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HOACHUTEJIBHAS 3AIINCKA

PaGouas mnporpamma 1o (¢u3MKE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJicHa Ha OCHOBe TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHON IPOrpamMMbI OCHOBHOT'O oO1ero oOpa3oBaHus,
NpEJICTaBICHHBIX B  (eaepalbHOM  TOCYJAapCTBEHHOM  00pa30BaTEIbHOM
cCTaHJgapTe OCHOBHOro oOmero oOpazoBanus (Ilpuxaz  MuHucTepcTBa
npocBemieHust Poccuiickoit ®enepanru Ne 568 ot 18.07.2022 “O BHeceHuu
U3MEHEHUH B (elepalbHbIil TOCYAapCTBEHHBIM 00pa30oBaTEeNbHBIN CTaHAAPT
OCHOBHOTO 00mero obOpa3oBanus”), (QenepanpHOl paboueld  MmporpamMmbl
yueOHoro npeamera «Pusuka», OOII OOO u yueOHoro miana I'bOY OOII c.
Hogas Paueiika, a Takke Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yIbTaTOB
JyXOBHO-HPABCTBEHHOI'O Pa3BUTHS, BOCIIUTAHUS U COLUANN3ALMH O0yUYarOLUXCs,
MPEACTaBICHHBIX B pabouelt mporpamme BocnuTanus ['bOY OOII c. Hosas
Pauelika.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJJMETA «®PU3UKA»

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIO)KEHHM M TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30oBaTENIbHOM MPOTpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yueToMm (enepanbHOI pabodeit mporpaMMbl BOCIUTAHUS U
Konnenmuu npenomaBanust yueoHoro npeamera «Duzukay.

Conepxanue mnporpaMmbl 10 (HU3UMKE HAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYAIOMIMXCS M OpPraHU3alMI0 H3Y4YEHUs
(Gu3NKM Ha AESATENbHOCTHOM OCHOBE. B mporpamme mno (u3uke y4duUTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEeIMETHBIM pe3yJIbTaTaM O00yueHHUs, a TaKKe
MEXIIPEIMETHBIE CBA3M E€CTECTBEHHO-HAYYHBIX yYEOHBIX IMPEAMETOB HAa YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma no gu3uke ycTaHaBIMBAET paciipeseieHre yueOHOro MmaTepuania
no rojgaM oOydeHwus (1o Kjiaccam), mpeajaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3YYEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE DPAa3BUTUS MPEAMETHOrO COACpPN aHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUaroIXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C IIEJbIO OKa3aHUS METOJUYECKOM
MOMOILM YYUTENIO B CO3[JaHMU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzuka SABISETCA  CHUCTEMOOOpA3yIOIIMM JJii  €CTECTBEHHO-HAY4YHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB
U SIBJICHUNA, HM3y4aeMbIX XHUMHUEH, Ouojoruei, acTpoHOMHEW U (U3UYECKOM
reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTHHY MHpa,



NpeoCTaRIsIeT Hambojee sCHble 00pasibl MPUMEHCHHS HAYYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0Aa MOTyYSHHsI TOCTOBEPHBIX 3HAHUHN O MHpE.

Opna W3 TMaBHBIX 3a7a4 (U3HYECKOTO 00pa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOUT B (DOPMHPOBAHHH ECTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaroIuxcsl.

W3yuenue ¢usukn Ha 0a30BOM ypOBHE TPEAINOJIAraeT OBJIAJCHHE
CIICAYIONIMMHA KOMITCTCHTHOCTSIMH, XapaKTCPU3YIOIIUMHU €CTCCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

* HAyYHO OOBSICHSTD SIBIICHHS;

 OIICHWBATh M IOHUMATh OCOOCHHOCTH HAYIHOTO UCCIICIOBAHNS,

e UHTCPIPETHPOBATh  JIAHHBIC M HUCIOJb30BaTh  HAydHBIC
JI0Ka3aTebCTBA JUIS TTOJTYICHHS BHIBOJIOB.

HEJIU U3YUYEHUS YYEBHOI'O IIPEJIMETA «®PU3UKA»

[enmn wusydenus (UMK HaA YPOBHE OCHOBHOro o0OIero oOpa3oBaHUs
onpenencHsl B Konmemnmuu npemnogaBanus ydeOHOro mpenMera «Dusukay B
oOpasoBarenbHbIX opraHu3amusax Poccuiickoit ®enepanuu, peamu3yomux
OCHOBHBIE  00IIc00pa30BaTeIbHbIE IPOTPaAMMBbI, YTBEPKICHHON  pelIeHUEM
Konnernn MunuctepcrBa npocsenienus: Poccuiickoit @enepanuu (mpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).

eau u3yyeHus (PpU3UKuU:

¢ TpUOOpPETEHUE HHTEpPEcCa U CTPEeMJICHHS OOYYaIOMIMXCS K HAydYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CITOCOOHOCTEIA;

¢ pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HaHUs U (popMUpOBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

¢ (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3ysibTara HW3Y4CHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o (opMupOBaHHE TPEACTABICHUNA O POJIM (U3WKU ISl Pa3BUTHSA JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oymymien
poheCCHOHAIIBHON JIESITEILHOCTH, CBI3aHHOM C (PU3HMKOM, ITOATOTOBKA K
JTanbHEHIeMy 00y4eHHUIO B 9TOM HaNPABJICHHH.

JlocTkeHne 3TUX TeNield mporpamMmbl Mo (U3WKE Ha YpOBHE OCHOBHOTO

o0uiero o6pa3oBaHus 00ecreurBaeTCs PEIICHUEM CIEAYIOMNX 3a1aY:

¢ TpuoOpeTeHHe 3HAaHUH O JUCKPETHOM CTPOEHUM BeUIeCTBa, O
MEXaHUYECKUX, TEIIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SBJICHUSIX;

¢ TpUOOpPETEHUE YMEHHI OMHUCHIBATH M OOBSICHATH (DM3MUECKHUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHW;



¢ OCBOGHHME METOJOB pEIIEHUS MPOCTEHIIMX PpPacYCTHBIX 3a1ady C
UCTIOJIb30BaHUEM duznueckux MOJIeIIeH, TBOPYECKHUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

¢ pa3BUTHE YMEHMI HaOJIOAaTh MPUPOIHBIC SBJICHUS U BBIIOJIHSITH OIIBITHI,
nabopaTopHble  pabOTBl M OKCIEPHUMEHTAIbHBIE HUCCIEAOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

¢ OCBOEHHE MPUEMOB pabOTHI ¢ MH(pOpMalMel (PU3NIECKOTO CoNepKaHus,
BKJItOYasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3MKHU, aHATIU3 U
KPUTUYECKOE OLIEHUBaHKE WH(POPMAIINY;

¢ 3HAKOMCTBO cO cdepaMu MpodecCUOHANTBHOMN JesITeTbHOCTH, CBI3aHHBIMU
C (uU3MKOH, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMU Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYUEBHOM IIVIAHE

Ha uszyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust oTBoUTCA 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HeJeN0), B 8
KJacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 102 gaca (3 yaca B HeJeIo).

[Ipensaraemelii B mporpamMme o (pu3uke nepedyeHb 1abopaTOpHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb AelaeT BEIOOP MPOBEACHUS
7a00paTOPHBIX pabOT W OMNBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJlaHui, MpeAsiaraeMbIX B pamMKax
OCHOBHOT'O rOCYAapCTBEHHOTI'0 3K3aMeHa 1o (U3HKe.



1. COAEP)KAHUE YUYEBHOI'O NPEJMETA «®U3UKA»

7 KIIACC

Pa3nen 1. ®usuka u €€ poJib B NO3HAHUM OKPY:KAIOIIEro MUpa.

®duzuka — Hayka o mnpupoje. SABneHuss npuponabl. Du3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeIMUMHBL. V3mepenune Qusmueckux BennuuH. DHU3NYECKHUE
npubopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka wu [pyrue ecTeCTBEHHbIE HAyKH M3y4daloT MPUPOLY.
EcTecTBeHHO-Hay4YHBIII METOJ TO3HAHUS: HaOJIOJIEHHE, MOCTAaHOBKA HAyYHOI'O
BOIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOmonaemMoro sBieHus. Onrcanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEICH.

Jlemoncmpauuu.

1. MexaHuW4ecKkue, TEIUIOBbIC, DJEKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®uznueckue NpuOOPHI U MpoLeIypa NpsIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie padbomut u onvimot.

1. OmpezeneHue IEHbI A€TEHUS IIKAIbl K3MEPUTEIBHOTO prubopa.
N3mepeHne paccTosHUN.

N3mepenne 00beMa KHUIKOCTH U TBEPIOTO TENa.
Onpenenenue pazMepoB MajbIX Tell.

o > DN

MN3mepenne temmeparypbl IPU HOMOIIMA KMAKOCTHOIO TEPMOMETpA M
NaTYUKa TEMIIEPATYPBI.
6. IIpoBeneHue uccieqoBaHUSA MO NPOBEPKE T'MIOTE3BL: JAIBHOCTH MOJIETA
IapyKa, MymeHHOro TOPU30HTaIbHO, TEM OOJibllie, YeM OOJIbIIe BBICOTA
ITyCKa.

Pa3nen 2. [lepBoHaya/ibHbIe CBeJIEHUSI 0 CTPOEHUM BellecTBAa.

CrpoeHne BemiecTBa: aroMbl W MOJEKYJIbl, HX pa3Mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHne dyactull BemiecTBa. CBA3b CKOPOCTH JBWKEHHS YaCTHL] C
TemriepaTypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumonencTBue yacTuil
BEILECTBA: IIPUTSKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(KpucTalsIMYecKknux) Ten. B3aumocBsi3b MEXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HabnrogeHnue 6poyHOBCKOTO JBUYKEHUS.
Hab6mronenune quddysun.
HaOmonenne ~ sBieHMM,  OOBACHAIOIIMXCA ~ NPUTSHDKEHHEM WK
OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie padomut u onvimeot.

1. Ouenka JuamMeTpa aromMa METOJOM PpSAAOB (C  HCIOJIb30BAHUEM

dboTorpadmuii).

2. OnbITHI 110 HAOJIOJICHUIO TEIVIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pasznen 3. /[Bu:keHHe M B3aUMOAeliCTBHE TeJl.

Mexanuuyeckoe aBukeHue. PaBHOMEpHOE M HEPaBHOMEPHOE JIBMIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBWXKEHUU. Pacuet myTtu u
BPEMEHU JABUKCHUS.

SIBnenue wuHEpUMU. 3aKOH HHEPUMU. B3auMonencTBue Ten Kak NpUYMHA
W3MEHEHHSI CKOpPOCTHM JBIKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTE BemiecTBa. CBS3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
o0BEMa BEILECTBA.

Cuita Kak XapakTepHCTHKA B3auMoJeucTBUsA Tell. CHila ynpyrocTd U 3aKOH
I'yka. M3mepeHue cuibl ¢ MMOMOLIBIO THUHAMOMETpPA. SIBIIEHHE TATOTEHHS W CHIIA
TskecTH. CHita TSDKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. Crnoxkenue
CUJI, HAIPaBJEHHBIX MO OAHOW mpsimoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

Hab6mrogenne MexaHu4ecKOTo IBHKEHHUS Tea.

N3Mepenune CKopoCTH NPSIMOJIMHENHOTO IBUKCHUSL.
HabGnronenue siBiieHUs MTHEPLIUU.

HabGnronenue n3MeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUU TET.
CpaBHeHUE Macc 10 B3aUMO/ICHCTBUIO TEIL.

CnoxeHue CuJl, HalpaBJICHHBIX MO OJJHOM MPSAMOM.

S e A

Jlabopamopnwie padomut u onvimot.

1. OnpenenieHre CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (ILIAPUKA B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbKEHUS OpyCcKa UK IIapyKa 1o
HAKJIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb PACTSKEHUS (AedhopMaliim)
IPYXUHBI OT TPUJIOKEHHOU CHUJIBL.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl TPEHUSI CKOJIBLKEHUS OT
Beca Tesa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3nen 4. /laBjieHue TBEPABIX TeJI, dKHIKOCTEH U ra30B.

Hanenue. CriocoObl yMEHBIIEHUS U YBEJIMYEHUS JaBieHus. JlaBieHue rasa.
3aBHUCHUMOCTh JaBJCHHUS Ta3a OT o0bema, Temreparypbl. llepemaua maBienus
TBEPABIMU TEJIAMH, >KUIKOCTSIMH W razamu. 3akoH [lackans. I[IHeBMaTtuueckue
MaluHbl. 3aBUCUMOCTH JIaBJICHUS XUAKOCTH OT TIyOuHBbI. [ 'mapocraTudyeckuit
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnn u armocdepHoe naBieHue. [IpUUMHBI CyHIECTBOBAHHS
Bo3nymrHONW o6onouku 3emum. OnbiT Toppuyemnu. M3mepenue armocdepHOTO
JaBJeHUS. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro 1aBJICHHUS.

JlelicTBUE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpauuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.
CooO1maroiuyecs cocy/ibl.

['mppaBnuaeckuii mpecc.

[IposiBrienue aeicTBUst aTMOCHEPHOTO TABJICHHUS.

© g s> w DN

3aBUCUMOCTh BBITAIKUBAIOIIEH CHITBI OT 00beMa MOTPY>KEHHOM YacTy Tefa U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIECH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VY ciioBue M1aBaHus TeN: TJIaBaHUE WITK MTOTPYKEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOIICHHUS IJIOTHOCTEH Tea U KUJIKOCTH.

~

Jlabopamopnwie padbomut u onvimeot.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00béMa IMOrPYKEHHOM B
YKUJIKOCTb YacTH TeJa.

2. OnpeneneHue  BBITAIKUBAIOIMICH  CHJIbL, JICWCTBYIOIIEH Ha  TeJo,
MOTPYKCHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOUIEH CUJIbI, JEUCTBYIOIIEN HA TEJIO
B )KMJIKOCTH, OT MacCCHI TeJa.

4. OnpITbl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOUIEH  CHIIBI,
JCHCTBYIOIIEH Ha TEIO0 B IKUAKOCTH, OT O00BEMa TMOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOAKH H
ONPEACIICHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexanudeckas padbota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IlpaBuio

paBHOBecus poruara. [I[pumeHenue npaBuiia paBHOBECHUS pbluara K 0JIOKY.



«3onoroe mpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckasgs dSHeprusd. KuHeTMdeckas W IOTEHUHAIBbHAS JHEPIUS.
[IpeBparieHre 0THOTO BUAa MEXaHUYECKON SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. [IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padomut u onvimeot.

1. Omnpenenenue padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBHJKEHUU Tella

10 TOPU30HTAIBHOU ITOBEPXHOCTH.

2. HccnenoBaHue yCclOBUM PaBHOBECHS pblyara.

3. Uzmepenue KIIJI HaKJIOHHOM TUIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHSI MEXAaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TenioBble siBjIeHNS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyd. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.

Mopgenu TBEpAOro, KUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, JKUJKOCTEU U
TBEPIIBIX TE€JI HA OCHOBE TMOJIOKEHUNA MOJEKYISIPHO--KUHETUYECKOW TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHHS
gacTull. BuyTpennsisi »Heprusi. CrnocoObl W3MEHEHHUS BHYTPEHHEW DJHEpIruu:
Terionepeaaya u COBEpUICHUE paboTHI. Buabl TeIUIONEepeaauHn:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonuyecTBo TemnoTel. YjaelbHas TEIVIOEMKOCTh BELIECTBA. TeMI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OamaHca. [lmaBieHue u
OTBEPACBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJEeJbHas TEIUIOTa IUIABJICHHUS.
[Tapoo6pa3oBanue u koHaeHcanusa. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpAaTypbl KHUIEHUS OT aTrMoc(epHOro
JABJICHUS.

BrnaxnHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y IeibHas TEIIOTa CrOpaHusl.

[Tpunuune! padoTel TernoBbix Apurateneit KIIJ[ TeroBoro asuraresns.
TenuoBble IBUraTeIy 1 3alIUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHHUsI ¥ TPEBPAILEHUS SHEPTUU B TEIJIOBBIX MPOIieccax.

Jlemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBHXKEHUSI.



a M b

© ® N o

HaGmonenue nuddysun.

HabGnronenue sBiieHniA CMauyuBaHUS Y KAITUJUIIPHBIX SIBJICHUM.
HabmroieHue TeroBoro pacumpeHus Tel.

V3MeHeHre naBieHus ra3a mpyu H3MEHEHUH 00beMa M HarpeBaHU U WITH
OXJIQXKICHUH.

[TpaBuna u3mMepeHus TEMITEPaTypHI.

