MoanucaH: KopoboBa Bepa MeoprueBHa

DN: CN=Kopo6oea Bepa 'eoprvesHa,
O=MAOQY CILL Ne16 r. Nasnoso, OU="",
E=schooll6pav@yandex.ru, C=RU
OcHoBaHue: 9 noaTBEPXAA0 3TOT JOKYMEHT
CBOEN yOOCTOBEpPSIOLLEN NOANUCHIO

Hata: 2023.09.10 18:39:02+03'00'

[Tpunoxenue Ne 13

PABOYASA ITPOIT'PAMMA
ID 2167552

ydyeOHoro npeamera «Ouzukan

7 — 9 kmacc



1) HIOSACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o ¢u3NKe Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHMS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHON 00pa30OBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
KOHIICTIIIUY TIPENoIaBaHusl yueOHOoro nmpeamera «Dusukay.

Copepxxanne mporpamMmbel 1o (U3MKE HANpaBlIeHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3ALMIO N3YYCHHM
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yuduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[IporpammMa 10 (QuU3HKE YCTAHABIMBAET pACIpPENEICHUE Y4eOHOro
Marepuajiia 1o TrojaM oOyudeHus (MO KJjaccaMm), MOpeajaraeT IPUMEPHYIO
MOCTIE/IOBATEIPHOCT, HM3yUEHUST TEeM, OCHOBAHHYI0 Ha JIOTHKE pPa3BUTHUS
MPEAMETHOIO COAECPKAHUA U YUETE BO3PACTHBIX 0COOCHHOCTEN 00yYatonXcsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUS METOANYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUyeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

duzuka SBISIETCI CHCTEMOOOPA3ymoIUM 7S  €CTECTBEHHO-HAyYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHWM, M3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
MpEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAy4HOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OpmHa W3 raaBHBIX 33/ad (U3NYECKOro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukn Ha YriayOJnE€HHOM YpOBHE MpEANojaraer OBJaJCHHE
CIIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTePU3YIOIMUMHA €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTh: HAy4YHO OOBSCHSTH SIBJICHUS, OIIEHUBATh M MIOHUMATh OCOOCHHOCTH
HAyYHOTO HCCIICOBAHUS; MHTEPIPETHUPOBATh JAHHBIE M HWCIOJIb30BaTh HAyYHBIC
JI0Ka3aTeNIbCTBA JIJISl TOJTyYEHUS BHIBOJIOBY.

Ilenmu wu3ydyeHuss ¢GU3NKKA HAa YpPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUS
OTpesieieHbl B KOHICMIIMM TIpenojaBaHus yuyeOHoro mnpenmera «Duszuka» B
oOpa3oBarenbHBIX opraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE 00111e00pa30BaTeNbHbIE TPOTPAMMBI.

Heau nudyyenust Gu3uKu:

- mpuoOpeTeHne HHTEpeca W CTPEeMJICHUS OOydYaroIMXCAd K HAyIHOMY
W3YYCHUIO TIPHUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

- pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOrO0 OTHOIIEHUS K OKPYXKAIOLIUM SIBIICHUSM;

- opMupoBaHMEe HAy4YHOTO MHMPOBO33PEHHUSI KaK pe3yJibTara HU3y4YeHUs
OCHOB CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
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- (opmupoBaHue TpeACTaBICHUM O PO (UBUKHU JUIsI PA3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

- pa3BUTHE  TPEACTABICHUH O  BO3MOXKHBIX  cdepax  Oymyuieit
poeCCHOHATEHON  JEATEeILHOCTH, CBS3aHHOM C (DU3WKOW, TMOATOTOBKA K
JTanbHEHIIeMy 00y4YEHUIO B 9TOM HAIPABJICHHH.

JlocTikeHre ATUX IeJiell mporpaMMbl MO (DU3WKE HAa YpOBHE OCHOBHOTO
o01miero o0pa3oBaHus 00ECTICYNBACTCS PEIICHUEM CIIEAYIOIINX 3a1a4:

- mpuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOCHUM  BEHIECTBA, O
MEXaHUYECKHUX, TeTJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

- IpuoOpeTeHne yMEHUI OMUCHIBATh U OOBICHATH (PU3UUECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

- OCBOGHHE METOJIOB pEIICHHUs] TMPOCTEHIMX pPacu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM  (PU3MYECKUX  MOJENe,  TBOPYECKUX U  MPAKTUKO-
OpHUEHTHUPOBAHHBIX 33]1aY;

- pa3BUTHE YMEHHI HAOIIOMATh MPUPOIHBIC SIBJICHUS W BBITIOJHATH OIBITHI,
nJabopaTopHbie pabOTHI W IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C MCITOIB30BAaHUEM
U3MEPUTEITLHBIX PUOOPOB;

- OCBOEHUE MPUEMOB padbOThl ¢ MH(poOpManueld (PU3NYECKOTO COAECpPIKAHUA,
BKJIFOYasT WHGOPMAITMI0O O COBPEMEHHBIX JOCTIDKCHHSX (DH3UKHM, aHAINA3 |
KPUTHYECKOE OIICHHBaHUE MH(HOPMAIIHH;

- 3HAKOMCTBO CO cpepamMu MpoPeCcCUOHAIBHON JEATEIHLHOCTH, CBSI3aHHBIMU
C (U3MUKON, U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHSIX
bu3MYeCcKO HAyKH.

Mecmo yueonozo npeomema « @Quukuy 6 yueOHOM naane

O6miee yncio yacoB s u3y4yeHus: (U3MKu Ha 6a30BOM ypOBHE - 238 4acoB:

B 7 Kiacce - 68 yacoB (2 yaca B HEJIE0),

B 8 Kkiacce - 68 yacoB (2 yaca B HEJIETI0),

B 9 knacce - 102 gaca (3 gaca B HeACIIO).

2) COIEP) KAHUE YYEBHOI'O TIPEIMETA «®U3UKA»

COAEPKAHUE OBYUYEHMUA B 7 KJIACCE

Du3uKa U €€ poJib B MO3HAHUHU OKPYKAKIIEro MUpa.

®usuka - Hayka o mpupoxe. fABmenus npuponbl. Ousznueckue SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BeauuuHbl. M3mepenne ¢uszndeckux BeanunH. duzmdeckue
npubopsl. [TorpemHocTs u3mMepeHuit MexryHapoHasi CucTeMa eauHUII.

Kak ¢usuka wu Jgpyrue ecTecTBEHHBbICE HAyKH HM3YyYalOT MPUPOIY.
EcrecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO0 MIPOBEPKE THUIIOTE3, OOBSICHEHHE
HaOmomaaemMoro siBiaeHus. Onucanue Gu3MUecKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

duznueckre MpuOOpsl U MpoLEaypa MPSIMBIX U3MEPEHUU aHAJIOrOBBIM U
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U(PPOBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHre UEHbI IeIEHUs NIKaIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepenne paccTosHui.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MabIX TEJ.

N3mepenne temmeparypbl NOpH IOMOIIM KUIAKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

[IpoBeneHne wucciaeaoBaHUsA IO IPOBEPKE THUIOTE3bl: NAJIbHOCTh MOJETA
HIapuKa, MyueHHOTO TOPU30HTAIBHO, TeM O0JIbIIIe, YeM OOJIbIIIE BHICOTA TyCKa.

IlepBoHaya/ibHBIC CBEICHUA O CTPOCHUM BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIBI, HX pazMepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkenne wyactun BeniectBa. CBfA3b CKOPOCTH JIBHOKEHUS YacTHL C
temnepaTtypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEW M TBEPABIX
(KpUCTaIITMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMA BOJIBI.

Jemoncmpayuu.

Habmronerne 6poyHOBCKOTO ABUKEHUS.

Habmonenune nuddysun.

Habmonenue SIBJICHUM, OOBSICHSFOIITNXCS MPUTSHKEHUEM W

OTTAJKMBAaHUEM YaCTHUII BEIIECTBA.
Jlabopamopnuie pabomel u onvimol.
OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OMBITHI IO OOHAPYKEHUIO IEHCTBUSI CHJT MOJICKYJIIPHOTO TIPUTSHKCHHUS.

JIBH:KeHHe U B3aUMO/IeliCTBHE TeJl.

MexaHnueckoe IBH)KEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHHUS.

SBneHue uwHepIUU. 3aKOH HWHEpUMH. B3auMopeicTBHe Tel Kak MpUYMHA
W3MEHEHUsI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
o0BnEMa BelecTna.

Cuita KaKk XapakTepuCTHUKa B3auMojelcTBus Tell. Cuia ynpyroctTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Crioxenune
CHWJI, HaIlpaBJICHHBIX MO OJHOW NpsiMoi. PaBHozaelcTBytomas cui. Cuia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHMuecKoro JIBHXKEHUS Tea.
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N3MepeHne ckopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.

Habmoienue siBJeHUS HHEPIIUH.

Hab6nronenue n3MeHeHnsi CKOPOCTH TIPU B3aUMOJICHCTBUH TElL.

CpaBHeHHE Macc 10 B3aUMOJICHUCTBUIO TE.

CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomul u onvimol.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUsS (IIapUKa B KHIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

OmnpeneneHue CpeHEN CKOPOCTH CKOJNBKEHHMsSI Opycka WM IIapuKa 10
HAKJIOHHOUW IUTIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

OnBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsokeHus (aedopmarniun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIMINXCS TOBEPXHOCTEMN.

JlaByieHue TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbBIICHUS M YBEJIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMH W razamu. 3akoH Ilackams. [IneBmaTnueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS >KUJKOCTH OT TiyOuHBI. ['mapocratnueckuii
napajaokc. Coobraroniyecs: cocysl. [ mapaBnudeckue MeXaHUu3MBbl.

AtMocdepa 3emnu u armocepHoe naBneHue. [IpudynHBI CylecTBOBaHUS
BO3yIIHONW 00o0siouku 3emiu. OmnbiT Toppuyesnnmu. M3mepenue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOChEepHOTO TaBJICHMUS.

JlelicTBHE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJO. BeITalKnBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHL.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBienue necTBus atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00bhEMa TOTPYKEHHON YacTH Telia
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYciioBue 11aBaHusl TEI: TUIABAHUE WIIM TIOTPYKEHUE TEJI B 3aBUCUMOCTHU OT
COOTHOUIIEHHUSI TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnuie pabomel u onvimeol.

WccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOIIEHM  CWJIBI,  JICMCTBYIOLIEW HaA  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOUICH CHUJIbL, IEMCTBYIOLIEH HA TEJIO B
KUIKOCTH, OT MACChI TeNA.



OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAOLIEH  CHJIBL,
JEHCTBYIOIEH HA TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOW B KUAKOCTh YaCTU
T€Ja U OT IVIOTHOCTH JKUJKOCTH.

KoHcTpynpoBaHue apeomMeTpa Uil KOHCTPYHPOBAHUE JIOJIKH U ONPEECICHHUE
€€ rpy30n0AbEMHOCTH.

PaGoTa 1 MOIIIHOCTH. JHEPrusl.

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3o50Toe mpaBuo» MexaHuku. KoadduiuueHt mnone3Horo aeicTBus (manee -
KIIJT) mpocthix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprusd. KuHeTndeckas W NOTEHIMAIbHAs SHEPIHUSL.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW HEPTUH B IPYToil. 3aKOH COXPAHECHUS
HHEPIrUU B MEXAHUKE.

Jlemoncmpayuu.

[Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeNa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Hccnenosanue yciioBHil paBHOBECHS pblyara.

N3mepenune KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXAHUUYECKON SHEPTUH.

COAEPKXAHUE OBYUEHUA B 8 KIIACCE

TenoBblie ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3Mmepsl aTOMOB M MOJIEKYJ. OMBIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPAOro, MXUIAKOIO W Ta3000pa3HOTO COCTOSHHUN BEIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsSCHEHUE CBOWMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHuE U KaNWJUISIPHBIE sIBJICHUA. TEenI0BOE paCIIUPEHUE U CIKATHE.

Temnepatypa. CBsi3b TeMHepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUXKEHHS
yactull. BuyTpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bunpr TEIUIONIEpEAAYH:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, U3JIyUYCHHUE.

KonudecTBo TemnoTel. Y aenbHasi TEIIOEMKOCTh BEIIECTBA. TeMI000MEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEpAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelIbHAsd TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHas TEII0Ta CTOPaHUs.

[Tpunnmner paboThl TemioBbix ABurarenei KIIJ TemmoBoro aBurarters.
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TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

Hab6nronenne 6pOoyHOBCKOTO IBYKCHHSI.

Hab6nronenune nuddysun.

HabGnronenue siBneHuit cMaurBaHUS U KaMWJUISIPHBIX SBJICHUH.

HabGnronenue TemioBoro pacmpeHus Tel.

W3meHenue naBieHus raza Npu U3MEHEHHMH OObEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Buae! Temionepenaymn.

OxJtaxkieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepIiiieHUN paboOThl BHEITHUMU CUJIAMHU.

CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

Habmaronenune xuneuus.

Habnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITel IO HAOIOJEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, >KUIKOCTEH U
TBEPABIX TEII.

Omnpenenenue gaBjIeHUS BO3ayXa B Oa/IOHE IIMPUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3[yXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

ITpoBepka rumnore3sl TMHEHHONW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHEeHUs] BHYTpPEHHEW DSHEpruM Tejla B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnepoBanue SABJICHUSI TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJAHOW H
ropstye BOJIBI.

OrnpeneneHre KOJIMYeCTBA TEIUIOTHI, TOJYYEHHOT0 BOJOUW P TEIJI000MeHe
C HarpeThIM METAJUTMYECKUM LIUIUHIPOM.

Ornpenenenue yaenbHON TETIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCIapeHUsI.

OnpeneneHrne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AyXa.

Onpenenenue yAenbHON TEMIOTHI MIJIABJICHUS JIbJA.

JJIeKTPUYeCKre U MATHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poma sneKTpUuUecKuX 3apsaoB. B3ammojelcTBue
3apspkeHHBIX  Ten.  3akoH KynoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

DnekTpudeckoe nose. Hanpsxk€HHOCTh 3nekTpudeckoro noss. [IpuHnun

CYNEpIIO3UILINH PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
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AIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
N CcTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas 1nenb. Cuia Toka. OJIEKTPUYECKOE  HANpPsHKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uenu. llociemoBarenbHOe U MapalljieIbHOE  COCAMHEHUE
MIPOBOJIHUKOB.

PaGora u MONIIHOCTH SJEKTPHUYECKOrOo ToKa. 3akoH Jlxoyms-JleHia.
DeKTpUYECKUE 1IeTTH U TTOTPEOUTENIN IJEKTPpUUECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHbIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJISl )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1OJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMomb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Onbitel Dapanes. SABnenune snekTpomMariuTHOW nHAYKIMU. [IpaBuiio Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poja 3IIEKTPUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DJIeKTpocTaTU4eCKass MHAYKIIHS.

3aKOH COXpAaHEHUS DJICKTPUUECKUX 3apsi/IOB.

[TpoBOAHUKY U JUATEKTPUKH.

MoennpoBaHre CUIOBBIX JINHUW SJIEKTPUUECKOTO TOJIA.

M cTOYHUKH TTOCTOSIHHOTO TOKA.

JIeriCTBUS DIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cuiibl TOKa aMIepPMETPOM.

N3mepenue 371eKTpUYeCcKOro HanpsKEHUsI BOJIbTMETPOM.

Peocrar 1 marazuH COmpOTUBIICHUMN.

B3aunmMopelicTBuE TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHHE HEBO3MOKHOCTH PA3JICJIEHUS TTOJFOCOB MAarHUTA.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHuT.

JlercTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBiI€HUS 3JIEKTPOMATHUTHONM UHAYKIIUH.

Onbitel Dapanes.

3aBUCUMOCTh HAMNpPaBJICHUS HMHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
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BO3HMKHOBEHUS. DJIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpiTel 1O HAOMIOACHUIO DBJCKTPHU3AIMM TEd MHAYKIUEH U MpH
CONPUKOCHOBEHHH. McciienoBanue  ACUCTBUSA — DJEKTPUYECKOrO MO  Ha
IPOBOJHUKH U AU3JeKTpukH. COOpKa M MpoBEpKa pabOThI 3JEKTPUUYECKON LENH
MOCTOSIHHOTO TOKA.

W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

N3mepenne U peryampoBaHne HANPSKEHUS.

HccenenoBanve 3aBUCUMOCTH CHIIBI TOKA, HMIYIIETO 4YEpe3 PE3UCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPHUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

IIpoBepka mpaBwiia CIOXKEHUS HANPSKEHUA NPHU  IOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwiia AJid CWIbl TOKAa MNpPU NapAJJIEIbHOM COEIMHEHHUH
pesuctopoB. OrmpexneneHue pabOThl ANEKTPUUECKOTO TOKA, HAYLIETO Yepes
pesuctop. OrnpenesnieHHe MOIIHOCTH 3JIEKTPUYECKOIO TOKa, BBIAEISIEMON Ha
pesucrope. MccienoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

W3y4yeHre MarHUTHOTO TOJISl HOCTOSTHHBIX MarHUTOB NMPHU UX 00BEAMHEHUN U
pa3ziereHu .

HccnenoBanue IEWCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBITHI, 1EMOHCTPUPYIOIIHAE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KATYLIKU
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIllPaBJIEHUS TOKA B KaTyLIKE.

N3yueHue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u uzydeHue padoThl AIEKTPOJBUTATENS.

N3zmepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnpITel MO HCCAEAOBAHUIO SIBJICHUS AJEKTPOMATHUTHOM WHIYKUUU:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHHUS U HAIlpaBJiIeHUs] MHAYKIIMOHHOTO TOKA.

COAEPKAHUE OBYUEHUSA B 9 KIIACCE

MexaHu4ecKkue siBJICHUSA.

Mexanunueckoe ABWKEeHHE. MarepuanbHas Touka. CuctemMa oOTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMONMHENHOE
nBrkeHue. HepaBHoMmepHoe npsimosiHeNHOE JABMKeHUe. CpellHsisi 1 MTHOBEHHAast
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHOe JBuxkeHue. CBoOogHOE
najaenue. OnwiThl ['anumes.

