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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00mero o0Opa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHON MPOrpaMMmbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuérom ¢enepaibHON padboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Dusuka».

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUIMXcsi M OPraHU3aldI0 HM3Yy4YEeHUS
GU3NKKM Ha JeATeTbHOCTHOM OcHOBe. B mporpamme mo ¢usuke yduTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeamera B peanusauuu TpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JTUYHOCTHBIM U METaNpEeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBlIMBaeT paclpeereHue yueOHOro Marepuania
1o rogaM oOyueHwus (o Kiaccam), mpejiaracT MPUMEPHYIO TOCIIe0BATEIbHOCTD
M3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPXKaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEHN 00yUarommxcs.

[Iporpamma mo @usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMmbl 10 y4eOHOMY TIPEIMETY .

®duzrka ABIFETCS CHUCTEMOOOpA3yIOIIMM Uil  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PHU3NYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SBIICHUM, W3y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpoOHOMHEH U (PU3HMYECKOU
reorpaguei, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpA,
MpeloCTaBIsieT Haubojee sCHble O00pa3lbl NPUMEHEHHUS HAyYHOrO0 METoja
MO3HAHUs, TO €CTh CII0CO0a MONIYYEHUS! JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 raaBHBIX 3a7a4 (U3UUECKOro O0pa3oBaHUSI B CTPYKType OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenue ¢usukun Ha 0a30BOM ypOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb!

- HAy4YHO OOBSICHATD SBJICHMUS,

- OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

- MHTEPNPETUPOBATH JAHHBIC U UCIIOJIb30BaTh HAYYHBIE I0KA3aTeIbCTBA
JUIS TIOJTYYE€HUS! BHIBOJOB.

enu wu3yuyeHuss ¢GU3MKK Ha YpOBHE OCHOBHOro oOImero oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHOro mnpeamera «®duszmka» B
oOpa3oBareibHbIX opraHuzauusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBbI, YTBEPKIEHHON pelleHueM



Komnernn MunucrepctBa npocsenieaust Poccuiickoit ®enepanuu (mporokon ot 3
nexaodpst 2019 r. Ne [TK-4BH).

Heaun nzyyeHus pusnKu:

- MpUOOpEeTEeHNe WHTEpeca W CTPEMIICHHS OOYYalomUXCs K HaydHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH;

- pPa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJE IMO3HAHHMS W (POpMUPOBaHHE
HCCJICIOBATEIHLCKOTO OTHOIIEHUS K OKPYKAIOIUM SBJICHUSIM;

- popMUpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pPe3ysibTaTa U3yUYCHHUs OCHOB
CTpOEHUS MaTEepPUH M (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

- popMUpOBaHUE TPEACTABICHUH O pOJIM (U3MKU IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH;

-pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poecCHOHaTBLHOM ACSITEIIBHOCTH, CBSI3aHHON C (DM3MKOHM, MOATOTOBKA K
JaJIbHEHIIIeMy OOYYCHHIO B ’TOM HAIPaBJICHUH.

JlocTkeHne 3TUX IeJed mporpaMmbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO

o01mero o0pazoBaHus 00ECIICYNBACTCS PEIICHUEM CIICTYIOIINX 3a1a4:

- MpUoOpeTeHne 3HAHMK O JHUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

- MpUOOpETEHNE yYMEHHUH OIMCHIBATh U OOBSCHATh (PU3NUYECKHE SIBICHHS C
UCITIOJIb30BAaHUEM TIOJYUCHHBIX 3HAHUM;

- OCBOGHHE METOJIOB PEIICHWS TNPOCTEHUIMUX  pacyETHBIX 3amad  C
HCIT0JIb30BaHUEM bu3HIeCKUX MOJICIICH, TBOPYECKHUX 1
MIPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;

- pa3BUTHE YMCHHMH HAOJIIOJATh MPHUPOIHBIC SBJICHHUS M BBIMOJIHATH OIBITHI,
nabopaTopHble  pabOTBI M AKCICPHUMCHTAIBHBIC HWCCICIOBAHHS C
HCITIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHOOPOB,;

- OCBOEHHE TMPUEMOB pabOTHl ¢ HMHPOpMAIMECH (PU3UYECKOTO COJCPIKAHHMS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMECHHBIX JOCTHIKEHUSAX (PU3UKH, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE NH(POPMAIIHH;

- 3HAKOMCTBO €O cepamu MPoPeCcCHOHAITBHON JEITSILHOCTH, CBI3aHHBIMU C
GU3NKON, W  COBPEMCHHBIMH  TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSAX (PU3HUECKON HAYKH.

Ha wusydenue ¢usnku (0a30BbIii YPOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEIroO
obpaszoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacos (2 yaca B Hepeno), B 8
kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kimacce — 102 gaca (3 waca B Hezeno).

[Ipennaraemslii B mporpamme 1no (Qu3uke MepedyeHb JIabopaTopHBIX padboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTENb JeIaeT BbIOOP MPOBEICHHUS



7a00paTOpPHBIX PabOT M OMNBITOB C YYETOM HMHAMBUIYAIbHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa dKCIEPUMEHTAIBHBIX 3aJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 3K3aM€eHa 10 (hU3HUKe.



COIEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®duszuka u eé poJjib B NO3HAHUM OKPY:KAIOLIEro MUpa.

®uznka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKHUE SBICHUSA:
MEXaHNYECKHUE, TEIJIOBBIE, DJIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenMuuuHbL. M3Mmepenue Quinueckux BelnyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoaHasi cuctemMa eIuHHIIL.

Kak ¢wusuka u jApyrue ecTecTBEHHble HAyKM H3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAY4YHBI METOJ| TMO3HAaHUA. HAOJIOJEHHE, TMOCTaHOBKA HAYYHOTO
BOIPOCA, BBIJIBIKEHHUE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OObSICHEHUE
HaOmoaaemMoro sBiaeHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusnyeckue MpuUOOPHI U MpoLEaypa MPSIMBIX U3MEPEHUI aHAJIIOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnuie padbomul u onvimol.
1. OmpexeneHre LEHbI AeJIEHUS MIKAIbl U3MEPUTENBLHOTO Tprbdopa.
2. M3MepeHune paccTOAHUM.
3. M3mepenne o0bEMa XKUIAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3MepeHne Temmeparypsl NpHU MOMOIIM JKHIKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIEPATYPHI.

6. IIpoBenenue wuccienoBaHUS MO MPOBEPKE THUIIOTE3bI. JAJIBHOCTH MOJIETA
nIapyKa, MyImEeHHOT0 TOPU30HTANIBHO, TeM OoJblle, yeM OoJbllle BbICOTa
IycKa.

Pazpen 2. [lepBoHayajibHbIe CBeICHUSI O CTPOCHUM BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBS3b CKOPOCTH JBW)KEHUS YaCTHL[ C
temriepaTypoil. bpoyHoBckoe aBwxenue, nuddysus. BzaumoneilicTBue uactull
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperatHple COCTOSIHHS BEIIECTBA. CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpucTaJUTMYECKKMX) Teld. B3aMMOCBSA3b MEXKIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI BOJBI.

Hemoncmpayuu.

1. HaGmropenune OpOyHOBCKOTO JIBHIKEHUS.



2. Habmonenue nuddyszuu.
3. HaGniogenue  siBneHui,  OOBSACHSAIOIIMXCA  MPUTSIKEHUEM  WIH
OTTaJKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimot.

1. OmeHka JuaMeTpa aroMa METOJOM psijioB  (C  HMCIOJb30BaHHEM

dororpaduii).
2. OmnbIThI 110 HAOJIOICHUIO TEIUIOBOT'O PACIIMPEHHUS Fa30B.
3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
Paznen 3. /IBu:keHUE M B3aMMo/IeiicTBHE TeJl.
Mexanudeckoe aBuwkeHHe. PaBHOMepHOE M HEpPaBHOMEpPHOE JBUYKEHUE.
Ckopoctb. Cpeansisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHH. Pacuér nmytu u
BPEMEHHU JIBUKCHUSL.
SIBnenue wuHepuuu. 3aKOH WHEpHUH. B3aumojeicTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH [BWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHOCTH BemecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHULIE
00BEMa BelleCTBA.
Cuita Kak XapakTepUCTHKa B3auMojaeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOIIbIO IUHAMOMETpA. SIBJIEHHWE TATOTEHHUS U CHUiia
TskecTd. Chlla TSHDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxeHune
CWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxelicTByromas cun. Cuna TpeHus.
TpeHue ckonbXKeHus: U TpeHUE MOKosA. TpeHue B MPUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HabGmroneHne MexaHMYECKOTro JBHKEHUS TeNa.
2. M3mepeHne cKOpoCTH MPSIMOIUHEHHOTO ABUKEHUSI.
3. HaGmronenue siBeHUS HHEPIIHH.
4. HaOmroneHue u3MeHeHHUs] CKOPOCTHU MPH B3aUMOIEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CnoxeHue cui, HapaBJIEHHBIX 110 OAHOW IPSIMOIA.
Jlabopamopnvie padbomul u onvimol.
1. OmpenerneHue CKOPOCTH PABHOMEPHOTO JABMIKEHUS (IIapHKa B KUIKOCTH,
MOJICIIN JIEKTPUICCKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeiHE CKOPOCTU CKOJNBKEHHS Opycka WM IIapuKa o
HAKIIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOIO TENA.

4. OnbITH, JIEMOHCTPUPYIOUINE 3aBHCUMOCTh PAaCTsDKEHUS (medopmariyn)
MIPY>KUHBI OT MIPUIIOKESHHOU CHUJTBI.

5. OmbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHUSI CKOJIbKEHUS OT
BECa TEJIA U XapaKTepa COMPUKACAIOIINXCA TOBEPXHOCTEM.

Pa3nen 4. /laBiienne TBEPABIX TeJI, }KUIKOCTEH 1 ra3os.



Hasnenue. CiocoObl yMEHbBIICHHS U yBEJIMYEHUS AaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEéma, TemrepaTypsl. llepenaua naBneHus
TBEPIABIMU TEJIAMM, KUIAKOCTAMU U raszamu. 3akoH [lackans. IImeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT riayOuHbl. ['mapoctaTtuueckuit
napanokc. Coobuiaronuecs cocyasl. ['uapaBindeckue MeXaHU3Mbl.

AtMocdepa 3emsnn u arMmochepHoe aaBieHue. [IpuuuHBI CyllecTBOBaHMS
BO3NyIIHOM o0onouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO J1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1uist u3MepeHus: aTMOchEepHOTO J1aBJICHUS.

JleficTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BreITankuparomas
(apxumeoBa) cuia. 3akoH Apxumesa. [lnaBanue Tenr. Bo3gyxormiaBaHue.

Hemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYpPHI.

Ilepenava naBiaeHUs )KUJIKOCTBIO U FA30M.

Coobmraronuecst COCYIbl.

I'mppasinueckuil npecc.

