeMY U3 2 — 3 ypaBHEHMil), UCIIOJIb3Yys 3aKOHBI U (POPMYIIHI,
CBsI3bIBaOIME (PU3UYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJjaud 3alUCHIBATh KPAaTKOE yCIOBHE, BBISBIATDH
HEJOCTAalONINe WM M30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE UISl PEIICHUS, MPOBOIAUTH

paC‘{éTBI " OICHUBATDH PCAIITMCTUYHOCTD IMMOJTYYCHHOI'O 3HAYCHUA (1)I/I3I/IHGCKOI‘/’I BCIIMYHHBI

1.8

pacno3HaBaTb l'[pO6J'ICMBI, KOTOPBIC MOKHO PpCIIWNTL IIPpH TTOMOIIU (I)I/ISI/I‘-ICCKI/IX MCTOIAOB, HUCHOJIB3YA OIMCAHUC
HCCIICAOBAHMs, BBIACIATE ITPOBEPACMOC IPCATIONOKCHUE, OUCHUBATDh IIPABUJIBHOCTE IMMOPSAAKA IMPOBEACHUA NCCICI0BAHNUS,

ACJIaTb BBIBOABI, MHTCPIPETUPOBATH PC3YJIbTAThI Ha6HIOHeHHﬁ 1 OIIBITOB

1.9

MMPOBOAUTH OIIBITHI ITO Ha6J’IIOI[eHI/IIO (I)I/IBI/I‘-ICCKI/IX SIBIICHUM WIIN (I)I/I3I/I‘-ICCKI/IX CBOICTB T€JI: CAMOCTOSTEIBHO CO6I/IpaTL

YCTaHOBKY M3 H30BITOYHOrOo HaOopa 00OpyIOBaHMS, OMHUCHIBATH XOJ ONbITA U €ro pe3yiabTaThl, (HOPMYIUPOBATH
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BBIBOJbI

1.10

1.11

1.12

1.13

POBOJIUTH IIPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONpeaeiiss CpeiHee 3HAUCHHE HU3MEPAECMON BEIUYHMHBI
(pokycHOe paccTosiHUE COOMpPAFOIIEH JIMH3BI), 000CHOBBIBATH BEIOOD cItoco0a u3MepeHus (M3MEPUTEIHLHOTO MPUOOpa)

HpOBOI[I/ITB HUCCJICIOBAHUC 3aBI/ICI/IMOCTeI\/'I (1)I/I3I/I‘-IGCKI/IX BCIIMYMH C UCIIOJIB30BAHUCM HpSIMBIX I/I3MepeHI/II\/JI: HJIaHI/IpOBaTb
UCCIIeIOBAaHUE, CaMOCTOSATEIbHO COOMpPaTh YCTAHOBKY, (UKCHPOBATh pe3yJbTaThl IMOJYYCHHOW 3aBUCHMOCTH

(1)I/I3I/I‘~I€CKI/IX BCJINYHUH B BUJC Ta6JII/IIII/I Fpa(i)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM MCCICAOBAHNA

MMPOBOAWUTL KOCBCHHBLIC M3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYMH! IUIAHUPOBATHL U3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY W BbBIIIOJIHATE HU3MCEPCHUA, CICAYS HpeﬂHOH(eHHOﬁ HWHCTPYKIUH, BBIYUCIATH 3HAYCHHUC BCIIMYUHBI H

AQHAJIMU3UPOBATH MMOJYYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOW MOTPEITHOCTH U3MEPEHHUI

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM

1.14

1.15

pas3nnyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (DU3MYECKHX MOJENeN: MarepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TEJO,
TOYEYHBIN UCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, IUIJAHETapHasi MOJIEIb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO sJipa
XapaKTepU30BaTh MPHUHILIMIIBI AEUCTBUS MU3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPOM HA UX ONUCAHUS,

HCIIOJIb3YA 3HAHUSA O CBOMCTBaX (I)I/I3I/I‘IGCKI/IX SIBJICHUH U HeO6XO,[[I/IMBIe (I)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXCMbI U CXCMATHYHBLIC PUCYHKH H3YUYCHHBIX TCXHHUYCCKUX YCTpOﬁCTB, N3MCPUTCIIBHBIX l'[pI/I60pOB u
TEXHOJIOTHYCCKUX MPOLECCOB IIpHU PCHICHUU y‘Ie6HO-HpaKTI/I‘—IeCKI/IX 3aga4, OITHUYCCKHE CXEMblI IJId ITOCTPOCHHA

n300pa’keHHi B TUIOCKOM 3epKaJie U cOOMparoliel JuH3e

1.17

NPUBOAUTH NMPUMEPH! (HAXOAUTh MH(OPMAIMIO O NMpUMEpax) MPaKTUYECKOrO HMCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B
MOBCEIHEBHOM KM3HU JJ1s1 o0ecrieueHns 0e30MacHOCTH MPH O0palleH!H ¢ MPUOOpaMu U TEXHUYECKUMH YCTPOIlCTBaMH,

COXpPaHCHUSA 310POBbA U CO6JIIOII€HI/I$I HOPM 5KOJIOTUYCCKOTO IMOBCACHUA B Oprncanmeﬁ cpeac

1.18

OCYIIECTBIISATh TMOUCK HH(pOpManuu (u3nyueckoro cojepx aHusi B cetd HHTepHET, caMOCTOATENbHO (OpMYyIUpys
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1.19

1.20

ITOMCKOBBIHN 3aIIpoC, HAXOAUTh IMYTHU ONPEACICHUA TOCTOBECPHOCTHU nonyquHoﬁ I/IH(bOpMaI_[I/II/I Ha OCHOBC MMCHOIIUXCA

3HAHUM 1 JOIMIOJIHUTCIIbHBIX UCTOYHHUKOB

UCIIOJIb30BaTh MPU BBINOJHEHUH Y4YEOHBIX 3aJaHWil HAayYHO-TIOMYJSIPHYIO JHTEpaTypy (QH3UUECKOTO COIep KaHus,
CIPaBOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT; BiIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs

uH(OPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE MH(POPMAIMU U3 HECKOJIBKUX HCTOYHHKOB
(GU3UYECKOro coaep)kaHusi, MyOJUYHO MPEACTaBIATh Pe3yIbTaThl MPOEKTHONW MIIM UCCIIEOBATENILCKOM 1eATeIbHOCTH,
IIPYA 3TOM TPAMOTHO HCIOJIb30BATh W3YUYEHHBIN MOHSATHHHBIA armapaT U3y4aeMoro pasiena (PU3MKH U COMPOBOXKIAThH

