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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUU M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue mnporpaMMbl MO (u3uMke HampaBieHO Ha (QopMUpOBaHHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
bu3uKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (Qusnke y4UTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMbBIM JTUYHOCTHBIM U METAIPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o roaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTeNbHOCTh
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (pU3MdYecKkne 3aKOHBI JI€KAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MHPE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OO0pa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOMT B (DOPMHUPOBAHWHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH M
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JIJIsl TOJTYUEHHUS BBIBOIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpranusanusix Poccuiickoit ®enepanuu, pealn3yroUIUX
OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPXKACHHON pelieHueM



Komnerun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOM JESITCIbHOCTH, CBA3aHHOW ¢ (M3MKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ATUX 1LIeJIeH InporpaMmsbl 110 (1)I/ISI/IK€ Ha YpPOBHC OCHOBHOIO
O6I_HGFO 06pa30BaHI/IH oOecrneunBaeTcs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BHITIONHATH OMBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIFOYast MH()OPMAIIUIO O COBPEMEHHBIX IOCTHKCHUSIX (PU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha u3yuyenue ¢usuku (06a30BbI YypOBEHb) HAa YPOBHE OCHOBHOTO OONIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme no (hU3MKe MepeueHb J1abOpaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATENILHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 3K3aM€EHa 10 (PU3UKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenudyuH. Dusnyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUS: HAOJIOJEHUE, MOCTaHOBKA HAYYHOTO
BOMPOCA, BBIJIBUKEHUE TUIIOTE3, SIKCIIEPUMEHT 10 POBEPKE TMIOTE3, 0ObICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U MPOIEaypa MPIMBIX U3MEPEHUN aHAIOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHne Ttemmeparypbl IIPU IOMOIIM JKUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIbIIE BBICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJIbl, HX pa3Mepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBSI3b CKOPOCTH JIBMDKEHUS YaCTHI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU U TBEPABIX
(kpucTtamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO JIBH>KEHHSI.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBUKCHUS.
SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
W3MEHEHUSI CKOPOCTHM JBIM)KEHUsSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuila Kak XapakTepUCTUKa B3auMoAeicTBHs Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmpepeneHne CpelHEW CKOPOCTH CKOJBKEHHS OpycKa WM IMapuKa I
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTskeHus (aedopmaiiui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oO0ObEéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M rasamu. 3akoH [lackansa. [ImeBmMarnueckue
MaluHbl. 3aBUCUMOCTb JAABICHHUS XUJIKOCTU OT TIyOuHBI. ['Mapoctathyeckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
Bo3aymiHOM o6onouku 3emuu. OnweiT Toppuyenmu. M3mepenue atmochepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMA MOrpYKEHHOW YacTH

TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUA TeEJl: INIABAHWE WIM IOTPY’KEHUE TEl B 3aBHCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznea 5. Pabora u MOIIHOCTDH. DHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenue paOOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBMDKCHHMH Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOMN SHEPIUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHNE CBONCTB Ta30B, KUJIKOCTEH U
TBEPBIX TEJI HA OCHOBE IIOJIOKEHUM MOJICKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U
TEIUIOBO€ paBHOBeCHE. YpaBHEHHME TeIuloBoro ©OanaHca. IlnmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KHIICHHS OT aTMOC(HEpHOTO
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS Y MPEBPAIICHUS SHEPTUU B TEIUIOBBIX IIPOIIECCAX.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroeHre nocTosTHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TEemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPIBIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HAarpeThIM METATHYCCKUM IIHJIMH]IPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

DnekTpu3anus Tel. JIBa pona 3yeKTpuuecKux 3apsaoB. B3anmmonenctsue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEePHO3UILINU ITEKTPUUECKUX T0JIEH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
HNcToyHuKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s yyactka uenu. [locnenmoBaTenbHOE W MapajUieNIbHOE — COEJUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHUTH.  B3auMoJeicTBUME  TMOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJNIEeKTPOABUTATEINIb TOCTOSIHHOTO TOKa. VCronb3oBaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaT 1 MmarazuH cOonpoTUBIICHUM.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOJI0COB MarHNuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TTOJISL HA POBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIOACHUIO DJICKTPU3AIMU TEJl HWHAYKIUEH | TpH
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHie HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Js CWIBl TOKAa MPU MAPAIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. OnBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI B3aUMOJACHCTBHSA
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS HWHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOTO JIBUXKEHHUsS. PaBHOMEpHOE NPSIMOJUHEHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsMOJiUHEWHOe mABmwkeHHe. CBOOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE MO OKpYKHOCTH. [lepmon u ydactota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUS CKOJIbKEHHUSI, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
najgenus. J[Buxenue miuanetT Bokpyr Connua. IlepBasi kocMudeckass CKOpPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSXECTHU, YNPYTroCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKON 3HEPIUU. 3aKOH COXPAHEHHS] MEXaHHYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tela OT MAacCChl TeJla U JIEUCTBYIONIEH HAa HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMIyJibCca MPU HEYIPYTOM B3aUMOICHCTBUMU.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TEJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBWOKCHHS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpeHHs] Tejda MPU PABHOYCKOPEHHOM JBHXKEHUH 10
HaKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAYaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAa HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue ko3P huiirieHTa TPEHUST CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBMXKEHUM Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa ToHA. OTpakenue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1IOJ ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHre MPOJOJbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIIHN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasTHHUKA.
2. Ompezenenue 4aCTOTHI M MEpUoa KoJieOaHUN MPY>KUHHOTO MAsITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHoja KoJIeOaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Pazgea 10. D1eKTpOMArHUTHOE 110JI€ U 3JIeKTPOMATHUTHbIC BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTPOMAarHuTHbIX BOJIH. [llkama 3mekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHErHOE

pactpocTtpanenue cBera. 3atmeHusa Conuua u JIynsl. Otpaxxenue cBera. [1nockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHUsi cBera. lloliHOe BHYyTpeHHee
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN ¢ TOMOIIBIO JTMH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.
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11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)K€HHS CBETOBOTO Jiyda OT yrja
TaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue HOKYCHOTO PACCTOSHUSA U ONTUYECKON CUIIBI cOOMparole
JUH3BL.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdpopna u minanerapHas Mozenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
snapa. Hykmonnas wmoxens artomHoro sigpa.  M3orombl.  PamuoakTuBHBIE
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIUTONIHBIX M TMHEWYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MMAIONINI MOAYTh TIPEAHA3HAYCH IJII CUCTEMATU3AINH
U 0000mIeHNS  TPEIMETHOTO  COACpPXKAHWUS W ONBITA  JIEITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAyUYHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS



SBJICHUN MPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUAMHU OOBSCHITH (PU3MUECKHUE
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMEeCs BBIMOIHSAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 111 POBEPKU TUIIOTE3 U TTOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HAyYHbIE OCHOBBI HamOOJIe€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JOCTHXXCHHNC JIMYHOCTHBIX, MCTAITPCAMCTHBIX U ITPECAMCTHLBIX O6pa3OBaT€JIBHBIX

pE3yJIbTATOB.

B pe3ynbTaTe usydenus puznku Ha ypoBHE OCHOBHOI'O 00I1ero o0pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEPECA K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(du3MUecKOl HayKU;

- IGHHOCTHOE OTHOIIICHUE K JTOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

- FOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYKJIECHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUUYECKUM NMPUMEHEHHUEM JOCTHXKEHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAIBHO-3TUYECKUX NPUHIUIIOB B AEATEIBHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE ICTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHHME IIEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH

KYJBbTYPBI;
- pa3BUTHE HAy4YHOU II0003HATEIBHOCTH, HMHTEpPECa K HMCCIEN0BATEIbCKON
NEATENbHOCTH;
5) ¢opmupoBaHuss  KYJbTYPbl  3J0pPOBbSI M  3MOUMOHAJIBLHOIO
0s1aromosyumst:

- OCO3HaHWE IIEHHOCTH 0e30macHoro oOpa3a JWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPAHCTIOPTE, HA JOPOTaX, C DJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYJAOBAHHEM B
JIOMAIITHUX YCJIOBUSX;

- chOpMHpPOBAaHHOCTh HaBBIKa pe(ieKCuu, TMpPU3HAHHWE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTHBHOE YYacTHE B PEIICHHHM TMPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIHUX B TOM 4YHUCIE U (PU3UUYECKUX
3HAHUM,

e - MHTEpEC K MPAKTUYECKOMY U3YUECHUIO MPOdeccuil, CBI3aHHBIX C PUBHKOM;

e 7)3K0JOrM4eCKOro BOCIIUTAHMS:

e - OpUEHTAIlMA Ha TNpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIs pEelIeHus 3aaad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HAHHE TJIOOATHLHOTO XapaKTepa IKOJOTUYECKUX MPOoOJIeM M MyTed ux

peleHns;
e 8) agmanTanMM K M3MEHAKWIIHMCH YCJOBHUSIM COLHMAJIBHOW M NMPHPOAHOI
Cpeasl:
e - MOTPeOHOCTh BO B3aMMOJEHCTBUM TPHU BBHINOJHEHUHU UCCIEIOBAaHUNA U