PaBHOMepHOE NBHKEeHHME O OKpYykHOCTH. Ilepuoa u vactora oOpaileHus.
JIuneiinas u yrinoBas cKopocTd. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

[TepBbiii 3akoH Hperorona. Bropon 3akoH Hetorona. Tperuit 3akoH
Herorona. [IpuHuun cyneprno3uiuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CWiia TPEHMS CKOJIBKEHUS,
CUJIa TPEHUS MTOKOS, IPYTre BUJIbI TPEHUS.

Cuna TSHDKECTH UM 3aKOH BCEMHPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOIO
nageHus. JlBmwxenue ruraner Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue mMaTepualbHONW TOUYKU. AOCOIIOTHO TBEpAOE Teino. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmnynsc Tena. 3smMeHeHne nMirysbca. Mmmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTh. PaboTa cuil TsKecTH, YHpyroctw,
TpeHust. CBs3b d3HEpruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas SHEPrys CKaToi npykuHbl. KuHeTnueckas
sHeprud. TeopeMa 0O KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHSI MEXAaHWYECKOMN
HHEPTUU.

Jlemoncmpayuu.

Habnrogenne MeXaHW4ecKOoro JBHMXKEHHSI Tela OTHOCHUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHre IIyTed M TPACKTOPUM JBWXKEHUS OJHOTO M TOrO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHrie CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUYKEHHUS.

HccnenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO ABUKECHUS.

HabitoieHue 1BMKEHUs Tejla o0 OKPY>KHOCTH.

HabntoieHne MexaHMYeCKHUX SIBICHUMN, MPOUCXOIAUINX B CUCTEME OTCUéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBMKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTh YCKOPEHHUsS Tela OT MacChl Teja W JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUH TEI.

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepemaya uMIryapca Mpy B3aMMOJCHCTBUU TEN.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCa IIPU HEYITPYTOM B3aUMOJICHCTBHUU.

CoxpaHeHne UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJECHCTBUU.

Habmoienue peakTHBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHMYECKON SHEPTHH MTPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHe MEXaHUYECKOW AHEPruy MpU JBWKEHUM Teja MoJA AEHCTBHEM
NPY’KUHBI.

Jlabopamopnuie pabomel u onvimol.

KoHcTpynpoBaHre Tpakra s pasroHa W JalbHEHIIEr0o PaBHOMEPHOIO
JBKEHUS IAPUKA WIH TETIEKKU.

OnpeneneHue CpeHEM CKOPOCTH CKOJIBKEHHUSI OpyCKa WM JBHXKCHUS
HIapUKa 0 HAKJIOHHOM IIOCKOCTH.

OmnpeneneHne YCKOpPEHHsI Tela IPU PAaBHOYCKOPEHHOM JBWKEHUU IIO
HAKJIOHHOW INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTM OT BPEMEHU IPU PaBHOYCKOPEHHOM
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JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrUIOTE3bl: €CIAM TMPU PABHOYCKOPEHHOM JIBHKEHUU 0O€3
HayaJbHOM CKOPOCTM TIIyTH OTHOCSATCA KakK psAa  HEUETHBIX 4YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Uccnenoanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenre ko uIeHTa TPEHNUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NP PABHOMEPHOM JBHMKEHUU Teja 10
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl CWJIBI  YOPYroCTH TpU  MOABEME TIpy3a ¢
WCITI0JIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS SHEPTUH.

Mexanuyeckue KoJieO0aHusi U BOJHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHMIL:
[IEpUOJ, YaCTOTA, AMIUIMTYAa. MareMaTHudecKuid W NPYKWHHBIA MAasSTHHKU.
[IpeBpailieHne 3HEPryun Npy KojieOaTeTbHOM JBUKCHUH.

3atyxarouue — KosiebaHusi.  BbeiHyXAeHHbIE — KojeOanus.  Pe3onanc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

HaGnronenue koneGaHuil Ten MOJ JEUCTBHEM CHIIBI TSXKECTH U CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.

HaOntonenue BeIHYXACHHBIX KOJIEOaHHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HaOnronenue 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie padbomul u onvimol.

OnpeneneHre 4acTOThI U MEPUOJia KoJeOaHU MaTEMaTUYECKOTO MasTHHUKA.

Ompenenenre 4aCTOTHI U MEpUOAa KOJIeOaHUHN TIPYKUHHOTO MasiTHUKA

UccnenoBanne 3aBUCUMOCTH TIepHoOjia KOJeOaHWN TOJIBEIICHHOTO K HHUTH
rpy3a OT JJIMHbI HUTH.

UccnenoBanne 3aBUCUMOCTH TIEpHOJa KOJeOaHU TMPYKUHHOTO MasTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCHMOCTH TMEpHOaa KoyeOaHUW Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

OnbITel,  JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Mepuojaa  KoyieOaHui
MPY>KUHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

JJIEKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA
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AIEKTPOMAarHUTHBIX BOJIH. [xana AIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3JEKTPOMAarHUTHBIX BOJIH /IS COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETa.

Jlemoncmpayuu.

CBoiicTBa PNIEKTPOMATHUTHBIX BOJIH.

BonHoBEIE CBOMCTBaA CBETA.

Jlabopamopnwie pabomuel u onvimol.

N3yueHnne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOIINbI0 MOOWIBHOIO
tenedoHa.

CgBeToBbBIE SIBJICHUS.

JlyueBas  mogmenb  ceera.  Mcrounumkum — cBera.  [IpsaMonuHeinHoe
pacnpoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lomHOe BHyTpeHHEe
OTpakeHHe cBeTa. Vcmonp3oBaHME TMOJHOTO BHYTPEHHETO OTPa)KEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox syuedr B smH3e. OnTuyeckas cucrema (oroamnmapara,
MUKpPOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Omnbitel Heiorona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue n3o0paxeHU B IUIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHUYEeCKUN CBETOBO/.

Xon nyueil B coOMparoleit JImH3e.

Xoq ny4yeln B pacCEenBArOIIEH JINH3E.

[Tonyuenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopenn rnasa.

Paznoxenue 6eoro cBeTa B CIIEKTP.

[Tonyuenue 6emoro cBeTa MpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimol.

Uccnenoanre 3aBUCUMOCTH yTIJia OTPaXEHUsT CBETOBOTO Jydya OT Yrjia
najeHus. MzyueHnue xapakTepucTUK M300paKeHUs peAMeETa B IUIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJia MPEIOMJICHUS CBETOBOIO JIy4a OT yTJia MmajcHus
Ha FPAHULE «BO3IyX-CTEKIIO».

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTMH3BI.

Omnpenenenre (GOKYCHOTO PacCTOSIHUS M ONTHYECKOM CHJIBI coOuparoiei
JH3bl. OTBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.
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OnbITel O BOCHPUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOACHUM Yepe3
I[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIC AIBICHUS.

Omnsbitel Pesepdopna u mmanerapHas mozens aroma. Moaens aroma bopa.
HcnyckaHue u Nnoriomenrne ceera aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHHUE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepron momypacmnana aTOMHBIX SIIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsI0BOIO M MacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepHas sHepreruka. JIeHCTBHS pPaJAMOAKTUBHBIX W3JIyYEHHH Ha >KUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOUIEHUS.

CrexTpbl pa3IM4HbIX ra30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3HPYIOLIUX U3ITYUEHUH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomel u onvimol.

HabitoieHne CromHbIX U JIMHEHYaThIX CIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE SJHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH

(o dhortorpadusam).

N3mepenune paaroakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-00001AIO NI MOYJIb.

[ToBTOpUTENHEHO-0000AIOIINIA MOAYJIb TPEIHA3HAYEH JIJISl CUCTEMATU3ALINH
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PUM3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke I 00yyaromuxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipu U3yueHnr TaHHOTO MOJYJS PEANTM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢dopMupyercs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB HCCIEIOBAHMS
SBIGHUN TPHUPOAbI U TEXHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHATH (PU3HUECKUE
SIBJICHUSI, IPUMEHSISI

MOJIydYeHHbIE  3HAHUSA, pelarb 3a4a4d, B T.4. KA4EeCTBEHHbIE W
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO AEATENBHOCTHBIA XapaKTep JaHHOIO MOIYJIA PEan3yeTcs
32 CYET TOro, 4YTO OOy4YarIIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcsi: Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATh
busznyeckue SBICHUS B OKpYXalollled MNpUpo/ie W TIOBCEAHEBHOM KU3HH,
UCIIOJIb30BaTh HAY4YHbIE METOJbl MCCIIEOBAHUS (PU3NYECKUX SBJICHUM, B T.4. JJIA
MPOBEPKHU TUIOTE3 U MOJYUYEHUS TEOPETHUECKUX BBIBOJIOB; OOBSCHATH HAy4YHbBIC
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OCHOBBI HanOoJiee BaXKHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHIA, HaIpHUMep,
MPAKTUYECKOTO HCIOJIb30BAHUS PA3TMYHBIX HCTOYHHKOB JHEPTUM HA OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxmas w©3 TeM MaHHOTO MOJIYJSA BKJIIOYACT AKCIEPUMEHTAIBHOE
UCClIeIoBaHuE 000O0MIaroero xapakrepa. Moaysb 3aBepIIaeTCsl MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOoTHI 32 KYpC OCHOBHOTO 00IIIero 00pa3oBaHUsI.

3) IJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS IMPOI'PAMMBI
YUYEBHOT' O IPEJMETA «®U3UKA» HA YPOBHE OO0

N3yuenue Gu3nku Ha ypoOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs HAIPABICHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

B pesynbrate wu3yueHus (U3MKA Ha YPOBHE OCHOBHOIO OOILETO
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yibTaThl B YaCTH:

1. llampuomuueckozo eocnumanus:

- IPOSIBJIEHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSTHUIO
POCCUNCKOM (PU3UYECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2. I'pasicoanckozo u 0yxo8HO-HPAGCMEEHHO20 60CHUMAHUA:

- TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXKJIEHUU OOIIECTBEHHO-
3HAUYMMBIX M ATHYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUM (PU3UKH;

- OCO3HAaHNE Ba)XHOCTHU MOPAJIbHO-3TUYECKUX IMPUHLUIIOB B JACSITEIBHOCTH
YUY€HOTI0;

3. Icmemuueckozo 60CRUMAHUA:

- BOCIIPUSITUE ICTETUYECKUX KayecTB (PM3MUECKOW HAyKHU: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4. Ilennocmu HayuyHo20 NOZHAHUA:

- OCO3HAaHUE LIEHHOCTU (U3UYECKON HAyKM KaK MOUIHOTO HMHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI PAa3BUTUSA TEXHOJOTMH, BAXXHEHILIEH COCTaBIAIOLLEH
KYJBTYPHI;

- pa3BUTHE HAay4YHOH JHOOO3HATENBHOCTH, MHTEpPECca K HCCIEAOBATEIbCKOM
NEeATEIbHOCTH;

5. @opmuposanusn Kyabmypol 300p06bs u IMOUUOHATBHO20
onazonoayuus:

- OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAIIHUX yCJIOBHSIX;

- copMupOBaHHOCTh HaBbIKa pedJIeKCUU, MPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6. Tpyooeozo éocnumanus:

- aKTUBHOE YYacTHE€ B PEIICHMM MPAKTHUYECKUX 3a7ad (B pamMKax CeMbH,
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o0pa30oBaTeNbHON  OpraHu3alii, HACeIEeHHOTO IMYHKTa, POJHOIro  Kpas)
TEXHOJIOTMUECKOW W COIMAJbHOW HAIMPaBICHHOCTH, TPEOYIOIMHUX B T.4. H
buznyecKux 3HaAHUI;

- IHTEPEC K MPAKTUYECKOMY HU3YICHHIO TTPO(ECCHii, CBI3aHHBIX ¢ (PH3UKON;

7. DKor02uuecko20 6ocnumanus:

- OpHCHTAIMS Ha NMPUMEHEHHE (HU3MYECKUX 3HAHUU I PEIICHUS 3a1ad B
0o0JaCTH  OKpY’Karommiell cpeipl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH Cpeibl;

- 0OCO3HaHUE MI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTed UxX
pelieHus;

8. Adanmayuu K u3MEHAOWUMCA YCAOGUAM COUUATLHOU U NPUPOOHOI
cpeowvl:

- MOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBIMOJHEHUU HCCICAOBAHUN U
MPOCKTOB (PM3HUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JAPYTHX;

- IOBBIIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 MPAKTHIECCKYIO
JeATEIbHOCTh, TOTPEOHOCTh B  (POPMUpPOBAaHWMM HOBBIX 3HAHWH, B T.U.
bopMyIUPOBATh UICH, TTOHATHS, TUIIOTE3HI O PU3NIECKUX 00BEKTAX U SBJICHUAX;

- OcCO3HaHue JAePUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B
oOnmacT (GU3WKYW; IUIAHUPOBAHHE CBOCTO PA3BUTHS B NPHOOPETCHHH HOBBIX
(bU3NYECKUX 3HAHUI;

- CTpEMJICHUE aHAJIM3UPOBAaTh U  BBISIBISITH  B3aUMOCBS3U  MIPUPOJIBI,
oO0IIIecTBa M PKOHOMHKH, B T.4. C UCIIOJIb30BaHUEM (DHU3NYECKUX 3HAHUIA;

- OIIEHKAa CBOMX JCUCTBUN C Y4€TOM BIHMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAINPEAMETHBIE PE3YJIBTATDBI

B pesynprate wu3ydeHus QUMK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOydaromierocss OynyT c(opMUpOBaHbBl MeETanpeaIMETHbIE
pe3yJIbTaThl, BKIIOYAIOIIHWE IO3HaBarelbHble Y Y/[, kKomMmyHukaruBHble Y'Y/,
peryisatuBHble Y Y /1.

Ho3naeamenvnvie YY/[

baszosvie nocuueckue oeiicmeusi:

- BBISIBIISITh M XapaKTepU30BaTh CYIIECTBECHHBIE TNPHU3HAKH OOBEKTOB
(sIBJIEHUI); yCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMU, OCHOBAHMS
JUIs1 0000IIEHNS B CpaBHEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (pakTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;

- BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TMPU HM3YyYEHUU (PUINUECKUX
SIBJIGHUN UM TPOILIECCOB, MPOBOAUTH BBIBOJIBI C HCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX  YMO3AKIIOYCHWW, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

- CAaMOCTOSITEIFHO BBIOMPATH CIIOCO0 perieHust yueOHo# hu3nyeckou 3a1auu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB pEILECHHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICTIEHHBIX KPUTEPUEB).
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baszoevie uccneoosamenvckue oelicmsusi:

- ACTIOJIK30BaTh BOIMPOCHI KaK HMCCIEIOBATEIIBCKUN WHCTPYMEHT MO3HAHUS;
MPOBOJUTh TIO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUTAHY OIIBIT, HECJIOKHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NIECKOTO SBIICHUS;

- OIICHWBAaTh HA TNPUMEHUMOCTh W  JOCTOBEPHOCTh HWH(MOPMAITHUIO,
MIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS UJIH KCIIEPUMEHTA;

- CaMOCTOSITENIBHO (POpMyIIMpOBaTh 000OIIEHHS] U BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOJEHUS, OTbITA, HCCIIEIOBAHUS;

- IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEilllee pa3BUTHE  (PUIUUYECKUX
MPOLIECCOB, a TaKXE BBIABUTATh MPEHANOJOXKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungopmayueii:

- IPUMEHATH Pa3IMYHBIE METOJbI, MHCTPYMEHTBI M 3aIlPOCHI MPHU MOUCKE U
oTOOpe MHPOPMALIUY WU AAHHBIX C YYETOM IPEIJIOKEHHON yueOHOM (U3HUecKoi
3a]a4H;

- aHAJTM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH WHOOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

- CaMOCTOSITEIPHO ~ BBIOMpaTh ONTHMAIBHYIO (GOpMY  TpeACTaBICHUS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

Kommynuxkamuenoie YY/[

Obwenue:

- B X0/Ie 0OCYXJeHusi y4eOHOTO MaTepualia, pe3yJbTaToB J1abopaTOpHBIX
paboT W TPOEKTOB 3a/ilaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOM TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJa4d W MOJJepKaHUE
OaroxenaTeaIbHOCTH OOIICHUS;

- COMIOCTABIISITh CBOM CYXXIEHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB
nauasnora, OOHapyKHUBATh Pa3IMIUe M CXOACTBO ITO3HIIHI;

- BBIp@XaTh CBOIO TOYKY 3pEHHMsS B YCTHBIX M TIMCBMEHHBIX TEKCTaX;
nyOJUYHO TIPEACTABISITh PE3YJAbTAThl  BBITOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA).

Cosmecmuas OesmenbHOCMb (COMPYOHULECMBO):

- IOHUMATh W UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHIHON U WHANBUIY AJIbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3NUIECKOM TIPOOIEMBI;

- IPUHUMATDH 1IETTH COBMECTHOM NEATETLHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no €€ JOCTIKEHHUIO: PaclpeieNiaTh PoJid, OO0CYXKJIaTh MPOIECCHl W PE3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX YEIOBEK;

- BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOCMY HANpPaBJICHUIO W KOOPIWHUPYS CBOM JCHUCTBHS C JIPYTUMH YJCHAMHU
KOMaH/IbI,

-OLIEHMBATh KAa4€CTBO CBOET0 BKJIAJa B OOIIMNA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBbHO C(OPMYITHUPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHUS.