BBICTYIIJICHUC HpeSGHTaHHeﬁ C y‘léTOM 0COOEHHOCTEH AyaAUTOPUU CBEPCTHUKOB

1.21

IIPpH BBIIIOJIHCHUH y‘Ie6HHX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/II‘/‘I Q)HBHHGCKHX IIpoueCCOB pacCnpeCaCIATb 0053aHHOCTH B TpYIIIIc B
COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMiu, CJICIUTH 3a BBIIIOJHCHHCM IIJIaHa }leﬁCTBHfI U KOPPEKTUPOBATH €TO,
aICKBATHO  OILCHHUBATbH COOCTBEHHBIH BKJIal B  ACATCIIBHOCTb  TPYIIIBI, BbICTpAUBATHL KOMMYHUKATUBHOC

BSaHMOHCﬁCTBHe, IMPOSABJISASA TOTOBHOCTD pa3peilaThb KOH(l)J'II/IKTBI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3iena

Kon

JIEMECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

11

Ousuka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
Odusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIEC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

14

1.5

ECTCCTBCHHOHay‘IHBII‘/'I MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Ornucanne pU3NYECKUX SBJICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue paboOTHI:

N3mepenue paccTossHUAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TEN.

N3mepenune TemmepaTypbl IPU MOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JATUMKA TEMITEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

2.2

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OneIThl,  OKa3bIBAIOIIME  JMCKPETHOE  CTPOCHHE
BelIecTBa

JBuwxenne uvactun BemectBa. CBA3b  CKOpPOCTH
JIBUKEHMSI 4YacTHIl C TeMIeparypoid. bpoyHoBckoe

nBwkeHue, 1uddysus

2.3

B3anmopeiicTBre 4acTHIL BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHHUC

2.4

AFpeFaTHBIe COCTOSAHUA BEIIECTBA: CTPOCHHUE TIa30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAIIMYECKUX)  Tedl.
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Bzanmocss3p MCXKIOY CBOMCTBaMM BCIIECTB B Pa3HBIX

arperaTHbIX COCTOSAHHAX U HUX ATOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTryeckue pabOTHI:
Ouenka  auaMmerpa  aToMa  METOAOM  pPsiioB(C
25 Hcronb30BaHueM (pororpadumii).

OnBITHI 110 HAOJTIOACHHUIO TETMIJIOBOTO PACHIUPEHUS Ta30B.
OneiTel 1O OOHapyXeHHI0  JIeHCTBUSA CUII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JIBUKECHHE
> Ckopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JIBUKEHUM. Pacd€T myTH 1 BpEMEHM BUKEHUS
SBnenne nmHepuuu. 3akoH MHEpuUuU. B3aumopeiictBue
3.3 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJINYECTBOM
' MOJIEKYJ B €IMHUIIE 00bEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTeHMs M cwila TsbkecTH. Cuila TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Cio)keHWe CWi, HaNpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHozelicTByIOIAs CHUII
[IpakTuyeckue pabOTHI:
OnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHYKEHUS
3.10 (mapuka B JKMIKOCTH, MOJEIU  3JIEKTPUUYECKOTO

aBToMoOMIII W Tak jgainee). OmpeneneHue cpeaHei

CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka [0
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3.11

3.12

HAKJIOHHON  miockocTd. OmnpeneneHue  MIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (1edopMaiuu) NpyKUHBI OT
MPUIOKEHHON  Cuibl. OMNBITBI, JIEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@usnyeckue SABICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMM B KMBOW M HEXHMBOH NPHUPOLE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'ICHI/Ie TBép,[[Ol"O tena. CrocoObl YMCHBIICHUA U

1 YBEJIMUYCHUS TABIICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIEPATypPhI
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackas. [THeBMaTHYeCKHEe MATUHBI
3aBUCUMOCTh  JIaBJICHUS JKUJIKOCTH OT  TIyOWHBI.
4.4 IMunpocratuueckuii napagokc. CooOIIarmuecs cocyasl.
IMunpaBirueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasieHue. [puunnsl
A5 CYILIECTBOBaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJICHUS OT
BBICOTHI HaJl yPOBHEM MODSI
46 N3mepenue armocdepHoro npasneHus. IlpuGopsl ans
' M3MepeHust aTMOc(hepHOro JaBICHUS
JlelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTuyeckue pabOTHI:
49 HccnenoBanue 3aBHCUMOCTH Beca Tela B BOAEC OT

o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.

OnpeneneHre BHITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
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TEIo, MOTPY’KEHHOE B JKUJKOCTD. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOUIEH
Ha TeJI0O B JKUJIKOCTH, OT Macchl Teja. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAKOLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B XHUIKOCTH, OT 00BEMaA
MOIPYKEHHOU B JKUJKOCTb YAaCTH TEJIAa U OT IJIOTHOCTH
JKUJIKOCTH. Koncrpyuposanue apeomeTpa TN

KOHCTPYUPOBaHHE  JIONKM U  OlpejeneHue e

IPY30MOABEMHOCTH

@dusnyeckne  SABICHHS B NpPUPOJE:  BIUSHUE
4.10 aTMOC(epHOTO AaBJICHHS Ha )KUBOM OpraHU3M, TUIaBAaHHE

pBIO

TexHudeckne yCTpOWCTBA: COOOLIAIONINECS COCYIB,
411 YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Mpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanunueckast paboTa
5.2 MexaHunyeckas MOITHOCTb
£ 3 [IpocTeie MexaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuino paBHOBecHs! pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXAHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTenuunanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHas mexaHudeckas SHEprus. 3aKOH W3MEHEHUs U
' COXpaHEHUS MEXaHHUYECKON SHEPIUU
[IpakTraeckue pabOTHI:
Omnpenenenue pabOTHI CHIIBI TPEHUS IPU PaBHOMEPHOM
5.9 JIBIDKEHUHM Tela 10 TOPU30HTAIHHOW MOBEPXHOCTH.

HccnenoBanue YCIIOBUM paBHOBECHS pbryara.

