3.11 PabGouasi nporpaMma 1no y4eGHOMY npeaMety
«@Pu3uka» (0a30BbIil yPOBEHB).

3.11.1. PaGouas mporpamMma mo yueOHOMY mpenmery «Dusuka» (0a30BbIif
ypoBeHb) (mpeaMeTHas o0nacTh «EcTrecTBeHHO-Hay4yHBIE TIpeAMETHI») (Jaiee
COOTBETCTBEHHO — Tporpamma 1o (¢usuke, ¢u3MKa) BKIIOYAET MOSCHUTEIHHYIO
3aMKCKY, COJIepKaHUE 00yUEHUs, IIIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS IPOrPaMMBbl
no usuke.

3.11.2. [losicHuTenpHas 3aMucKa.

3.11.2.1. Tlporpamma 1o (pu3HKe HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS
COCTaBJICHa Ha OCHOBE MOJIOKEHUN M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeameTa « Du3ukay.

3.11.2.2. Conepxxanne  mporpamMmbl 1o  (U3MKE  HAmpaBlICHO  Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOHW  TpPaMOTHOCTH  OOydarommuxcs U
OpraHu3alMi0 U3yuyeHus (U3MKU Ha JEsTeNbHOCTHON OcHOBe. B mporpamme mo
¢u3MKe Y4YMTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTro MpeaMeTa B pealu3aliu
tpeboBannii ®I'OC OOO K MIaHUPYEMBbIM JIUYHOCTHBIM U METanpeIMETHBIM
pe3ynpTaTamM OOydYeHHs, a TaKKe MEXIPEIMETHBIC CBS3H €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00ILIET0 00pa30BaHUsl.

3.11.2.3. [Iporpamma mo (¢u3HKe YyCTaHABIMBAET paclpeieiieHue y4eOHOro
Marepuaia Mo roaaM oOydeHus (MO KjaccaMm), TMpeyiaraeT MPUMEPHYIO
MOCNIEIOBATEIbHOCTh HM3yYEHUSI TEeM, OCHOBAHHYI0 Ha JIOTHKE DPa3BUTHUS
IPEIMETHOTO COIeP)KaHUS U yU€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

3.11.2.4. TIporpamma 1o ¢Qusnke pazpaboTaHa ¢ IEIbI0 OKa3aHUS
METOUYECKON TIOMOIIM YYUTEII0 B CO3/IaHUU paboveil mporpaMMebl 1Mo y4eOHOMY
npeaMeTy.

3.11.2.5. ®usuka SIBJISIETCS CUCTEMOOOPa3yIONTUM VTS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3y4aeMbIX XHUMHEH, OHOJIOTHUEH,

acTpoHoMUEN U (u3ndeckoil reorpadued, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO
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KapTUHY MHpPA, MIPEIOCTABIISIET HanOoJee sICHbIe 00pa3ilbl MPUMEHEHHSI HAYIHOTO
METO/Ia TTIO3HAHUS, TO €CTh CIIOCO0A MOTyYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

3.11.2.6. OmHa u3 riaaBHBIX 3a7a4d (PU3UIECKOTO 00pa30BaHUS B CTPYKTYpeE
oOmmiero oOpa3oBaHUsi COCTOMT B  (OPMUPOBAHUU  €CTECTBEHHO-HAYUYHOU
I'PaMOTHOCTH M UHTEpECa K HayKe y 00y4YaroImuXcs.

N3yuenne ¢us3ukn Ha YrUIyOJIEHHOM YpOBHE IMpEANojaraer OBJaJcHHE
CICAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIUMH €CTECTBEHHO-HAYUYHYIO
TPaMOTHOCT:

Hay4YHO OOBSCHSTH SIBJICHHUS,

OIICHUBATh U TOHUMATh OCOOCHHOCTU HAyYHOT'O UCCIIEIOBAHUS;

UHTEPIPETUPOBATh JAHHBIE U HCIOJIH30BaTh HAYYHBIC JOKA3aTEIbCTBA IS
MOJTYYEHHS BEIBOJOBY.

3.11.2.7. llenu wu3ydeHus (U3UKK HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs OIpeeiIeHbl B KOHIICNIMU TMPENoJaBaHusi y4eOHOro mpeamera
«Duzuka» B 00pa3oBaTeNbHBIX OpraHuzanusx Pocculickoit  ®dexaeparuu,
peanu3yroIMX OCHOBHBIE 00111€00pa30BaTEIbHBIC IPOTPAMMBI.

3.11.2.8. lenu uzy4yeHus: Gpu3MKu:

MpUOOpETEHUE UHTEpeca W CTpeMJIeHUs OOydaroluxcsi K HaydHOMY
W3YYECHHUIO TPUPOJIBI, Pa3BUTUE WX HMHTEIUICKTyaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHMS U (popMuUpOBaHHE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpoBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4YCeHHs] OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHUE MPEACTABICHUNA O poiau (U3MKK 71 Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymieit
poeCCHOHAIBHOW  JCATEILHOCTH, CBS3aHHOHM ¢ (HU3MKOHM, IIOATOTOBKA K
JTanbHENIIeMy 00y4eHUIO B 3TOM HaIIPaBJICHUH.

JlocTkeHre ATUX leied mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOITUX 3a]1ay:
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npuoOpeTeHNe 3HAHUI O JUCKPETHOM CTPOEHUH BEILIECTBA, 0 MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHUE YMEHUUN OIMUCHIBATh U OOBSICHATH (PU3NUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUK;

OCBOCHHME METOJOB PpEIICHUS TMPOCTEHIIMX pPacu€THhIX 3adad ¢
UCITIOJIb30BAaHUEM busznuecKux MOJIeIIeH, TBOPYECKUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOIIOIATh MPUPOIHBIC SBICHUS U BBINOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHE NPUEMOB pabOThl ¢ MHPOpMalMEed (PU3NYECKOrO COAEepkKaHUS,
BKJItOYasi MH(GOPMALMI0O O COBPEMEHHBIX JAOCTHXKEHUAX (U3HUKHM, aHalIu3 |
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIINK;

3HAKOMCTBO €O chepaMu NpodheCCUOHATIBHON JESTEIbHOCTU, CBA3aHHBIMU C
¢bu3MKONW, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
bu3MYeCcKO HAyKH.

3.11.2.9. O6mee uncao 4acoB, pEKOMEHI0BAaHHBIX I M3YUeHUS (U3UKH Ha
0a30BoM ypoBHe, — 238 "acoB: B 7 kjiacce — 68 yacoB (2 yaca B HEJIeJ0), B 8 Kjlacce
— 68 yacoB (2 gaca B Heneno), B 9 knacce — 102 yaca (3 yaca B Hefieno).

[IpeasaraemMelil B mporpaMmMe Mo (pu3MKe nepeyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOME0OBATEIbHBIM, YUUTENb JIEaeT BbIOOp MpPH MPOBEIECHUU
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTI'O FOCYJapCTBEHHOT'0 3K3aMeHa Mo (pusuke.

3.11.3. Conepxanue oOyueHus B 7 Kiacce.

3.11.3.1. ®usuka u €€ posb B MO3HAHUU OKPY’KAIOIIEro MUpa.

®usuka — Hayka o mpupone. ABneHus npupoabl. Ousznueckue sBICHUSA:
MEXaHUYECKHUE, TEMIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznueckue BenuuuHbl. W3mepenue ¢usznueckux BeanuuH. Dunveckue
npudopsl. [lorpemHocts u3mMepeHnit MexiyHapoiHasi cCucTeMa euHull.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH M3Yy4YalOT MPUPOLIY.
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EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO

BOMPOCA, BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE

HabmoaemMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TTOMOIIBIO MOJEIIEH.
3.11.3.1.1. J/IemoHCTpaIuu.

MexaHuveckue, TEIIOBbIE, YJIEKTPUUYECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

duznueckre MpuOOPHl U MpoLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
(G POBBIM IPUOOPOM.

3.11.3.1.2. JTaGopaTopHbie pabOTHI M OMBITHI.

Omnpenenenre 1eHBI ASTEHUS KA U3MEPUTEITHHOTO TpUOOopa.

W3mepenue pacCcTOSIHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEa.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne TemrepaTypbl NP TIOMOIIM JKHJIKOCTHOTO TEPMOMETpa M
JTaTYNKA TEMITePaTypPhl.

[IpoBenenue wccneAoBaHUs MO TMPOBEPKE THUMOTE3bI: JATBHOCTH IOJIETA
[IapuKa, myneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

3.11.3.2. [lepBoHavasibHBIE CBEJICHUS O CTPOCHUH BEIIECTRA.

CrtpoeHnue BemiecTBa: aTOMBI M MOJEKYJbI, HX pa3Mmepbl. OIBITH,
JIOKa3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmkenne wyacTtuil BemecTBa. CBS3b CKOPOCTH JIBIDKEHUS YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuil
BEII[ECTBA: MPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPABIX
(KpUCTaUIMYeCKuX) Tel. B3auMoCBsI3b MEXIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

3.11.3.2.1. J/IleMoHCTpaIHH.

Habnoienne O6poyHOBCKOTO IBHKEHUSI.

