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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yryOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTpaMMbl, MPECTABICHHBIX
B ®I'OC 00O, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPECHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsuXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTeprana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU pabouell MporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoruen, actpoHoMuel u puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, NIPEIOCTaBIseT Haubojee sICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIoco0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpEIojiaraeT YBEPEHHOE
BJIAJICHUE CJIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICIOBAHMS;

WHTEPHPETUPOBATh JaHHbIE M MCIOJb30BATh HAYYHBIE JIOKA3aTEIbCTBA IS
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OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcersa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3NKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpEca M CTpeMJICHUs OOydarouIuxcsi K Hay4YHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yueHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe YMEHUU TPUMEHATH (U3HUECKUE 3HAHWS W HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMIA;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW  JCSITEILHOCTH, CBSA3aHHOM C (U3MUKOM, TMOArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMHpoBaHHEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yrayOn€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUs PAaCUETHBIX M KaU€CTBEHHBIX 3a]1a4, TPEOYIOUINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE M
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHM: HAONIONATh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpEjiaraTh SKCIepUMEHTAIbHEIC
CocOo0bI UX TPOBEPKH, IUIAHUPOBATH U MPOBOAUTH ONBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMUSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HNUECKOro COJEp KaHMUS,
BKJIIOYAsi UHPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKU, UHTEPIIPETALUS U
KPUTHUYECKOE OLIEHWBaHNE NH(POPMAIIH;
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Ha uzyuenue gusuku (yrayOiaéHHBINH YPOBEHb) HA YPOBHE OCHOBHOTO 00IIIETO
oOpazoBanus otBoutcs 408 gacoB: B 7 kimacce — 136 yaca (4 gaca B Henemno), B 8
Kkiacce — 136 ygaca (4 gaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).
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Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npupoabl (3AEMEHTHI COJEP KAHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBs3u). DU3MUECKUEe SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (U3NYECKUX BETUYHH.
N3mepenne @uanyeckux BeauduH. OTanoHbl. Pusmueckue npubopsl. lleHa
nenenus. [lorpemHocts u3mepennii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyIoBaHHMEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIBI CU.

Kak ¢u3zuka u npyrue ecTeCTBEHHbIC HAYKU U3y4aroT npupoay. EctecTBeHHO-
Hay4YHBI METOJA TMO3HaHUA: HaOJIOJCHUE, IOCTAaHOBKA HAYYHOrO0 BOMPOCA,
BBIJIBUKECHUE TUIIOTE3, OKCIEPUMEHT 110 TMPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TeIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC
SBJICHUSL.

®duznueckre TpUOOPH U TPOIEAYypa MPSMBIX HU3MEPECHUN aHAJIOTOBBIM H
U (QPOBBIM PUOOPOM.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJCHUS MKl U3MEPUTEIHHOTO TTpudopa.

N3mepenue pacCTOsTHUMN.

N3mepenue mnomany U o0beéMa. MeTo1 nmaneTku.

N3mepenue BpeMeHH.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTos psiaoB.

[IpoBeaeHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM 0OJIbIIe BBICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIE CBEJCHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenue yactull BemiecTBa. CBSI3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil

. \HUE.
ROKMMERTHARIEMIGO I BemedTBa: cTpoeHUE ra30B, KHUIAKOCTEH M TBEPIBIX

SJIEKTPOHHOWU I'IOj:lI'IMCbI-B o
(KpI/ICTaHHI/I‘—IeCKI/IX TCII. 3aUMOCBA3b MCKIY CBOMCTBAMH BCIICCTB B PA3HbLIX




arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIpHBIM cTpoeHHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenune nuddysun.

Hab6nronenue sBiieHmid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKWBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIONb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE nBIKeHHE. CBOOOJHOE MajJeHHE KaK MpPUMEpP HEPaBHOMEPHOTO
nBuxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBuCMMOCTEM BETWYMH, OIHUCHIBAIOIIUX JABWXKeHHe. OO1ume
MOHATUS 00 OTHOCHTENBHOCTH JABWXKeHUs. CIOoKEHHEe CKOpOCTeH JUisi Tel,
JBHOKYIIUXCS MMApaIebHO.

SlBnenue wHepHuU. 3aKOH WHEpUHUH. B3auMonencTBue Ten Kak MpUYHMHA
M3MEHEHHUSI CKOPOCTM JABMXKEHHSA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTyHaTeIbHOM JBWXEHUH. [lnoTHOoCcTh BemiecTBa. CBsi3b IIJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOUIIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS U CUa
TsokecTd. CHila TSDKECTH Ha JIpyrux miuanerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HAMpPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONbXKEHUSI UM TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOJAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOmronenue siBfieHust HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MpU B3aUMOICHUCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.
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OrnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HaKJIOHHOUW IUIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pAcTsDKCHHS (1AedhopMarivi)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTD JaBJICHUs raza oT o0bEéMa u Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMHU, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHYECKHE MAILIHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. VCcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmocdhepa 3emnn u atrmocdepHoe nasieHue. [IpudyuHBI CyIecTBOBaHUSA
Bo3aymHON o0onouku 3emsid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOThHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITalKkMBaromas
(apxumenoBa) cuia. 3akoH Apxumesna. Y cJI0BUE BOBHUKHOBEHUS BBHITATIKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATYpPHI.

[lepenaua naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuyecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPY>KEHUE TEJl B 3aBUCHUMOCTH OT
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HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BHITAIKUBAIONIECH CUIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEWCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBWwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpalieHrie OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHNS DHEPTUU B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3y4yenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Paszngea 6. TemioBbIe ABJICHUS.
CKYJISIPHO-KUHETUYECKOW TEOpUM  CTPOCHUS
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Monenn TBEPIOTO, KHAKOTO M Ta3000pa3HOTO COCTOSIHHM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'padern — HOBbIM MaTepuan JJIsi HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OOBbsSCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEW U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallMJULIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMIlepaTypbl CO CpeIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHMSI YacTULl. TemneparypHsble IIKaJIbI.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH SHEpTUH:
TeIUIonepeaaya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepeaayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelleCTBa. TemaooOMeH U
TEIJI0Bo€e paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUI0Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT aTMOC(EepHOTOo
naBieHUA. HachlleHHbIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TermnoBbix aBurateneit. KIIJ TemmoBoro nsuratesns.
TermuioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMsI U NPEBPALLCHUS SHEPTHUH B MEXAaHUYECKUX MU TEIUIOBBIX
IIPOIIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysun.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaMWUISIPHBIX SIBICHUU.