Namepenne KIIJ| HakioHHOW mmockoctH. W3ydenue
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3aKOHa COXpaHCHUA MEXaHHYeCKOH OHCPIrun

dusndyeckue SABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
511 HETIOJBMIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
pasiena IeMeHTa IIpoBepsieMble 371eMEHTHI COAePKAHUSA
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTpPOEHHUs BemlectBa. Macca U pa3mepsl
' MoJneKyn.  OmBITBI,  TOATBEPKIAIOIMIME  OCHOBHEBIC
MOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TEOpUH
Mogenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
6.2 cocrosiHuil BemectBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHNE CBOICTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHYECKON
TEOPHH
6 6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemioBoe paclIupeHue U cxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMXKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. CriocoObl H3MEHEHHsI BHYTpEHHEH
' SHEpruu: Terionepeada i copepiieHue padoThbl
68 Bunpl Temonepenadu: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
' U3Iy4YeHUe
KomnuectBo  Temnotel. YaennHas — TEINIOEMKOCTH
6.9
BEIIIECTBA
TennmooOMeH ¥ TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
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6.11

IInaBnenue u OTBCPACBAHUC KPHUCTATINIMYCCKUX BCIICCTB.

yI[eJ'IBHaﬂ TCIJIOTA IJIaBJICHUA

6.12

6.13

[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
3aBUCUMOCTb TEMIIepaTypbl KMIIEHUS OT aTMOC(EpPHOIro

JaBJICHUA

Bnaxunocts BO3yXa

6.14

SHepFI/Iﬂ TOIIJIMBA. YIIGJII)HEUI TCIJIOTA CropaHua

6.15

[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
TEIJIOBOT'O ABUTATEIIS. TEIUIOBBIE ABUTATCEIIM W 3alllUTa

OKpY>Karollen cpeibl

6.16

3akoH COXpPAaHCHUA U MMPCBPALICHUA SHCPIUH B TCIIJIOBBIX

nporeccax

6.17

[IpakTuyeckue paboOTHI:

OnbIThbI o oOHapyXEeHHIO JIEHCTBHS cuil
MOJIEKYJISIPHOTO MTPUTSIKEHUS.

OneITel 1O BBIPALIMBAaHUIO KPHUCTAUIOB ITOBAapPEHHOMN
COJIM WJIN caxapa.

OMnbITEI IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

Omnpenenenue AaBIeHNs BO3AyXa B OaNIOHE MINPHILIA.
OneITbl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBHCUMOCTH JIJIMHBI
CTOJIOMKA KHMJIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPHI.

Habmronenne n3MeHeHUs] BHYTPEHHEW S>HEpPruM Teja B
pe3ynbTaTte Terionepeaadn U paboThl BHEITHUX CHII.
HccnenoBanue sSBJICHUS TEIUIOOOMEHA MPU CMEIIUBAHUH
XOJIOAHOU U TrOpsiYei BOMBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO

BOJIOW TNpHU TEIIOOOMEHE C HarpeThiM METaNIMYECKUM
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LAJTUHIPOM.

OmnpeneneHne yaeIbHON TEIJIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliiecca UCIapeHus.
OrnpezenieHre OTHOCUTENIBHON BIIAXXKHOCTH BO3/yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIIaBJICHUS JIbJA.

6.18

6.19

Ouznyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHME U KalWULIPHBIE SIBJIEHUS B IPUPOAE,
KpUCTaJJIbl B IIpUpoe, u3inydenue CoiHila, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHnueckue  ycTpoMCTBa:  KalWJUIAPBL,  IPUMEPHI
HCIIOJIb30BAHNS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
JATYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nosid. IIpyHIMI cyneprno3unuu JIEKTPUYECKUX IOJIEN
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anektTpudecknui 3apsana. Ctpoenue aroma. [IpoBogHukn n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

' AEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA

HeicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax
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Onexktpuueckas uenb. Cwia TOKa. ODIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

COIIPOTUBJICHHE BELIECTBA
7.10 3akon Oma a1 ydyacTka 1enu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCIUHEHUE
7.11

MIPOBOIHUKOB

PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN 3ICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossHAble MarHuThl. B3amMoaelcTBHE ITOCTOSHHBIX
7.14

MAarHuToB

MarautHoe T1ojie. MarHutHoe T1ojie 3eMIM U €ro
7.15

3HAUYCHHE JUIS JKMU3HU Ha 3eMiie

6 OmneiT Opcrena. MaruutHoe 1mosie 3JeKTPUUECKOro TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. Vcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHcIopTe

OIBITHI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIeKTPOTeHEPATOP. Crioco0mr MOJTYICHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIUU TENl HHIYKIUEH
7.20 Y TIPU CONMPUKOCHOBECHHH.

UccnenoBanue nA€UCTBHUS DJIEKTPUYECKOrO OIS Ha

MNPOBOAHUKHU U NUIBJICKTPUKH.
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COopka u mpoBepka pabOTBHl AJICKTPUUECKON eI
MOCTOSIHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PEe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
3JIEKTPUYECKOTO COMPOTUBJICHUSI TPOBOJHUKA OT €ro
JUTMHBI, TI0LIAIU TIOTIEPEYHOT0 CEUEHHS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHHUS  HANPSKEHUH  IpHU
MOCJIEIOBATEIbHOM ~ COEIMHEHUM JBYX PE3HCTOPOB.
[IpoBepka mpaBuia ajsi CHJIBI TOKA MPH MapalieIbHOM
COCMMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIENIIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarHUTHOTO B3aWMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
ux o0beAWMHEHWHM ©  pasaeneHuu. VccrmemoBanue
JEUCTBHUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTH  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuWTa OT CHJIBI
TOKa W HampaBlieHWs ToKa B Karymike. M3ydenue

JIENCTBUS MarHMTHOTO MOJS Ha OpOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUA BHCKTPOMaFHHTHOP'I HHAYKIUU:
HUCCICIOBAaHUC W3MEHCHHMIN 3HAUeHUS U HaIlrpaBJICHUA

WHIYKIIMOHHOTO TOKA
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7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MmooCcoB,
pOJIb MArHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHuuyeckue ycTpoHCTBa: 3IIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON DHEPIUH,
AJIEKTPOOCBETUTENILHBIE ~ TPUOOPBI,  HArpeBaTeNIbHbIC
AJIEKTPOIPUOOPHI (mpumepsr), AIEKTPUICCKUE
MpPEeIOXPAaHUTENH, JIIEKTPOMArHUT, JJIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Kopn snemenra IIpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasnena
MEXAHWYECKMUE ABJIEHUA
81 Mexanuueckoe JABM)KEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NpsAMOIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsMonuHeiHoe nBuxkeHue. CpenHss