MPOCKTOB (PU3UYECKOM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIINIEHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NESTEIbHOCTD;

e - TOTPeOHOCTH B POPMUPOBAHUU HOBBIX 3HAHUMU, B TOM uucie HOpPMyIUpPOBaTh
UJieH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SIBJICHUSX;

e - OCO3HaHHUE JEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - IUIAHMPOBAaHUE CBOETO pPa3BUTUS B MPUOOPETEHUU HOBBIX (DUIUUECKUX
3HAHUM;

e - CTPEMIJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MIPUPOIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

e - OIICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHUS Ha OKPYXKAKIIYIO CpPENy,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JECWCTBHUS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3znaBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Bba3oBble JJoruuyecKkue JelcTBUA:
e BBUIBILITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIIEHUM);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIOTE3BI O B3aUMOCBSI3IX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeIbLCKIE AEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nUecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orbope MH(pOPMAIMM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4n;

aHaAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (OPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpEaCTaBICHUS
uHpOpMAIlMK W WUIIOCTPUPOBATh peIlacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi M MX KOMOUHAIIUSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JIe OOCYXJeHHMs y4yeOHOro marepualia, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M MPOEKTOB 3aJIaBaTh BOIMPOCHI IO CYIIECTBY 00CYXIaeMON TEMBI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,

COIOCTABJISITh CBOU CYXICHHUS C CYXICHHSIMH JIPYyTMX YYaCTHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyue U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpenesaTh poJiM, OOCYXAaTh IPOLECCH H
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PAJMMUHBIX  MOAXOAAX MNPUHATHUS  pelIeHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE PEIICHHWs B TPYyMINeE, MPUHATHE pelIeHUMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
NEeATENIbHOCTH, JaBaTh OLIEHKY TPUOOPETEHHOMY ONBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU pelICHUH PU3HUECKUX 3a7ad UIU
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ MTPABO JIPYTOrO.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMEe W XUMUYECKUE  SIBJICHMS,
HaOII0JIeHUEe, AKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznmuuath sBiaeHus (nquddysus, TEIIOBOE NBUXKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpallleHus, TIepenada JaBJICHUS TBEPJABIMU TeJlaMH, >KHIAKOCTIMH U
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW HEPruM) MO OMHCAHHMIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHl BHXKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKUBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuaru B
TEJIe YeJIOBeKa, MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
OIMKCHIBATh MU3YyUYEHHBIC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAS JHEpPrus), Mpu ONHCAHUU MPABUIIBLHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaYeHUsI U €AUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH IpaUKU U3yUYECHHBIX 3aBUCUMOCTEN (PUBNUECKUX BEIUUHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, NMPaBUIO paBHOBECHs phluara (OJioka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOMN
SHEPruM, MpPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JEWCTBUS, HMCHOJB3Yd 3aKOHBI U
dbopmynbl, cBsi3bIBaromue (U3NUYECKUE BEIUYMHBI: Ha OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]ia4, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIINTh TMPU T[MOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
Opennoyioxkenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIOJEHUI0 (PU3WYECKUX SBICHUN WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUIBI M TEMIEPAaTyphl C HCHOJIB30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aNMUCHIBATH TIOKa3aHUS NTPUOOPOB € YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTH IyTHU
PaBHOMEPHO JBWKYILIETOCA Tejla OT BPEMEHU JABHWKCHUS TeJa, CHUJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CWJIbI TPEHHUS OT IO CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YJIMHEHUS MPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUM
MJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl phlyara M OJIOKOB), y4acTBOBaTb B
IJJAHUPOBAHUM y4eOHOrO0 UCCJIEAOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIE



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3NYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIP(DHUIIMEHT TOJE3HOr0 JACHCTBUS
IPOCTBIX MEXaHWU3MOB), CJHCAYysS TMPEIIOKEHHONW WHCTPYKIHMH: TIPHU
BBITIOJTHEHUH HW3MEPEHUU COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYHCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, JIWHAMOMETpP, COOOIMIAIOIIHECS COCYAbI, OapomeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIMUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETp), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN W HEOOXOAMMBIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUYSCKUX 3HAHWH B IOBCEIHCBHOU
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS M COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIICCTBIISITh OTOOpP MWCTOYHMKOB HWHPpopmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0OCTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepatypy  (u3myeckoro  copepiKaHUs, CHPaBOYHBICE MaTepUAbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOpMAIHK (HU3UIECKOTO CONEPKAHUSI, B TOM
quclie MyOJWYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

IpPU BBINOJTHEHUU Y4YEOHBIX NHPOEKTOB W HCCJIEAOBAHMIA pacHpenesnsiTh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALTUUECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIleparypa, BHYTPCHHSS DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;
pas3nuyath SBJICHHUS (TEIUIOBOE PACIIMPEHUE W CXKaThe, Terviornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITyYeHHUe),
ANEKTpU3AIUs TEN, B3aUMOJCUCTBUE 3apsA/IOB, AEHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJISI HA MMPOBOJHUK C TOKOM, BJIIEKTPOMArHUTHAsA MHIYKIIHS)
0 ONUCAHHUI0 HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE U KalWUIApHbIE SBJIEHUA B MPHUPOJE,
KpUcCTajUlbl B Tmpupone, uzinydeHue ComnHua, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(depe, dMEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emid, Apeid MOI0COB, POJIb MAarHUTHOTO MOJS ISl KM3HU Ha
3emuiie, MONSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBICHUS, UCTIOJb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUsi, KOJIUYECTBO
TEIJIOThI, yJeJdbHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAas TeIoTa
IJIABJICHUS, YJeJbHAs TeIUIoTa MapooOpa3oBaHuUsl, yleJbHAs TEIIoTa
CropaHusi TOIUIMBa, KOA()(PUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHBIICHUE ITPOBOJHMKA,
yIEeIbHOE  CONPOTHBJIEHHE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O0O03HAUEHHS U €IUHHULIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO
(u3MUECKYl0 BEIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMHU ToJeH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JIsl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3WUYECKHE TMPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIC CBSA3H, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCIOJB3YSd 3aKOHBI U
dbopMyibl, cBs3bpIBaOIMNE (U3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJ]a4M 3aIlHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpELIeHUs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEeoOXOoMuMbIe i €€ pElIeHHs, MPOBOAUTH pacyéThl W CpPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh IPOOJIEMBI, KOTOPBIE MOXHO PEMIMTh HIOPH [OMOLIU
(¢u3NYEeCKUX METOJOB, HCIOJb3Yys ONHMCAHHWE HCCIIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEANOJNOKEHNE, OLEHUBATh NPABUIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUM WU
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHH OT LBETa H3Iydaroleld (IOroIIaromIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYPhI KUIAKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW TMOCTOSHHBIX MAarHUTOB, JEUCTBHUS
MarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOJIBI;
BBIMOJHATh  MpsIMblE  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3UYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEeHHl  (3aBHCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpsDKEHHsT Ha  [POBOJIHUKE,
UCCJIEIOBAaHUE TIOCJEN0BATEIbHOTO M TNapajuIeIbHOTO  COEIWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHUJAE TaONHI] U TpaduKOB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTaHOBKY, CIIElysl IPEJIOKEHHON MHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONHMCAHUSA (B TOM 4YHCIE:
CUCTEMA OTOIUIEHHS JAOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETp,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HArpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), INEKTPUUECKUE
IPEIOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOABUTATEb TOCTOSIHHOIO TOKA),
UCTIOJB3Yysl 3HAaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUrATENIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATh CXEMBbl 3JIEKTPUUYECKHUX
Lenen ¢ MocjaeA0BaTeNbHbIM U MapaJIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  TpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IPHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXpPAHEHUS 370POBBS M COOIIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOHMCK HHPOpMAUK (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMANHio, KOoTopas
SIBIISIETCS] IPOTHBOPEYMBOMN MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMOJHEHUU YUEOHBIX 33aJlaHUN HAYyYHO-TIOMYJSPHYIO
auTepatypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHUsi, B TOM 4YHCJIEe MYyOJWYHO TPEACTABIATH pPE3yIbTaThl
POEKTHOM WJIM HCCIEAOBATENbCKOM JEATEIbHOCTH, TIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh UW3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIPOBOXK/IaTh BBHICTYIUICHUE MPE3CHTALIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHPOBaTh €ro, aJaeKBaTHO OIIEHWBATh COOCTBEHHBIN BKJAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHS: CHCTEMA OTCcU€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, AehopMaIius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPETPY3KH, LUEHTP TAKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECHE, MEXaHUUECKUE KoJieOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U MOTJONIeHUs, alib(a, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEpHAsi SHEPreTHKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE IBWKEHUE, KOJeOaTeNbHOE IBUKEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), pE30HAHC, BOJHOBOE JIBHJKEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JMHEHYATOrO CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXatomeM Mupe (B TOM 4wuciie (U3MYECKUE SIBICHHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYECcKOe IEHCTBUE BHIUMOTO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
IPUPOAHBIX MHHEpAJIOB, JACHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (pU3HMUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
¢u3nyeckue BEIMYMHBI (CPEAHSsI U MIHOBEHHAsh CKOpPOCTb Teja MpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEpEMEIIEHUE, IyTh, YIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSAXKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJCHUsA, BEC Teja, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXKXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHUOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH HCIOIb3YEMBIX BEIUYMH,
0003HAUYEHUS M EAMHHIBI (PU3NYECKUX BEIUYMH, HAXOOUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPAaHEHWs! 3HEPruH, 3aKOH BCEMHPHOI'O TATOTEHMS,
NPUHIMI CYNEPHO3ULMH CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ 'amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHU 3apsJ0BOTO U MACCOBOI'O YHCEI