Buner Temmonepenayn.

OxJaxieHue Py COBEPIIIEHUN PaOOTHI.

HarpeBanue rpu coBepiiieHUN paboThl BHEITHUMHU CHJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.
11. HaGmronenue KumeHus.

12. HabmroieHue mocTosHCTBA TEMITEPATYPhl IPH TIJIaBICHUU.
13. MoJienu TEMJIOBBIX JIBUTATEIEH.

Jlabopamopnwie padbomwt u onvimot.

1.
2.
3.

OMnbITHI 110 OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYJISIPHOTO NPUTSKEHHUS.
OMNBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM WUJTU caxapa.
OMnBITHI 1O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEN 1
TBEP/IbIX TEIL

Omnpenenenue 1aBlieHUs BO3/lyXa B OAJJIOHE IINPUIIA.

OMnBbIThI, JEMOHCTPUPYIOLIKE 3aBUCUMOCTbD JIaBJICHUS BO3IyXa OT €ro
00beMa M HArPEBAHUS WA OXJIAKICHHUS.

[TpoBepka rurnore3sl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TEMIIEPaTypHhI.

HaGnronenue wu3MeHeHUs BHYTPEHHEM DSHEPruu Tejla B pe3yJbTaTe
Terionepeaayn U padboThl BHEUTHUX CHUJL.

HccnenoBanue sBICHHS TEIUIO0OOMEHA ITPU CMEIIUBAHUH XOJIOTHOM U
ropsiyer BOJBL.

OnpeneneHre  KOJAMYECTBA  TEIUIOTHI, ITOJYYEHHOTO  BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUIMYECKUM LIHJIUHIPOM.

10. OnpeneneHue yaeIbHON TEMIOEMKOCTH BEILIECTBA.
11. MccnenoBanue mpolecca HCapeHus.

12. OnpeieneHre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.
13. OnpeseieHne yaeabHOM TEIIOTHI IUIaBICHUS JIbA.

Pa3nen /7. DieKkTpuyeckue M MArHUTHBIE SIBJICHUSL.

OnekTpuzanus Ten. JIBa poja sleKTpUYecKuX 3apsaoB. BzaumopeicTBue
3apspkeHHBIX  Ted. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onextpuyeckoe mnozie. Hampsok€HHOCTh 3nekTpuueckoro mnosst. ITpuHiun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOZHMKM W  JMDJIEKTPUKH. 3aKOH  COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa.

OJIEKTPUYECKU TOK. YCJIOBUA CYIIECTBOBAHUS DJIIEKTPUYECKOTO TOKA.
HcToYHMKN TMOCTOSSHHOTO TOKa. JIeWCTBHSI AJIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B )KHJIKOCTSX U ra3ax.

Onexktpuyeckas uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE NPOBOAHUKA. YEIBHOE CONPOTHUBICHHE BemiecTBa. 3akoH Oma
s ydactka nenu. IlocinegoBaTenpHOE W MAPAIUIEIBHOE  COEOUHEHHUE
IIPOBOJTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHna.
DNEeKTpUYEeCKUe e U NOTPEOUTENN INEKTpUUecKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTostHHble ~ MarHuThHl..  B3auMonelcTBUE  INOCTOSSHHBIX ~ MarHuTOB.
MarnuTtHOe nosie. MarHuTHoe 1osie 3eMJIM U €ro 3Ha4€HHE JUIsl )KU3HU Ha 3eMIle.
OmeiT  Opcrema. MarHutHoe 1one  DJIEKTPUYECKOro Toka. lIpumeHenwme
AJEKTPOMArHUTOB B TEXHUKE. JIENCTBHE MAarHUTHOIO MOJI HA MPOBOAHUK C TOKOM.
DNEeKTpOABUIaTENb TOCTOSHHOIO TOKa. M CIoOnb30BaHHWE HIIEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABnenue s3nekTpoMarHuTHOW mHaykuuu. [Ipasuno Jlenna.
DIIeKTpOreHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHH.

Jlemoncmpayuu.

DJIeKTpU3aLus Tell

JIBa poaa aIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKIMS.

3aKOH COXpPaHEHHUS DJIEKTPUUECKUX 3aPSAI0B.
[IpOBOTHUKH U JUATEKTPUKHU.

MoaenupoBanue CUIIOBBIX JIMHUAW 3JEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSTHHOTO TOKA.

JIeliCTBHS AIIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B )KUJIKOCTH.

11. ['a30BbIi pa3ps.

12. I3MepeHre CUilbl TOKa aMIIEPMETPOM.

13. I3MepeHne 2IeKTPUYECKOT0 HATIPSKEHUS BOJIbTMETPOM.
14. PeocTat u Mara3uH CONPOTUBJICHUM.
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15. B3aHMOHCﬁCTBH€ IMIOCTOAHHBIX MaIrHUTOB.
16. MOI[eJII/IPOBaHI/Ie HCBO3MOKXHOCTH Pa3aCJICHUA ITOJIFOCOB MAIrHUTA.



17
18
19
20
21
22
23
24

25

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.

. OnbIT Dpcrena.

. MarautHoe 1oJie Toka. DIEeKTPOMAarHur.

. JleficTBMEe MarHUTHOTO TOJISI HAa POBOJAHUK C TOKOM.

. DIIEKTPOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue sBiaeHUs 3JIEKTPOMAarHUTHON UHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HAINpaBJCHUS WHAYKIIMOHHOTO TOKAa OT YCJOBHH €ro
BO3HUKHOBEHHSI.

. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomwvt u onvimeot.

1.

o 0 AW

10.
11.

12.

13.

14.
15.

16

OnpIThl MO HAOMIOJAEHUIO JJICKTPU3ALMM Tel WHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanue JEWCTBHUSL DIIEKTPUYECKOTO TIOJIE HA MPOBOJHHUKU U
TUAJIEKTPUKH.

COopka u npoBepka padOThI AAESKTPUUECKOM 1IEMU MOCTOSHHOTO TOKA.
N3mepeHune U peryJIMpoBaHUE CUIIbI TOKA.

N3mepeHue U peryJinpoBaHUE HANPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKa, WAYIIETO 4Yepe3 pe3UcTop, OT
CONPOTHUBJIEHUSI PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOITNE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJHUMKA OT €ro JUIMHBI, I[UIOIAAU IONEPEYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mnpaBwiIa CIOXKEHUS HANPSHKEHUM TPH  IOCIEI0BATEIILHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia i CUJIbI TOKA TpPU MapajiIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre padOThI SAESKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHre MOUTHOCTH — AJIGKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTY CUJIBI TOKA, HIYIIETO YEPE3 JaMIIOUKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] HarpeBarensi.

UccnenoBanre MarHuTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO TMOJS  TOCTOSHHBIX ~ MarHUTOB MpU  HX
00bEIMHEHUU U Pa3JIeJICHUH.

. UccrenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJACUCTBUSA
KaTylIKd C TOKOM M MarHura OT CWJIbl TOKA W HaIlpaBJI€HUs TOKa B
KaTyLIKE.

18. I3ydyeHue nericTBUs MAarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U U3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KII1/I 35eKTpoaBUTraTeIbHOM yCTAHOBKH.

21. OnbITBI 1O MCCJENOBAHHUIO SBJICHHUS AJIEKTPOMATHUTHOM HWHIYKUUU:
UCCJICIOBAHNE HW3MCHECHMI 3HAYEHUs M HAIPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIEHUsI.

Mexannueckoe JB>KeHue. MartepuanbHas Touka. CuHcTema OTCYETa.
OTHOCUTENTBHOCTh MEXAHUYECKOTO JIBMKECHUSA. PaBHOMEpHOE MPSIMOIMHEWHOE
nexeHne. HepaBHomepHoe npsiMonuHElHOe aBuxkeHue. CpeaHssi 1 MTHOBEHHas
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmwkeHue. CBoOomHOE
nageHue. OnbIThl ['anumes.

PaBHOMepHOE BUKEHUE IO OKPYKHOCTH. [lepuos u yactota oOpalieHus..
JIuHeHas u yrioBast CKOpoCTHU. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

ITepseb1it 3akoH HeroToHa. Bropoii 3akoH HeroTrona. Tperunii 3akoH HeroToHa.
[IprHIMD CyTIEPITO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHS CKOJIbXKEHHUS, CHIIA
TPEHUS MOKOSI, IPYTHE BUJbI TPEHHUSI.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOPEHHE CBOOOIHOTO
nanenus. JIpmwxkenue mnaHer BOKpyr Comnua. IlepBas xocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYKH. AOCOJIIOTHO TBEpaoe Teio. PaBHOBecue
TBEPJOTO TeJla C 3aKPEIICHHOM OChI0 BpanieHus1. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynsc tena. M3menenne umnyiabsca. Mmmnynbe cuibl. 3aKOH COXpaHEHHS
UMIyJIbca. PEakTMBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHITMaNbHAS SHEPTHS TeMa, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJiid. [loTeHIManbHas sHeprus cxarou npyxxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETHYECKON HHEPTHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUM.

Jemoncmpauuu.

1. HabGmrogeHne MEXaHUYECKOTO JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHuME ITyTeN U TPACKTOPUN IBUKEHHSI OJJHOTO U TOTO K€ TeJla
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUCTA.

W3mepeHne CKOPOCTH M YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.
HccnenoBanne NpU3HAKOB paBHOYCKOPEHHOTO JBUKCHMSL.

Habmroienue qBuxkeHus Tena no oKpyKHOCTH.

HaOiro1eHne MexaHMYeCKHX SIBIICHUI, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JIBHYKEHUH
OTHOCHUTENFHO KabuHeTa (U3UKH.

3aBUCUMOCTB YCKOPEHUS Teja OT MacChl Tea U JEHCTBYIOLIEH Ha HETO
CHJIBI.

Habntoienue paBeHCTBa CUJI IPU B3aUMOACHCTBUU TEJI.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBHKEHUH.

Ilepenaya ummyibca py B3aMMOACHCTBUU TEIL.

[IpeoOpa3oBanus S3HEPTUU IIPU B3aUMOIEHCTBUU TE.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aHUMOJICHCTBHH.

CoxpaHeHue UMITyJIbca IIPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUN.
HabutoieHne peakTHBHOTO JBU)KEHUSI.

CoxpaHeHre MEXaHUYECKON SHEPTUH IPU CBOOOIHOM a/IEHUH.
CoxpaHeHHE MEXaHUYECKON S3HEPIUU PU ABUKEHUU TeJla IO ACHCTBUEM
MPYKHUHBIL.

Jlabopamopnwie padomut u onvimeot.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEJIEHKKH.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUsI OpycKa WM JBUKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHs Tella MPU PABHOYCKOPEHHOM JIBUOKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTU IMYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CTU TP PABHOYCKOPEHHOM JIBIDKCHHMH 0e€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KaK psAJl HEYCTHBIX YKCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenne k03P hUIMeHTa TPEHUS CKOJILKEHUS.

OnpeneneHne KECTKOCTH MPYKUHBIL.

Omnpenenenne pabOThI CUIIBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHH Tela
10 TOPU3OHTAIIBHON MOBEPXHOCTH.



10. Onpenenenue paboOThl CWIBl  YOPYTOCTH HpU TOIBEME TIpy3a ¢
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. U3y4yeHue 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3nes 9. Mexannueckne Ko1e0aHUs U BOJIHBI.

KonebarenbHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: TEPHOI,
4acToTa, aMIUIMTy1a. MaTteMaTndecKuid U NPy KUHHBIA MasATHUKH. lIpeBpamenne
SHEPTUM NPHU KOJIEOATETLHOM IBUKEHUH.

3aryxatomue  KojeOaHus. — BpiHykaeHHble — koneOaHus.  Pe3oHaHc.
Mexanuueckue BosHbl. (CBOHCTBA MEXaHMYECKUX BOJIH. IIpomonbHble U
[IOTIEpEYHble  BOJIHBI. JIIMHA BONHBI M CKOPOCTb €€ PacIpOCTPaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKkocTh 3Byka U BbicOoTa ToHa. OTpaxkeHue 3Byka. UH(]pa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenue koneOaHuil Tel MoA ASHCTBUEM CUJIbI TSKECTU U CUJIBI
YOPYTOCTH.

HabGnronenue konebaHuil rpy3a Ha HUTU U HA IPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOAaHUH U pE30HAHCA.
PacnipocTpaneHnue npo0JIbHBIX U MONEPEYHBIX BOJIH (HA MOAECIIN).
HabiroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 PE30HAHC.

N e

Jlabopamopnwie padbomut u onvimeot.

1. OmpeneneHrie 4YacTOThl M TEepHOJa KoyJeOaHWUM  MaTeMaTH4eCKOTro
MasITHHUKA.

2. OmpenerneHue 4aCTOTHI U MIEpUOa KoJIeOaHUH MPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH MEpHO/Ia KOJICOaHH MOBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH NEPHO/ia KOIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpUO/Ia KOJIEOaHH rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Iepuojia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. VI3amepeHnue yckopeHus: CBOOOHOTO Ta/ICHUS.

Pa3nen 10. DiiekTpoMarHuTHoOeE MoJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMarHuTHOE  MOJ€.  DJIEKTpOMarHuTHble  BoJiHBL.  CBOMCTBa

AJIEKTPOMarHuTHhIX BOJH. [llkama »JeKTpOMarHUTHBIX BOJH. Vcrnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBS3H.



DJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETAa.

Jlemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOKICTBA CBETA.

Jlabopamopnwie padomut u onvimot.

1. VI3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.
Pa3znen 11. CBeToBBI€ SIBJICHUS.
JlyueBas  mogmenbp  cBera.  Mcrounuku — cBera.  [Ipsmonmnernnoe

pacnpoctpanenue cseta. 3atMeHus Connua u Jlynsl. Otpaxkenue ceera. Ilinockoe
3epKaJIo. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBera. 3akOH IIpernomiieHUs cBera. IlomHoe BHYyTpeHHEE
OTpakeHue cBeTa. [ICmosp30BaHME IIOJHOTO BHYTPEHHEIO OTPAXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xom unydyedr B JuH3e. Onrtuueckas cucrema (oroarrmapara,
MUKpOCKOIIa M Tejeckona. [ma3 kak onTudeckas cucrema. binM3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crmekTp. Omnbitel HeloToHa. CroxeHue
CHEKTpaJbHBIX BETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssmonMHEHOE PaCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tosryuenue n300pa>keHui B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuuecKknii CBETOBO/I.

Xop mydeii B coOuparoiei JInH3e.

XoJ nyden B pacCeUBarOLIEH JIMH3E.

[Toryuenue n300pa>keHUM ¢ MOMOILBIO JIUH3.

[Tpunun neiictBus ¢oToanmnapara, MUKPOCKOTA U TEIECKOTIA.
10. Moaens rnasza.

11. Pa3noxenue 0enoro cBeTa B CIIEKTP.
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12. [Tomy4yeHue 6eoro cBeTa MpH CII0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomwt u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIy4a OT yria
aJICHUSI.
N3ydyeHune xapakTepuCTHK N300paKEHUS IIPEIMETa B TNIOCKOM 3epKalie.
HccnenoBanre 3aBUCHMOCTH YIJIa IIPEIOMIICHUST CBETOBOTO JTy4a OT yIija
najCcHUS Ha TPAHUIIE «BO3TyX—CTEKIION.



4. TlonmyuyeHue U300pakeHUMN C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenrie POKYCHOTO pACCTOSHUS U ONITHYECKOW CUIIbI COOMparoILen
JIVH3BL.

6. OMBITHI 1O PA3IOKEHUIO OEJIOTO CBETA B CHEKTP.

7. OmbITHI 10 BOCOPHUATHIO [IBETA IPEIMETOB IIPU UX HAOJIFOICHUH YEPE3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHUS.

Omnsitel Pesepdopaa u mianerapnas mozaens aroma. Moaens aroma bopa.
Hcnyckanue u nornoimieHue cBera aroMoM. KBaHTel. JIMHEHYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, OeTta- U raMma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. Hyknonnas wopxemp artomHoro sapa. HM3oromel. PagmoakTuBHBIE
npeBpaienus. llepuon nomypacnana aTOMHBIX S1€ED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3aps0BOrO M MacCOBOIO YHCEIL.
OHeprusi CBA3M aTOMHBIX saep. CBsA3p Maccel M dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku snepruu ConHIa v 3BE31.

Anepnas sHepretuka. JleMCTBUS pAaJMOAKTUBHBIX M3JIy4EHUN Ha >KUBBIE
OpraHU3MBl.

Jemoncmpauuu.

CnexTpbl U31y4EHHS U MOTJIOICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bomopoa.