8.4 W MrHOBEHHas CKOpPOCTh Tela TpPH HEPaBHOMEPHOM
JIBYKEHUH
Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

8 8.5

JIBYDKEHUE

8.6 Co0OoaHoe nanenue. OnbITel [anunes
PaBHOMEpHOE nBHXKEHME IO OKpyxHOCTU. [lepuon wu

8.7 yactota obOpameHus. JIuneiiHas M yrioBas CKOPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HetoToHa

8.9 Bropoii 3akon HptoTona

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIHI Cynepno3unuu CUiI




53

8.12 Cwuuita ynpyroctu. 3akoH ['yka
313 Cuna TpeHusl: cHJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' MOKOS, IPYTHe BUABI TPCHHS
514 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
8.15 Hemwxenne  mmaner  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MarepuaibHON TOUKH. AGCOIIOTHO TBEPI0E
8.16
TEJo
8.17 PaBHoBecue TBEpHOro Tena € 3aKpEIVIEHHOW OCBIO
' BpauieHus. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nwmnynee Tena. 3Menenue ummynbca. IMIynsc cHtbl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
8.9 PabGora cun TsxectH, ynpyroctd, TpeHus. CBA3b
' SHEpPruu u paboThl
893 [lorennmaneHast SHeprust Tena, MOAHATOIO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEpPrUs CKATON MPYKUHbI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEepPrun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JBIKEHHUS IMapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHrue yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM
87 JIBVDKEHUH 110 HAaKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IyTH OT BpPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUH O€3 HAvyaJbHOM CKOPOCTH MYTH OTHOCSTCS

KakKk piang HEUETHBIX Yuceii, TO COOTBCTCTBYIOIIIMC
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8.28

8.29

MPOMEKYTKH BPEMEHHU OJITHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro naBieHus. OrmnpeneneHue
kodddunmeHTa TpeHUs CKoJbkeHus. OrnpenencHue
KECTKOCTH TPYXHUHBL. OnpezeneHue pabOThl  CHIIBI
TPEHUS. TIPU PABHOMEPHOM JIBWXKCHMU Tella IO
TOPH30HTAILHOW TOBepXHOCTU. Ormpenenenue padboThI
CUIBI  yOPYyrocTd  IpU  HOABEME  Ipy3a  C
WCIOJIb30BAHUEM  HEIMOJBIKHOTO U IOJBUXHOTO

0JIOKOB

@u3nyecKue SIBJICHUSI B IPUPOJIE: MPUIIMBBI U OTJIUBBI,
nBWKeHue IuiaHeT COJHEYHOM CUCTEMbl, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHOUIAOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

. Kosie0aHM: TIepro/I, YacTOTa, aMILJIUTY1a
9.2 Marematuueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue s3uepruu npu KosiaedaTenbHOM ABHKEHUN
0.3 3aryxatomue kosiebanus. BrwIHyXaeHHBIE KoJieOaHUS.
' Pesonanc
Mexannueckre BoJIHbI. CBONWCTBa MEXAHUYECKUX BOJIH.
0.4 [IpononbHble M TonepevHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CeCMUYECKHE BOJIHBI
9.5 3Byk. I'pomkocCTh 1 BbIcOTa 3ByKa. OTpaxxeHHe 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuyeckue pabOTHI:
OmpeneneHne YacTOTBl M MepuoAa  KoJieOaHUH
97 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHne YacTOTBl M MepuoAa  KoJieOaHUH
NIPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TepuUoja  KoyieOaHMA
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10

11

IOJBEIIEHHOI0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH —TepHoja  KoiieOaHuit
NPYKUHHOI'O MasiTHHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCUMOCTH nepuoaa Kose0aHui rpys3a,
HOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaIeHUs
dusnueckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, 3X0
9.9 TexHudeckue yCTPOMCTBA: 3XOJOT, HCIOJIIB30BAaHUE
' yIBTpPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATHUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa cera. CKOpoCcThb cBera.
' BonHoBEIE CBOICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
duznyeckue SABICHUS B HpHUpoje: OUOJIOTHYECKOoe
10.5 JeicTBre BHUJIMMOTO, yAbTPauOIETOBOIO U
PEHTI€HOBCKOI'O U3JIy4eHU I
10.6 TexHuueckue ycTpoiicTBa: HCTOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBeta. MicTouHMKHM cBETa
11.2 [IpsimonHENHOE pacpoCTpaHEHHUE CBETA
Otpaxenue cBera. [Inockoe 3epkanio. 3akOH OTpaKeHUS
11.3
cBeTa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHUS CBETA.
' [losnHOE BHYTpEHHEE OTPAXKEHHE CBETA
115 JInnza. Xop j1ydei B IMH3E




56

OnTHyeckast cHCTeMa (bOToannapaTa, MHUKPOCKOIIa H

11.6
TeJecKoIa
117 I'maz kak ontudeckass cucrema. biauzopykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B cektp. OnbiTel HploTOHA.
' CnoxkeHue cieKTpaibHBIX 1IBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCHUMOCTH  yrja  OTPaXKCHHS
CBETOBOI'O JIy4a OT yIJia aJeHHUs.
N3ydyenne xapakTepuCTHUK H300paxKeHHsS TMpeaMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH  yrila  MPEJIOMIICHHS
CBETOBOTI'O Jy4a OT yrJja MaJieHusl Ha TPaHHIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonydyenue u300pakeHHWil C TOMOIIBIO COOMpArOIIei
JIUH3BL.
Omnpenenennue (GOKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITE 10 BOCHPHSATHIO IBETA TPEIMETOB TPH UX
HaOJI0/IEHUH Yepe3 I[BETOBbIC (PUIBTPHI
Oduznyeckue sBIEHUs B mpupoje: 3atMenuss ConHia u
11.10 JlyHpl, 1IBETa TE€J, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue yCTpOICTBA: OUKH, MEPUCKOII,
' (dhoToanmapar, ONTHIECKHUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Onpitel Pezepdopna u maHeTapHass MOJENb aTroMa.
' Mogens aroma bopa
Hcnyckanne u moryonieHue cBera aToMoM. KBaHTHI.
12 12.2
JInnenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3nydeHHs
124 Crpoenue aromHoro sigpa. Hyknonnas wmonenb

aTOMHOTO sipa. M30Tomnbl
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PanmnoaktuBHbIe TipeBpamenus. [lepuon mosmypacmana

