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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOXKEHUU U TPEOOBAaHUU K pe3yJibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'oOC 000, a Takke c¢ yu€TtoM (QeaepanbHOM pabouel TPOrpaMmbl
Bocriutanus u KoHneniuu npenogaaBanus yueOHOTo npeaMera « Ouznkay.

Copepxanue mnporpamMMbl N0 (U3MKE HAIMpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHOHAYYHOU TPAaMOTHOCTH OOYYarOIIUXCS U OpPraHU3aIUI0 N3Y4YCHUS
bu3UKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (hu3uKe YYUTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mnpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)K€ MEXIPEIMETHBIE CBA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma 1o (Qu3NKe YyCTaHABIWMBACT paclpejeleHue Yy4eOHOro
Marepuaiga 1o rojaM oOyueHus (IO Kjaccam), MOpeajaraeT MTPUMEPHYIO
MOCJICIOBATENIBHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
IPEAMETHOTO COACPIKAHUS U yU€TEe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCS.

[Iporpamma no ¢usuke paspaboraHa C LETbI0 OKa3aHUS METOJMYECKOMN
MIOMOIIH YYUTEIIO B CO3JaHUU paboUeil MporpaMMbl IO Y4EOHOMY MPEIMETY.

dusnka SABISETCS CHUCTEMOOOPA3YIOIIMM JIJII  €CTECTBEHHOHAYYHBIX
y4eOHBIX TIPEAMETOB, IOCKOJbKY (DU3WYECKHE 3aKOHBI JIEKAT B OCHOBE
IPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHOJOTHEH, aCTPOHOMUEH W
¢usznueckoit reorpadueif, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEOoCTaBlIsAeT Hauboliee sICHble 00pas3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MO3HaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa u3 riaaBHBIX 337124 PU3NYECKOro 00pa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHus COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU TPaMOTHOCTHU U
MHTEepeca K HayKe Yy 00yJaroniuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMPEIOaraeT OBJIAJICHUE
CIEAYIOIINMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE U  MCIOJIb30BAaTh  HAyYHbBIC
JIOKa3aTeNbCTBA JJIS TOJYUEHHUS BBIBOJIOB.

Henu wsyuyeHuss ¢U3MKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
onpeneneHsl B KoHuennuu npenoaaBaHust yueOHoro npenmera «DPuszmka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Poccuiickori denepaiuu, peaTu3yrONINX
OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIAEHHON pelIeHueM
Komnerun MunucrepcTBa mpocBenieHusi Poccuiickoit ®denepanuu (IpOTOKOI
oT 3 nexadps 2019 r. Ne [1IK4BH).

Heaun nzyyenus Gpusuku:

e TMPHOOpPETEHHE WHTEpECca M CTPEMIICHUS OOYYalomUXCs K HAYYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE MX WHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE TMPEJCTABICHU O HAYYHOM METOJE IIO3HAHUS U
dbopMHUpOBaHUE UCCIENOBATEILCKOTO OTHONMICHUS K OKPYKAIOIIUM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yjbTaTra HU3yUYCHUs
OCHOB CTPOEHHUS MaTepuu U (PyHITaMEHTAIbHBIX 3aKOHOB (DU3UKU;



dbopmMupoBaHue MpeACTaBICHUN O ponu (U3UKU JUIST Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUA O BO3MOXKHBIX cdepax  Oymymieit
npo¢eCCUOHANILHON AESTEILHOCTH, CBSI3aHHOU ¢ (DU3UKOM, MOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

JlocTkeHne 3THX IeJiell mporpaMMbl 1Mo (Qu3uKe Ha ypOBHE OCHOBHOTO
oO1rero 00pa3oBaHus 00ECEYNBAETCS PEIICHUEM CIEAYIOMMNX 3a4a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUHM BEIECTBa, O
MEXaHMYECKHUX, TEIUIOBBIX, 3JEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SABJICHUSX;

npUOOpETeHHEe YMEHUN ONMUCHIBATh U OOBICHATH (PU3MUECKHE SIBJICHUS
C UCIOJIb30BAHUEM MOJYUYEHHbBIX 3HAHUM;

OCBOCHHME METOJOB pEIIeHUS MPOCTeUINNX pacuyE€THBIX 3a1ady ¢
UCTOJIb30BaHUEM bu3znuecKux MoOjIeTIeH, TBOPUYECKHUX U
PAKTUKOOPUEHTUPOBAHHBIX 33]1ay;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIC SIBIEHUS W BBINOJHATH
OTIBITHI, TJA0OpATOpPHBIE pabOTHI U HKCIIEPUMEHTATIbHBIE UCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTENIBHBIX TPHUOOPOB;

OCBO€HHME MNpuUEMOB paboTel ¢ uHopManuend  (puanyecKoro
colepKaHusl, BKIto4Yas HMH(DOpPMAIUIO O COBPEMEHHBIX JOCTHMIKEHUSX
bu3KKYU, aHAIU3 U KPUTHUYECKOE OIIEHUBaHKE H(OpMaIuy;
3HaKOMCTBO €O  cdepaMu  TNpo(ecCHOHAIBHON  AESTENbHOCTH,
CBA3aHHBIMM €  (U3UKOM, U  COBPEMEHHBIMH  TEXHOJOTHSMU,
OCHOBaHHBIMHU Ha JIOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBeHb) Ha yPOBHE OCHOBHOI'O OOIIEr0O

oOpazoBanus oTBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
8 kimacce — 68 ygacoB (2 yaca B Hexemwo), B 9 kiacce — 102 yaca (3 gaca B
HEJIEITIO0).

[Ipemmaraemsrii B mporpaMmMe 1o (pusnke rnepeyeHb Ja00paTOpHBIX paboT
M OINBITOB HOCHT PEKOMEHJATEIbHBIA XapaKTep, YYHUTEIh JelIaeT BBIOOD
NPOBEACHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBUIYATHHBIX
OCOOCHHOCTECH  OOydYarolIuXcs, CIHMCKa OKCICPUMEHTAIbHBIX  3aJaHUM,
npeyIaracMbIX B paMKaX OCHOBHOT'O TOCYJapPCTBEHHOTO JK3aMEHa IO (hU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BeauuuHbl. M3Mepenue pusmueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts u3mepennit. MexayHapoaHasi cucTemMa €IuHHII.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKH U3Y4aloT IMPUPOIY.
EcTecTBeHHOHAy4HBI METO/ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIOTE3, JKCIOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHHe HabmonaeMoro spieHus. Onucanue (QU3NYECKUX SBICHUHA C
IIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuuecKkue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIE

SIBJICHUS.
2. ®uznueckue MpUOOPHI U MpoIeaypa NPSIMBIX U3MEPEHUM aHAIIOTOBBIM
U IUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpeienieHue 1EeHbI JeICHUS MIKaIbl U3MEPUTEIHHOTO TPUOOpA.
N3mepenue paccTosHu.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temnepaTypsl HpU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U
JaTYrKa TEMIEPaTypPhl.

[IpoBenenue uccine0Banus Mo MPOBEPKE TUIIOTE3bI: JAaJIbHOCTD MOJIETA
HIapyKa, MYyIIEHHOTO TOPU30HTAJIBHO, TEM OOJbIle, YeM OOJbIle
BBICOTA ITYCKA.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaelictBue yacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHUSI BELIECTBA: CTPOCHHE Ta30B, JXUIKOCTEH U
TBEPABIX (KPUCTAJUIMYECKHUX) Tel. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HbIX arperaTHbpIX COCTOSIHUSIX M KX aTOMHOMOJIEKYISIDHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBUIKECHHUS.

2. HaGmonenue muddysun.

3. HaGmonenue  sBieHuii, OOBACHSIOMMXCA  TPUTSDKCHHEM  WITH

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JAuaMeTrpa aroMa METOAOM PAIOB (C HCIOJIb30BaHUEM

doTtorpaduwuii).

2. OmbITHI 10 HAOIOICHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

Pasnen 3. /IBu:keHMe M B3aUMOAelicTBHE TeJl.
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Mexannyeckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHUH. Pacuér nmytu u
BPEMEHHU JIBUKCHUS.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3anmopaeicTBue Ten Kak MpUYMHA
W3MEHEHUS CKOPOCTH JIBMXKEHUA Tel. Macca kak Mepa HHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUILIC
o0BbEMa BellecTBa.

Cuna kak XapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. U3MmepeHnue cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SBJICHUE TATOTEHUS U CUa
TsokecTd. Cuia TSHKECTH Ha Jpyrux IulaHerax. Bec tenma. HeBecoMocTb.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEWMCTBYIOIIAsA CUIL.
Cuna tpenusa. TpeHue CKOJNBKEHHUS W TPEHHUE NOKOsA. TpeHue B mpupoje u
TEXHHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJL.
CiioxeHue CUJl, HalpaBJICHHBIX 10 OJTHOW MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIDKEGHMs (IIapuka B
KHUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ompenenennie cpeaHeil CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH.
3. OnpexneneHune MIOTHOCTH TBEPIOTO TENA.
4. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsbKeHUs (1edhopMariim)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OnpITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh CUJIbI TPEHUS CKOJIbKECHUS
OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.

HNasnenune. CriocoObl YMEHBIICHHUS] U yBEJIMYECHUs NaBieHus. JlaBrieHue
raza. 3aBHCHMMOCTb JaBlIeHHMs Tra3za oT oO0BéMa, Ttemmeparypol. Ilepemaua
NABIICHUsST TBEPIBIMU TEJNaMH, >KHAKOCTAMH U Ta3amH. 3akoH Ilackais.
[TneBMaTHUeCKHEe MAIIMHBI. 3aBUCHUMOCTH JABJICHUS >KUIKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapamokc. CooOmraronuecss cocyabl. [ wapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
Bo3yIHON 00omouku 3emumn. OnbiT Toppuuennu. U3mepenune atmochepHOro
JaBJICHUS. 3aBUCHUMOCTH aTMOC(HEpPHOTO JaBICHHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBEe KMAKOCTM W Trasa Ha IIOTPYKEHHOE B HHUX TeENO.
BoitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanuwe Ten.
Bo3nyxormiaBanue.

Jemoncmpauuu.

1. 3aBHUCHMOCTbH JaBJIEHHUS ra3a oT TeMIEpaTyphl.

2. llepenauya naBieHUs KUIKOCTHIO U Ta30M.

3. CooOmmaroruecs cocy/bl.

4. T'mapaBnryeckui mpecc.

5. IlposBnenue aeicTBUs aTMOC(HEPHOTO JIaBJICHUS.
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6. 3aBUCHMMOCTH BBITAJIKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
T€Ja U TNIOTHOCTH KUJKOCTH.

7. PaBEeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcinoBue IUIaBaHWA TeJ: IUIABAHUE WM TOTPY)KEHUE TEI B
3aBUCUMOCTHU OT COOTHOLIECHUS IUNIOTHOCTEH TENa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HMccnenoBaHue 3aBUCMMOCTM Beca Tella B BOJe OT 00bEma
IIOIPYKEHHOM B JKUAKOCTh YaCTH TEJA.

2. OmnpeneneHue BBITAJKUBAOLICH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIECH CHJIbI, JCHUCTBYIOLIECH Ha
TEJO B )KUJAKOCTH, OT MAaccChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUIAKOCTH, OT OOBbEMA MOTrpYyKEHHOW B
YKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIH KOHCTPYUPOBAHUE JIOOKH U
orpeaeieHue e€ rpy30n0AbEMHOCTH.

Pa3zpnen S. PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. IlpuMeHeHHe TmpaBWiIa pPaBHOBECHs phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckass 3Heprus. Kunernueckas M IIOTEHLMAIbHAs DSHEPIHUS.
[IpeBpaiieHne OOHOTO BHJIA MEXaHMYECKONM DHHEPrUM B JPYyrod. 3aKkoH
COXpPaHEHUsI YJHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOThl CHUIBI TPEHHUS TPU PABHOMEPHOM JABUKCHUU

TeJIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenmoBanue yciaoBUM PaBHOBECHS pblyara.

3. Usmepenwne KIIJ] HaKITOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPTHH.

8 KIIACC

Pa3nen 6. TenioBbIe siBJIEHUS.

OCHOBHBIE TOJIOKECHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHOKUHETUUECKOU TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTRBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHUE CBOMCTB ra3oB, KUIKOCTEH
YU TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KUHETHUYECKON TEOPHHU.
CmaurBaHue U KaMWUISIPHBIE SIBICHUA. TemIoBoe pacuiupeHue u cKaTue.

Temnepatypa. CBsi3b TEMIIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CrocoObl M3MEHCHHs BHYTPCHHEH JHEPTUH:
Teronepeaada u COBEPIICHUE paboTEHI. Bunnr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KonnuectBo TemnoTel. Y aenbHas TEIIOEMKOCTD BelllecTBa. 1eIuio0OMeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. I[lmaBnenwe wu
OTBEPJICBAHUE KPUCTALIMYECKHUX BEIIECTB. YJIEIbHAS TEIJIOTA IUIABJICHUS.



[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aBurareneid KIIJ temnoBoro aBurartens.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHMS U MIPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.
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HaGmonenre OpoyHOBCKOTO JIBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBineHnil cMaunBaHUs M KaUJUISIPHBIX SBJICHUA.
HaGnroenue TermioBoro paciimpeHust Tell.

N3menenue naBieHus rasa npu M3MEHEHUH 00bEMA U HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna u3mepeHus: TeMIEPaTyphl.

Bubr Teronepenaym.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu COBEpILICHNN PaOOThI BHELIHUMHU CHIIAMH.

10. CpaBHeHME TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HabGmroieHre KumneHusl.

12. HaGmroieHre MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
13. Mojiesi1 TEIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomut u onvimot.

1.
2.
3.

ok

8.

9.

OnpITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnpITHl MO HAOJIIOICHUIO TETIJIOBOTO PACUIUPEHUSI TA30B, KUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OalsIOHE IITPHUIIA.

OnbIThl, T€MOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BEMa M HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.
HaGmionenne m3MeHEeHHUs BHYTPEHHEW SHEpPrUM Tella B pe3yjbTaTe
TEIUIoNepeaaun U paboThl BHEIIIHUX CHII.

HccnenoBanue sBIIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOU U
ropst4ei BOJBI.

Onpenenenue KOJIUMYECTBA TEIUIOThI, MOJYYEHHOI'O BOJOW TMIpHU
TEIUI00OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenienieHue yAenabHON TEIUIOEMKOCTH BEILIECTBA.

11. MUccnenoBanue npouecca ucrapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yAenabHOM TeIUIOTHI MJIaBJIEHUS JIbJIa.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauus Ted. JIBa poja sIeKTpUyYecKux 3apsnoB. B3aumopeicTeue
3apsbkeHHBIX Tel. 3akoH KyloHa (3aBUCHUMOCTH CHJIBI  B3aHUMOJIEHCTBUSA
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiI0B U PACCTOSTHUSA MEXLY TeIaMu).

Dnektpuueckoe noje. Hanpssk€HHOCTh AiekTpudeckoro nosst. [IpuHimn
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenun snekTpudeckux 3apsaoB. OJIEMEHTAPHBIA  DJIEKTPUYECKUU
3apsa. Crpoenne aroma. [IpOBOJHHMKM M IUANIEKTPUKU. 3AKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAHMUS JJIEKTPUUECKOIO TOKA.
Hctounuku mocTOsTHHOTO TOKa. JIEHMCTBUSI JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckass unenb. Cuna ToOKa. OJNEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHUE MNPOBOJHUKA. YIEIBHOE COMPOTHBICHHE BEIIECTBA. 3aKOH
Oma nns ywactka uenu. llocienoBaTenbHOE W MApAIUICIBHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH AJNEKTPUYECKOr0 TokKa. 3akoH Jlxoymns—JleHia.
DnexkTpudeckue IMenud M MNOTpeOUTeNr DJIEKTPUUYECKOHM DSHEPruud B OBITY.
KopoTkoe 3ambikanue.

[ToctosiHHBIE MarHuThl. B3aUMOAEHCTBUME MOCTOSIHHBIX MAarHUTOB.
MarautHoe mone. MarHuTHoe mosie 3eMJIM M €ro 3HAauYeHWE I KU3HU Ha
3emuie. OnbIT OpcTena. MarHuTHoe MoJe 3JEKTpUYECcKoro Toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHHUKE. J[eCTBME MArHUTHOIO MOJs HAa MPOBOJHUK C
TOKOM. DIIeKTPOABUTATENb MOCTOSIHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHOM WHAYKUUU. I[IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TOTYUYEHUs] AICKTPUUECKON IHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DIEeKTpUu3aLus TeNl.

2. JIBa poma 3JNEKTPUYECKHUX 3apsoB U B3aUMOJAECHCTBHUE 3apSKEHHBIX

TEN.

3. YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIA.

4. DneKTpocTaThyecKas MHIYKIIHS.

5. 3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3aPSIOB.

6. [IpOBOAHUKH U JUDIICKTPHUKH.

7. MonenupoBaHuEe CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIS.

8. McTOYHHMKHM MOCTOSHHOTO TOKA.

9. JlencTBUSA 3JIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B HKHUJKOCTH.

11. ['a30BBIN pa3ps.

12. I3MepeHue CUilbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUYECKOTro HAIPSKEHUS BOJIbTMETPOM.

14. PeocTat u Mara3uH COIIPOTUBIICHUMN.

15. BzauMoieicTBrE TOCTOSSHHBIX MAarHUTOB.

16. MoxenupoBaHHe HEBO3MOXXHOCTH Pa3/IeJICHUS ITOJFOCOB MArHUTA.

17. MonenupoBaHHE MAarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MOJ€ TOKA. DIEKTPOMATrHHUT.

20. JlelicTBME MarHuTHOT'O TIOJISI HA MPOBOJIHUK C TOKOM.

21. DAEKTpOABUTATENb TOCTOSIHHOTO TOKA.

22. MccnienoBaHue SIBICHUS 3JEKTPOMArHUTHOW UHIYKIUU.

23. OnbiThl Dapajes.

24.3aBUCUMOCTb HampaBJi€HUsS HWHIYKIMOHHOTO TOKa OT YCJIOBUU €ro

BO3HUKHOBCHMUSL.
25. DIIEKTPOT€HEPATOP NOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimol.