Pecynamuenvie YY/|

Camoopeanuzayusi:
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- BBIBJISITH NMPOOJIEMBbI B JKM3HEHHBIX M YyUYEOHBIX CUTYyalUsX, TPEOyOIMUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

- ODHCHTHPOBATHCS B PA3UYHBIX  TOAXOJAX TPUHATHA  pEIICHUIN
(MHIMBUIYATBHOE, IPUHSATHEC PEIICHUS B TPYMIIC, IPUHATHAE PEIICHUH TPYIIION );

- CAMOCTOSITEIPHO COCTABJISITH AJITOPUTM pelieHusT GU3MIECKON 3a/1auu WIN
IIaHa WCCIEMOBAHUA C YYETOM HMCEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BApUAHTHI PEIICHUN;

- IPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamoxoHmpons:

- 1aBaTh OLEHKY CUTYAIIMH U MpeJiaraTh Iiad e€ U3MEHEHUS;

- OOBSICHATh,  NPUYMHBI  JIOCTHXKEHUS  (HEJAOCTHXKEHUS)  Ppe3yJbTaToB
NEeSTEeILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh (B T.4. B XOJ BBINOJHEHUS
(GU3UYECKOTO HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

- OIIEHUBATh COOTBETCTBUE PE3yJIbTATA I[N M YCIOBHIM.

IMOYUOHANbHBIU UHMENNIEKN!

- CTaBUTH ce€0sl HA MECTO APYroro 4eJIOBEKa B XOJI€ CIIopa WU AUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTOTO.

llpunamue cebs u opyaux:

- IPU3HABATh CBOE MPABO HA OMIMOKY MPH pelieHn: GU3NUECKUX 3a/1ay Uiu
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

7 KJIACC

Ilpeomemmnvie pe3ynomamol 0C60€HUA NPOZPAMMbBL NO (PuU3UKE K KOHUY
00yuenus ¢ 7 Kuacce:

- ICTIOJIB30BaTh  MOHATHA:  (U3MYECKHME M  XMMHYECKUE  SIBJICHUS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJIE€b, TUIIOTE3a, €AUHUIIBI (DU3UUECKUX BEIIUYMH,
aToOM, MOJIEKyJla, arperaTHble COCTOSIHMSI BellecTBa (TBEpAOE, KUIKOE,
razooopasHoe), MEXaHMYeCKOe [IBIDKEHHE (paBHOMEPHOE, HEpaBHOMEpPHOE,
NPSIMOJIMHEWHOE), TPAeKTOPHs, paBHOJACHCTBYIOas cui, aedopmainus (ynpyras,
IIaCTUYECKas ), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

- paznuuath sBIeHUS (AudQy3us, TEMIoBOe IBUKEHHE YaCTHUI] BELIECTBA,
PaBHOMEPHOE JBUXEHUE, HEPABHOMEPHOE JIBM)KEHUE, NHEPLUS, B3aUMOJECHCTBUE
T€J, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpalllEHMs, Iepeaada
JaBJeHUsS TBEPABIMHU TEJIaMH, KHIKOCTAMHU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIABaHUE TEJd, MPEBPALICHUS MEXaHUYECKOW »HHEpruM) MO OMHCAHHMIO HX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

- pacrio3HaBaTh  IPOSBJICHUE M3YYEHHBIX (PU3MYECKUX SBJICHUI B
OKpY>KaOIllEM MHpE, B T.4. PU3NUECKHUE SABJICHUS B IPUPOJIE: IPUMEPDI JIBUKECHUS
C pa3JIMYHBIMU CKOPOCTSIMH B )KMBOW U HEXXUBOU MPUPOJIE, JENUCTBUE CUIIbI TPEHMUS
B IIPUPOJIE€ U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBIECHUS Ha KUBOW OpraHU3M,
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IJIaBaHUE pbIO, phlYard B TeJE YeIOBEKa, IPU 3TOM IMEPEBOJUTH MPAKTUUYECKYIO
3aa4y B Y4eOHYIO, BBIJCNATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUI;

- ONMCHIBATh M3YYCHHBIEC CBOICTBA TNl U (PU3UUYECKUE SBICHHUS, HCIIONb3YS
¢usznyeckue BeMMUYMHBI (Macca, OO0BEM, IUIOTHOCTH BEUIECTBAa, BpeMs, IMYTb,
CKOPOCTb, CPEIHSASI CKOpPOCTb, CHJIa YNPYTrOCTH, CHJIa TSDKECTH, BEC Tenla, cuia
TpeHUs, AaBieHUE (TBEPAOro Teja, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIIUEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKasl M OTEHLIUANIbHAS SHEPTHS] ), IPU
ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH,
uxX OOO3HAUCHUS U EJUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (QOPMYIIHI,
CBSI3BIBAIOILIUE TAHHYIO (PU3MUECKYIO BEJIMUMHY C JAPYTUMHU BEIIMYUHAMHU, CTPOUTH
rpayKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUNH;

- XapaKTEepU30BaTh CBOMCTBAa TeN, (PU3NYECKHUE SBJICHUS U MPOLECCHI,
WCIIOJIB3YS TpaBUjia CIOXKEHUs1 cuil (BAOJL OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackayg, 3akoH ApxuMmena, MPaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TOE
NPAaBUJIO» MEXAaHUKH, 3aKOH COXPaHEHHUS MEXaHHMYeCKOW SHEPTruu, MPHU 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

- 0OBSICHATH (DU3MYECKHUE SIBJIICHUS, MPOIIECChl U CBOWCTBA Tell, B T.4. U B
KOHTEKCTE CHUTyaludl IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE U3 |-2 JTOrMUecKUX I11aroB ¢
UCIOJIb30BaHUEM 1-2 M3y4EHHBIX CBOMCTBA (DM3MUECKUX SIBJICHUM, (PU3NUECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

- pemiath pacy€THbE 3a7ayud B 1-2 AeWCTBHs, HUCHOJB3YS 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIOLIME (DU3MUECKHUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS
3a/layd 3alUChIBaTh KPATKOE YCJIOBUE, MOJACTABIATh (PU3NYECKHE BEIUYHHBI B
(dbopMyIIbI ¥ TPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JTaHHBIE, HEOOXOINMBIE
JUISL pelieHusl 3a7ad, OLIEHMBATh PEATUCTUYHOCTh TOJYYEHHOW (PU3HUECKOU
BEJIMYMHBI,

- pacnio3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOKHO PpEIIUTh MpPHU OMOIIU
(bu3MYeCKUX METOJI0OB, B OINHMCAHUM MCCIEOBAHUSA BBIIETATh MPOBEPSIEMOE
npeanosjoxkeHue (TUMOTE3y), pa3iuyaTh W HUHTEPIPETUPOBATH IMOJYUYEHHBIN
pe3ysbTaT, HAaXOJIWUTh OIIMOKM B XOJE OIBITa, MPOBOAUTH BHIBOABI MO €ro
pe3yJibTaram;

- IPOBOAUTHh ONBITHI MO HAOMIOAEHUIO (U3MYECKUX SBICHUNA WJIH
¢usznyeckux CBOMCTB Tel: (HOPMYIHpPOBATH MPOBEPSEMbIE MPEANOI0KEHUS,
coOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYAOBaHUS, 3aMUCHIBATh XOJ1 ONbITA U
(dbopMyJIHpOBaTh BHIBOJIBI;

- BBITIONTHATh TIPSIMBbIE HM3MEPEHHUs PACCTOSHHUSA, BpPEMEHHU, MacChl TeTa,
0o0b€Ma, CHJIbI U TeMIEpaTyphl C HMCIOJIb30BAHMEM AHAJOTOBBIX M LHUQPPOBBIX
npuOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YyUETOM 3aJaHHOW aOCOIIOTHOMN
MOTPENTHOCTU U3MEPEHHIA;

- IPOBOJIUTH UCCJIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEIMUYMUHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMbBIX U3MEPEHUHN (3aBUCUMOCTU IyTH PABHOMEPHO
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JBUKYLIETOCS Tella OT BPEMEHU ABWKEHUS Te€Ja, CUJIbl TPEHMSI CKOJIBKEHHUS OT
Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN TeNl U HE3aBUCUMOCTHU CHIIBI TPEHUS
OT TUIOMIAJIM CONPHUKOCHOBEHUS Tell, CHJIbl YHIPYTOCTH OT YAJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa TMOrpyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT IIyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJI0, YCIOBUH IJIaBaHUA TeJl, YCIOBHI paBHOBECHUS pbluara U OJIOKOB,
y4acTBOBaTh B IJITAHUPOBAHUM YYEOHOIO HMCCIEIOBaHUSA, COOMpPATh YCTAaHOBKY WU
BBIMOJIHATh  WU3MEPEHUs, CIEAys MPEeNJoKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTarthl  TOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKUX BEJIWYUH B  BHUJE
OPEUIOKEHHBIX TaOMuI M TpaduKOB, MPOBOJUTH BBIBOABI 10 pE3yJIbTaTaM
UCCIIEJOBaHMSI;

- IPOBOAUTh KOCBEHHbBIE H3MEpPEHMs] (U3NYECKUX BEJIWYUH (IJIOTHOCTH
BELIECTBA JKUIKOCTH W TBEPAOIO Tejla, CHJA TPEHUS CKOJIbKEHUS, JAaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JEUCTBYIOIIAas Ha IMOTPYKEHHOE B MKUIKOCTh
Teno, KOA(DPUIMEHT TMOJEe3HOr0 JEHUCTBUS MPOCTHIX MEXAaHU3MOB), ClIEIys
OPEIJIOKEHHOW  MHCTPYKIMU: TPU  BBHIMOJTHEHHH  HW3MEPEHHH  coOmpaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM BEINYUHBL;