Ha6nronenune nuddysun.

Hab6nronenue siBiaeHui, 00bSICHIIOMUXCS MPUTSXKEHUEM WUJTH OTTAIKMBAHUEM

JacCTHIl BCIICCTBA.
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3.11.3.2.2. JTaGopaTopHbie pabOTHI U OMBITHI.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).

OnbITel IO HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO PUTSKEHHUS.

3.11.3.3. /IBmwxeHue U B3aUMOJCHCTBUE TEII.

MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenue wHepuMH. 3aKOH WHEpUUH. B3anMoAEHCTBUE TENl Kak MNpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBs3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULE
o0BbEMa BelleCTBa.

Cuita KaK XapakTepUCTHKaA B3auMOJEUCTBUSA Tell. Cuia ynpyrocTd M 3aKOH
['yka. M3mepenune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B MPUPOJIEC U TEXHUKE.

3.11.3.3.1. J/TemoHcTparuu.

Habnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3mepenne CKoOpoCTH NPSIMOJIMHENHOTO ABUKEHUSI.

HaGnronenue siBneHust HHEPIUU.

Ha6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc M0 B3aUMOJICUCTBHIO TE.

CrioxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

3.11.3.3.2. JIabopatopHbie pabOThI U OIBITHI.

OrnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapUKa B >KHIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

Omnpenenenue cpeaHedl CKOPOCTH CKOJBKEHHUS Opycka WM LIapuKa I10
HAKJIOHHOM TUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTb pacTsbKeHUs (AedopMaiiun)
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NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

OnbIThI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKEHUS OT Beca
TeJIa U XaPAKTEPA CONPUKACAIOIIUXCS IIOBEPXHOCTEH.

3.11.3.4. JlaBnenue TBEPABIX TEI, )KUJIKOCTEH U Ta30B.

HaBnenue. CriocoObl yYMEHbIIICHUS U YBEJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOuHBI. ['mapocratnueckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

AtMocdepa 3emnu u armocepHoe naBieHue. [IpuyuHBI CylecTBOBaHUS
BO3yIIHONW 000siouku 3emiu. OmnbiT Toppuuemu. M3mepenue armocdepHoro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubopsI 17151 U13MepeHns aTMOC(EPHOTO TABJICHHUS.

JlericTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJO. BrITaskuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

3.11.3.4.1. JIlemoHCTpaIuH.

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

[lepenava naBieHUs )KUIAKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BHITAJIKMUBAIOIIEH CHUIIBI OT 00BhEMA MOTPYKEHHOM YacTh Tea u
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BhITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue naaBaHus TE: TJIABAHUE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHONIEHUSI TFIOTHOCTEN TeJIa U KUIKOCTH.

3.11.3.4.2. JTabopatopHbie pabOTHI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTrpyKEHHON B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHne BHITAUIKABAIONIEH CUJIIBI, IEMCTBYIONIEH HA TEJIO, TOTPYKEHHOE

B KNJIKOCTb.
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[IpoBepka HE3aBUCUMOCTH BBITAIKABAOIIEH CUIIbL, ICMCTBYIOLIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHIIBL,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoncTpynpoBaHne apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U ONPEAECIICHUE
€€ rpy30N0AbEMHOCTH.

3.11.3.5. PaboTa 1 MOIITHOCTh. DHEPTHUS.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus pbiyara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. Koaddunument nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas osHeprusa. KuHeTndeckas W TMOTEHUUAIbHAS JHEPTUSL.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

3.11.3.5.1. JIlemoHCTpamuu.

[Tpumepnl TPOCTHIX MEXAHU3MOB.

3.11.3.5.2. JTaGopaTopHbie pabOTHI M OMBITHI.

Onpenenenre pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIB)KEHUU TeJia IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHS pblyara.

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3ydeHune 3akoHa COXpaHEHUsI MEXaHUYECKOW SHEPTHM.

3.11.4. Conepxanue oOy4yeHus B 8 Kiacce.

3.11.4.1. TennoBbIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHS
BelecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, MKUIKOIO W Ta3000pa3HOTO COCTOSHUI BeIECTBa.

Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
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TBEPABIX TEJI HA OCHOBE IIOJIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU.
CMaurBaHKe U KanWUISIpHBIE sBJICHMS. TernoBoe pacuIupeHue U CKaTue.

Temneparypa. CBsi3b TeMImeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHKEHUS
yactull. Buytpennsass sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaya u coBeplieHre padoTel. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonnuecTBo TemnoTsl. YaenbHas TEMJIOEMKOCTH BellecTBa. TemnooomMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJenbHass TEIJIOTa IUJIaBJICHHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPaTypbl KHUIIEHUS OT aTMOC(HEPHOTO
JIaBJICHHSL.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuunel pabotsl TeruoBbix nBurareneil KIIJ[ TemmoBoro asuratens.
TeruioBble ABUTATENN U 3alIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.

3.11.4.1.1. JTlemoHcTparum.

HaOnronenune OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

Habmronenue sBIeHU cMauMBaHKS M KalMILIIPHBIX SBJICHUM.

Hab6uroienue TermnoBoro paciupeHust Ted.

W3MmeHeHre naBieHMs ra3a NMpU HW3MEHEHUM 00bEMa M HAarpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna n3MepeHus: TeMIepaTyphl.

Bunsl Tenonepenaum.

OxJnakieHue Ipy COBEPUICHUH PabOTHI.

Harpesanue npu coBepuieHHH padOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Hab6nronenue kunenus.

Ha6J'IIOI[CHI/Ie IMOCTOSAHCTBA TEMIICPATYPHI IIPH IIJIaBJICHUU.
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Mopenu TEeIIOBBIX JIBUTATEIICH.

3.11.4.1.2. JTaGopaTopHbie paOOTHI U OMBITHI.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITI O BBIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIA caxapa.

OnbITel 1O HAOMIOJIEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, >KUAKOCTEH U
TBEPJIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OajuIOHE IITTPHIIA.

OnbIThI, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTh JIaBJICHHUS BO3/yXa OT €ro 00bEmMa
Y HATPEBAHMUS WUJIN OXJIAKICHUS.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOUKA KUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHMs BHYTPEHHEW OJHEpPruM Tella B  Pe3ysibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIeHUS TEIJIOOOMEHA MPU CMEIIUBAHUUA XOJOAHOM U
ropstyei BOJIBL.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOW MPH TETIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Onpenenenrne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yAenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

3.11.4.2. DnekTpuuecKre ¥ MarHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poma sneKTpUuUecKuX 3apsaoB. B3ammojelcTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe nosie. HanpsoxkéHHOCTh anekTpuyeckoro nois. IIpunnun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsaoB. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsi.
Crpoenue aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

9HCKTpH‘ICCKHﬁ TOK. YCIIOBHUS CymcCTBOBAaHUA OJICKTPHUYCCKOI'O TOKaA.
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WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas 1nenb. Cuia Toka. OJNEKTPUYECKOE  HANpPsHKEHHE.
ConpoTHuBieHHE TPOBOJHUKA. Y ACIBHOE COMPOTHUBIICHHE BeliecTBa. 3akoH OMma
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNUE MPOBOIHUKOB.

PaGora u MoOIIHOCTL 3JeKTpUYecKOro Toka. 3akoH Jlxoymns—JleHma.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHWThl.  B3auMonaeicTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYECHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIA HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSSHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Onbitel Dapanes. SABnenune snekTpomMariuTHOW nHAYKIMU. [IpaBuiio Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

3.11.4.2.1. JlemoHCcTparuu.

DIIeKTpU3aLUS TEIL.

JIBa poja 2JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TeEl.

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIeKTpOCTaTUUECKast MHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[TpoBOHUKY U TUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.

M CcTOYHUKM TTOCTOSHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a3oBbI1i pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

I/ISMepCHI/IC QJICKTPUYICCKOI'O HAIPSKCHUSA BOJIBTMCTPOM.
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Peocrar u marasuH COIpOTUBIIECHUN.

BzaumojelicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTH Pa3JIeNICHUsI MOJIOCOB MarHuTa.

MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJie ToKa. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENbh MOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUU.

Onbitel Dapajes.

3aBUCUMOCTh HANpaBJICHUS HMHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

3.11.4.2.2. JTaGopaTopHbie paOOTHI M OMBITHI.

OnbITel 1O HAOMIOJCHUIO DJEKTpU3AlMU TeJl MHAYKIUEHW | TpHU
COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DJICKTPUUECKOTO IO HA MPOBOJHUKM U
JIADJICKTPUKHU.

COopka u npoBepka pabOThI JJIEKTPUIECKOMN LIETH MOCTOSIHHOTO TOKaA.