125
aTOMHBIX sJIEP
12.6 SlnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsIOBOTO U
' MaccoBOTI'0 YHCEN
12.7 OHeprust cBA3M aTOMHBIX sijiep. CBA3b Macchl U SHEPIUU
128 Peakuuu cunresa u nenenus saep. MICTOuHUKY SHEprun
' CounHua u 3B€31
12.9 Snepnas osHepretuka. JleificTBue  paanMOAaKTHBHBIX
' W3ITYyYCHUN Ha KUBBIC OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
12.10 W3ITy9YCHUSI.
HccnenoBanue TpPeKOB: M3MEPEHHE SHEPIUU YACTHIIBI
10 TOpMO3HOMY TTyTH (110 poTOorpadusam).
W3mepeHue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B IPHUPOJIE: ECTECTBEHHBIN
paznOaKTHBHBIHI ¢om, KOCMHYECKHE Ty4H,
12.11 PaAMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAJNOAKTUBHBIX MW3JIIYYEHUH HA OpraHu3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUYAJIBHBIA TO3UMETP, KaMepa Bunbcona
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IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpaszoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHUPOBAHHOCTh 0GA30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH W MX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHHM Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(Mpu3HaKH)

Brnanenne ocHOBamMM MOHSTUHWHOIO afmapara U CHUMBOJHYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHWE WX ISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHUS U

MMpOoNHECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG U OMIIMPHUYCCKUC 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOJIOICHHsT MPaBMJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY
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U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, ONUCBHIBATH XOJ
OTIBITA U 3AMHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN (PU3NUECKUX BEJITUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3aJaHHOH MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUM;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEICTaBIATH
HOJIy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE TaOIMIl U
rpauKOB, yYUTHIBATh ITOTPEITHOCTH, JEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJEJIb aTOMHOTO si/ipa) U YMEHHE MPUMEHSATh HUX s

00BsICHEHUS! (PU3MUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NIPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM HAa M3YYEHHbIE CBOMCTBA (PU3NUYECKUX

HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ysl 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE  (U3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBIISITh HEJOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTh IOJYyYEHHOIO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

($u3nUecKoil BETMUMHBI, TOJIyY€HHON NP PEIICHUH 3a/1aun

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUH W HE0oOXoauMmble (DHU3NUECKUE
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3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBHYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecreyeHHss O€30HMacHOCTH — NpPHU
oOpamieHUn ¢ OBITOBBIMH  TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXKAWOIIEH cpele; MOHUMaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT mMoMcKa, NpeoOpa3oBaHMs M MNPEACTABICHUS HHPOPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIyYEHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWHA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bu3M4ecKoro cojepKaHus, CIPaBOYHbIE MaTepUaJIbl, PECYPChl CETH
WuTtepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  [PEOOPA30BaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHBbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB
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HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 MEXAHWYECKUE SABJIEHUA
11 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
19 PaBHOMepHOE U HepaBHOMepHOe JBUkeHue. Cpenuss ckopocts. Dopmyna ams
' BBIYHCIICHUS CpeIHEH ckopocTu: V = S/t
PaBHOMEpHOE NpAMONMHENHOE JBU)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI T€la OT
BPEMEHHU B CIy4ae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 MO=Xo+uf
['padyiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKUUH CKOPOCTH, MPOCKINU
nepeMelleHus, IyTH, KOOpPAMHATBl MpHU PABHOMEPHOM MPSMOJIMHENHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl T€Ja OT BPEMEHU B CiIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JBUKECHHUS:
3
Sl =vy #i+ay= %
@opmynbl Ui MPOEKIUU MEPEMELICHMs], NMPOEKIMH CKOPOCTH M TPOEKIUH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM INPSMOJINHENHOM JBUKCHUM:
2
14 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
['paduky 3aBUCUMOCTH OT BpPEMEHH JUISI MPOEKIHH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, NPOEKLUUU IEepeMelIeHUsl, KOOpAUHATHl TpPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU
CBoboanoe nagenue. @opmysbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tela 10
BEPTUKAIM (IBMKEHHE Tela BHM3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTU
1.5 3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUISI MPOEKIUH YCKOPEHHS,

MPOEKIIMA CKOPOCTH ¥ KOOPJMWHATHI TP CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIH
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CkopocTh paBHOMEPHOIO JBIKEHHS Tella IO OKpykHOcTH. HampaBnenue
CKOPOCTH.

@dopmyna A BBIYHMCICHUS CKOPOCTH 4YEpe3 pajuyc OKPYKHOCTH M TEpUO]

oOparmeHus:
2MR
=
T
1.6 IlenTpocTpeMuTenbHoe yckopeHue. HampasiieHue ILEHTPOCTPEMUTEIBLHOTO
yckopeHus. @opmyia Jisl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
"R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHuUs:
1
1|._." = —
T
Macca. ITnotHocTs BemecTsa. @opmMyria sl BBIYUCIECHUS TUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CroxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CHIIbI, IEHCTBYIOIEN Ha
TEJ0
B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 ~ ~
Frg=-Frs
TpeHne nokos U TpeHHe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CHIIBI
1.12 TPEHMSI CKOJIbKEHHUS:
F_=n-N
p-H
Hedopmanust Tena. Yopyrue u Heynpyrue nedopmManuu. 3aKOH yHOpyroi
1.13 nedopmannu (3akoH I'yka):
F=k-Al
BceMupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
1.14

m, -m,
F=G L1 _2

B2
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1.15

1.16

1.17

Cuna TspKecTu. Y cKopeHHe CBOOOHOTO MaeHUs.
®opmyna 17151 BEIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepxHOCcTH 3emun: F = mg.
JIBrxenune rmanet Bokpyr Connua. Ilepas kocMuueckast CKOpOCTb.

HesecoMocTs u neperpysku
Wmnynbe Tena — BeKTopHast prusnyeckasi BeIMUMHA.
D=mi
Nmnynsc cuctemsl tein. M3menenune umnyinbsca. Mmyabsce cuisl
3aKOH COXpaHEHMsI UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TE:
p=myly +m, U, =const
PeakTuBHOE ABUXKEHUE

Mexanndeckast pabora. @opmysia ISl BBIMUCICHUS PaOOTHI CHIIBI:

A=Fsooscx

Mexannueckas MOILTHOCTD:

N=2
I

1.18

1.19

1.20

Kunernueckas u MOTCHIMAJIbHAsA SHEPIrusl. CDopMyna JJISA BBIYHMCJIICHU A

KHHETHISCKOU OHCPIUU:

J'HUE
By

Teopema o kuHeTHYeCcKOW dHeprun. Popmyria i BBIYUCICHUS TOTCHIIMAIBHON

SHEPIUH Tella, IOJIHATOrO

HaI 3eMIEN:

E,= mgh

Mexanndeckast SHEpTHsL:

E=E;+E p

3aKOH COXpaHEHUsI MEXaHNYECKOM sHeprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.