- cO0IIOIaTh MIpaBUiIa TEXHUKU O€30MACHOCTH MpHU paboTe ¢ Ja00paTOPHBIM
o0opy10BaHUEM;

- IMETh TIPEJICTABICHUE O MPHUHIMIIAX ACHCTBHS MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOIIAIOLIUECS COCYbl, OapoOMETp,
pblYar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;

- XapaKTepu30BaTh MPUHLHUIBI  JEUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C HCIOJIb30BAHUEM MX ONMHUCAHMS (B T.4.: MOJLIUITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TIPecc, MaHOMETp, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMEeTp), MCIONb3ys 3HAHUS O CBOMCTBAaX (HU3MUECKUX
SBIICHUH 1 HEOOX0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

- IPUBOJUTh  TpUMEpPhl  (HAXOAWTh HMHPOpPMAIMIO O  TMPUMEPax)
MPAKTHYECKOTO MCTOIh30BaHUS (PU3NUECKIX 3HAHWW B MOBCETHEBHOM KHU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3J0POBbsI U COOJIOJEHHUS HOPM HKOJOTHYECKOTO
TOBEJICHUA B OKPYKAIOUIEH Cpele;

- OCYILIECTBIIATh OTOOpP HCTOYHMKOB uHGopmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM
U MyTEM CpPaBHEHHUS Pa3IMYHBIX MCTOYHHUKOB BBIACISATH HMHPOpPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

- UCTIOJIb30BaTh MPHU BBHIMOJIHEHUH YUYEOHBIX 33JaHUIl Hay4HO-TIOMYJIPHYIO
JauTepaTypy (pu3MuecKkoro coaepikaHus, CIpPaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BianeTh npuéMaMud KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

-c03/1aBaTh COOCTBEHHbIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2-3 HUCTOYHMKOB HMH(OpPMAlLMM, B T.4. MyOJIUYHO IPOBOAUTH KpaTKue
COOOILIEHUSI O pe3ysbTarax MNPOEKTOB WM y4eOHBIX HMCCIEAOBAHUN, IPHU ITOM
IPaMOTHO MCHOJb30BaTh M3YUYEHHBbIH NOHATUHHBIN ammapar Kypca (u3uky,
COIIPOBOX/IATh BBICTYIUIEHUE IIPE3CHTALIUEH;
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- IPU BBITIOJIHEHUH Y4YEOHBIX MPOEKTOB W HCCIEAOBAHUI pacnpenensiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3a/ladyaMU, CJICIAUTH 3a
BBITIOJTHEHUEM IJIaHa JICUCTBUM, OLIEHUBATh COOCTBEHHBIN BKJAJ B JACSATEILHOCTD
TPYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIHCTBHUE, YUYUTHIBasi MHEHUE
OKpPYXaIOILUX.

8 KUIIACC

Ilpeomemmnvie pe3yromamol 0C60EHUA NPOZPAMMbBL RO (Pu3zuke K KOHUY
00yuenus ¢ 8 Knacce:

- ICTIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKECHHUE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSHUSI BEIIECTBA, KPUCTAINIMYECKUE U
aMmopdHbIe TeJjla, HACBHIIMICHHBIM W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh BO3/yXa,
TeMmrepaTrypa, BHYTPEHHSISI DHEpPrus, TEIUIOBOM JBUTraTelb, SJIEMEHTapHbBIN
AIEKTPUYECKUIN 3apsij, AJICKTPUUYECKOE TI0Jie, MPOBOJHUKUA U JUDJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

- pa3nuyarh SBJIEHUS (TEIJIOBOE paclIMpEeHUe U CKaTHhe, Temiolnepesaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHHWE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHWE, KpucTaum3auus  (OTBEplEBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE), FICKTPU3aLUs Tell,
B3aMMO/JICHCTBUE 3aPSAJ0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOT'O TMOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAS MHAYKIIMS) IO OINMUCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

- pacrio3HaBaTh MPOSIBICHUE UW3YYCHHBIX (U3UYECKUX SIBICHUN B
OKpY’)KarollleM Mupe, B T.4. (U3UYECKHUE SBJICHUS B MPUPOJE: MOBEPXHOCTHOE
HAaTSDKCHUE W KamWwUSIPHBIE SIBJIEHUST B TIPUPOJE, KPUCTAUIBI B TIPHUPOJIE,
uzinyuyenue CoJHIla, 3aMep3aHre BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUUECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Apei( MOJIOCOB, POJIb MArHUTHOIO
nmojist JUIs KU3HU Ha 3emiie, TMOJSpPHOE CHSHHE, NpPU ITOM TEPEBOIUTH
MPaKTUYECKYI0 3aadyy B Yy4eOHYI, BBIICNSITh CYIICCTBEHHBIE CBOMCTBa
(mpu3HaKu) HU3MIECKUX SIBICHHM;

- ONTUCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (PU3NUYECKHUE SBICHUS, UCIIONB3YS
bu3nueckue BEIUYMHBI (TeMmIlepaTypa, BHYTPEHHSISI DHEPrusi, KOJUYECTBO
TEIUIOThI, yJAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTa IJIaBICHUS,
yAelbHasl TEIJIOTa Mapoo0pa3oBaHUs, yJeldbHas TEIUIOTa CTrOpaHusl TOILIUBA,
KOO PUIIMEHT TONe3HOTO JEHUCTBHSI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIIAKHOCTh BO3/yXa, OJICKTPUUECKUM 3apsil, CHJIa TOKA, DJJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKAa), MpPU OMNHUCAHUM MPABUIBHO
TPakTOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIUE JIAHHYIO
(bu3MYeCcKy0 BEIMYUHY C JAPYTMMH BEIMYMHAMH, CTPOUTH I'pa@UKU H3yUEHHBIX
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3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

- XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPHNO3ULIUUA MOJed (Ha KAauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHUs 3apsaa, 3akoH OMa JuIs yyacTka nenu, 3akoH J[xoynsa-Jlenna, 3akoH
COXpPaHEHUsI PHEPTHUH, TIPH 3TOM YMETh (OPMYIUPOBATH 3aKOH U 3alHCHIBAThH €T0
MaTEMaTU4YECKOE BbIPAKEHHUE;

- OOBSICHATH (PU3UYECKHUE TPOLIECCHl U CBOMCTBA TE€J, B T.4. U B KOHTEKCTE
CUTyalluid MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh I[PUYUHHO-
CIIC/ICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE U3 1-2 JOTMYECKHX IIaroB C
UCIIOJIb30BaHUEM |-2 H3y4EeHHBIX CBOWCTBA (PU3WYECKUX SIBICHUH, (PU3NUYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

- pemiath pacy€THBIE 3a7adyd B 2-3 JEWCTBUSA, MCHOJB3YysS 3aKOHBI M
(bopMyIbl, CBs3bIBAIONIME (DU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAaIM3a YCJIOBHS
3a/layd  3allChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX IS
pElIeHMs 3a1a4, BRIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ peleHus,
IIPOBOJUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3NYECKON BEITUUYHUHBI
C U3BECTHBIMU JaHHBIMH;

- pacrio3HaBaTh NpPOOJEMBI, KOTOPHIE MOXXHO pEIIUTh MNpU MOMOUIA
(U3MYECKUX  METOJIOB, HCIOJb3yS ONUCAHUE HCCIEHOBAHUS, BBIICIATH
IIPOBEPSEMOE IIPEAINOIOKEHNE, OLICHUBATh MPABWIBHOCTH IOPSIKA MPOBEICHUS
VICCJIEIOBAHMSI, IPOBOJIUTH BBIBOJIBI;

- IPOBOAUTH ONBITBI MO HAOMIOAEHUIO (U3MYECKUX SBICHUNA WIH
¢uznyecKkux CBOWCTB Ted (KamWUISPHbIC SIBJICHMS, 3aBUCUMOCTb JaBJICHMUS
BO3JyXa OT €ro o0ObéMa, TeMIepaTypbl, CKOPOCTH Ipolecca OCThIBAaHUS U
HarpeBaHusi IMpH M3IYYEHUM OT LBeTa Hu3Jydawled (TOorIomaroei)
MOBEPXHOCTH, CKOPOCTh UCMAPEHUsI BOJBI OT TEMIEPATYPbl JKUJIKOCTU U TIJIOIATN
e€ MOBEPXHOCTH, BJEKTPU3ALMS TET U B3aUMOJACHCTBUE AJEKTPUUECKUX 3apsJIOB,
B3aMMOJICUCTBUE TOCTOSSHHBIX MAarHUTOB, BH3yaJlM3allMs MAarHUTHBIX TOJEH
MOCTOSIHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM,
CBOMCTBa JJICKTPOMArHuWTa, CBOMCTBA DJIEKTPOJBUTATENsl MOCTOSHHOTO TOKA):
bopMyIupoBaTh MPOBEPSIEMbIE MPEANOIOXKEHUsS, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO0 00OpYyAOBaHMs, OINMCHIBATH XOJA OINbITa W (HOpMYJIHUPOBAThH
BBIBOJIBL;