IpU SIIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3  2—-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJadyd 3alHiChIBaTh KPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3MUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOHO PEHIUTh MpPH TOMOIIU
(Gu3MUeCcKUX METO/OB, HUCIOJIb3ysl ONHUCAHME HCCICAOBAHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHNE, OLEHUBATh NPABUIBHOCTh IMOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3NYECKUX SBICHUN  WIH
¢u3nuecknux CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] DHEPTuH, 3aBHUCHUMOCTh IEpUoAa KOJICOAHWW MPY>KUHHOTO
MagATHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE pacpoCTpaHEeHUE CBETa,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMmeTa B coOuparomiei
NAUH3€, HAOJIOACHHME CIUIOUIHBIX U JIMHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSAITETILHO ~ COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0OpylOBaHUsS, OMNMCHIBaTH XOJ OINbITA W  €ro  pe3yjibTaTshl,
(GopMyIupPOBaTH BBIBOJIBL;

OPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Onpenenss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOpP cmocoba W3MepeHus
(u3MepuTenpHOro Npudopa);

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH C
HCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHMH (3aBUCMMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBJKEHHWM O€3 HauyaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHyecKOro MasTHHKA OT JJIMHbI HHUTH, 3aBUCHUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoOMJIEHHs OT yrja



MajieHus): IJIAHUPOBATh HCCICAOBAHHME, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NUYECKUX BETUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHMYeckas padoTa W MOIIHOCTh, 4YacToTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI U aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (U3UUYECKUX MOJeNei:
MaTepHualibHasg TOYKa, a0COJIIOTHO TBEPAOE TE0, TOYEHUHBIA HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHus (B TOM YHCIE:
CIUZOMETP, NATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, pPaKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBAaX (PU3WYECKUX SBICHUH ¥  HEOOXOAuUMBIE (pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEIICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTHYSCKUE CXEeMBbI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOJAWTh  TpPHUMEPhl  (HAXOAWTH HWHPOPMAIUIO O  TpHUMepax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 30POBbS M COOJIOICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpEJIe;

OCYIICCTBIISITh TOWCK HWHpOpManuu (U3NIECKOTO COJCpKAHHS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OMNpPEAENIEHUs JOCTOBEPHOCTH MOJYy4YEHHON MH(OpMAIUU Ha OCHOBE
MMEIOIKXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH yYEOHBIX 3aJaHUN HAy4YHO-TIOMYJSPHYIO
auTepatypy (uU3MYecKoro coaepiKaHus, CIpPaBOYHbIE MaTepUalbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpPMAIIMK U3 HECKOJBKUX HCTOYHHMKOB (PU3MYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOSKTHOM MIIN UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU HATOM TPAMOTHO  MCHOJB30BATh  U3YYECHHBIH
NOHSATUMHBIA armapaT W3y4aeMmMoro pasjena (QU3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalre ¢ y4éToM OCOOEHHOCTEW ayauTOopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bu6moreka [IOK
11 o - 2
H3Mka - Hayka o npHpose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHavaibHble CBeJIeHUS 0 CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmmoreka [{OK

33 Cana. Bugget o 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.edso00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble AiBJIeHUS
. bubnuoreka [JOK
1.1 1
CTpoeHue i cBoficTBa BelcCTBa o https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 30
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUUYECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 145



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 12 1 1 bubmmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 42
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bu6mmoreka [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 7 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUSA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (bl/ISI/I‘—IeCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKUX SIBICHUM B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SBICHUS B MPUPOJIE,
IpU ATOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OTNHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (uU3MUecKue SBJICHMUS,
UCHOJNIB3YSl  (U3MYECKUE BEIUYHMHBI, HPU OMUCAHUM MPABUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYUH, HUX
0003HaYeHHS U eUHUIIBI (PU3UUECKUX BETUYHMH, HAXOAUTh POPMYJIbL,
CBSA3BIBAIOIIME JIAaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTHh  TpaUKHd  HM3YyYCHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCIINYHUH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘16CKI/IG SABJICHHA W IIPOLECCCHI,
HCIIOJIb3Yydd M3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBCCHYIO
(l)OpMy'J'II/IpOBKy 3aKOHa MW  3alliMCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKCHUC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA TeJNl, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH
oObsicHenne u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUHU, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

pemiath pacu€THble 3aaud B 1 — 2 nelCTBUS, MCIOJB3YS 3aKOHBI U




(dbopMyIbI, cBSI3bIBAIONINE (PU3UUYECKUE BEJTMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUSL 3a7adyd  3alUChIBaTh KPAaTKOE YCIOBHE, IIOJCTaBISTh
¢u3uveckue BeIMUMHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOIUTD
CIIPpaBOYHBIC JAHHBIC, H606XOIII/IMI)IC AJId pelICHuA 3a4a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEITMUUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TMPH MOMOIIU
(1)I/I3I/I‘~IGCKI/IX METOOAO0B, B OIIMCaHHMHW HCCICAOBAHUA  BBIJACIIATH
IpoBepsieMOe  MpEANoJoXKeHHue  (TUIoTe3y),  pa3auyarb U
HHTCPIIPETUPOBATH HOJ'Iy‘ICHHBIfI peE3yiibTaT, HAXOIUTDH OIIMOKH B

XO0J¢€ OIibITa, ACJaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONEHUIO (PU3WYECKUX SIBICHUN WIIN
bu3nYecKuX  CBOWCTB  Tel:  (QOpMyaupoBaTh  MPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpPAaTh  yCTAHOBKY M3  MPEIJIOKEHHOTO

000py/10BaHNs, 3aMUCBIBATh X0 OMBITa U (POPMYIUPOBATH BBIBO/IBI

1.10

BBITIOJIHATE IPAMBIC H3MCPCHUA C HCIOJIB30BAHHEM aHAJIOTOBBIX M
i (poBBIX MPUOOPOB, 3aMMCHIBATh TMOKa3aHUS NMPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  WCCIAEAOBAHHE  3aBUCUMOCTH  OJHOW  (pU3MUECKOU
BEJIMYMHBI OT JIPyrodl C HCIOJIB30BAHUEM TPSMBIX HW3MEPECHUH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTAaHOBKY U BBITIOJIHATH U3MEPEHHMS, CIEAYs MPEII0KECHHOMY IIJIaHy,
(GUKCHpPOBaTh PE3YJbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PH3NUYECKUX
BEJIMYMH B BUJIC NIPEITI0KCHHBIX TAOIUIl M TpaUKOB, 1EIaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPpOBOANTH KOCBCHHBIC HM3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJIICAY:A
HpeHHO)KCHHOﬁ HUHCTPYKIUU: IIPU BBIIIOJIHCHUHU I/I3MepeHI/II71 CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO)13TI:> npaBHjia TCXHUKU 0€30IMacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaThb  NPUHIUIIBL JehcTBUA HpI/I60pOB 1N TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCpU30BaTb MPUHIHIIBI JIeiCcTBUSA HU3YUYCHHBIX
HpI/IGOpOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

HeoOX0ouMBbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTHU




1.15

OPUBOJUTL TPUMEPHl  (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX)
NPaKTUYECKOTO MCMOIb30BaHUS (PU3UYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH Ui oOecriedyeHuss OE30MacHOCTH TMpU  OOpameHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3[J0POBbS U

coOII0CHNSI HOPM 9KOJIOTMUECKOI0 IOBE/ICHUS B OKpY Karolleil cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMU C 33JaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TYTEM CpPaBHEHHS PAa3IMYHBIX HCTOYHHKOB
BBIICNIATE MH(POPMAINIO, KOTOpasi sBISETCS MPOTUBOPEUMBON WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHEHUH y4eOHBIX 3aaHUI
HayYyHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHuS,
CIIpaBOYHBIE MaTepuaybl, pecypcel ceth VHTepHeT, BiaIeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIC KPATKUE MACHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpPMAHK (PU3UUECKOTO
COJICpKaHUs, B TOM YHCJIEe MYOJUYHO JeNaTh KPaTKue COOOIIECHUS O
pe3yabTaTax TMPOCKTOB WM YYEOHBIX HCCICIOBAaHUN, MpPH STOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIH IMOHSITUWHBIN ammapar Kypca

(bu3MKH, COMPOBOKIATH BHICTYIIJICHHE MTPE3EHTAIUEH

1.19

IIPU BBIIIOJIHCHHUHU y‘IC6HBIX IIPOCKTOB " I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMOCTABJICHHBIMUA 3aJjadyaMu,
CJICAUTH 3a BBIIIOJHCHUCM IIJIaHa ﬂeﬁCTBHﬁ, aJICKBAaTHO OLCHHBATDH
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.I/IMOI[CI‘/'ICTBI/IC, Y4YUTbIBaAsA MHCHUC

OKpPYKaromunux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pas3iiniaTh ABJICHUA IO OMNMCAHUIO HX XapPaKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SAIBJICHHC

1.3

pacro3HaBaTh NPOSIBICHHE W3YYCHHBIX (PU3MUECKUX SBICHHHA B
OKpYKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

ONHCBHIBATh W3YyYEHHBIE CBOWCTBA Tel W (DU3MYECKHE SBIICHHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, IPH ONHCAHUM TPABHIBHO
TpakTOBaThb  (PU3WYECKUII  CMBICI  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMS U €UHUIBI (PU3UUECKUX BEJTMYMH, HAXOAUTh POPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYUMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH  TIpa@UKHd  HM3YyYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHHUS W IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU H3TOM JaBaTh CIIOBECHYIO
GbOpMYyTHpPOBKY 3aKOHa ¥ 3alUCHIBaTh €r0 MaTeMaTU4YeCKOe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKUE MPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTYyalluii MPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOTMYECKHMX IIaroB ¢ MoMoliblo 1 — 2 W3y4EeHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX ﬂBJ'IeHHfI, (bI/I?;I/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

peuarb paC‘léTHBIe 3aJa44u B 2-3 ,HCfICTBHfI, HCIIOJIb3Yys 3aKOHBbI U
(bOpMYJ'IBI, CBA3bIBAIOIIUC (I)I/I3I/I‘IGCKI/IC BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCIOBUS 3aavU 3aIlIMCbIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBbIX [JId PCHICHHUA 3aJdayM, BBI6I/IpaTB 3aKOHBI H q)OpMy.]'IH,
H606XO,Z[I/IMLIG oas eé peuiCHus, IIPOBOAUTDH paC‘IéTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)H3H‘ICCKOﬁ BCINYNHBI C HN3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J'IeMI>I, KOTOPBIC MOXHO PpCIIUTH IMpU IMOMOIIHN
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIb3Yyd OITMCAHUC UCCIICAOBAHUS, BBIICIATD
IMPOBEPACMOC NPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTL IIOPAAKaA