HabGntogenue TemioBoro paciupeHus Ted.

W3meHeHne naBiieHUs ra3a NpU HM3MEHEHMM OOBEMA M HArpeBaHUU WU
OXJIaXICHUH.

[IpaBuna naMepeHus TeMiepaTyphl.

Bune! Teruionepenayn.

OxJnaxkieHue Ipy COBEPUICHUH PabOTHI.

/

-

Ceprupniar 0E42607F1FAROSURASHIE- KA EEILE
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

Harpesanne nput COBEpIIEHHH PAbOTHl BHEITHIMH CHIIAMH.
OOKYMEHT NOAMUCAH

3J1E Hﬁq-l"E?ﬁIﬁﬂ@gRS)CTeﬁ Pa3IMYHBIX BEILECTB.




HaOnronenne nocTosiHCTBa TEMIIEPATYPHI MPHU TIABICHUMU.

Moenu TeNIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3Mepenue TeMnepaTypsl PH MOMOIIM )KUAKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPATypHI.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanve 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro o0béMa U
TEMIIEPaTypHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue aBiaeHUS TEIMIO00OMEHA TPU CMEITUBAHUY XOJIOTHOM U ropsiueit
BO/JIBL.

OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJION MPU TEIIIO0OMEHE €
HarpeThiM METAITTMYECKUM LIUIUHIPOM.

OnpeneneHne MOIHOCTU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Omnpenenenue ynelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. [[Ba poma 3ieKkTpuyecKkux 3apsiioB. BzaumoneiicTBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoJie. Hanpsx€HHOCTH 3iieKTpudeckoro noiis. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA U TMOJYIPOBOJAHUKUA. 3aKOH
COXPAaHEHHUsI ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.
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napajuieabHOe CoeIMHEHHE MPOBOAHUKOB. DJIC B e MOCTOSIHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHL.

PaGota ¥ MOIIHOCTH dJEKTpUYECKOTO ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
none. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarautHoe noje siekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJAHUK C TOKOM.
Cuna Amnepa U onpenesicHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. Mcronp30BaHuE 3JIEKTPOJBUTATENIEW B TEXHUYECKHX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apajned. SABiaeHue snekTpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJOTHYECKHE
po0IEMBbI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

MogenupoBanue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOIHUKY U JUAJIEKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeiCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne CUITbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.
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DNEeKTPOABUTATEINb TOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel 1O HAOMIOEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHH H
WHIYKIUEN.

HUccnenoBanne JEWCTBUS DJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JTUDJIEKTPUKH.

COopka 1 HCTIbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOLIA/IA [TONIEPEYHOTO CEYEHHUS U MaTEpHAIIa.

Omnpenenenue y1eapHOr0 CONMPOTUBIIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BATEIBLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKAa MPU MAPATUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHyTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeinoaHeHUs 3akoHa OMa /17151 TOJIHOM 1eNH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HAKAJIMBAHMS WIN MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenne paboThI IEKTPUUECKOr0 TOKA, UIYILIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICIIIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO TMOJISl MOCTOSIHHBIX MAarHUTOB IPU UX OOBEAUHEHUU U
pazzieneHuu.

HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOECHCTBUSA KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue aeiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
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Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEIMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINHU BEKTOpa. Pagnyc-
BEKTOpP MATEpUAIIBHOW TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHnEe. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsl CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['padrueckas mHTEpHIpEeTallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IEpEMELECHHUS IS MTPSIMOJIMHEUHOTO JBUKECHUSI.

JIBr>keHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]
M 4acToTa o0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIASA CHIIa.

[lepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYTIEPIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbXEHUs, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoaduimeHT tpenus.

JIBrKEHME TEN IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnm m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIC
ammaparbl, CyJa Ha TMOJABOAHBIX KpPBUIbSAX, AHTHKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWJIAX. J[BIyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToM uwucie mmiaaHer Bokpyr Comnnua). IlepBas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTh M MEPETPY3KHU.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynsc Tena. U3smMenenue umnyibca. UMnyibe cuibl. Ypyroe u Heynpyroe
B3aUMOJCHCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS HUMIYyJibca. PeakTuBHOE
JBIDKCHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
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HabnrogeHne MexaHM4ecKOro ABMKEHUS Tela OTHOCUTEIBHO Ppa3HbIX TeEl
OTCYETA.

CpaBHEHHE IyTE€Hd W TPAeKTOPUHA JIBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABHUKEHHUSI.

Habnronenue 1BM>KEHMS Tela IO OKPY>KHOCTH.

HabGnronenne MexaHWYEeCKUX SIBJICHHUM, MPOUCXOJAIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TIPUHIIUIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMO/JICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaICHHH.

CoxpaHeHue PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa sl pa3roHa W JIallbHEMIEro pPaBHOMEPHOIO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

Onpenenenue cpeHeN CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tella TPH PABHOYCKOPEHHOM JIBMDKEHHMH 11O
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK PsiJi HEYETHBIX YKCEII, TO BpEMEHA OJTMHAKOBBI.

HccnenoBanuie NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTHM  CUJIBI  TPEHHMS CKOJBXEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.
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HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIICH B MPY>KUHE, OT
CTEIEHHU JIeopMaIuu MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie kosneOanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienHue sHeprum npu
KO0JIe0ATEIILHOM JIBUKEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacrnipoctpanenue m otpakeHue 3Byka. [ pOMKOCTh 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yiubTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne konebanuii Tel nod AEHCTBUEM CHIBI TSKECTH W CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenue nntepdepeHiiuu u Tuppakiiuv BOJIH Ha TIOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThl U NMeprUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

Omnpenenenue 4acTOThl U MEpUOa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl rpys3a.

/
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Pasznen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  (CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »J€eKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM cBs3U. Pagnonokanusa. Kocmuyeckas cBA3b.

DIeKTpoMarauTHas npupona csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuwie pabomul u onvimaol.

W3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pazgea 11. CBeToBbIe sIBJICHHS.