[IposiBnenue nencTBUst aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
T€Ja ¥ IUIOTHOCTH JKHJIKOCTH.

o 0 s~ wbdh P
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PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TEN: MJIABAHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIECHUS IJIOTHOCTEMN TeJa U JKUJIKOCTH.

Jlabopamopnvie padbomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpy>KEHHOHN B
KUJKOCTh YaCTH TENA.

2. OmnpenenieHue  BBITAIKMBAIOMIEH CWJIbI, JEHUCTBYIOIIEWM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI, NEHCTBYIONIECH HA TENO
B J)KUJIKOCTH, OT Macchl Teja.

4. OnpITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKHUBAIOLIECH  CHJIBI,
JCHCTBYIOIIE Ha Telo B JKUIKOCTH, OT OOBbEMa MOTPYKEHHOH B
KUIKOCTh YAaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMmeTpa WIM KOHCTPYUPOBAaHUE JIOAKU U
onpeneneHne e€ rpy30noabEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTDH. JHEPrHUs.

Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. [IpumeHeHue mpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTtmyeckas UM TOTEHUMAJIbHAsl DJHEPIHUs.
IIpeBpaleHne 0JTHOrO BU/Ia MEXaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUHU B MEXaHHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomwt u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHUS MPU PAaBHOMEPHOM JBHKEHUU Tela

10 TOPU3OHTAIIBHOW IOBEPXHOCTH.
2. HccnenoBanue ycinoBUi paBHOBECHS pblyara.
3. M3amepenne KIIJ] HaKTOHHOM ITOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOM SHEPIUH.
8 KUIIACC

Pazjnen 6. TeruioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KUHETUUYECKOM TEOpUHM CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OmNbIThl, TOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BeIIECTBa.
Kpucrainuueckue u amopdubie tena. OObsICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUW MOJIEKYISPHO--KUHETUYECKOU TEOPUHU.
CmauuBaHue U KamWUISIpHBIE siBJICHUA. TenaoBoe pacCuIupeHUe U CKaTHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKECHUS
gactull. BayTpeHnssi sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH HHEPTUM:
Teruionepeaaya 51 COBEPIIECHUE paboTHI. Buabr TETUIONEepeayn:
TETUIONPOBOAHOCTh, KOHBEKLIMS, U3JIYUYCHUE.

KonuuecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BelecTBa. TeriooOMeH H
TEIUIOBOE paBHOBecHE. YpaBHEHUE TemuioBoro Oamadca. [lmaBieHue u
OTBEPJICBAHUE KPUCTAJUIMYECKUX BELIECTB. YAEIbHAA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcarus. Mcnapenue. Kunenue. YnaenpHas Temiiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpAaTyphl KUIIEHUS OT aTMoc(hepHOTO
JIaBJICHHUS.

BrnaxHocTes Bo3nyxa.

DHeprus TomuBa. Y AejabHas TEIJIOTa CTOPaHHUs.

[Tpuntuner pabotsl TeroBeix ABuratenei KIIJ termoBoro nBurarens.
TermnoBble IBUraTeNu 1 3alIUTa OKPYKAKOLIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HabGronenue siBieHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HaGuroenue TermioBoro paciupeHus Tei.

W3meHeHue naBiieHHs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIQXKJICHUHU.

[IpaBuia u3MepeHus: TEMIEPATYPHI.

Bune! remonepenayu.

OxmnaxcieHue npy COBEPIICHUU PabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.
CpaBHEHUME TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenue KumeHus.

Hab6umronenne noctosiHCTBa TeMIlepaTyphl MPH MIaBICHUH.
Mopnenu TerioBbIX JBUTATENEH.

Jlabopamopnuie padbomut u onvimot.

1
2.
3.

10.
11.
12.
13.

OMbITHI IO 0OHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel TI0 HAOIIOJACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEH U
TBEPBIX TEIL.

Onpenenenue AaBieHUs BO3AyXa B OaIOHE IINPUIIA.

OnbITHl, JIE€MOHCTPUPYIONIME 3aBUCUMOCTb JAaBJICHUS BO3AyXa OT €ro
00béMa M HArpeBaHUs UIIN OXJIAXKICHUS.

[IpoBepka ruNoOTE3bl JUHEUHONU 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TeMIEPATYPhI.

HaGnronenue w3MeHeHMs] BHYTPEHHEH DSHEprud Tejna B pe3ysbTaTe
Tertonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanue siBIeHUS TEIIOOOMEHa MPU CMEIIUBAHUU XOJIOTHOW U
ropsiueit BOJBI.

OmnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HArPEThIM METAJUIMYECKUM LIUIIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIapeHus.

OrnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaenbHONW TEIUIOTHI TUIaBIEHUS JIb/A.

Paznen 7. Duekrpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. /[[Ba poma sneKTpuyecKux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Tesl.  3akoH KyrnoHa (3aBHCHMOCTh  CHJIBI  B3aUMOJICHCTBHS
3apsDKEHHBIX TEJI OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKTy TEJIaMH).

Onektpuueckoe mnone. Hanpssk€HHOCTh 3ieKTpuueckoro mods. IIpuHuun
CYNEPIIO3UIIMU DIICKTPUYCCKUX TOJIeH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsA/ioB. DJIEMEHTAPHBIA SJEKTPUYECKUN 3apsi.
Crpoenune aroma. IIpoBOOHMKM UM JUAJIEKTPUKH. 3aKOH  COXpPAHEHHS
ANEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUI TOK. YCJIOBUSA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
VICTOYHMKH TIOCTOSSHHOTO ToOKa. JICHCTBHS 3JIEKTPHUECKOro Toka (TemioBoe,
XAMHUYECKOE, MATHUTHOE). DJICKTPUICCKHIA TOK B JKUIKOCTSIX M ra3ax.

Onektpuueckasgs 1enb. Cuma  TokKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBieHre MPOBOJHUKA. YIEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocmenoBaTenlbHOE WM MAPAIIIENBHOE  COEIMHEHUE
ITPOBOJIHUKOB.

PaGora ® MOIIHOCTH »dJEKTpUYecKoro Toka. 3akoH Jhxoymns—Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH NEeKTpUIeckoil sHepruu B 0bITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHUTH.  B3aumoneicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1nosie 3eMJIM ¥ €r0 3HAYEHUE NI KU3HU Ha 3eMIle.
OmeiTr  Opcrega. MarHutHoe 1oJ€  3JEKTPUYECKOTO Toka. [IpumeHeHwue
AIEKTPOMArHUTOB B TEXHUKE. JIeHiCTBME MATHUTHOIO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpoaBUraTeNb MOCTOSIHHOTO TOKa. lcmosib30BaHME 3IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue sneKTpoMarHuTHON MHAYKuuH. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnoco0b1 MOTYy4YECHUS AIEKTPUUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMUA HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

DJieKTpu3anus Te.

JIBa posia 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
YCTpONCTBO U IEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKas MHIYKIIHS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIIEKTPUKH.

MopaennupoBaHue CUIOBBIX JUHUN 3JIEKTPUUECKOTO TTOJIS.

M cTOYHMKY NOCTOSHHOTO TOKA.
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JIeCTBUSA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKHI TOK B )KUIKOCTH.
. ['a3o0BBbI111 paspsia.
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. I/ISMCPCHI/IC CHUJIbI TOKA aMIICPMCTPOM.
. I/I3MepeHHe QJICKTPHUYICCKOT'O HAIIPAKCHUA BOJIBbTMETPOM.
. PeocTaTr u mara3un COHpOTI/IBHeHI/Iﬁ.
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. BBaHMOHeﬁCTBHe IIOCTOSIHHBIX MAarHuTOB.
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. MOI[eJII/IpOBaHI/IC HCBO3MOXHOCTH pa3acCICHUA ITOJTFOCOB MAlrHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarHuTtHoOe 1oJsie TOKa. DJIEKTPOMArHHuT.

JleficTBrE MarHUTHOTO T0JIS1 HA IPOBOJAHUK C TOKOM.

DIEKTpOABUraTEINb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

OmnerTel @apanes.

3aBUCHMOCTb HAINpAaBJIEHUS HMHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIeKTporeHepaTop NOCTOSHHOIO TOKaA.

Jlabopamopnuie padbomut u onvimat.

1
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJIEKTPU3alMK TeJl WHAYKIUEH U Mpu
COTNPUKOCHOBEHHUH.

UccnenoBanne neHCTBUS SJIEKTPUYECKOTO TIOJNSI HAa TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padOThI MEKTPUIECKOHN 11ETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 Pe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

O1bITH], JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUYECKOTO
COTPOTHUBJICHHUSI TPOBOJHHUKA OT €ro JJIMHBI, TUIOMIAAU TOMEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHHUS HAMPSHKEHUM MPU TOCJIEI0BATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia il CWIBl TOKa MPH MapaJlIeIbHOM COSTUHEHUHU
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OmpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsDKeHUS Ha HEel.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanyue MarHUTHOIO B3aUMOAECHCTBHUS ITIOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TP HUX
00BbETMHEHUH U Pa3/ICICHUU.

HccnenoBanue neMCTBUS SJIEKTPUUESCKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OObITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJIECHCTBUS
KaTylIKM C TOKOM M MarHura OT CHJbl TOKa W HAIpaBJICHUS TOKA B
KaTyILKe.

18. M3yueHue nelcTBUsI MArHUTHOTO T10JIs1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrareibHOW yCTaHOBKH.

21. OnBITBl MO UCCIAEAOBAHUIO SBJIEHUSA JJIIEKTPOMArHUTHON WHIYKIUU:
HCCIIEIOBAHUE W3MEHEHUN 3HAYEHUs U HANPABJICHUS HMHIAYKLIMOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAaHHYECKOTO JBWXKEHHsS. PaBHOMepHOE NpsIMOIMHEHHOE
nBkeHne. HepaBHOMepHOe npsMoinHETHOEe NBUKeHHe. CpelHsasl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUYKECHUU.

VYckopenue. PaBHOyckopeHHOE mNpsMoOiuHeHHoe ABuWxkeHue. CB0OOOIHOE
nagenue. Onwitel [Nanuies.

PaBHOMepHOE ABMkKEHHE MO OKpY>KHOCTH. Ilepuon u uvactota oOparieHwus.
JInHenHas u yriosast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

Ilepseiit 3ak0oH HeroToHa. Bropo# 3axkoH HeroroHa. Tperuii 3akoH HerotoHa.
IIpuHIUII CyNIEpIIO3ULINY CHUIL.

Cuia ynpyroctu. 3akoH I'yka. Cuiia TpeHHs: cujla TPEHUS CKOJIbKEHUS, CUIIA
TPEHMUS IIOKOsI, APYTUE BUBI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOrO TSATOTEHHUA. Y CKOpEeHHE CBOOOJHOIO
najgeHus. JlBmxenue mianeT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs U neperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUVIEHHON OChIO BpaleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne uMmiynbsca. UMnynbc cuilbl. 3aKOH COXPaHEHHUS
UMIIyJibCa. PEakTUBHOE IBHKEHHUE.