Hab6mronenue TpekoB B kamepe BunbcoHa.

PaboTta cuéTurka MOHU3UPYIOUINX U3ITyUYECHUH.

Perucrpanus n3inyyeHunst IpupOIHBIX MUHEPAJIOB U POAYKTOB.

© g > w N PRE

Jlabopamopnwie padbomuvt u onvimeot.

1. HaGnroneHue CITONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

2. UccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHUIIHI 10 TOPMO3ZHOMY

nytu (1o ¢ororpadusim).

3. M3mepeHne paanoakTUBHOTO (hOHA.

IHoBTOpHUTENBbHO-000011IaI01MIT MOLYJIb.

[ToBTOpUTENHEHO--0000MIAIOMINK MOTYJIb TIPETHA3HAYCH JJISI CUCTEMATU3AINH
1 0000IIeHHS IPEIMETHOTO COJIEPKaHUS U OTBITA JACSITEIIBHOCTH, TPUOOPETECHHOTO
IpY W3YYCHUH BCEro Kypca (DM3WKHA, a TaKXe IS IMOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 9K3aMeHy 1Mo (U3UKe i1 00y4YaroIIuXxcs, BhIOpaBIIMX ATOT
y4eOHBII mpeaMer.

[Ipu M3ydeHUW TAaHHOTO MOAYJS PEATM3YIOTCS M CUCTEMATHU3UPYIOTCS BHJIBI
JEATETHLHOCTH, HA OCHOBE KOTOPBIX OOCCIEUYMBAETCS TOCTHIKCHHE MPEIMETHBIX U
METaNpeAMETHBIX  TUTAHUPYEMBIX  PE3yibTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB UCCIIEIOBAHUS



ABJICHUN TNPUPOABl U TEXHUKH, OBJAJCHHUE YMEHUSIMU OOBACHATH (PU3NUYECKUE
ABJICHUSA, IIPUMEHsA TIOJYYCHHBIC 3HAHUA, pEIIATh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

IIprHIMNMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOIO pasfesa pean3yeTcs
32 CYET TOro, 4YTO OOYy4YaroIMecs BBIIOJHSIOT 3aJaHus, B KOTOPBIX WM
IIPEJIaraeTCs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHUW paclo3HaBaTh W HAYYHO OOBSACHATH
¢uznyeckue sIBJICHUS B OKPYXKAIOUICH MPUPOE U MMOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAYUYHbBIE METO/IbI UCCIIEN0BAHUS (PU3NUYECKUX SBJICHUM, B TOM
Yucie 1 IPOBEPKU TUIIOTE3 U MOIYYEHUS TCOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBbI HamOoJiee BaXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUWA, HAIIPUMEP, MPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUs BCEX M3BECTHBIX BHJIOB
DHEPIUM.



2. INTAHUPYEMBIE PE3YJIbTATBbI OCBOEHMUMSA ITPOI'PAMMBI
IO ®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

N3ydenne pu3uku Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs HAMPaBICHO

Ha JOCTMIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIMCTHBIX 06pa3OBaTeJ'IBHBIX

PE3yJIbTATOB.

B pe3ynbrare u3yueHnus (U3MKUA HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3YNIbTATHI B
YacTH:

1) HaTPHOTHYECKOTO BOCTIMTAHMSI:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
(u3nuecKol HayKH;

— LIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUAM POCCUNCKUX YUCHBIX--(H3HKOB;

2) rpa’kIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY)KJICHUH OOIIECTBEHHO 3HAYNMBIX
U ITHYECKHUX TMPOOJEeM, CBS3aHHBIX C TMPAKTUYECKUM TPUMEHEHHUEM
JOCT)KEHUM (PU3UKH;

— OCO3HAHHME BaXHOCTU MOPAJIbHO--3TUYECKUX MPHUHIMIIOB B JCATEIbHOCTU
YYEHOT0;

3) 3¢TEeTHYECKOr0 BOCIIUTAHUS

— BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 O3HAHMS:

— OCO3HAaHHWE IIEHHOCTH (PU3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEHIIEH COCTABIISIOLICH
KYJBTYPHI;

— pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIEI0BATEIBCKON
NEeSITENHbHOCTH,

5) ¢opmupoBaHusi  KyJbTYpPbl  3J0POBbSI U  3MOLMOHAJLHOIO
0J1aronosry4yus:

— OCO3HaHMWE UEHHOCTH O€30MacHOro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TMpaBUJ OE30MacHOrO TIOBEICHUS Ha
TpaHCHIOPTE, Ha AOPOrax, ¢ DJEKTPUYECKUM U TEIUIOBBIM O0OpPYIOBAHHUEM B
JIOMAIITHAX YCITOBUSX;

— c(hOpMHUPOBAHHOCTh HaBBbIKAa pedIeKCHU, TMPU3HAHKWE CBOEro TpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOT0 BOCTIMTAHMS:



¢ — QAKTUBHO€ Yy4yacTHE€ B PCIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHW3alk, TOpojAa, Kpas) TEXHOJOTUYECKON U
COIMAIbHOW HAIMpPaBIECHHOCTH, TPEOYIOIMMX B TOM 4YHCIE U (HUIUICCKUX
3HAHUM;

¢ — HHTEpEC K MPAaKTUIECKOMY U3yUEHHIO Mpodeccuii, CBI3aHHbIX C GUUKOIL;
¢ 7)IK0JIOTHYECKOT0 BOCIIUTAHUS:
¢ — OpHUEHTAlMs Ha MPUMEHEHHE (PU3MYECKHX 3HAHWN JJIS PELICHUs 3a1ad B

0o0JlacTU OKpy’Karomieil cpezpl, IUIAHUPOBAHUSA TIOCTYNIKOB M OLIEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYKAIOLIEN CPEIbl;

¢ — OCO3HaHHUE TJIOOATBHOIO XapaKTepa SKOJOTUYECKUX MPOoOJieM M MyTed ux
pEIICHNUS;

¢ 8) amanTanMu K M3MEHSIOIIMMCH YCJOBHSAM COLMAJIBHOH M NPHPOAHOM
cpenbl:

¢ — TMOTPEeOHOCTh BO B3aUMOJEUCTBUM IpPU BBINOJHEHUU HCCIECIOBAHUNA U
MIPOEKTOB (PU3NYECKON HAMPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHHIM

NPYTHX;

¢ — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO
JIeSITCIIbHOCTD,

¢ — MOTpeOHOCTH B (HOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4uHnciie GOPMYJIMPOBATh
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX O0OBEKTaX U SIBJICHUSAX;

¢ — OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 001aCTH
(duzukwy;

¢ — IUIAHUPOBAHME CBOETO PAa3BUTHS B MPUOOPETCHUM HOBBIX (HU3NUECKUX
3HAHUM;

¢ — CTpPEMJICHHE aHAJIM3UPOBATH 1 BBISBIISITH B3AMMOCBS31 IIPUPO/IBI, OOIIECTBA U

HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;
¢ — OIICHKAa CBOMX JIEWCTBUW C YYETOM BJIUSHHS Ha OKPYKAIOUIYIO CpENy,
BO3MOJKHBIX TJIO0ATIBHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare OCBOCHHS MporpamMmbl 1O (HU3WKE HA YPOBHE OCHOBHOTO
obmero obpaszoBanus y o0yuatomierocsi OyayT chopMHpPOBaHbI MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIOYAOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC JCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  yueOHbIC  JCHCTBHS,  PEryJISTHBHBIC
YHUBEpPCATbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTeqbHBIC YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS



Ba3oBble Joruyeckue a1eicTBHUA:

BBISIBIAITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBAaTh CYUIECTBEHHBIN MPU3HAK KiIacCU(UKAMKM, OCHOBAHUS JJIs
0000IIIeHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITh MPUYMHHO--CIICACTBCHHBIE CBSI3M TMPU H3YUYECHUU (PUBHMUECKUX
SBJICHUI U MPOILIECCOB, JEJIaTh BBIBOJbI C MUCIOJIb30BAHUEM JIE€TYKTHUBHBIX
Y UHIYKTUBHBIX YMO3aKJIIOUYEHHUH, BBIJBUTAaTh TMIIOTE3bl O B3aMMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENBHO BBIOMpaTh CHOCO0 pemieHus y4yeOHoW (usmyeckoin
3alauyu (CpaBHEHHE HECKOJBbKHX BapUaHTOB pELIEHHs, BHIOOp HamOoJiee
HOJIXOJISIIETO C YUETOM CaMOCTOSITEIbHO BbIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIe I1eHCTBUS.

HCITI0JIb30BATh BOIIPOCHI KaK UCCIIEIOBATEIHCKUIM MHCTPYMEHT ITO3HAHUS;
MIPOBOJIUTH TI0 CAMOCTOSTEILHO COCTaBICHHOMY TUIAHY OIIBIT, HECIOKHBIH
bu3MYeCKuil HKCIEPUMEHT, HEOOJIbIIOe UCCIIeI0BaHue (PU3UUECKOTO
SIBJICHUS;

OIICHMBaTh Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIMPOBATH 0OOOIICHHS M BBIBOJBI 110 pe3yJbTaTaM
IPOBEJCHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIee pa3BUTHE  (U3HUYECCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEIOIOKECHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSATh Pa3IMIHBIC METOJIbI, MHCTPYMEHTHI W 3alPOCHl TP TIOWCKE U
orOope WHGOPMAIMK WM JAHHBIX C yYE€TOM MPEUIOKEHHON YydeOHOU
(bU3UYECKOM 3a7a9H;

aHaJU3MPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPEACTABIICHHS;

CaMOCTOSATEIILHO  BBIOMpATh ONTHUMAIBHYIO (OpMY TPEICTABICHHUS
uHQOpMAIMU M WLIIOCTPUPOBATh peIlacMbie 3aJadydl  HECJI0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi U MX KOMOWHAILIUSIMH.

KoMmyHMKaTHBHBIE YyHUBEpCAJIbHbIC YYeOHbIe 1eiiCTBHA:

B XOJie¢ OOCYXJeHHs ydyeOHOTO MaTepuaia, pe3yiabTaToB Ja0OpPaTOPHBIX
paboT U MPOEKTOB 33aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOl TEMBI U



BBICKA3bIBAaTh WJIEH, HAIlEJICHHbIE Ha pPEIICHUE 3aJaud U MOJACpKaHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

CONOCTAaBIISATh CBOM CYXKJIEHHUS C CYXICHHSIMU JPYIMX Y4YaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEJCTABIATh PE3YJIbTAThl BHIIIOJIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh M MCHOJB30BaThb  INPEUMYIIECTBA  KOMaHIHOM M
WHAMBUAYAIbHONH paboOThl TpU PELICHMH KOHKPETHOW (U3UYECKOM
poOJIEMBI;

IPUHUMATh LEJIU COBMECTHOM NESITEIIBHOCTH, OPraHU30BBIBATH JEHCTBUSA
N0 €¢ JOCTHKEHUIO: paclpelesiaTh pojid, OOCYXKIaThb MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAINpPABJIECHUIO WU KOOPAMHHPYS CBOM JEWUCTBUS C JIPYTUMU
YJICHAMH KOMAaHJIbl;

OLICHMBATh Kadye€CTBO CBOEro BKJIaJa B OOUIMI NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryiasiTuBHbBIC YHHMBeEpPCaJIbHbIe YUYeOHbIEe 1eHCTBUS

Camoopranmsamnus:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CHUTYyaIHSIX, TPEOYIONTUX
JUTSL petieHus: PU3NYeCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3NUYHBIX TOJXO0JIaX TPHUHATHS  PEIICHUN
(MHIMBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYMIE, MPUHATHE pPEIICHUN
TpYHIION);

CaMOCTOATENILHO COCTABJISATh AJITOPUTM pelieHus: GU3NUECKON 3aau UTu
MJIaHa WMCCIICOBAHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeIjiaraéMbie BAPUAHTHI PEIICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTE/UIEKT:

JlaBaTh a/ICKBATHYIO OLICHKY CUTYallMy U IPEAJIararh IJIaH €€ N3MEHEHMS;
OOBSICHATH  NPUYUHBI  JOCTIKEHUS  (HEAOCTH)KEHHS)  PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETCHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHWCJE B XOJ BBIITOJIHEHUS
¢u3MuecKkoro HMcciIeAOBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, W3MEHHUBILIUXCS CHUTyallud, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM;



CTaBUTb ce€0s1 HA MECTO APYroro 4eJoBeKa B XOJE CIopa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
pU3HaBaTh CBOC MPAaBO HA OIIMOKY MPH peuIeHUH (PU3NUecKHUX 3a/1a4 Win
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenusi B 7 kjacce nIpeIMETHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIOJB30BaTh  MOHATHUS:  (PU3MYECKHE UM XUMUYECKHE  SIBJICHMUS,
HaOJII0JICHUE, DKCIIEPUMEHT, MOJACNb, TUIOTE3a, €IUHUIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKoe JBWKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSMOJMHEWHOE), TPACKTOPHUS, PAaBHOACHCTBYIOIIAS
cuJa, nedopmarus (ympyras, MJIacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath aBieHus (AuQQy3us, TEIIOBOE JIBIKEHHE YaCTHIl BEIIECTBA,
paBHOMEPHOE  ABWKECHHE, HEPAaBHOMEPHOE  JIBWKEHUE, HHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEJN C 3aKPEIJICHHON OChIO
BpallleHus, Tiepeiaya 1aBJICHUsI TBEPJIbIMU TeJIaMH, KUJKOCTIMU U Ta3aMu,
atMoc(epHOe JaBliCHHE, IUIABaHWE TEJ, MPEBpalleHUs MEXaHUYECKOM
SHEPIruM) MO OMUCAHHUIO UX XapPAKTEPHBIX CBOMCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBJICHUE HW3YYCHHBIX (DU3WYECKUX  SIBJICHUNA B
OKpY’)KalollleM MHUpE, B TOM uuciie (U3UYECKHUE SIBJICHHUS B TPUPO/IE:
NpUMEPBI JBUKEHUSI C Pa3IUYHBIMU CKOPOCTSIMU B >KMBOW U HEKHUBOU
NpUpoJie, ACHCTBUE CHUJIbI TPEHUS B NPUPOJEC M TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JABJICHHS Ha KUBOW OpPraHu3M, IJIaBaHWE pPbIO, phlYyaru B
TeJIe YeJIOBEKa, IPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DM3UYECKHUE SBJICHUS, UCTIONB3YS
bu3nUecKue BEIMUYUHBI (Macca, 00bEeM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tea,
cuia TpeHus, JaBjieHue (TBEpIOro  Teila, JKUAKOCTH, Tra3a),
BBITAIKMBAONIAS CUJIa, MEXaHWYEeCKas padoTa, MOIIHOCTH, IJICYO CHIIBI,
MOMEHT CHJIbI, KOA(PGULIMEHT TMOJE3HOr0 JIEUCTBHUS MEXaHU3MOB,
KMHETHYEeCKass W TOTEHIUAJIbHAs JHEPTUsi), MPU OINHUCAHUHU MPaBUIBLHO
TPaKkTOBaTh  (PU3MYECKU  CMBICI  HUCIOJIbB3YEMBIX  BEIMYUH, UX
0003HaYEHUS U eAUHUITBI (PU3NUECKUX BEITUYHMH, HAXOIUTH (POPMYIIHI,



CBS3BIBAIOLIUE JTAHHYIO (PU3MUYECKYIO BEIUYMHY C APYTMMHU BEJIIMYMHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUECKHE SBICHHUS W IPOIECCHI,
UCIIOJB3Ys MpaBWIa CIOKEHUSI cui (BIIOJb OJHOM MmpsiMoil), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUilo paBHOBecHs phiuara (0J0Ka),
«30JI0TO€ TMPABWIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPruM, NpPH OSTOM JiaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBICHUS, IPOILECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil NPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUUMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 M3Y4YEHHBIX CBOMCTBA (hM3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

pemarh pacueTHhle 3ajadyd B 1—2 [AeMCTBUS, MCHOJIBb3ys 3aKOHBI H
dbopmyIibl, CBs3bIBaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHSI 33Jla4yl 3alMChIBaTh KPATKOE YCJIOBHE, MOJICTABIATh (PU3UUECKUE
BETUYMHBI B (OPMYJBI U TMPOBOJUTH PACUEThl, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIC ISl PEIICHUS 3aj7a4, OICHUBATh PEATMCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTb MNpOOJEMBbI, KOTOPHIE MOKHO pEUIUTh MPU [OMOIIH
(U3MYECKUX METOJIOB, B OIIMCAHUU UCCIEAOBAHUS BBIIACISTH TPOBEPSIEMOE
NpeanoyioxkeHue  (Tumoresy),  pa3nuyaTb M HUHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