JlyueBass MoJenp CBE€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeTa. 3armenus ConHna u JIynel. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o0paxeHuw,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akOH npesiomyieHus cBeTa. [loaHoe oTpakeHne cBera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonm mnyuerr B JuH3e. @opmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHu, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYecKas cHcTeMa
doToamnmapata, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTUYeckas CucTeMa.
bim3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CHEKTpaJIbHBIX UBETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

IIpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300pakeHUi B IMIIOCKOM 3€pKaJe.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jydeu B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

/
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[TonyueHnue Oesoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHsS CBETOBOTO Jyda OT Yria
MaJICHUS.

N3y4yeHue cBONCTB N300pakeHUsI B IJIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIJla MPEJIOMIIEHUS OT yIJia MaJIcHUs CBETOBOIO
Jly4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyyenue n300paxeHuit ¢ TOMOIILI0 COOMPAIOIICH JTNH3HI.

Omnpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETa MPEIMETOB MpPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mozjens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa monypacnaga atoMHbIX siaep. JlelcTBUE paarOaKTUBHBIX
M3JIy4YCHUHN HA JKUBBIC OPraHU3MBbI. 3alIUTa OT PAJNOAKTUBHOTO U3ITyYEHUS.

SnepHble peakunu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO M MAacCOBOTO YHUCED.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. WMcrounuku sHeprun CosiHIA W 3BE3A. SlepHas »>HEpreTHka.
DKoJIoTUYeCcKre MPoOIEMBI SIICPHON IHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TTOTJIOIICHMUSI.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanust nzmydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Hab6nrogeHune CruioniHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.

/

-

O

gaTEo HTeaRHO- -0606IAIONIIT MOTYIb.
3 nE‘ﬁ@wgmq%ﬂ QRJUArOIMY MOMYJb IPEJHA3HAYEH IS CUCTEMAaTU3aLUuK

CepTudukar OE 4%6%@%@%%%%&5@&4%@&%8{% COACPKAHHUA U OIIbITAa ACATCIIBHOCTH, HpI/IO6peTéHHOFO

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa




Ipy W3YYCHUH BCETO Kypca (U3UKH YIUIYyOJIEHHOTO YPOBHS, a TaKXKe JUIs
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKeE.

B nmpomecce wu3ydeHHsT AaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAONINE JIOCTHKCHHE
NPEIMETHBIX M  METaNpeIMETHBIX pe3yJbTaToB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHKE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, HWCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHHWE HWCCIICIOBAHWS, aHAINW3 JTaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHol (HOpPMOM OCBOEHUST MOJIYJsSl SIBIAETCS TPAKTHKYM,
porpamMma KOTOPOTO BKITFOUAET:

perieHre 3a7a4, OTHOCSIIMXCA K Pa3IMYHBIM pa3jiellaM W TeMaM Kypca
GbU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbBIX Pa3JIeIioB;

BBITIOJIHEHUE JIA0OPATOPHBIX Pa0OT M OMBITOB (BKJIIOUYAsi paOOTHI M OMBITHI U3
MEepPeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO ITAHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 00OCHOBAHUS METOJIa U3MEPCHUS BEJINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a7aHUsl IO E€CTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Ha/J TPYIIIOBEIMYU WJIM HHIWBUIYATbHBIMH MMPOCKTAMHU, CBSI3aHHBIMH C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTEIICHb TOTOBHOCTH OOYYaOIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH.

- \
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe uzydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIIEero 00pa3oBaHUs
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE JTUIYHOCTHBIC PE3yIbTaThl B
YacTH:

e I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3NYeCcKOi HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2parxccoanckoz2o u 0yxXo8HOo-HpPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 0OCYKJICHHH OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX IPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM IMPUMEHEHHUEM JOCTHKCHUN
busuKy;

OCO3HAHUE BAXXHOCTA MOPAIBHO-ITUYECKUX NPUHLHUIOB B JEITEIbHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSATHE JCTETHUYCCKUX KadecTB (PM3UUYCCKOM HAyKH: €€ TapMOHHYHOTO

MMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)yennocmu HayuH020 NOZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HHCTPYMEHTa
[I03HAHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTUH, BAXHEHIIEH COCTAaBJISIOLICH
KYJIBTYPBI;

OpUEHTallUsl B JEATCIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
npecTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL;

pa3BUTHE HAY4YHOM JFOOO3HATENILHOCTH, HMHTEpeca K HCCIeI0BaTEIbCKON
JESATEIbHOCTH;

e 5)popmupoeanus Kynomyput 300p06bsa U IMOUUOHATLHOZ0 ONAZONOTYUUA:
OCO3HaHME LIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM

———————FEXHONOFHUECKOM —MUPEe;,—BAKHACTH  [PABHII 0€30MacHOr0 IMOBENEHUS Ha
Q TPIHORYMEHTHEO JTOPORIK, C IJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B

TONEFTREXINOXbERAINCEIO
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c(hOpMHUPOBAHHOCTh HaBbIKa PehICKCHH, MPU3HAHNE CBOETO MPaBa Ha OITHOKY
Y TAKOT0 K€ IPaBa y IPyroro 4ejI0BeKa;

e 06)mpyo0oe6ozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTU, TPEOYIOIIMUX B TOM YUCIEe U PU3NYECKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0102UUECKO20 60CNUMAHUA:

OpUEHTALUsS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM AJi1 pellieHus 3aaad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOMHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJIeM U IMyTell ux
peleHus;

e 8)aoanmavuu K U3MEHAIOWUMCA YCIOBUAM COUUAIBHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICMCTBUM TPHU BBHIMIOJTHEHUU MCCIECIOBAaHUN U
MPOEKTOB (PU3MUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
JEATENIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUN (HOPMYIUPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBICHUSIX;

OCO3HaHUE JAe(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUI;

CTpEMJICHHE aHAJIU3UPOBATh U BBISIBIISATH B3aMMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HSKOHOMMUKH, B TOM YHUCJIE C UCIIOJIL30BAaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbIE ICUCTBUS,
KOMMYHUKATHBHBIC HUBEpCATbHbIC  y4eOHBIE  JEHCTBUSA, PETYJIATUBHBIC