1. OnpITbl TO HAOMIOACHUIO DJIJIEKTPHU3AUUU Tell MUHAYKIUEH U MpHU

COTPUKOCHOBEHUH.

2. HUccnenoBanme ACHCTBUS DSICKTPUYECKOTO IOJISI HAa TPOBOAHUKUA H
JTUDIICKTPUKH.

3. COopka u npoBepka pabOThl AIEKTPUUECKOM IIEMU MTOCTOSTHHOTO TOKA.

4. VI3amepeHue U peryJupoBaHUE CHIIBI TOKA.

5. V3MepeHwue u peryIupoBaHUe HAMPSIKESHUS.

6. HMccrnenoBanne 3aBUCHMOCTH CHIIBI TOKa, HAYIIETO Yepe3 Pe3ucTop, OT
COTPOTHBIICHUS PE3UCTOpA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OIBITHI, JTEMOHCTPUPYIOIIIHEC 3aBHUCUMOCTD AIIEKTPUIECKOTO

CONMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, MJIOMIAJU MONEePEeYyHOro
CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CIOKEHMSI HANPSHKEHUW MPH TMOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia JJsi CUJbI TOKA MPU NapaJlIEIbHOM COEIUHEHUU

PE3UCTOPOB.

10. OmpesienieHde  pabOThl  BJEKTPUYECKOTO TOKa, MAYIIEro 4epe3
pE3UCTODP.

11. OnpeniesieHue MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIJAEISEMONW Ha
pe3ucrope.

12. UccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenue KII/] narpeBarens.

14. MiccnenoBaHME MAarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHne MAarHUTHOTO TMOJS IOCTOSIHHBIX MAarHuTOB IIPH  HUX
00BEIMHEHUU U pa3JeJICHUN.

16. MccnenoBaHnue JEHCTBHA DJJIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEIIKY.

17. OnBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aMMOJEHCTBHS
KaTyIIKd ¢ TOKOM M MAarHWTa OT CWJIbl TOKa M HAIpPABICHUS TOKA B
KaTyIlKe.

18. I3y4yeHue nelcTBUsI MarHUTHOIO ITOJIsSI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl JIEKTPOBUTATEIS.

20. U3mepenne KIIJI anekTpoaBuraTeIbHONM YCTAaHOBKH.

21. OnbITEL IO HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHIYKIUU:
UCCIIEIOBAaHNE U3MEHEHMI 3HAYEHHS W HANpPABICHHUS MHIYKLIHMOHHOIO

TOKa.
9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWKECHUSA. PaBHOMEpHOE NpPSMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TmpsMoJIMHEWHOEe JABWKeHHEe. CpemHsas U
MTHOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JIBHXKEHHH.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE JBHkKeHue. CBOOOIHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akoH Herotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHUS! CKOJIbKECHUS,
CUJia TPEHHUS TTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOIHOTO
najgeHus. JIprwxkenne maneT BOkpyr CosHna. IlepBas kocMHuuYecKass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MmaTepuanbHOM  TOYKU. AOCOJTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTu.

Nmnynsc Tena. HW3MmeHenne wummynbca. HWMnoynbc Cuibl.  3aKOH
COXpAaHEHHUs UMITYJIbca. PEaKTUBHOE IBUKECHHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSKECTH, yIpyrocTw,
TpeHus. CBs3b dHepruu u padotel. [loTeHnManpHas 3HEPrusi Teja, MOJHITOrO
HaJl TOBEPXHOCThbIO 3eMJiM. [lOTeHIManbHasi HSHEPrUsl CHKATOM MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHETUUYECKOW SHEPTUU. 3aKOH COXPaHEHHUS
MEXaHMYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmronenne MexaHWYeCKOro ABMIKCHMS Tela OTHOCHUTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHME MyTeW M TPACKTOPUN NBUKEHHUS OJJHOIO WM TOTO KE Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

N3Mepenmne CKoOpoCTH U YCKOPEHUS MPSIMOJTMHEUHOTO IBUKEHMUSL.

HccnenoBanne npu3HaAKOB PABHOYCKOPEHHOTO JBUKCHUS.

HaGmonenue nBukeHUs Tela 1Mo OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME

orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU

OTHOCHUTEJIbHO KaOuHeTa (pu3nKwu.

7. 3aBHCUMOCTbH YCKOpPEHHSI T€Ja OT MACChI T€JIa U IEUCTBYIOIIEH HA HETO
CHJIBL.

8. HaOmronenue paBeHCTBaA CHIT IPU B3aUMOJICUCTBUH TEJI.

9. M3mMmeHeHue Beca Tela pyu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiysnbca rnpu B3aUMOAEUCTBUU TEII.

11. [TpeoOpazoBaHus IHEPTUH MTPU B3aUMOJICHCTBUHN TEJI.

12. CoxpaHEHHE UMITyJIbCa IIPH HEYIPYTOM B3aUMOJIECHCTBUH.

13. CoxpaHeHHe UMITYJIbCca MPU a0COIOTHO YIPYTOM B3aUMOJCHCTBHUU.

14. Habnroienrne peakTUBHOTO JIBHKECHHUS.

15. CoxpaHeHHE MEXaHWYECKOM YHEPTUU IPH CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXaHUYECKOM »HHEPruM MpH JBXKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBL.

Jlabopamophuie pabomot u onvimot.

1. KoHcTtpynpoBaHue TpakTta i pa3roHa M JAJIBHEHIIET0 paBHOMEPHOIO
JBH>KEHUS IIAPUKA VI TEIEKKH.

2. OnpeneneHue cpeaHeld CKOPOCTH CKOJBKCHHUS OpycKa WUIM JBHIKCHHS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue ycKOpeHUsl Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IIpoBepka THUIMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOM CKOPOCTH MHYTH OTHOCATCA KakK PSAJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.

o0kow



6. WccnenoBanue 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHUS.

7. Omnpegnenenne KodppuuueHTa TpeHHs CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenure pabOTbl CWIbI TPEHUS NPU PABHOMEPHOM JBUKEHUU

TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTH.
10. Onpenenenue padbOThl CHJIBI YIPYTOCTH TMPU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

11. IBy4eHune 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexanuueckne KoJe0aHUS U BOJIHBI.

Konebarensnoe paBuwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIM:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTHuyeCKuid U TMPYNKUHHBIA MasTHUKH.
[IpeBpareHue sHepruy Mpu KoJaeOaTeTLHOM JBUKCHHH.

3aryxatomue kosebanus. BbiHykaeHHbIe  KoneOaHusi.  Pe3onaHnc.
Mexannueckue BoJIHBL. CBOMCTBa MEXaHMYECKUX BOJIH. [IpomonbHbIE U
MOTIEpPEeYHbIe BOJIHBI. JlTMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenne xosneGaHuil TeJl MOJA JEUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmroneHne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnipocTpanenue nmpoaoJIbHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIIN).
HaGmroeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKHUM pe30HAHC.
]Iaﬁopamopubte pabomul u onvimol.
OrnpeneneHne YacTOThl W TepuoAa KojebaHWi MaTeMaTHU4eCcKoro
MasiITHUKA.
OmnpeneneHue 4acTOThl U Meproa KojaeOaHnul MPy>KMHHOTO MasTHUKA.
HccnenoBanne 3aBUCHMOCTH TEpHOJia KOJeOaHWUW IOABEIICHHOTO K
HUTHU TPy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepHoJa KOJICOAHUH MPYKHMHHOTO
MasiTHHKa OT MacChl rpy3a.
5. IlpoBepka HE3aBHCUMOCTH Ieproa KojeOaHUul rpysa, MOABEIICHHOTO
K HUTH, OT Macchl Irpy3a.
6. OmbITBI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh TepuoAa KoyieOaHun
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. U3mepenune yckopeHUs: CBOOOTHOTO A CHHS.

Pazpnen 10. Di1eKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJIe.  DJIGKTPOMAarHuTHbIe BoJiHBL.  CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.

DneKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBeTA.

Jemoncmpauuu.

1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

SESIEARN
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1. WBydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBbIO MOOUIBEHOTO
TenedoHa.

Paznea 11. CBeroBble sIBJICHHS.

JlyueBas  Mogmenb  cBeta. Mcrounuku  cBera.  IlpamonmnHenHoe
pacnpoctpanenue cBeta. 3atMeHus ConnHma u JlyHel. OTpakeHHe CBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3aKOH mIpenomiieHUs cBera. llonmHOe BHYTpeHHEe
OTpakeHHEe cBeTa. VCMNOJb30BAHME TIOJTHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nayueir B smH3e. Ontudeckas cuctema (Qoroarnmapara,
MHUKPOCKOIA M Tejeckona. ['ma3 kak onTuyeckas cuctema. bin30pyKoCTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX LIBETOB. Jlucniepcus cBera.

Jemoncmpayuu.

1. IIpsMonuHeHOE paclpoOCTpaHEHUE CBETA.

2. OtpaxkeHue cBeTa.

3. Tlomyyenue wu300paKEHU B IIJIOCKOM, BOTHYTOM M  BBIITYKJIOM
3epKanax.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XO0J Iy4er B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

. Ipunnun peiictBus ¢oToarmnapata, MUKPOCKOTNA U TEJIECKOMa.

10. Monenb riasa.

11. Paznoxkenue 06emoro cBeTa B CIEKTP.

12. [lomy4yenue 0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOIO JIy4ya OT yria
naJCHUs.

N3yuyenue xapakTepucTuk n300pakeHus IpeIMeTa B IMIIOCKOM 3epKaJle.
HccnenoBanne 3aBUCUMOCTH YIUIa NMPEIOMJIEHUS CBETOBOrO Jiyda OT
yriia MaJeHus Ha TPaHUIIE «BO3LYyX—CTEKIIOM.

4. Tlomyuyenue n300pakK€HUM C TOMOIIBIO COOMPAFOIIEH JTMH3HI.

5. Onpenenenrie  (HOKYCHOTO  PACCTOSHHUS W ONTHYECKOM  CHIIBI

coOMparoIeHt JTMH3HI.

6. ONBITHI IO Pa3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITHI IO BOCIIPUSTHIO IBETA MPEAMETOB MPU UX HAOIIOJACHUH Yepe3

I[BETOBBIC (PMIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnswitel Peszepdopna u miianerapHas mojens atomMa. Monens atoma bopa.
Hcnyckanue u nornomieHne ceera aromoM. KBaHTel. JInHeHYaThie CIEKTPBHI.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aToMHOro  snapa. HyknonHas  Mozens  atomHoro — sapa.  M3oromsl.
PannoaktuBHble npeBpamenus. [lepuona nosypacnana aTOMHBIX SIEP.

SAnepHbie peakuu. 3aKOHbI COXpPaHEHHUS 3apsiIOBOIO0 U MacCOBOTO YHCE.
DOHeprusi CBA3U aTOMHBIX siiep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus sanep. crounnku s3uepruu CosiHIa U 3BE3.

SAnepHas sHepreruka. J[eMCTBUS paAMOAKTUBHBIX U3JIYYEHHU HA KUBBIC
OpraHu3MBl.

©CoNOOA
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Jemoncmpayuu.

CrexTpbl U3Ty4YE€HUS U MOTJIOIIEHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibscona.

PaboTta cuérurka HOHU3UPYIOMIHUX U3TYUESHH.

Peructpauus u3nydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopnbze padomul u onvimol.

1. HabGmroneHue CIUIOMIHBIX U TUHEWYATBIX CHEKTPOB U3JTYUYEHHUS.

2. HccnepgoBanue TpEeKOB: UBMEPEHUE SHEPTUM YACTULBI IO TOPMO3HOMY

nytu (mo gororpadusim).

3. M3mepenue paanoakTMBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOJYJIb npeaHa3HaYeH JUTSE
cucTtemMaTu3alMd ¢ 00OOIIEHHs] TMPEAMETHOIO COJAEpKaHUS U OIbITa
NEeSTENbHOCTH, TPUOOPETEHHOTO TIPU M3YYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUISl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY AK3aMEHy MO (PU3MKe s
00y4aromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeIMeT.

[Ipy u3yueHUH AAHHOTO MOJYJSl PEATU3YIOTCSI U CHUCTEMaTU3UPYIOTCS
BUJbl JICSITENIbBHOCTH, HA OCHOBE KOTOPBIX OOecredynBaeTCcsl JOCTHXKEHUE
OPEIMETHBIX W METANpeIMETHhIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0yuYeHHS,
dbopMupyeTcst eCTeCTBEHHOHay4YHasi TPaMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB
UCCJICIOBAHUS SIBJICHUHN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH
(¢u3nyeckue SBICHUS, IPUMEHSS MOJYYEHHbIE 3HAHUS, pellaTh 3a7adyd, B TOM
YKCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNManbHO  JEATENBHOCTHBIM  XapakTep  JaHHOIO  pasjelia
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIIMecs BBIOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpejiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMHM pacrno3HaBaTh M HAyYHO OOBICHSITH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld NPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUUYECKUX BBIBOIOB;

OOBSICHATh HaY4YHbIE OCHOBBI HanOoJiee Ba)KHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJOTUH, HanpUMep, NPAKTUYECKOrO  HCIOJIb30BAaHUSA  Pa3IU4HbBIX
MCTOYHUKOB JHEPIrUM Ha OCHOBE 3aKOHA IPEBPAIlCHHMsS] U COXPAHEHMS BCEX
U3BECTHBIX BUJIOB SHEPrUu.

oahwnNE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HANpPaBIEHO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus (QU3MKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanuss y oOywaromerocss OyayT copMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MNOpOSIBJIEHHE MHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JTOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTHKCHUN (DU3UKWU;

- OCO3HAaHME BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIOB B JIESITEILHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCIIPUSATHE ICTETUUECKUX KaueCcTB (DU3MUECKON HayKu: €€ TaApMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHHE IIEHHOCTH (U3UYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HaHWUS  MHUpPa, OCHOBBI  pPa3BUTUSI  TEXHOJOTUW,  BaKHEUILIEH
COCTaBJISIIOILEH KYJIbTYpHI;

- pa3BUTHE HAyYHOW JOO03HATEIHLHOCTH, MHTEpPECa K HCCIeI0BATEIBCKOM
NESTEIbHOCTH;

5) ¢opvmupoBaHusi KyJbLTYPHl 3I0POBbSI HW JIMOLUHMOHAJIBHOIO
0J1aronmoTyumsi:

- OCO3HaHHME IICHHOCTH Oe€30MacHoro oOpaza J>XU3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TpaBUI O0€30MacHOTO TOBEACHUS Ha
TpPaHCIIOPTE, HAa JIOPOTrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(hOopMHUPOBAHHOCTh HaBbIKa pedIieKcuH, TMPU3HAHUE CBOETO IIpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y IPyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHOE y4yacTHUE€ B PEUICHUH NPaKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3allid, TOpOoJa, Kpas) TEXHOJIOTHUYECKOW U
COIMAJIbHON HAIpaBICHHOCTH, TPEOYIOIHUX B TOM YHUCIE U (PU3NIECKUX
3HAHMM;

- IHTEPEC K MPAKTUIECKOMY M3yUEHHUIO MPOdeCcChii, CBI3aHHBIX C (U3HKOM;
7) 3K0JOrn4eCKOro BOCIIMTAHMS

- OpUEHTAIMs Ha MpUMEHEHNEe (PU3NYECKUX 3HAHWUU JJIS PeIIeHUs 3a7ad B
00JIaCTH OKPYKAIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OIEHKHA WX
BO3MOXHBIX ITOCIEACTBUI JIJIs1 OKPYKAIOLIEN CPENBI;

- OCO3HaHUE 00aJbHOIO XapakTepa 3KOJIOrMYeCKUX MpodiieM U MyTel ux
peLIeHUS;

8) ajanranuu K M3MEHSIOIIUMCS YCJIOBHSM COLUAJIBHOM U NMPUPOIHOM
cpeabl:



- HOTp€6HOCTB BO BBaHMOHCﬁCTBHH IIpHU BBIITOJIHCHU U I/ICCJ'IGI[OBEIHI/Iﬁ n
IIPOCKTOB (I)HBquCKOﬁ HanpaBJICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUAM

APYTHX,

e - TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUYECKYIO
NEATEIbHOCTB;

e - mnoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopmynupoBaTh HACH, TMOHATUS, TUIOTE3bl O (U3NUYECKUX OOBEKTaxX u
SIBJICHUSX;

e - OcCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUU HOBBIX (PUBMUESCKUX
3HAHMHU;

e - CTPEMJICHME AaHAJIMU3UPOBATH MW BBIABIATH B3aUMOCBSI3U MPUPOIBI,
oOliecTBa U DKOHOMHUKH, B TOM YHCJI€ C HCIOJIb30BaHUEM (HU3UUECKUX
3HAHMMU;

e - OLICHKA CBOMX JCHUCTBUU C YYETOM BIHSIHUA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJI0OAJIBHBIX MMOCIIEICTBHIM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pU3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss — OyayT — cOpMHUPOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NIO3HABATEILHBIC
yHUBEpCaJbHble y4yeOHbIe JI€HCTBHSA, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBIE
y4ueOHBIE AEWCTBUS, pETYIATUBHBIC YHUBEPCATIbHbBIE YUeOHbBIC IEHCTBHS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

e BBIIBIATh WM XapaKTePH30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(stBTIEHMI);

e YCTaHABJIMBATh CYIIECTBEHHBIH MPH3HAK KiIacCHU(HUKAIIMK, OCHOBAHHUS
JU1s1 0000ITIEHNS U CpaBHEHUS;

e BBIIBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HHU3NISCKUM
SIBJIEHUSIM;

e BBISBJIATH MPUYNHHO-CJICACTBCHHBIC CBS3HM IPH M3YYEHUU (PU3HUCCKUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJABI C  HMCIIOJIB30BAHHUEM
JNEYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIFOUCHUH, BBIIBUTATh THIIOTE3BI
0 B3aMMOCBS3AX (U3NICCKUX BEIIMUHUH,

e CaMOCTOSITEIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a1a9M (CpaBHEHHE HECKOJIbLKUX BapUAHTOB PEIICHUs, BRIOOP Hanbosee
MOJIXOASAIICTO ¢ YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCB).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

e TMPOBOAUTHL TI0 CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBIM (U3UYCCKHA DKCIEPUMEHT, HEOOJBIIOe HCCICIOBAHNC
(bU3UUECKOTO SIBJICHUS;

e OICHMBAaTh HAa NPUMEHHMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHMS WIIH SKCIIEPUMCHTA,