[IpeBpamienne MEXaHMYECKOW SHEPT UM IIPU HAJTMYUU CUIIBI TPEHHUS.

ITpocTeie MexaHU3MBI. «30JI0TOE IIPABUIIO» MEXAHUKH.

Peraar. MomenT cuibt: M - Fl.

VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
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[ToaBuxHBIN 1 HeTTOABWKHBIN O510KU. KIIJ] mpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

JlaBnenue TBEPAOTO TENA.

@opMyita 1l BBIYMCICHUS 1aBJICHHs TBEPIOIO Tena:

p- F
5
1.21 JlaBnenue raza. ATMocdepHoe aBiieHue.
['unpocraTyeckoe 1aBjieHUE BHYTPH KUIKOCTH.
dopmyra 1 BBIYUCIICHUS JaBICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. Popmyna i1 ONPENEICHUs BBITAIKHUBAIOIIECH CHIIBI,
JefCTBYIOLIEH Ha TeJ0, HOrPYKEHHOE B )KUJIKOCTh WJIU T'a3:
1.23
Fage =PEV
VYcnosue nnaBanus tena. [InaBanue cynoB u BO3ayXoIlIaBaHUE
Mexannueckue KosiebaHusa. AMIUINTYJa, TEPHOJ M 4YacToTa KoJleOaHWM.
1.24 dopmyia, CBSI3bIBaIONIAsl YACTOTY U MEPUO KOJIEOAHUIA:
v = 1
T
195 MareMaTtuyeckuii M MNpYKUHHBIM MasATHUKU. [IpeBpaieHue oSHepruu Impu
K01€0aTeIbHOM ABHKEHUHU
1.26 3aryxatomue Konedbanus. BerHyxennble konedanus. Pesonanc
Mexannueckue BosiHBIL. [IposiosibHBIE M TOINEpeUHble BOJIHBI. J[JIMHA BOJIHBI U
CKOPOCTh PaclpOCTPAHEHUS BOJIHBI:
1.27
h=v-T
198 3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpak€eHHE 3BYKOBOM BOJIHBI Ha T'PaHUILIE
nByX cpell. IH(pa3Byk U yIbTpa3ByK
Ipaxmuueckue pabomwl
199 N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH

NPYXUHBL, KO3(p(UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIBI TPEHMS, CHUIIBI

VIOPYTOCTH; CpEIHEH CKOPOCTH IBMXKEHHSI Opycka MO HAKJIOHHOM IUIOCKOCTH;
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YCKOpEHHUs: OpycKa MpU JBUKCHHHM 10 HAKIOHHOW IIOCKOCTH; YaCTOTBI H
nepuoAa KoieOaHWM MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl W MEpHojaa
KoJIeOaHUH TPYKMHHOTO MasTHHUKA, MOMEHTA CHJIbI, JICHCTBYIOIIErO HA phbIyar;
paboThl CWIBl YNPYrOCTH MPU MNOABEME Tpy3a C MOMOILIBI HEMOJABHXHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPH HOIBEME IPy3a ¢ HOMOIIBIO TOIBHIKHOTO
O1oxa.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT 00BEMa IMOTPYKEHHOM
YaCTu TCJia U OT IINIOTHOCTH KHUJKOCTH, HE3aBUCUMOCTHU BI)ITaJIKI/IBaIOHIeI\/JI CHUJIbI
OT MAacChl TeJja; CHJIbI TPEHHS CKOJIBKCHHS OT CHJIbI HOPMAJIBHOT'O JIABJCHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BO3HUKAIOLIECH B IMPYKUHE, OT CTEICHU
neopManuu MPYKUHBI, YCKOPEHUs1 OpycKa OT yriia HaKJIOHA HAaIPaBISIONICH;
nepuoza (4acToThbl) KoJieOaHUM HUTSHOTO MasTHUKA OT JJIMHBI HUTH; NEpUOAa
KOJICOAaHUW TMPY)KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH TPYKUHBI;
HCCJICIOBAHNE HE3aBHUCHMOCTH IIEpUOJIa KOJICOAHWI HUTSHOTO MAasSTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

1.31

2.1

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPHl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBWXKeHUE TIUIaHET COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKCHHE KUBBIX OPTaHU3MOB, PbIYary B TEJE YEJIOBEKA, BIUSIHHE
aTMOC(EepHOro JaBJE€HUS Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUYECKIe BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoticmea: CHUIOMETP, NAaTUMKU IOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, IWHAMOMETp, TMOAIIUIHUKHA, PAaKeThl, pblYar, TMOABUKHBIA U
HETOABMKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTBIE MEXAaHWU3MBI B OBITY,
COOOIIaroIIMecss COCyAbl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHUH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMeTp, HXOJOT,

HCIIOJIb30BaHUE yJIbTpa3ByKa B ObITY U TEXHUKE
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOM  TEOPUM  CTPOCHHUS

BellecTBa. Moaenu TBéleOFO, KUIKOIo 1 ra3006pa3Hor0 COCTOSIHUM BEIIECTBA.