- BBIIIOJIHATH NPSIMbIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIBLHOM BIA)KHOCTH
BO3/lyXa, CUJIbl TOKA, HANpPSHKEHHUsI C MCIOJB30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YyJbTaThl M3MEPEHHUI C Yy4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

- IPOBOJUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJAHON (PU3NYECKOW BEIMUYUHBI OT
JIPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH COMPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TOMEPEYHOr0 CEYEeHHUS] U YIEIbHOTO
CONPOTHUBJIEHUS BEIECTBA MPOBOJHUKA, CHJIBI TOKA, UIYLIErO 4Ye€pe3 MPOBOJHUK,
OT HaNpsHKEHUS Ha MPOBOJHUKE, MCCIEAOBAaHUE TOCIENOBATENBHOTO U
napajyieIbHOTO  COECMHEHUN MPOBOJHUKOB): IJIAHUPOBATh KCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMIOJIHATH MU3MEPEHUS, ClIeysl MPEJIOKEHHOMY IIaHy,
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(buKCUpOBaTh Pe3yJIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TaOIUI] U TpadUKOB,
IIPOBOJUTH BBIBOJBI IO PE3yJIbTaTaM UCCIET0BAHMS;

- IPOBOANTh KOCBEHHBbIE HW3MEpeHUs (U3HUECKUX BeIMUMH (yIeiabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd MpEeMIOKEHHOW WHCTPYKIMU, W BBIYHCIATH 3HAYECHHE
BEJINYMHBL;

- co0II01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

- XapaKTepU30BaTh MPUHIMUIBI  JCHCTBUS HM3YyYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C HCIIOJIb30BAaHMEM UX ONUCaHus (B T.4.. CHUCTEMa
OTOIUIEHUS JIOMOB, THTPOMETp, MapoBas TypOMHA, aMmIepMeTp, BOJBTMETP,
CUETYMK  IJEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AJIIEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOIO TOKA), HCIOJIb3YS 3HAHUS O
CBOMCTBax (PU3HUYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

- paclio3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEPHUTEIIbHBIE
npuOOpsl MO CXeMaM M CXEMaTUYHBbIM PHCYHKaM (AKUIAKOCTHBIA TEPMOMETP,
TEPMOC, IMCHUXPOMETpP, TUIPOMETP, JIBUTraTtelb BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
IIOCJIEOBATEIbHBIM W NApAJUICIBHBIM COCIMHEHHEM 3JEMEHTOB, pasjnyas
yCIJIOBHBIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

- IpUBOJUTh  OpUMEphl  (HAXOAUTh  HMH(OpPMALMIO O  MpUMEpax)
IPAKTUYECKOTO UCMOIb30BaHUS (PU3NUECKUX 3HAaHUN B MOBCETHEBHOW KU3HU IS
oOecrieueHus: OE30MAaCHOCTH TMpU OOpalieHuu ¢ TpudoOpaMu M TEXHUYECKUMH
yCTPOMCTBAMM, COXpPaHEHHUS 3I0POBbsl U COONIIOEHUS HOPM 3KOJIOIMYECKOIo
MOBEACHUS B OKPY KAIOLIEH Cpeae;

- OCYIIECTBIIATh MOMCK HWHGOpPMAIMU  (PU3UYECKOrO COAEpk aHUS B
HNHTepHeTe, HA OCHOBE UMEIOIIMXCA 3HAHUHN U MTyTEM CPABHEHUS JOMOTHUTEIbHBIX
VCTOYHHUKOB BBIIEIATh MH(OpPMALUIO, KOTOpPAs SIBISETCS NPOTUBOPEUYUBOU WITU
MOKET ObITh HEIOCTOBEPHOM;

- MCTIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 33JaHU HAyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTrO COAeprKaHUs, CIPAaBOUYHbIE MaTepHallbl, PECYpChl CETU
WuTepHer, BianeTh npuéMaMud KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- Co371aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHMUS,
0000mass wHGOPMAIMI0O HW3 HECKOJBKUX HWCTOYHHUKOB, B T.4. MyOJIHMYHO
IIPEACTABIIATh PE3YNbTATHl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESITEIIBHOCTH,
IPU OTOM TPAMOTHO MCIIOJIB30BaTh HM3YYEHHBIM MOHATUWHBIA anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIVICHUE MTPE3CHTALINEH;

- IpYM  BBINOJHEHUH YYE€OHBIX NPOEKTOB U HCCIEAOBaHUN (PU3NYECKUX
MPOLIECCOB  pacIpeiesiaTh O0S3aHHOCTM B TIpynmne B COOTBETCTBUU  C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 3a BBINIOJIHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €0, OLEHMWBATh COOCTBEHHBIM BKJIAJ B JAESITEIBHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, MPOSBISAS T'OTOBHOCTh
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paspeuaTh KOH(MIUKTHI.

9 KJIACC

IlIpeomemmnvie pe3ynomamol 0C60CHUA NPOZPAMMbBL NO (uU3UKe K KOHUY
o0yuenusn ¢ 9 Knacce:

- ICTIOJIb30BaTh TMOHATHUS: CHUCTeMa OTcu€ra, MarTepualibHas TOUKa,
TPACKTOPHsI, OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMKEHUS, AedopMarus (yrnpyras,
IlacTUYeckasi), TpPEHUE, ILEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTbh U
neperpy3ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHMYECKHE KOJeOaHWs M BOJHBI, 3BYK, MHGPa3ByK U
yIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U NalIbHO30PKOCTh, CIIEKTPhI MCITyCKAaHUS U TOTJIOMICHUS, aibda-,
OeTa- U TaMMa-u3y4ueHuUs, U30TOMbI, SJICPHASI DHEPTETHKA;

- pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIB)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMajeHUE
TeJl, PABHOMEPHOE JBIKEHHUE MO OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, pEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIC KOJICOaHMUs ),
PE30HAHC, BOJIHOBOE  JBIJKEHHE, OTpaXE€HHWE  3ByKa, MPSAMOJUHEUHOE
pacrpocTpaHeHue, OTPAKEHHUE U TMPEIIOMJICHHWE CBETa, IIOJIHO€ BHYTpPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP U CIOKEHHUE CIEKTPATbHBIX
IBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaAUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTPa U3JIyYEHHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

- pacrio3HaBaTh MPOSIBICHUE UW3YYCHHBIX (U3UYECKUX  SIBICHUN B
OKpYy»atoiieM Mupe (B T.4. pusnyeckue sSBJICHUS B MPUPOJIC: MPUITUBBI U OTIIUBHI,
nBrokeHue 1iaHer (COJHEYHOM CHCTEMBI, PEAaKTHBHOE JBH)KEHUE JKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIJICTPSCEHHE, CEHCMUYECKHUE
BOJIHBI, I[yHAMH, X0, I[BETa TEJ, ONTUYECKUE SABJICHUS B MIPUPOJIE, OMOJIOrMYECKOe
JEUCTBUE BUIUMOTO, YIbTPa(UOJIECTOBOTO W PEHTTCHOBCKOTO H3JIYyUYCHH,
€CTEeCTBEHHBIN paJUOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaTuOaKTHBHOE
U3JIy4yeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3Jy4YCHUH Ha
OpraHu3M 4YeJIOBEKa), MIPU ITOM MEPEBOAUTH MPAKTUUECKYIO 33jad4y B Y4EOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

- ONTUCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (PU3NUYECKHUE SBICHUS, UCIIONB3YS
dbu3nueckue BENWYMHBI (CpeJHSE W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEpPEMENIEHUE, MyTh, YIIIOBAasl CKOPOCTD,
CWJIa TPEHHS, CUJia YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJICHHS,
BEC Teja, WMITYJIbC TeJla, UMITYJbC CHJIbI, MEXaHWUecKas padoTa W MOIIHOCTH,
NOTEHIUAJIbHASl DJHEpPrusi Teja, TMOJHITOr0 HaJd MOBEPXHOCTHIO  3€MIJIH,
MOTEHIIUAJIbHAS DHEPIUsl CXKATOW TMPYKUHBI, KUHETUYECKAas DHEPrus, IOJHas
MEXaHUUYEeCKasl dHEPrusi, IEPUO U YacTOTa KOoJieOaHU, JUTMHA BOJHBI, FPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMJICHUSI CPEIbl), MPHU
ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH,
0o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIibl,
CBSI3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTMMU BETUYMHAMU, CTPOUTH
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rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

- XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCITOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOT'O TATOTEHHMSI, TPUHLIMI
CYNEpIIO3ULIMA CHWJI, NPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbIOTOHA,
3aKOH COXPaHEHHS UMITYJIbCa, 3aKOHBI OTPAXKEHHS U MPEJIOMJICHUSI CBETA, 3aKOHBI
COXpaHEHMs 3apsiI0BOIO0 M MACCOBOIO YHMCEN IPH SAEPHBIX PEAKLMAX, IPH 3TOM
(dbopMyIIMpOBaTh 3aKOH U 3alMCHIBATh €M0 MaTEMATHUYECKOE BBIPAKECHHUE;