CaMOCTOSITEIbHO  (OpPMYyIUpPOBaTH O00OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONbITA, UCCIIET0BAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEIANOJOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/bl, HHCTPYMEHTHI U 3alPOChl MPU MOUCKE
1 0TOOpe MH(POPMALIUU UM JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3anauu;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh u UHTEPIPETUPOBATD
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAllMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJladyll HECIOKHBIMU
CXEMaMH, TuarpaMmamMu, HTHOU rpa@uKoil 1 UX KOMOMHALIUSAMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXX/JIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00PaTOPHBIX
paboT W TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha peEIICHUE 3aJadydl MU
o i/Iep kaHue 0J1aroKenaTeIbHOCTH OOIICHUS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIEIOBAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh IEJIM COBMECTHOW JIEITENbHOCTH, OPraHU30BBIBAThH
NEUCTBUSL TO €€ JOCTHXKEHHIO: paclpelessiTh poiid, 00CyXaaTbh
IPOIIECChl W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOU JCUCTBHUS C IPYTrUMHU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIA/a B OOIIMIA MPOIYKT MO KPUTEPHSIM,
CaMOCTOSATEIHHO C(OPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITE MPOOJEMbI B JKM3HEHHBIX M yU4EOHBIX CHTYaIHUsAX,
TpeOyIomuX /ISl pemeHus PU3nIecKux 3HaHUM;

OpPUEHTHPOBATHCA B PA3JIMUHBIX MOAXOJAX TMPUHATUS PEIICHUU
(MHAMBUAYaAJIbHOE, IPUHATHE PELICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTABJATh aJTOPUTM pELICHUs] (PU3MUECKON 3a1auu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpPOBaTh TNpeljaracmbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHUS;

OOBSACHATh MNPUYUHBI JTOCTHOXKEHHS (HEJOCTHMKEHHUS) pe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOIHEHUS
(u3MUECKOro HCCIEOBAaHUS WM IMPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCSA CUTyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJId U YCIOBUSM;

CTaBUTh Ce€0sl Ha MECTO JpYroro 4ejgoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4yHYI TEeMy, IMOHUMAaTh MOTHBBI, HaMEpEHUs U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpPH PELICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJACHHUIX Ha HAYUHbIE TEMBI U TAKOE KE MPaBO JPYroro.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOyudeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHYCCKHC SBJICHUS,
HAOJIIO/ICHHUE, SKCIICPUMEHT, MOJIC/b, TUIIOTE3a, SAUHUIBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHbIe COCTOSTHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOIEHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUTacTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHUA (quddys3us, TEIIOBOE JBIKEHHE  YaCTHIL
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEPIMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX TEI C
3aKpeIVIEHHON OChIO BpallleHWs, Iepefada JaBiICHUS TBEPIBIMHU
TeJaMH, >KHJIKOCTIMH WM Ta3aMH, aTMOcC(hepHOE [aBJICHHE, IJIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DOHEPruu) IO OINHCAHHMI0 UX
XapaKTEPHbIX CBOHMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE M3YYEHHBIX (DU3NUYECKUX SBICHUH B
OKpYJ)KalolleM MHUpPE, B TOM uuciie (GU3UYECKUE SIBICHHS B IPUPOJIC:
IPUMEPHI IBHKCHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOW M HEKUBOU
IpUpoJie, ACHCTBUE CHUIIBI TPEHHUS B MPHPOAE M TEXHUKE, BIIUSHUC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTraHU3M, IIaBaHUE PHIO, phIYaru
B TEJie 4YeJOBEKa, MPU 3TOM IIEPEBOJUTH TMPAKTUUYECKYIO 3aJa4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DH3NUSCKUX
SIBJICHU;

ONMHUCBHIBATh HW3yYEHHBIC CBOWCTBA Tel W (HU3WUYSCKHE SBJICHUSA,
UCIIONB3Yysl (PU3MYECKHME BeNMMYHMHBI (Macca, O0OBEM, IUIOTHOCTH
BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIAHSS CKOPOCTh, CHIIA YIIPYTOCTH,
cuija TSKECTH, BeC Teja, CWia TPEHHs, JaBieHUE (TBEPAOro Tena,
KUJIKOCTH, Ta3a), BBITAJKHMBAIOIIAS CHJIA, MEXaHHYecKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
NEHCTBHS MEXaHU3MOB, KHHETHYECKAas U IMTOTECHIIUAIbHAS SHEPI s ), TIPH
OMHMCAaHUN TPABUIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIIOJb3yEeMbIX
BEJIMYUH, WX OO0O3HAYCHHS W CAWHHUIBI (U3UYECKUX BEIWYHH,



HaxoauTh (OPMYJIbl, CBA3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTUMU BEIMYUHAMU, CTPOUTH I'padUKH H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys MpaBujia CIOXKEHHS Ccull (BAOJb OJHOM MNpsAMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxumMmena, MPaBUIO PaBHOBECUS pbluara
(Omoka), «30J0TO€ TPABUIO» MEXaHUKH, 3aKOH COXpaHEHUs
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATHh (hU3MYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM
yyciie W B KOHTEKCT€ CHUTyallMd MPaKkTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh NPUUYUHHO-CIIEIICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JOrM4YecKux 1aroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (M3MYECKUX  SBJICHMM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3adaud B 1-2 neWCTBHs, WCIONB3YS 3aKOHBI U
dbopMyIibl, CBA3BIBAIONIME (PU3NYECKHUE BEIWYMHBI: HA OCHOBE aHaJIM3a
yCIOBUS  3a/laud  3alKChIBaThb KPAaTKOE YCJIOBHUE, TOJCTaBISATh
¢u3nueckre BeTUYUHBI B (OPMYJIBI U MPOBOJUTH PAacU€Thl, HAXOAUTh
CIIpPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUISI pEIleHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH TOJYYEHHON (PU3MYECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIU
¢u3MUecKuX METOJ0B, B OIKCAHWU MCCIENOBAaHUS  BBIJICIAThH
IPOBEPSIEMOE MPEATIOJIOKEHHE (runoresy), pasinyath U
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yinbTaT, HAXOIUTh OIIMOKHA B X0/
OMbITa, IeJIaTh BEIBOJBI IO €T0 PE3yJIbTaTaM;

IPOBOAUTH OMNBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEPsiEeMbIe
NPENNOoNOKEHUsI,  coOMpaTh  YCTaHOBKY U3  MPEJIOKEHHOTO
000pyAOBaHUs, 3aMUCHIBATH X0 OMbITA U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHATH MpPSIMbIE U3MEPEHHUsI PACCTOSHUS, BPEMEHHU, MaccChl Tena,
0o0BéMa, CHJIBI W TEMIIEpaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUS TPHOOPOB C yUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3HUECKON BETMYMHBI
OT APYroM ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PAaBHOMEpPHO JABWXKYILETOCA Tejda OT BPEMEHM JIBM)KEHUSI Tejla, CHIIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE1 W HE3aBHCHUMOCTH CWJIBI TPEHUS OT IUIOIAAU COINPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHbI, BBITAIKUBAIOIICH CUJIBI
0T 00bEéMa TMOTPYKEHHOW YACTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUS TeJl, YCIOBUN PAaBHOBECHS phlyara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO WCCIIECIOBAHUA,
coOupaTh  YCTaHOBKY W  BBIIOJHITH  WU3MEPEHHs,  CIEIys
OPEeAJIOKEHHOMY [UIaHy, (UKCUPOBATh PpE3yJbTaTbl MOJYYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIWYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yabTaTaM MCCIICI0BAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYHMH (IJIOTHOCTH
BEIIECTBA KUIAKOCTU M TBEPAOTO TeNa, CUJla TPEHUSI CKOJIbKEHUS,
JNABJICHUE BO3[yXa, BBITAJIKMBAIONIAsA CHWJA, JICUCTByIOLlas Ha
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MOTPYKEHHOE B JKHIKOCTHh TEJI0, KOA(D(MHUITMEHT TOJIE3HOTO JCHCTBUS
MPOCTBIX MEXaHW3MOB), CJCAYS TMPEIOKEHHON WHCTPYKIUU: TIPU
BBITIOJTHEHUU M3MEPECHHI COOMpaTh ADKCIICPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISITh 3HAUCHUE UCKOMOMW BETTUYMHBL;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
1abopaTOpHBIM 000PYIO0BAHUEM;

yKa3bIBaTh MPUHITUIILI JCHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIIUECS COCYJbI, OapomeTp,
phIyar, MOJABMKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHAS IUTOCKOCTH;
XapaKTepU30BaTh MPHUHIIUIBI JCUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWMCTB C OMOPOH Ha WX OMHUCaHUS (B TOM YHCIIE:
MOJIITUITHUKHA, YCTPOMCTBO BOJOIPOBOJIA, THUIPABIMYSCKHA TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCIOIB3Ys
3HaHMSIT O CBOWCTBAX (PU3MYECKHX SBJICHHM UM HE0OXOJUMBIE
(du3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpUMEpPhl (HAXOAWTh WH(OOpPMAIMIO O MpuUMepax)
NPAKTUYCCKOTO HMCIOIb30BaHUS (PU3NYCCKUX 3HAHUH B MOBCEIHEBHOMN
KU3HM JJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHHH ¢ MprudopamMu
U TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U COOFOACHUS
HOPM 2KOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIICCTBIISITh OTOOpP WMCTOYHWUKOB HHpopManuu B HHTepHETE B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAaHUH W MYTEM CpPaBHCHHUS Pa3IUYHBIX HCTOYHHKOB
BBIICNISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUUBOU WITU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUil  HAay4YHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MUECKOTO COJIEpPKaHMs, CIPABOYHbBIC
MaTepuanbl, pecypcel cetu  VHTepHer, Biagerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ylbTaTrax
NPOEKTOB WM Y4YeOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIB30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3UKH,
COIPOBO’XK/IaTh BBHICTYIUICHUE MTPE3CHTAIIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/1adyaMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B  JIEITEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.
KOHIly oOyueHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JNBH)KEHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA,
KPUCTAIUTHYECKUE U aMOp(HBIC Tea, HACHIIIICHHBI U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3[yXa, TEMIIEpPATypa, BHYTPEHHSS SHEPrus,
TEIUIOBOM  JBHUIaTellb, JJEMEHTApPHBIA  JJIEKTPUYECKHM  3apsif,
3JIEKTPUYECKOE TI0JI€, NPOBOAHUKMA W AUIJIEKTPHUKH, MOCTOSHHBIN
3JIEKTPUYECKUI TOK, MATHUTHOE MOJIE;



pasnuuath siBJICHUs (TEIJIOBOE pacHIMpeHue U cxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHUE, KANWUISIPHBIE  SIBJICHMS,
ncrnapeHue, KOHJICHCAIIUS, TIJIABJICHUE, KPUCTAIN3ALUS
(oTBepAeBaHUE), KHUIEHUE, Termonepenaya (TEIIONPOBOJHOCTb,
KOHBEKIIMSI, U3IYUCHHE), AICKTPU3AIUsl TEJ, B3aUMOJICHUCTBUE 3apsJIOB,
JNEeUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, ICICTBUE MATHUTHOTO MOJISI HA IPOBOJAHUK
C TOKOM, DJIGKTPOMAarHUTHAasT WHAYKIMS) 1O ONHCAHUIO HX
XapakTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIAX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KarolleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHUSI B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uzinydyeHue CoiHIa, 3aMep3aHHe BOJIOEMOB,
MoOpckue Opusbl, oOpa3oBaHME pPOCHl, TyMaHa, WHes, CHera,
JJIEKTPUYECKUE SIBIEHUS B arMocdepe, IJIEKTPUYECTBO KUBBIX
OpraHM3MOB, MAarHUTHOE Tiojie 3eMiid, Jpeid TMoJCcoB, POJb
MarHUTHOTO TOJISI JIJIs KU3HU Ha 3eMliie, TOJISIPHOE CHUSIHUE, TPU ITOM
NepPeBOAUTh  NPAKTHUECKYI  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
UCTIONB3Ysl  (U3MYECKUE BEIUYWHBI (TeMmreparypa, BHYTPEHHSS
SHEprus, KOJWYECTBO TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIECTBA,
ylenbHas TEIUIoTa IUIABJICHUS, yJeJdbHas TeIuioTa MmapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOI(PPUIUMEHT MOJIE3HOTO
NEUCTBHS TEIUIOBOM MAIWHBI, OTHOCHUTEJbHAsI BIIAXKHOCTH BO31yXa,
ANEKTPUYECKUI 3apsii, Cuja TOKa, OJJIEKTPUUYECKOE HAaIpsKEHUE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COINPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), TIPU ONMMCAHUH MTPABUIHHO
TPAKTOBAaTh (PU3UUECKUI CMBICI UCTIONB3YEMbIX BETUYNH, 0003HAYCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCITI0JIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHMSI  BELIECTBA, MPHUHIMI  CYNEpPHO3HUIMU  Toyie  (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Oma miid
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, NIPU
ATOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH €T0
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (PU3UYECKHE TPOIECCHl M CBOWMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE  CUTyallUd  MNpPaKTUKOOPUEHTHPOBAHHOTO  XapakKrTepa:
BBISIBJISITH IPUIMHHOCIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKUX II1aroB C OTIOPOi Ha 1—2 M3YYEHHBIX CBOMCTBA (DM3UUECKUX
SIBJIICHUN, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyItbl, CBS3BIBaIONIE (PU3NUECKUE BEIUYHMHBI: HA OCHOBE aHAINA3a
YCJIOBHS 3aJ]a4Ml 3alIMChIBATh KPATKOE YCIIOBHE, BBISBIISATH HEJIOCTATOK
JAHHBIX JJIsI pEeUIeHus 3a/laud, BBIOMpATh 3aKOHBI M (POPMYIIBI,
HEoOXoauMbIe JJIsi €€ pelleHHs, TPOBOJIUTh Pacu€Thl U CpPABHUBATH



MOJIy4YCeHHOE 3HA4YeHHE (PU3MYECKOW BEJIMYMHBI C U3BECTHBIMU
JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(pU3HYECKUX METOO0B, UCIOJIb3Yys OMHMCAHUE UCCIEIOBAaHUS, BBIIEIAThH
poBEpsieMOE TMPEINOJN0KEHHE, OLIEHUBATh MPABUIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

NPOBOAUTL OMBITHl TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
¢u3ndecKkux CBOWCTB Ten (KamWUISApHBIC SIBJICHHS, 3aBHCHUMOCTD
JIaBJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIeparypbl, CKOPOCTU Mpolecca
OCTBIBAaHHUS M HAarpeBaHMsl NpHU M3JIYyYEHUU OT LBETa M3Iydarouen
(moryomaonie) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJbI  OT
TEMIIEPATyphl JKUJIKOCTU W IJIOLAU €€ MOBEPXHOCTH, DJIEKTpU3AIUSL
TE1 W B3aUMOJICMCTBHE OJIIEKTPUUYECKHX 3apsoB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHWTOB, BU3YyaJIU3allMsi MAarHUTHBIX TIOJIEH MOCTOSHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBUraTeNsi OCTOSHHOTO
TOKa): (OPMYIHpPOBATH MPOBEpPSIEMbIE MPEAMNOIOXKEHU, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMs, OMKUCHIBATH XOJ OTbITa
1 GOPMYITHPOBATH BEIBOJIBI;

BBITMIOJIHATH ~ TPSIMBIE  HM3MEPCHHSI TEMIIEPATypbl, OTHOCHTEIIbHOMN
BJIQKHOCTH BO3/yXa, CWJIbl TOKA, HAMpPSHKEHHUS C HCIOJIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB M TATYUKOB (DM3UYCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl  M3MEpPEeHWH ¢ y4€TOM  3aJlaHHOW  aOCOJIFOTHOM
MOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYMHBI
OT JpYrol ¢ HCMONB30BAHUEM IMPSMBIX HM3MEPEHHUI (3aBUCUMOCTh
CONPOTHUBJICHHS] MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAH IMONEPEUHOTO
CEUYECHMs] U YJEJIHHOTO CONMPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, WAYIIETO 4epe3 MPOBOJIHUK, OT HAMpPSHKEHUS Ha TPOBOJIHUKE,
UCCJIEIOBAaHME TMIOCJIEIOBATEILHOTO W TApaJJIEIbHOTO COSTUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIEysl PEJIO)KEHHOMY TUIaHy, (PUKCUPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHJE TaOnuil U Tpaduxos,
JIeaTh BHIBOIBI 110 Pe3yIbTaTaM UCCIIEeI0BAHMUS;