Kpucrannuueckue u amopHble Tena

2.2

I[BI/I)KCHI/IC JacTull BCIICCTBA. CBs13b CKOpPOCTH  ABHIXKCHUA YacTUL C

Temneparypoil. bpoyHoBckoe nBmxenue, Tuddy3us

2.3

CMayuBaHue U KalWJIISIPHBIC ABJICHUA




66

2.4 TemnoBoe pacHIMPEHHUE U CKATHE
2.5 TemnoBoe paBHOBeCHE
25 Buytpennss osneprus. Pabora u Teruionepenauya Kak CHocoObl HM3MEHEHHS
' BHYTPEHHEHN YHEPrun
2.7 Buzpl Teronepeaayn: TEIIONPOBOJHOCTD, KOHBEKIIHS, U3Ty4eHUE
Harpeanue wu oxnaxzaenue Ten. KoaudectBo  TemnoTel. Y enbHas
2.8 TEIJIOEMKOCT:
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMH B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIIOBOTO
29 OanaHca:
0 +0, +..=0
Ucnapenne u xoHuaeHcanusa. V3meHeHHe BHYTPEHHEH SHEpPruyM B MPOLECCE
2.10 ucnapeHus W KoHjaeHcanuu. KumneHue IKUIKOCTH. YJelbHas TerioTa
napooOpazoBanus: L = Q/m
2.11 BnaxuocTs Bo3yxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH OSHEpPruu mpH
TUTaBJICHUU M KPUCTAJUIM3AWH. Y AeTTbHAs TETUIOTa TUIABICHUS:
2.12 0
?L_m
213 BHyTpeHHsIs SHepTrus CropaHus TOIUIMBA. Y IeNbHasl TeIUIOTa CrOpPaHus TOILUINBA!
| q=Q/m
2.14 [Tpuniuns! paboTs! TermnoBbix Apurateneil. KI1/1 reruioBoro apuratens
Ilpakxmuueckue pabomwl
H3mepenne yaeinpbHON TEIUIOEMKOCTH METAJUTMYECKOTO IFIIMH/IPA; KOJIMYEeCTBA
TEIUIOTHI, MOJYYEeHHOTO BOJOH KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIyIIEH HArpeThlii IMIMHAP; KOJIWYECTBA TEIJIOTHI,
2.15 OTJAHHOTO HAarpeThiM LUJIMHIPOM, IOCIIE OIYCKaHHs €ro B BOJAY KOMHATHON
TEMIIepaTypbl; OTHOCHUTEIBHOW BIXHOCTH BO3/AYXa; VAEIBHOH TEIUIOTHI
IUIaBJeHus JpAa. lcciegoBaHMe HM3MEHEHHs TeMIepaTypbl BOABI  IIpU
Pa3IMYHBIX YCJIOBHUSX; SIBICHUS TEMJIOOOMEHA MpPU CMEUIMBAHUU XOJOTHOM M
ropsiueii Bozpl; IMpolecca UCrapeHus
216 Qusuueckue ANeHUA 8 Npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KaNMUIAPHBIC

ABJICHUSL B MPHUPOJE, KPUCTAILIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue
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BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEesl, CHera

Texnuveckue ycmpoﬁcmea: KalmuJIJIAPbI, IIPUMEPBI UCIIOJIB30BaHUA KPUCTAJIIIOB,

JKUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS

217 JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHM A
3.1 Onexktpu3zanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
3.2 B3aumogeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa
34 Dnekrpuyeckoe Tmone. Hanpspk€HHOCTh  2yiekTpuueckoro moiist.  [IpuHmmm
' CYNEPHO3UINH IJIEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE)
35 Hocurtenu »snextpudeckux 3apsaoB. JlelcTBHE 3IIEKTPUUECKOTO IO  Ha
' ANEKTPUYECKUE 3aps/bl. [[pOBOAHUKY U JTUAIICKTPUKU
[TocTosTHHBIN AIEKTPUUECKU TOK. JlelicTBHS 3nekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I=qg/t,U=A/q
3.7 DIIEKTPUUECKOE COTIPOTUBIIEHUE. Y ACIBHOE IIEKTPUIECKOE COITPOTUBIICHHE:
' R=pl/S
3.8 3akon Oma aist yyacTka anekrpudeckoi nernu: | = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE cCOeTMHEHNE TPOBOTHUKOB PABHOTO COMMPOTHBIICHUSI:
U =Uyl=1I+I; Rz%.
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
3.10 Pabota u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenna:
3.11 5
O=I"-R-t
3.12 OnbiT DOpcrena. MarHuTHOE IMOJIE MPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHUM
' MarHUTHOW UHAYKLIUH
313 MarauTHOe II0JIE IIOCTOSHHOTO MarHuta. B3anMoJeicTBHE HNOCTOSHHBIX

Mar"duToB
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3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM

3.15 OnbiTel @apajes. SABneHue 351eKTpoMarauTHor nHaykiuu. [Ipasuio Jlenna
IIpaxmuueckue pabomoi
H3mepeHue  3IEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOPA;  MOIIHOCTHU
AIIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B IPOBOJHUKE

3.16 (pe3ucTopsl, JTaMIIO4Ka), OT HANPSKEHH Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

' COIIPOTHUBIICHUS OT JUTMHBI MTPOBOJIHUKA, IJIOMIAIN €r0 MONEPEYHOTO CEYCHUS U

YIETBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBmiia U AIIEKTPUYECKOTO HAMPSDKEHUS MPH TTOCIIEI0BATEIIEHOM
COCIMHEHUU MPOBOAHHUKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa MpH
NapajuIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue sA6leHUs 6 npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHH3MOB, MATHUTHOE T0JIe 3eMJTH, Jpeiid MOIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPHUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (mpuMepsI), JJIEKTPUUYECKUE
NPEOXPAaHUTEH, DJIEKTPOMAarHUT, OSJEKTPOJBUTATENh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOT'O TOKa

3.19 DneKkTpoMarHuTHbIE BOMHBL [1Ikana 3MeKTpoMarHUTHBIX BOJTH

3.20 JlyueBas moneinb cBeta. IIpsMonuHeliHOe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

3.22 [Tpenomiienue cBeTa. 3aKOH MPEIOMIIEHHS CBETA

3.23 Hucnepcus cBera

3.2 JIunza. Xoxa nydeit B nuH3e. POKYCHOE pacCTOsSiHME JMH3bI. OnTHYecKas cuia

' munsel: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ilpakxmuueckue pabomwl
N3mepenne onTtuuecko CHIIbI coOuparomeld JUH3BI, (POKYCHOTO pacCTOSHUS

3.96 cobupatonieid JMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB IpeaMeTa |

M300pakeHHs, Korja MpeaMET PacIoyiokKeH B JIBOWHOM (OKyCe), TOKa3aTels
MPCIOMJICHUA CTCKJIA.