IMPOBCACHU UCCIICAOBaHNA, ACIaTh BBIBOAbI

1.9

HOPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUHA WU
¢usmueckux  CBOMCTB  Tel:  (opMyaupoBaTh  IpOBEpsieMble

OpPEINOI0KEeHUs, CcoOUpaTh  yCTAHOBKY M3  IPEUIOKEHHOTO




000pyI0BaHNUs, OMUCHIBATH X0 ONBbITA U (POPMYIUPOBATH BBIBOIBI

1.10

BBIIIOJIHATDH IIPSMBIE HM3MEPEHUs C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U AATYUKOB (PU3UUECKUX BETUYMH, CPAaBHUBATH PE3yIbTAThI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE 3aBUCUMOCTH  OJHON  (U3MUECKO
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSMBIX WM3MEPEHUN:
IUIAHUPOBATh HCCIIEJOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATH
U3MEpEeHUs, CleQys  NpeJUIO)KEeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TAaOMUIl U IpadUKOB,

ACJIaTh BbIBOABI 110 PE3yJIbTaTaM HCCICOO0OBaHUA

1.12

OPOBOJAMTH  KOCBEHHbIE  M3MEpPEHHUs]  (PU3UUECKUX  BEJIMYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NPEeNJOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOnroAaTh TMpaBWiIa TEXHUKH Oe30macHOCTH Mpu  paboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OINUCAHUS, HCIOJIb3YS
3HaHMSI O CBOMCTBaxX (U3MYECKUX SIBICHUW U HEOOXOIUMBIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMATUYHBIM PHUCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUYCCKHUX Hener ¢ MOCIeAoBaTeIbHBIM | mapauiCJbHbIM
COCIMHCHHUEM 3JICMCHTOB, pasjindas YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTH TpPUMEPHl (HAXOAUTh HWHPOPMAIUI0 O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBECACHUA B OI(p}I)KaI-OH_Ieﬁ cpeae

1.17

OCYIICCTBJIATDH ITOUCK I/IH(I)OpMaI_II/II/I (I)PBH‘-ICCKOTO COZCpKaHUA B CCTU
I/IHTCpHeT, Ha OCHOBE€ HUMEIOIIMXCS 3HAaHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HWCTOYHHKOB BbBIICIIATH I/IH(I)OpMaI_II/IIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI[OCTOBGpHOfI

1.18

UCTOJb30BaTh TPU  BBHIMOJHEHUH YUEOHBIX 3aJaHMi  HAy4YHO-




MOMYJISIPHYIO JIUTEPATypy (DHU3MUECKOTO COJCpIKAHUS, CIPABOYHBIC
Marepuayibl, pecypcbl cetd MHTepHer; BianeTb NpuEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UHPOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000mas wHPOpPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUsA, B TOM YHUCIE NYOJWYHO HPEJICTaBISITh PE3YIbTaThl
IPOEKTHOM WM HCCIENIOBATEeNIbCKOM JIEATENIbHOCTH, MpPH 3ITOM
rPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM NOHATUHHBIM anmapaTr Kypca

($U3MKH, CONIPOBOKIATh BHICTYIIJICHUE MTPE3EHTAI[EN

1.20

MPU BBHITIOJIHEHUH y4E€OHBIX MPOEKTOB M UCCIIENOBAaHUM (PU3MUECKUX
MIPOLIECCOB PACIPENEsATh 0053aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHa
JNEWCTBUA W KOPPEKTHUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPANBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MpPOSBISISL  TOTOBHOCTH

paspemniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA II0 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKO€ SBJICHHUC

1.3

paciio3dHaBaTb IPOABJIICHHUC HN3YUCHHBIX (l)I/I3I/I‘IeCKI/IX SIBJICHUHU B
OKpyKaromieM MHpE, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHHUA B IPUPOJL,
IIpu 5TOM NEPCBOAUTH MPAKTHUYCCKYIO 3a/la4y B y‘IC6HYIO, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI

1.4

ONHMCBLIBATL HU3YUYCHHBIC CBOMCTBA TE€l H (I)I/IBI/I‘{CCKI/IC SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPAaBHUIIBHO
TPAKTOBATH (1)I/I3I/ILICCKI/II‘/’I CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAaUCHHS U CIANHUIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOJUTDH (I)OpMyJ'IBI,

CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMHU




BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS U IPOIIECCHI,
WCIIOJIb3ysd M3Y4YEHHBIE 3aKOHBI, IPU OBTOM [1aBaTh CIIOBECHYIO
GOpMYITUPOBKY 3aKOHa W 3allMChIBaTh €r0  MaTeMaTHYeCKOoe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluld MPAaKTHKO-OPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJIATH IPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYEecKUX IIaroB C MOMOIIBI0 2 — 3 HW3y4YCHHBIX CBOICTBA

¢bu3nyeckux BIEHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cHCTeMy W3 2 — 3
ypaBHEHUH), WCIOJB3yd 3aKOHBI H  (OPMYINBI, CBS3BIBAIOIINE
¢u3uveckne BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/laud
3alMCBIBATG KPATKOC  YCIIOBHUEC, BBIABIIATH HCEAOCTAOINHUE MU
M30BITOYHBIE JTAHHBIC, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE
JUIS pelIeHUs, MPOBOJUTH Pacu€Thl M OIEHMBATh PEATHUCTUYHOCTD

MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEITUYUHBI

1.8

pacro3HaBaTh TpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU MOMOIIU
bu3HUECKUX METOJIOB, MCHOJb3Yys OMUCAHUE WCCIIEIOBAHUS, BBIICIATH
NpoBepsieMOe  IMPEIOI0KEHUE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NpOBEJICHUS MUCCIICAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOIOICHUN 1 OTIHITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘16CKI/IX SIBIICHUH WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB Te€J: CAMOCTOSITEIBHO CO6I/IpaTL YCTaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa M €Io

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpUI0 NPAMBIX H3MEpPEHUil,
omnpenenss cpelHee 3HaueHHE H3MepsieMOd BelnduHbl (pokKycHoe
paccTosiHMe coOuparomel JMH3bl), 000CHOBBIBaTH BHIOOP crocoda

U3MepeHus (M3MEpPUTEIBHOTO pudopa)

1.11

HOPOBOJUTH HCCIEIOBaHME 3aBHUCUMOCTEH (U3NYECKUX BEJIWYMH C
UCIIOJIb30BAaHUEM IIPSAMBIX W3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl

MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJE TaOIUIU




Fpa(i)I/IKOB, ACJIaTh BBIBO/JBI IO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIUYHH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIECPUMEHTAIBHYIO YCTAaHOBKY
W BBINOJHATh W3MEPEHHUs, CIEeNysd MPEUIOKEHHOW HWHCTPYKILHH,
BBIYMCIIITh 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh IpaBWila TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pas3nuyaTh OCHOBHBIE MPU3HAKU HM3YUYEHHBIX (U3MUECKUX MOJIEICH:
MarepuaibHasi TOYKa, a0COTIOTHO TBEPIOE TEJO, TOUYCHHBI HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHAas MOJIENb aToOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HMX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcCTBaxX (U3MYECKUX SIBICHUH U HEO0OXOIUMBbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXE€Mbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TEXHOJOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIsl TOCTPOCHUS U300paKeHUN B MIIOCKOM

3epKaje u coouparomieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl  (HAXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus Oe30macHOCTH Tpu  oOpalieHud ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.18

OCYILIECTBIIATh MOUCK MHPOPMALUU (PU3NIECKOTO COJICPKAHUS B CETU
WntepHer, camocTosATeNbHO (OpMynHpys MOHMCKOBBIM  3ampoc,
HaXOAWTb IIyTH  OINpPENEIECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHWM M JIOTIOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCNOJb30BAaTh TPU  BBIMOJHEHUM Y4YeOHBIX 3aJaHUA  HAY4YHO-
HOMYJSPHYIO JINTEpaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE
MaTepuaibl, pecypchl ceTH HTepHeT, BiageTh NpuéMaMu

KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHusi HHPOPMALUU U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOPMAIMU €3 HECKOJIBKHX WCTOYHUKOB (PHU3NIECCKOTO
COJICPIKAHUS, MyOJUIHO TPEICTABISITh PE3yIbTaThl MPOCKTHOW WIIH
UCCIICIOBATENILCKONH  JCATENBbHOCTH, TPU  ITOM  TI'PAMOTHO
WCII0JIb30BATh U3YUEHHBIM MOHATUMHBIN anmnapaT u3y4yaeMoro pasjaeiia
GU3MKK W CONPOBOXKIATh BBICTYIUICHHE TIPE3CHTAIMEH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUU Y4E€OHBIX MPOEKTOB M UCCIEIOBAHUM (PU3UUECKHUX
IPOLIECCOB PacCHpelieNsiTh 00SI3aHHOCTU B TPYINE B COOTBETCTBUM C
MOCTABJICHHBIMU  3a/1a4aMH, CJIEIWTh 33 BBINOJHEHUEM ILJIaHA
JEWCTBUA W KOPPEKTHUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniatb KOHGIUKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA
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®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@u3nyecKue SBJICHUS: MEXaHUYECKHUE, TEIJIOBbIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeIMUMHBL  V3MepeHue  (pU3NUECKHX
BenmuuuH.  ®Dusmyeckue  npubopsl.  [lorpemHocTts