POBOAUTH KOCBEHHBbIC M3MEpEeHHs (DU3MYECKUX BeIW4HuH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHHWE IMPOBOJHUKA, paboTa u
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEpPEHUs, cOONpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON MHCTPYKIIUH,
Y BBIUUCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe3omacHoCTH Tmpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh MPHUHIIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPON HA WX OMUCaHUA (B TOM YHCIIC:
CUCTEMa OTOIJICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETp, CUETUUK IICKTPUUECKOU DHEPTHH, IIICKTPOOCBETHTEIHHbBIE
puOOoPHI, HarpeBaTebHbIE ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TPEJOXPAHUTENN, AIEKTPOMArHUT, SJEKTPOBUTATEIb
MIOCTOSIHHOTO TOKA), HWCIONb3ysS 3HAHUS O CBOMCTBax (PU3MUYECKHUX
SIBJICHUU U HE0OX0ouMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIHHBIC
npubOpsl TO CXeMaM U CXEMaTHYHBIM PHCYHKaM (SKHJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JICKTPUUCCKUX
merneid ¢ TMOCIeOBATEIBHBIM W MapajuIeIbHBIM — COSIUHECHUEM
AJIEMEHTOB,  pa3iau4as  YCJIOBHBIE  OOO3HAYCHHS  DJIEMECHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TMPUMEPhl  (HaXOAWTh HWH(QOpMAIUMIO O mpuMepax)
NPAKTUYECKOTO HMCIIOJIh30BaHUS (DU3UICCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3I0POBbS U COOTIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIICCTBIISITh TMOUCK HWHMOpPMAIUU (PU3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH W IMyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX WCTOYHHUKOB BBIACIATH HWH(OpPMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHCHUW  YYEOHBIX 3aJaHUN  Hay4dHO-
MOMYJISAPHYIO JIUTEPATYPy (HHU3UYECKOTO COJICPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb npuUéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMA U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHBIC NMUCHMEHHBIC W KPaTKHUE YCTHBIE COOOIICHUS,
0000mass uHGOPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
colepkaHWs, B TOM 4YHCIE NYOJMYHO TPEACTABIATh PE3YIbTAaThl
NPOSKTHOW WM  HMCCIIEIOBATEILCKON  JCATEIBHOCTH, TIPH 3TOM
IPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM MOHSITHMHBIA ammapar Kypca
($U3HKH, COPOBOK/IATH BHICTYIUICHUE MTPE3CHTALIUCH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3NUYECKUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 32 BHITIOJIHEHUEM IUTaHA JACHCTBUM
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOy4yeHUs B 9 Kiiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarepualbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEJIBHOCTH MEXaHUYECKOr 0 JIBUKEHUS,
nedopmarus (yrnpyras, IiIacTU4ecKas), TPEHUE, EHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPETpy3KH, LUEHTP TKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THHKECTA TBEPAOrO Teja, PABHOBECHUE,
MEXaHWYeCKHe KOJieOaHWS W BOJHBI, 3BYK, MH(OPA3BYK M YIbTPA3BYK,
3JICKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHI  UCIYCKaHUS U
norjomeHus, anbda, O6era- U ramMma-w3ITydeHUs, U30TOMBI, SACpHAS
DHEPIeTUKA;

pa3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMXCHHE, CBOOOIHOE
MaJeHUe  TEJ, PaBHOMEPHOE  JBWKEHHE 1O  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWKEHHUE, KoJieOaTeIbHOE
JIBUMKEHUE (3aTyXarolye W BBIHYXKJCHHBIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBUJKCHHE, OTpaX€HUE  3BYKa, MPSIMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTpPa)KEHHE CBETa, Pa3JIoKEHUE OEJoro CBeTa B CIEKTP U



CJIO)K€HHME CIIEKTPalIbHBIX IIBETOB, JIUCIIEPCHUSI CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa H3IyUCHHUS)
10 OINHUCAHUI0O HUX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpyKarolieM mupe (B TOM uwuciie (GU3UYECKHUe SIBJICHUS B MPHUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKeHHE T[UIaHeT COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBWI)KEHHE S>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACCHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
I[BETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OUOJOTHUECKOE JACHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOTO U PEHTTCHOBCKOTO  M3JIyYEHUM,
€CTEeCTBCHHBIM  paguOaKTUBHBIMN  (OH,  KOCMUYECKHE  JIy4H,
paIMOaKTUBHOE M3Jy4YCHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX W3JIYYEHUW HaA OpraHuW3M 4YeJIOBEeKa), MpPU ITOM
NepPEeBOAUTh  NPAKTUUECKYI0  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBJICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
UCTIONB3Ysl (pU3NUecKue BETUYWHBI (CPEIIHsISi U MTHOBEHHAsT CKOPOCTH
TeJa TP HEPAaBHOMEPHOM JIB)KCHUH, YCKOPEHUE, NTepEMEIICHHUE, Y Th,
yrjaoBasi CKOPOCTb, CHJIa TPEHUS, CUJa YIPYrOCTH, CHJIa TKECTH,
YCKOpeHHe CBOOOAHOrO MaJEeHUs, BEC TeJla, UMIIYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHM4YECKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKATOM NPYKHUHBI, KUHETUYECKash HSHEpPrus, IOJHAas MEXaHH4YecKas
SHEPrus, MEpPHOJ M YacToTa KoJieOaHWH, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEIb MPEIOMIIEHUS
Cpenbl), MpU OIMUCAHWU TMPABWIBHO TPAKTOBATh (PUIUUYECKUIA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHHUS U EIUHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHHS SHEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHUUIT CYNEPHO3ULUHA CUJI, NMPUHIMUI OTHOCUTENbHOCTU [ 'anunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAYKEHUS U
NPEJIOMJICHHUSI CBETA, 3aKOHbI COXPAHEHUsS 3apsAIOBOIO U MacCOBOIO
yucea IMpU  SANEPHBIX peaklUMsX, IOpU OSTOM J1aBaTh CIOBECHYIO
GbOopMyNnHpOBKY 3aKOHA M  3alMCHIBATh €r0  MaTEeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATHh (PpU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE€  CUTyallUd  MNPaKTUKOOPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—
3 JOrM4ecKuX MIaroB C ONOpOM Ha 2-3 W3y4YEHHBIX CBOMCTBA
buznuecKuX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemarh pacy€THbIC 3amadd  (OmMHMparImuecss Ha CHCTeMy u3 2-3
yYpaBHEHU), UCIHOJb3YyS 3aKOHbI W  (OPMYIbI, CBSI3BIBAIOIINE
¢usnueckre BETWYMHBI: HA OCHOBE aHalIM3a YCJIOBHS —3aJladu
3alUChIBATh  KPAaTKOE  YCIOBHUE, BBISIBIATH HEAOCTAIONIUE WU
M30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMbIE
JUIS pelleHusi, MPOBOJAUTH pPAcy€Thl U OIEHUBATH PEATUCTUYHOCTD
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU
(U3NYIECKUX METOIOB, UCIONB3YSl OMHCAHUE MCCIECTOBAHUS, BBIICTAThH
poBepsieMOe TMPEATOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MPOBENICHUS WCCIICIOBAHUS, JENaTh BBIBOABI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUI U OTIBITOB;

POBOAUTL OMBITHl 110 HAOMIOACHUIO (PU3NYSCKUX SIBICHUN WU
(u3nUecKnX CBOWCTB Tell (M3yuyeHue BTOPOro 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEepruoAa KoieOaHUil Mpy>KMHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MaJIbIX KOJ€OaHUN, NPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3joXeHHe OeIoro cBeTra B CIHEKTP, HW3YYCHHE CBOWCTB
N300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MMpeAMETa B
coOuparomieit TuH3e, HaOMI0JeHNE CIUIOIIHBIX U TUHEHYAThIX CIIEKTPOB
U3TYUYCHHSI): CAMOCTOSITEIBHO COOMpPATh YCTaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyHOBaHUs, OMHUCHIBATH XOJ OMBITA M €ro Pe3yJbTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

NPOBOAUTL TMPHU HEOOXOJWMOCTH CEpPUI0 TPSAMBIX H3MEpPEHUH,
OmpesieNisisi CpeAHee 3HAYCHHE W3MEPSIeMOl BeIMuuHbl ((POKyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBIOOp crocoba
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEIOBAaHNE 3aBUCUMOCTEH (DU3MUECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHUMOCTD ITyTH OT BPEMEHU
NpY PaBHOYCKOPEHHOM JABI)KCHHU 0€3 Ha4aJIbHOW CKOpPOCTH, MepHoja
KoJie0aHUi MaTEMATUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHMs CBETa OT yIJia MaJeHus U yIJa MpeIoMIIEHUsl OT yria
najieHus): TUTAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUpPOBATh pe3yJabTaThl MOJYYEHHONW 3aBUCHMOCTH
¢u3MUecKrX BEIMYUH B BUJE TaOJIUIl U TPaQUKOB, JeIaTh BHIBOJBI 110
pe3ysbTaTaM UCCIIeIOBAHUS;

POBOAUTH KOCBEHHBbIC H3MEpPEHUs (PU3MUYECKUX BEIUYUH (CpEemaHss
CKOPOCTH ¥ YCKOPEHHE Tellda INPH DAaBHOYCKOPCHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPUIIUCHT
TPEHHsI CKOJBKCHHS, MEXaHW4eckasi paboTa M MOIIHOCTh, 4acTOTa U
nepuoj; KojaeOaHWil MaTeMaTH4YECKOTO U MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa CcOOMparolel JIMH3bI, PaauOAKTUBHBIN (POH):
TUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U
BBITIONHATh ~ W3MEPEHHUS, CleAysd MNPEeUIOKEHHOW  HMHCTPYKIIUH,
BBIUUCTISITh 3HAYCHHE BEIUYMHBI M AHAIM3UPOBATH TOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHN;

coOmoaTh TpaBWiIa TEXHUKM Oe30omacHoCTH mpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPJOE TEJIO, TOYCUHBIH MCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmMUCaHUs (B TOM YHCIE:
CIUJOMETpP, JNATYUKHU TOJOXKEHHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTUYECKHUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETpP, Kamepa BuibcoHa), MCHONB3Yys 3HAHUA O



CBOMCTBaxX (U3MUECKUX SBICHUHA M HeoOXoaumble (U3MUECKUE

3aKOHOMEPHOCTH;
WCIIONB30BaTh CXEMbBl M  CXEMAaTHYHbIE PUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEBHBIX pudopoB u

TEXHOJOTUYECKUX TIPOIECCOB TPH PEHICHUH YUeOHO-TIPAKTHICCKUX
3a/1a4, ONTHUYCCKUE CXEMBI JIJISl MOCTPOCHUS M300PaKEHHUH B TUIOCKOM
3epKajie U coouparomei TuH3e;

NPUBOJIUTH TMPUMEPHl  (HaXOAWTh HWH(MOpPMAIMIO O MpuMepax)
NPAKTHYECKOTO HMCIIOIh30BaHUS (DU3UICCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HU NI oOecreueHrs 0e30MacHOCTH MpU 00pallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbS U COOIFOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpejie;
OCYIICCTBIISITh TMOUCK HWHMOpPMAIMU (U3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, caMOCTOATENbHO (GOpMYNIHpYys TOWUCKOBBIA  3aIpoc,
HaXOAUTh  IYTH  OMPEICICHUS  JIOCTOBEPHOCTH  TOJyYEHHOMN
uHPOpMAIMK HA OCHOBE HMMCIONIMXCS 3HAHWUK W JOTIOJHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUW  Y4YEOHBIX 3aJaHUN  HAy4IHO-
NOMYJISAPHYIO JIUTEPATYpPy (HHU3UYECKOTO COJICPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb mnpuUéMamMu
KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs WHPOPMAIMA U3 OJHON
3HAKOBOW CHCTEMBI B JPYTYIO;

co31aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIICHUS Ha OCHOBE
UHPOPMAINHN W3 HECKOJBKUX UCTOYHHKOB (PH3UYECKOTO COJEpIKaHUS,
yOJIMYHO IPECTABIATH pe3yIbTaThI POCKTHOU 17001
UCCIIEZIOBATEIBCKON JEATSIEHOCTH, TIPH STOM I'PaMOTHO HCTIOJIH30BATh
W3yYeHHBI TMOHATUHHBIA amnmapaT H3ydaeMoro pasjena (QUu3ukd u
COIIPOBOX/IaTh BBICTYIICHUE MpE3eHTalreld ¢ Y4ETOM OCOOCHHOCTEH
ayJIUTOPHUH CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NPorpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
bu6moteka [IOK
11 O} -
H3MEKa - Hayka o npHpose 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 O}
HISHHCCIHE BEIHIHAL 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN 5 1 bubnuoreka [JOK
' METO/I TIO3HAHMS https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHbIe CBEICeHUS 0 CTPOEHUM BelllecTBA
bu6mmoreka [IOK
2.1 C
TPOCHHE BEieetha 1 https://m.edso0.ru/7f416194
JBmxkenue u
2.2 B3auUMOJENCTBUE YaCcTU 2 1 bubmmorexa IIOK
' A t https://m.edso0.ru/7f416194
BeIlleCTBA
53 ArperaTHble COCTOSHUS 5 bubnunoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl



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

bubnuoreka [IOK

3.1 M
CXAHITICCROC JBIDKEIHC 3 https://m.edsoo0.ru/7f416194
3.9 Wuepuus, macca, 4 bubnuorexa [JOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
1. BRIRT il 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaua

41 JTABJICHUST TBEPABIMU 3 bu6moreka [IOK
' TeTaMHU, KUAKOCTAMHU U https://m.edsoo.ru/7f416194
rasamu
bu6moreka [IOK
4.2
Jlasiere xuKocTH 5 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOCpepHOE AaBeHHe 6 https://m.edsoo.ru/7f416194
JleiicTBUE KUAKOCTH U T'a3za EuG 1OK
HOInoTEKA
4.4 é
Ha HOTPY/REHHOE B HHX 7 https://m.edsoo.ru/7f416194
TEIO0
Utoro no pazneny 21
Pazgea S. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
51 P
a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 bubmorexa [IOK

https://m.edsoo0.ru/7f416194



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

bubnuoreka [IOK

5.3 MexaHuueckasi SHEPTHsI 4 1
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOIT'PAMME



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

8 KUIIACC

HaumenoBanue KosmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUs
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DJIEKTPUYECKHE 3aPSJIbI.
2.1 3apsoKeHHBIE TENIa U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeIiCTBIE
IlocTosHHBIH bubnuorexa [JOK
2.2 . 20 2 7 :
AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M e
ATHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mmo pasneny 37
PesepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KUIIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. Mexanuueckue iBJIeHUS
MexaHnndeckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmmorexa TTOK
) a https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 BzanmonetictBue Te
MMONCHCTBHIE T 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHEI COXpaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne KoJ1e0aHUs X BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
MexaHU4eCKHE BOJIHBI. bubnuorexa [JOK
2.2 8 1 3 )
3ByK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHuTHOE Bu6 OK
31 Hole 1 6 5 nomoreka 1]

QJICKTPOMAIrHUTHBIC

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



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

BOJIHbI

Hroro mo paznmeny 6
Pasjnen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOoHBI 6 bubnuorexa [JOK
' PacIpoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
49 JIuH3BI 1 OITHYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasznen 5. KBanToBBI€ SIBJICHUS
Ucnyckanne n
5.1 TIOTJIOIIICHUE CBETA 4 Bubamorexa [JOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToOMHOTO 6 bubnuoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 |
/ICPHBIC peaKitH / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. IloBTopurtenbHo-0000 a0 MOAY/Ib

6.1

IToBTOpEeHnue n
00o61ieHne
coJiepyKaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

¢u3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJabTATHI 0CBOEHHsI 0CHOBHOI 00pa30!
OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

PasiinvdaTth ABJIICHUSA 110 OIMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHC

JTaHHOE (PU3UYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUH B OKP)
¢duznyeckue SIBICHUS B MPUPOJIE, NMPU 3TOM IEPEBOJUTH MPAKTUYECKYH

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTIMCBHIBATh M3YUYCHHBIC CBOMCTBA TET M (PU3UUECKUE SBICHUS, MCIIOJB3
OTNMCAaHUW TPABWIBHO TPAKTOBATh (PHU3WUYECKUA CMBICT HCIOJIb3yEeMBI?
eIMHUIBI (PU3UYECKUX BEITUYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINC JI8
JIPYTUMU BEJIMYUHAMH, CTPOUTD IPapUKH U3yICHHBIX 3aBUCUMOCTEN (HH3]

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUECKHE SIBICHUS U MPOLECCHI, UCI
3TOM JaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIHChIBATH €T0 MATEN

1.6

OOBSACHATh (PU3UYECKHE SBICHHS, MPOIECCHl U CBOWCTBA TEI, B TOM ¢
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIBIATh  MPUYMHHO-CII
00bsicHeHHE U3 1 — 2 JTOrMYEeCKUX IIaroB ¢ Omopou Ha 1 — 2 U3y4eHHBIX
buznyecKuXx 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3a7a4u B 1 — 2 IeHCTBUS, UCHIOIB3YS 3aKOHBI U (GOpM
BEJIMYMHBI: HA OCHOBE aHaIM3a yCIOBHS 3aJlaul 3alUChIBAaTh KPAaTKOE YCI
BEJIMYMHBI B (OpPMYNBI U TPOBOAUTH PACU€Thl, HAXOJUTH CIPABOYHE
pellleHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHON (DU3UUECKOM Be

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIU (U3
UCCIICJIOBaHMS BBIACIATH MPOBEpsieMOEe MPENNoyioKeHue (THIoTe3y), |
MOJIyYEHHBIN Pe3yabTaT, HAXOIUTH OMIHOKH B XOJIE OTBITA, ENIaTh BBIBO/I

1.9

IMPpOBOAWUTDL OIIBITBI  IIO Ha6J'IIOI[eHI/IIO (I)I/BI/ILIGCKI/IX SIBICHUH W1
q)OpMy'J'II/IpOBaTL IMPOBEPACMBIC ITPECATIOJIOKCHUA, CO6I/IpaTL YCTaHOBKY U3
3alliuCbIBAaTh X0/ OIIbITa 1 (bOpMy.]'IPIpOBaTB BBIBOIbI

1.10

BBIIIOJIHATEL IIPAMBIC U3MCPCHUSA C HUCIHOJIB30BAHHWCM AHAJIOTOBBIX U U
IIOKa3aHus HpI/I60pOB C y‘IéTOM 3aJJaHHOH a0COJIFOTHOM TOrpCITHOCTU U3V