Mexanuudeckass paboTa M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpPTruu U pabotsl. [loTeHInanbHas SHEPrus Tela, MOJHSATOrO HaJl
MTOBEPXHOCTHIO 3eMJM. [loTeHInanbpHas S3HEPTUs CxKATOM NpyKuHbl. Kunernueckas
sHeprus. TeopemMa 0 KHHETHYECKOM DHEPTUHU. 3aKOH COXPAHEHUS MEXAHHYECKOMN
DHEPIUHU.

Hemoncmpauyuu.

1. HabGmonenne MeXaHUYECKOrO ABUXKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.



o 0 &~ w

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

CpaBHeHUE MyTeW W TPACKTOPHUH IBUIKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEUHOTO JBUKEHUS.
HccnenoBanue npru3HaKoB PAaBHOYCKOPEHHOTO JABUKEHUSI.

HaGmonenne NBHXeHUS Tella 0 OKPY>KHOCTH.

Habmonenre MexaHU4ecKuX SIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUXEHUU
OTHOCUTEIBHO KaOMHeTa PU3UKH.

3aBUCUMOCTb YCKOPEHHUsS Tejla OT Macchl Tejla U ACHCTBYIOLIEH Ha HETo
CHUJIBI.

HaGmronenne paBeHcTBa CUIT IPU B3aUMOJIEHCTBUU TEN.

N3menenue Beca Tena Mpu yCKOPEHHOM JBUKEHUU.

[lepenaya ummnynbca Npyu B3auMOICHCTBUU TEJl.

[Ipeo6GpazoBaHus SHEPTUU MTPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.
Habnronenne peakTUBHOTO IBHXKEHHUS.

CoxpaHeHre MEXaHUYECKOM SHepruu pHU CBOOOIHOM MaJICHUU.
CoxpaHeHHe MEXaHUYECKON IHEPTUU NP ABUKEHUU TeJa MOJ| IeCTBUEM
TPy KHHEI.

Jlabopamopnuie padbomut u onvimot.

1

KoncTpynpoBanue TpakTa Uis pa3roHa W JalbHEHIIEr0 pPaBHOMEPHOTO
IBVOKCHUS IIAPUKA UITH TEJICKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHUS OpycKa WM JBUKCHHS
[IapuKa M0 HAKIIOHHOHN TIOCKOCTH.

Omnpenenenne yCcKOpPEHUs] Tella MPH PaBHOYCKOPSHHOM JBW)KCHHUU TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBHCHUMOCTH IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBW)KCHNUU 0€3 HadaJbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3BI: €COW TMPH PABHOYCKOPSHHOM JBWXCHHH 0€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBEI.

HccrnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAJIBHOTO JIaBIICHUSI.

Onpenenenue ko3 PUIEHTa TPEHUS CKOJIBKEHUSI.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIDKEHUH Teia
110 TOPU30HTAILHOM MOBEPXHOCTH.



10. Onpenenenne padbOTHl CWIBI YIOPYrOCTH TIPpU  MOIBEME Tpy3a C
HCIIOJIb30BAaHUEM HEIMOABMYKHOTO U MOJIBUIKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHCHUS YHEPTUH.

Paznen 9. Mexann4yeckue K0J1e0aHUsI M BOJIHBI.

KonebarensHoe nemxeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHUM: TIEpUO,
4acToTa, aMIUIUTyAa. MaTtemMaTU4ecKuil U NPY>KUHHBIA MasTHUKU. [IpeBparnienue
SHEPTHUH MPU K0JIEOATEIIHHOM JIBUKCHUMU.

3aryxawme — kojebaHus.  BeIHyXjaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoiHbBL. CBolcTBa MexaHW4YeCcKMX BOJIH. [IpoponbHBIE U
nmonepevyHbie BOJIHBL JlMMHA BOJHBI W CKOPOCTh €€ paclpoCTpaHEHUS.
MexaHuuecKkue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3BykKa W BbicOTa ToHa. OTpakeHue 3Byka. MHDpa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmromenue kojeOaHWN Tl IMOJ JCHCTBHEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HabGmonenne konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnroneHue BRIHYKICHHBIX KOJIOAHUN U pe30HaHCa.
PacnipocTpanenue mpoI0IbHBIX U TOMEPEUHBIX BOJIH (Ha MOCIIN).
Hab6nroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI pe30HaHC.
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Jlabopamopnuie padbomut u onvimot.
1. OmpezgeneHue dYacTOTbl M TEpUOJa KOJeOaHHM MaTeMaTHuyecKoro
MasiTHUKA.
Omnpenenenue 4acTOThI U MEPUOIa KOJeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MepuoAa KojieOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT AJTUHBI HUTH.
4. VlccnenoBaHue 3aBUCMMOCTH MepHoJia KojieOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTU TEpHoOJa KoieOaHuil rpy3a, MOABEIIEHHOIO K
HUTH, OT MacChl rpy3a.
6. OmbITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  Iepuoja  KoJeOaHwuii
NPYKHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.
7. U3mepeHue ycKoOpeHusi CBOOOHOTO MaJCHHUS.
Paznen 10. DinekTpoMarHuTHoOeE MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DONeKTpOMarHuTHOE  Tojie.  DJeKTpoMarHuTHole  BoiHbL. — CBoMcTBa
DIIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJH. Kcmomb3oBaHUe
DJIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimot.

1. V3ydyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMJIHHOTO

TenedoHa.
Pa3gea 11. CBeTOBbBIC SIBJICHUS.
JlyueBas MOJEIb CBETA. Hcrounuku CBETA. [TpssmonuHeliHOE

pacrnpoctpanenHue cBera. 3atMenust ConHua u JIynsl. Otpaxenue ceera. Ilmockoe
3epKano. 3aKOH OTpa)XEHUs CBETA.

IIpenomiienne cBerta. 3akoH mpenomieHus cBera. [lomHoe BHYTpeHHee
OTpakeHHe cBeTa. lIcnonb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B JnuH3e. Onrudueckas cucrtema ¢oToanmapara,
MHKpOCKONa M Tejeckoma. ['ma3 kak onrhueckass cucrtema. bBiM3opykocTs U
NaNbHO30PKOCTb.

Paznoxenue Oenmoro cBera B crekTp. Omnbitel HpetoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Hemoncmpavyuu.

IIpssMosIMHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue nzoOpaxeHUH B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3epKaJax.
[IpenomiieHue cBera.

OnTryeckuil CBETOBO/I.

Xox nydeid B coOMparoIiei JuH3e.

XoJ 1y4ey B pacCeuBarolleH JIMH3E.

[Tony4yenue nzoOpaxeHU ¢ TOMOUIBIO JUH3.

[Tpunuun neiictBus ¢oToamnmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaenb riasa.

© o N o a kbR

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. Tlonydenue 6eoro cBeTa Mpu CIO0KEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHHsI CBETOBOTO Jiyda OT YIJia
najieHus.
N3yuenne xapakTepUCTUK U300paKeHHS TIpeMeETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJia IPEJIOMJICHUSI CBETOBOTO Jiyya OT yriia
MaJieHus Ha TPAHUIIE €BO3AYX—CTEKIIO».



[Tony4yenue nzoOpaxeHUH C TOMOLIBI0 COOMPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTUYECKOM CHIIbI cOOMparomei
JIMH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTD.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUHU yepe3
[IBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ sIBJIEHHS.

Omnwitel Pe3epdopna u minanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjoiieHue cBeta aromoM. KBaHThl. JIuHeWyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykimonnas wMoxaens aromHoro sjapa. M3orombl.  PanmoakTuBHBIE
npespaienusd. [lepuoa nomypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MACCOBOTO YHCEI.
OHeprusi cBsizu aTOMHBIX sifep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTte3a H
nenenus siaep. Uctounuku sneprun CosiHIA U 3BE3L.

Snepnas sHepreTuka. JleWcTBHUS pagMOAKTUBHBIX H3JIy4YE€HUNW HA KUBbIC
OpraHU3MBlI.

Jlemoncmpayuu.

1. CHexTpsl U3yYEHHS U MOTJIOMICHUS.

2. CnexTpsl pa3judHbIX Ta30B.

3. CmekTp Bozmopoza.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYYEHUH.

6. Perucrpatus nznydeHus NpupoIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnvie padbomul u onvimol.

1. HabGmroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUYECHHUS.

2. HccnepoBanue TPEKOB: U3MEPEHHE HHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHTEIBLHO-00001IAKOIIMIT MOYJIb.

[ToBTOpUTETHLHO--0000IIAOIINI MOIYJIb PEIHA3HAYEH ISl CUCTEMATU3 AU
u  0000IIeHHs  TPEIMETHOIO  COAEpXKaHUS U ONbITa  JIESITEIbHOCTH,
NpUOOPETEHHOIO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TakXKe JJIs MOJATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy Mo (Qu3MKe s 00ydaroluxcs,
BBIOPABILIKX 3TOT YU4EOHBIN MpeMer.

[Ipy M3y4eHHH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIBI
JeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCSA JTOCTHKEHUE MPEAMETHBIX U
METalpeJMETHBIX  IUJIAHUPYEMBIX  pEe3yibTaTOB  00y4yeHus, (GopMmHupyeTcs
€CTECTBEHHOHAYYHasi TPAaMOTHOCTb. OCBOCHHE HAy4HBIX METOJOB HCCJEI0BAHUS



SBJICHUW MPUPOALI W TEXHUKH, OBJIAJACHUE YMEHHUSMH OOBICHATH (PU3MUECKHue
SBJICHUSI, TPUMEHSS TMOJy4YEHHbIC 3HAHMS, pelarh 3aJayd, B TOM YHCIE
Ka4€CTBEHHBIE U AKCIIEPUMEHTAIIbHBIE.
[IpuHUMNINANBHO AEATEIBHOCTHBIA XapaKTep NAHHOTO pa3/ielia peaau3yercs
32 CYy€T TOro, 4YTO OOy4allluecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
npeiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HaHWIl pacro3HaBaTb M HAy4YHO OOBACHATH
(dbu3uYecKue SIBJICHUS B OKPYKAIOIIEH MTPUPOIC U TTOBCETHEBHOM KU3HHU;
WCIIOJIb30BaTh HAyYHbIE METO/bI UCCICAOBAHUS (PU3UUECKUX SBJICHUN, B TOM
YyuCIe JJIs1 MPOBEPKHU TUINOTE3 U MOJYUYEHUS] TEOPETUUECKUX BHIBOOB,;
OOBSCHATh HAyYHbICE OCHOBBI HaAmOOJIe€ BAXKHBIX JOCTHUXKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITpUMEP, MPAKTUYECKOTO MCIOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHHUs BCEX MU3BECTHBIX BUIOB
SHEPIUHu.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne GU3NKN Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs HAMPABICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.
B pe3ynbrare nzydeHus GU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHus

y obOyuaromierocs 0yayT chopMUpPOBaHBI CICIYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

- MPOsIBIICHUE WHTEpeca K NCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM

bu3nIecKoil HayKHu;

- [IEHHOCTHOE OTHOIIIEHHUE K TOCTIKEHUSIM POCCUUCKUX YUEHBIX--(DU3HUKOB;

2) rpaKIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS .

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX

U OTUYCCKUX TMpoOJieM, CBSA3aHHBIX C TPAKTHYCCKUM TPUMCHCHHEM

JTOCTHXKEHUN (DU3UKH;

- OCO3HAHHWE BAXKHOCTH MOPATHHO--3THYECKUX TMPHUHIMIIOB B JEATEIHHOCTH

Y4E€HOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS

- BOCHPHATHE ICTETUYCCKUX KauecTB (M3MUECKON Hayku: €€ TapMOHHYHOTO

MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH,

4) HeHHOCTH HAYYHOT' O MO3HAHUSI:

- OCO3HAaHHME IEHHOCTH (U3NYECKOW HAayKM KaK MOIIHOTO HWHCTPYMEHTa

MO3HAHMSI MHUpa, OCHOBBI Pa3BUTHS TEXHOJOTHH, BAKHEUIIEH COCTaBIISIOIICH

KYJbTYPHI;

- pa3BUTHE HAYYHOH I0O003HATENFHOCTH, WHTEpeca K HCCIEA0BaTEIbCKOM

AESITeIbHOCTH;

5) ¢opmupoBaHuS  KYJAbTYpbl  310pOBbSI M  3MOIMOHAJILHOIO

0J1aronmosyums:

- OCO3HaHHWE IICHHOCTH Oe30omacHoro oOpas3a JKM3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH TIPaBHJI OE30IacHOTO TIOBEIEHUS Ha

TpaHCIIOpTE, HA JOpOTraxX, C DJIEKTPHUUYECKHM M TETUIOBBIM OOOpPYIOBaHHEM B

JOMAIITHUX YCIOBUSX;

- chopMHpOBaHHOCTh HaBBIKA pEQIIEKCUM, TMPU3HAHUE CBOErO IpaBa Ha

OIIMOKY M TaKOTO K€ TpaBa y IPYroro 4eoBeKa,;

6) TPy/10BOI0 BOCIIMTAHMA:

- aKTHMBHOE Y4YacTHC B PEIICHUU MPAKTHYSCKUX 3a1a4 (B pamMKax CEMbH,

o0Opa3oBaTeNbHOM  OpraHM3allid, TOPOJAa, Kpas) TEXHOJIOTMYECKOW H



COIIMAJILHOM HANpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIAC M (U3HYCCKUX
3HAHUU,

- MHTEpEC K MPaKTUYECKOMY MU3YUYCHHIO IPO(ecCHii, CBA3aHHBIX ¢ (PU3NKOU;

7) 3KO0JI0rH4€eCKOr0 BOCIIUTAHUSA:

- OpHMCHTAlMs Ha NPHMCHCHUE (PU3NYSCKUX 3HAHWW IS PEIICHHS 3ajJad B
00JacTH OKpYJKaromield Ccpeabl, IUTAHHUPOBAHUS TIOCTYIIKOB M OICHKH WX
BO3MOXXHBIX TIOCTICICTBUH ISl OKPY>KAIOIICH CPEeIbI;

— OCO3HaHHE TJIOOATBLHOTO XapaKTepa AKOJOTHYECKHUX IMPOOJeM M MyTeH X
peIICHMS,

8) aganTamuM K M3MEHSIIOIIHMCS YCJOBHSIM COHHAJILHOH W TPUPOIHOIM
cpeapbl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUU TPU BBITTOJIHCHUH WCCICOBAaHUN U
MPOEKTOB (hM3MYECKOW HAIPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHAM
ApYTHUX;

- TIOBBIICHWE YPOBHS CBOCH KOMIIETGHTHOCTH 4Yepe3 IPAKTHYCCKYIO
NEATEIBHOCTD;

- MOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YUCIEe (POPMYITHPOBATH
UJIeH, TOHITHS, TUIIOTE3bI 0 QU3NYCCKUX 00BEKTaX U SIBICHUSAX;

- 0CO3HaHME ACPHUIIUTOB COOCTBEHHBIX 3HAHUH W KOMIICTCHTHOCTEH B 00J1aCTH
bu3uKwy;

- IUJAHUPOBAHHME CBOETO PA3BHUTHS B IMPUOOPETEHUH HOBBIX (PU3NUCCKHUX
3HAHUU,

- CTpEMJICHUE aHAIM3UPOBATh U BBISBIISITh B3aUMOCBSI3U TIPUPO/IBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UYECCKUX 3HAHUH,;

- OIICHKa CBOUX JICWCTBHH C ydY€TOM BIMSHHS Ha OKPYXKAIONIYIO Cpeny,
BO3MOJKHBIX TJI00QIbHBIX ITOCICICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOGHHS MpOTpaMMBI 1O (HU3MKE HA YpPOBHE OCHOBHOTO
oO1rero o6pa3oBanus y o0ydaromierocst OyayT copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIFOYAOIINE [TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICWCTBHUS,  PETYJISATHBHBIC
YHHBEPCAJIbHBIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

Ba3oBble JJornuecKkue 1eCTBUA .



-BBISBIISITh W XapaKTepPU30BaTh CYIICCTBEHHBbIC TMPU3HAKH OOBEKTOB
(sBNICHMIA);

- YCTaHABIIMBATh CYIIECTBEHHBIN NMpPHU3HAK KJIacCU(UKAIMHA, OCHOBAHHS IJIs
0000111eHHs U CPAaBHEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOJCHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBICHUSM,

- BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3M TPH HM3YYCHUU (PHU3UIECKUX
SIBIICHUI W MPOIIECCOB, JIENAaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKIIFOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(bu3NYECKUX BETUYHH,;

- CAMOCTOSITEIPHO BBIOMpATh CIOCO0 pelieHus: yueOHOH (u3nUecKoi 3agaun
(cpaBHEHHE HECKOIBKMX BapHaHTOB pEIICHUs, BBIOOp Hambomee
HOJIXOISAIETO ¢ YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUCR).

Ba3oBble HcciieqoBaTeIbCKHE AeliCTBUS:

- ICTIOJIB30BaTh BOTPOCHI KaK MCCIIEAOBATEIHCKUI HHCTPYMEHT TIO3HAHHUS;

- IPOBOJUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY OTBIT, HECIOKHBIN
bu3NYeCKUil IKCIEPUMEHT, HEOOIBIOe UCCIeOBaHNe (HU3HMUECKOTO
SIBIICHUS,

- OIlCHMBATh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTh  WH(OpPMAIIHIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMSI MU SKCIICPUMEHTA,

- CAMOCTOSITEIHHO (HOPMYIHPOBATh OOOOIICHHSI W BBIBOABI MO pe3yibTaTaM
POBEEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHHS;

- IPOTHO3MPOBATh  BO3MOXHOE  JalbHEHIIee  pa3BuUTHE  (PU3UYECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEANOI0KEHUS 00 UX Pa3BUTUN B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

- IPUMEHSTh Pa3IUYHBIE METOJbI, MHCTPYMEHTBI U 3alpOChl MPH MOUCKE U
orbope WMHPOpPMAIMK WIH JAaHHBIX C y4ETOM MPEATOKEHHON y4eOHOM
dbuznyeckoii 3a1a4u,

- aHAJIM3UPOBATh, CHCTEMAaTHU3UPOBATh M WHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MIPEICTABICHHS;

- CAMOCTOSITEIPHO ~ BBIOMPATh  ONTUMAJIbHYIO  (QOpMYy  TIpEICTaBICHUS
uHbOpMAIMU W WUIIOCTPUPOBATh pEIIaeMble 3aJadd  HECIOXHBIMHU
cXeMaMH, IharpaMMaMi, HHOU TpadUKoi M X KOMOWHAIUSIMHU.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

-B X0lle¢ OOCYXIeHHs Y4eOHOTrO Marepuana, pe3yabTaToB J1ab0paTOPHBIX
paboT M MPOEKTOB 33aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBICE Ha pPEIICHUE 3aJaud U TOACpKAHHE
OnaroXenaTeIbHOCTH OOIIEHUS;



- COMOCTABJISITh CBOM CYXJCHUS C CYXKIACHUSIMH JIPYTUX YYACTHUKOB JIUAJIOTA,
O0OHapyXKUBaTh Pa3IMYUE U CXOJICTBO MO3UITUH;

- BRIpQXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

- MyOJIMYHO TPEICTABIATh PE3yJbTaThl BBIMOJHEHHOTO (U3UYECKOTO OIbITA
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

- IOHUMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON W MHIAUBUIYATHHOM
paboTHI TIPU PEIICHUU KOHKPETHOW (HU3UUIECKON MPOOIIeMBI;

- IPUHUMATh eI COBMECTHOM ACSATEILHOCTH, OPTraHU30BBIBATh ICUCTBUS 110
e€ JIOCTWIKEHUIO: paclpelesisaTh poJid, OOCYXIaTh TWPOLECChl U
pe3yIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHUSI HECKOIBKHX JIFOJICH;

- BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTash Ka4eCTBEHHOI'O pe3yJjbTaTa IIo
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOM JEUCTBUA C JPYTHUMHU
YJIeHaMH KOMaH/Ibl,

- OLICHMBATh KAa4ye€CTBO CBOETO BKJIaJla B OOIMMK MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranuzanus:

- BBISIBJIATH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUIX, TPEOYIOUIUX JIJIs
peteHus GU3MYECKUX 3HAHUA;

- ODUEHTHPOBATHCS B PA3JIMYHBIX  MOAXO0JAaX NPUHATHS  PEIICHUMN
(MHAMBHIYaTbHOE, TPUHATHE PEUICHUS B TPYIIE, NPUHATHE PEIICHUM
TPYIION);

- CAMOCTOSITEIBHO COCTaBJISITh AITOPUTM PEIICHUS (PU3UUCCKOMN 3a7aud W
IUIaHA HCCIICJIOBAHUS C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH TpejlaracMbie BApPHAHTHI PEIICHUH;

- ICNIaTh BBIOODP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, YMOIHOHAIbHbBII HHTEJIEKT:

- TaBaTh aJICKBATHYIO OIICHKY CUTYaIlUH U NPeJiarath IiaH ¢ n3MCHEHHUSI;

- OOBSICHATh ~ NMPUYUHBI  JOCTIOKEHHsI  (HEHOCTIDKEHUS)  pPe3yJbTaToB
JESTEIbHOCTH, 1aBaTh OI[CHKY IPUOOPETEHHOMY OTIBITY;

- BHOCHTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIC B XOJ BBIMIOJHCHUS
(GU3NYECKOTO  HCCICIOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, M3MCHUBIIMXCS CHUTYyalluld, YCTAHOBJCHHBIX OIIUOOK,
BO3HHKIIUX TPYAHOCTEH;

- OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICITU U YCIOBUSM;

- CTAaBUTH ce0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJ€ CIOpa MM JUCKYCCHH Ha
HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPCHUS U JIOTHUKY JPYToro;



- IPU3HAaBATb CBOC IMpaBO Ha OI_I_II/I6Ky Ipu pCIICHUN (1)H31/I‘IGCKI/IX 3aJ1a4 UJIk B
YTBCPIKACHUAX HA HAYHYHBIC TCMbI U TAKOC JKC IIPABO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yueHust B 7 kjacce npeIMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIA:

- ICTIOJIB30BaTh MOHATUS: (PU3NYECKHUE U XUMHUECKHE SIBJICHUS, HaOII0ICHHE,
AKCTIIEPUMEHT, MOJIeIb, TUIOTE3a, SAMHUIIBI (PU3MUECKUX BEIUYHH, aTOM,
MOJICKYyJIa, arperaTHble COCTOSHHUS BemiecTBa (TBEpHOE, IKUIKOE,
ra3o000pa3Hoe), MEXaHU4eCKOe JBUKCHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOpHUs, PaBHOJACHUCTBYIOIIAs CHia, aedopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

- pasznuuath sBieHus (auddys3us, TEIUIOBOE IABMKCHHWE YaCTHIl BEIIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JBWKEHHUE, HHEPLHUS,
B3aUMOJICMCTBUE TEJ, PAaBHOBECUE TBEPIABIX TEN C 3aKPEIUIEHHOM OCHIO
BpalllcHUs, Tepenadya [OaBJICHUS TBEPABIMU TEJIaMH, XKHUAKOCTIMHU U
razamy, arMocdepHoe JlaBlieHWe, IUIaBaHUE Tell, MpeBpalleHUs
MEXaHUYCCKOW YHEPIHH) IO OMHMCAHUIO MX XapaKTepPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE,

- pacro3HaBaTh  MPOSIBIICHHE  HW3YYCHHBIX  (PU3MYECKUX  SBJICHUNU B
OKpYJ)KaloIlleM MHpE, B TOM 4YHcie (U3UYECKHE SIBICHHUS B MPUPOJE:
MPUMEPBI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTSIMH B KUBOW U HEKHUBOU
MPUPOJIE, JEUCTBUE CHJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIUSHUC
aTMOC(EpHOTo JIaBJICHUSI Ha KUBOW OpPraHu3M, IJIaBaHHE PBIO, phlYaru B
TeJe YeJOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a/a4y B y4yeOHYIO,
BBIJICJISATh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (DU3HUECKUX SIBICHUM;

- ONIUCHIBATh WM3YYECHHBIC CBOMCTBA Tel W (PU3MYECKUE SBICHUS, UCIIOIb3YS
busnyeckue BenMuuHBI (Macca, 00BEM, IUIOTHOCTH BEIICCTBA, BpPEMH,
IyTh, CKOPOCTh, CPEAHASI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSIXKECTH, BEC
TeJla, CWja TPEHHUs, JaBjicHUE (TBEPIOro TeNa, JKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CUJIAa, MEXaHWUYecKas paboTa, MOUIHOCTh, TIJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIIMEHT TOJE3HOr0 JCHCTBHS MEXaHU3MOB,
KHHETHUYECKass M TMOTCHIMAIbHAS JHEPrus), MPH OMHCAHUU IMPABUILHO
TpakToBaTh  (PU3MYECKUM  CMBICT  MCIIOJB3YEMBIX  BEJIMYMH, HX
0003HAUYCHUSI W CAMHUIBI (PU3MYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIMUUHY C JPYTMMH BEJIUYHMHAMH,
CTPOUTH rpaUKH U3yUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUUUH;

- XapaKTepu3oBaTh CBOMCTBa Tei, (U3UYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBHIa CIOKEHHUS cui (BHOJIb OJHOM IpsMoK), 3akoH I'yka,



3akoH [lackans, 3aKkoH ApxuMesa, MPaBUIO paBHOBecHUs pbiuara (0J0Ka),
«30JI0TO€ IIPABUJIO» MEXAHUKH, 3aKOH COXPAaHCHUS MEXaHUYECKON
HHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCBIBATh €r0 MaTEMAaTUYECKOE BBIPAXKECHHUE;

- O0BSICHATH (PU3NUECKUE SIBJICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh PUYMHHO--CJIEICTBEHHBIE CBSI3HM, CTPOUTh 00BbACHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ onopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (HU3MUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemiaTh pacu€THble 3aa4u B 1-2 NelCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCIOBUS
3a/layd  3alMChIBaTh KPAaTKOE YCJIOBUE, TMOJACTABIATh (PUIUYECKUE
BEUYHMHBI B (OPMYJBI M TPOBOJUTH Pacd€Thl, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOANMBIE NIl PEIICHMs 3a]ad, OLIEHUBATh PEATTMCTUYHOCTD
MOJIy4YeHHON (pU3MYecKOil BETUUHHBI;

- pacmo3HaBaTth MpoOJEeMbl, KOTOPbIE MOHO pEUIUTh TMpU MOMOIIU
(bu3HYEeCKX METOJIOB, B OMMCAHUH MCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeamnonoxkenue  (rumoresy),  pa3nMyaTh M MHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOAWUTh OIIMOKM B XOJ€ OIbITa, JeiaTh
BBIBOJIBI I10 €I'0 PE3yJIbTaTaM;

- IPOBOJIUTH OTBITHI IO HAOIO/IEHUIO (PU3UYECKUX SIBICHUN WU (PU3UYECKUX
CBOMCTB TeJs: GOpMyIHpPOBaTh MPOBEpPsSEMbIC MPEANOI0KEHUS, COOMPAThH
YCTaHOBKY M3 MPEUIOKEHHOTO 000pYyIOBaHUsI, 3alUChIBATh XOJ OIbITa U
(bopMyIMpOBaTh BHIBOJIBI;

- BBITIOJIHSITH MPSAMbIE U3MEPEHUSI PACCTOSTHUS, BpEMEHH, MacChl Tela, 00bEMa,
CWJIBI M TEMIIepaTyphl C HMCIOJIb30BAHUEM aHAJOTOBBIX M LU(PPOBBIX
npuOOpoB, 3amuChiBaTh TMOKa3aHUAd MNPUOOPOB C YUYETOM 3aJaHHOM
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

- IPOBOJIUTh HCCJIEAOBAHHE 3aBUCUMOCTU OJHON (DU3MYECKON BEIUYUHBI OT
APYrol C HCHOJb30BAHUEM TMPSAMBIX H3MEpPeHHU (3aBUCHMOCTH MYTH
PAaBHOMEpPHO JBWKYILETOCA Tejla OT BPEMEHU JBWXKCHUS TeEJa, CUIIbI
TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOLIAA COIPUKOCHOBEHUS TEJI, CUJIIbI
YOPYrOCTU OT YAJIMHEHHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIIBI OT 00bEMa
IIOIPYKEHHOM YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOHHBI, HA KOTOPYIO NOTPYKEHO TEJO, YCIOBUM
IUIaBaHUs TeJl, YCJIIOBUIl paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOrO HCCIIEIOBAaHUS, COOUpaTh YCTAaHOBKY H
BBINIOJIHATh U3MEPEHHUs, Cleays NpelJIOKEeHHOMY IUIaHy, (DUKCUPOBATH



pe3ybTaThl TMOJYYCHHOM 3aBUCUMOCTH (PU3UUECKUX BEIUYMH B BUJIC
MPEUIOKEHHBIX TaONHI] U TpauKOB, JeNaTh BBIBOJLI IO pe3yJibTaTaM
HCCJIEOBAHMS,

- IPOBOJUTh KOCBEHHBbIE W3MEPEHUs (PU3MYSCKUX BEIMYUH (IUIOTHOCTD
BEIIECTBA JKUJKOCTH M TBEPAOrO Teja, CUjla TPEHUS CKOJIbXKCHHUS,
JaBJIGHWE  BO3JyXa, BHITAJKUBAIONIAsl  CWIa, JICUCTByIOIas  Ha
MOTPYKEHHOE B JKHJAKOCTh TeJOo, KOA(DQPHUIUEHT TMOJE3HOTO JeHCTBUS
IPOCTBIX MEXaHU3MOB), CICAysd NPEUIOKCHHOW HWHCTPYKIUU. TIpH
BBITIOJTHEHUN HW3MEPEHUM CcOoOupaTh SKCIEPUMEHTAbHYIO YCTAaHOBKY U
BBIYMCIISATEH 3HAUYEHUE NCKOMOM BEJINYHUHEL,

- cOOII0/IaTh TIpaBUJIa TEXHUKU OE30MaCHOCTH MPU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

- YKa3bIBaTh TPHUHIUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIyar, MOJABUKHBIA U HEMTOABUKHBIA 0JI0K, HAKJIOHHAS TUIOCKOCTH,

- XapaKTEepPU30BaTh NPHHIMIBI  JCHCTBUSA  HM3YYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOHMCTB C OMOpPOH Ha WX omucaHus (B TOM 4YHCIIE:
MOAIIMITHUKY, YCTPOMCTBO BOJIOMPOBOJA, THUIPABIMYECKHN Mpecc,
MaHOMETp, BBICOTOMEP, IOPIITHEBOH HACOC, apEOMETP), UCIIONIb3Yysl 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SBJICHUU U HEOOXOAUMBIE (DU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH,

- IPUBOIUTH TpUMeEpPHI (HAaXOAUTh HH(OPMAIIMIO O IPUMEpaXx) MPAKTUIECKOIO
UCIIOb30BaHUSl (PU3NUECKUX 3HAHUH B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHus: 0€30MACHOCTHM TpH  oOpamieHMd ¢ m[pudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3JI0POBbS M COOJIOJCHUS
HOPM 2KOJIOTHYECKOTO TIOBEJICHUS B OKpYKaroleh cpee;

- OCYHIECTBIIATh OTOOpP HMCTOYHMKOB HUHpopmaruu B MHTepHeTe B
COOTBETCTBUH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIITUXCS
3HAHMH W TyTéM CpaBHECHHUS Pa3jIUYHBIX HMCTOYHUKOB BBIACIATH
nHpopMaIHio, KOTOpasi SBISETCS MPOTHBOPEUYUBON WM MOXKET OBITh
HEI0CTOBEPHOM;

- ICTIOJIb30BaTh MPH BBITIOJHEHUU YUEOHBIX 3aJlaHUi HAay4YHO--TIOMYJISPHYIO
auTepaTypy  (QU3MYECKOro COJAEp)KaHHs, CHOPaBOYHBIC MaTepualbl,
pecypebl cetr MIHTepHET, BIajeTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHGOPMAIIUU U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOpMauu (HU3NYECKOTO COACPKAHUS, B TOM
qucie MyOJIMYHO JeNIaTh KpaTKHWe COOOIICHHS O pe3yJbTaraX MPOCKTOB
WM Y4eOHBIX HCCIEJOBaHUM, TMPH HDTOM TPaAaMOTHO HCIOJIB30BaTh