- OOBSICHATH (PU3UYECKHUE TPOLIECCHl U CBOMCTBA TE€J, B T.4. U B KOHTEKCTE
CUTyallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE U3 2-3 JIOTUYECKUX IIAaroB C
UCIIOJIb30BaHUEM 2-3 HM3YyYEHHBIX CBOWCTBA (PU3WYECKUX SIBICHUM, (PU3NUYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

- pemiaTh pacu€THele 3adaud (omuparomyecss Ha CcUCTeMy u3 2-3
yYpaBHEHUH), HCHOJb3Yysl 3aKOHBI W (QOpPMyIbl, CBA3BIBAIOIIME (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHajIM3a YCJIOBHS 3a/Jaud 3alUChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITH HEAOCTAIONIME WIM M30BITOUHBIE JaHHBIE, BHIOWpaTh 3aKOHBI U
bopMmynbl, HEOOXOIMMBIE [JIsl PELIEeHHs, MPOBOJIUTH PACYETHl W OLIEHUBATH
PEANMCTUYHOCTh NOJYYEHHOIO 3HAY€HUS (PU3NUYECKON BETUYNHBL;

- pacrio3HaBaTh NpPOOJEMBI, KOTOPHIE MOXXHO pEIIUTh MNpU MOMOUIA
(U3MYECKUX  METOJIOB, HCIOJb3yS ONUCAHUE HCCIEHOBAHUS, BBIICIATH
IPOBEPSIEMOE TPEINOI0KEHNE, OLECHUBATh MPABUJIBHOCTh IOPSIKA MPOBEICHUS
UCCIIEIOBaHMsI, IPOBOANUTD BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN
U OIIBITOB;

- IPOBOAUTHh ONBITHI MO HAOMIOAEHUIO (U3MYECKUX SBICHUNA WIH
¢usznyeckux CBOMCTB Ten (uM3yueHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpPaHEHHUsl PHEPIUHU, 3aBUCUMOCTb Meproja KoJieOaHUM NMPYyKUHHOTO MasiTHHKa
OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTY/IbI MaJIbIX
KOJIeOaHM, NPAMOJUHENHOE PACIIPOCTPAHEHHUE CBETA, pa3jioKeHue OeIoro cBera
B CIEKTp, HU3YYEHUE CBOMCTB HM300paK€HUS B IIJIOCKOM 3€pKaje U CBOMICTB
n300paXkeHusl TpeaMera B coOuparonied JMH3e, HAOJIOJACHUE CIUIOMIHBIX U
JUHENYaThIX CHEKTPOB M3JIYUYEHHUSA): CaMOCTOSITENIbHO COOMpATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pYy/IOBaHHUS, OMHUCHIBATH XOJ OMbITA U €r0 PEe3yjbTaThl,
bopMyIMpPOBaThH BHIBOJIHI,

- IPOBOAUTH MPH HEOOXOJWMOCTH CEPHUIO MPSMBIX HW3MEPEHHUH, Ompeesss
CpelHee 3HaueHUE M3MepseMoil BennuuHbl ((POKYCHOE paccTosiHuEe coOuparouieit
JIMH3BI1), 000CHOBBIBATH BHIOOP CrIoco0a u3MepeHus (M3MEepUTeILHOTO Tprdopa);

- IPOBOAMUTh HUCCJIEIOBAaHUE 3aBUCHUMOCTEH (PHU3MYECKHX BEJIUYUH C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIJKEHHM 0€3 HadajJbHOM CKOpPOCTH, Nepuoaa KojieOaHui
MaTEMaTUYECKOr0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yria TaJeHWs M yrja NpeIOMJICHHs OT Yyrja MaJeHus): IJIaHUpOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIyYeHHOU 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKoB,
IIPOBOJIUTH BBIBOBI MO pe3yJIbTaTaM UCCIIEI0BAHMUS;

- IPOBOJIUTh KOCBEHHbIE H3MEPEeHHUs] (DU3NYECKUX BEJIUYUH (CpeaHss
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CKOpPOCTb M YCKOpPEHHE Tejla NpU PaBHOYCKOPEHHOM JBM)KEHHMH, YCKOpPEHHE
CBOOOHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOA(D(PUIIMEHT TPEHHs CKOJIbXKEHUS,
MeXaHW4yeckas paboTa W  MOIIHOCTh, YacToTa MW TMepHoj  KojeOaHui
MaTE€MaTUYeCKOro M MPYKHMHHOIO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomein
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IIAHUPOBATH  HW3MEpPEHHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHHMS, CIEAYS MPEII0KEHHON
WHCTPYKIUHU, BBIYMCIATH 3HAYECHHE BEJIMYMHBI M AHAJIM3UPOBATH MOJYyYEHHBIE
pe3yNbTatThl 'c yUETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHUM;

- cOOI0aTh MPAaBUJIa TEXHUKU 0€30IIaCHOCTH IIpHU padoTe ¢ 1a00paTOpHBIM
000py1I0BaHUEM;

- pa3iauyaTh OCHOBHBIE MPU3HAKM M3YUYEHHBIX (U3MUECKUX MOJENEH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAasi MOJENb ATOMa, HyKJIOHHAsI MOJEb ATOMHOTO SIpa;

- XapaKTEepU30BaTh MPUHLUIBI JCHCTBUS HM3YyYEHHBIX HOpUOOPOB U
TEXHUYECKUX YCTPOWCTB C HCIOJB30BAHUEM HX ONUCAaHUA (B T.4.. CIIHIOMETD,
JATYMKU TOJI0KEHUS, PACCTOSHUSA U YCKOPEHUS, PAKeTa, 3X0JIOT, OUYKH, IEPUCKOII,
¢doToamnmapar, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABJICHHA U
HEe00XoaUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

- HCTI0JIb30BAaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelieHnr Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U cCOOMparoiei JIMH3e;

- IpUBOJUTh  OpUMEphl  (HAXOAUTh  HMH(OpPMALMIO O  [pUMEpax)
IPAKTUYECKOT0 UCMOIb30BaHUS (PU3NUECKUX 3HAaHUN B MOBCETHEBHOM XKU3HU IS
oOecrieueHus: 0€30MaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

- OCYIIECTBIIATh TNOUCK HHPopMauuu B HHTEpHETE, CaMOCTOSTEIbHO
bopMyupysi MOUCKOBBIA 3aMPOC, HAXOAUTH MYTH ONPEIEICHUS JOCTOBEPHOCTH
NOJIy4eHHOW MH(POPMALIMM HA OCHOBE MMEIOIIMXCS 3HAHMM M JOMOJHUTEIbHBIX
MCTOYHUKOB,;

- MCTI0JIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 33JaHU HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY, CHPABOYHBIE MaTepHasbl, pecypcbl ceTu VIHTepHeT, BIaIeTh
npuéMaMy KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHusl MHPOPMAIUU U3 OJIHOM
3HAKOBOW CHCTEMBI B APYIYIO;

- co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB, IMyOJUYHO MPEACTABIATH PE3yJIbTAaThl
IIPOEKTHOW HJIM UCCIENOBATEIbCKONW JEATEIBHOCTH, MPU 3TOM IPAMOTHO
MCITOJIb30BaTh M3YUYEHHBIN MOHSATUHHBIN anmnapaTr u3ydaemoro paszaena (Gu3uKd U
COMPOBOXK/IaTh BBICTYILJIEHUE MPE3CHTALMEH C YUYETOM OCOOEHHOCTEH ayIuTOpHUH
o0y4Jarommxcs.
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TemaTuyeckoe miaHupoBaHue 1o Gusuke 7 Kiacc

N | tema KOJI-
BO
JacoB
1 | ®usuka u ee poiib B MO3HAHUH OKPYKAIOIIETO 6
MHUpa
2 | llepBoHavasbHBIC CBEJICHUS O CTPOCHHUH BEIIESCTBA 5
3 B3aumopaeiicTBue Ten 23
4 | JlaBiaeHUE TBEPJBIX TEIL, )KUJIKOCTCH M ra30B 20
5 | Pabota u MOIITHOCTE. DHEprus 12
Pe3epB Bpemenu 2
Htor 68
TemaTuyeckoe mIaHUpoOBaHUE MO PU3UKE 8 Ki1acce
N | tema KOJI-
BO
JacoB
1 | TennoBbie IBICHUS 28
2 | DIeKTpUYEeCKHE SBICHUS 26
3 | DneKTpOMarduTHbBIC SIBJICHUS 12
Pe3epB Bpemenu 2
Utor 68
TemaTndeckoe mraHupoBanue o gusuke 9 kmace
N | tema KOJI-
BO
JacoB
1 3aKOHBI IBUKECHUS U B3aUMOJEHCTBUS TEN 40
2 | Mexanudeckue KojaeOaHus M BOJHBI. 3BYK 15
3 | CBeToBBIC SABJICHHS. DIEKTPOMATrHUTHBIE BOJHBI 21
4 | Ctpoenue aromMa u aTtomMHoOro sjapa. Mcmomnws3zoBanuwe sHeprum | 17
ATOMHBIX SIJIep
5 IToBTOpHUTENHEHO-0000ITAIOIINI MOTYJIh 9
Htoro 102
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