1.11

POBOJUTH HMCCIEJOBAHME 3aBUCUMOCTH OJHOHN (PU3MUECKOW BETUYMHb.
OpSAMBIX W3MEPEHMH, y4acTBOBAaTh B IUIAHMPOBAHWU Y4EOHOTO HCCIEN
BBITIOJIHATh M3MEPEHUs, CIenys MpeUIoKEHHOMY IUIaHy, (UKCUPO
3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BUJC NPEATIOKEHHBIX TAOIUI] U

pe3ysibTaTaM UCCIIEJOBaHM

1.12

IPOBOJUTH KOCBEHHBIE HM3MEpEHHs (U3MUECKUX BEIWYHH, CIEIYyS IIp
BBIIIOJIHEHUH U3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U

BCJIMYHHBI

1.13

coOIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1ab0paTOPHBIN

1.14

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCT
JEMCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMNCTB C MOMOIUIBIO

0 CBOMCTBax (PU3NUECKUX SIBJICHUM U HEOOXO0UMbIe (PU3MUECKUE 3aKOHBI

1.15

MIPUBOJIUTH MPUMEPHI (HaXOIUTh UHPOPMAIUIO O PUMEpax) MPaKTHUYECK
3HAHMM B TMOBCEAHEBHOW XU3HU ISl oOecredeHusi Oe30MacHOCTH TP
TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOJ
OKpY>Kalolleu cpene

1.16

OCYILIECTBIISITh OTOOp HCTOYHUKOB HUHpopMmanuu B cetu HMHTepHer
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN U NMyTEM Cpak
BBIJICJIATh UH(OPMAIUIO, KOTOpAast SBJISETCS IPOTUBOPEUNUBOM MIIM MOXKET

1.17

UCIOJIb30BaTh MPHU BBINOJHEHWH YYE€OHBIX 3aJaHUi HAyYHOTIOMYJISp:
COJIep’KaHus, CIPaBOYHbIE MaTEepHalbl, pecypchl ceTH MIHTepHeT, Biaaet
TeKCTa, MpeoOpa3zoBaHus HHGOPMAIIUU U3 OJJHOM 3HAKOBOM CHCTEMBI B JIp

1.18

co37aBaThb COOCTBEHHbIE KpaTKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHUS
uHbopMaluu (U3NYECKOTO COAEPKAHUS, B TOM YHCIE MyOIMYHO |
pe3ynbTaTax MPOEKTOB WM Y4E€OHBIX HCCIENOBaHHUM, NMPU 3TOM Trpam
NOHSITUIMHBIN anmapar Kypca (pu3uKu, COpoBOKAATh BRICTYIIICHUE MPE3E

1.19

IIpU BBIIIOJIHCHHUHN y‘IC6HbIX IIPOCKTOB H HCCclIeJOBaHUM pacpeacin
COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aJad4aMHu, CICAUTH 3a BbIIIOJTHCHHC
OLCHUBATH COOCTBEHHBIH BKJIad B  ACATCIIBHOCTL TI'pYIIIbl, Bb
B3aHMO,Z[eI>'ICTBI/Ie, YUYUTBIBAsI MHCHHUC OKPYKAKOIIIUX

8 KUIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOM 00pa30B:

OCHOBHOT0 001er0o 00pasoBaHus

1.1

HCIIOJIB30BaThb IIOHATHA




1.2

PasiinviaTth SABJICHUA 110 OIMMMCAHUIO UX XapAaKTCPHBIX CBOIMCTB M Ha OCHO

TaHHOE (PU3MUYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SIBICHUH B OKpY
¢u3udeckue SBICHHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH MPAKTHUECKYK

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIMCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (pU3MUYECKHE SIBICHUS, UCIIONb3
ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEJ
¢u3nYeCKUX BEIWYUH, HAXOAUTHb (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U-

BEJIMYMHAMHU, CTPOUTH I'paUKHU U3ydEHHBIX 3aBUCUMOCTEN (PU3UUYECKHX BE:

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOILIECCHI, UCIIC
9TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMUCBIBATH €70 MAaTEMA

1.6

OOBSACHATh (PU3MYECKHE IMPOLIECChl M CBOMCTBA TEJl, B TOM YHUCIE U B |
OPHEHTHUPOBAHHOIO XapaKTEPa: BBIABIIATh NPUYUHHO-CIEACTBEHHBIE CBA3Y
JIOTUYECKHX IIaroB ¢ MOMOIIbIO | — 2 N3y4yeHHBIX CBOMCTBA (PU3NUECKUX S

3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3a7aun B 2 — 3 1eHCTBUSA, UCTIOJb3Yys 3aKOHBI U (popMm:
BEJIMYMHBI: Ha OCHOBE aHajK3a YCJIOBUS 3a/ladd 3alHChIBATH KPATKOE |
JAHHBIX I PEIICHHs 3a7aud, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXO UV
pacuéThl U CPaBHUBATH MOJTYUEHHOE 3HaYCHHE (PU3NUECKON BEIMUUHBI C U3]

1.8

pacrno3HaBaTh HPOOJEMbl, KOTOPbIE MOYHO PEHIMTh NP MNOMOIIH (H
OTIMCAHUE HCCIIEJIOBAHMS, BBLACIATH MPOBEPSIEMOE MPEIOI0KEHUE, OIIE
IIPOBEJCHUS HCCIEA0BaHNUs, AeTaTh BHIBOIbI

1.9

MPOBOAMTD OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUHN UIN (DU3HUECKE
pOBEpsiEeMbIE MPEANOI0KEHHUSI, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
oTbITa U POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IIPAMBIC HM3MCPEHUSA C HCIIOJB30BAaHHEM aHAJIOT'OBBIX HpI/I6
BCJIMYMH, CPABHUBATH PC3YJIbTATHL I/I3MepeHI/II71 C y‘léTOM 3aJaHHOM a0CoJIIO"

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHUCHUMOCTHU OHHOﬁ q)HSquCKOﬁ BCINYHHBI
IMPAMBIX HSMepeHHﬁZ IUIAHUPOBATb UCCICAOBAHUC, CO6I/IpaTI> YCTaHOBKY U
MMPEIIOKCHHOMY IUIAHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMC
ACJIaTh BBIBOJbI 11O PE3YyJIbTaTaM HCCIICAOBAHU

1.12

IMPpOBOAUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHH: IUIAHU]
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CICAYA Hpe,HHO)I(CHHOﬁ WHCTPYKI WU, U Bl

1.13

CO6J'IIO)18.TI:> IIpaBHJia TCXHUKU 0€30IMacHOCTH npu pa60Te C Ha60paTOpHBIM 1

1.14

XapaKTCpPU30BaTh MMPHUHITUIIBI JEeHCTBUSA N3YUYCHHBIX HpI/I60pOB N TCXHHUYCC
OonurcaHus, HUCIOJb3yd 3HAHUA O CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI
3aKOHOMCPHOCTH




1.15

pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONCTBA U U3MEPUTEIbHBIC TPHO
PUCYHKaM, COCTaBJIATH CXEMBbI JJIEKTPUYECKUX LIENIEH € MOCIEA0BATEIIBHBIN
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHHS JIEMEHTOB 3JIEKTPUUECKUX L

1.16

OPUBOJIUTH IPUMEPHI (HAXOJUTh UH(POPMALMIO O IPUMEpax) MPaKTHUECK(
3HAHUM B IOBCEJHEBHOM >XW3HU JUId oOOecrieyeHHus: Oe30MacHOCTU IIpI
TEXHUYECKUMHU YCTPOMCTBaAMH, COXPAHEHUS 3[J0POBbsl U COOIIOACHUS HOP
OKpYKalollel cpene

1.17

OCYIIECTBIIATh MOUCK MH(POpMaNUu (PU3NUECKOTO cojepkaHusi B cetu Ur
3HAaHUN W MYTEM CPABHEHHUS JOMOJHHUTEIBHBIX MCTOYHUKOB BBIICIATH U

IPOTUBOPEUNBON U MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPH BBINOJIHEHUH YYE€OHBIX 3a/JaHUl HAay4YHO-TIOIMYJISp]
COJICpKaHUs, CIPaBOYHBIE MaTEpHalIbl, peCcypchl cetn VIHTepHeT; BiIaaer
TEKCTa, mpeoOpazoBaHus HHGOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYI

1.19

co3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHN
HECKOJIbKUX HCTOYHHUKOB (DPU3MUYECKOTO COJEP)KaHHS, B TOM YHCIIE ITyOJI
MPOEKTHOW WJIM HCCIIEIOBATENbCKOM JESITEIbHOCTH, MPU 3TOM TI'PaMO

MOHATHIHBIN anmapaT Kypca pU3UKH, COMPOBOKIATh BHICTYIUIEHUE IIPE3EH

1.20

IIPU BBITIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIEeI0BaHUI (DU3NYECKUX MPOILIE
B TpYIE B COOTBETCTBUU C MOCTABIECHHBIMU 3aJayaMH, CJEIUTH 32 Bb
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B JEST
KOMMYHHUKATHUBHOE B3aMOJICICTBHE, TPOSBIISS TOTOBHOCTh pa3peliaTh KOk

9 KIIACC
Kox nmpoBepsiemoro IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3:
pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 UCIIOJIb30BATh U3YUEHHBIC MOHATHS
12 pa3inyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHC
' TaHHOE (PU3UUYECKOE SIBIICHUE
pacro3HaBaTh NPOSIBICHUE H3YyYEHHBIX (DU3UUECKUX SIBICHUH B OKp
1.3 duznueckue sSBIEHUS B MPUPOJE, MPU ITOM MEPEBOIUTH MPAKTHUECKY!
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) (PU3NUECKUX SIBICHUI
OTIMCHIBATh M3YYEHHBIE CBOMCTBA Teld M (DU3UYECKUE SBICHUS, HCIIOJD!
14 OTMHMCAHUU TPABWILHO TPAKTOBaTh (PU3UYECKHII CMBICT HCIOJIB3YeN
' €AUHULIBI (PU3NYECKUX BEIIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE I;
JIPYTUMHU BETUYMHAMU, CTPOUTH TPaQUKU H3yICHHBIX 3aBUCUMOCTEN (U




1.5

XapaKTepU30BaTh CBOMCTBA TN, PUINICCKUE SIBICHUS U MPOIIECCHI, HCT
3TOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aITUCHIBATH €TO MaTe

1.6

OOBSICHATH (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJN, B TOM YHCJIE M B
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYMHHO-CIIEICTBEHHBIE CB:
3 JOTMYECKUX IIaroB ¢ IOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA (PU3HUECK

HJIM 3aKOHOMCPHOCTHU

1.7

pemiath pacuy€THbIe 3afaud (ONMUparolIuecs Ha CUCTeMYy u3 2 — 3 yp
dbopmyIbl, CBS3bIBAIOMINE (PU3NYECKHE BEIWYUHBI: HAa OCHOBE aHAJIH:
KpaTKO€ YCJIIOBHE, BBISBIIATH HEJAOCTAIOIINE WM U30BITOYHBIC JTaHHBIC,
HEOOXOUMBIE JIJISl PEIICHUS, TPOBOJAUTH PACUETHI U OLIEHUBAThH PEATUCT

(bu3HYECKOI BETMUYUHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PELIUTh IMpU HOMOIIU ¢
OIMCaHWE HWCCIIEJ0BaHUS, BBIIENSTH MPOBEPIEMOE MPENNOI0KEHUE, Ol
MMPOBCACHUA UCCIICAOBAHM, ACIaTh BBIBO/IbI, HHTCPIIPETUPOBATD PE3YIIbTE

1.9

OpOBOAUTE OIBITEI I1O Ha6J'IIO)IeHI/IIO (I)I/ISI/I'-ICCKI/IX SBICHUN WII
CaMOCTOSITENIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO Habopa 0060py/i
€ro pe3yNbTaThbl, POPMYITHUPOBATH BHIBOIBI

1.10

MIPOBOJUTH MPH HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTIPEIEIISS
BeNMYUHBI ((OKyCHOE paccTosTHuE coOuparomieil JMH3bI), 000CHOBHIB
(M3MepuTen HOTO TIPUOOpPa)

1.11

IMPOBOAUTH UCCIICAOBAHUEC 3aBHCUMOCTCH (I)I/ISI/I‘IGCKI/IX BCJIMYHH C HUCIIOJ
INIAHUPOBATh HCCICAOBAHUEC, CaMOCTOATCIBHO CO6I/IpaTB YCTaHOB
HOHy‘lGHHOﬁ 3aBUCHMMOCTH (bI/I3I/I‘ICCKI/IX BCJIIMYHNH B BUJC Ta6J'II/II_[I/I
pe3yiabTaTaM HUCCICI0BaHUA

1.12

MMpOBOANTL KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘16CKI/IX BCJIIMYHH: IIJIaHY
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIIOJHATE HN3MCPCHUA, CICOY:S
BBIUUCIIATE 3HAYCHUC BCIWYHMHBI W AHAJIU3UPOBATH IIOJIYUCHHBIC DK
IOTPCIIHOCTH HSMepeHI/Iﬁ

1.13

coOroaaTh mpaBuiia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHb

1.14

pa3in4aTb OCHOBHBIC NPU3HAKNW HU3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MoJeneu: M
TBépI[OG TCIIO, TOYECYHBIM MCTOYHUK CBCTAa, JIY4, TOHKAad JIMH34, IJIaHCT<
MOJCJIb AaTOMHOT'O Aapa

1.15

XapaKTCPU30BaTb NNPUHIHAIIBI JEeNCTBUSA N3YYCHHBIX HpI/I60pOB 1 TCXHHU
HUX OIIhUCaHUs, HUCIOJIb3YyA 3HAHUSA O CBOMCTBaX (I)I/ISI/ILIGCKI/IX SABJICHU]
3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKHU H3YUYCHHBIX TCXHUUYCCI
HpI/IGOpOB U TCXHOJIOTHYCCKUX MPOHCCCOB NPH PCHICHUU yqe6Ho-np




CXEMBI JUIsl IOCTPOEHHS N300pakKEeHHUH B INIOCKOM 3epKajie M cOOMPAroI]

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWHPOPMALMIO O TpuUMepax) I
¢u3uUeckux 3HAHWIA B TOBCEIHEBHOW JXU3HU i oOecrieueHus Oe
npubopaMu M TEXHHYECKUMH yCTPONCTBAMH, COXPAaHEHHUS 370

9KOJIOTMYECKOI0 IIOBE/ICHUS B OKPYKaIOLEH cpeie

1.18

OCYIIIECTBIISITh TIOMCK WH(MOPMAUU (PU3UIECKOTO COJICPIKAHUS B CE
dbopMynupyss TIOMCKOBBIH 3ampoC, HaXOIWTh IIyTH OIpEACICHUS

I/IH(i)OpMaIII/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUM U JOIIOJIHUTEIBHBIX UCTOY

1.19

UCIIOJIb30BaTh IpPH BBIMOJIHEHUH YYEOHBIX 3aJaHUNl HayYHO-TIOIYJIS[
COJIepKaHNs, CIIPaBOYHbIE MaTepHUabl, pecypcsl ceTn MHTepHeT; Bi1aje
TEKCTa, MpeodpazoBaHusi HHOOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B I

1.20

co37aBaTb COOCTBEHHbIE NMHMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHO!
HWCTOYHUKOB (DU3UYECKOTO COAEpkKaHMs, MyOJIHMYHO TPEACTaBIAThH
HCCIIEIOBATEIbCKONW JIEATENIBHOCTH, MPU 3TOM TIPaMOTHO HCHOJIb30
anmapar u3ydyaeMoro pasziena (U3MKH M COINPOBOXJIATh BBICTYILT
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

MpU  BBIMOJHEHWH YYEOHBIX TMPOEKTOB M HCCIEeIOBaHUN (hu3Huec
00513aHHOCTH B TPYNIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJla4aMH, (
JEHCTBUIM M KOPPEKTHPOBATH €r0, aJIEKBAaTHO OLICHUBATh COOCTBEHHBIN
BBICTpaBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE, MPOSIBIISS TOTOBHOCT




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
paszena S eMenTa IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEI'O MHUPA

11 ®usuka — Hayka o npupone. SIBneHus npuponsl. Ousznyeck
TEIJIOBBIE, SJIEKTPUIECKHE, MAarHUTHBIEC, CBETOBBIE, 3BYKOBbHIE

12 Ousnueckue BeTUYUHBL. M3MepeHne (QU3NUECKUX BEITUYH
[TorpemHocTe M3MepeHnii. MexayHapoIHasi CUCTEMa €IMHUL]
EcTecTBeHHOHAayuHBI METOJI TO3HAHWS: HAOIIONEHHE, TOCT

1.3 BBIJIBIDKEHUE THIIOTE3, JKCIIEPUMEHT IO TMPOBEPKE THIOTE3,

1 SIBJICHHS

1.4 Onucanne PU3NIECKHUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckne pabOTHI:
#H##Par###l3Mepenne pacCTOSTHUMN.