W3YUCHHBI TIOHSATUMHBIA ammapatr Kypca (HU3UKH, COMNPOBOXKIAThH
BBICTYIUUIEHUE MPE3CHTALIUEN;

-TIpU BBITIOJIHCHUU Y4YEOHBIX IPOCKTOB U MCCICAOBAHUU PpPACTIPEICIAThH
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTaBJIICHHBIMHM 3ajadaMH,
CIeIUTh 3a BBIINOJHCHUEM IUJIaHA JCUCTBHUM, aJIeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTb  TPYIIbI,  BBICTpPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICMCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K xoniy o6yueHnust B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMECHHIA:

- UCTIOJIB30BAaTh TOHATHS. MAacca M Pa3MEPbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE
aTOMOB Y MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEMIECTBA, KPUCTAIUINYECKUE U
aMmop¢HbIe Teja, HACHIIICHHBI W HEHACHIMICHHBIM mMap, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHS OJHEpPrUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN AJIEKTPUYECKUAN 3apsil, JIEKTPUUYECKOE T0JIE€, TPOBOJIHUKHI
Y TUBJIEKTPUKH, IOCTOSTHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

- pa3auyaTh SABJACHHS (TEIUIOBOC pACIIMPEHUE M CXKaTHe, TeIUIonepeaaya,
TEIJIOBOE PABHOBECHE, CMAaYMBAaHUE, KaIWJUISPHBIE SIBJICHUS, UCIIAPCHUE,
KOHJICHCAIUsA, IIaBJICHHEe, KpUCTaLIu3anus (OTBepIcBaHHUE), KHIICHHE,
Terionepeaaya (TerIonpPOBOAHOCTD, KOHBEKIIUS, U3JIyUYCHHE),
AJIEKTPHU3ALUA TEJI, B3AUMOJEHUCTBUE 3aAPSIOB, IEHUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MArHUTOB, JCHCTBHUE
MarHUTHOTO IOJIS Ha MPOBOJAHHMK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHS)
[0 OIMCAHWI0 HX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHHE,

- pacro3HaBaTh  MPOSIBIICHHE  HW3YYCHHBIX  (PU3MYECKUX  SBJICHUU B
OKpY’)KaloIlleM MHpE, B TOM 4YHucie (U3UYECKHE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJICHHUS B MPUPOJE,
KpUCTa/UIbl B mpupoje, uznydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEes, CHEra, JICKTPUIECKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Apeid MOII0COB, POJdb MAarHUTHOTO TOJS JJIS KU3HU Ha
3emJie, OJISIPHOE CUSAHUE, TTPU 3TOM NMEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIICCTBCHHBIC CBOMCTBA (HMPU3HAKH) (PUINUCCKUX
SIBJICHUM,

- ONIUCHIBATh WM3YYECHHBIC CBOMCTBA Tel W (PUBMYECKUE SBJICHUS, UCIIOIb3YS
busnyeckue BeIMUYUHBI (TeMIepaTypa, BHyTPEHHSS dHEPTHs, KOJIUISCTBO
TEIUIOThI, yJEJbHAS TEIUIOEMKOCTh BEIIECTBA, VYACIbHAsA TEIUIOTA
IJIaBJICHUS, yJeNbHas TeIUIoTa MMapooOpa3oBaHusl, yHAeJIbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA()(PUIMEHT TMOJE3HOTO JCHCTBHS TEIJIOBOM



MAalllMHbl, OTHOCUTEIbHAsl BJIAXHOCTh BO31yXa, JJICKTPUYECKHUU 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpsHKEHUE, CONPOTHUBIICHUE MPOBOJHUKA,
yIeJIbHOE  CONMPOTUBJIEHUE  BeHIECTBA, paboTa U MOIIHOCTb
JJIEKTPUYECKOTO  TOKA), TP ONUCAHMM TNPABUIBHO  TPAKTOBATh
(bu3HYECKUil CMBICI MCHOJb3YEMbIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(bu3MYeCKX BEJIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIIMYUHY C JPYTUMHU BEIWYUMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

- XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOLECCHI,
UCIIOJb3Ys OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUU
CTPOCHUS BEIECTBA, MPHUHIIUI CYNEPHIO3HMINU ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsijia, 3akoH OMa JiIsl ydacTKa IIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPrUM, IpU OTOM JaBaTh
CJIOBECHYI0 (DOPMYJUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTHUYeCKOe
BBIPaXKECHUE,;

- O0BSCHATh (PU3MYECKUE TPOLIeCChl U CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalUld MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBIABISTH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2 normdeckux
maroB ¢ omnopoid Ha 1-2 M3y4eHHBIX CBOMCTBAa (PU3UUYECKHUX SBICHHI,
(bU3HYECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

- pemaTh pacu€THbIe 3aa4u B 2—3 JEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBatONIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCIOBUS
3a/1a4M 3alUChIBATh KPATKOE YCJIOBUE, BBISBIIATh HENOCTATOK JAHHBIX IS
pelIeHus 3a7jauM, BHIOMpaTh 3aKOHBI U (POpPMYJIbI, HEOOXOUMBIE IS €€
peuieHus, MNPOBOAUTh pPacy€Tbl M CpPaBHUBATh IIOJYYEHHOE 3HAYEHUE
(bu3HYeCcKo BEIMYMHBI C U3BECTHBIMU JIaHHBIMU;

- pacmo3HaBaTth MpoOJEeMbl, KOTOPbIE MOXHO pEUIUTh TMpU MOMOIIU
(bu3HUeCKMX METOOB, HCIOJIb3Ys ONHCAHUE HCCIEIOBaHUS, BBIACIATH
[IPOBEPSIEMOE  NPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPsJKa
MIPOBEAECHUS UCCIIEIOBAHMS, JENATh BEIBOBI;

- IPOBOJIUTH OMBITHI IO HAOIO/IEHUIO (PU3UYECKUX SIBICHUN WU (PU3UYECKUX
CBOWCTB TeJ (KamWUISPHBIC SBJICHUS, 3aBUCUMOCTh JTABJICHUS BO3/1yXa OT
ero o0bEMa, TeMIepaTypsl, CKOPOCTH MpOLiecca OCTHIBAHUS U HarpeBaHUs
Ipy M3Iy4EeHUH OT IBETa W3jydvaromeil (moryomaromieii) moBepXHOCTH,
CKOPOCTb HMCHApPEHUsI BOJbI OT TEMIIEPATypbl KUIAKOCTH U IUIOLIAAU €€
MIOBEPXHOCTH, DJEKTpU3alUs TEJl W B3aUMOACHCTBHE DJIEKTPHUUYECKUX
3apsoB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB, BHU3yaJlu3alus
MAarHUTHBIX MOJIEW MOCTOSHHBIX MATHUTOB, IEUCTBUS MArHUTHOTO TIOJIS Ha
MPOBOJHMK €  TOKOM,  CBOMCTBA  DJJEKTPOMArHWTa,  CBOMCTBa



AIIEKTPOABHUraTEsl TOCTOSHHOIO TOKa): (hOpMyJIMpoBaTh MPOBEPSECMbIC
MPEANOI0KEHHUs, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
OMUCBIBATH XOJ1 ONbITa U (P OPMYJIMPOBATH BHIBOJIHI;

- BBITIOJTHATD MPAMBIE U3MEPEHUS TEMIEPATyphbl, OTHOCUTEIHLHON BIAXKHOCTU
BO3/lyXa, CHWJIbl TOKa, HAINpsIKEHHs C HCIOJb30BAHUEM aHAaJOTOBBIX
MpUOOPOB M JATYMKOB (DU3WUYECKUX BEJIWYWH, CPABHUBATH PE3YJIbTAThI
U3MEpEeHuH ¢ yu€ToM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

- IPOBOJIUTh HCCIEAOBAHME 3aBUCUMOCTU OJHOW (DU3MYECKON BEIUYUHBI OT
APYroil ¢  HCIOJIB30BAaHMEM MPSAMBIX  H3MEpPEHHH  (3aBUCHMMOCTH
CONPOTHUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIONAAU IONEPEYHOTO
CEUYEHUS U yIEJIBHOIO CONTPOTHUBIIEHUS BELIECTBA ITPOBOJAHUKA, CUJIbI TOKA,
WIYyIIEro 4epe3 MPOBOJAHUK, OT HANpPSKEHHS HA MPOBOJHUKE,
UCCIICOBAHUE TIOCJIENOBATEIBHOTO M  MAPAJUIEIBHOTO COECIUHEHUU
NPOBOJHHUKOB): IUIAHUPOBATh KCCJICIOBAHUE, COOMPAaTh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIeAys MpeIIoKeHHOMY IUiaHy, (UKCUPOBaTh
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH B BHJE TaOiUI[ U Tpadukos,
JienaTh BBIBOJBI 110 PE3YJIbTaTaM MCCIEN0BaHNUSA;

- IPOBOJUTh KOCBEHHBbIC M3MEpPEeHHs (U3MUECKUX BeauuuH (yaeabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUWE MPOBOAHMKA, paboTra U
MOIITHOCTh 3JICKTPUYECKOTO TOKA): TUIAHHUPOBATh HM3MEPECHHs, COOMpPATh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEIys MPEIJI0KEHHOW MHCTPYKIUH, U
BBIYUCIISITh 3HAUCHUE BEJIUUMHBI,

- cOOMIIOIaTh MpaBUiIa TEXHUKU O€30IMaCHOCTH IMpHU padboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

- XapakTepu30BaTh MPUHIMIOBI  JEUCTBUS  M3YYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOHMCTB C OMOpPOH Ha WX omnucaHus (B TOM 4YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIepMeTp,
BOJIbTMETP, CUETYUK BICKTPUUECKONM DHEPruu, 3JIEKTPOOCBETUTEILHBIC
npuOOpkI, HArpeBaTeIbHBIC IEKTPONPUOOPSI (IIPUMEPHI), ICKTPHUUCCKHE
NPEOXPAHUTENH, HIEKTPOMATHUT, 3JICKTPOJIBUTATENb IOCTOSHHOTO TOKA),
WCIIOb3ysl 3HAHUS O CBOMCTBaX (PM3WYECKUX SIBJICHHN U HEOOXOIUMBIE
bu3nyUecKkre 3aKOHOMEPHOCTH;

- pacnio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
npubOpbl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM  (KHIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CrOpaHwusl, SJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI 3JICKTPUYCCKHX
LENEN C MOCAeNOBATEIbHBIM U NApaJIEIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUECHHSI DJIEMEHTOB AJIEKTPUUECKHUX LIETICH;