IPOBOJUTH ONBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBJICHUUA WJIU
buznyecKux CBOWCTB TEJL: dbopmMyIHpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PY10BaHNU,
3aMKChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TMPSIMbIE HW3MEPEHUS PACCTOSHMS, BPEMEHH, MacChl Tela,
o0bEMa, CHJIBI M TEMIIepaTypbl C UCIHOJb30BAHUEM AaHAJOTOBBIX H
nu(ppoBbIX MNpUOOPOB, 3aMUCHIBATH TOKa3aHUS MNPUOOPOB C YUYCTOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH UCCIIEJOBAHNE 3aBUCHMOCTH OJTHOM (hPU3MUECKON BETUYUHBI OT
JIpPYyrol C UCIOJIb30BAaHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHU JABUKEHUS Tela, CHIIbI
TPEHUSI CKOJIBXKEHHUSI OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEN Tl
Y HE3aBUCHUMOCTHU CUJIbI TPEHUS OT IUIOMIAIA CONPUKOCHOBEHHUS TEJI, CHIIbI
YOPYTOCTA OT yAJWHEHUS TPYKUHBI, BBHITAIKUBAIOIICH CHIIBI OT 00BheMa
NOTPYKEHHOM YaCTH TeJIa U OT INTIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH



OT IUIOTHOCTHU TeJa, OT TJIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBUI paBHOBECHUS pbluara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM Y4eOHOTO HCCIIEeNOBaHMs, COOUpAaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUs, CleAys MPEeAIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysibTaThl IMOJYYEHHOW 3aBUCHUMOCTH (DPU3MUYECKHUX BEJIUYMH B BHJE
IOPEUIOKEHHBIX TaOIMI M TpaUKOB, AENaTh BBIBOJBI IO pe3yJibTaTaM
UCCIIEI0BaHMS,

IPOBOJNUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEIUYMH (TUIOTHOCTH
BEUIECTBA JKUJIKOCTHM M TBEPAOrO Teja, CHJIA TPEHUS CKOJIbXECHHUS,
NABJIEHUE  BO3[yXa, BBITAIKMBAIOIIAs  CHJA, JCHCTBYyIOIIAas  Ha
NOTPY’KEHHOE B KUAKOCTh TeJO, KO3(PPUUUEHT MOJE3HOro JEHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEeAyd NPEAJOKEHHOW HHCTPYKUHUU: TIPH
BBINIOJITHEHUM H3MEPEHUN cOoOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

coOJII01aTh MpaBUiia TEXHUKHA O€30MACHOCTH MPHU padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHLUIBI JIEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWUCTB:
BEChl, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOLIUECS COCYAbl, OapoMerp,
phlyar, NOJBUKHBIM U HEMOABUKHBIN OJIOK, HAKJIIOHHAS JIOCKOCTb;
XapaKTepu30BaTh MPUHLUIBl  JCHCTBUS M3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHUs (B TOM 4YHCIE:
NOJAIIMITHAKY, YCTPOWCTBO BOAOINPOBOJA, THAPABIMYECKHN IIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIOJb3YSl 3HAHUS
O CBOMCTBaxX (PM3MYECKUX SIBJCHUN U HEOOXOAUMBbIE (PU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HaxXOoOuTh  WHPOPMAIMI0O O  MPUMEPAX)
IPAKTUYECKOrO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH I oO0ecniedeHus: 6e30macHOCTH TP OoOpalieHuu ¢ mpubopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPaHEHUS 3J0pPOBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILIEH Cpesie;

OCYUIECTBJISATh OTOOp MCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHHM C 33JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW ¥ TYTEM CpPAaBHEHUS PA3JIMYHBIX HMCTOYHHUKOB BBLACIATH
uH(popMaIUIo, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBIMOJIHEHUH YU4E€OHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (QU3NYECKOTO  COAEpKAHUSA, CIPABOYHbIE MaTEPHUAIbI,
pecypcbl cetu MHTEpHET, BIageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



co37aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHbIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHHKOB MH(pOpMalUu (HU3UYECKOTO COACPIKAHUSA, B TOM
yucie NyOJu4HO JenaTh KpaTKue cOOOLIEHHs O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX HCCIEAOBaHWI, MPU 3TOM TPAMOTHO HCIOJIb30BATh
U3YYCHHBIM TMOHATUMHBIA anmapar Kypca (QU3UKH, COMPOBOXKIATh
BBICTYIUJICHUE MTPE3CHTAlIUECH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN pacrpenesTh
OOSI3aHHOCTH B TPYMI€ B COOTBETCTBHH C TMOCTaBJICHHBIMHU 3a/auyaMu,
CIIEIUTHh 3a BBINOJHEHUEM I[UIaHA JEWCTBUM, aJEKBATHO OLIEHUBATh
COOCTBEHHBIA  BKJAaJ B  JIEATEIBHOCTb  TIPYyNIbl,  BBICTPAMBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy 00yueHus B 8 kjacce nmpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIINXCA YMEHUM:

HCTIOJIb30BaTh MOHATHA: Macca U pa3MeEPbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUA BEIIECTBA, KPUCTATUIMYECKUE U
amopdHble Tella, HACBHIIICHHBIM W HEHACBIINICHHBIN TMap, BIIAXKHOCTD
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA DJHEPrusi, TEIUIOBOW JIBUTATElb,
AJIEMEHTAPHBIA AJIEKTPUUCCKUM 3apsiji, SJIEKTPUUECKOE T0JI€, ITPOBOJIHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
paznuyath SIBJIEHUS (TEIUIOBOE PACIIMPEHHE M CXKaThe, Teruionepesnaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KANWJUISIPHBIC SIBIICHUS, WCHAPEHUE,
KOHJICHCAITUs, IUIaBJICHUE, KpHUCTaUIM3aius (OTBEpJEBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHS, U3JIyYCHUE),
AJICKTPU3ALMS TEJ, B3aUMOJICMCTBUE 3apSJ0B, JNCHUCTBUS AJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHHE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJI Ha MPOBOJAHUK C TOKOM, DJIEKTPOMArHUTHAS UHIYKIIUS)
[0 OINHMCAaHWUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SIBICHUE;

pacro3HaBaTh NPOSIBJICHWE M3YYCHHBIX  (PU3MYECKUX  SBJICHUH B
OKpY)KalollleM MHUpE, B TOM 4Yucle (Pu3MUecKue SBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHWE M KANWUISIPHBIC SABJEHUS B MPUPOJIE,
KpUCTaJUIbI B Tmipupone, uznydeHue CoiHIA, 3aMep3aHHE BOJIOCMOB,
MOpCKHUe Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, MHES, CHETa, JJICKTPUIECKHE
SBJICHUSI B atMocdepe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emiM, Apeid MOIOCOB, POJb MArHUTHOTO TOJS JUIS KU3HU Ha
3emiie, NOJIIPHOE CUSIHHE, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICATh CYIICCTBEHHBIE CBOWCTBA (MPU3HAKK) (PU3NIECKUX
SIBJICHU;



OMKCHIBATh U3YUYEHHBIE CBOMCTBA TEN U (PU3UUECKHUE SBIICHUS, UCTIONIbB3YS
dbu3nuecKue BeIIMYUHBI (TeMIeparypa, BHYTPEHHsSI SHEPIHsi, KOJIUYECTBO
TEIUIOTHI, YJAEJbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIIOTa
IUTABJICHUS, YJAENbHAs TEIJIOTa MapooOpa30BaHUsA, YIAENbHas TeIIoTa
CropaHusi TOIUIMBA, KOA(MOUIIMEHT TOJE3HOrO0 JCUCTBUS TEIJIOBOU
MAallliHbI, OTHOCHUTEJIbHASl BJIAXHOCTh BO3/yXa, JJICKTPUYECKUW 3apsii,
cuja TOKa, DJEKTPUYECKOE HAIpPSKEHHUE, COMNPOTUBIICHHE MPOBOHHUKA,
yIeTbHOE  CONPOTUBJICHHE  BEIIeCTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOT0  TOKa), TNPU  ONHCAHUKM TMPABWIBHO TPAKTOBAThH
(bU3MYECKUI CMBICT HCMOJIb3YEMbIX BEIWYMH, 0003HAUYECHUS] U E€AUHUIIBI
bu3MYeCKUX BEIWYMH, HAXOIUTh (HOPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEIUYUMHY C JPYTUMH BEJIMYMHAMU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH PUBHUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBIECHUS W IIPOLECCHI,
UCIIOJIb3YS OCHOBHBIE IOJIOKEHUSI MOJIEKYJSPHO--KMHETUYECKOU TEOPUU
CTPOCHMSI BEIIECTBA, MPUHIUIT CYNEPIO3UIMU MoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma s yyacTka LEeNu, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHUs DSHEPrUM, TMpPU OBTOM J1aBaTh
CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA W 3alKCHIBATH €0 MaTeMaTUYeCKOe
BBIPAKCHHE;

OOBSICHATH (hU3UYECKHE TMPOIECChl W CBOMCTBAa TeJl, B TOM YHCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1—2 JIOTHUECKUX
1aroB ¢ Omopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliath pacyeTHbIC 3aJaud B 2—3 JCUCTBUSA, HCHOJB3Yd 3aKOHBI U
dbopmyIibl, CBS3bIBalOLIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHSI 3aJjayM 3allUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX IS PEIICHHWs] 3aJadd, BBIOUpPATh 3aKOHBI ©  (HOPMYIIBI,
HEOOXOMMMBIC IJiIi €€ PEIICHUs, TPOBOAUTh PACYCThl W CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (DU3UUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPHU TOMOITH
(GU3MYECKUX METOJ0B, HUCIOJIb3Yysl OINHUCAHHME WCCIIECOBAHUS, BBIJCISThH
IpPOBEpPSIEMOE MPEANOJOKEHHE, OIEHUBATh MPABWIBHOCTh MOpPSJIKa
MPOBEJICHUSI KCCIIEI0BAHUS, JI€JaTh BHIBO/IBI;

MPOBOAUTL OMBITBI 1O HAOMIOJCHUIO (PUBMYECKUX SIBJICHUW WU
(bu3MYEeCKUX CBOMCTB Tel (KamWUIIPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00beMa, TEMIEPATYPbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHus P U3TYUYECHUH OT LIBETa M3JIydarouen (IOorIonaroiei)



IIOBEPXHOCTH, CKOPOCTh HCIIAPEHHMsI BOJBI OT TEMIIEPATyphbl KUIAKOCTH U
IUIOIIAAM €€ TIIOBEPXHOCTH, DJIEKTpU3alMs Tel U B3aUMOJCHCTBHE
ANEKTPUYECKUX  3apsSA0B, B3aMMOJICUCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX MOJEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MarHuTHOTO IIOJII Ha INPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOMCTBA  AJIEKTPOJBMUIraTesiss IOCTOSSHHOTO TOKa):  (hOpMyIHpOBaTh
IpOBEpsieMbIE€ MPEAIOIO0KEHUS, COOUPaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ OPSIMbIE ~ M3MEPEHUs  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3AYyXa, CHJIBI TOKA, HANpPsDKEHUS C HUCHOJIb30BAaHUEM
aHAJIOTOBBIX NPHOOPOB M AATYUKOB (DHU3MUECKUX BEIMYUH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUH C yUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJHOM (PU3HUYECKOW BETUYHHBI OT
Jpyrol ¢  HUCHOJIb30BAHMEM  TPSIMBIX  HM3MEPEHHM  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAU MONEPEYHOTO
CEYEHMS U YIEIbHOIO CONPOTUBIICHUS BEUIECTBA POBOJAHMKA, CHJIBI TOKA,
UAYIIEro 4Yepe3 IPOBOJHUK, OT HAaNpsDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE IMOCJIEIOBATEIRHOTO M MApajuIebHOTO  COEIMHEHUMU
IPOBOJTHUKOB): IUJIAHUPOBATh HCCJEIOBAHHE, COOMPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, CIeAys MpPEeaJoKEHHOMY IUIaHy, (DUKCHUPOBATh
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHUAE TaOMUL U TpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (yIeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, COMPOTUBJIEHUE NPOBOJHUKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBATh HM3MEPEHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIIEysl NPEMJIOKEHHOW WHCTPYKUUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiia TEXHUKHA 0€30MACHOCTH MPHU padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHLMUIBI  JEHCTBUS U3YYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HMX OnucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHHS] JIOMOB, TMTPOMETp, MapoBas TypOWHA, aMmmepMeTp,
BOJIBTMETP, CYETYHUK DJIEKTPUYECKOW HHEPIUU, 3IIEKTPOOCBETUTEIIbHBIE
npuOOpkl, HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE
NPEeIOXPAHUTENH, DJIEKTPOMATrHUT, SJIEKTPOABUTATENb TTOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAaX (PU3UYECKHUX SIBJICHUU M HEOOXOAMMbBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIIBHBIC
npuOOpPHI 1O CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH



TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIrO
CropaHusi, SJEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMbl DJIEKTPUUYECKUX
Iernei ¢ MmocJIeI0OBaTeIbHBIM U MapajuIeIbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasnudasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB AJICKTPUIECCKUX IICTICH;
NPUBOAUTh  TpUMEpPHl  (HaXoAuTh HWHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO WCTOIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOMN
JKU3HU 711 o0ecrieueHns: 0e30MacHOCTH IPU OOpalleHuu ¢ npubopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUs 370pPOBbSI U COOJIOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH CPEJIC;

OCYHIECTBJISATh MOUCK HHPOpManuu (U3MYECKOTO COJACpKaHUA B
WuTepHeTe, Ha OCHOBE HUMEIOIIMUXCA 3HAHUM HM MYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHMKOB  BBIACIATh  MHGOPMAIHIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MM MOYKET OBITH HEJIOCTOBEPHOM;
WCIIOJI30BATh MIPH BBIMOIHEHUN YYEOHBIX 3a/IaHU HayYHO--TIOMYJISIPHYIO
IUTEPATypy  (U3UYECKOTO  COJCp)KaHMs, CIPABOYHBIC MaTEpPHAIIbI,
pecypchl cetn MHTEpHET, BlIaieTh MPUEMaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBCHHBIC NMHUCHMEHHBIE M KPAaTKHE YCTHBIC COOOIICHUS,
0000mas uHOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (HU3UYECKOTO
CollepKaHWsi, B TOM YHCJIE€ MYyOJIMYHO TPEACTABISTh PE3yJIbTaThI
MIPOCKTHOW MJIM WCCIIEIOBATEIBLCKOU JEATEILHOCTH, MPU ATOM TPaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM TOHATUWHBIA anmapaT Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYTUICHUE MTPE3CHTAIINEH;

IpU BBHITIOJIHEHUU YYEOHBIX MPOCKTOB W HCCIEAOBAaHUN (DU3NIECKUX
MPOIIECCOB pacHpenesisiTh O0O0s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3aJa9aMHM, CJICIUThH 3a BBIMOJHCHUEM IIJIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIH BKJIaaA B
NeSATEeIbHOCTh TPYIIIBI, BEICTPANBATh KOMMYHUKATHBHOE B3aMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHiy oOydenust B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHATHUS: CHUCTEMa OTCUeTa, MaTepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEJIIBHOCTh MEXaHMYECKOTO JBHXKEHUS, aedopmalius
(ympyrasi, TuiacTUYecKasl), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTh W TEPErpy3KH, HEHTP THKECTH, aOCOJIIOTHO TBEPIIOE TEJO,
LEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE, MEXaHUYECKHE KoJieOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK U YJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAJIbHO30PKOCT,