15 ###Par###13mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.
#H##HPar###OnpenesieHne pa3MepoB MajlbIX TeJl.
###Par###13Mepenue TeMriepaTypbl MPU MOMOIIM KUIKOCTH
TEeMIIEPaTypbl

INEPBOHAYAJIBHBIE CBEJJEHU O CTPOEHUU BEIIIECTBA

21 #H##Par###(CTpoeHue BenecTBa: aToMbl U MOJIEKYJIbI, UX pa3Me
JMCKPETHOE CTPOCHHE BEIECTBA

59 #H##Par### ]| Bmkenue yactull BemecTBa. CBsI3b CKOPOCTH JABUKE
Bpoynosckoe nBmwxkenue, mubdy3us

2.3 B3aumoselicTBue yacTull BeecTBa: NPUTHKEHNE U OTTAIKUBAHI

2 #H##Par### ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHUE Tas(

2.4 (kpucramnnyeckux) Tel. B3anMocBsA3b MEXIy CBONCTBaMH Bel
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIBI
[TpakTrdeckue pabOTHI:

26 ##HtPar#Ht#OleHka TuamMeTpa aToMa METOJIOM PSAJIOB (C HCTIONB30
H##HPar###ONbITHI 10 HAOMIOAECHUIO TETJIOBOTO PACILIUPEHUS Ia3
HH##HPar###OnbIThl 10 0OHAPY)KEHUIO ISHCTBHSI CHUIJI MOJIEKYJISIPH




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanndeckoe ABukeHue. PABHOMEpHOE U HEPABHOMEPHOE JIBU:
3.9 #iHtPar#H#CropocTb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM
' BPEMEHHU JIBHKCHUS
33 SIBnenue nHepuuu. 3aKoH UHEpHUK. B3anmonenicTBre Te Kak 11
' JBIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tella
34 #i#HtPar#Ht# lnotHocTh BeniecTBa. CBA3b IUIOTHOCTU C KOJIMYE
' 00BéMa BelecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOAEHCTBUS TEJ
3.6 Cuna ynpyrocty ¥ 3akoH ['yka. i3amMepeHue CHITbl ¢ TOMOTIBIO ]
37 ###Par###SIBnenue TATOTeHMS M cwiia TsokecTH. Cuia TshKecT
' Tena. HeBecoMocTh
3.8 Cuna tpenusi. TpeHne CKOJBKEHUS U TpEeHUE MOKos. TpeHne B I
3.9 #iHPar###CriooxeHue cril, HalpaBJICHHBIX IO OJTHOW TpsiMoii. Pa
[TpakTrueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapw
AIIEKTPUYECKOTO aBTOMOOWISI M Tak nanee). OmpeneneHue cpe
3.10 Opycka WM IIapyuKa MO HAKJIOHHOM TUIOCKOCTH. OTpeeeHuc
OnpIThI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS (I
MPUIIOKEHHOU cuiibl. OTBITHL, JEMOHCTPUPYIONINE 3aBUCUMOCTD
Beca Tella U XapakTepa COMPUKACAIOLIUXCS MOBEPXHOCTEN
311 OusnuecKue SBICHUS B IPUPOE: MPUMEPHI ABWKECHUS C PA3IHUL
' HEKUBO NPUPOJIe, NEMCTBUE CHITBI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHudeckne ycTpoiucTBa: TMHAMOMET, IO IITHITHIUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEMN 1 TA30B

4.1 Hasnenue tBEporo tena. CrnocoObl yMEHbIIECHUS U YBEITUUYCHUS
4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUs Ta3a 0T 00bEMa, TEMIIEP
43 [lepenaya naBneHus TBEPABIMU TeJIaMH, JKMIKOCTAMU U
' ITHeBMaTHyecKHe MalIMHBI
44 3aBUCUMOCTh  JIaBJICHHUA  KHJIKOCTM OT IIIyOMHBL.  ['n
' Coobmaromumecs cocypl. I uapaBindeckue MeXaHU3Mbl
Atmocdepa 3emnun u armocepHoe paBneHue. Ilpuunzel
4.5 o6onouku 3emin. OnbIT Toppuuenan. 3aBUCUMOCTh aTMOC(EpH
YPOBHEM MOPsI
4.6 W3mepenune armocdepHoro aasieHus. [Ipubopsl i naMepeHus
4.7 JleficTBrE KUIAKOCTU U ra3a Ha MOIPYKEHHOE B HUX TeO. Bl




cuia. 3akoH Apxumesna

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa IOT|
tena. OmnpeneneHue BBITAIKUBAIOIIEH CUJIbI, JEWCTBYIOIIEH
KUIKOCTh. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHJIb]
KUAKOCTH, OT Macchl Tena. ONnbIThI, JIEMOHCTPUPYIOILIME 3al
CHWJIBI, IEMCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00bEMA MOTPYXKE]
U OT IUIOTHOCTHU >XUAKOCTH. KOHCTpynpoBaHHE apeoMeTpa WIIY
OIpeeIIieHne €€ TPY30IT0IbEMHOCTH

4.10

dusndeckue SBIEHUS B MPUPOJIE: BIUSHUE aTMOCHEPHOTO Mar
MJIaBaHue prIO

4.11

TexHuueckne  yCTpPOHCTBA:  COOOMIAFOIIMECS  COCYIIBI,
TUAPABINYCCKHAN MTPecc, MaHOMETP, OapoMeTp, BEICOTOMED, TTOPL

PABOTA, MOIIITHOCTb, DHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHnndeckasi MOIIIHOCTb
5.3 [IpocThie MexaHU3MBI: phIuar, 6J0K, HAaKJIOHHAs TWIOCKOCTh. [Ipa
5.4 [IpumeneHue npaBuia paBHOBECHUS pblyara K 0J10Ky
55 «3o0m0T0€ TIpaBUIIO» MeXaHUKH. KoahHUIIMEHT MOJIe3HOTO JCHC
' MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeHnmanbHast SHEPrum TeJa, MOJHATOr0 HaJ 3eMIIEi
5 5.7 Kunerndeckas sHeprus
5.8 [TosnHas mexanudeckasi SHEpPTrus. 3aKOH U3MEHEHHS U COXPAHEHU
[TpakTrueckue pabOTHI:
5.9 ##HtPar#Ht#Onpenenene pabOThl CHIIBI TPEHHS] TPU PABHOM
' TOPU30OHTAIBHON MOBEepXHOCTH. VccnemoBaHue yciaoBHil paBH
KII/I HaknoHHO# mnockocTu. M3ydeHne 3aKkoHa COXpaHEHUS MEX
5.10 duznyecKue SBJICHUS B IPUPOJIC: PhIYAry B TEJIE YeIOBEKa
511 Texnuyeckne ycTpoiicTBa: pblyar, MOABI)KHBIA W HENOMB
' MJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon IIpoBepsieMble 3JIeMEHTBI COACPKAHUS




pasiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKEHUST MOJICKYJISIPHO-KHHETUYECKON TEOPUH C
6.1 pasmepsl MOJIEKYJI. OnpIThl, MOATBEPKIAOIINE
MOJICKYJIIPHOKHHETHIECKON TCOPHH
6.2 Mopaenu TBEPAOro, KUIAKOTO U raz000pa3HOro COCTOSHUI Bel
' amop(dHbIe Tena
6.3 OObsicHEeHHWE CBOWCTB Ta30B, JKHAKOCTEH U TBEPABIX TE
' MOJICKYJIIPHOKHHETHICCKOU TCOPUH
6.4 CmaunBaHue U KallWUISIPHBIC SIBIICHUS
6.5 TerutoBoe paclIMpeHne U C)KaTue
6.6 Temmepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIIJIOBOTO ]I
6.7 Buytpennss sueprus. CrocoObl HW3MEHEHHsS BHYTpEHHEH
' coBeplIeHHe pabOThI
6.8 Buel Temonepenaun: TEIIONPOBOIHOCTD, KOHBEKITUS, U3¢
6.9 KonuuecTBo TemioTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHHUE TETUIOBOTO (
6 6.11 [InaBneHue U OTBEpICBaHNE KPUCTAUTHYECKUX BEIIECTB. Y eI
6.12 [TapooOpazoBanne wu  koHAeHcarus. Mcmapenuwe.  Kwur
' napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHHS OT aTh
6.13 BnaxxnocTts Bo31yXa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CrOPaHUS
6.15 [Tpunnuner  pabothl  TemmoBbiXx apurareneid KIIJ[ Temor
' JBUTATEIU U 3aIlUTa OKPYKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEeHHUsI U MTPEBPALIEHHS YJHEPTUU B TEIUIOBBIX MPOII
[TpakTryeckue pabOTHI:
HH#HPar###OnbIThI 10 0OHAPY)KEHUIO ISHCTBHSI CUIJI MOJIEKYJISIP
#H#APar###OnbIThl IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHON
HHHPar###ONbIThl 10 HAOJIOJJEHUIO TEIUIOBOTO PACIIUPEHHUS T
6.17 Ted.
H##HPar###Onpeiesnienne TaBIeHUs BO3/lyXa B OaJUIOHE LIIPUILE
H#HH#APar###OnbIThl, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb JIaBJICHY
HArpeBaHUs WIH OXJIaKICHUS.
###Par###1IpoBepka runoTe3bl JIMHEHMHOW 3aBUCUMOCTH I




TEPMOMETPHUYECKON TPYOKE OT TEMIIEPaTypHl.
###HPar###Habmonenne  M3MEHEHUS  BHYTPEHHEH  SHepr
TCIUIonepeaayu u pa6OTI)I BHCIIHUX CHUIJI.
##H#HPar###llccnenoBanne SBJICHUS TEIIOOOMEHA NMPH CMEUIH
BOJbI.

H#HtPar#H#OnpeneneHue KOJIMYecTBa TEIJIOThI, MOJIYYEHHOIO
Harp€TbiM MCTAJNIMYCCKUM HUJIMHAPOM.
#HH##Par###Onpenenenne yaenbHON TETIOEMKOCTH BEIIECTBA.
###Par###lccnenoBanue mpoiecca UCIapeHus..
#H##Par###OnpeneneHne OTHOCUTEILHON BIAKHOCTH BO3/TyXa.

#H##Par###Onpenenenne yaeabHON TETUIOTHI TIJIABICHUS JIbJA.

dusznyeckue SBICHUSI B npupoac: NMOBEPXHOCTHOC HATAKCHIC

6.18 IpUpoJie, KpUCTAIBI B mpupoje, uznydeHue CoiHila, 3ame
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa.
TexHuyeckue  yCTpOWCTBA:  KaMWUISIPhl, HPUMEPBI  HC
6.19 KUJKOCTHBIN TEpMOMETp, NaTUUK TeMIepaTyphl, TEPMOC,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOuHa, JBUTaTENb BHYTP
OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA
7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUIeCcKuX 3apsioB
29 BianmopeiictBue 3apsbkeHHBIX Tel. 3akoH Kymona (3aBucuwM
' 3apsHKEHHBIX TeJl OT BEJMYMHBI 3apsiI0B U PACCTOSIHUS MEXTY T€
23 Onexkrpudeckoe mnose. Hanpsyk€HHOCTh 3IEKTPUYECKOTO II0J
' UIEKTPUUYECKUX TO0JIeH (Ha KaUeCTBEHHOM YPOBHE)
24 Hocurenn »snekTpuyeckux 3apsiioB. DJIEMEHTapHBIM  AIIEKT]
' aToMa. [IpoBOAHUKY U JUBIEKTPUKU
7.5 3aKOH COXpaHEHUs HIEKTPUUECKOTo 3apsaa
26 ONEeKTpUYeCKUi TOK. YCIOBHUS CYLIECTBOBAHUS AIIEKTPU
' IOCTOSIHHOTO TOKa
27 JlelicTBUS 3JIEKTPUUECKOro TOKa (TEIIOBOE, XUMUUECKOE, Mart
' B XKMJKOCTSX U Ta3ax
7.8 Onexrpudeckas 1enb. Cuiia Toka. IEKTPUIECKOe HAIPSKEHHE
7.9 ConpoTuBieHHE NPOBOJHUKA. Y I€IbHOE CONPOTUBIICHUE BEIlE
7.10 3akoH OMa [yIs yJacTKa LEnu
7.11 [TocnenoBarenbHOE U NapaIeIbHOE COSTUHEHNE TPOBOIHUKOE




7.12

PaboTta 1 MomHOCTH AnMeKTprudYecKoro Toka. 3akoH Jxoymst — JI

7.13

DJEeKTpUYecKUue IeNd U TOTPEOUTENH DIIEKTPUUYECKOU OF

3aMbIKaHUEC

7.14

IlocTosHHBIE MarHUTHI. B3auMoiericTBHE HOCTOIHHBIX MAarHUT(

7.15

Marautsoe 1oe. MarHuTHOE T10JI€ 3€MITH U €r0 3HAUYEHHE IS

7.16

OmneiT DpcTena. MaruutHoe moJie aeKTpudeckoro toka. [lpwu

TEXHUKE

7.17

JleficTBr€ MAarHMUTHOTO TOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPO/

Hcnonp30BaHue 37EKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTE

7.18

Oneitel Gapanes. SABneHue 3neKTpoMarHUTHON MHIYKIUU. [Ipe

7.19

OnekrporeHeparop. CrnocoObl TOTydeHUs SIEKTPUUYECKON OF

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUn

7.20

[TpakTrueckue pabOTHI:

OnbITHI 10 HAOTIOACHUIO JEKTPU3AIMH TEJ MHIYKIUEH U TpU
Uccnenoanue neicTBUA SJIEKTPUUYECKOTO MOJISI HA TPOBOHUKI
COopka u mpoBepka pabOThI AIMEKTPUIECKOM IIETTH TTOCTOSTHHOT
W3mepenne u peryampoBaHUe CUIIbI TOKa.

W3mepenne u perynmpoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4YEpe3 p
pEe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

OnBbIThL, IEMOHCTPUPYIOLNE 3aBUCUMOCTbD IEKTPUUYECKOTO CO!
€ro JUIMHBI, IJIOLIAU MOMEPEYHOro CEYEHUs U MaTepuasa.
[IpoBepka mpaBuia CIOKEHHUS HANPSHKEHUM NPU IOCIEIOB:
pesuctopoB. IIpoBepka mpaBuia [Uisi CWIBI TOKAa IIPU
pesuctopoB. OmpezneneHue pabOThl SJIEKTPUUECKOTO TOKA,
OrnpezenieHre MOIIHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIICIAEMOH |
3aBUCUMOCTHU CHJIBI TOKA, UAYILETO Yepe3 JIAMIIOUYKY, OT HaIps
KIIJI narpeBarens. MccienoBanne MarHMTHOIO B3aUMOJICUCT
W3yyeHne MarHUTHOIO MOJIsi MOCTOSIHHBIX MarHUTOB MPU HX
HccnenoBanue MAEWCTBHA DIEKTPUUECKOTO TOKa Ha Mar
JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb CHJIBI B3aUMOJCHCTBHS KaT)
CWJIBI TOKAa M HampaBl€HUs TOKa B KaTymke. M3yuenue neil
HPOBOJHUK ¢ TokOM. KoHCTpyHpoBaHue 1 nu3ydeHue paboThl 37
KIIJ[ oanexrtpoaBuraTesnbHOM  ycTaHOBKM. ONBITBI 1O

3J'ICKTpOMal"HI/ITHOI71 HHAYKIUU: HCCICIOBAHUC U3MEHEHUI




WHAYKIIMOHHOTO TOKA
du3nueckue SBICHUS B MPUPOJE: AIEKTPUUECKHUE SBICHUS B
7.21 JKUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJTH, APeiid) IMOITFOCOB
JKU3HU Ha 3eMJie, MOJISPHOE CUsTHUE
TexHuuyeckue yCTpOWCTBA: SJIEKTPOCKOI, aMIIEPMETP, BOJ
7 29 ANIEKTPUYECKOW  DHEpruw, AIIEKTPOOCBETUTEIBHBIE I
' ANIEKTPONPUOOPEI  (MpUMEPHI),  DICKTPUUYECKUE  MPEHOX]
3JIEKTPOABUTATENb IOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTC
9 KJIACC
Kon Kon
[TpoBepsieMble 31€MEHTHI COAEPIKaHI
paznena JJIEMEHTa
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe nBmxeHne. MarepuaibHas Touka. Cucrema oTce
8.2 OTHOCHUTEIBHOCTh MEXaHNUECKOTO IBYKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
8.4 #H##Par###HepaBHoMepHOe TpsAMOIMHENHHOE ABMkeHue. Cper
' Teja MPU HEPAaBHOMEPHOM JIBHYKEHUU
8.5 VYckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE JBUKECHUE
8.6 #H#H#Par###CBo0O0 1HOE manenue. OnblTe! [ anmnes
8.7 #H##Par###PaBHOMEpPHOE JBIDKEHUE TI0 OKpYyXHOCTH. [lepu
' Jluneitnas u yriosasi ckopoctu. LleHTpocTpemMurensHoe yckope
8 8.8 ITepsriii 3akoH HproToHa
8.9 Bropoii 3akon HproToHa
8.10 Tpetuii 3akon HproToHa
8.11 H#HPar#H#] [puHIun Cyneprno3uliuy CUII
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 ###Par###(Cuila TpeHus: Cuila TPEHUS CKOJIBKEHUS, CHJIA T
' TpeHust
8.14 ###Par###(Cuila TSHKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKO
8.15 JBuxenune mnaHeT Bokpyr Comnma. IlepBas kocmmueckas
' neperpy3Ku
8.16 PaBHOBecue MarepraabHON TOUKH. AOCOTIIOTHO TBEPAOE TEJIO0




#HiHtPar#HH#PaBHoBecHe TBEPAOIO Tella C 3aKPEIUIEHHOH OChIO

8.17
Llentp TsKecTH

8.18 Nmnynsc Tenna. U3menenne nMirynbea. MIMnysnsce cumsl

8.19 3aKOH COXpaHEHUsI UMITYJIbCa

8.20 HiHPar###PeakTBHOE TBM)KEHUE

8.21 Mexannyeckasi paboTa ¥ MOIIHOCTb

8.22 Pabora cun tsxkecTu, ynpyroctu, TpeHust. CBsi3b 3HEpruu 1 pad

8.23 [ToTennmanpHas SHEPrUst TeIa, MOJAHITOTO HaJl HOBEPXHOCTHIO 3

8.24 [ToTeHnmanpHas F3HEPIrUst CKATON MPYKUHbI

8.25 #iHPar#t##Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOM SF

8.26 HHHPar###3aKoH coXpaHeHNs] MEXaHUIECKOM SHEPTHH
[TpakTrueckue pabOTHI:
Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WIIH JIBH
tockoctu. OrnpenenieHue yCKOpeHHsl Tejla PH paBHOYCKOPEHH
TUTOCKOCTH.
HccnenoBanue 3aBHCHMOCTH TIYTH OT BpPEMEHH IPH PaBHO!
Ha4yaJbHOUW CKOPOCTH.