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOJIOJCHUE,
MMOCTAHOBKAa HAYYHOTO BOIPOCA, BBIIBMIKCHHE THUIOTES,
AKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne GU3NYECKHUX SBJICHUN C TTIOMOIIBIO MOIEIeH

1.5

[IpakTudeckue paboOThI:

###Par###3mMepenne pacCTOSTHHIA.
###Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

##HPar#t#Onpenenenue pa3MepoB MallbIX Tell.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhIL

INEPBOHAYAJIBHBIE CBEJAEHNA O CTPOEHNU BEIIIECTBA

2.1

HH#HPar###CTrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pasMepsl.  ONBITBI,  JOKa3bIBAIOIIME  JAUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

##H#Par### ) prokeane  dactuir  BemectBa.  CBS3b
CKOPOCTH  JBWIKEHHUS  4YacTHI[ C  TEMIEpaTypoHu.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTuIl BEIECTBA: NPUTSKCHUC U

OTTAJIKMBAaHHC




H#H#Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.

2.4 B3anMocBa3p MexIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###01enka quaMerpa aToMa METOJIOM PSIoB (C
UCIIOJIb30BaHuEM (GoTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHHIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0OnbITEL 0 OOHAPYXEHUIO JEHCTBUS CHIT

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Par###CropocTb. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBIKEHWU. Pacuér mytu u BpemMeHU
JIBUKEHUS
SlBnenne uHepuuu. 3aKoH HHepUUHU. B3aumoneicTsue
3.3 TeJ KaK NMPUYMHA U3MEHEHUS CKOPOCTU ABUKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tea
"y ##Par### Inornocts BemiectBa. CBs3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellleCcTBa
3.5 Cuila KaK XapaKTepHUCTHKA B3aUMOICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 #HH#Par###Isnenne TtaroreHus U cuia Tsokectd. Cuna
. TSKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHe CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B mpupoje U TEXHUKE
3.9 #HH#HPar###CroxxeHue Cui, HANpPaBICHHBIX 10 OJHOM
' npsMoi. PaBHOelicTBYOIIAs CHIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMKEHUS
(wapuka B OKUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOoOWIsE u Tak pjanee). OrmnpeneneHue cpenHei
CKOPOCTH CKOJIbXEHHUS Opycka WIM IIapuka Mo
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JIEMOHCTPHUPYIOILINE
3aBHCHMOCTh pacTshKeHus (aedopMaryiv) MpY>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JI€MOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tena U

XapaKkTepa CONPHKACAIOIINXCs TOBEPXHOCTEMN

dusnyueckne sSBICHUSA B IpUpoaAcC: NPpUMEPLI IBHKCHHS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW MPHUPOJIE,
JICMICTBUE CWJTBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEH 1 TA30B
A1 Hasnenune tBEpAoro tema. CrocoObl YMEHBIICHHS H
' YBEJIUYEHUS TaBIICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEeMIIepaTypbl
13 [lepenava naBneHus: TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackams. [IHeBMaTnyeckrue MalvHbl
3aBUCHUMOCTh  JaBJCHHUSI JKUJIKOCTH OT TJIyOMHBI.
4.4 lMuppocraruyeckuii napagokc. CooOuiaronuecs cocyabl.
lMunpaBianueckre MeXaHU3MbI
Atmocdepa 3emin u atMmocdepHoe aasienue. [Ipuaunsl
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j04yku 3emin. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO AaBIIEHUS OT
BBICOTBI HaJl YDOBHEM MOPSI
A6 N3mepenue armocdepnoro masneHus. [lpubopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelicTBUE XUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOrpyKEHHOH B JKMOKOCTh YacTH Tea.
Omnpenenenre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEN HA
TEN0, NOrpykEéHHOe B  JKMAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CHWJIbI, JAEHCTBYIOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
IOTPYKEHHOW B JKMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeAeseHne  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SBICHHUS B TPUPOJE: BIIASIHUE
aTMOC(hepHOTO JAaBJICHUS Ha )KHUBOW OpPraHu3M, TJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJIOMPOBOJA, THUAPABIMYECKUN TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckas pabora
5.2 Mexanuyeckasi MOIIHOCTb
£ 3 [IpocTeie MeXaHHM3MBI: pblUar, OJIOK, HAaKJIOHHAs
' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOIHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
- [Monnass mexaHuwdeckas SHEprus. 3aKOH W3MEHEHUS H
' COXPaHEHUS MEXaHUUYECKOU YHEePTHU
5.9 [IpakTudeckue pabOTHI:




#HH#Par###Onpenenenue pabOThl CUJIBI TPEHUS TIPU
PaBHOMEpPHOM JIBMOKCHMM Te€la II0 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUs MEXaHUYECKON YHEPTUU

dusnyeckre SIBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOBUKHBIN OJIOKH, HAKJIOHHAS! TUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
pasaena 3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
6.1 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MosieKysl.  OmbITBI, MNOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenu  TBEpAOro, KUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObscHEeHrEe CBOICTB ra3oB, JKHAKOCTEH U TBEPABIX TEI
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuun
6.4 CMauuBaHue U KanWUISIPHbBIC SIBJICHUS
6.5 TemoBoe pacmMpeHue u cxxarue
66 Temneparypa. CBsi3b TeMIEpaTyppl CO CKOPOCTHIO
. TEIJIOBOTO JABM)KCHHUS YaCTHII
6.7 Buytpennss sueprus. CriocoObl U3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TEIUIoNepeaaya U COBEpIICHHE PabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KonnuectBo  TEMJIOTHI. VnenrHagd  TEILUIOEMKOCTDH

6.9
BEIlECTBA
TeruiooOMeH u  TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OaiaHca
511 [InaBnenue u oTBEpAEBaHUE KPUCTATUTMUYECKUX BEIIECTB.
. VY enpHas TEnaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHjeHcanus. Mcmapenue.
6.12 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUSI OT aTMOC(EPHOTro
JABIICHUS
6.13 Brnaxxnocth Bo3myxa
6.14 OHeprus TOIIMBa. Y IeJbHAas TEMI0Ta CrOPaHUs
[Tpuntumer  paGoTel  TeroBbix — asuratenet  KITJ
6.15 TEIUIOBOTO ABUrareisl. TeIUIoBbIE IBUrAaTEIW W 3allyTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILEHUs] YHEPTUH B TEIJIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
#HHAPar###0nbITel 10 OOHApPYXKEHUIO JCHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
HAHPar###0ONbITEL IO  BBIPALIMBAHUIO  KPHCTAJIOB
MOBapEHHOM COMM UJIH caxapa.
#HHHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIvpeHusl ra30B, )KUIKOCTEH U TBEPIBIX Tell.

#HH#Par###Onpenenenue aBieHUs BO3AyXa B OajuloHe
LINpULA.

HHHPar###OnbITEl, J1EMOHCTPUPYIOIINE 3aBHCHUMOCTH
JIaBJIEHUS] BO3JyXa OT €ro oObéMa M HarpeBaHUs WIIH
OXJIaKICHUS.

#H#Par###1IpoBepka rUMoOTE3bl JIMHEHHON 3aBUCHUMOCTH

JJIMHBI CTOJI0MKA KHUAKOCTH B TCpMOMCTpH‘-ICCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue U3MEHEHUS BHYTPEHHEM
DHEPrUM Tella B pe3yjbTare TeIuionepeaadyd U padOThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanne SIBICHUS TEINIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TETJIOTHI,
MOJYYEHHOTO BOJOW TMpPHU TEIJIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

#HH##Par###OnpeneneHne yIETBbHON  TEIJIOEMKOCTH
BEIIICCTBA.

###Par###lccnenoBanue mporecca HCapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BIAXXHOCTHU
BO3/IyXa.

#H#H#Par###OnpeneneHre yneabHONW TETUIOTHI TUTABICHUS

JIbJA.

6.18

Ousnuyeckue SBJICHHUS B MPUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KanWUISIpHbIE SBJIEHUS B IPUPOJIE,
KpPUCTAJUIBI B TIpHupoje, uzinydenue CoiHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHKe POCHI, TyMaHa,

HUHEA, CHECra.