N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3Mepenure u peryaupoBaHue HaMpsIAKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, WAYIIETO YE€pe3 PEe3UCToOp, OT
COIIPOTHUBIICHHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OMNBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TTONIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSKCHUN MpU  TOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBusia JJis8 CWJIbI TOKa NPU TApaJJICIbHOM COEIUHEHUH
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

Ol'[pCI[eJICHI/Ie MOIIHOCTH 3JICKTPUYICCKOI'O TOKaA, BBIJICISIEMOM Ha pPE3UCTOPE.
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HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, MAYIIETO Ye€pe3 JaMIIOYKy, OT
HaIpsDKECHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MPHU UX 00BEIUHEHUH U
pa3aciieHUHN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJCUCTBUS KATYILIKU
C TOKOM M MarHuTa OT CUJIbl TOKAa M HAIIPaBJIEHUs TOKA B KaTYIIKE.

N3ydenune neucTBUs. MarHUTHOT'O 1011 HA IIPOBOJHUK C TOKOM.

KoncTpyupoBanue u n3ydenue paboThl 2JIEKTPOIBUTaTES.

N3mepenune KII/] anexkTpoaBUraTeIbHONM yCTaHOBKHU.

OmneITEl 10 HCCIENOBAHUIO SIBJICHUS DJJEKTPOMArHUTHOM HHIYKIUU:
MCCIIEOBAaHNE N3MEHEHUM 3HAYEHUS U HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.

3.11.5. Coneprxanue obydeHus B 9 Kimacce.

3.11.5.1. MexaHu4eckue sSBJICHUS.

Mexanuueckoe ABWKEeHME. MarepuanbHas Touka. Cucrema oOTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMonHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHHH.

Yckopenue. PaBHOyckopeHHOe MpsiMoJiMHEHOe JBuxkeHue. CBoOOAHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTU. [lepuon u yactota oOpalieHus.
JInneriHasa u yriioBast CKOpocTHU. LIeHTpoCcTpeMUTEIIBHOE YCKOPEHHUE.

ITepseb1it 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuit 3akoH HeroToHa.
[TpuHIMII CYTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujla TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBumxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.

HeBecoMocTh u nieperpys3Ku.
528



PaBHOBecue maTepuanbHOU TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusl. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmmyibe cuiibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTh. PaboTa cui TsSXKeCTH, YIpPYIroCTH,
TpeHust. CBs3b dHepruu U padbotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cxxaTon npykuHsl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUs MEXAHUYECKOU
DHEPI'UH.

3.11.5.1.1. J/IlemoHCTpaIHH.

HabntoieHne MexaHM4ecKOro JIBHKEHHS Tejla OTHOCHUTEIBHO Pa3HbIX TeEl
OTCUETA.

CpaBHeHrE IIyTEM W TPACKTOPUM [BWXKEHHS OIJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSI.

HccenenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

HabutoieHne IBMKEHUS Tella 0 OKPYKHOCTH.

Habnronenne MexaHWyeckux SIBIEHUM, MPOUCXOASIIMX B CHUCTEME OTCUETA
«Temexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

N3meHnenue Beca Tesa pu yCKOPEHHOM JBHKECHUM.

IIepenaya ummyJsibca Ipy B3aMMOJECHUCTBUHU TEIL.

[IpeoOpazoBanus SHEPTUM NPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITyJIbCca P HEYTIPYTOM B3aUMOJECHCTBHH.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Habunoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHMYECKON YHEPTHU MTPH CBOOOTHOM IMaJCHHUH.

CoxpaHeHHe MEXaHUYECKOW HHEPIUU NPU JABUKCHUM Teja oA JCHCTBHEM

NPY>KUHBI.
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3.11.5.1.2. JTaGopaTopHbie pabOTHI U OMBITHI.

KoncTpynpoBanue Tpakra sl pasroHa W JAJIBHEHIIErO0 PABHOMEPHOTO
JBV)KCHUS IAPUKA WIIN TEIIEKKH.

Onpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS Opycka WU JBUKEHUS
[IapyKa 10 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tella IPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka runoTessl: €ciii NpU PpaBHOYCKOPEHHOM JIBKEHUH 0€3 HaualbHON
CKOPOCTH IIyTH OTHOCSTCSA KakK psAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKU BPEMEHU OJIMHAKOBBI.

HccrnenoBanne 3aBUCHMOCTH CWJIBI  TPEHHSI CKOJBXEHHS OT  CHIIBI
HOPMAaJIbHOTO JIaBJICHHUS.

Onpenenenue kodPphuieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenre pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JABM)KEHUU TeJa I10
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CWJIBl  YNPYrOCTH TpU  MOABEME TIpy3a C
MCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHnue 3aKkoHa COXpaHEHMs YDHEPTUH.

3.11.5.2. Mexanudeckue KojaeOaHus ¥ BOJHBI.

KonebarenbHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: IEPUO/I,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatouue  koseOaHug.  BolHykIeHHble — koneOanHusa.  Pe3oHaHc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKUX BoJH. IIpomonbHble W
IonepeyHsple  BOJIHBL.  JIMMHA BOJHBI M CKOPOCTb €€ PacinpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEMCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u

yIIbTPa3BYK.
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3.11.5.2.1. JIemoHcTparuu.

HabGmonenne koneGaHui Tenm MOA JACHCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.

PacnipocTpanenne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Habmoienne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI PE30OHAHC.

3.11.5.2.2. JTaGopaTopHbie pabOTHI M OMBITHI.

Omnpenenenre 4acTOThI U MEpUO/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MasITHUKA.

Omnpenenenre 4acTOThI U MEpUoa KoJieOaHUN MPYKUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH TE€pHOJIa KOJIEOAHWN TMOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH IIEpUOA KOJIEOaHUM NPY>KMHHOTO MAasiTHUKA OT
Macchl rpys3a.

[IpoBepka HE3aBUCHMOCTH IEpUOJaa KoJieOaHUW Tpy3a, MOABEIICHHOTO K
HUTHU, OT MAcCChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD NIEPHO/1a KOJIOaHUM MPY>KMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

3.11.5.3. DneKTpOMarHuTHOE TOJI€ U AJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOdHBL. ~ CBONCTBa
ANEKTPOMAarHuTHeIX BOJH. I[llkama snaexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETa.

3.11.5.3.1. J/IlemoHCTpauu.

CBoiicTBA PNIEKTPOMATHUTHBIX BOJIH.

BosiHOBBIE CBOMICTBA CBETA.

3.11.5.3.2. JIaGopaTopHbie pabOTHI U OTBITHI.

HSY‘ICHI/IG CBOMCTB QJICKTPOMAarduTHBIX BOJIH C ITOMOIIBIO MOOMIBLHOTO
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TenedoHa.

3.11.5.4. CBeToBBbIC SIBICHMUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  lIpsamonunerHoe
pacnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lolHOE BHyTpeHHEe
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox sywedr B sumH3e. OnTuyeckas cucrema (doroamnmapara,
MHUKpOCKONIa M Teneckona. ['ma3 kak onrThyeckas cucteMa. biam3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Ombitel Hbiorona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceeTa.

3.11.5.4.1. JlemoHCTpamuu.

[IpsiMmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparoleit JImH3e.

XoJ1 Ty4el B pacCEUBAIOIIEH JIMH3E.

[Tomyuenune n300pakxeHuid ¢ TOMOIIBIO JIUH3.

[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Mopenn rnasa.

Pa3noxenue 6e50oro cBera B CIEKTP.

[Tomy4yenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

3.11.5.4.2. JTaGopatopHbie pabOTHI U OIBITHI.

Uccnenoanne 3aBUCUMOCTU yIJla OTPaXEHUsT CBETOBOTO Jy4ya OT Yrjia
naJICHuUs.

N3yuenune xapakTepucTUK M300pakeHus MpeMeTa B INIOCKOM 3epKalie.

HCCJ’IGI{OB&HI’IC 3aBUCUMOCTHU yTJjla IPEIOMIICHUSA CBETOBOI'O JIyda OT YIJiad
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MaJICHUS Ha TPAHULIE «BO3LyX—CTEKIION.

[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOITICH JTNH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS M OMTHYECKOW CHIIBI COOMparomiei
JIVH3BI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnpIThl IO BOCHPUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOACHUM Yepe3
I[BETOBBIC (DPUIIBTPHI.

3.11.5.5. KBaHTOBEIC SBIICHHUS.

OmneiTel Pezepdopaa u mnanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue U noroiieHre cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, Oeta- u raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens artomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIAOBOIO M MACCOBOIO YHUCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuun cuHTE3a U
nenenusd siaep. Ucrounuku sHeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JIeWCTBUA pPAAMOAKTUBHBIX M3JIYYCHUW HA >KUBBIC
OpTraHU3MBI.

3.11.5.5.1. J/TlemoHcTparum.

CnekTpbl U3ITy4YEHHUS ¥ TTOTJIOIICHUS.

CnexkTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpexoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyUEHUH.

Peructpanus uzinydeHus NPUPOIHBIX MUHEPAJTIOB U MPOTYKTOB.

3.11.5.5.2. JIaboparopHbie pabOThI U OIBITHI.

HaGnronenue CrutoniHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTULBI IO TOPMO3HOMY IIyTH
(mo dhoTtorpadusam).

N3mepenne paguoakTUBHOTO (hoHa.

3.11.5.6. [ToBTOpUTEIHLHO-0000IIAIOIINA MOTYTb.
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[ToBTOpUTENBEHO-00001I0IINI MOTYJIb IPEIHA3HAYEH JIJIsl CHCTEMaTU3alluu
¥ 00001IeHHS TPEIMETHOTO COJIEPKaHUs U ONBbITA IEITEIbHOCTH, IPUOOPETEHHOTO
Ipu HU3YyYEHUH BCETO Kypca (pU3MKM, a Takke A MOJATOTOBKA K OCHOBHOMY
TOCy/IapCTBEHHOMY JK3aMEHy IO (u3uKe sl 00ydaromuxcsi, BRIOPABIIUX 3TOT
y4eOHBIN TIPEeIMET.

[Tpu u3ydeHnn TaHHOTO MOJYJIS PEaTU3yIOTCs U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYUBACTCS JOCTHKCHHUE MPEAMETHBIX H
METaNpeMETHBIX  IUTAHUPYEMBIX  pe3ylbTaToB  oO0y4deHus, (GopMupyercs
€CTECTBCHHO-HAYYHAsI TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIECTOBAHHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TIOJyYCHHbIE 3HAHUA, pelmaTh 3aJa4d, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO NEATENBHOCTHBIM XapaKkTep JAHHOIO MOAYJIS pPeaau3yeTcs
3a Cu€T TOro, YTO OOYyYalOUIWEeCs BBIMOMHAIOT 3aJaHHs, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IEC U TTOBCETHEBHOM KU3HU;

MCITOJTH30BaTh HAYYHBIE METO/IBI UCCIIETIOBAHUS (PU3NUECKUX SBJICHUHN, B TOM
YHClie A IPOBEPKHU TUTIOTE3 U MOIYICHHUS TEOPETUIECKIX BHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HAMOOJIEE BAKHBIX TOCTHKCHUI COBPEMEHHBIX
TEXHOJIOTHU, HAPUMEp, MTPAKTUIECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAIICHHS W COXPAHECHHS BCEX M3BECTHBIX BUIIOB
SHEPTrHH.

Kaxgas w3 TeM JaHHOTO MOXYJS BKIIOYAET OKCIEPUMEHTATbHOE
UCClIeIoOBaHNE 000O0IIaroero xapakrepa. Moaynb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusI.

3.11.6. ITnaaupyemsbie pe3yabTaThl OCBOeHUS (Pu3nku (0a30BbIN YPOBEHb) Ha
YpOBHE OCHOBHOTO OOITIET0 00pa30BaHuUs.

3.11.6.1. I3yuenue ¢pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
HAIpaBIIEHO Ha JOCTIKEHWE JWYHOCTHBIX, METalpPEeIMETHBIX M MPEIMETHBIX

00pa3oBaTeNIbHbIX PE3YJIHTATOB.
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3.11.6.2. B pesynbraTe n3y4deHus (PU3MKM HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMHUpOBaHBI CIEIYIOMINE JTUYHOCTHBIC
pe3yNbTaThl B YACTH:

1) naTpUOTHYECKOTO BOCITUTAHHS:

IpOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUNCKOM
(du3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIEHHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,;

2) TPaKIAHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

TOTOBHOCTH K aKTUBHOMY YYacTHIO B 0OCYXIECHUN OOIIECTBEHHO-3HAYUMBIX
U 3TUYECKUX IPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuKy;

OCO3HaHUE BAXXKHOCTH MOPAJIbHO-3TUUECKUX MPHUHIMIIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3CTETUYECKOIO BOCIIUTAHUSL:

BOCTIPUATHE DCTETUYECKUX KadecTB (pu3Mueckod Hayku: €€ TapMOHUYIHOTO
HOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IICHHOCTH HAYYHOTO MTO3HAHUS:

OCO3HaHWE IEHHOCTH (HM3MUECKON HAyKM KaK MOIIHOTO HWHCTPyMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWILIEW COCTABIISIOLIEH
KYJBTYPHI;

pa3BUTHE Hay4YHOW JI0003HATEIBHOCTH, MHTEpPEca K HCCIIEI0BaTENbCKON
NeSITEIIbHOCTH;

5) popMupoBaHus KyJIbTYpBI 370POBbS H IMOIIMOHATBHOTO OJIAr OOy YHSI:

OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a »KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C OJJIEKTPUYECKUM M TEIUIOBBIM O0OpYJIOBAHHEM B
JIOMAIITHUX YCIIOBUSX;

cOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TpyIOBOT'O BOCIIUTAHHUSL:

7) aKTHMBHOE y4acTHE B PEIICHUH MPAKTUUECKUX 3a/1a4 (B paMKax
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ceMbU, 0O0pa30BaTENLHONW OpTaHWU3AIMH, HACEICHHOTO IyHKTA,
POAHOTO Kpasi) TEXHOJIOTHYECKOW M COIMAJIbHOM HANpaBICHHOCTH,
TPEOYIOMUX B TOM YUCIIE U GU3HICCKUX 3HAHUM;

UHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPodecCuid, CBI3aHHBIX ¢ (PU3UKOMH;

8) 3KOJIOrMYeCKOro BOCIUTAHUS:

OpUEHTallMd Ha MpPUMEHEeHHE (U3MYECKUX 3HAHWM JUIsl pEelIeHHs 3a7ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS MIOCTYIIKOB M OTICHKH MX BO3MOYKHBIX
MOCJIEICTBUM JJIsl OKPY KaIOLIEH Cpeibl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX NpoOJieM M MyTel ux
pelieHus;

9) amanTanuu K HW3MEHSIONIMMCS YCJIOBHSAM COIMAIBHON W TMPHUPOIHON

Cpenbl:

MOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBHIMIOTHEHUM HCCICIOBAaHUN U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYHO
JEATENIbHOCTD;

noTpeOHOCTh B (GOPMUPOBAHUM HOBBIX 3HAHUM, B TOM Yuciie (OPMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH
busuKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (HU3HUECKUX
3HAHUU;

CTPEMJICHHUE aHATM3UPOBATH U BBISBIISITH B3aUMOCBSI3H ITPUPOJIBI, OOIIECTBA U
PKOHOMMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUIM;

OLICHKA CBOUX JCWCTBUUA C YYETOM BIMSHUA HA OKPYKAKIIYIO CpEANY,
BO3MOKHBIX TJI00AJIbHBIX TIOCJIECICTBUH.

3.11.6.3. B pesynbrate uszydeHusi GU3NKA HA yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOy4aromierocss OyayT chopMUpoBaHBI MeETaNpeIMETHHIC
pPE3yNbTaThl, BKIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHbBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIE  Y4eOHBbIE  JCUCTBUS, PEryJISITUBHbBIE

YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS.
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3.11.6.3.1. OBnanenue yHHUBEpPCATbHBIMU YYEOHBIMU TO3HABATEIbHBIMU
JICVCTBUSIMU:

1) 6a30BbI€ JTIOTHYECKHE ICUCTBHUS:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(ssBNIEHUM );

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHUS IS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pacCMaTpUBAaEMbIX (DaKTax,
JTAHHBIX U HAOTIOACHHUSIX, OTHOCSIINUXCS K (DH3NICCKUM SIBIICHHSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU HM3YyYCHUU (HU3HUECKUX
SIBJICHMM W TPOIECCOB, MPOBOAUTH BHIBOJBI C UCIOJIb30BAaHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aUMOCBSI3SIX
(bU3NYECKUX BEIUYMH,

CaMOCTOSATENIbHO BbIOMPATh CrOoco0 perieHus: yueOHoi (u3nuecKon 3aaadu
(cpaBHEHHME HECKOJBKMX BApHWAHTOB PEIICHUS, BHIOOP HaMOOJee MOIXOIAIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCAEIO0BATEIBLCKUE JCHCTBUS:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKUA HHCTPYMEHT ITO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OTIBIT, HECIOMXHBIH
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OIICHHBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH MHPOPMAIIUIO, TOTYIECHHYIO
B XO/I€ UCCJICTOBAHUS WITN DKCIICPUMECHTA;

CaMOCTOSTENFHO (HOPMYIUPOBATh O0OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (DU3UICCKUX TTPOIIECCOB,
a TaKKe BBIIBUTATh MPEIIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSAX H
KOHTEKCTaXx.