- MPUBOAMUTD PUMEPBI (HAXOAUTh UHPOPMAIIHIO O MPUMEpaXx) MPAKTUIECKOTO
UCTIONb30BaHUS (PU3NYECKUX 3HAHWW B TIOBCETHEBHOW JKU3HU IS
oOecrieyeHus: 0€30MACHOCTH TpW  oOpamieHMH ¢ mpudbopamu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAaHEHHUs 3JIOPOBbS U COOJIIOJICHUS
HOPM DKOJIOTHYECKOTO TOBEACHHSI B OKPY KaIOIIEH cpejie;

- OCYHIECTBJIATh MOWCK wWHpOpMamu  (QHU3UIECKOTO  COJCp)KaHUS B
WHTepHeTe, HAa OCHOBE WMEIONIMXCA 3HAHUH HW TYTEM CpaBHEHUS
JOTIOJTHUTENIPHBIX ~ MCTOYHUKOB  BBIACTATh  HHPOPMAINIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYHUBOM MIIM MOKET OBITh HEIOCTOBEPHOMU;

- ICTIOJIb30BaTh MPHU BBHIMOTHCHUH YYeOHBIX 3a/laHuil Hay4HO--TIOMYJISIPHYIO
auTepaTypy  (u3mUeckoro coaep)KaHWs, CIPAaBOYHbIE MaTEpHAIIbI,
pecypchl cetn VIHTEepHET, BlaeTh MpUEMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;

- CcO3J1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHUS,
o0o6mass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONep)KaHUsi, B TOM 4UHCIEe MYyOJUYHO TPEACTABIATH PE3yIbTaThl
MPOEKTHOW WIJIM WCCIIENOBATENbCKON NEATEeIbHOCTH, MPU STOM T'PaMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHSATHUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXK/IaTh BHICTYIUICHHUE TIPE3CHTALINCH;

-TIPU  BBHITIOJTHEHUHM Yy4YEOHBIX TIPOCKTOB M HCCIEAOBAHUN (PUINIECKUX
MPOIECCOB PACIPENETATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3aJ]a4aMH, CJICUTh 3a BBHIMIOJHCHWEM IUTaHA ACHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAaa B
AESITENFHOCTD TPYIIIBI, BEICTpPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHMIUKTHL.

K xoHity oOyuenus B 9 kjacce nmpeMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUN |

- ICTIOJIb30BaTh  TIOHATHSA. CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPACKTOPHsI, OTHOCHUTEILHOCTh MEXaHWYECKOTO IBWXKCHHUS, ae(opmarivs
(ynpyrasi, miacTuyeckas), TpPEHHE, IEHTPOCTPEMHUTEIILHOE YCKOPCHUE,
HEBECOMOCTh M TEPEerpy3KHd, IIEHTP TSHKECTH, aOCONIOTHO TBEPIOE TETO,
IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHus U
BOJIHBI, 3BYK, HMH(pa3BykK U yIbTPa3ByK, JJIEKTPOMAarHUTHBIE BOJHHBI,
IIKaJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAITBHO30PKOCTH,
CTIEKTPBI MCITyCKaHUs U MOTJIONIEHus, anb(da-, 6eTa- 1 ramMmma-u3IydeHus,
U30TOIIBI, SI/ICPHAsT YHEPTETHKA,

- pa3nuyath sBieHUs (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOES
JBW)KCHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE [BUKEHHE, CBOOOTHOE
naJieHue TeJ, PaBHOMEPHOE TBMKCHHE 1O OKPYKHOCTH, B3aMMOJCHCTBHE



TEJ, pEaKTUBHOE JABM)KEHHE, KOjeOaTelbHOE ABMXKCHHE (3aTyXamollue H
BBIHYK/ICHHBIC KOJI€OaHMUs), pe30HAHC, BOJHOBOE JABM)KEHHE, OTPaKEHUE
3ByKa, NPSMOJIMHEMHOE PACHPOCTPAHEHHE, OTPAKEHUE U IPEIIOMIICHHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKCHHE CBETA, Pa3JI0KEHHE OEJIOro CBEeTa B
CIIECKTP M CIJIO)KEHUE CIEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTPA
U3JIyUYCHHS) 110 OMMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHE,

- pacro3HaBaTh  MPOSIBIICHHE  HW3YYCHHBIX  (PU3MYECKUX  SBJICHUU B
OKpykaromeM wmupe (B ToM umnciae (GU3MYECKHe SIBICHUS B MPUPOIC:
MIPUJIMBBI U OTJIUBBI, JBMKEHUE TUIaHET COJTHEYHON CUCTEMBbI, PEAKTUBHOE
JIBUKCHUE IKHUBBIX OPraHMW3MOB, BOCIPHUITHE 3BYKOB KHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETa TeJ,
ONTHUYECKUE SIBJICHUS B NPHUPOJE, OMOJIOTHYECKOE IEHCTBUE BHAMMOTO,
yIbTPaUOJIETOBOTO M PEHTTCHOBCKOTO M3JIYUYCHHUM, €CTECTBEHHBIN
pPaIuOaKTUBHBIN ()OH, KOCMHUYECKHE JIYYd, PaTdOaKTHUBHOE H3JIyYeHUE
MPUPOIHBIX MHUHEPAIIOB, JEHWCTBUE PAJAUOAKTUBHBIX HW3JYYCHUHM Ha
OpPraHM3M 4YeJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a1ady B
yueOHYI0, BBIACIATh CYIICCTBCHHBIC CBOMCTBA (IMPU3HAKH) (PUINIECKUX
SIBJICHUM,

- ONIUCHIBATh WM3YYECHHBIE CBOMCTBA Tel U (PU3MYECKUE SBJICHUS, UCIIOIb3YS
busnyeckue BeIUYMHBI (CpefHSSI W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPAaBHOMEPHOM JIBUKCHWH, YCKOPEHHE, IEPEMEIICHUE, MyTh, YIJIOBAs
CKOPOCTbh, CHJIa TPEHUs, CUJa YOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO TIQJIeHUsI, BeC TeJlla, HMIYJbC Tella, HUMITYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTh, MOTEHIMAIbHAS DJHEPrus Tena,
MOJIHATOrO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS SHEPTUS CHKATOU
MPY>KUHbI, KUHETUYECKAs DHHEPrus, IIOJIHAsA MEXAHUYECKas DHHEprus,
MEepUOJ U YacToTa KojaeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTejb MPEIOMIICHUS CPEbl), TIPU OIMHUCAHHH
MPaBWJIbHO TPaKTOBaTh (U3MYECKUN CMBICI HCIOIb3YEeMbIX BEIUYHH,
0003HAUYECHUSI W CAMHUIBI (PU3MYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JPYTMMH BEJIUYMHAMH,
CTPOUTH rpaUKH U3yUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUUUH;

- XapaKkTepu3oBaTh CBOMCTBa Tei, (U3UYECKUE SBICHHUS U IPOIIECCHI,
WCTIOJIb3YSl 3aKOH COXPAHEHMS SHEPIUMH, 3aKOH BCEMHUPHOIO TATOTECHUS,
MPUHLUN CYNEPIO3ULMU CHJI, TPUHUUII OTHOCUTEINBHOCTH [ ammnes,
3aKOHbl HBIOTOHA, 3aKOH COXpPAHEHUS MMITYJIbCA, 3aKOHbI OTPAXKECHUS M
MPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MACCOBOTO YHCEN



NPU SIICPHBIX PEAKIUAX, TPHU ITOM JIaBaTh CIOBECHYI (OPMYIHMPOBKY
3aKOHA M 3alIUCBhIBATh €r0 MATEMATHYCCKOC BBIPAKCHUE,

- O0BACHATh (DU3MYECKUE TPOIECCHl M CBOMCTBA TEJl, B TOM 4YHUCIC M B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISITH
MPUYUHHO--CJICJICTBEHHBIC  CBS3H, CTPOUTh OOBsCHEHWEe W3 2-3
JIOTUYECKUX IIAroB ¢ OMOPOH Ha 2—3 M3YYCHHBIX CBOWMCTBA (DU3UUYCCKUX
SIBJICHUH, (PU3UICCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemiath pacuéTHble 3a1aun (OMUPAIONIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI),
WCIIOJIB3YsI 3aKOHBI W (DOPMYIIBI, CBS3BIBAIONTUE (DU3UUCCKUE BCITMYUHBI:
Ha OCHOBE aHaliM3a YCJIOBHUS 3aJadd 3allMChIBaTh KPaTKOE YCIIOBHE,
BBISIBIISATh HEJIOCTAIONINE WU W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U
(dbopMyIIBl, HEOOXOAMMBIC JIJIS PEIICHHSI, IPOBOAUTH PACUETHI U OIICHUBATH
PEATHCTHYHOCTH TIOJYYSHHOTO 3HAUCHUS (PU3NICCKON BETUUHHBI;

- pacro3HaBaTh MpPOOJEMBbI, KOTOPBIE MOXKHO pENIUTh MPU  TTOMOITU
(GU3MYECKUX METOOB, HCIIOJNB3YS OINKMCAHUE WCCICIOBAHUS, BBIICIATH
MpOBEpseMOE TPEANOIOKEHNE, OIICHWBATh TPABHIIBHOCTh TOPSIKA
MPOBEJICHUS  WCCIICIOBAaHUs, JEJaTh  BBIBOJbLI, HWHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIFOICHUIA U OTIBITOB;

- IPOBOJIUTH OIIBITHI TI0 HAOIOICHUIO (PU3HMYECCKUX SBJICHUN MU (DU3UUICCKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHCHUS
DHEPTUH, 3aBUCHUMOCTH IEpHOJia KOJeOaHUN NPYKUHHOTO MasTHHUKA OT
MacChl Tpy3a M KECTKOCTH MPYKHHBI M HE3aBUCHUMOCTH OT aMIUTHTY/IbI
MajbIX  KoJieOaHWH,  TNPSIMOJIMHEHHOE  pacmpoCTpaHCHHE  CBETa,
pa3ioKeHne OCJIOro CBeTa B CICKTpP, M3YYEHUE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKaJie M CBOWCTB HM300pakKCHHS MpeaMeTa B COOMpAOIICH
JMH3E, HAOJIIOJCHHE CIUIOMIHBIX W JUHEHYATHIX CIEKTPOB H3IYUCHHS):
CaMOCTOSATEJILHO  CcOOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0opyJ0oBaHMs, OINKCHIBATH  XOJI OMbITAa M  €r0  PEe3yJbTaThl,
(bOopMyIMpPOBATh BHIBOIBI;

- IPOBOJIUTH TP HEOOXOJAMMOCTH CEPHUIO MPSMBIX H3MEPCHHH, OIMpeeIIss
CpelaHee 3HAUYCHHE H3MepseMoil BeiauuuHbl ((DOKyCHOE paccTOsHHUE
cobuparomieii  JMH3bI), OOOCHOBBIBATH BBIOOP CIOCO0Aa HM3MEpPEHUS
(M3MepHUTENBHOTO IPHOOpa);