6.19

Texnuyeckue  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BaHUSl KPUCTAIUIOB, XKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CHUCTeMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTH CHJIbI B3aUMOJICHCTBHS 3apSHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onekrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

noss. lIpyHOMNO Cynepno3uuyMy 3JIEKTPUYECKUX IOJIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsaa. Crpoenue atoma. IlpoBonHukH 1
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
26 OnexkTpuueckuii  TOK.  YCIOBHUS  CYyLIECTBOBaHHS
' 3JEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSIHHOTO TOKa
HevictBus 3IIEKTPUUECKOTO TOKAa (TerutoBoe,
1.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuiia Toka. ODJNEKTPUUYECKOE
' HapsDKEeHNe
29 ComnpoTuBieHue MIPOBO/IHUKA. VY aensHOE
. CONPOTHBIICHHE BELIECTBA
7.10 3akon OMa 1 ydacTka Ienu
[TocnenoBarenpHOE W MApajyICIbBHOE  COCIMHEHUE
7.11
IIPOBOJHHKOB
PaGota M MOIIHOCTH 3JIEKTPUYECKOIO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
713 OJeKTpuYecKue Lend U MOTPEOUTETH 3IIEKTPUUECKOH
' sHepruu B ObITy. KopoTkoe 3aMmbikaHue
[TocTossHHBIE MarHuThl. B3auMoOnIeHCTBUE IMOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnose. MarHuTHoe 1mojie 3€eMIIM U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE NOJIE ANEKTPUYECKOTO TOKA.
. [IpumeHeHne 2IEKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO NOJS HA IPOBOAHHUK C TOKOM.
717 DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Vcrnosib3oBaHue
. JJIEKTPOABUIaTENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOPTE
7.18 Oneitel @apanes.  SIBneHue  3JIEKTPOMAarHUTHOMN




nHayknuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. CnocoObl MOJTy4CHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DNeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHUIO JICKTPHU3AIUHN TEJ WHIYKIIHCH

Y TIPH COTPUKOCHOBEHUM.

HccnenoBanme JeHCTBHS DIIEKTPUYECKOrO IOJIA  Ha

MIPOBOJHHUKH ¥ TUDJICKTPUKH.

COopka ® TipoBepKa pabOTHl DJIEKTPUUYECKOW IIETH

MOCTOSTHHOTO TOKa.

H3mepenue U perympoBaHue CHIIBI TOKA.

N3mepenne u peryimpoBaHue HAMIPSKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MIYIIETO Yepe3

pPE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HAMPSHKEHUS

Ha Pe3UCTOpE.

OnbIThI, JNEMOHCTPHPYIOIIKE 3aBUCHUMOCTD

ANEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHHUKA OT €ro
7.20 JUIMHBI, TIONIAH MOTIEPEYHOr0 CEYSHUS U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANpPsOKEHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia A CWIbl TOKA MPU MapajuIeIbHOM
COeQUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
IEKTPUYECKOTO TOKA, MIYLIEr0 4Yepe3 Pe3HUCTOop.
OnpeneneHne  MOLIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIIEJIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MAYLIErO 4Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hell. Onpenenenne KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOIO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
ux oObenuHeHMM M pasjeneHud. MccnenoBanue
JIEUCTBHUS DJIEKTPUUYECKOI0 TOKAa Ha MArHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTD CHJIbI




B3aMMOJICVCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa M HAaNpaBJEHUs TOKAa B Karyuike. 3yuyeHue

I[ef/'ICTBI/ISI MAarovuTHOrO IoOJisi Ha MPOBOJHUK C TOKOM.

KoncrpynpoBanue u N3y4YeHHe paboThI
3JIEKTPOABUTATEIS. N3mepenne KITA
IEKTPOIBUTaTEIBLHOMN YCTaHOBKHU. OnbIThI o

HCCICOOBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU:
HCCICIO0BAaHUC W3MCHCHHMI 3HAYCHUS M HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousnveckue SBICHUS B TMPUPOJE: DIICKTPUUECKHE
SIBJICHUA B aTMocq)epe, QJICKTPHUYECCTBO KHBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJTH, Apeld IMOFOCOB,
POJIb MarHUTHOI'O IIOJIA JJIA )XKU3HU Ha 3eMne, IIOJIIPHOC

CHSIHUEC

1.22

TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOIN, aMIEepMETp,
BOJIBTMETP, PEOCTAT, CYETUUK DICKTPUUECKON IHEPTUH,
JNEKTPOOCBETUTEIbHBIE ~ TPUOOPBI,  HarpeBaTeiIbHbIC
AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUUECKHUE
MPEIOXPAHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUTATEIh

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMOCTOSAHHOT'O TOKA

9 KUIIACC
Kon
Kox snemenra [TpoBepsieMble NIEMEHTHI COJIepKAHUS
paszzaena
MEXAHUWYECKHUE ABJIEHUA
Mexannueckoe JBHKEHHE. MarepuanpHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTD MEXAHNYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NIPSMOIMHENHOE IBUKEHUE
#H#HPar####HepaBHOMepHOE PSIMOJIMHEHHOE JIBU)KEHUE.
8.4 CpenHAss W  MIHOBEHHas CKOpPOCTb Tela IIpH

HCPAaBHOMCPHOM ABUIKCHUUN




Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEVHOE

8.5
JIBIDKEHUE
8.6 #HH#Par###CoboHoe nanenue. OnbITe [ anunes
###Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [lepuon u uacrota oOparienusi. JIluHeiiHass u yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
#HHPar#H##Cuna TpeHus: cuila TPEHUS CKOJIBKEHMUS,
8.13 CHJIa TPEHWUSI TTOKOSI, APYTHE BUIBI TPEHUS
#H##Par###Cuna  TsDKECTH W 3aKOH ~ BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaCHUS
8.15 JBwxenue  mianer  Bokpyr  Cosnma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecomMocTs U nmeperpys3ku
PaBHOBecue MaTepuanbHOU TOYKU. AOCOIOTHO TBEPAOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Tejla C 3aKpeIIEHHON
' OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu
8.18 Nmnynsc Tena. 3Menenue ummynbca. IMIynsc CHITbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HHHPar###PeakTUBHOE IBIKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PabGora cun Tsxectu, ympyroctd, TpeHus. CBs3b
. SHEpPIruu U paboThl
[lorenumaneHass dHeprus Tena, MOJHATOTO  Haj
8.23 MOBEPXHOCTBHIO 3eMJTU
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHBI
#Hi#Par###Kunernueckass  sHeprus.  Teopema o
8.5 KUHETHYECKON SHEPTUU
8.26 H#HPar#t#3akon coxpaHeHUs: MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue pabOTHI:

OrnpezenieHue CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHHUS IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpEeHUs Tejaa IPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TruUMOTE3bl: €COU MPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HadyalbHOM CKOpPOCTH IYTH OTHOCATCS
KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHSI CKOJIbKEHUS
OT CWIbl HOpManbHOTO JaBieHus. OmnpeneneHue
koo duimenta TpeHus CKoImkKeHHs. OmnpeneneHne
#KEcTKocTH mNpyxkuHbl. OmnpeaeneHue pabOTHl CHIIbI
TpeHHs] TpU PAaBHOMEPHOM JBI)KEHMM TeJa IO
TOPU30HTAIBHON TMoBepxHOCTH. OmnpeneracHue padoThI
CWJIBI  YOPYroCTH  NpuU  THOabEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M IOJBHYKHOTO

OJIOKOB

8.28

duszndeckue ABJICHUS B IIpupoac: MpUIKNBbBI U OTIIHMBEI,
JABMXKCHUC IIJIAHET ComHeuHoH CHUCTEMBI, PCAKTHBHOC

JABVIXXCHUE )KHUBBIX OPIraHU3MOB

8.29

TexHuueckue YCTpOfICTBaZ CIIMAOMETDP, JaT4YnKH1

INOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarensHoe JABHMOKCHUC. OCHOBHEIE XapaKTCPUCTUKHU

- KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY1a
9.2 MareMatuueckuit 51 IIPYKUHHBIN MAasITHUKMU.
. [IpeBpaiienue sHEPrux Mpu KoJIeOaTeIbHOM IBHKEHUH
9.3 3aryxaromue KosiebaHus. BpIHyXIeHHBIE KojeOaHMS.
' Pe3onanc
Mexannueckue BoHbl. CBOIICTBA MEXaHUYECKHUX BOJIH.
9.4 IIpoponpHble M TOmNEpeyHble BOJHBL. JlJIMHA BOJHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. [')poMKOCTh 1 BbICcOTa 3ByKa. OTpakeHueE 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OnpeneneHne 4YacTOTBl M Tepuoda  KOJICOaHHMA
MaTEeMaTHYECKOr0 MasiTHHKA.
OnpeneneHne 4YacTOTBl M TepuoAa  KOJICOaHHIA
MPYKHHHOTO MasiTHUKA
9.7 HccnemoBanue 3aBUCHMOCTH — TiepHoJa  KoJjeOaHWI
' MOJIBEIEHHOT0 K HHTH Tpy3a OT JJIMHBI HHUTH.
HccnemoBanue 3aBUCHMOCTH — TiepHoJa  KoJjeOaHWI
NPYKHHHOTO MasTHHKAa OT Macchl rpy3a. [Ipomepka
HE3aBHUCHUMOCTH neproaa KoJieOaHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M JKECTKOCTH
npYyXuHbBL. M3MepeHue yckopeHus: CBOOOHOTO TaJICHUS
®dusnyeckue SABJICHUS B MPHPOJEC: BOCIHPHITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHUYeCKHe YCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE
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OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTPOMaFHI/ITHOC I10JIC. BJICKTpOMaFHI/ITHBIC BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaa 37eKTpOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mpupoga cera. CKOpPOCTh CBETA.