3) pabora ¢ uHbopmarmei:

MPUMEHSTh PA3IMYHBIE METOJbI, HHCTPYMEHTBHI M 3allpOChl MPHU TOUCKE U
oTOOpe UH(POPMALIUU UK JAHHBIX C YUYETOM MPEASIOKEHHON yueOHOM (hr3rMUecKoit

3aJ1a4H;
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aHAM3UPOBaTh, CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (QOpMYy  MpEICTaBICHHS
uHOpMAIlUU U WUIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

3.11.6.3.2. OBnafeHre yHUBEPCAIbHBIMU YYEOHBIMU KOMMYHHKATHBHBIMU
JICVCTBUSIMU

1) obuenue:

B Xo0Je OOCYXJeHUs yuyeOHOro marepuana, pe3yJbTaToB JabOpPaTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BONPOCHl IO CYILIECTBY OOCYXIaeMOM TeMbl U
BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha pEIICHHE 3aJa4d W MOJJepKaHUE
OJ1aroxenaTeIbHOCTH OOIICHNUS;

COTIOCTABJIATH CBOU CYKJICHHUS C CYXACHUSIMH JAPYTUX YYACTHUKOB JHAJIOTA,
OOHapYXHBaTh PA3IUYHNE U CXOACTBO TO3UIIHIA;

BBIPQKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIATh PE3yJbTAaThl BHIMOJHEHHOTO (DU3UYECKOTO OTMbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAsI IEATENBbHOCTh (COTPYIHUYECTBO):

MOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBHIyIBHON
paboThI pU PEIIEHUH KOHKPETHOU (pU3nYecKOo mpoOIeMbl;

PUHUMATH 1IETTH COBMECTHOM JeATEeIbHOCTH, OPTaHU30BBIBAThH JEHCTBUS 110
e€ MOCTIKEHHUIO: paclpeleNaTh poiiu, OOCYXKIaTh MPOIECCHl U Pe3ybTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJTHATH CBOIO YacTh PadOThI, JOCTUTAsl KAYECTBEHHOTO pe3yibTara Io
CBOEMY HAIpPaBJIICHUI0O W KOOPAWHUPYS CBOU JEHCTBUS C IPYTHMH YJICHAMH
KOMaH/IbI,

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHUSI.

3.11.6.3.3. OBnanenue yHHUBEPCATbHBIMU Y4YEOHBIMH  PETYJISATUBHBIMU
NEUCTBUSIMU:

1) camoopranu3zanusi:
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BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YYEOHBIX CUTYalMsIX, TPEOYIOIIUX s
perieHus (U3NIECKUX 3HAHUM;

OPUEHTHPOBAThCS B  PA3IUYHBIX  MOJAXOAAX  MPHUHATHS  PELICHUI
(MHIUBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPyIIoN);

CaMOCTOSITEJIbHO COCTABIISATh QJITOPUTM pelIeHUs (PU3NUYECKOHN 3alauul WUiH
IUIAaHa UCCIEJOBaHMsI C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh IIPEIJIaraéMble BAPUAHThI pEICHUM;

MIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CUTYyallMH U Mpejiarath IiaH €€ N3MEHEHMUS;

OOBSCHATh  NPUYUHBI  JIOCTHXKEHUS  (HEAOCTHXKEHHUS)  Pe3yJbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3MYECKOro HCCIEAOBaHUS WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM.

3) SMOLMOHAJIbHBIM UHTEIJIEKT:

CTaBUTbH C€Os1 HA MECTO APYroro 4eJoBeKa B XOJI€ CIOpa WK AUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro.

4) npuHsATHE ce0S U IPYTUX:

pU3HaBaTh CBOE MPABO Ha OIMIMOKY IpU pelIeHUH (PU3NUECKUX 3a/1ay W B
YTBEPKACHUSIX HA HAYYHBIE TEMbI H TaKOE K€ MPaBo JPYroro.

3.11.6.4. [IpeaqmeTHBIE pPE3yNbTaTBl OCBOCHUS MPOrpaMMbl 10 (UBUKE
(0a30BbBIN YPOBEHD).

3.11.6.4.1. IIlpenmeTHbIEe pe3yabTaThl OCBOEHUS MPOrpaMMbl MO (PU3UKE K
KOHIly 0Oy4deHusl B 7 Kilacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

MCIIOJIb30BaTh MOHATHS: (PU3MUECKre U XUMUYECKUE SIBICHUS, HaOII0IeHNE,
HKCIIEPUMEHT, MOJIEIIb, TUIIOTE3a, €AMHUIIBI (PU3NUECKUX BETMYHH, aTOM, MOJIEKYJIa,

arperaTHble  COCTOSIHMsSI  BemiecTBa  (TBEpHOE, IKUAKOE, Tra3000pa3Hoe),
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MEXaHMYECKOE JBIKEHUE (PAaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsI, PaBHOACHCTBYIOMmAs cuj, aedopmarus (ympyras, TUIacTHYECKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

paznuyath sBieHus (AuQdy3us, TEIIOBOE IBMKEHHE YaCTHIl BEUIECTBA,
paBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBECHE TBEPABIX TeNl C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaaya
JaBJICHUS TBEPABIMUA TEIaMH, JKUIKOCTIMU W Ta3aMH, aTMoc(epHoe naBlieHHE,
MJIaBaHUE TeJ, NpPEeBpallleHUs MEXaHWYECKOW DSHEPruu) IO ONUCAHUI0 HX
XapaKTepHBIX CBOWCTB W Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JIAHHOE
bu3nUecKoe SBICHHUE,

pacno3HaBaTh  NPOSBICHUE  HM3YUYCHHBIX  (U3MYECKUX  SIBICHUU B
OKPYXaIOIlleM MHUpPE, B TOM 4YHcClie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO IABJICHUS Ha KUBOM
OpraHu3M, IIJJaBaHUE PHIO, phlUard B Tej€ YEJOBEKa, MPU ITOM TMEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
bU3HYECKUX SBICHHUI;

OTNUCHIBATh M3YYEHHBIE CBOMCTBA TeJl W (DU3UUYECKUE SIBICHUS, UCIOJIb3Ys
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYTh,
CKOPOCTh, CPEIHsSi CKOPOCTh, CHjla YIPYTOCTH, CUJIa TSHKECTH, BEC Tella, Cuja
TpeHUs, JaBieHue (TBEPAOrO Tena, >XKUIKOCTH, Ta3a), BHITAIKUBAOIIAS CHIIA,
MEXaHHUYeCKass padoTa, MOIIHOCTb, IIJICYO CHUIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAas U OTEHI[MAIbHAs DHEPTHUs ), IPU
OMMCAHUU TTPABUIIBHO TPAKTOBATh (PU3UUECKUM CMBICI UCIIOJIB3YEMbIX BEIMYHMH, UX
o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIbI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTepu30BaTh CBOWCTBAa TeJ, (PU3NYECKHE SBICHUS U TIPOIIECCHI,
UCIIOJB3Yys MpaBUjia CI0XKEHUs Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (010Ka), «30J0TOE

IMpaBUJI0» MEXAHUKH, 3aKOH COXpPAaHCHHA MEXaHUYECKOU OHCPIruy, IIpu 3TOM AaBaTb
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CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHAa U 3alUCBhIBATh €ro MaTeMaTHYeCKOe
BBIPAXXECHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOIIECCHI U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyallM MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1—2 JTOrHYEeCKUX I1aroB C
UCIOJIb30BaHUEM |—2 W3Y4YEHHBIX CBOWCTBA (DPU3UUECKUX SIBICHUU, PU3NUYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3aa4u B 1 -2 neiCTBUsA, UCIIONb3Ys 3aKOHBI U (POPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aIlKChIBaTh KPATKOE YCJIOBHE, MOACTABIATh PU3NUECKUE BEIUUUHBI B (POPMYIIBI U
IPOBOAUTDH PAacU€Thl, HAXOIUTh CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JIJIsl PEILICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIHUTh MPU I[TOMOIIH
(U3MYECKUX METOJI0OB, B OIHMCAHUM UCCIENOBAHUS BBIICISATH MPOBEPSEMOE
npeanosjoxkenue (TUMOTE3y), pas3idyaTh W HUHTEPIPETUPOBATH IMOJYYEHHBIN
pe3ynbTaT, HaxOJIWUTh OLIMOKM B XOJE OIBITa, NPOBOAUTH BHIBOJABI MO €ro
pe3yabTaram;

MIPOBOJIUTH OMBITHI 110 HAOIIOJAECHUIO (PUBHUYECKUX SIBICHUN WIN (U3UUIECKUX
CBOMCTB Tel: (popMyIMpOBaTh MTPOBEPSIEMbIE MPENOJIOKEHHS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOT0 00OpYyIOBAaHMS, 3alUCBhIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBOJIB,

BBITIOJHSATH MPSMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Teja, 00béMa,
CHJIBI M TEeMIIepaTypbl C HCIOJIb30BAHWEM aHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB,
3aMKMChIBATh NTOKA3aHUs MTPUOOPOB € YUETOM 3aJJaHHON aOCOJIFOTHON MOTPEIIHOCTH
U3MEpPECHU;

POBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHON (DU3UYECKOW BEIMYHMHBI OT
JIPYroi ¢ MCMNOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO
JBHWKYILErOCs TeJIa OT BPEMEHHU JABUYKCHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHHMSI OT Beca
Tea, Ka4ecTBa 00paOOTKM MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IJIOIIAIA CONPUKOCHOBEHHUSI TEN, CWIbl YIPYrOCTH OT YUIMHEHUS NPYKUHBI,

BBITAJIKHUBAIOIICH CHUJIBI OT 00BEMa HOpr}KéHHOﬁ qaCTu TCJIa U OT INNIOTHOCTHU
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KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Telld, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUH IJIaBaHUs TeJ, YCIOBUN paBHOBECHS pbluara U OJIOKOB,
y4acTBOBaTh B TUIAHHPOBAHHM Y4€OHOTO HCCIEAOBaHHUSA, COOMPATh YCTAaHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEAYS PEII0KECHHOMY IUIaHy, GUKCUPOBATH PE3yIbTaThI
MIOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYWH B BHJIE TIPEIOKCHHBIX TaOJIHII U
rpadrKOB, IPOBOJAUTH BBIBOJIBI 110 PE3yIbTaTaM HCCIICIOBAHNS,;

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3UYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUJKOCTH W TBEPAOTO Tella, CHJIa TPEHHS CKOJBKCHHS, TaBJICHHE
BO3/yXa, BEITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 UIUEHT MOJE3HOTO AEHCTBUS IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
UHCTPYKLUU: TpPU BBIIOJHEHUU H3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIIATH 3HAUEHUE HCKOMOU BEIIMYUHBL;

coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
0o0opy10BaHUEM;

UMETh TPEJCTaBICHUE O NMPHUHIMIAX JCUCTBUS MPUOOPOB U TEXHHUECKUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapoOMETp,
phIYar, OJBMKHBIA ¥ HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

XapaKkTepu30BaTh MPHUHIMIBI  JCHCTBUS  W3YYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOINCTB C HCIIOJBb30BaHHEM UX ONHCAaHuig (B TOM YHCIE:
MOJIIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TPEcC, MaHOMETP,
BBICOTOMEp, MOPIIHEBON HAcoc, apeoMeTp), HUCHOJb3ys 3HAHMS O CBOMCTBax
bU3MYeCcKUX SBICHUN U HEOOXOUMBbIC (PU3NUECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

MIPUBOIUTH MIPUMEPHI (HAXOAUTh HHPOPMAITHIO O TIPUMEPAX ) MPAKTHIECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XKU3HU JUIS OOECTICUEHUS
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEN Cpeie;

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHpopmanuun B HMHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN
U MyTéM CpPaBHEHUS Pa3MYHBIX MCTOYHHUKOB BBIICIATH HH(POpPMAIHIO, KOTOpas

ABIIACTCA HpOTPIBOpG‘IHBOﬁ WJIK MOYKET OBITh HCI[OCTOBCpHOﬁ;
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MCIIOJIb30BaTh IPU BBINOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBIE MaTEpUANbl, PECYPChl CETH
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHuUs
UH(pOpPMaIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE KpaTKHME NMHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(OPMALIMHU, B TOM YUCIIE IIyOIMYHO IPOBOAUTH KpPATKHE
COOOIIEHUSI O pe3yNbTaTrax MPOEKTOB WM y4eOHBIX HCCIEAOBAHUN, MPHU ITOM
IPAaMOTHO MCIOJIb30BaTh M3YYECHHbIM MOHATUHHBIN anmapaT Kypca (U3HKH,
CONIPOBOK/JIATh BBICTYIICHUE MPE3ECHTALNEN;

OpU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEJOBAaHUM pacupenessiTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJlauaMu, CIECIUTh 3a
BBIMIOJIHEHUEM ILJIaHA JACHCTBUM, OIIECHUBATh COOCTBEHHBIN BKIAJ B JI€ATEIBHOCTh
TPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUHUTHIBASI MHEHUE
OKPY/KAIOLIUX.

3.11.6.4.2. [IpenMeTHBIE pe3yibTaTHl OCBOCHHS MPOTPAMMBI MO (QH3UKE K
KOHITy oOy4deHust B 8 Kiacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(OpPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHMIA:

WCIIOJIB30BaTh MOHATHUSA: MAacca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperarHbleé COCTOSHHUS BENIECTBA, KPUCTALINYECKUE U
amop(HbIe Tena, HACHIIICHHbI U HEHACHIIIEHHbI map, BJIAXHOCTh BO31yXa,
TEMIIepaTypa, BHYTPEHHSS SHEPIus, TEIUIOBOM JBUIaTellb, 3JIEMEHTapHbIN
DIIEKTPUYECKUN 3apsif, JJIEKTPUYECKOE II0JIe, IPOBOJHUKHA M JIUDJIEKTPUKH,
IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pacIIMpEeHUE W CKaThe, TeIlonepenaya,
TEILUIOBOE PpPAaBHOBECHE, CMAYMBAHUE, KANWULIPHBIE SBICHHS, WCIIAPEHHE,
KOHJEHCAlus, IUIABJICHHE, KpUCTauM3alus  (OTBEpACBAaHUE),  KUIICHUE,
Terionepeaaya (TerIonpoOBOAHOCTb, KOHBEKLINS, U3IIyUEHHUE), JIEKTpU3aLUs Te,
B3aMMOJICHCTBHUE 3apAA0B, NEUCTBUA IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICCTBUE MAarHUTOB, JEHCTBHE MATHUTHOIO IIOJISI HA IPOBOAHUK C TOKOM,

QJICKTPOMAaruuTHas I/IH,Z[YKI_II/I}I) I10 OIMUCAHUWIO UX XapPaKTCPHBIX CBOMCTB 1 Ha OCHOBE
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OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (PUBMYECKUX  SIBJICHUU B
OKPYXAIOIIEM MUPE, B TOM YUCIIe (PU3NICCKUE SIBJICHUS B IPUPOJIC: TOBEPXHOCTHOE
HATSOHKEHUE U KaWUISIPHBIC SIBJICHUS B IPUPO/JIE, KPUCTAILIBI B PUPOJIC, U3ITYUEHUE
Connila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHera, JJICKTPUYECKUE SBIIEHHUA B aTtMocdepe, DJIEKTPUYECTBO >KUBBIX
OpraHU3MOB, MAarHUTHOE TIOJIE 3eMJTH, IPEi} MOTIOCOB, POJIb MATHUTHOTO TTOJIS JIST
YKU3HU Ha 3emiie, OJIIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7auy
B YU€OHYI0, BBIICJISITH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKHY) (DU3UUYECKUX SBICHUM;

OMKCHIBATh M3YYCHHBIC CBOWCTBA T M (PU3HUECKHUE SIBJICHUS, UCIIOIb3YS
bu3nUecKue BeJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSIS YJHEPTHUsl, KOJIMYECTBO TEILIOTHI,
yAeNbHasl TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YIEIbHas
TEIJIOTa MapooOpa3oBaHus, yJieJbHAs TEIUIOTa CrOpaHUsl TOIIMBA, KOA(DPUIIMEHT
MOJIC3HOTO JICMCTBUSI TEIJIOBOM MAIllMHBI, OTHOCUTEIbHAS BJIAKHOCTh BO3/yXa,
AIIEKTPUUYECKUN 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAMNpsHKEHUE, CONMPOTUBJICHUE
MPOBOJIHUKA, YJIETbHOE COMPOTUBIECHUE BEIIeCTBa, paboTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU IPABMWIHLHO TPAKTOBATHh (PU3UUYECKUIA CMBICT
UCIIOJB3YEMbIX BEJIWYWH, OOO3HAYEHUS W EJUHULIBI (U3UYECKUX BEJIMYUH,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMUMHAMH, CTPOUTH IpaUKU U3yUYCHHBIX 3aBUCUMOCTEH (PM3MUYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBAa TeJ, (PU3NYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEILIECTBA, MPUHIMI CYINEPIO3UIMU MoJied (HAa KAYEeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsna, 3akoH Oma g ydacTka 1enu, 3akoH Jxoynsa-Jlenna, 3akoH
COXpPAHEHHS PHEPTHUH, TIPU ITOM YMETh (OPMYIMPOBATh 3aKOH U 3alUCHIBATH €T0
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKHE TPOIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BbISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOrMYeCKUX IIaroB ¢
UCIOJIb30BaHUEM 1-2 W3y4YeHHBIX CBOWCTBA (DU3UUECKUX SIBICHUN, PU3NYECKHUX