- IPOBOJINTh  WICCIICIOBAaHUE 3aBUCUMOCTEH  (DHU3UYECCKUX BEIUYHH C
UCIIOJb30BAaHUEM MPSAMBIX H3MEpPEHHUH (3aBUCHMOCTH MYTH OT BPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBIDKCHHWH O€3 HadaJbHOW CKOPOCTH, TEpHoia
KoJIEOAaHMH MaTEeMaTUYECKOTO MAasATHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yria OTpaXEHHUs CBETa OT yrja IMaJeHUs W yrja MPEJIOMJICHUS OT yria
NajJCHUs). IJIAaHUPOBATh HCCIICIOBAaHUE, CaMOCTOSTEIBLHO COOMpATh



YCTaHOBKY, (DUKCHpOBaTh pe3yJabTaThl TOJYYEHHOW 3aBUCHMOCTH
Gu3NYeCKUX BEIWYUH B BHUAE TaOnwI M TpadUKOB, NeNaTh BBIBOIBI 10
pe3yabTaTaM HCCIeI0BaHuUS;

- IPOBOJIUTh KOCBCHHBIC HW3MEPEHUs (PHU3MUCCKUX BEIUYUH  (CpeaHss
CKOpPOCTh M YCKOpPEHHE Teja TpH pPaBHOYCKOPEHHOM JBW)KCHUH,
yCKOpeHHe CBOOOMHOTO MajeHUs], KECTKOCTh MPYKUHBI, KOIPPHUIHECHT
TPEHHUS CKOJBKCHHS, MeXaHWueckas paboTa W MOIIHOCTh, YacTOTa H
nepuoa  KojeOaHWH MaTeMaTH4ecKOoro W TPYKUHHOTO MAasTHHKOB,
ONTHYECKass CHja COOHWpAIONICl JIMH3BI, PaJUOAKTHUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHITh U3MEPEHUsI, CIEAys NMPEIOKCHHON WHCTPYKIIUU, BBIYUCIISATH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH MOJIYUYCHHBIE PE3YNIbTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPECHHIA;

- cOOMIOIaTh TIPaBHJIa TEXHUKU OE30MAaCHOCTH MpH paboTe ¢ 1abopaTOPHBIM
000py1I0BaHHUEM;

- pa3nuyYaTh OCHOBHBIE TMPU3HAKM M3YYEHHBIX (PHU3UYECKUX MOJCIICH
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, Jyd4, TOHKas JMH3a, IUIAHETapHas MOJEIh aroMa, HYKJIOHHas
MOJIeTh ATOMHOTO SPa;

- XapaKTepu30BaTh MPHUHIMIBI  JCHCTBUS  WM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omnucaHus (B TOM 4YHCIE:
CIHIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS WM YCKOPEHHS, DPaKeTa,
9XOJIOT, OYKH, TEpHUCKOl, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PHM3MYECKHX SIBICHHA ¥ HEOOXOmuUMbIe  (U3UUYECKUE
3aKOHOMEPHOCTH,;

- ACTIOJIB30BAaTh CXEMBI M CXEMaTU4YHBbIE PUCYHKH H3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB
IpU PEIIeHUU Y4eOHO--MPAKTUYCCKUX 3a/ad, ONTHYCCKHE CXEMBl IS
MOCTPOCHUS U300paKEHHI B IJIOCKOM 3€pKajie M COOMparoIiei TuH3e;

- IPUBOAUTD TPUMEPHI (HAXOAUTh HHPOPMAIIHIO O IPUMEpaXx) MPAKTUISCKOTO
UCTIONB30BaHUS (PU3MYECKUX 3HAHWW B TIOBCETHEBHOW IJKU3HU IS
oOecrieyeHus: 0€30MAaCHOCTHM TpW  oOpamieHMd ¢ mnpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUs 30POBBS U COOJIIOJICHUS
HOPM JKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH cpejie;

- OCYHIECTBJIATh TOWCK HH(pOpManmu  (QHU3UIECKOTO  COJACp)KaHUS B
HHTepHeTe, caMOCTOSATENHHO (GOPMYIUPYS MOUCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpeAeNICHUs] JOCTOBEPHOCTH IMONyYeHHON MH(OpPMAIK Ha OCHOBE
UMEIOIINXCSl 3HAHUN U IOTIOTHUTEIFHBIX UCTOYHHUKOB,



- HCTIOJIb30BaTh MPU BBHIMOJIHEHUU YYE€OHBIX 3aJaHUN Hay4YHO--TIOMYJISPHYIO
TUTEPATypy  (PU3MUYECKOrOo  COJEp)KaHMs, CIPaBOYHbIE MaTepHUabl,
pecypebl cetr MHTEpHET, BiaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HH(OOPMAIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

- co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIICHUS HA OCHOBE
uH(pOpMAaIMM W3 HECKOIbKUX HCTOYHHKOB (PU3UYECKOTO COJEp’KaHUS,
MyOJIMYHO MPEACTABIATh Pe3yIbTaThl MPOSKTHON MJIM UCCIEA0BATENbCKOM
NEATEIbHOCTH, MpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3YYEHHBIN
MOHATUIHBIA amnmapar W3y4yaeMoro paszziena (U3MKH U CONPOBOXKAATH
BBICTYIIJIEHWE TMpe3eHTalueil ¢ Yy4€ToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
No HaumeHoBaHHe pa3e/0B U TeM (uudposbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsl padoTsl
pecypcel

Paznen 1. ®uzuka u eé posib B IO3HAHUH OKPYKAIOLIEro MHPa

11 ®dusrka - HayKa 0 IPUPOJE 2 bubmorexa [IOK
' YK PHPOZL https://m.edso0.ru/7f416194
bubmmoreka [JOK
1.2 0] 2 1
HBHHACCKHC BEIMAMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO/I IO3HAHUS 2 1 E::f:;&f{ii?ﬁ}; £416194
Hroro no pazneny 6

Paznen 2. [lepBoHavyanbHble CBeeHUsI 0 CTPOEHUH BelleCTBA

2.1 Crtpoenune BelecTsa 1 bubmorexa [TOK
' P - https://m.edso0.ru/7f416194
29 JIBu>KeHUe 1 B3aMMO/ICHCTBHE YaCTHI] 2 1 Bubnmorexa LIOK
' BELIECTBA https://m.edsoo.ru/7f416194
bubmmoreka [JOK
2.3 A 2
rperaTHpIe COCTOSHHUS BEIIECTBA https://m.edsoo.ru/ 7416194
Hroro no pazaeny 5
Paznen 3. JIBuskeHHe M B3aUMOJIeiicTBHE TeJ
3.1 MexaHHYECKOE IBIKECHUE 3 bubmmorexa [IOK

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

3.2 Muepuus, macca, MIOTHOCTh 4 1 Bubnuotexa [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.edsoo.ru/7f416194

Bubnuroteka [JOK

33 Cua. Bager o 14 2 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 21
Paznen 4. JlaBiieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 [Hasnenue. [lepenaua naBneHus TBEPABIMHU 3 Bubnmnorexa LIOK
' TEJIAMH, KUJAKOCTSIMH U Ta3aMK https://m.edso0.ru/7f416194
bubnurorexa [JOK
4.2 HlaBnerne xKuKoCTH > https://m.edso00.ru/7f416194
bubmmoreka [JOK
4.3 Atmocheproe Jasee 6 https://m.edsoo.ru/7f416194
44 JleiicTBrE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE 7 3 Bubnmorexa [IOK
' B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pen 5. Pagora u MomHoCTh. DHeprus
bubmmoreka [JOK
51 PaGora u mommocTs 3 ! https://m.edso0.ru/7f416194
Bubnuotexa [JOK
52 TpocThie MeXaHU3MBI S ! https://m.edso0.ru/7f416194
bubmmoreka [JOK
53 Mexamiecian sueprua 4 ! https://m.edsoo0.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrposbubie | IlpakTuyeckue (uupp )
NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcest
Pazpgea 1. TenioBble ABICHUSA
. Bubmorexa LIOK
1.1 CrpoeHue 1 CBOMCTBa BellleCTBa 7 https://m.edsoo.ru/7f4181ce
bubaroreka [JOK
1.2 T 21 1
CTIIOBBIC MPOTCCCHl 5 https://m.edsoo.ru/7f4181ce
HUroro mo paszeny 28
Pa3pen 2. JexkTpuyeckue  MarHUTHBIE SIBJICHHS
21 DeKTpruYecKue 3apsiabl. 3apsHKEHHBIC Tela 7 1 Bubmmorexa LIOK
' M UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
Bbubmmoteka IIOK
2.2 II i i 2 1 7
OCTOSIHHBIH AJIEKTPHUUYECKUI TOK 0 https://m.edsoo.ru/7f4181ce
Bubmurorexa [JOK
23 MarHutibic ABACHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 4
IMCKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145



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 KJIIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbie
Ne n/m P Konrposbubie | IlpakTuyeckue (uupp )
NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcest
Paszgea 1. Mexannueckue siBJeHUS
11 MexaHnyeckoe JBUKEHHUE U CIIOCOOBI €ro 10 1 bubmmroreka [JOK
' OTHCAHUS https://m.edsoo.ru/7f41a4a6
Bbubmoreka [JOK
1.2 B i 20 1 3
SAMOAICHCTRHE TET https://m.edsoo.ru/7f41a4a6
Bubmuoreka IIOK
1.3 3 10 3
AKOHBT COXPAHCHNA https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeny 40
Paznen 2. MexaHu4ecKkue KoJieDAaHUS M BOJTHbBI
Bbubmmoteka IIOK
2.1 M 0 7 3
CXAMMHCCRAC KOACOANHA https://m.edsoo.ru/7f41a4a6
Bubmurorexka [JOK
2.2 MexaHUYECKHE BOJHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 15
Pazznen 3. DjieKTPOMarHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DeKTpOMarHuTHOE HOJIe U 6 2 Bubnuorexa IJOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro mo paszeny 6
Pa3zaen 4. CBeToBbIE AIBJICHUS
4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETa 6 2 bubmoreka LIOK



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

Bubmroreka [JOK
42 Jlitu3et  oTHHCCKiHE MPHOOP! 6 3 https://m.edsoo.ru/7f41a4a6
Bbubmuoreka IIOK
43 PazsoxxeHue 6eroro cBera B CIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBantoBele ABJIeHUS
Bbubmmoteka IIOK
5.1 Hcnyckanue U MorJIomeHNe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a
Bubmmrorexa [JOK
52 CTpoerne atomHoro szpa 6 ! https://m.edsoo.ru/7f41a4a6
Bubnuoreka IIOK
53 Fnepusie peaiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3pen 6. [lopTopuTe1bHO-0000 A0 IMIT MOY. 1
6.1 IToBTopenue u 0600IIeHHE COEPIKAHUS 9 2 bubnuorexa IJOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOT'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
https://m.edsoo.ru/7f41a4a6
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