8,27 [IpoBepka rUMoTE3bl: €CIM MPU PAaBHOYCKOPEHHOM JBHKEHUH Ot

' OTHOCATCS KakK psAA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOL

OJTMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CF
Omnpeneneane kodddunmeHTa TpeHus ckoibxeHus. Ompenen
Omnpenenenne pabOTHI CUIIBI TPEHHUS MTPU PABHOMEPHOM JIBHKEE
noBepxHoctu. OrmpeneneHne pabOTBl  CHIIBI  YIIPYTOCTH
MICTIOJIb30BAHNEM HETIOIBM)KHOTO M MOJIBHYKHOTO OJIOKOB

8.28 @dusnyeckne SBICHUS B NPHUPOJC: NPWINBHL U OTIIUBBHI, [IBI

' CHCTEMBI, PEaKTHBHOE JIBHYKCHUE KMBBIX OPraHU3MOB
8.29 TexHnveckue YCTPOWCTBA: CIUAOMETP, AATYUKU TOJOXKEHHSL

PaKEThI

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarenbsHoe JABMOKCHHC. OcHOBHEIE XapaKTCPUCTUKH KO.

9.1
aMIUTUTYA
9.2 MareMaThueckuii U MPYXKUHHBIN MasTHUKU. lIpeBpainenue >
' JIBIKEHUHT
9.3 3aryxaromue Koysebanus. BeiHyx/1eHHbIe KoJiebanus. Pe3onaHc
9.4 Mexanunueckue BoJiHbL. CBOHCTBA MeXaHMYECKHX BOJH. [Iposos




JllnHa BOJIHBI U CKOpPOCTH €€ pacipocTpaHeHusd. MexaHudect

CECMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpaskeHHE 3ByKa

9.6

Wndpas3Byk u ynpTpa3zByk

9.7

[IpakTnueckue pabOThI:

OmnpeneneHne 9acTOThI U TIEpH0/1a KoJeOaHui MaTeMaTHIECKOT(
OmnpeneneHre 9acTOTHI U IIEPHOa KOJIeOaHUH PY>KUHHOTO Mast
HccnenoBanue 3aBUCUMOCTH Tepro/ia KOJeOaHM O/ BEIICHH
HUTH. VccnenoBaHne 3aBHCHMOCTH TEPHO/Ia KOJEOaHUN TIPYXK
rpy3a. [IpoBepka HE3aBUCHUMOCTH Tepuojaa KojebaHuil rpysa,
MacChl rpy3a u )KECTKOCTH MPYKUHBL. M3MepeHue yckopeHus CB

9.8

dusnyeckrie SBICHUS B Opupoac: BOCIPUATHE 3BYKOB K

celicMHUYecKue BOJIHBI, IYHAMH, 5XO

9.9

TexHu4yecKkne yCcTpocTBa: 3X0J10T, HCIIOJIb30BAHUE YIbTPA3BYKS

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE T0JI€. JJIEKTPOMArHUTHBIE BOJIHBI. CBOWCTE
10.2 [Ixaa 37€eKTpOMarHUTHBHIX BOJIH
10.3 DnekTpoMarauTHas mpupoja ceera. CKopocTh cBeTa. BOJIHOBBI
10 104 [IpakTrueckune paboOTHI:
' W3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOK
105 duznyeckue SBIECHUS B IpUpoJie: OMOJIOTHYECKOe ACWCTBUE BY,
' U PEHTI€HOBCKOIO U3ITy4eHHH
10.6 TexHuyeckue ycTpoicCTBa: UCIOIB30BAHUE DIIEKTPOMArHUTHBIX
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. cTrounuky cBeTa
11.2 [IpssMoMHEITHOE pacIpOCTpaHEHHE CBETa
11.3 Otpaxxenue ceta. [Inockoe 3epkano. 3akoH OTpaskeHHUs CBETa
11.4 [Tpenomienue cBeTa. 3aKoH npenomieHus ceta. [loaHoe BHYTP
11 11.5 JIunza. Xop nyyelt B IHH3E
11.6 Onrtuueckas cuctema (oToannapara, MUKpOCKOIIA U TEJIECKOTIa
11.7 I'na3 kak onTuyeckasl cucreMa. bin3opyKoCTh U 1aIbHO30PKOCT
118 Paznoxenue Genoro cera B crnektp. OnbiTel HetoToHa. Cioik
' Hucnepcus ceera
11.9 [IpakTuyeckue paboOTHI:

###Par#H#1ccnenoBanne 3aBUCUMOCTH yIjla OTPayKEHUS CBETOB




#HiHPar#Ht#113yueHre XapaKTepUCTHK N300paKeHUS ITpeIMeTa B
HiHtPar#H##1ccnenoBanre 3aBUCUMOCTH YIJIa IIPEIOMIIEHHUS CBE
Ha TPAHUIIE «BO3YX — CTEKIION.
#iHPar#Ht# lonydeHrne N300paKEHUI ¢ MOMOIIBIO COOMparoIeh
#iHPar#H#OnpenencHre POKYCHOTO PACCTOSIHUAS U ONITHYECKOM
HHHPar###ONBITHI 110 pa3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.
H#HPar#H##ONBITBH 110 BOCIPUATHIO LIBETA NPEAMETOB MPU UX F
GUITBTPHI
11.10 Owusnueckue sBiueHus B npupoze: 3atmenus Conana u Jlyr
' saBJIeHHUS B aTMocdepe (UBeT HeOa, pedpakius, paayra, MUPax)
11.11 TexHuyeckue ycTpoicTBa: OUYKU, IEPUCKOII, oToanmapaT, ONTH
KBAHTOBGIE SIBJIEHU A
12.1 OmneiThl Pezepdopma u miranerapHast MoAens aToMa. MoJiesnb atc
12.2 Hcnyckanue u nornomeHne ceera aromoM. KBautel. JInHeWyarte
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
12.4 Crpoenue aroMHOTO sipa. HykiioHHast MOJIesb aTOMHOTO SIApA.
12.5 PannoaktuBHbIie npeBparieHus. [lepuon momypacmana aToOMHBIX
12.6 SnepHbie peakiuu. 3aKOHBI COXPaHEHUSI 3aPSJ0BOTO M MAaCCOBO!
12.7 DHeprus CBs3u aTOMHBIX sifiep. CBsI3b MacChl M SHEPTUH
1 12.8 Peakmuu cunTesa u nenenus saep. Mcrounmku sHeprun CoJtHIE
12.9 Snepnas sHepreruka. JlelicTBue paguoakTUBHBIX U3JIYYCHUN HA
[TpakTrueckue pabOTHI:
Habmroenue CromHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TPEKOB: H3MEPEHUE DHEPTrUM  YAaCTHIIBI I
dboTorpadusam).
N3mepenue paguoakTuBHOro (poHa
OuznyecKue SBJICHUS B MPUPOJIE: €CTECTBEHHBIA PaTiOAKTHBH
12.11 paZMOaKTUBHOE H3IIydYe€HUE MPUPOTHBIX MHUHEPAIIOB, JIEHCTBUE
Ha OPraHMU3M YeIoBeKa
12.12 Texnuyeckune yCTpoHCTBa: CIIEKTPOCKOI, MHIUBUIYaIbHbIN 103!




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM 0a30BOI0 )
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMsA Ha C

[lonumanue ponu GU3NKU B HAyYHOW KapTHMHE MUPA; CHOPMUPOBAHH
3aKOHOMEPHON CBSI3M M IIO3HABAEMOCTH SIBICHMM HIPUPOIBI, O POJI
cucteMooOpasyromield posvi (U3UKA B Pa3BUTUU ECTECTBEHHBIX HAy
IBOJIIONMH (PU3UUECKUX 3HAHUW M UX POJIH B IIEJIOCTHON €CTECTBEHHOH:
POCCHMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, O0BSIC

MHUpa, pasBUTHUC TCXHUKHU U TEXHOJOTHI

3HaHUs O BUIAX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUHU KaK CIOCO
aTOMHO-MOJIEKYJISIPHOW TEOpPUU CTPOCHHUSI BELIECTBA, O (HU3UYECKOI
(MeXaHUYECKHX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YN
OTIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCT]
SBJICHHE; YMEHHUE PACHO3HABATH MPOSBICHUE M3YYEHHBIX (PU3MUECKUX
BBIJICIISISI MX CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMU MOHSATUHHOIO ammapaTa U CUMBOJUYECKOTO SI3bIF
JUIS peuieHus y4eOHbIX 3a7ay; YMEHHE XapaKTepU30BaTh CBOMCTBA
MPOLECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U SMINPUUYECKIE 3aKOHBI

VYMenne omnuceIBaTh HN3YUYCHHEBIC CBOMCTBA TEI H (1)I/ISI/I“ICCKI/I6 SIBJ
BCJIIMYHHBI

Bianenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHUA C YUETOM COOIIOIE]
HaOIroIeHHE (PU3MYCCKHUX SBICHUI:

YMEHHUE CaMOCTOSATEIILHO COOMPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U3
M0 UHCTPYKIIMH, ONHUCHIBATh XO/1 OTIBITA U 3aIHCHIBATh €TO PE3yIbTATHI, |
MPOBEJCHUE MPAMBIX U KOCBEHHBIX U3MEPEHHUM (PU3NYECKIX BETUUHH: Y
CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HWHC
BEJIMYMHBI M aHAJIM3UPOBATh MOJYYCHHBIE PE3yIbTaThl C YUETOM 3ajlak
W3MEPEHHI;

NPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTANbHBIX  HCCIEeIOBaHUM;
OKCMIEPUMEHTAIbHYI0 YCTAaHOBKY M TMPOBOJUTH HCCIEIOBAHHE II
MOJIy4YeHHbIC 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJE TaONHIl U rpad
JIeNaTh BBIBOJBI 110 Pe3yNIbTaTaM MCCIEeIOBAHUS

[TonnMaHue XapaKkTepHBIX CBOWMCTB (PU3UUECKUX MoJenell (Marepuaib
TE€JI0, MOJIEIM CTPOEHHUS ra3oB, KUJIKOCTEM M TBEPABIX TEJ, IUIAHETA[




MOJIeTTb aTOMHOTO SIJIpa) U YMEHUE MPUMEHSATh UX JJIs1 00BICHEHUS QUL

YMmenue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEIN, B TOM T
NPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISBIATH I
CTPOHTH OOBSICHEHHE C ONOPOW Ha M3YyYCHHBIE CBOMCTBA (PM3UUECKHX
3aKOHOMEPHOCTH ¥ MOJIEIIH

YMenue pemarb pacuy€THble 3aaaun (Ha Oa3ze 2 — 3 ypaBHEHUH), W
CBSI3BIBAIOIINE (PU3MYECKHE BEIUYMHBI, B YACTHOCTH, 3alTUCBHIBATh KPa-
HEJO0CTAIONINE JIaHHbIEe, BEIOUpPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMbIE
CIPaBOYHBIE JaHHbIE, MPOBOJUTH PACYETHI U OIIEHUBATH PEAIUCTU
¢u3nyecKoil BEIUYMHBI, YMEHUE ONPEIENIATh Pa3MEPHOCTh (U3UUYECKC
pEeLIeHUH 3a/1a4uu

Ymenue XapaKTCprU30BaTh IMPUHIIUIIBI HCﬁCTBHH TEXHUYCCKUX YCTP(
HpI/I60pOB, U IPOMBIIIJICHHBIX TEXHOJOTMYECKHUX IPOUECCOB IO HX O

CBOMCTBaX (PM3NYECKUX SABJIIEHUN U HEOOXOAUMBbIE PU3NUECKHE 3aKOHOM

10

VYMeHre WCIOoIb30BaTh 3HAHUS O (1)I/I3I/I‘—IQCKI/IX SIBJICHUAX B IIOBCEIHC
0€30MacHOCTH MpHU OO0paleHHH ¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECKI
30POBbS M COOJIIOAEHUS HOPM OKOJOTMYECKOTO TIOBEICHHS B OK
HEOOXOAMMOCTH  INPUMEHEHUS  JOCTWKEHUH (U3UKH U TEXH
IPUPOIOTIONIH30BAHHS

11

OnelT TOMCKa, NpeoOpazoBaHUS M NPEACTaBICHUS UHGOpPMaALUU
UCIIOJIb30BaHUEM MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI; YV
NoJIydeHHOM MH(OpPMAlMKU HAa OCHOBE MMEIOIIMXCS 3HAHUM U JOTOJIH
UCIOJIb30BaTh IMPH BBINOJIHEHUN YYEOHBIX 3aJaHU HAY4YHO-TIOMYIISf
COJIep’KaHus, CIPaBOYHBIE MaTepuaibl, pecypchbl ceTu HHTepHeT; E
npeoOpazoBanus HHGOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIIMK U3 HECKOJIb




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUYECKUE SBJEHUA
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD [
12 PaBHomepHOE 1 HepaBHOMEpHOE ABMXKeHUE. CpenHsisi cKopocTh. Dopmyria it BHIYUCIICE
PaBHOMEpHOE mpsMONTMHEHHOE ABWKEHWE. 3aBUCHMOCTh KOOPAHMHATHI Tella OT Bpe
MIPSIMOJTMHEHHOTO JIBY>KCHUSI:
13 x(1)=x,+vt
I'padukn 3aBHCHMOCTH OT BpPEMEHM [JIsi MPOEKIIMU CKOPOCTH, MPOSKIMH TIepeMell
PaBHOMEPHOM TPSIMOJIMHEWHOM JIBHKEHUH
3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHH B CITy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHH(
2
Sf)=vg, *f+ay* =
F
@opmyJibl IS MPOCKIUUA TEPEMEIICHUs, MNPOEKIMU CKOPOCTHU W TPOEKIHMH YCKC
NPSAMOJIMHEHHOM JIBU)KCHUU:
p— r;
1.4 Se (D) =0y, t+a, ?
U.\'('r) =Up, T4, T,
a, (f) =canst,
Uy, — Uy, =2a,s5,
I'padukn 3aBUCHMOCTH OT BpPEMEHH [UISl TMPOCKIUU YCKOPEHHS, IPOCKIIUU CKOPC
KOOPJAUHATHI IPU PABHOYCKOPEHHOM MPSMOIUHEHHOM JIBM>KEHUHU
CBoOonHoe manenue. DopmyIibl, ONMUCHIBAIOIINE CBOOOJHOE MaJCHUE Teja MO0 BEPTHE
1.5 BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3eMiin). I'padkul 3aBUCHMOCTH OT BPEMEHH IS T
CKOPOCTH M KOOPJAMHATHI ITPU CBOOOTHOM TaJICHUH TeJla TI0 BEPTHKAIH
CkopocTh paBHOMEPHOTO JIBHKEHUSI TeJla IO OKpykHOCTH. Hanpapienue ckopocTu.
dopmyna JUTsi BRIYUCICHUS CKOPOCTH Yepe3 Painyc OKPYKHOCTH U TIEPUOJ1 0OpaIlleHHUs:
_ InR
1.6 L= T
LenTpocTtpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOIO YCKOPEHM
YCKOPEHHS:




_u
W R
®dopmyina, CBSI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTh BemecTa. @opmysia i1l BBIYUCICHHS IIJIOTHOCTH:
m

1.7 v
1.8 Cuna — BekTopHas pusndeckas BennyrHa. CIoKeHue CHil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoit 3akon HeroToHa:
1.10 F=m-d
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TeJIa U BEKTOPa CUJIbI, IEHCTBYIONIEH HA TEJIO
Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:
F, ,=-F
21 1—=2
1.11
Tpenue nokos U TpeHue CKoabxkeHus. @opmysa sl BBIYUCICHUS MOYJISl CUIIbI TPEHUS (
F_=p-N
=t
1.12
Hedopmanus Tena. Yopyrue u Heynpyrue nepopmanuu. 3akoH yrnpyroi aedpopmanuu (3
F=k-Al
1.13
BcemupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHMUS:
My - M4
F=g. L1 2
1.14 R-

Cuna TsHKeCTH. YCKOpeHI/IC CBOGOI{HOFO naaCHUA.
dDopMyJIa JJI1 BBIYUCIICHUSA CUJIIBI TSXKCCTH BOJIM3U IMOBEPXHOCTHU 3emmnu: F = mg.