3aKOHOB NJIN SaKOHOMepHOCTei’I;
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pemaTh pacuéTHbIC 3a7a4u B 2—3 JEHCTBUSA, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aaqd
3aMUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJIOCTATOK TAHHBIX JIJISl PELICHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMYINBI, HEOOXOAUMBIE sl €€ pEeIICHHUs, MPOBOIUTH
pacuéTbl W CpaBHUBATh IIOJYYEHHOE 3HAaYeHHWE (PU3MYECKONH BEJIMYHUHBI C
W3BECTHBIMHU JaHHBLIMHU,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIMTh TMPH I[TOMOIIH
bu3nYecKux METOJ0B, HCHOJIb3ys  ONHWCAaHUE KCCIEAOBaHUSA, BBIACIAThH
MPOBEPSIEMOE TPEIOIOKEHUE, OLEHUBATh MPABWIBHOCTh TMOPsSJIKA MPOBEACHUS
HCCJICIOBAHUSI, TPOBOJIUTD BHIBOIBI;

IIPOBOJIMTH OMBITHI IO HAOMIOJAECHUIO (DU3NYECKUX SBICHUN WU (PU3HUECKUX
CBOMCTB Tei (KamMUIApHBIE SBJICHUS, 3aBUCHMOCTBH JABIICHHS BO3JyXa OT €ro
o0b€Ma, TeMmmepaTypbl, CKOPOCTH TIpoIllecCa OCThIBAaHUS W HarpeBaHus IpHU
M3JIydEHUHU OT IIBE€Ta H3JIy4aromieil (Mmoriomarmnieil) MmOBEPXHOCTH, CKOPOCTh
UCIIApEHUST BOJBI OT TEMIEpPaTyphbl >KUJIKOCTH M IUIONIAAM €€ TMOBEPXHOCTH,
AJIEKTPU3AIUA TEJI U B3aUMOJCHCTBUE AJIECKTPUYECKUX 3apsAJIOB, B3AaMMOJCUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yau3alldsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB,
JIEWCTBUSI MAarHUTHOTO TIOJISI Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA DJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBbIE
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
OMMCBIBATh XOJI OIbITA U (HOPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHATh MPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIHHON BIIA)KHOCTU
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C WCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATHh PE3YJIbTaThl U3MEPEHUN C YyUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOM (DU3WYECKOW BEIMYMHBI OT
JPYrol ¢ KMCHOJIb30BAHHEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU IONEPEYHOTO CEUEHHS U YACIBHOTO
COMPOTUBJICHUS BEILIECTBA MPOBOIHUKA, CHJIbI TOKA, UAYIIIETO Yepe3 MPOBOJHUK, OT
HanpsHKEHUS Ha MPOBOJHUKE, UCCIIEAOBAHUE MOCJIEA0BATEIBHOTO U MapaljIeIbHOTO

COCI[I/IHCHI/Iﬁ HpOBO,Z[HI/IKOB)Z IJIaHUPOBATh HCCICIOBAHUC, CO6I/IpaTB YCTAaHOBKY U
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BBITIOJIHATH U3MEPEHUS, CIEAYs MPEIOKEHHOMY IIJIaHy, PUKCUPOBATH PE3YIbTAThI
MOJTyYEHHOM 3aBUCHUMOCTH B BHJE TaOMUI] M rpapuKOB, IPOBOAUTH BBIBOJBI 1O
pe3yNbTaTaM HCCIIETOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEIUYUH (yIeNbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa MW MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJeays TMpeAIOKEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaToOpHBIM
000opyI0BaHUEM;

XapaKkTepu30BaTh  NPHUHLMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C UCHOJIB30BAHUEM UX ONUCAHMS (B TOM YHCIIE: CUCTEMA
OTOTUICHUS IOMOB, THTPOMETP, TTapoBasi TypOUHA, aMIIEpMETP, BOIETMETP, CUETUHK
DIIEKTPUYECKOW HSHEPTUH, DJICKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (IPUMEPBI), IIEKTPUUECKUE MPEAOXPAHUTEIN, IJIEKTPOMArHUT,
AJIEKTPOJIBUraTeNlb MOCTOSIHHOIO TOKa), HCIOJb3ys 3HaHUS O CBOMCTBax
bu3MYeCcKUX SBICHUN U HEOOXOIUMBbIC (PU3NUECKHUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA H HM3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOTI,
peocTaT), COCTaBJISATh CXEMbI JJIEKTPUYECKUX IIeNed C MOoCIeA0BaTEIbHBIM U
napajuleIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYEHUS
AJIEMEHTOB 3JICKTPUUECKUX IIETICH;

OPUBOJAUTH MPUMEPHI (HAXOAUTh HHPOPMALIKIO O IPUMEPax ) MPAKTUIECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWU B MOBCEAHEBHOW XU3HU JUISI OOECTICUCHUS
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJIe;

OCYIIECTBISATH MOUCK HH(pOpMaLun GuU3NIecKoro coaepxanus B UutepHere,
Ha OCHOBE MMEIOIMXCSI 3HAHUN U IyTEM CPABHEHUS OIOJHUTEIBHBIX HCTOYHUKOB

BBIJICIATDH I/IH(I)OpMaHI/II-O, KOTOpas sBJISACTCA HpOTPIBOpe‘{I/IBOﬁ UK MOXET OBITh
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HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBIMIOJHEHUN YYEOHBIX 3alaHuil HayIHO-TOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WnTepHer, BnaxeTh NpUEMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbBIE NHCbMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000mIass MHGOPMALIMI0O M3 HECKOJIbKUX HCTOYHHKOB, B TOM YHCIE MyOJIMYHO
MPEACTABIIATH PE3YJIbTATHI IPOEKTHOW WIIM UCCIEI0BATEIBCKON AESITENbHOCTH, IPU
TOM TI'PaMOTHO HMCIIOJIb30BaTh M3YyUYEHHBIN MOHATUWHBIN ammapaT Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

OpU BBINOJIHEHUHU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3HUECKUX
IPOLECCOB  pacHpeneNsaTh O00s3aHHOCTM B TIpyHle B COOTBETCTBUU C
NOCTABJICHHBIMUA 33Ja4aMH, CIEIUTh 3a BBIIOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €r0, OLEHUWBATh COOCTBEHHBIM BKJIAJ B JAESATEIBHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHHMKAaTMBHOE B3aMMOJICHCTBHE, TPOSABIAS TOTOBHOCTH
paspemiaTb KOHQIUKTHI.

3.11.6.4.3. IlpenmeTHbIe pe3yabTaThl OCBOCHHUSI MPOTPpaMMbl MO (U3HKE K
KOHIly 0Oy4deHus B 9 kiacce:

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXarThb
c(OpPMHPOBAHHOCTh Y 00YUAIOLIUXCS YMEHUIA:

UCII0JIb30BATh ITOHATUS: CUCTEMA OTCUETA, MaTEpUaIbHAs TOUKA, TPACKTOPHS,
OTHOCUTENBHOCTh ~ MEXaHWYEeCKOro  ABWXeHMs, jAedopmanus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3Kku, UEHTP TKECTH, A0COMIOTHO TBEPJOE TEJO, LIEHTP TKECTU TBEPAOTO
Tejga, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(PPa3ByK H
yIIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI MCITyCKaHUS M TOIJIOMICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHs, U30TOIIbI, sIEpHAsi SHEPTeTUKA;