' BoustHOBEIE CBOliCTBa CBETa

[IpakTruyeckue paboOTHI:

10.4 N3ydyeHne CBONCTB  DIEKTPOMATrHUTHBIX BOJH €
MOMOIIIbI0O MOOMIIBHOTO TeseoHa
dusnyeckue SABIEHUS B Opupoje: OHOJOrMyYecKoe

10.5 JeiicTBre BHUJIUMOTO, yABTPapHOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue ycTpoicTBa: UCIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOH CBS3HU
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CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA
OTtpaxenue cBerta. [lockoe 3epkano. 3akOH OTPAKEHUS
11.3
cBeTa
114 [Ipenomnenne cBera. 3aKOH TMPETOMIICHHS CBETA.
' [TommHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckass cucrema Qortoamnmnapara, MUKpOCKONa U
' TEJIECKOTIa
117 I'maz xak onTudeckas cucreMa. bauzopykocTte u
' JATbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' Clio)keHue CeKTpaIbHBIX IIBETOB. [ucnepcus ceeta
[IpakTrueckune pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l13yuenue  XapakTEPUCTHK  U300paKeHUS
peaMeTa B INIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
MpEeIOMIICHUsI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par#t# lonyuenue u300paKeHUH €  MOMOIIBIO
coOuparoliei JUH3BL
###Par#H#Onpenenenne (GOKYCHOTO pacCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIECH JTMH3BL.
HHHPar###OMNBITEl 10  pa3lioKEeHUI0 Oelloro cBeTa B
CHEKTP.
HHHPar###ONbITEl 110 BOCHPHATHIO I[BETa MPEAMETOB
pY UX HaOIO/IEHUH Yepe3 [IBETOBbIE (PMIIbTPHI
dusnueckue sBIeHUA B mpupoie: 3atMeHus CoiHua u
11.10 JlyHbl, 11BETA TeJ, ONTHUYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)
11.11 Texuuueckue yCTpoOiiCTBa: OYKH, MIEPUCKOIIL,




doToanmapar, ONTUIECKHE CBETOBOIBI
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KBAHTOBLGIE SABJIEHUA
191 OmnbiTel Pesepdopna u mimaHeTapHas MOJETb aToMa.
' Monens aroma bopa
199 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
14 Crpoenue aromHoro sapa. HykinoHHas Mojenb
' aTOMHOTO sapa. M30Tomb!
125 PannoaxtuBHble npeBpamienus. llepuon momypacmana
' ATOMHBIX s7Iep
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHMS 3apsi0BOTO U
' MacCOBOTO YHUCEI
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTe3a u aeneHus saep. UCTOUYHUKU 3HEpryun
' CoumHIia 1 386311
129 Snepnas sHepretuka. JledicTBME  paguOaKTHBHBIX
' U3IIy4CHHUH HA )KUBBIE OPraHU3MBI
[TpakTuyeckue paboOThI:
HaOnronenue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
12.10 U3ITy4EeHUS.
HccnenoBanue TPEKOB: MU3MEPEHHUE JHEPrUU YacCTHILIBI
0 TOpMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenune paguoakTUBHOTO (oHa
@dusnueckue SABIECHUS B IPUPOAE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZiMoOaKkTUBHOE W3JIy4YE€HUE MPUPOAHBIX MHHEPAJIOB,
JNEMCTBUE PAJUOAKTUBHBIX W3IYy4YEHUH Ha OpraHu3M
YeJI0BEKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I)IyaJ'ILHLII‘/’I JO3UMCETP, KaMEpa Bunscona




MMPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/bTaTaM
0230BOro YpOBHsI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl 0CHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKM B  HAyYHOH  KapTUHE  MUDA;
chopMUPOBAaHHOCTHh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TI03HABAEMOCTH SIBJICHWH NPUPOJABI, O pPOJM OKCIEPUMEHTa B
¢usuke, o cucremooOpasyrouieil posu QUMK B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHUKH H TEXHOJIOTHH, 00 HBOIIOIUHU
¢u3nyecKkux 3HaHUM M UX POJIM B ILIEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpPa, O BKJIAJEC POCCHUCKUX W 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuu (BEIIECTBO MW TOJE), O IBWKECHUU KaK
crioco0e CyIIecTBOBAaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEHIECTBA, O (DU3UYECKOH CYIIHOCTH SIBJICHUN TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHPYIOLINX JJaHHOE (PU3NYECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SIBICHUIN
B OKpYXKAlOIIEM MUpE, BBIACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alimapara U CUMBOJHMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I U HUCIOJIb30BAHHUC UX I PCHICHUA y‘le6HLIX 3aJaay,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJIICHUA H

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€I U (I)I/IBI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCJIIMYHHBI

Bnanenune oOcHOBaMHM METOJIOB HAy4YHOTO TIIO3HAHUS C YYETOM
coOmrofieHust TIpaBuiI OE30TaCHOTO Tpyna: HaONIroAeHUue (PU3NIECKUX
SIBIICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AIHCHIBATH €T0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIBI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKIX BEITHMYNH:
yMEHHE IUJJAHUPOBATh HW3MEPEHHs, CaMOCTOSATENIbHO coOMpaTh
OKCIICPUMEHTAIBHYI0 YCTAaHOBKY 110 HMHCTPYKIIMH, BBIYUCIATH
3HAYCHHWE BEJWYMHBI M aHAIM3UPOBAThH TOIYYEHHBIE PE3yJAbTAaThI C
Y4€TOM 3aJaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  DKCIIEPHUMEHTAIBHBIX  HCCIIEI0BaHUM;
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
NPOBOJUTH  WCCIEAOBAHWE IO  HWHCTPYKIMH,  TPEACTaBISTH
NOJTy4eHHBIC 3aBHUCHUMOCTH (PU3MUYECKMX BEIMYUH B BHJE TaONHIl U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIETIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEITH CTPOSHUS
ra3oB, XHUJAKOCTeH W TBEPABIX Tel, IJIaHeTapHas MOJENIb aroma,
HYKJIOHHAas MOJIeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX s

00BbsICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue 00bACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUMHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4eHHbIE CBOMCTBA (PU3MUECKUX

HBHeHHﬁ, (1)I/I3I/ILI€CKI/IG 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

Ymenue pemath pacuéTHble 3aaaun (Ha 0ase 2 — 3 ypaBHEHUM),
UCTOJIB3Ysl 3aKOHBl W (OPMYJIBI, CBSI3bIBAIONIME  (DU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPATKOE YCJIOBHE 3ajauyM,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEoOXOoUMBIE ISl €€ PEelIeHUs, UCTIOIb30BaTh CIPABOYHLIE JaHHEIE,
IPOBOAUTH PACUEThl M OIEHUBATh PEATUCTUYHOCTH TMOIYYEHHOTO
3HaueHusl (pU3MUecKOl BENTUUYHMHBI; YMEHHE OMpPENesITh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, l'IOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1avun

YMmenue XapaKTCpUu30BaTb MPHUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHUYCCKUX IMPOLECCOB IO UX ONMNCAHWIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaAxX (bI/I3I/ILIeCKI/IX SIBICHUH U HCO6XOI[HMBI€ (1)I/I3I/IHCCKI/IC




3aKOHOMEPHOCTHU
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YMeHHe UCHOoNb30BaTh 3HAHUSA O (PU3MUECKUX SBJICHUAX B
NOBCEHEBHON KM3HM Jjsi  oOecrmeyeHus O€30MacHOCTH  INPH
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPONCTBAMH, COXpPAHEHHUS 3JI0pOBbsI M  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TPUMEHEHHs JOCTIDKCHHH (U3UKH W TEXHOJIOTUH

AJId palfMOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OnelT mOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMaLUU
(GU3NYECKOTO COJIep’KaHUsl C HCIOJIb30BaHWEM HH(OPMAaIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOTHUI; YMEHHE OLEHUBATh JI0CTOBEPHOCTH
MOJyd4eHHON WH(OpMaluu Ha OCHOBE UMEIOIIMUXCS 3HAHUUW W
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBINIOJTHEHUH Y4YEeOHBIX 3a/JlaHuil Hay4HO-TIOMYJISPHYIO JIUTEPaTypy
(GU3NYECKOTO COMEpKaHUs, CIIPABOYHbIE MaTepUalbl, PECYPChl CETH
WutepHer; BnaaeHue 0a30BBIMM  HaBBIKAMU  MPe0Opa3OBaHUS
uHpopMaluiu W3 OJHOW 3HAKOBOM CHCTEMBI B JPYI'ylH0; YMEHHUE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOILECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JBuxkeHue. MarepuanbHas Touka. Cuctema  OoTcuéra.
' OTHOCUTENBHOCTH JIBHKCHUS
PaBHOomMepHOE U HepaBHOMEpHOE ABrkeHHE. Cpennsisi ckopocTh. Dopmyna asis
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE MPSAMOJMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOCKIUU
MepeMEeNIeHus, MyTH, KOOPAMHATBI NP PABHOMEPHOM MPSIMOJMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHl TeJla OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOTO
IPSMOJIMHENHOTO IBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBUCUMOCTH OT BpEMEHHU Ui MPOEKIMU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, IIPOEKLUMH NEPEMEUICHUs, KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
CBoOonHoe manenue. GopMynbl, OMUCHIBAIONINE CBOOOJHOE MajJeHUE Tela o
1.5 BEpTUKAIHM (JBUYKEHUE TeJla BHHU3 WJIM BBEPX OTHOCUTEIBHO TOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIl MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPAMHATHI MpHU CBOOOJHOM TAaJEHUHM Teja TI0

BEPTUKAIN

CKopoCcTh pPaBHOMEPHOIO JIBMJKEHHUs Teja I0 OKpyxHocTh. Hampasnenue
CKOpOCTH.