JIBmxenue nnanet Bokpyr CosHua. IlepBas kocmuueckast ckopocts. HeBecoMocTs U nief

1.15

WNmnynbe Tena — BekTopHas (pu3nuecKasi BeTUUMHA.

p=mo

Nmnynec cuctemsl ten. U3menenue ummynbsca. UMnynbe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd 33,MKHy’TOI>i CHUCTEMBI TCJI:
D=0, +im, U, =const

PeaktuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra 715t BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
MexaHndeckass MOITHOCTb:

A
I

N=

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIrui. d)opMyna JJIs1 BBIYUCIICHUA KHHETHYECKOM DH

.
o
E =——
2
TeopeMa o kuHeTHyecKoi sHeprun. DopMyia ajis BEIYUCICHUS MOTCHIMATBHON YHEPTUH
Hag 3eMuéit:

E,= mgh

1.19

Mexaandeckas OHCPIuA:

E=EJ,—{.+EP

3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. dopmyrna /i 3aKk0Ha COXPAHEHHSI MEXaHUY
cun Tpenus: E = const.
[IpeBpaieHue MEXaHUYECKOM SHEPTHH MTPU HATUYUU CHIIBI TPECHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuist: M - Fl.
YcnoBue paBHOBECHS pblyara:

M{ _*Mz +...=0

[MoaBwxHbIN 1 HenoABWKHBINA Ooku. KIT/I mpocThix MexaHHU3MOB,




n= Anonesnas
‘A'Sa.I]_‘:EHH

[aBiienue TBEpIOTO TEIA.
@opmyia Ui BBIYMCIICHUS JABJICHUS TBEPIOTO Tena:

p= F
5
121 JaBnenue raza. ArMocdepHoe TaBiIcHUE.
' IM'mapocraTuyeckoe AaBieHUE BHYTPH KUIKOCTH.
dopmyrna sl BEBIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=Pgh+ Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. dopmyna Uisi ONPENEICHUS BBITAIKMBAIOIIEH CHIIbI, JCHCTBYIOI
KUJIKOCTD WJIH Ta3:
1.23 -
F Arm. T ng
VYcnoue miaBanus tena. [InaBanue cynoB v BO3ayXoIUIaBaHHe
Mexanudeckue KoJsieOaHUs. AMIUIMTYAA, TIEPUOJ M 4YacToTa KosieOaHui. dopmyrna, Cr
KoJieOaHui:
1.24
v = 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaiienue sHeprun npu KojaedaTeIbHOM
1.26 3aryxaroue Kojebanus. BeinyxaeHHbie kosiebanus. Pesonanc
Mexannyeckue BoJIHbL. [Ipo1oyibHBIE U TTOTIEpEUHbIE BOJHBI. J[JTHHA BOJIHBI U CKOPOCTD P:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHe 3BYKOBOM BOJIHBI HAa TPaHUIIE ABYX Cpell. |
Ipaxmuuecxue pabomoi
N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH TPy
CKOJIbJKEHUS; paOOTHI CHIIbBI TPEHHUsI, CUJIBl YIIPYTOCTH; CPEHEN CKOPOCTU ABMKEHUS Of
1.29 ycKOopeHusi Opycka TMpH JIBMKEHUU IO HAKIOHHOW TUIOCKOCTH; YacTOThI M TEPHOJL:

MasiTHUKA; YacTOThI M MepHoJia KoieOaHU MPYKMHHOTO MasTHUKA; MOMEHTA CHIIBI, JIE
CHWJIBI YIIPYTOCTH MPU MOABEME I'py3a C MOMOIIBIO HETMOABMKHOTO OJI0Ka; pabOThl CHUIIBI
IIOMOIIBIO ITOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Te




HE3aBUCHUMOCTHU BbITaHKHBaIOHleﬁ CUJIBI OT MACCHI TCJIa; CUJIBI TPCHUA CKOJIBXKXCHUA OT CU
pOJia MOBEPXHOCTHU; CHIIBI YIIPYTrOCTH, BOSHHUKAIOIICH B TIPY)KUHE, OT CTENEHH Aedopmair
OT yrila HaKJIOHA HANpPaBIIAIONICH; mepuoja (4acToThl) KOJIeOAaHWH HUTSHOTO MAasiTH
K0J1€0aHUI NPYKUHHOTO MasTHHKAa OT MAaccChl I'py3a M KECTKOCTH MPYXKUHBI, UCCIEIC
KoJ1e0aHUI HUTSIHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHS pblUara

Dusuneckue A6/1eHUS 8 npupode.‘ MNPpUMEPLI ABMKCHHA C Pa3IMYHBIMHU CKOPOCTAMU

I[ef/'ICTBI/Ie CHJIbI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUJIIMBBI U OTJIMBBI, ABMKCHUC IIJIAHCT C

1.30 JBUKCHHUE JKUBBIX OPraHW3MOB, phlYard B TeJIe YEJOBEKa, BIUSHHE aTMOC(EpHOro |
TJIaBaHUE PBIO, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUIECKIE BOJTHBI,
Texnuueckue ycmpoticmeéa: CUHAOMETP, JATUUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEH

131 pakeThl, phIYAr, TOJBMKHBIA W HEMOJABW)XKHBIM OJIOKH, HAKJIOHHAS IUIOCKOCTh, 1

' coOOIIaroIuecs COCyAbl, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUN TMPECcC, MaH
MOPLIHEBOM HAcOC, apeoMeTp, IXO0JIOT, MCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHKE
2 TEITJIOBBIE SABJIEHUA
91 OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOCHUS BEHIECTBA. |
' razoo0pa3Horo coctosiHui BemecTa. Kpucrammmaeckue u amopdabie Tena

2.2 JIBmkeHue yacTuil BemiecTBa. CBsA3b CKOPOCTH JBMIKECHHUS YaCTHUIL C TeMITepaTypoid. bpoy

2.3 CmaunBaHue U KalWUISIPHBIC SBJICHUS

2.4 TennoBoe pacHMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

2.6 Bayrpennsisa sueprus. Paborta u Ternonepeaada Kak crocoObl N3MEHEHHS BHYTPEHHEH JH

2.7 Buapl Temonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4EHUE
HarpeBanue u oxnaxjaenue tei. KoauuecTBo TEIIOThl. Y IelbHAs TeIIOEMKOCTh:

2.8 O=cm(t,~t,)
3aK0H COXpaHEHUs PYHEPTUU B TEILIOBBIX IIpoIleccax. Y paBHEHUE TEIUIOBOIO OajgaHca:

2.9 Q1 +Qg +..=0
Hcnapenne u xonmeHcanus. VM3MeHeHHe BHYTpEHHEH SHEpruud B Mpoliecce Hucmape

2.10 KHUIKOCTH. Y IeNbHas TermoTa napoobpasosanus: L = Q/m

2.11 BnaxxHocts BO311yXxa

912 [InaBnenue u kpuctamnuzanus. Vi3MeHeHrne BHYTpEHHEN YHEPTHU MPH TUIABIICHUU U KPH(

IIJ1aBJICHHUA:




BHyTpeHHsIs SHEeprusi CropaHusi TOIUIMBA. Y IelibHAas TeIJIOTa CropaHus Torutusa: = Q/r

2.13
2.14 [Mpunnmns! paboTe! TermioBbix apurarenei. KIT/1 temmoBoro aeurarens
Ipakmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOTO LIMINH/IPA; KOJIMYECTBA TEIJIOTHI,
515 TeMIepaTypbl (PUKCUPOBAHHOM Macchl, B KOTOPYIO OIYIEH HAarpeTblii LHUIUHAP; KC
' HarpeTblM LWJIMHJIPOM, MOCJIE OMYCKaHMs €ro B BOJYy KOMHATHOW TeMIlepaTypbl; OTHO
yI€IbHOM TEIIOThI TUIaBJIeHUs Jbja. MccaenoBanue n3MEHEHUs TeMIIEpaTyphl BOAbBI I}
TEII000MEHa IPU CMEIIMBAHUH XOJIOIHOM U Topsiuelt BOJIbI; Mpoliecca NCIapeHus
516 Qu3suueckue s61enUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KallWJUIIPHbIE SIBJICHUS B
' n3nydenue CouHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bl; 00pa3oBaHKEe POCHI, TyMaHa
Texunuueckue ycmpoticmea: KanWUISPbl, NMPUMEPHl HCIHOJb30BAaHUS KPUCTAIIOB, XKV
2.17 TEMIEPAaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB, TUIPOMETPBI, ICUXPOMETD,
BHYTPEHHETO CrOpPaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHNW A
3.1 Dnektpuzarus Tei. J[Ba Buaa d7eKTpUIECKUX 3apsiioB
3.2 B3anmoneiictBue 3apspkeHHBIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
3.4 Onekrpuueckoe nojae. Hanpsoxk€HHOCTh anexkTpuueckoro nois. [lpuHnun cyneprnosu
' KayeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JIeHCTBHE 3JIEKTPUYECKOTO TOJS HA BJIEKTPUY
' JUAIEKTPUKI
[TocTosiHHBIN 3nekTpuyecKuid TOK. [leficTBus anekTpudyeckoro Toka. Cuina Toka. Hanmpsoke
36 I =qg/t,U=A/
DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE IIEKTPUUIECKOE CONPOTUBIICHUE:!
3.7 R =pl/S
38 3akon Oma st ygacTka snekrpudeckoit neru: | = U/R
3.9 [locnenoBarenpbHOE COENMHEHNE IPOBOIHNUKOB:




HapaJIJIeJIBHOG COCIUHCHHEC ITPOBOJHHUKOB paBHOI'O COIMPOTHUBIICHUSA:

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

e

CMelnaHHbIe COCAUHCHHS ITPOBOJHHNKOB

PaboTta u momHOCTE 2nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon JIxoyns — Jlenma:

3.11 O=I"-R-t

3.12 OnbIT OpcTena. MarHuTHoE 1mosie mpsMOTo MPOBOJHUKA ¢ TOKOM. JINHUM MarHUTHOW UH]

3.13 MarauTHo€ 10JI€ IOCTOSIHHOTO MarHuTa. B3anMoielicTBrEe MOCTOSHHBIX MAaTrHUTOB

3.14 JleficTBrEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM

3.15 OnbiTel @apajes. SABieHne >IeKTpoMariuTHOM nHAyKuuu. [Ipasuo Jlenma
Ilpakmuueckue pabomol
N3mepeHune HIeKTpUYEeCKOTO0 COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH JJICKTPUUECKOTO
TOKa.

316 HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B MPOBOJHHKE (PE3UCTOPHI,

' KOHIIaX TPOBOJHWKA; 3aBUCUMOCTH CONPOTHUBICHUS OT JJIMHBI IPOBOJHUKA, ILJIOIIA/T

YIEIBHOTO COMTPOTHUBIICHHUS.
[IpoBepka mpaBuia IS JIEKTPUUECKOTO HAMPSHKEHUS TPH MOCISI0BATEIIBHOM COCIMHE
CHJIBI DJICKTPUYECKOTO TOKA MIPH MapauIeIbHOM COCTUHEHHH TIPOBOJHUKOB (PE3UCTOPHI ¥

317 Qusuueckue s61eHus 8 npupode: ISKTPUUECKUE SBICHUS B aTMOocdepe, dJIECKTPUISCTBO

' noJie 3eMiu, Apeid MoTFCOB, pOJIh MArHUTHOTO TOJIS U1 )KU3HHU Ha 3eMJie, TIOJSPHOE CI

Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIepMETP, BOJBTMETP, PEOCTaT, CUé

3.18 AJIEKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTEbHBIC AJICKTPONPUOOPHI (IIPUMEPHI), 3J
AJIEKTPOMArHHT, JIEKTPOIBUraTe b OCTOSHHOT'O TOKA, TEHEPATOP IMOCTOSTHHOTO TOKA

3.19 DnekTpoMarHuTHbIie BoJIHEL. [1Ikana 35eKTpoMarHuTHRIX BOJTH

3.20 JlygeBas monenb ceta. [IpsiMonmHeiHOE pacipocTpaHEeHUE CBETa

3.21 3aKkoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 IIpenomnenue cera. 3aKOH NPEIOMIICHHSI CBETA

3.23 Hucnepcus ceera

3.24 JIunza. Xox nmy4eit B muH3e. DOKYCHOE pacCTOsTHUE THH3BL. OnTHYeckas cuia JuH3bL: D -

3.25 I'na3 xak ontuyeckas cucrema. ONTHYECKUe NpUOOPHI




IIpakmuueckue pabomul
HH#HPar###113MepeHre  ONTHYECKOW CHJIBI cOOMparomiel JIMH3bL, (OKYCHOTO paccTo:
CBOMCTBY paBEHCTBA Pa3MEPOB IpeAMETa U U300paKEeHUs, KOIia IPeAMET PaCIOJIOKEH

3.26 NPETOMIICHUS CTEKJIA.
###Par### ccnenoBanne CBOMCTBA HM300paKEHHSs, TMOJYYEHHOTO C TOMOIIBIO  COf
(OKYCHOTO PacCTOSIHUS JBYX CIOXKECHHBIX JIMH3; 3aBUCUMOCTH YIJIa MPEJIOMIICHHUS CBET
TPaHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue asnenuss 6 npupode: 3arMenns Connua u JIyHbI, BETa TEJ, ONTHYECKHUE SIE
' pedpakuus, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, (oTOANIapaT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBEBGIE SAIBJIEHU A
4.1 PannoaktuBHOCTH. Anb(a-, Oeta-, raMma-u3nydenus. Peakium anbda-u 6era-pacnaga
4.2 OmnsiThl Pezepdopaa no paccesHuto anbpa-yactui. [nanerapuas mogens atToma
4.3 CoctaB atoMHOTO sipa. M30TOTBI
4.4 [Tepuon nmonmypacnana aTOMHBIX SIIEP
4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOTO YMCET
46 Qusuueckue a61eHUs 8 npupode. €CTECTBEHHbIN PaMOAKTUBHBIN (OH, KOCMUYECKHUE JI
' MIPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAJHOAKTUBHBIX N3TyYEHUI Ha OPraHU3M YeJlOBeKa
4.7 Texnuueckue ycmpotiicmea: CIEKTPOCKON, MHAUBHYAIbHbBINA TO3UMETP, kKamepa BUiibCoH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka: 7-i kinacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«3narenscrBo «lIpocsemenue»

» Gusuka: §8-i knacc: 0a30BbIA YpOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«3narenscrBo «lIpocsemenue»

» Gdusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUE,
nepepaborannoe [lepsimkun .M., I'ytauk E.M., iBanoB A.W. u np.

AKIII/IOHepHOC O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
VY4eOHo-MeToInuecKoe obecreueHre mMpoLecCcoB MPENOoIaBaHus XUMUH,
Oouosioruu, GU3MKH Ha YPOBHAX OCHOBHOI'O OOIIIETO M CPETHETO 00IIIero
oOpa3zoBaHUs

C

BKJIFOUEHHUEM JIOTIOTHUTEIHLHOTO MHKEHEPHOTO KOMITOHEHTA : METOIUYECKUE
pexomennaruu / H.A. 3arpannunas, JI.A. [lapmrytuna, A.A. SkyTa,

A.C. T'oponenckas, O.H. JlorsunoBa. — M. : ®I'BHY «MHcTUTYT conepxaHus
1 METOJ0B 00yueHus», 2024. — 73 c.

» KonrekctHbie 3amaun. 3ananus K yueOHOMY Kypcy «Du3ukay : yaeOHoe
mocobue / A.A. Skyra, J.LU. Acanosa ; moxa pexn. JI.A. Ilapmryrunoit — M.:
OI'BHY «UHCTUTYT conepikanus U METOA0B 00yueHus», 2024. — 61 c.

* Meroanueckuii keric. DnekrpomarauTHast nHAyKnus. (Pusnka. 8 kiace) /

T.B. Caymikuna, A.A. Skyrta ; nox pen. JI.U. Acanosoii. — M. : ®I'BHY



«HctuTyT

coJiep>KaHusl U METOA0B oOyueHus», 2024, — 15 c.

* Metonuueckuit keiic. Pemenue 3agad no reme «BnaxxHoctsy (Pusuka.
10-11 xnaccsr) / E.FO. JlyopoBuna, K.M. [llutukoa, A.A. SkyTa ; nox pe.
JL.LA. AcanoBoii. — M. : ®I'BHY «HCcTUTYT coaepkaHus U METOLOB
oOyueHus», 2024. —

16 c.

11

* Metonuueckuit keiic. ['mapocratudyeckoe nasinenue (dusuka. 7 knacc) /
T.B. Caymkuna, A.A. fxyta ; nox pen. JILU. Acanosoii. — M. : ®I'BHY
«HcTuTyT

CoJIepKaHMs M METO0B oOydeHus», 2024, — 12 c.

* MeTonunueckuit keiic. Berancienue kosdduireHTa nojie3Horo AeHCTBUS
rukinueckoro mporecca (Pusnka. 10-11 xmaccesr) / A.A. SIkyTa ; o pe.
JL.N. AcanoBoit. — M. : ®I'BHY «MHCcTUTYT copepkaHus U METOJI0B
oOydeHus», 2024. —

12 c.

* baHk 3a/1aHMii 171 TEKYIIETo OIICHUBAHMS 110 y4eOHOMY IIPEAMETY
«Dusuka». OcHoBHOE 001Iee oOpazoBanue / A.A. Skyta, E.Jl. Kouepruna,
H.A. 3arpannunas ; noa pen. JI.A. Ilapurytunoit. — M. : ®I'BHY «UuHcTUTYyT
coJiep)KaHMs M1 METOI0B oOyueHus», 2024, — 107 c.

* [IpakTrueckue (1abopaTopHbie) pabOTHI O yueOHOMY MpeaMeTy «Du3uka.
OcHoBHOe o611ee oOpazoBanue. CpenHee oO1ee oOpa3oBaHue : yueOHOE
nocobwue /

10.B. Crapokypos, A.A. Axkyta, H.I'. )Knanosa ; mox pexa. JI.A. Ilapurytunoii.
—-M.:

OI'BHY «MucTtuTyT comepkaHusi 1 METOJ0B 00yueHus», 2024. — 28 c.

» CucreMa OLIEHKU JOCTUKEHHUN MJIAHUPYEMBIX NMPEIMETHBIX PE3YJIbTATOB



O0CcBO€HHUs yueOHoro npeameta «Puznka». Cpennee odiiee 00pa3oBaHUeE :
Metoaudeckue pekomenaanuu / A.A. Skyra, I'.J]. Kopueepa, H.A.
3arpaHuyHas. —

M. : ®I'BHY «MHCcTUTYT conep:kaHus U METOAO0B 00yueHus», 2024. — 113 c.
* Cucrtema OLICHKHU JOCTUKEHUH TUIAHUPYEMBIX MTPEAMETHBIX PE3YyJIbTaTOB
OCBOEHHUS y4eOHOro npeameTa « Pu3nkay : METOJUYECKUE PEKOMEHAAINH /
M.IO. Iemunosa, A.1O. Ileatun. — M. : ®I'BHY «MHcTUTYT cTpaTerun
pa3BUTHS

obOpazoBanus», 2023. — 99 c.

* JlocTikeHne MeTanpeaMETHBIX Pe3yJIbTaTOB B paMKax U3yYEeHHs MPEeIMETOB
€CTEeCTBEHHO-Hay4YHOTro 0Ji0Ka (OCHOBHOE 0011ee 00pa3oBaHue) :
METOJIUYECKUE

pexomenaaruu / H.A. 3arpanuynas, JI.A. Ilapmytuna, A.1O. [lentun, A.B.
Tepemos. —

M. : ®I'BHY «MHCcTUTYT cTpaTteruu pa3BuTUs oOpazoBaHus», 2023. — 136 c.

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
Mertoaudeckue maTepuansl / MeToaudeckue mocoOusi 1 peKOMEH AU, —

URL.: https://edsoo.ru/mr-fizika/
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