YHURSRGEIPIROHSPIRRAR AcHCTBIL
3JIEKTPOHHOW NMOAMUCHIO
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ba3oBble 1ornyeckue 1eiCcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKUA OOBHEKTOB (SIBJICHUIN),
KJIACCU(PUIIUPOBATH UX;

BBISIBIISAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B pacCMaTpPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NISCKUX
SABJICHUM M TPOIIECCOB, JI€JIaTh BBIBOJBI C MCIOJB30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bu3NYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelnieHus yueOHo (u3nyeckod 3amadu
(CpaBHEHHE HECKOJIBKMX BApUAHTOB PEILICHMS, BHIOOP HamOoJiee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;

MPOBOJAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PUBUUECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(POPMALIHIO, TTOJIYYEHHYIO
B XOJI€ UCCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUuTHe (U3NIECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ nndopmanueii:

MPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIlpOChl MPU TOUCKE U
otbope nHpopMaIK WU JaHHBIX C YUYETOM MPEJI0KEHHOU YueOHON (hU3nyecKoit
3a/1auu;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HUH(POPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMKM 1O KPUTEPUSIM, MPEAJIOKEHHBIM
yUUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIBbHYIO  (OpMYy  TPEACTABICHHUS
uHQOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

/
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COTIOCTABIIATh CBOW CYXKIICHHSI C CYXKJACHUSIMH IPYTUX YYaCTHUKOB JTUAJIOTa,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJCTaBIATh PE3YJIbTaThl BBIOJIHEHHOTO (DU3WYECKOTO OIMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHuUs, IPOCKTA);

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYaATLHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH 1€ COBMECTHOM JCSATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS 110
e€ JOCTHXKEHHUIO: pacIpeleisaTh PpOiaH, OOCYXKIaTh MPOLECChl M PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BEITIOJTHATh CBOIO YacTh Pa0OTHI, MOCTUTAs Ka4eCTBEHHOTO Pe3yJbTaTa IIo
CBOEMY HANPABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUA C APYTHMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJla B OOIMMA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NYECKUX 3HAHUM;

OPUEHTHPOBATHCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pelleHui
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUH MPyIIOon);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelIeHHUs (U3NYECKON 3ajauu Win
IJIaH HCCIENOBaHUS C Y4YETOM HMMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JOCTHKEHUS  (HEIOCTM)KEHHS]))  Pe3yJIbTaToOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJIHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIIMXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTH ce0s1 HA MECTO JAPYroro yejioBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.
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K koHIty oOy4eHus ¢ 7 kaacce NpeAMETHBIE PE3YIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE U XUMHUYECKHUE SIBJICHUS, HaOII0ICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUNH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiecTtBa  (TBEpAOE, KUIKOE, Tra3zo00pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTU4YEcKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh sBieHUS (AUQPQy3usi, TEIIOBOE ABMKEHUE YaCTHUIL
BCILIECTBA, PABHOMEPHOE [BIXKCHUE, HEPABHOMEPHOE JIBM)KEHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpallCHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHKE; TIJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) IO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3HUEeCcKOoe SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJIICHUN B OKPYKAIOIIEM
Mupe (B TOM 4ucie (PU3NYeCKHe SBICHUS B MPUPOJIC: MPUMEPHI JBMKCHHS C
Pa3JIUYHBIMHA CKOPOCTSAMH B JKMBOW U HEXKMBOW MPUPOJIE, TEUCTBUE CUJ TSKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOW OpraHu3M, TJIaBaHuEe PbIO, pblYary B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIC CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBICHUI;

OMHUCHIBATh U3YyUYCHHBIC CBOMCTBA TEN W (PUIMUECKUE SBJICHUS, HCIOIB3YS
dbuznyeckue BeJIMUUHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MYTh, CPEAHSIS
CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJia TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A YKUIKOCTH, BEITAIKUBAIOIIAS CHJIa, MEXaHUYeCKast
paboTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl ¥ TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
o0O3HAaueHUs W EeAWHUIBI (PU3WYECKUX BEIUYHMH, HAXOAUTh (DOpPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKkTepru30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJia CIOKEHUS CUIT (BJIOJIb OJJHOM MpsiMoil), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, IpaBUIIO paBHOBECHA pbluara (6J10Ka), «30J0TOE MPABUIIO» MEXAHUKH,
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00BEKTOB, MPOIIECCOB, SIBJICHHUM, MPUMEHITH PUINIECKUE MOJCIH JIJIsI OOBSICHEHUS
(pM3HYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHHUSA, IPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLICHUBAaHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyk JCHUl ¢ Omopod Ha U3y4YEHHBIE CBOMCTBa
bu3nuecKux sIBICHUM, PU3nyeckrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

pemars pacuéTHble 3aAauu (B 2—3 IeHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOWpas aIeKBaTHYIO (PU3UYECKYIO0 MOJIENb, C UCIOJb30BAHUEM 3aKOHOB
U popMyII, CBI3BIBAIONINX (DU3UUECKHUE BEJTMYNHBI, 3aIMUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pPEIICHUE 3a4a4H, BBISBISATh HEJOCTAIOIINE WIIM U30BITOUHBIE TAHHBIE,
00OCHOBBIBaTh BBIOOp METO/Aa pEIICHUs 3a/layd, MCIOJb30BaTh CIIPABOYHBIE
JaHHBIC, TIPOBOAWTH MAaTEMAaTUYECKUE MPeoOpa3oBaHUA M PACUETHI, OIICHHWBATH
PEATMCTUYHOCTh TMOJMyYEHHOTO 3HA4YeHHsS (PU3MUECKON BETMYMHBI U OMPEICNAThH
pa3MepHOCTh GU3NIECKON BETUYHMHEI, TOJYY€HHOM NP PELICHUH 3a/1a4H;

pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOKHO PELIMTD IPU MOMOILN (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHsl, B OMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HABAaTh MPOBEpsieMOe  MPEANoJoXKeHHe  (TUIOTe3y),
WHTEPIIPETUPOBATH MOJTYICHHBIN Pe3ybTarT;

MPOBOJIUTH OTBITHI MO HAOIIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MUIECKUX
cBOMCTB Tenl (nuddysus, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aMMOJICHCTBUM TeJ, Iepeada JaBICHUs KUAKOCThIO U
ra3oM, TMPOSIBICHHUE JEHCTBUS aTMOC(HEPHOTO IaBJICHMS, JEHUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHUE (THUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJI0IeHUH, CAMOCTOSTEIHFHO COOUpaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opynoBaHus U (HOPMYTUPOBATH BHIBOIBI;

NPOBOJANTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Cuiia, TeMIeparypa,
TUIOTHOCTh JKUJKOCTH M TBEPIOTO TeNa, CHUJla TPEHUS CKOJBXKCHHS, JaBICHUE
BO3/yXa, BHITAJIKMBAIOIIASI CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJIO,
KOA(pGUIIUEHT TOJIE3HOr0 JEHCTBUS MPOCTHIX MEXaHU3MOB) C HCIOJB30BaHUEM
aHAJIOrOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHUS,
(buKcUpoBaTh MOKAa3aHUs MPUOOPOB, HAXOJUThH 3HAUECHUE U3MEPSIEMON BEJIMUMHBI C
MOMOIIBIO YCPEAHEHUS PE3YIHTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
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BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbI HOPMAaJbHOIO
JABJIEHUS, Ka4eCTBAa 00pa0OTKM MOBEPXHOCTEN TEJl U HE3ABUCUMOCTH CHJIbI TPEHUS
OT IUIOIIA¥ CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpYyKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJjla, OT INIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBaHUS TEJ, YCIOBUU PaBHOBECHUS pblyara u 0JOKOB):
COBMECTHO ¢ yuuTeneM (GOpMyIupoBaTh 3aqady M THUIOTE3y HCCIEI0BaHUs,
CaMOCTOSITEJIbHO  IJIAHUPOBAaTh  HMCCIIEJOBAaHHE, CaMOCTOSATENIbHO COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABIATH
MOJIyYEHHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAE TaOIULl U TpauKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEAOBAHMS;

coON0aTh TMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phIUar, MOABUKHbII
Y HENOJIBM>KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTEepPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIUIMITHUKY, YCTPOIMCTBO BOAONPOBOJAA, THJpaBIUYECKUN Tpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HUCIHOJIb3ys 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB MpHU
pEIIeHUH Y4eOHO-TPaKTUYECKHX 3a]1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS M COOJIIOACHHS HOPM SKOJOTMYECKOrO TIOBEICHHS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONEPHKAHUS B
WuTepHere, caMOCTOSTENBHO (OPMYIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUM W IMYyTEM CpPaBHEHHUS pa3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(popMaIuIoo, KOTOpas SBISETCA MPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEIOCTOBEPHOM;

UCIOJB30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
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CO3/1aBaTh COOCTBEHHBbIC KpAaTKHE MHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMalMu (U3UYECKOTO COJICPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O Pe3ysbTaTaxX MPOEKTOB WM YYEOHBIX
VCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATUHHBIN
anmnapar Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBINOJHEHUN YYEOHBIX MPOEKTOB W HCCIEAOBAHUM paclpenesTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]auaMU, CICTUTH 3a
BBINIOJIHEHUEM IUJIaHA JEHCTBUI, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJal B
JEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K koH1y oOyueHus ¢ 8 knacce npeIMETHbIE PE3yNIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tea, HACBHIIICHHBIA W HEHACBHIMIEHHBIA Map, CHOCOObl M3MEHEHUs
BHYTPEHHEN DHEPIUM, DJJIEMEHTApHBIA JJIEKTPUYECKUN 3apss, IPOBOJHHKM,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHU ITOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE MOJsl, ONTHYECKas CHUCTEMA) U CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3iinyaTh sBJICHUS (TEIIOBOE pacIIUpeHHe (CxkKaTHue), TeIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAUs, IUIaBJIEHUE, KpUCTaUIM3alUs, KHUIIEHHE, CIHOCOObI
Terionepeaaun (TemIonpOBOAHOCTb, KOHBEKIIMS, U3yYEHNE), TEIJIOBBIE MOTEPH,
ANEKTpU3alUs TEJ, B3aUMOJECHCTBUE 3aps/iOB, JCHCTBUS SJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJEHCTBAE MArHUTOB, JEHCTBAE MATHUTHOTO IOJIS Ha
IIPOBOJHUK C TOKOM) I10 OMKUCAaHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NYECKUX SIBIICHUN B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBICHUS B MPUPOJE: IOBEPXHOCTHBIE U
KaWUISPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B NpHUpoAe, u3nydeHue CosHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera,
AIIEKTPUUECKUE SABJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emiid, Apeld MmoarcoB, pojab MAarHUTHOTO MOJIS ISl )KU3HU Ha
3emiie, TOJIIPHOE CHSHHE), HPHU STOM IMEPEBOAUTH IPAKTHYECKYIO 3aJady B
y4eOHYI0, BBICISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3HUUECKUX SIBICHHM;

/

CepTtudukar OE4 607FIFEC395A2E3COFFB7CIBEOF

O

OIMMCbIBATh H3YYCHHBLIC CBOMCTBA TE€I U (l)I/IBI/I‘-IeCKI/Ie SABJICHUSA, HCIIOJIb3Y:

%%ggﬁg%%gﬂm?gnepmypa BHYTPCHHSSI OHCPIUsl, KOJIMYCCTBO TCIIJIOTHI,

abora raza, yacjbHas TCILJIOCMKOQTL BCIICCTBA, YACJIbHAs TCIJIOTA IIJIABJICHUA,

LeiicTeuTeNeH C OLS B, BeHal9d st HapOO%paSOBaHI/IH, yAcibHad TCIIOTAa CropaHust TOILIMBA,