CHEKTPhI UCIYCKaHUsl U MOTJIONICHUS, alib(a-, 6eTa- u raMma-u3ayyeHus,
U30TOIIBI, SIZICPHAS] DHEPTETUKA;

pa3inuath SIBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBH)KCHUE, PAaBHOYCKOPEHHOE MPSMOJUHEMHOE JBUKEHHE, CBOOOHOE
najieHue TeJl, pABHOMEPHOE JIBXKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JABWKEHHE, KoJjebaTellbHOEe NIBIKEHHE (3aTyXarolue u
BBIHYKJICHHBIE KOJIeOaHMs), pe30HAHC, BOJHOBOE IBUKEHUE, OTPaKEHUE
3ByKa, MPSMOJMHEWHOE PACHpOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHHE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEeHUE OEI0ro cBeTa B
CHEKTp M CIIO)KEHHE CIEeKTPAJbHBIX IIBETOB, JUCIEPCUS  CBETa,
€CTECTBEHHAs1 PAJMOAKTUBHOCTb, BOBHHUKHOBEHUE JIMHEWNYATOrO CIEKTpa
U3JIyYEHHS) IO OMMCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX  SBICHHM B
OKpYy)KarolieM Mupe (B TOM uuclie (PU3NUECKUE SIBJICHUS B MPUPOJE:
MPUJIUBLI U OTJIMBBI, JIBH)KeHUE TUIaHeT COJIHEUHOUW CUCTEMBbI, pEaKTUBHOE
JNBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHUE 3BYKOB >KMBOTHBIMU,
3€MJIETPSICEHUE, CEMCMHUYECKUE BOJIHBI, I[yHaMH, 3XO, LIBETa TeI,
ONTUYECKUE SIBJICHUSI B MNPUPOJE, OMOJOTMYECKOE ACHCTBUE BUIUMOTO,
yiIbTpadUOJIECTOBOTO U PEHTTEHOBCKOTO M3JIYyYeHUM, €CTECTBEHHBIN
PaIOaKTUBHBIN (DOH, KOCMHYECKHE Jy4Yd, PATUOAKTUBHOE W3IIyUCHHE
NPUPOJIHBIX MHUHEpAJIOB, JEHUCTBUE PAAUOAKTUBHBIX M3JIYyYECHH Ha
OpraHu3M YEJOBEKa), MPU ATOM NEPEBOAUTH MPAKTHUUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICTATh CYIIECTBEHHbIC CBOMCTBa (MpPU3HAKU) (PU3UUECKUX
SIBJICHU;

ONKCHIBATh U3YYCHHBIC CBOWCTBA TN U (PU3MUECKHUE SBJICHUS, UCIIONB3YS
bu3nueckue BENMYMHBI (CPEAHSsT M MTHOBEHHAs CKOPOCTh Tejla MpHu
HEPAaBHOMEPHOM [IB)KEHUHU, YCKOPEHUE, NEpPEMELICHUE, IMyTh, YrioBas
CKOpPOCTh, CHJIA TPEHHUsS, CHUJa YIPYTrOCTHU, CHUJIa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BeC Tela, HMIYJIbC TeJla, HUMITYJIbC CHUJIBI,
MeXaHWueckas paboTa W MOIIHOCTh, ITOTEHIMAJIbHAS JHEPrus Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPrUsl CHKaToU
NPY>KUHBbI, KUHETUYECKasi HHEpPrus, IOJIHAs MEXaHW4YecKass »HEprus,
MepUo M 4acToTa KoJieOaHUH, JJIMHA BOJIHBI, POMKOCTb 3ByKa M BhICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPETOMJICHUS CPeibl), IPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3UYECKUI CMBICT MCIOJIb3YEMbIX BEJIHYUH,
0o0O3HaueHUsI W EAUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JIAHHYIO (DM3MYECKYIO BEIIMUWHY C APYTHMMH BEIUYUHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBIEHUS W IPOLECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHMs SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIUAI CYNEPIO3UIIUU CWJI, TPUHIUI OTHOCHUTENbHOCTH [ anwumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOT0 U MAacCCOBOI'O YHCEN
OpU SJEPHBIX PEaKUusAX, NP 3TOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBACHATH (PU3UYECKUE IMPOLECChl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHWE U3 2-3
JIOTUYECKUX IIIaroB C OMOPOW Ha 2—3 U3YYEHHBIX CBOMCTBA (PM3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiatb pacueTHble 3ajaud (omuparomMecs Ha cucreMy u3  2-3
YpaBHEHHUI), UCHOJIB3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHall3a YCJOBHUS 3a/Jaud 3aluChiBaThb KpaTKOE
YCIIOBUE, BBISIBISITH HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE Ul PEUICHUs], IPOBOJUTH PACUCTHI U
OLICHUBAaTh  PEATUCTHUYHOCTb IIOJIyYEHHOTO 3HaueHUd  (HU3NUECKON
BEJINYMHBI;

pacrno3HaBaThb HPOOJEMBI, KOTOPbIE MOKHO PELIUTh MpHU MOMOIIU
$u3NYECKUX METOOB, HCIOJIb3Yysl OMNHCAHME HCCIEIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  MPENIOJIOKEHNE, OLIEHWBAaTh MPaBWIBHOCTh IOpsiAKa
NPOBEJCHUSI  WCCIENOBaHMs, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH ONBITHI MO HAOMIOJNEHUI0 (U3MUECKUX SBICHUM WU
¢uznyeckux CBOMCTB Tesl (KM3ydeHHe BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl DJHEPTUH, 3aBUCHUMOCTH TMEpHOojJa KoJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacChl TPy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MAJIBIX KOJieOaHUH, MPSIMOJUHENHOE paclpOCTPAHEHUE CBETA,
paszioxeHue Oeloro CBeTa B CIEKTpP, U3yUYE€HHE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHUs IpeaMeTa B coOuparoiei
JVH3Ee, HAONIO/ICHNE CIUIOMIHBIX W JHHEWYATBIX CIEKTPOB H3IIyYCHUs):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY M3  H30BITOYHOIO  Habopa
o0OpylOBaHUS, OMNHCHIBaTh XOJ OIbITA M  €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

POBOJNUTH TIPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX W3MEPEHUH, Ompeaenss
CpeqHee 3HayeHHe u3MepsieMold BeJWYUHBbl ((POKYyCHOE paccTosHHE
coOuparomei JTUH3bI), OOOCHOBBIBaTH BBHIOOP cCrmoco0a HM3MEpEeHHs
(M3MepUTENHHOTO MPUOOpPA);



IPOBOJIUTH MCCJIEIOBAHME 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHUH (3aBUCUMOCTH MYTH OT BpPEMEHU
P PAaBHOYCKOPEHHOM JABWXKEHUM O€3 HayalbHOW CKOPOCTH, NEPHOIA
KOJIcOaHMI MaTEeMaTHYECKOTO MAasTHHUKA OT JJIMHBI HUTH, 3aBHCHMOCTHU
yria OTPaK€HUs CBETa OT yrjla MaJeHUs W yria MpeIoMJICHUS OT yria
najieHus1): TUTAHUPOBATh HUCCJIEJAOBAHHME, CaMOCTOSITENIBHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBAaTb  pe3yibTaThl IOJTYYEHHOM  3aBHUCHUMOCTHU
bU3MYeCKuX BEIWYMH B BHIE TaOMUIl M TpadUKOB, AENaTh BHIBOIBI II0
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIE HU3MEpEHUs (U3UYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKOpPEHHME Tella TpU PaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOpEHHE CBOOOAHOrO MaJEHUSA, XKCCTKOCTh NPYXKUHBI, KO3DPUIUEHT
TPEHUSI CKOJIBKEHHWS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacToTa M
MepuoJl KoJieOaHWH MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHUKOB,
ONTUYECKas Cuja COOWparolie JIMH3BI, PATUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHHUs, COOUpATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh M3MEPCHHS, CICTYs MPEII0KEHHON HWHCTPYKIIMH, BBIYUCIIATH
3HAYCHWE BEJIMYMHBI U aHAJIM3UPOBATH MOTYUCHHBIC PE3YJIBTATHI C yIETOM
3a/IaHHON TTOTPENTHOCTU U3MEPECHHUI;

COOJTI0/IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM;

paznmuyaTh OCHOBHBIC TPU3HAKA M3YyUYEHHBIX (U3UUECKUX MOJIETeH:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPAOE TEJIO0, TOUYEUYHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JWH3a, IJIaHETapHas MOJElIbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPUHIUIIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOpOM Ha WX OMUCaHusd (B TOM YHCIE:
CIUJOMETP, NAaTYUKU TIOJIOKEHUS, PACCTOSHUA W YCKOPEHHUS, paKera,
9XOJIOT, OYKH, TIepUCKoN, (¢OToammapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuWiIbCOHA), HCHOAL3YyS 3HAHHS O
CBOMCTBaX (DU3MYECKUX SBJIGHUM UM  HEOOXOIuUMble  (PU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMbI M CXEMATHYHBIC PUCYHKH U3YyUYEHHBIX TEXHUYECKHX
YCTPOWCTB, M3MEPHUTCIIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIECCCOB
IPU PEIICHUH YYCOHO--TIPAKTUYSCKUX 3a/]ad, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparoIIeH JINH3E;
OPUBOAUTH  TPUMEPHl  (HaXOAWTh  HWHPOPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO WCTOIB30BaHMS (DU3NUECKUX 3HAHUN B TIOBCEIHEBHOM
JKU3HU ISl o0ecTieueHus1 0€30IMaCHOCTH MPU 00pallieHUuH ¢ TpUOopaMu U



TEXHUYECKUMH YCTPOICTBaAMH, COXpPAHEHHUS 370pOBbS M COOJIIOJIECHUS
HOPM JKOJIOTUYECKOTO ITOBEJEHUS B OKPYKAIOIIEH Cpee;

OCYIICCTBJIATh TMOWUCK WH(MOpMAIuu  (PU3NUECKOTO COJICpPKaHUS B
HuTepHeTre, caMOCTOSITEN HO POPMYIUPYST TOMCKOBBIN 3allpoC, HAXOIUTh
YT ONPEIENICHUs TOCTOBEPHOCTH MOJyUYEHHOW MH(OpPMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPY BBINOJIHEHUH YYE€OHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (U3NYECKOTO  COJAEPIKAHUSA, CIIPABOYHBIE  MaTEPUATIBL,
pecypcbl cetu MHTEepHET, BIageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMAllUM M3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEpKaHus,
nyOJIMYHO MPEACTABIATh PE3YJIBTATHI MPOEKTHON WIIM UCCIEI0BATEIBCKON
NEATEIBHOCTH, TMpPU OTOM TPAMOTHO  MCIIOJIB30BaTh  M3YYEHHBIN
NOHATUUHBIM anmapar M3y4aemMoro paszzena (U3UKA U COMNPOBOXKIAThH
BBICTYIUICHHE MpE3CHTaluell ¢ Y4eTOM OCOOEHHOCTEH ayIdUTOPHH
CBEPCTHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHHEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHME KAKJ1OU TEMBbI, 1 BO3MOKHOCTbDb UCITOJIb30BAHMUA 11O 3TOU TEME 20P U IOP, KOTOPBIE
ABJAIOTCA YHEBHO-METOAUYECKUMU MATEPUAJIAMU

7 KJIACC

n/n

HaunmenoBanue
pa3iesioB U TeM
NMPOrpaMmbIl

KoaudecTBO 4acos

Bcer KoHTpoabHbI

0 e padoThl

IIpakTnuyeckn
e padoThl

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

CnHCOK HTOTOBBIX
TUIAHUPYEMBIX
pPe3yJbTaTOB €
yKa3aHUeM 3TanoB
ux popMuUpOBaHUS

Crnoco0 oneHKH
HTOIOBBIX
IUIAHUPYEMBIX
pe3yJIbTaToB

Paznen 1. ®u3uka u eé poJib B IO3HAHUYU OKPY’KAIOLIEr0 MUpPa

11

®du3uKa - HayKka o
pupoe

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

UCIIOJIb30BATh
TIOHSATUS:
¢dbuznvecKue u
XUMHUYECKHE
SIBJICHUS,
HaOJIIOIEHNE,
OKCTIEPUMEHT,
MOJIeJIb, TUIIOTE3A,
€ IMHHILIBI
(bu3HUecKux
BEJIMYMH, aTOM,
MOJIEKYJIa,
arperatHble
COCTOSIHHUSI BEIIECTBA
(TB€pIOE, XKUKOE,
razoo0OpasHoe),
MeXaHUYeCKOe
JIBIDKEHHE
(paBHOMEDHOE,
HEpaBHOMEpPHOE,
MIPSIMOJIUHENHOE),
TPaeKTOpus,

YceTHBII orpoc



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

PaBHOJEHCTBYIOIIAS
cwia, neopmanus
(ympyras,
TJIACTUYECKas ),
HEBECOMOCTD,
cooOLaroImecs
COCY/IBI

1.2

dusnueckue
BEJIMYMHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

pa3ianyaTh SABJICHUS
(uppysns,
TEIIOBOE JABM)KEHUE
4acTHUIl BELIECTBA,
paBHOMEpPHOE
JIBU)KEHUE,
HEpaBHOMEPHOE
JBUKEHUE, HHEPITHS,
B3aUMOJICHCTBHE
T€J, pABHOBECHE
TBEP/IBIX TEJI C
3aKPEIUICHHON OCBIO
BpallleHUs, Tepeaaya
JTABJICHUSI TBEPIBIMU
TEIaMH,
KUIKOCTSIMU U
razamu,
atMochepHoe
JTaBJIeHHE, IJIaBaHUE
TeJ, MPEeBPALICHUS
MEXaHUYECKON
SHEPTUM) 10
OMUCAHUIO UX
XapaKTEePHBIX
CBOMCTB M Ha OCHOBE

YeTHBI onpoc,
NpaKTHYECKast
pabota



https://m.edsoo.ru/7f416194
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OITBITOB,
JICMOHCTPUPYIOIINX
JIaHHOe (pr3mveckoe
SABJICHUC

13

EcrecTBeHHOHaYYHBI
A METOJT ITO3HAHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41619
4

pacrno3HaBaTh
MPOsIBJICHUE
M3YYCHHBIX
(bu3HUecKux
SIBJICHUM B
OKPY>KaroIIieM MUpE,
B TOM YHCJIE
busnueckue
SBJICHUS B MIPUPOJIE:
MPUMEpPHI IBUKEHUS
C pa3JIMYHBIMU
CKOPOCTSIMH B
JKMBOW U HEXKHUBOU
MIPUPOJE, TEUCTBUE
CUJIBI TPEHUS B
MIPUPO/JIE U TEXHUKE,
BIIUSTHUE
aTMoc(hepHOoro
JIaBJICHUS HA KUBOU
OpraHu3sM, MJIaBaHUe
pBIO, phIUaru B Teje
YeJoBeKa, MPU 3TOM
MIEPEBOTUTH
MIPAKTUIECKYIO
3a/1a4y B yueOHYIO,
BBIJICTISITH
CYIIIECTBEHHbBIE
CBOICTBa

ITuceMeHHbBIN
onpoc,
MpaKTUYeCcKast
pabota



https://m.edsoo.ru/7f416194
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(mpu3HAKM)

(bu3HUecKux
SIBJICHUU
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIE CBEeHHsI 0 CTPOEHHH BelllecTBa
ONMCHIBATh YcTHBIM ompoc

2.1

Crpoenue BeliecTBa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41619
4

M3y4YCHHBIC CBOWCTBA
Ten u pu3IecKue
SIBIICHHSI, UCTIOJTb3YSI
busnueckue
BEJIMYMHBI (Macca,
00BEM, ITIOTHOCTH
BEIIECTBA, BpeMs,
yTh, CKOPOCTb,
CpeIHSIS CKOPOCTH,
CHJIa yIIPYTOCTH,
CHJIa TSDKECTH, BEC
Teja, Cujia TPeHHs,
JaBieHue (TBEPIOTO
Tena, KHUAKOCTH,
rasa),
BBITATKUBAIOIIIAS
CHJIa, MeXaHWJIeCcKas
paboTa, MOIIHOCTb,
TJIEYO CHIIbI, MOMEHT
CHJIBL, KO DUITUEHT
MIOJIE3HOTO IEVCTBUS
MEXaHU3MOB,
KHHETHYEeCKas U
MOTCHIIMATbHAS
SHEPTHUs ), IPH



https://m.edsoo.ru/7f416194
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OIKCaHUH
MPaBUIILHO
TPaKTOBATh
(bu3MUECKHIA CMBICIT
UCHOJIb3yEeMBIX
BEJIMYHH, UX
0003HAYEHUS U
€IMHUIIBI
(hu3HYeCKux
BEJIMYMH, HAXOUTh
bopmyIbL,
CBSI3BIBAIOIIINE
JTAHHYIO
buznyeckyro
BEJIMYMHY C
JPYTUMU
BEJIMYMHAMM,
CTPOUTH I'pauKu
W3YYEHHBIX
3aBUCUMOCTEN
buznyecknx
BEJTMYMH

2.2

JBrxeHue n
B3aMMOJICICTBHE
YaCTHI] BEIECTBA

bu6nunorexa LIOK

https://m.edsoo.ru/7f41619

4

XapaKTepu30BaTh
CBOICTBA TEII,
¢buznyeckue
SIBJICHUS U
MTPOIIECCHI,
UCTIOJB3Ys MPaBHiIa
CJIOYKEHUS CUJT
(B10JIH OJTHOM
MIPSIMOIA ), 3aKOH
I'yka, 3akoH