@opmysia I BBIYMCICHHUS CKOPOCTH YEPE3 PaAnyC OKPYKHOCTH M IEPUOJ

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMHUTENBHOTO

1.6 yckopeHusi. Dopmyrna ISl BBIYUCIECHUS] YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyna Jisi BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nunepuuu. [lepBorit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBleHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, IEUCTBYIOIIEH HA
TEJ0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _Fl—}z
112 TpeHne nokos U TpeHUe CKOJIbKEeHUs. PopMylia ISl BBIYACICHUS MOJYJISI CUJIbI

TPCHUSA CKOJILXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My -4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
dopmyrna JUTsl BBIYUCIECHUS CUJIbI TSHDKECTH BOJIM3H MoBepxHOCTH 3emiun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTts u neperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEJIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3MeHneHue umnysbsca. MMImynbe cuibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexanuueckas pa60Ta. CDopMlea JJISA BBIYUCIICHUA pa6OTBI CHJIBI:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPI'UA. CDOpMyna JJI1 BBIYUCIICHU A

KUHETHYECKOU OHECPruun:

HE)E
Ey ="

Teopema o kuHeTHUECKOU d3Heprun. Popmyiia Uil BBIYUCICHUS IOTEHIUAIbHON




OHCPI'UM TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE cUJI TpeHus: E = const.
[IpeBparenne MeXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.

Poruar. Momenr cuier: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
_F
pP= G

191 JlaBnenue raza. ATmocdepHoe 1aBlIeHUE.

' lMunpocraTtuyeckoe AaBlieHUE BHYTPH >KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @dopmyna ans  onpeneneHHs BBITAIKUBAIOUIEH CHUIIBI,
JENCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh UM Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexanuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHIA.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMarnueckuii M IPYKMHHBIM MasTHUKU. lIpeBpamienue sHepruum npu

KOJIE0ATEIIFHOM JIBIDKCHUAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAaHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TpaHUIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL, KO3(pPUIIMEeHTa TPEHUS CKOJIBXEHUS; padOThl CUIIBI TPEHMSI, CHIIBI
YIPYTOCTH; CPEIHEl CKOPOCTH IBMXKEHHsI Opycka MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHMKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJie0aHUM MPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIErO HA phIYar;
paboThl CUJIBl YOPYTOCTH MpU HOABEME TIpy3a C MOMOIIBIO HEMOJBUXKHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ HOMOMIbIO MOJIBUAKHOIO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrPY:KEHHOMN
YacTH Tella U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBHITAJIKHUBAIOIIEH CHUITBI
OT MAacChI TeJIa; CUJIbl TPEHHSI CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTCICHH
nedopMaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yIyila HaKJIOHA HampaBJsSIoONIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JJWHBI HUTH; MEpHoOaa
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a M >KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH IEpHOJia KOJICOAHH HUTSHOTO MAasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Dusuveckue s6neHUA 8 npupode.‘ MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSIMH B ’KMBOI M HEXKUBOM apuponae, JIENCTBUE CHUJIBI TPCHUs B IpUPOAC U

TCXHUKEC, MNPHIIMBBI MW OTJHWBBI, IABWXCHUC IUJIAHCT ConHeuHoH CHUCTCMBI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EpHOTO JaBJCHUS HA >KMBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKHE BOJIHBI, IyHAMH, 3X0

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHWKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIHMIIHUKH, PAaKETbl, pbIyar, HOIIBH)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAIINECcss COCYABI, YCTPOWCTBO BOJIOIPOBOJAA, THAPABIMYCCKHIA IpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmaeckue u amopdHbIe Tena

”5 JlBmkxenne dactuil BemiecTBa. CBsS3b  CKOPOCTH JBWKCHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPy3ust

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaya Kak cHoocoObl H3MEHEHHS

' BHYTpPEHHEH sHepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUYEeHUE
Harpesanue wu oxmaxzaenue Ten. KonumdectBo  Temnotel. Y jaenbHas
TETIIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHsI PHEPTMHM B TEIJIOBBIX MpoIlleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanws. V3MeHeHHE BHYTpEHHEH SHEPruu B Ipollecce
210 UCTIapeHus W KoHAeHcanudu. KumeHwe KHUIKOCTH. VYJIenbHas TeIioTa
' napoo6OpasoBanus: L = Q/m
2.11 Bnaxxnocts Bo3tyxa




212

IInaBnenne wu kpuctaumsauus. I3MeHeHue BHYTpEHHEHW DOHEpPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIM3allH. yI[eJIBHaS'I TCILJIOTA IIJIaBJICHUA

,_0

m

2.13

BuyTpeHHss dHEeprus cropasus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

2.14

[punnune! padots! Temnosbix aurareneii. KI1J[ reruioBoro asurarens

2.15

Ipakmuueckue pabomoi

N3mepenue ynenbHOM TEIUTOEMKOCTH METAJUIMYECKOTO LWIMHJPA; KOJIHYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HAarpeTbld MWINHIP; KOJIUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM IWJIMHAPOM, IMOCIE OMYCKaHWUsS €ro B BOJY KOMHATHOU
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO31yXa; YIAEIbHON TEIUIOTHI
mIaBjaeHus Jpfa. VcecnegoBaHme M3MEHEHMs] TEMIIEpaTypbl  BOABI  IIPH
Pa3IUYHBIX YCIOBUSX; SBJIEHUS TEIJIO0OOMEHa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Qusuueckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KalWUIIpHBIE
SIBJICHUS B NPUPOJE, KPUCTAILIBI B mpupoie, uznydeHue CoJiHIa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue yCﬂ’lpOtZCﬂ’lGd.‘ KarmuJjisipbl, IIPUMEPBI WCII0Jb30BaHUA KPUCTAJIJIIOB,
)KHHKOCTHLIﬁ TEPMOMETpP, AaTUUK TEMIICpATYpbl, TCPMOC, CUCTEMA OTOINICHUA
JAOMOB, IT'HI'POMETPLBI, IMICUXPOMCTpP, IIapoBasd Typ6I/IHa, ABUTAaTCJIb BHYTPCHHCT'O

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/I3aI_[I/I$[ TCII. I[Ba BUJIA SJICKTPUUCCKUX 3apA10B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘{eCKOC I10JIC. HaHpH)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHC QJICKTPUYCCKOIO TIIOJII Ha

OJICKTPHUYCCKHUC 3apsAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosAHHBIN AneKTpudecKuil ToK. JlelicTBus 3neKkTpuueckoro Toka. Cuma Toxa.




Hanpsixenue.
l=qg/t,U=A/

DJEKTPUYECKOE COMPOTUBJICHHE. Y ICTBHOE AIEKTPHUUECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka aekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMer1aHHble COEMHEHUS IPOBOIHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OneiT Opcrena. MarnuTHoe moJie OpPsIMOrO NPOBOJHMKA C TOKOM. JIMHMM
MarHUTHON MHYKLIUU
313 MaruuTHoe 10Ji€ TOCTOSHHOIO MarHurta. BsauMoneicTBHe MOCTOSHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO NOJISL HA IIPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. fIBieHue snekTpoMarHuTHON MHAYKIUH. [TpaBuiio Jlenna
Ipakmuyeckue pabomul
W3mepeHne  IEKTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHMKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTHUBJICHUA OT IJIMHBI ITPOBOJHHUKA, IJIOMIAAN €0 MOMNCPEYHOr0 CCUCHUS U

YACIBbHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl JEKTPUUECKOTO HAIPSDKEHUS IPU MOCIEI0BATEIBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

NapajuieIbHOM COECAUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 ANEKTPUIECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, JIpei MMOIIOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOS CUSHUC
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIepMETP, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIEKTPUYECKOW  DHEPTUH,  DJICKTPOOCBETUTEIHHBIC  MPHUOOPEI,
3.18 HarpeBaTebHbIE AIEKTPONIPUOOPHI (TpumMepsI), 3JIEKTPUYECKHUE
MPEIOXPAHUTENH, dSJICKTPOMArHUT, OJJIEKTPOJBHTATENb TOCTOSHHOTO TOKa,
TreHepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeil B nuH3e. POKyCHOE paccTOsIHUE JUH3bI. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mprudoOpbl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKON CHJIBI coOuparomiel JuH3bI, (POKYCHOTO
paccTosiHus cobuparoriei JMH3bI (10 CBOMCTBY PaBEeHCTBA pa3MepOB MpeAMETa U
U300pakeHusl, KOTJa MpeaIMeT PacHoJIOKeH B JBOMHOM (oKyce), MoKa3zaTes
3.26 MPEIIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C MOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHUSI JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMIIEHUS CBETOBOTO Jy4a OT Yriia MajJeHus Ha
TPaHULIE «BO3JyX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupode: 3atmenus ConHua u JlyHsl, nBera Ted,
. ONTHYECKHUE SIBIEHUs B aTMocepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texuuyeckue ycmpouicmea: O4YKH, TEpHUCKOM, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriazga

4.2 OmnsiTel Peszepdopna mo paccesnuto anbda-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoro siapa. M30Tomsl

4.4 [Iepnon nomypacnaza aTOMHBIX SA€p

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIM paJNOAKTUBHBIM (OH,

4.6 KOCMUYECKHE JIy4d, pPaJdO0aKTUBHOE W3JIyY€HUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOAaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIUBHYalbHbIN 103UMETpP, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




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

» Gusuka: 8- kacc: 6a30BbIN YpOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.W. AkuronepHoe obmiectBo «M3nateabcTBo
«IIpocBemenue»

» Gusuka: 7-i knacc: 0a30BbIA YpOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Meppimkun .M., BanoB A.W. AkunonepHoe o6iecTBo «M3aaTenbcTBoO
«IIpocBemienue»

» Gusuka: 9-i knacc: 0a30BbIA YpPOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[Teppimkun .M., I'ytauk E.M., UBanoB A.U. u 1p. AkuimoHepHoe 00111eCTBO

«I/I?),ZIaTeJII)CTBO ((HpOCBGHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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