Bnageney KyHu Mana KOpbeBHa

-




KO PUITMEHT TIONE3HOTO JEHCTBHS  TEIJIOBOM  MAIIMHBI, OTHOCHUTEIbHAS
BJIQXXKHOCTh BO3/lyXa, DOJEKTPUUYECKUM 3apsll, CcuUlla TOKa, DIIEKTPUUYECKOE
HaIps>KeHUE, CONPOTUBJICHUE MpoBOoAHWKa, DJIC B IlemM MOCTOSHHOTO TOKa,
AIEKTPUUECKOE YEIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
WCITOJIB3YEMbBIX BEJIMUMH, WX OOO3HAYEHUS W CIUHUILI (DU3UYSCKUX BEIMYHH,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONINE MAaHHYIO (PU3UYECKYIO0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IpavKN U3yUYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUMH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U ITPOLIECCHI, UCTIOJIb3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA,
ypaBHEHHE TEIJIOBOTO OanaHca, 3aKOH COXPAHEHUS IIEKTPUUYECKOTO 3apsiia, 3aKOH
Kysona, mpuHIUIT Cyneprio3uillny 3JIEKTPUUYECKUX MOJIeH, 3akoH Oma ISl yyacTKa
nenu, npaBuia Kupxroda, 3akon Oma s nmonHou nenu, 3akoH [xoyns-Jlenia,
3aKOH COXpaHEHUs SHEPIruH, MPU TOM pas3inyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIC (PU3NUYECKUE MOJICTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3MUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTrh
KaueCTBCHHbIC 3a7a4d, B TOM YHCJIE TPEOYIOIMNUE YHCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAUYCHUM (PU3MUECKUX BEJMYWH, IPU ITOM BHIOMPATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3U U BHICTPAUBATh
JOTMYECKYI0 ILIEMOYKY PACCYyKXIECHUM C ONOpOM Ha W3YyYEHHbIC CBOWMCTBA
buznyeckux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pellaTh pacu€THbIE 3aJadd (C omopod Ha 2—-3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKku, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCIIOJIB30BaHUEM 3aKOHOB W (POpMyJs, CBS3bIBAIOIIUX (DU3NUYECKUE BEJIIMYUHBI,
3aMUChIBaTh KPaTKOE YCJIOBHME M pa3BEPHYTOE PpEIICHUE 3a/1aud, BBISIBISATH
HEJIOCTAIOIINE WM M30BITOYHBIC JaHHbIE, 00OCHOBLIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCIIOIB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj]a4, MPOBOJIUTH
MaTeMaTH4YeCKhe TpeoOpa3oBaHus W Pacu€Thl, OIEHUBATh PEATMCTUYHOCTD
MOJIYYEHHOTO 3HayeHUs1 (PU3UYECKON BEIMYMHBI W ONPENENsATh Pa3MEPHOCTh
(bU3UYECKON BEIIMUUHBI, TOTYYCHHOU MPU PEIICHUH 33/1a4K;
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VAR PBoHi o ARTEARVE BIoOPYCHT




UCCIICIOBAaHUSl  PACIO3HABATh IMPOBEPSEMOE  MPEANOJOXKeHHEe  (TUIOTE3Y),
UHTEPIIPETUPOBATH MOIYYCHHBIN pPe3ylbTar;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB TeJN (KanmWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0bEéMa W TeMmIeparypbl, CKOPOCTU IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3TYyYEeHUH OT I[BeTa M3JIydaromel (MOTJIOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAM €€ TMOBEPXHOCTH,
AIIEKTPU3AIUs TEJT U B3aUMOJICHCTBUE DJIEKTPUUECKUX 3aps0B, B3aUMOJCICTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJu3allksl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATENS TIOCTOSIHHOTO TOKa): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumoredy) O  BO3MOXHBIX — pe3yjibTaTax  HaOJIOIECHUM,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIMKCHIBATH XOJI OBITA U (DOPMYITUPOBATH BHIBOJIBI;

IPOBOAUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3NYECKHX BEITUYUH
(TemriepaTypa, OTHOCHUTENbHAs BIAXXHOCTh BO3JyXa, CHJIa TOKa, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE IPOBOJHUKA, paboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (GUKCHPOBATH TMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE W3MEPSEMON BEJIMUMHBI C TIOMOIIBIO YCPETHEHUS
PE3YyJBTATOB CEPUH U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (pU3MUecKux
BEJIMYMH (3aBUCMMOCTb JaBJCHHUsS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIH
OXJIXKICHMSI, UCCIIeI0BAaHUE SIBJICHUSI TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOAHON U
ropsiaeid BOJIbl, 3aBUCUMOCTh COITPOTUBIICHUS TPOBOAHHUKA OT €T0 JJIMHBI, TUTOIIA TN
MIOTIEPEYHOTO CEYCHHS M YJIETHHOTO COMPOTHBIICHNS BEIIECTBA MPOBOTHUKA, CHUITBI
TOKa, MPOTEKAIOUIer0 uepe3 MPOBOJAHMUK, OT HANpsHKEHUS Ha TMPOBOJHUKE,
UCCJIEIOBaHKUE TOCIIEI0BATENIBHOIO U MapaieIbHOIO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMYyJIHMpOBaTh 3aJady M THIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIFHO  IUIAHUPOBAaTh  HWCCIIENOBaHWE, CaMOCTOSATEIbHO COOMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIB30BAaHUEM HHCTPYKIIUH, MPEIACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUIE TaOMUIl U Tpadukos,
OLIEHMBATh MOTPEIIHOCTH, JeNIaTh BHIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

cobOoaTh mpaBuia O€30MacHOTO TpyJda Ipu padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
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HarpeBaTeIbHbBIC ANEKTPONIPUOOPHI (TIPUMEPHI ), MPEAOXPAHUTEIH U UX IPUMEHEHHUE
B OBITY M TEXHUKE, MPUMEHEHHE IMOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHUA O CBOMCTBAX
(¢u3nyecKuX SBJICHUN, HEOOXOAUMBIE PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIM TEpPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX LENel C MOCIeI0BaTeNbHbIM |
NapajuleIbHBIM COECIUHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYEHUS
3JIEMEHTOB 3JIEKTPUUECKHX LIETIEH, UCIIOJB30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH
W3YYCHHBIX  TEXHHUYECKHX  YCTPOMCTB, M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTHYECKHX MTPOLIECCOB MPU PEIICHNUN Y4eOHO-TIPAKTUYECKUX 33714,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(OPMALIMIO O MIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ul OOecreueHus
0€30MacHOCTH TMPU OOpAIEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM 3KOJIOTMUYECKOrOo IOBEACHUS B
OKPYKaIOIIEN CpeIe;