YeTHBI ompoc,
MpaKTUYecKast
pabora



https://m.edsoo.ru/7f416194
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ITackains, 3aKoH
Apxumena, IpaBUIIO
paBHOBECHSI phIuara
(61oka), «30710TOC
MIPABHIIOY
MEXaHUKH, 3aKOH
COXpaHCHHUS
MEXaHHYCCKOU
SHEPTUH, TIPU STOM
JIaBaTh CJIOBECHYIO
(bopMyITUPOBKY
3aKOHA U
3aMMChIBaTh €T0
MaTeMaTH4eCKOe
BBIpaKCHUE

2.3

ArperarHsble
COCTOSIHUS BEIlIeCTBa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41619
4

OITUCHIBATH
M3Y4YECHHBIE CBOMCTBA
Ten U GU3HIECKUE
SIBJICHUSI, UCTIOJIb3YS
¢busnueckue
BEJIMYMHEI (Macca,
00BEM, TIIIOTHOCTD
BELIECTBAa, BpeMs,
MyTh, CKOPOCTb,
CpeIHSsIsl CKOPOCTb,
cHJia YIpyrocTu,
CHJIa TSDKECTH, BEC
TeNa, cuja TPeHus,
TaBieHne  (TBEPIOTO
Tena, KHUAKOCTH,
raza),
BBITAJIKABAIOIIAS

VYeTHBIH ompoc,
peLleHve
Y4eOHBIX U
MPaKTHKO-
OpPHEHTHUPOBAHHBI
X 3a7a4



https://m.edsoo.ru/7f416194
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CHJIa, MeXaHu4ecKas
paboTa, MOIIIHOCTb,
IJICYO CHIIBI, MOMEHT
CHJIBL, KOO PHUIIUEHT
MOJIE3HOTO JICHCTBUS
MEXaHU3MOB,
KHHETUYecKas U
MOTEHIAJIbHAS
SHEprus), Npu
OICaHWH
MIPABUIHLHO
TPaKTOBaTh
buznyecKkuii CMbICIT
UCTOJIb3yEeMBIX
BEJIMYUH, UX
0003HAYECHUS U
€IUHUIIBI
(bu3HUecKux
BEJIMYWH, HAXOUTh
bopMyIbl,
CBSI3BIBAOIIINE
JTAHHYIO
busnueckyro
BEJIMYHHY C
JIPYTUMU
BEIMYMHAMU,
CTPOUTH TpaduKu
M3YYEHHBIX
3aBUCUMOCTEN
buznIecKnx
BEJTMYHH




Hroro no pazneny 5

Pa3nen 3. /IBH:KeHHe M B3aUMO/ieilicTBHE TeJl

XapaKTepu30BaTh VeI onpoc,
CBOMCTBa Tel, peleHne yaeOHbIX
(busnueckue U IIPAaKTHUKO-
SBJICHUS U OPUEHTUPOBAHHBI
HPOIIECCHI, X 3aa4
WCIIOJIB3Ys ITpaBUiIa

CIIO)KCHHSI CHJT
(BmOJIH OJTHOM
IPsIMOI ), 3aKOH

I'yka, 3akoH
ITackans, 3aKkoH
Bu6nuoreka [IOK Apxumerna, IpaBuIO
Mexanuueckoe
3.1 3 https://m.edsoo.ru/7f41619 paBHOBECHSI ppluara
JIBUKECHHE
4 (6110Ka), «3010TOE
MIPABUIIO»

MEXaHUKH, 3aKOH
COXPaHEHUS
MEXaHUYEeCKOU
SHEPTUH, IPU 3TOM
JIaBaTh CIOBECHYIO
(hopMyITUPOBKY
3aKOHa U
3aIMCHIBATh €r0

MaTeMaTH4eCcKoe
BBIpa)KCHHUE
ONHNCHIBATH YcrHblii onpoc,
but6mmoreka [IOK N
Wuepuus, macca, W3yUYCHHBIC CBOWCTBA | pPEIIEHHE yueOHBIX
3.2 4 1 https://m.edsoo.ru/7f41619
IIOTHOCTH 4 Ten ¥ PU3HIECKUE U MPaKTUKO-

B SIBJICHU S, UCTIOJB3YS OPHEHTHPOBAHHEBI
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(busnueckue
BEJIMYMHBI (Macca,
00BEM, IIJIOTHOCTh
BElIEeCTBAa, BpeMs,
yTh, CKOPOCTb,
CpeIHSsIsl CKOPOCTb,
CHUJIa yIIPYTOCTH,
CHJIa TSDKECTH, BEC
TeJa, CUiia TPCHHS,
JaBiieHne  (TBEPIOTO
Tena, KUIKOCTH,
rasa),
BBITAJTIKUBAIOIIIAS
CHJIa, MeXaHu4ecKas
paboTa, MOIIHOCTb,
IJIEYO CHJIbI, MOMEHT
CHJIBL, KOO PHULIHUEHT
MOJIE3HOTO JIEUCTBUSA
MEXaHU3MOB,
KHHETUYICCKas U
MOTEHITUATLHAS
SHEprus), Npu
OTMCaHHUH
MIPABHIIHLHO
TPaKTOBATh
(bu3nYecKuii CMbICTT
HCTIOJTh3yEeMBIX
BEJIMYHH, UX
0003HaYCHUS U
€IUHUITBI
bu3HUecKux
BEJIMYMH, HAXO/IUTh

X 3a/1a4,
MPaKTUYeCKast
pabota




hopMyIIBI,
CBSI3BIBAIOIIINE
JTAHHYIO
(bu3HYECKyIO
BEJIMYHHY C
JIPYTUMU
BEJIMYMHAMH,
CTPOUTH TpapUKU

3.3

Cuna. Bune! cun

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f41619
4

U3YYEHHBIX
3aBUCUMOCTEN
buznIecKux
BEJIMYHMH
MIPOBOIUTH YcTHbIl onpoc,
KOCBEHHBIE pelieHue yueOHbIX
U3MEpEHUs U IPaKTHKO-
r3IIecKnxX OpUEHTUPOBAHHBI
BENMYMH (IJIOTHOCTL |~ >34,
HIpaKTU4YeCKasn
BEIIIECTBA KUJAKOCTU
. pabora,
Y TBEPAOTO TeTa,
KOHTpPOJIbHAsA
cujia TpEHUS
™ pabota

CKOJIb’KEHUS,
JTaBJI€HHE BO3yXa,
BBITAJIKMBAIOLIAs
CuJIa, IeUCTBYIOIIAs
Ha [IOTPYKEHHOE B
JKUJKOCTD TEJO,

KO PUITHEHT
MOJIE3HOTO JICUCTBUSA
MIPOCTHIX
MEXaHU3MOB),
crenys
MPEIIOKEHHON



https://m.edsoo.ru/7f416194
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WHCTPYKIUU: TIPU
BBIIIOJIHCHUU
U3MEpEHU
coouparthb
AKCIEPUMEHTAIbHY
10 YCTAaHOBKY U
BBIYHCIIATH 3HAUCHUE
HCKOMOM BEJIMYMHEI

Wroro no pazneny 21

Pa3nen 4. JlaBjieHHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

[asnenue. Ilepenaua
41 JIABJICHUs.  TBEPABIMU
' TEIAMH, KUIKOCTIMHU 1

H razamMmn

bu6mmoteka [IOK
https://m.edsoo.ru/7f41619
4

COOJIFO/IaTh TPaBHIA
TEXHUKHU
0€301acHOCTH MpH
pabote ¢
71a00paTOPHBIM
000pyI0BaHUEM;
yKa3bIBaTh
MIPUHITUIIBI JCHCTBUS
puOOpoB U
TEXHUYCCKHIX
YCTPOMCTB: BECHI,
TEPMOMETP,
TUHAMOMETD,
cooO1aroImecs
cocynsl, Gapomerp,
pbIYar, moABMKHBIN
U HEOJIBWKHBIN
0JI0K, HaKJIOHHAs
TUTOCKOCTh

VYerHbli onpoc,
pelieHue yueOHbIX
U MIPAKTHKO-
OPUEHTHPOBAHHBI
X 3a/1a4

4.2 JlaBneHue )XuaKocTu 5)

bubmuorexa [IOK
https://m.edsoo.ru/7f41619

XapaKkTepu30BaTh
MIPUHITUTIBI ACHCTBUS
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M3YYEHHBIX
npubopoB U
TEXHUYECKHIX
YCTPOMCTB C OIIOPOK
Ha UX onucaHus (B
TOM YHUCIIE:
TIOJIITUITHUKH,
YCTPOMCTBO
BOJIOIIPOBO/IA,
TUAPABIAYECKHI
npecc, MaHOMETP,
BBICOTOMED,
MOPIUIHEBOI HACOC,
apeomerp),
UCIIOJIB3YS 3HAHUS O
CBOMCTBax
(bu3HUecKux
SIBJIEHUW U
HEOO0XOIUMBIE
(bu3YeCcKre 3aKOHBI
Y 3aKOHOMEPHOCTH

43

ATt™MocdepHoe
JTaBIICHUE

bu6nuoreka [IOK

https://m.edsoo.ru/7f41619

4

XapaKkTepu30BaTh
MIPUHITUTIBI JCHCTBUSA
W3YYCHHBIX
puOOpoB U
TEXHUYECKHUX
YCTPOMCTB € OIOPO
Ha MX OomHcaHus (B
TOM UHCIIE:
MOAIIUITHUKH,
YCTPOUCTBO
BOJIONPOBO/IA,

YeTHBI onpoc,
pelieHre yueOHbIX
U TPAKTUKO-
OPUCHTUPOBAHHBI
X 3aj1a4,
MIpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabora



https://m.edsoo.ru/7f416194
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TUAPABIAYECKHUI
Mpecc, MaHOMETP,
BBICOTOMED,
IIOPIIHEBOH HACOC,
apeomerp),
HCITIONB3YS 3HAHUS O
CBOMCTBaAxX
(bu3HUecKux
SIBIICHUH U
HEOOXOAUMEIC
(bU3HUYECKHE 3aKOHBI
1 3aKOHOMEPHOCTH

44

JelicTBHE )KHIKOCTH
Y ra3a Ha
MIOTPY>KECHHOE B HUX
TEJOo

bu6mmoteka [IOK

https://m.edsoo.ru/7f41619

4

MIPUBOIUTH IPUMEPHI
(HaXOaUTH
nH(pOpMaIHIo 0
MIpUMEpPaAX)
MPaKTHYECKOTO
UCIIOJTb30BAHUS
(UBUYECKUX 3HAHUM
B IIOBCEHEBHOMN
KU3HU IS
obecrieueHus
0€301acHOCTH MU
oOpallieHu! ¢
npubopamu u
TEXHUYCCKIMH
YCTpOMCTBaMH,
COXpaHEHHS
3IIOPOBBSI U
COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO
MIOBEJICHUS B

VYerHbli onpoc,
pelieHne yueOHbIX
U TIPaKTHUKO-
OPUCHTUPOBAHHBI
X 3a/1a4,
MpaKTUYeCKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHast
pabota



https://m.edsoo.ru/7f416194
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OKpY>Kalolleu cpene

Uroro no pazneny

21

Pa3nen 5. Pa6ora u MougHocTh. JHEeprus

5.1

PaGora u MOIITHOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/7f41619
4

OIKCHIBATh
U3Y4YECHHBIE CBOMCTBA
Ten u pusnmdeckue
SIBIICHHSI, UCTIOJIB3YS
¢busnueckue
BEJIMYMHBI (Macca,
00BEM, ITIOTHOCTH
BEIIECTBA, BpEMs,
yTh, CKOPOCTb,
CpeIHSA CKOPOCTb,
CHJIa yIIPyroCTH,
CHJIA TSKECTH, BEC
Teja, Cujia TPeHHs,
naBieHue (TBEPIOTO
Tena, KHUAKOCTH,
rasa),
BBITATKABAIOIIAS
CHJIa, MeXaHu4ecKas
paboTa, MOIIHOCTb,
TUIEYO CHITBI, MOMEHT
cHIIbl, KO3 HULIHEHT
MOJIE€3HOTO JeHCTBHUSI
MEXaHU3MOB,
KHUHETUYecKas u
MOTEHIATbHAS
SHEprus), Mpu
OTMCaHWH
MIPaBUIILHO

VYcrHblii onpoc,
pelieHne yueOHbIX
U TIPaKTHKO-
OPUCHTHPOBaHHBI
X 3aj1a4,
nmaboparopHast
pabora
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TPaKTOBATh
(U3UUCCKHIA CMBICIT
HCHOHBSyeMLIX
BCJINYHNH, UX
0003HaYEHHS U

CIUHUITBI
buznIecKux
BEJIMYMH, HAXOUTh
bopmyisl
bubnnoreka IIOK OIIHCHIBATh YcrHblii onpoc,
52 IIpocTteie MexaHU3MBI https://m.edsoo.ru/7f41619 U3YYCHHBIE CBOMCTBA | pelICHHE yUeOHBIX
4 Tel U PU3HICCKUE U IIPAKTHKO-
SIBJICHUS, MCIIOJIB3Ys1 | OPHUCHTHPOBAHHBIL
¢busnueckue X sajad,
[PaKTHYECKasT
BEJIMYMHBI (Macca,
. pabora,
00BEM, ITIOTHOCTH
KOHTPOJIbHAS
B TBa, BpeMs
CIIeCTBa, BPOMA, pabora,
HyTh, CKOpOCTB, nabopaTopHas
CpEeIIHsIsl CKOPOCTb, pabota
CUJIa YIPYroCTH,
CuJIa TSKECTH, BEC
bu6nuoreka [IOK
Mexannueckas TeJa, CHJia TPEHUs,
5.3 https://m.edsoo.ru/7f41619 .
SHEPTHS naBieHue (TBEPIOTO

4

Tena, KUJKOCTH,
rasa),
BBITATKABAIOIIAS
CHJIa, MeXaHn4ecKas
paboTa, MOIIHOCTb,
TUIEYO CHITBI, MOMEHT
CHJIBI, KO3 PUIIMEHT
IIOJIE3HOTO ACUCTBUS
MEXaHHU3MOB,
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KUHETHYECKas U
MOTEHIATTLHAS
SHEprus), Npu
OIMCaHWH
MIPaBUIILHO
TPaKTOBATh
buznyeckuii CMbICIT
UCHOJIb3yEMBIX
BEJIMYHH, UX
0003HAYCHHUS 1
CIIUHUITBI
buznIecKux
BEJIMYMH, HAXOUTh
bopmyIbL,
CBSI3BIBAOIIINE
JTAHHYIO
busnueckyro
BEJIMYUHY C
JIPYTUMU
BEJIMYMHAMM,
CTPOUTH I'pauKu
W3YYEHHBIX
3aBUCUMOCTEHN
(bu3HUecKux
BEJIUYH;
MIPOBOUTH OTIBITHI
0 HAOTIOICHUIO
buznIecKnx
SIBJIEHUW WJIN
(U3MYECKUX CBOICTB
Ten: popMyIupoBaTh
MIpOBEpsieMbIe




HPEITOI0KEHYS,
coOHupaTh YCTaHOBKY
U3 MIPETI0KEHHOTO

00opyoBaHus,
3aIIMCHIBATE XOJI
OIbITa U
bopmynupoBath
BBIBOJIBI
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOIT'PAMME
8 KJIACC
Koan4decTBO 4acoB DJIeKTPOHHBbIE CnHCcOK HTOrOBBIX Cnoco0 oneHKu
HaunmenoBaHnue
Ne (uudpossbie) IVIAHUPYEMbIX HUTOI0BBIX
pa3aesioB U TeM Kourpoabubie | IIpakTunyeckue
n/n Bcero o0pa3oBaTe/bHbIEC pe3yJabTaToB ¢ IUIAHUPYeMbIX
NporpamMmbl padoThI padoThI
pecypcsbl yYKa3aHUeM 3TaloB pe3yJIbTaToOB
ux opmupoBanus
Pasznea 1. TenjioBbIe IBJEHUA
HCIIOJIb30BaTh YcTHBIi ompoc,
MOHATHUA: Macca U pelieHre yueOHbIX
pa3Mepsl MOJIEKY!I, 1 IIPaKTHKO-
TEIUIOBOE ABIKEHIE OpHUCHTHPOBAHHBIX
11 CTpoenue 1 cBOKCTBA 7 L Bu6mrorexa [IOK aTOMOB H MOJICKYT, 33}?‘1’
’ JadoparopHas
BELIECTBA https://m.edsoo.ru/7f4181ce | arperaTHbie patop
pabota
COCTOSIHUS
BEIIECTBA,
KPUCTAJUIMYECKUE U
amop¢HBbIe Tena,



https://m.edsoo.ru/7f4181ce

HACBIIEHHBIN U
HEHACBIIICHHBII
rap, BJIAXHOCTh
BO3/1yXa,
TeMIiepaTypa,
BHYTPEHHSA
SHEprus, TEMI0BOMN
JIBUTaTEllb,
3JIEMEHTAPHBIN
JIEKTPUYECKUI
3apsi,
AIEKTPUUYECKOE
1oJjie, IPOBOAHUKH U
JIUBJICKTPUKH,
ITOCTOSIHHBIM
BJIEKTPUYECKUM TOK,
MAarduTHOE I10JIe