paznuyaTth ABJIECHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE

TCJI, pPaBHOMCPHOC JABHXXCHHC 110 OKPYKHOCTH, B3aUMOJICHCTBUE TCJI, pCAKTHUBHOC
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JBIDKEHWE, KOJIebaTenpHOe IBUKEHHUE (3aTyXalOIINe U BHIHYK/ICHHBIE KOJICOaHMs),
pEe30HAHC, BOJHOBOE  JBM)KCHHME, OTPaXXEHHUE  3BYyKa, MPSAMOJIMHEHHOE
pacmpocTpaHeHHe, OTPaKEHHWE U TPEJIOMIICEHHE CBETa, IIOJHOE BHYTPECHHEE
OTpakKeHHE CBETA, pa3lIo’KeHHE OEIIOT0 CBETA B CTIICKTP U CIOKEHHUE CIIEKTPaIbHBIX
I[BETOB, JUCIEPCUS CBETa, CCTECTBCHHAs pPaJMOaKTUBHOCTb, BO3HWKHOBCHHE
JMHEHYATOTO CTIEKTpa M3JIYYCHHUs) MO OMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh  NPOSBICHHE  W3YyYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYyXaromeM MHUpe (B TOM 4ucie (GU3UIECKUE SBICHHS B TPHUPOJC: MPIIUBBI
OTNUBHI, ABUKeHUE TIaHeT COMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KHUBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOIOTHUYECKOe
JNEUCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO H3IyUYCHHH,
CCTECTBEHHBIN PAaJIUOAKTHBHBIA (OH, KOCMHUYECKHE Jy4d, PaAHMOAKTHBHOEC
U3ITydCHHUE TIPUPOTHBIX MHUHEPAIOB, ACHCTBUE pPAJIUOAKTHBHBIX H3Iy4YEeHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN M (PU3MUCCKHUE SBIICHUS, WUCIIOIB3YS
bu3nYecKue BENWYMHBI (CpeAHSAsS W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIDKCHUH, YCKOPECHHE, IEpEMEIeHUE, MTyTh, YIJIOBasl CKOPOCTh,
CHWJIa TPEHHUSI, CHJIA YIIPYTOCTH, CUJIa TSYKECTH, YCKOPEHHE CBOOOTHOTO MaJICHUs, BEC
TeJla, UMITYJIbC Tella, HWMIYJIbC CHJIbI, MEXaHW4eckas pabdoTa W MOIIHOCTS,
NMOTCHIIMAIbHAST JHEPTUsi Tela, TOMHATOTO HaJ TMOBEPXHOCTHIO  3EMIIH,
MOTCHITMANIBHAS DHEPTUs CXKATOW TMPYKHWHBI, KUHETHYECKas DSHEPTrHUs, IOJHas
MEXaHUYeCKas YHEPTHs, TIEPHOJ M YacTOTa KOJIeOaHWH, IJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTedb MPEIOMJICHUS CPEIbl), MPHU
OMMCAHUH TIPABWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIB3YEMBIX BEIINYUH,
o0O3HaueHUs W EeAWHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HopMyIbI,
CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpadvKu U3Yy4SHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTCPU30BaThb CBOMCTBaA TCII, (I)I/ISI/I‘ICCKI/IC ABJICHUA W IIPOLCCCHI,
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UCIIOJIB3YSl 3aKOH COXPAaHEHUSl SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHIUI
CYTIEPIO3HIIMU CHJI, IPUHIUI OTHOCUTENbHOCTH [ anmies, 3akoHsl HproToHa, 3aK0H
COXpaHEHHUS UMITYJbCA, 3aKOHBl OTPAXCHHS M TPEIOMJICHHUS CBETa, 3aKOHBI
COXPAaHEHUs 3apsiIOBOTO U MACCOBOTO YHCEI MPU SIIEPHBIX PEAKLUAX, IPU ITOM
(opMyIMpPOBATh 3aKOH U 3alIUCHIBATh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE MPOLECCHl M CBOMCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalldii MPaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX IIaroB C
UCIIOJIb30BaHUEM 2—3 U3YYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, (PU3NYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3aJaul (ONUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3Ys 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHUE BEIMYMHbBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEJOCTAIOIIHE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbl, HEOOXOAMMBIE IS
peleHusi, MPOBOAUTH pPACUEThl M OICHHWBATH PEATHUCTUYHOCTh TMOJIYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

pacrno3HaBaThb NpOOJIEMbl, KOTOpPbIE MOXHO PpEUIUTh NpU OMOIIU
bu3nYecKnX  METOAOB, WCIONB3YysS ONMHCAHWE HCCIENOBAHUS, BBIICTATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABWJIBHOCTH TMOPSIKA MPOBEICHUS
WCCJICIOBAHMSI, IPOBOJAUTH BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUI
U OIIBITOB;

MIPOBOJIUTH OMBITHI 0 HAOTIOACHUIO (PU3MUECKUX SIBICHUHN WM (U3UUIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHUMOCTh TIepHoAa KoJeOaHWN MPYKUHHOTO MasTHHKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3jloKeHHE Oesloro cBeTa B CHEKTP,
U3y4eHHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMeTa B coOMparoliei JinH3e, HaOJoJeHUe CIUTOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3TYy4YEHUs): CaMOCTOSATEIBHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00Opy/l0BaHUs, OIHUCHIBATh XOJ OIBITa U €ro pe3yiabTaThl, (HOPMYIHPOBATH

BBIBO/JBI,
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MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHUIO0 TPSMBIX W3MEPEHHM, OMpemesss
CpelHee 3HaueHWe M3MepseMOol BeMMUMHBI ((POKYCHOE paccTOsSHUE COOMparomieit
JIMH3BI1), 000CHOBBIBATH BEIOOP CIOCO0a U3MEPEHUS (M3MEPUTEITLHOTO IPHO0pPa);

OPOBOJUTh  HCCIEAOBAHME 3aBUCHUMOCTEM  (PU3MYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadallbHOM CKOpPOCTH, Iepuojaa KosieOaHun
MaTEMaTUYECKOTO MAasITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPKCHHSI CBETa
OT yria MaACHWS W yria TPEJOMJICHHS OT yrjia IaJeHUs): IJIaHUPOBAThH
WCCJICIOBAHNUE, CAaMOCTOATEIILHO COOMPATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOMUI[ U TpaduKOB,
MIPOBOJIUTH BBIBOJIBI MO pe3yIbTaTaM UCCIIEI0BAHMUS;

IIPOBOJIUTH KOCBEHHBIE U3MEpPEHUS U3HMUECKUX BETMYUH (CPEIHSS CKOPOCTh
U YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOTO
najIeHUs, )KECTKOCTh IPYKUHBI, KOA(DDHUITMESHT TPEHUS CKOJIbKECHUS, MEXaHIMIECKas
paboTa W MOITHOCTh, YacTOTa M TIEPHOJ KOJCOAHWH MaTEeMaTHYECKOTO U
MPY>KUHHOTO MasiTHUKOB, ONITUYECKAst CUjla COOMparoiie JIMH3bI, paIHOAKTUBHBIN
GboH): TUTAHMPOBATH H3MEPEHHS, COOMpaTh IKCIEPUMEHTAIHHYI) YCTAaHOBKY H
BBITIOJTHATH U3MEPCHHUSI, CIEAYS MPEAIOKCHHOW HHCTPYKITUH, BEIYUCIISATH 3HAUCHUE
BEJIMYMHBI M aHAJIM3WPOBATh IIOJIYYCHHBIC PE3yJbTaThl ¢ YYETOM 3aJIaHHOUN
MOTPEIIHOCTH U3MEPEHNN;

coOJI0/IaTh MpaBHiia TEXHUKU O€30MacHOCTH TPHU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YyYEHHBIX (DUUYECKUX MOJICIICH:
MaTepuajibHas TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUECYHBINM UCTOUYHUK CBETA, JIyY,
TOHKas JINH34, TJIaHETapHAasi MOJIEIb aTOMa, HyKJIOHHAsI MO aTOMHOTO S/Ipa;

XapaKTepHU30BaTh TMPHUHIMIBI  JICHCTBUS  HM3YYCHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOWCTB C WCMOJIB30BAHMEM WX ONHUCaHUs (B TOM YHCIE:
CIUJOMETP, TaTYNKU TTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PaKeTa, 9X0JIOT, OUKH,
nepUCKoM, (hoToanmapar, ONTUIECKUE CBETOBOIBI, CIIEKTPOCKO, JO3UMETP, KaMepa
BuiibcoHa), UCTIOB3YS 3HaHUSI O CBOMCTBAX (PU3UYECKUX SIBJIICHUN U HEOOXOIUMbIE

(1)I/IBI/IIICCKI/IC 3aKOHOMCPHOCTH,
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HCIIOJIb30BaTh CXEMbl MU CXEMATHYHBIE PUCYHKHM HM3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENIBHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
peleHn y4eOHO-IPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cCOOMparolei JTUH3E;

IPUBOJUTDH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPaX) MPaAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU HJIA OOecriedeHus
0e30MmacHOCTH TpU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOIO TMOBEACHHUS B
OKPYKaIOIIEN CPEIE;

OCYIIECTBIISATh MOUCK HHPopMmanuu B VHTepHeTe, CcaMOCTOSTENIbHO
(bopMynupysl MOUCKOBBIM 3aIpOC, HAXOAWUTH IyTH OIPEAENIEHUS JOCTOBEPHOCTH
MOJIy4YeHHOW MHGOPMAIIMK HA OCHOBE HMMEIOIIMXCS 3HAHUM U JOTOJHUTEIHHBIX
HMCTOYHUKOB,

WCIIOJIb30BaTh IMPHU BBINOJHEHWN YYE€OHBIX 33JaHUM HAyYHO-IOMYJSPHYIO
JUTEPATYypy, CIPAaBOYHBIE MaTepHaybl, pecypchl ceTtu VIHTepHeT, BianeTh
npuéMaMy KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHusi MHPOPMALUU U3 OJIHOM
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJBKUX MCTOYHUKOB, MYOIMYHO MPEICTABIATh PE3YJIbTAThI
MPOEKTHOM WM UCCIEN0BATENbCKOW JEATEIBHOCTH, MPU 3TOM IPAMOTHO
WCITIOJIb30BaTh M3YUYEHHBIN MOHSTUWHBIN anmapaT u3y4aemMoro pasiena (GU3uKd u
COIPOBOXAATh BBICTYIUICHUE IMPE3EHTAIMe C y4éTOM OCOOCHHOCTEH ayauTopun

O0yJaroIIMXCsl.
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