OCYILECTBIATh MOUCK UH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENILHO (POPMYIHPYs MOMCKOBBIH 3aMpoc, Ha OCHOBE UMEIOIIMXCS 3HAHUI
¥ CPaBHEHHS JIOTIOJHUTEIHHBIX HCTOYHUKOB BBIIETATH MH(POpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON WIIM MOKET OBITh HEIOCTOBEPHOU;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
000011as nH(OPMALIKIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3NUYECKOTO COJIEPIKaHus, B
TOM  4YHclie NyONUYHO  MPEACTaBIATh  PEe3yNbTaThl  NPOEKTHOM — WiH
UCCJIEI0BATENbCKON JeATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJb30BATh U3yUYECHHBIN
MOHSTUWHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATh BRICTYINICHUE TIPE3CHTAIIEH;

IPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIIEJOBAHUN (PU3MUYECKHUX MPOLECCOB
pacnpefenarth OO05S3aHHOCTH B TpPYIIE B COOTBETCTBUM C MOCTaBICHHBIMU
3aJjayaMM, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHa JNEHCTBUN M KOPPEKTUPOBATH €To0,
aJIeKBaTHO OILIEHWBATh COOCTBEHHBIN BKJI B IEATEIHHOCTh TPYIIIbI, BEICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aWMOJAEWCTBHME, TPOSBIAS TOTOBHOCTh  pa3peliarhb
KOH(JIUKTHI.
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UCITOJIb30BAaTh MOHATHA (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TSKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3y4YEHHE, IIKaJIa JIEKTPOMAarHUTHBIX BOJIH, HCTOYHUKU CBETA, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl MCIYyCKAaHUS M IOIJIOLIEHUs, alb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
S3BIK (PU3UKU TIPU PELICHUH YIEOHBIX U MPAKTHUECKUX 3a71aY;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBM)KEHUE, PaBHOYCKOPEHHOE MPSIMOJUHENHOE JBHXKEHHUE,
cBOOO/IHOE TMaJIeHUE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MAaTEpPHAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KoJjeOaTreqbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYK/ICHHbIE
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTpPaHEHUE M OTpaKEHHUE
3ByKa, UHTepdepeHIrs U JUPpaKus BOJIH), NPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XKEHHE M IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXXEHHUE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAsl  paJUOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOro  CHEKTpa
U3yYeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLEM
Mupe (B TOM uucie (U3MYECKUE SIBIIEHUS B NPUPOJE: MNPUIUBBI U OTIIUBHI,
nBrkeHrne 1uiaHeT CoOJHEYHOM CHCTEMBI, pEaKTHMBHOE JIBHDKEHHE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECcKOoe
NEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUH,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3Jy4€HHE NPHUPOJHBIX MHUHEPAIOB JICWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHH3M 4YeJIOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell M (PU3UUECKUE SIBICHUS, UCIOJIb3YS
busznueckue BEIMYMHBI (CpeaHsis W MIHOBEHHass CKOpPOCTb Teja Ipu
HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEPEMENICHUE NPU PaBHOYCKOPEHHOM
NPSMOJIMHEWMHOM  JIBIDKEHUM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOrO Tella, UMITYJIbC TENA, UMITYJIbC CUJIBL,
MOMEHT CHUJIbI, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHASI SJHEPT U Tela,
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IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKAa3aTelb MPEIOMIICHUS
CpeIibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh PUIUUECKUI CMBICI UCTIOTIB3YEMBIX
BEJIMYMH, NX 0003HAYECHUS U €AMHUIIBI PU3NIECKUX BEIUYNH, HAXOAUTh (POPMYJIHI,
CBSI3BIBAIOLIME JTAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTEPU30BaTh CBOKMCTBA TEJI, PUZNYECKUE SIBJICHUS U IIPOLIECCHI, UCIIONb3YS
3aKOH COXPaHEHUs SHEPIHHM, 3aKOH BCEMUPHOIO TATOTEHHUS, IPUHLHUII
CYIEPHO3ULIMU CUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HbtoTOHA, 3aK0H
COXPAaHEHUsl UMIIYJIbCA, TEOPEMY O KMHETHMUECKOM SHEpruM, 3akoH ['yka, 3akoH
bepHysuin, 3aKOHBI OTpa)K€HUSI M MPETOMIICHUSI CBETA, (POPMYJy TOHKOW JIMH3BI,
IUIAHETApHYI0 MOJENb aTOMa, HYKJIOHHYK0 MOJIEJIb AaTOMHOIO sIpa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MAacCOBOI0 YHMCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3anyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJENN PEAbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUIA,
BBIAICIIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHWI, NPUMEHATh (PU3NYECKHE MOJAEIU Il OOBSICHEHUS
(U3HYECKUX MPOLIECCOB U PEIICHUS YYEOHBIX 33/1a4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAUeCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJIUYHUH, NP ATOM BHIOMpATH aJI€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIIECICTBEHHBIE CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 II1aroB ¢ ONOpPON Ha HW3y4YCHHbBIC
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelIaTh pacu€THhIE 3a/layd MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aIeKBaTHYIO (GPU3HUYECKYIO MOJIENb, C UCIIOIb30BAaHUEM 3aKOHOB U (POPMY!I,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCIOBHE W
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISBISATH HEJOCTAIOLINE UITH N30bITOYHbBIE TAHHBIE,
00OCHOBBIBaTh BBIOOp MeETOAAa pEIICHUS 3aJadyM, HCIOJb30BaTh CIPABOYHBIE
JaHHBIE, TPUMEHSATH METO/IbI aHAJIM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpaduyecKue
METO/Ibl PELICHUS 3a/1a4, MPOBOJAUTh MATEMATUYECKHUE MPE0OPa30BAHMS U PACUETHI,
OLIEHMBATh PEAJMCTUYHOCTh MOJYYEHHOTO 3HAUYECHUSA (PU3UUECKOW BEITUUYUHBI U
OTPENENATh Pa3MEPHOCTh (PU3MUECKOW BENMYHMHBI, MOJYYEHHOM MpHU pPELICHUH
3a]a4y;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOMKHO PELINTh IPU IOMOIIU (PU3NYECKUX
METOJIOB, W TMpeajaratb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUH
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WCCIECTOBAHNS acTrio3HABATh  NPOBEPAEMOE  IIPEANONONKEHHE  (THIOTE3Y),
OOKYMEHT NOANUCAH