1.2

TennoBsle MpoLECCh

21

bu6mmoreka [JOK

https://m.edsoo.ru/7f4181ce

pazinyath SBICHHUS
(TerioBoOE
pacuimpeHue u
CKaTHe,
Terionepeiaya,
TEIIOBOE
paBHOBecHE,
CMa4yHMBaHUE,
KalWUISPHBIC
SIBJICHUS,
UCTIapeHue,
KOHJIEHCaIIHsl,
TUIABJICHUE,
KPHUCTAJLTA3AIHSI
(oTBepaeBanue),



https://m.edsoo.ru/7f4181ce

KUIICHHUE,
TerJionepeaaya
(TEeTIONMpPOBOTHOCTb,
KOHBEKIIHS,
U3JIy4YEHUE),
AJIEKTPU3ALUS TEll,
B3aMMO/ICHCTBHE
3aps0B, ICUCTBUSA
3JIEKTPUYECKOTO
TOKa, KOPOTKOE
3aMbIKaHHE,
B3aMMO/ICHCTBHE
MarHuTOB, JCHCTBHE
MAarHUTHOT'O IT10JIS
Ha TIPOBOJIHUK C
TOKOM,
3IEKTPOMAarHuTHas
UHIYKIHS) TIO
OITMCAHMIO KX
XapaKTEPHBIX
CBOMCTB U Ha
OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX
TaHHOE (PU3UYEeCcKoe

SIBIICHYC
Hroro no pazneny 28
Pa3nen 2. DiieKTpruyecKne 1 MATHUTHBIE SIBJICHHS
DneKTpuiecKne ONMCHIBATH YeTHBI onpoc,
21 3apsaabl. 3apsHKeHHbIE ; bubmorexa [IOK W3yYECHHBIE pelueHne y4eOHbIX
' TeJa U UX https://m.edsoo.ru/7f4181ce | cBoiicTBa TeNI U H IPAKTHKO-
B3aUMOJICHCTBHE dusmueckue OPUEHTUPOBAHHBIX



https://m.edsoo.ru/7f4181ce

SIBJICHUS, UCTIONIB3YS
¢busnueckue
BEJIMYUHBI
(Temmeparypa,
BHYTPCHHSIS
SHEPTHS,
KOJINYECTBO
TEIUIOTHI, yAEIbHAs
TEIIOEMKOCTh
BEIIIECTBA, yeIbHAsA
TEIUIOTA IIaBIICHUS,
ylenabHas TeraoTa
napooOpa3oBaHMs,
yleabHas TerjaoTa
CrOpaHHusl TOIUIMBA,
K03 puIIeHT
MIOJIE3HOTO
JNIEUCTBUS TEILUIOBOU
MAIIHBI,
OTHOCHUTEJIbHAs
BJI&XKHOCTB BO3/1yXa,
JIEKTPUYECKUI
3apsij, cuijia TOKa,
JNEKTPUUYECKOE
HarpspKeHHe,
COIIPOTHUBIIEHUE
MIPOBOHHUKA,
YIEINbHOE
COIIPOTHUBIIEHUE
BEIlleCTBa, paboTa u
MOIIHOCTb
NIEKTPUUECKOTO

3ajad,
MPaKTUYeCKast
pabota




TOKa), TpH
OIHCaHHUH
NPaBUIBHO
TPaKTOBATh
(U3UYECKHIA CMBICIT
UCIIOJTb3yEMbIX
BEJINYHH,
0003HaYCHHS 1
€IMHUIIBI
(bu3HyecKux
BEJIMYKH, HAXO/IUTh
(hopMybl,
CBSI3BIBAIOIINE
JTAHHYIO
(bu3ngecKyro
BEJIMYMHY C
JIPYTEMHA
BEJIMYMHAMM,
CTPOUTH IpaduKH

M3Y4YEHHBIX
3aBUCUMOCTEN
(buznyeckux
BEJIMYMH
XapaKkTepu30BaTh YeTHBIT onpoc,
CBOIICTBA TeET, pelieHre yueOHbIX
(uznyeckue 1 IIPaKTHKO-
- 5 - o SIBJICHUS 1 OPUEHTHUPOBAHHBIX
OCTOSIHHBIN nonuoreka [JOK
2.2 5 20 a TIPOIIECCHI, saag,
JJIEKTPUYECKUAN TOK https://m.edsoo.ru/7f4181ce MpaKTHYeCKast
HCITIOJIBb3YS
pabora,
OCHOBHBIE
KOHTPOJIbHAS
MOJIOKEHUS
pabora,
MOJICKYJTAPHO-= naboparopHast



https://m.edsoo.ru/7f4181ce

KHUHETUYECKOMN
TEOPHUH CTPOCHUS
BElIEeCTBA, MPUHIUI
CYIEPIIO3ULNU
nojen (Ha
KaueCTBEHHOM
YPOBHE), 3aKOH
COXpaHEHHUs 3apsia,
3akoH OMma s
y4dacTka eI,
3aKOoH JKoynsa—
Jlen1a, 3akoH
COXpaHECHUS
SHEPTHH, TIPU 3TOM
J1aBaTh CJIOBECHYIO
(hopMyITHPOBKY
3aKOHa U
3alUCBIBaTh €r0
MaTeMaTH4eCKOoe
BBIpa)KECHUE;
TIPUBO/IUTH
pUMepbl (HAXOIUTh
UH(POPMALIUIO O
IpUMeEpax)
MPaKTUIECKOTO
HCIIOJIb30BAHUS
(bu3HuecKux 3HaHUN
B IIOBCEHEBHOU
KU3HU IS
obecrieueHus
0€301aCHOCTH MPH
oOparieHuu ¢

pabora




npudopamMu u
TEXHUYECKUMU
YCTPOKCTBaMH,
COXpaHCHHS
3/10pOBbS U
coOJTI0IeHUSI HOPM
9KOJIOTUYECKOTO
MOBE/ICHUS B
OKpY’Karolllen cpene

2.3

MaruuTHsIe SIBIICHUS

15

bu6mmoreka IIOK
https://m.edsoo.ru/7f4181ce

pacro3HaBaTh
HpOsIBJICHNE
U3y4YCHHBIX
(bu3HIecKux
SIBJICHUI B
OKpYXaroleM MUDE,
B TOM YHCIIE
¢buznueckue
SIBTICHHS B TIPUPOJIE:
TIOBEPXHOCTHOE
HATSDKEHHUE U
KalUIIPHbIC
SIBJICHUS B IPUPO/JIE,
KPHUCTAJLITBI B
pupoze,
n3nydenue ConHua,
3aMep3aHue
BOZIOEMOB, MOPCKHE
Opu3bl,
00pa3oBaHuE pOCHI,
TyMaHa, nHes,
CHera,
JIIEKTPUYECKHUE

Vel onpoc,
perrenue yueOHbIX
U TIPaKTHUKO-
OPUCHTUPOBAHHBIX
3a1a4,
MpaKTUYeCKast
pabora,
nabopaTopHas
pabota



https://m.edsoo.ru/7f4181ce

SBJICHUS B
atMmocdepe,
JNEKTPUUECTBO
YKUBBIX OPTaHU3MOB,
MarHuTHOE T10JIe
3emutn, apeid
MOJIFOCOB, POJIb
MarHUTHOTO MOJIS
JUTSI )KU3HH Ha
3emiie, MOJSPHOE
CUSTHUE, TIPH ITOM
MIEPEBOIUTH
PAKTUIECKYIO
3a/1a4y B y4eOHYIO,
BBIJICNIATH
CYILIECTBEHHBIE
CBOMCTBA
(mpu3HaKK)
¢buznuecKkux
SIBJICHU I

2.4

DneKTpOMarHuTHast
WHTYKITUS

but6mmorekxa [IOK
https://m.edsoo.ru/7f4181ce

OOBSICHAITH
¢uznueckue
IIPOLIECCHI U CBOMCTBA
TE€J, B TOM YHUCJIC U B
KOHTEKCTE CUTYallni
MPaKTUKO-
OpPHEHTHUPOBAHHOTO
XapakTepa: BBISBIATH
MIPHYUHHO-
CJIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE
u3 1-2 noruyeckux
IaroB € OMNOpPOW Ha



https://m.edsoo.ru/7f4181ce

1-2 W3YUYCHHBIX
CBOMCTBA

(buzrgecKnx

SIBJICHUH,

(u3NYECKUX 3aKOHOB
170171
3aKOHOMEPHOCTEN;
pemaTh  pacucTHbIC
3a1a4yn B 2-3

JICUCTBUSA, UCIIOIb3YS
3aKOHBI ¥ (HOpMYyIIHL,
CBSI3BIBAIOIIINE
¢buznueckue
BEJIMYMHBI: HA OCHOBE
aHaIM3a yCIIOBUS
3aJayd  3alUChIBATh
KpaTKoe yCIIOBHE,
BBISIBIISITH HEIOCTATOK
JAHHBIX JUISI peLIeHus
3a1a4H, BBIOMpATh
3aKOHBI U POPMYJIBI,
HEOOXOIUMBIE IJIS €€
peleHusl, IPOBOIUTh
pacyeThl u
CpaBHHBATh
MOJTy4YEeHHOE
3Ha4YeHHe
¢uznueckon
BEJINYHHBI c
U3BECTHBIMHU
JTAHHBIMH,
pacro3HaBaTh
npoOyemMbl, KOTOpbIE
MOYHO PEIIUTH IPU




TOMOIIH (PU3UIECKUX
METOJIOB, HCTIOJIb3Ys
OIMCaHue
HCCJICIOBAHMS,
BBIJICIIATH
IpoOBEpsEMOE
MIPEIOIOKCHHUE,
OIICHUBATH
MIPaBUIIBHOCTh
MOPsIIKa MTPOBEACHUS
HCCIICIOBAHMS,
JIeJIaTh BBIBOJIBI,
IIPOBOJIUTH OITBITHI
10 HAOJIIOIEHUEO
(buzrgecKux
SIBIICHUH WU
(buznyeckux
CBOMCTB TEN
(xanuJuIIpHBIE
SIBIICHUS,
3aBUCHUMOCTD
JTABJICHUS BO3/IyXa
OT €ro 00bEMa,
TEMIIepaTyphl,
CKOPOCTH TIpoIiecca
OCTBHIBAaHHS U
HarpeBaHus MIPH
M3ITy4EHUH OT IBETA
H3JTyYaroen
(TorJIoIaroIIeH)
MTOBEPXHOCTH,
CKOpOCTh
WCTIapPEHUSI BOJBI OT




TEMIIEPaTypPhI
JKUJIKOCTH U
TIOIIaau e¢
MOBEPXHOCTH,
AJICKTPU3ALIMS TE U
B3aNMOJECUCTBUE
AIEKTPUUYECKUX
3apsi/I0B,
B3aWMO/ICHCTBUE
MTOCTOSTHHBIX
MarHuTOB,
BU3YyalTU3aIUs
MAarHUTHBIX ITOJICH
ITOCTOSTHHBIX
MarHuTOB, JCHCTBU
MAarHuTHOTO ITIOJISI
Ha MPOBOJIHUK C
TOKOM, CBOMCTBA
3JIEKTPOMAarHura,
CBOMCTBa
3IEKTPOABUTATENS
MMOCTOSTHHOTO TOKA):
hopmynrpoBaTh
MIpOBEpsiEMbIE
MIPEATONIOKEHHUS,
coOuparp
YCTaHOBKY U3
MIPEATI0KEHHOTO
00opya0BaHus,
OTMCHIBATH XO/I
OTbITa U
(hopMynupoBaTh




BBIBObBI

HEBECOMOCTH U
HIepErpy3KH, [EHTP
TSDKECTH, aDCOIIOTHO

Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 6 145
YACOB 1O ITPOI'PAMME '
9 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE Cnucox HTOroBBIX Cnoco0 oneHku
HaumeHnoBanue
Ne K n (uudposbie) IUIAHUPYEeMBbIX MTOrOBbIX
a3J1¢J10B H TEM OHTPOJIbHBIE aKTHYeCKHue
wn| P Bcero P P pﬁ o6pa3oBaTe/bHbIE pE€3yILTATOB € IJIAHUPYEMBIX
nporpamMmmbl a00ThI a00THBI
porp p p pecypee yKa3aHHEeM ITaNoB X pe3yabTATOR
¢opmupoBanus
Paszgea 1. Mexannueckue siBJICHUS
UCII0JIb30BATh VYerHbI onpoc,
MIOHATHSA: CUCTEMA peleHne yueOHbIX
OchéTa’ M TIPAKTUKO-
MaTepualbHast TOUKa, OpHCHTHPOBAHHBIX
TPAeKTOpHS, sajad,
IIpaKTUYCCKasA
OTHOCHUTEIILHOCTD
pabora,
MEXaHUUYECKOTO
MexaHnnueckoe KOHTPOJIbHAS
JIBYDKEHUS,
11 JBHKEHHE U 10 1 1 Bbubnuorexa IIOK ecbopa pabora,
: hit Martus
CIIOCOOBI €70 https://m.eds00.ru/7f41a4a6 ( p nabopaTopHast
ast
OTIMCAHUS ynpyrasi, pabora
TUTACTHYECKAs ),
TpEeHHE,
LHEHTPOCTPEMUTEIILHOE
YCKOpEHHUE,
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TBEPAOE TENO, LIEHTP
TSXKECTU TBEPAOTO
TeJa, paBHOBECHE,
MEXaHUYECKUE
KOJIeOAHMS U BOJIHBI,
3BYK, HH(pa3BYK U
YJIbTpa3ByK,
3JIEKTPOMArHUTHBIC
BOJIHBI, IIIKajIa
3JIEKTPOMArHUTHBIX
BOJIH, CBET,
OJIM30PYKOCTH U
JATbHO30PKOCTh,
CIEKTPBI UCITyCKAHHUSI
U TIOTJIOIIECHUS, aTb(a,
Oera- ¥ raMMa-
U3ITy4eHUS, U30TOIIBI,
SJIEpHAsT SHEPreTHKA

1.2

B3anmoaeicteue
TeN

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

OIUCHIBATh
U3y4YeHHbIE CBOMCTBa
TeJ ¥ (PU3HUECKUe
SIBIICHUS, UCTIOJb3Ys
¢duznueckue
BEJIMYMHBI (CPEeTHSS U
MTHOBEHHAs CKOPOCTb
TeJsa npu
HEPaBHOMEPHOM
JIBIDKEHUU,
YCKOpEHHE,
nepeMerieHue, MyTh,
yTJIOBasi CKOPOCTH,
CHJIa TPEHUs, CHJIa
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YIIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHUE
CcBOOOIHOTIO HaJACHUS,
BEC Teja, UMITYJIbC
TeJa, UMITYJIbC CHJIBI,
MeXaHH4YecKas paboTa
1 MOIIHOCTb,
MOTCHIIMAIbHAS
JHEprus Tela,
MOJHATOrO HaJl
MTOBEPXHOCTBIO 3EMIIH,
MOTCHIUAIbHAS
SHEprus CKaTou
MPY>KUHBI,
KHMHETHYECKas
SHEPTHs, TOTHAS
MEXaHHYECKast
SHEPTUs, IEPUOJT U
JacToTa KoJIeOaHuH,
JUTTHA BOJTHBI,
TPOMKOCTb 3BYKa U
BBICOTA TOHA,
CKOpPOCTb CBETA,
MOKa3aTelb
MIPEJIOMJICHHUS CPEJIbI),
TP OTTUCAHUH
MIPaBHIILHO
TPaKTOBATh
(u3nYecKuii CMBICT
UCTIOJTb3yeMBIX
BEJINYMH,
0003HaYCHHS U




€AMHUILIBI (PU3HUECKUX
BEJIMYMH, HAXO/IUTh
(bopmyIbL,
CBSI3bIBAIOILINE
JaHHYIO (pU3HUecKyro
BEJIMYMHY C JIPYTHMH
BEJIMYMHAMU, CTPOHUTH
rpaduKu U3y4eHHBIX
3aBUCHUMOCTEN
(hM3HYECKUX BEITMYUH