UccnenoBanue cBoiicTBa M300pakeHUs, IOJYICHHOTO C IIOMOIIBIO0 COOMPAIOIIICH
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JIUH3bI, HW3MCHCHHA (bOKYCHOFO pacCTodHuA ABYX  CIOXKCHHBIX  JIMH3;
3aBUCHMOCTHU yTIJia IMPCIIOMJICHUA CBETOBOI'O Jiyda OT yIJjla MaJICHUA Ha I'paHUIC

«BO3AYX — CTCKIIO»

Duszuveckue s61eHUS 8 npupode: 3aTMCHU COJ'IHI_Ia u .HYHBI, OoBE€Ta TCI,

321 ONTHUYECKHE SBJIECHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBLGIE SABJIEHUA
a1 PagnoaktuBHOCTH. Anb(da-, OeTa-, ramma-uznydenus. Peaknum anbda-u Oera-
' pacnana
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactuu. [nanerapnas Mozens atoma
4.3 CoctaB aroMHOTr0 sifipa. M3oTornbl
4.4 [Teprox moypacrana aTOMHBIX sep
4.5 SnepHble peakiuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCEN
Qusuueckue A6leHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHMYECKHE Jy4M, pPaJUOAKTUBHOE U3IY4Y€HUE TPUPOAHBIX MHMHEPAJIOB,
JeiCTBUE paJIMOaKTHBHBIX N3TYYCHUH Ha OPraHN3M YeIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, WHINBHIYyaTbHBIN TO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Gusuka, 7 knacc/ [epoimkun U.M., UBanoB U.U., AxunonepHoe obmectBo «M3narensctBo «IIpocsemienue»
» dusuka, 8 knacc/ [lepeimkun .M., UBanos 1.U., Axuroneproe o6mecTBo «M3narenbctBo «IIpocBemenuey
» Gusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [TetpoBa M.A. AkiimonepHoe 00IIECTBO

«M3narensctBo «IIpocBemenue»

METOIANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



Ipunoxxkenue
K paboueit mporpamme OO0
yaeOHOT0 Kypca «Du3mka»

®opmbl ydyeTa padoueii mporpaMMbl BOCIUTAHUS B padoyeii mporpamMmme mno
pusuxe
Pabouas mnporpamma Bocnutanus MBOY «COIII Ne 21» peanusyercss dyepes
WCIIOJIb30BAaHUE BOCIUTATEIHPHOTO TIOTCHIMAJA ypPOKOB (u3Mku. Irta pabdora
OCYILIECTBIISIETCS B CIEAYIOMUX hopMax:

- noOyxJeHue oOydarliuxcsi coOMoJaTh Ha YpPOKE OOLIEHPUHATHIE HOPMBI
NOBE/ICHUS, MpaBuUiia OOIIEHUS CO CTaplIMMH (M€JaroruyecKuMu pabOTHUKaMH) U
CBepCTHUKaMH  (0Oy4arolMMHUCs),  NPUHLUINBI  y4eOHOM  JUCHUIUIMHBI U
CaMOOpTraHU3aLnN;

- MPUBJIEUYECHUE BHUMAHUS OOYYArOMIMXCS K LIEHHOCTHOMY AacHeKTy M3y4aeMbIX Ha
ypOKax IMpeIMETOB, SBJICHUH, COOBITHMM uepe3: JEMOHCTpAlUI0 OO0y4YarolUUMCs
IPUMEPOB OTBETCTBEHHOI'O, IPA’KJAHCKOTO MOBEACHUS, IPOSBICHUS YEIOBEKOIIOOUS U
n00pocepIeYHOCTH; OOpallleHhe BHUMAHUS Ha HPABCTBEHHBIE AaCMEKThl HAay4YHBIX
OTKPBITHHM, KOTOpPBIE M3Y4arOTCS B JAaHHBIM MOMEHT Ha YpOKE; Ha JEATENIed HayKH,
MOJINTUKOB, CBSI3AHHBIX C HM3y4Ya€MbIMU B JAHHBII MOMEHT TE€MaMH, Ha TOT BKJIAJ,
KOTOpPbI OHM BHECIM B Pa3BUTHE HalIEH CTpaHbl U MUpa, OIPUMEPHI UX KU3HU, Ha
MOTHUBBI HX TIOCTYNKOB; HCIOJIb30BaHUE HAa YpOKaxX HHGPOpPMALMH, 3aTparvuBarolien
Ba)KHBIE COLIMATIbHBIE, HDABCTBEHHBIE, STUYECKUE BOPOCHI;

- HCIIOJIb30BAHHWE BOCHUTATEIBHBIX BO3MOXKHOCTEHM coiepxaHus y4eOHOro mpeamera
s GopMHupoBaHUS Yy OOYYarOIIMXCS POCCHUICKUX TpPaJWLIUOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 MmoAdOp COOTBETCTBYIOLIUX
TEKCTOB JJIsl U3yUEHUs, TPOOJIEMHBIX CUTYaIUI J1st 00CYKIEHUS B KJIacce;

- WHULMUPOBAHUE OOCYXJIEHUMH, BBICKA3bIBAHUII CBOETO MHEHMsI, BHIPAOOTKH CBOETO
JMYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITHSIM, JTUIIAM;

- BKJIOYEHHWE B YPOK UIPOBBIX MPOLEAYP, KOTOpPbIE TMOMOTalT MOAAEPKATh
MOTHBALMIO OOYYalOIIUXCA K TMOJYYEHUIO 3HAHWM, HalaXUBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOUIEHUH B KJacce, IOMOTal0T YCTAaHOBJICHUIO JOOPOKeIaTeIbHON
aTMoc(epbl BO BpeMs YPOKa;

- TOpUMEHEHHWE Ha YPOKE MHTEPAKTUBHBIX (OpM paldOThl, CTUMYIUPYIOIIUX
MO3HABATEJIbHYI0 MOTUBALIMIO O0YYaIOIINXCS;

- NPUMEHEHHE TPYINIOBON pabOThl WM paboOThl B Mapax, KOTOPbIE CIOCOOCTBYIOT
pa3BUTHIO HABBIKOB KOMAaHIHOM pabOTbl W  B3aUMOJEHCTBUIO C JAPYTUMHU
00yJarOIINMHUCS;

- BBIOOp W UCHOJb30BAaHUE HA YpPOKax METOAOB, METOJUK, OKa3bIBAIOIIUX
BOCIIUTATEIbHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBUHM C BOCHHUTATEIBHBIM
UJeaJIoM, UENbI0 U 3aJa4aMH BOCIIUTAHUS;

- WHULHMHUPOBAHUE M MOJAEP’KKA HMCCIEI0BATENbCKON NEATEIbHOCTH IIKOJBbHUKOB B
(opMe BKIIFOUEHUS B YPOK Pa3IMYHbIX HCCIIEN0BATENbCKUX 3a/1aHUM;

- YCTAHOBJICHUE YBAXKUTEJIbHBIX, JJOBEPUTENIbHBIX, HEPOPMAIbHBIX OTHOLIEHUH MEXIY
YUUTEJNEM U YUYEHUKaMH, CO3/IaHNE Ha YpOKaX IMOLUOHAIbLHO-KOM(OPTHOM Cpeibl.
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