Oé[ﬁEM'PBBIHWHWEB fAOPAAKa NPOBCACHMA NCCICAOBAHNSA, HHTCPIIPCTUPOBATD




MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3UIECKIX
CBOMCTB TenN (M3yueHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aKOHA COXpaHEHHUS HMITYJbca, JCHCTBHE 3aKOHa bepHyIIu ¥ BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOAa KoJIeOaHUN MPYKUHHOTO
MasTHUKA OT MAaCChl Ipy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTH OT aMILTUTY bl
MaJIbIX KoJieOaHUH, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, Pa3JIOKEHUE OEIOT0
CBETa B CIIEKTpP, U3yUEHHE CBOICTB M300pakKeHUs B TUIOCKOM 3€pKajie U CBOICTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOMIHBIX U
JMHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopmynupoBaTh IpoBepseMoe
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIIOICHHIH,
CaMOCTOATENIbHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa o00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 NPSMBIX H3MEPEHHM, onpeaenss
CpelHee 3HaUYeHUE U3MEPSAEMON BETMUMHBI U ONIPEEIsis MOIPEUIHOCTh PE3yIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP crioco0a U3MepeHus (M3MEPUTEIBHOTO
npudopa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus, )KECTKOCTh MPY>KUHBL, KOYPPUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKast
paboTa M MOIIHOCTh, YacTOTa W TEPHOJ KOJICOAHW MaTeMaTH4YeCKOro U
NPYKUHHOTO MAasTHUKOB, (POKYCHOE paccTOsiHME coOMparomeid JUH3bl U €€
ONTUYECKass CHUJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJIOTOBBIX H
1IU(PPOBBIX TPUOOPOB: OOOCHOBLIBATH BHIOOP METOAA M3MEPCHUS, IJIaHUPOBATH
U3MEpPEHMs, CaMOCTOSTEIbHO COOMpPAaTh  HIKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI W aHAIM3UPOBATH IOJYYCHHBIE PE3yJbTaThl,
OLIEHWBAS MOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

IPOBOJNUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJlbHOW CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHUS CKOJBXKEHHS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWUTH, OIpEAeNiCHHEe YCKOPEHHsS CBOOOIHOTO TAJCHUS, HUCCIICIOBAHHE
M3MEHEHHUsl BEJIMYMHBI U HaIpaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTH YIJia
OTpa)KEeHHUs CBETA OT yIJia NMaJeHHUsl, YIJia IPEeJOMIICHHUS OT yIiia MMaJeHusl CBETOBOTO
Jdyd4a, UCCIEIOBAaHUE TPEKOB: U3MEPEHHUE YHEPTUN YACTHUIIHI IO TOPMO3HOMY ITyTH
(mo ¢otorpadusmM)): COBMECTHO ¢ yuuTeseMm (GopMyJIUpOBaTh 3ajauyy U THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
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coOmoIaTh MpaBwia 0e30macHOTO Tpylda mpu padore ¢ mabopaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOIMUECKHX MPOLIECCOB C ONIOPOM HA UX ONUCAHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU ITOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKETA, IX0JIOT, OUKH,
nepuckorn, (oToanmnapar, MHUKPOCKOM, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), UCHoyb3ysl 3HAHUSI O CBOMCTBAX
¢uznueckux  SABICHUH U HEOOXonuMble  (PU3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMBl M CXEMAaTUYHBIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB IpHU
pelIeHNH y4eOHO-IPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMbl ISl MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JIMH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(OPMALIMIO O MIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ul OOecreueHus
0e30MacHOCTH MpPHU OOpallEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTHYECKOrO MOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYILECTBIATh MOUCK UH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl MOUCKOBBIM 3alpoc, HaXOIUTh MYTH OIpeIeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOH HH(POPMALMM HAa OCHOBE HUMEIOLIMXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3ZaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOTO COACpKaHUS, MyOIMYHO
IPENCTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
9TOM TIPaMOTHO MCIIOJb30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE Mpe3eHTAMell ¢ Yy4ETOM
0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IIJNTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne ni/n

Pa3pen 1. TenioBblie ABJICHUSA
1.1 CtpoeHue u cBOWCTBA BeLIECTBA

1.2 TerutoBbie pouecchl
Hroro no pazneny

Pa3nea 2. DiiekTpu4yecKkHe M MATHUTHBIC SIBJICHHSA

OneKTpu4ecKre 3aps/ibl. 3apsKeHHbIE TeNa

21 M X B3aUMOACHCTBUS

2.2 IToCTOSIHHBIN 2TIEKTPUYECKUN TOK
2.3 MarauTHbIC SIBICHUS

2.4 DNeKTpOMarHuTHasE UHIYKITUS

Hroro no pazneny

Pa3gen 3. CBeToBbIE 1 KBAHTOBBIC ABJICHUSA

3.1 CBEeTOBBIE SIBJICHUS
3.2 KBanToBbIE ABIEHUS
HToro
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne ni/n

Pa3zgen 1. Mexann4yeckue siBJICHUSA

MexaHn4ecKkoe IBHKCHHE U CIIOCOOBI ero

1.1

OmnUCaHus
1.2 BzauMmozeiictBue Ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pasneny

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI
2.1 Mexannueckue KoneOaHus

2.2 Mexannueckue BOJIHBL. 3BYK

Hroro no pazneny

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJjIe M1 3JIEKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAariuTHLIC BOJIHBL

Hroro no pazneny

Paznen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pACOPOCTPAHEHNSI CBETA
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Hroro no pazgeny

Paznen 5. KBanrToBble siBJIeHUSA

5.1 Hcnyckanue u norjioneHne cBeTa aroMoM
5.2 CTpoeHue aTOMHOTO siapa
5.3 SnepHble peakuu

Hroro no pasneny

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

MexaHu4yecKue SIBICHUS (HOBTOpI/ITeJ'IBHO-

61 00001IAOIIUI MOTYJIb)

6.2 TerutoBble sBIEHUS (TOBTOPUTEIBHO-
00o0marImii MOayb)

63 DJIeKTPOMAarHUTHBIC SBJICHUS
(TOBTOPUTETHHO-0000ITAONITUN MOTYITh)

6.4 CBeTOBBIC SIBIICHUS (TOBTOPUTEIBHO-
00001IarOIINIT MOTYJIb)

6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB

Hroro no pazneny
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Tepsimikun A.B. 8, 9 ITpocsemienue 2019

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NUHTEPHET
https://resh.edu.ru/

https://lesson.edu.ru/03/07
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