13

3aKO0HBI
COXpaHEHHUS

10

bu6mmorexa [JOK

https://m.edsoo.ru/7f41a4a6

XapaKTepU30BaTh
CBOICTBa TeJI,
(u3muecKue sBICHUS
Y TIPOLIECCHI,
HCIIOJIb3YsI 3aKOH
COXpaHEHUs DHEPTUH,
3aKOH BCEMHUPHOT'O
TATOTEHUS, TPUHIUT
CYNEPIIO3UINH CHII,
TIPUHITAT
OTHOCUTEJIbHOCTHU
T"anunes, 3aKOHBI
HrroTona, 3akoH
COXpaHECHUS
UMITYJIbCa, 3aKOHBI
OTpakKeHUS U
MPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS
3apsiI0BOTO U
MacCOBOTO YHCeT IPH
SIEPHBIX PEAKIIHSIX,
IIPH DTOM J]aBaTh

Vel onpoc,
perrenue yueOHbIX
U TIPaKTHUKO-
OPUCHTUPOBAHHBIX
3a1a4,
HpaKTHYeCKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota
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CIJIOBECHYIO
(hOopMyIUPOBKY

3aKOHA M 3alIHCBIBATh
€ro MaTeMaTH4eCcKOe

BBIPAYKCHUE
Hroro no pazneny 40
Paznen 2. Mexannveckue KoJieOaHUs H BOJHBI
pacro3HaBaTh YcTHbIl onpoc,
npo0JieMbl,  KOTOpbIE | pelIeHHe YUeOHBIX

21 Mexannueckue 7
' KOJIeOaHUSI

bu6nmoreka [JOK

https://m.edsoo.ru/7f41a4a6

MOKHO pEIIUTh MpuU
noMou  (pU3M4EecKux

MCTOAOB, HCIIOJIb3Ys
OIIMCaHUC
HCCICOOBaHMA,

BBIJICIIATD IIPOBEPACMOC

MMPEAIOJIOKCHUC,
OLICHUBATh

IMMPAaBUJIBHOCTD IMOPSAAKaA

IIPOBEIECHUS
UCCIIEIOBAHMs,  [J€aTh
BBIBOJIBI,
UHTEPIIPETHPOBATD
pE3yIBTATHI

HaOJII0IEHUI U OIIBITOB;
MPOBOAMTD OMBITHI 110

HaOJIFOIEHUIO

(bu3HUeCKUX SIBICHUN

WK PU3NIECKUX
CBOWCTB TEN
(M3yueHue BTOPOro
3akoHa HproToHa,
3aKOHA COXpaHEHUS

U TIPAKTHUKO-
OPUCHTUPOBAHHBIX
3aj1ad,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHast
pabota
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SHEPTUH, 3aBUCHMOCTh
nepuojaa Koaebanui
NPY>XHHHOTO
MasiTHUKA OT MacChl
rpy3a M KECTKOCTH
HPYXUHBI 1
HE3aBHCUMOCTD OT
aAMILTUTYIbl MAJIBIX
KOJICOaHUA,
IIPSIMOJIMHEMHOE
pacrpocTpaHeHue
CBETa, pa3JIoKeHNE
Oenoro cera B
CIIEKTp, U3y4YCHUE
CBOMCTB N300paKEeHUS
B IJIOCKOM 3€pKaje u
CBOWCTB N300pakeHUs
npeaMera B
cobuparotei TuH3e,
HaOroieHne
CIUTOITHBIX U
JIMHENYaThIX CIIEKTPOB
U3JTy4eHHs):
CaMOCTOSATENILHO
coOMpaTh yCTAaHOBKY
U3 U30BITOYHOTO
Habopa
00opynoBaHuUs,
OTIHCBIBATH XOJI OIBITA
W ero pe3yibTaThl,
hopmynupoBaTh
BBIBOJIBI




99 MexaHnyeckue

BOJIHBI. 3BYK

bu6mmoreka [JOK
https://m.edso0.ru/7f41a4a6

pereHne yueOHbIX
U TIPaKTHUKO-
OpPHEHTHUPOBAHHBIX
3ajad,
MIpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabota

Hroro no pazaeny

15

Pa3nes 3. DiIeKTPOMarHUTHOE 10Jie M JIEKTPOMATHUTHbIE BOJTHBI

IIOJIE 1

31

BOJIHBI

ONEeKTPOMAarHUTHOE

QJICKTPOMArHuTHHIC

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

XapaKTepU30BaTh
CBOMCTBaA Ten,
(bu3nvecKue ABICHUS U

MPOLECChl,  UCIOJIb3YA

3aKOH COXpaHEHUS
SHEPTuH, 3aK0H
BCEMHUPHOT'O TSITOTEHUS,
TIPUHITAT
CyINepno3uuu cuI,
TIPUHITATT
OTHOCUTEIILHOCTH
T"amnes, 3aKOHBI
HsroToHa, 3aKOH

COXpaHEHUS WUMIYJhCa,
3aKOHBI OTPAKEHUS U
MIPEJIOMIICHHUS CBeTa,
3aKOHBI COXpaHEHUs
3apsI0BOTO u
MaccoBOTO YHCEN NpH
AJIEPHBIX peaKIusix,
npu  3TOM  J1aBath

VYerHbli onpoc,
pelieHne yueOHbIX
U TIPaKTHUKO-
OPUCHTUPOBAHHBIX
3a/1a4,
HpaKTHYECKast
pabora,
KOHTPOJIbHAA
pabora,
nabopaTopHas
pabota
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CIIOBECHYIO
(hopMyIMPOBKY 3aKOHA
U 3alMChIBaTh  €r0
MaTeMaTHYECKOe
BBIPa)KEHUE;
OOBACHATH HU3HUCCKUE
MIPOLECCHI U CBOMCTBA
TEJN, B TOM YHUCJIE U B
KOHTEKCT€  CHTYalui
HPaKTHKO-
OpPUEHTHPOBAHHOT'O
XapakTepa:  BBIABIATDH
NPUYHUHHO-
CIICZICTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHHE U3
2—3 JIOTMYECKUX IaroB
c omopoi mHa 2-3
W3Y4YECHHBIX  CBOWCTBA
(u3NUeCKUX  SBJICHUM,
(¢u3MUeCKUX  3aKOHOB
WM 3aKOHOMEPHOCTE;
peniaTh pacueTHHIC
3a1aun
(onuparomiuecs Ha
cucremy u3 2—-3
ypaBHEHHI),
WCIOJIb3YS 3aKOHBI U
(hopMyIbL,
CBSI3bIBAIOILINE
(uznyeckue
BEJIMYMHBI: HA OCHOBE
aHaJn3a yCJIOBUS
3aJa4y 3aluChIBaTh




KpaTKoOe yCIOBHE,
BBISIBIISITD
HEJIOCTAIOIIHE WU
U30BITOUHBIC JIAHHEIC,
BBIOMPATH 3aKOHBI U
(bopmyIbL,
HE0O0XOUMBIE TS
pelieHusi, IPOBOUTh
pacyeThl U OLECHMBATH
PEATMCTUYHOCTh
MOJTY9EHHOTO
3Ha4YeHHs PU3NIECKOH
BEITMYHMHBI

Hroro no pazaeny

Pa3gen 4. CBeroBbIe SABJICH

ud

41

3aKO0HBI
pacrpoCcTpaHEHHS
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

XapaKTepru30BaTh
IIPUHITHAIIBI TSHCTBUS
M3YYEHHBIX IPUOOPOB
U TEXHUYECKUX
YCTPOMCTB C OIIOPOU
Ha UX omucaHus (B
TOM YHCJIE:
CIHJIOMETD, JaTUYNKHI
HIOJIOKEHMS,
paccTosiHus U
YCKOpEHUSs, paKeTa,
9X0JIO0T, OUKH,
HIEPUCKOTI,
(hoToamnmapar,
ONTUYECKUE
CBETOBO/IbI,
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CHEKTPOCKOTI,
TO3UMETP, Kamepa
Buibcona), ucnosnb3ys
3HaHHS O CBOMCTBAX
(U3HYECKUX SIBICHUN
A HEOOXOIUMBIE
¢busnueckue
3aKOHOMEPHOCTH

4.2

JInH3EI 1
ONTHYECKHUE
npudOopsI

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

UCIIO0JIB30BaTh CXEMBbI U
CXEMaTHYHBIC PHCYHKH
U3y4YCHHBIX
TEXHUYECKUX
YCTPOMCTB,
MU3MEPHUTEIBHBIX
npruOOpoB u
TEXHOJIOTUIECKUX
IPOIIECCOB npu
peleHnun y4eOHO-
NpaKTHYECKUX  3ajad,
ONTUYECKHUE CXEMBI JUIS
MOCTPOCHHS
n300paKeHUH B
IUIOCKOM  3epKajie U
coOuparoIieii JT1H3E;
MPUBOINTE TPUMEPHI
(HaxoauThH
nH(pOpMaLHIo O
IpUMepax)
HPaKTHYECKOTO
UCTIONIb30BAHUS
(bU3MYECKUX 3HAHWH B
IIOBCEIHEBHOU XKU3HU
I obecreueHus
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0€301acHOCTH TIPHU
oOpartieHuu ¢
npubopamu u
TEXHUYCCKHUMHU
YCTPOKCTBaMH,
COXpPaHEHHS 310POBbS
U COOJIOACHUS HOPM
HKOJOTUYECKOTO
TIOBEJICHUS B
OKpY’Karolien cpeze

43 Paznoxenue 6enoro 3 bubmuoreka [IOK
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE AAIBJIEHUS

NPUBOJIUTH  TIPHMEPHI
(HaxX0UTH
UH(POPMAIIHIO 0
IpUMEpax)
MIPAKTHYECKOTO
WCITOJTb30BaHUS
(u3nuecKux 3HAHHWHA B

Vcnyckanue i TOBCEIHEBHOM  JKHU3HU

51 TIOTJIOIICHUE CBETA 4 bubmmorexa [JOK AT obecresenna

ATOMOM https://m.edsoo.ru/7f41a4aé | Ge3omacHOCTH pr
oOpareHnu c
npudopamu "
TEXHUYCCKHUMH
yCTpOICTBaMH,
COXpaHEHUS 3JI0POBbS U
coOIr0IeHUS HOPM
9KOJIOTUYECKOTO

IHOBCACHUA B
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OKpY>Karollen cpelie;
OCYILECTBIISITH IOUCK
uH(pOpMaIUn
(buzrgeckoro
coJiepKaHus B
Nurepnere,
CaMOCTOSITENILHO
bopmynupys
MOUCKOBBIH 3a11poc,
HAXOJUTh MyTH
OTIpeIeeHuUs
JOCTOBEPHOCTH
IIOJIy4EHHOU
uHpopmaluu Ha
OCHOBE HMEIOIINXCS
3HAHUN U
JIOTIOTHUTETHHBIX
WCTOYHUKOB

5.2

Ctpoenue
aTOMHOTO fAIpa

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

OIHCHIBATH
W3Y4YECHHBIE CBOMCTBA
TeJ ¥ (PU3HUECKUe
SIBJIICHUS, UCIIOJIB3YS
(uznyeckue
BEJIMYUHBI (CpelHss U
MI'HOBEHHAsI CKOPOCTb
Tena Mpu
HEPaBHOMEPHOM
JIBIDKEHHM,
YCKOpEHHE,
nepeMelieHue, myTh,
yIJI0Basi CKOPOCTb,
CHUJIa TPEHMUSI, CUJIa
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YIIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHUE
CcBOOOIHOTIO HaJACHUS,
BEC Teja, UMITYJIbC
TeJa, UMITYJIbC CHJIBI,
MeXaHH4YecKas paboTa
1 MOIIHOCTb,
MOTCHIIMAIbHAS
JHEprus Tela,
MOJHATOrO HaJl
MTOBEPXHOCTBIO 3EMIIH,
MOTCHIUAIbHAS
SHEprus CKaTou
MPY>KUHBI,
KHMHETHYECKas
SHEPTHs, TOTHAS
MEXaHHYECKast
SHEPTUs, IEPUOJT U
JacToTa KoJIeOaHuH,
JUTTHA BOJTHBI,
TPOMKOCTb 3BYKa U
BBICOTA TOHA,
CKOpPOCTb CBETA,
MOKa3aTelb
MIPEJIOMJICHHUS CPEJIbI),
TP OTTUCAHUH
MIPaBHIILHO
TPaKTOBATh
(u3nYecKuii CMBICT
UCTIOJTb3yeMBIX
BEJINYMH,
0003HAYCHHS U




€AMHUILIBI (PU3HUECKUX
BEJIMYMH, HAXO/IUTh
(bopmyIbL,
CBSI3bIBAIOILINE
JaHHYIO (pU3HUecKyro
BEJIMYMHY C JIPYTHMH
BEJIMYMHAMU, CTPOHUTH
rpaduKu U3y4eHHBIX
3aBUCHUMOCTEN
(hM3HYECKUX BEITMYUH

5.3

SnepHsle peakuyun

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

XapaKTepU30BaTh
CBOICTBa TeJI,
(u3muecKue sBICHUS
Y TIPOLIECCHI,
HCIIOJIb3YsI 3aKOH
COXpaHEHUs DHEPTUH,
3aKOH BCEMHUPHOT'O
TATOTEHUS, TPUHIUT
CYNEPIIO3UINH CHII,
TIPUHITAT
OTHOCUTEJIbHOCTHU
T"anunes, 3aKOHBI
HrroTona, 3akoH
COXpaHECHUS
UMITYJIbCa, 3aKOHBI
OTpakKeHUS U
MPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS
3apsiI0BOTO U
MacCOBOTO YHCeT IPH
SIEPHBIX PEAKIIHSIX,
IIPH DTOM JIaBaTh

Vel onpoc,
perrenue yueOHbIX
U MIPAKTHKO-
OPUCHTUPOBAHHBIX
3a/1a4,
HpaKTHYeCKast
pabora,
KOHTPOJIbHASI
pabota
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CIJIOBECHYIO
(hOopMyIUPOBKY
3aKOHA M 3alIHCBIBATh
€ro MaTeMaTH4eCcKOe
BBIpOKCHHE

Hroro no pazneny
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Pa3nesn 6. IloBTOpUTEIBLHO-

0000 1AMl MO1YJIb

IToBTOpeHue n
000011eHnE

6.1 coJepKaHus Kypca
¢u3uku 3a 7-9
KJ1acc

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

OCYIIECTBIATH  TIOHCK
uH(pOpMaun
(buzrgeckoro
coJiepKaHus B
Wurepnere,
CaMOCTOSATEIILHO
bopmynupyst
MTOMCKOBBIN 3a1poc,
HAXOJIUTh MyTd
OIpeieTIeHUs
JIOCTOBEPHOCTH
IIOJIy4E€HHOMN
UH(POPMALIMU Ha OCHOBE
UMEIOIUXCs 3HAaHUH U
JIOTIOJTHUTEITHHBIX
HCTOYHUKOB;
UCIIOJIb30BATh npu
BBITIOJTHEHUH  YUEOHBIX
3aJaHui Hay4HO-
MOITYJISIPHYIO
JUTEPaTypy
(uznyeckoro
COZIepIKaHWS,
CIIpaBOYHBIC
MaTepuabl, peCypchl

perrenue yueOHbIX
¥ [IPAKTHKO-
OPUCHTUPOBAHHBIX
3ajad,
HpaKTHYeCKast
pabora,
KOHTpPOJIbHAS
pabota
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CeTH Wurepuer,
BJIAJICTh TpHEMaMH
KOHCIIEKTHPOBaHUS
TEKCTa,
peoOpa3oBaHUs
UHPOPMALIUU U3 OJHOU
3HAKOBOM CHUCTEMBI B
APYTYIO,
CO3/1aBaTh
COOCTBEHHBIE
IIMCbMEHHBIE U
YCTHBIE COOOLICHUS Ha
OCHOBE WH(OpMaIUU
U3 HECKOJIBKUX
UCTOYHUKOB
(u3nIecKoro
COJEpKaHHUA,
yOJIMYHO
IIPEICTaBIIATh
pe3yabTaThI
IIPOEKTHOM WU
HCCIIEIOBATENIbCKON
JeSITeNIbHOCTH, IIPU
3TOM IPaMOTHO
HCIOJIb30BATh
U3Y4CHHBIN
MOHATUNHBIN amnmapar
M3y4aeMoro paszena
¢busnku u
COIIPOBOKIATh
BBICTYILICHHE
MpPE3EeHTALUEN C
y4€TOM OCOOEHHOCTEH




ayJUTOpUn

CBEPCTHHUKOB.
Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOB I10 102 27

I[TPOI'PAMME
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