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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 00pa30BaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yriay0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHBIX
B ®I'OC 000, a taxxe ¢ yuérom deaepanbHON paboueid MporpaMMbl BOCIIUTAHUS
u Konnenuuu npenogaBadus yaeOHOTO npeameta «Du3ukay.

ConmepxaHne mporpamMmbl MO (DM3WKE HAMPABICHO Ha Y/OBJICTBOPECHHE
TIOBBIIIICHHBIX 3aPOCOB OOYYAIOMIMXCS, CTPEMSIIMXCA K Oonee TIyOOKOMY
OCBOCHHIO (DU3MUECKHX 3HAaHUH, WU Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuaroumxca. B mporpamve 1o  (u3MKe  yYUTHIBAIOTCA
BO3MOXXHOCTH ydeOHOoro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM 00YyUYCHHUS, a TAKKE
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOydeHus (Mo Kiaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
U3Y4YCHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJACP)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCs.

[IporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MIOMOIIHM YYUTEIIO B CO3/IaHUU pabodell mporpaMMBbI 10 y4eOHOMY MpeIMETYy.

dusuka SIBISETCS CHCTEMOOOPA3yIOIINUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (U3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB H
SBJICHUM, W3y4aeMbIX XHMHEH, OWONOorued, acTpoHOMHUEH U (HU3UICCKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHYy MHpa,
IpenocTaBisieT Hawboyiee SCHbIe OOpa3ibl MPUMEHEHHWS HAyYyHOTO METOoj/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYSHUS TOCTOBEPHBIX 3HAHUIA O MHpE.

OpnnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTypEe OOIIETO
o0pa3zoBaHus COCTOMT B (hOPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4Jaronuxcs.

Wzydyenne ¢u3ukun Ha YrayOJEHHOM YpOBHE IMPENIoJiaracT YBEpEHHOE
BJIQJICHUC CIIETYFOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIIMMA
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAy4HO OOBSCHSTH SIBJICHHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

WHTEPIIPETUPOBATh JaHHBIC W HCIIOJB30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lemn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUSs
onpeznenensl B KoHuenuuu mnpenogaBanusi ydyeOHOro mnpenMera «@Pusuka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®@enepainu, peagu3yrOIIMX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIEHHOW pelICHHEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa OT 3
nekaopst 2019 r. Ne ITIK-4BH).

[enu n3ydyenust u3uKy Ha yriyOJIEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsS OOYyYaroIIMXCS K HAyYHOMY H3YUYEHMIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAy4yHOM METOJe MO3HaHus U (popMHupoBaHHE
UCCJIEJOBATEIBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJIbTaTa U3y4EHHs] OCHOB
CTpOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHE YMEHMHA MPUMEHITh (PU3MUECKHEe 3HAHUS W Hay4YHBIC
JI0Ka3aTeNbCTBA I OOBSACHEHUS OKPYKAIOIINX SBJICHHUIA;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  TPEICTaBICHMM O  BO3MOXHBIX  cdepax  Oymyuieit
popecCUOHATLHON  JEATEeTLHOCTH, CBS3aHHOM C (DU3WUKOW, TMOATOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HallpaBJICHUH;

(opMUPOBaHHE TOTOBHOCTM K JaJbHEWIIEMY U3Yy4YE€HHIO (U3MKU Ha
yriayOn€HHOM ypOBHE B paMKax COOTBETCTBYIOIIMX mpo¢uiaed oOyueHus Ha
YPOBHE cpeaHero o01iero 0opa3oBaHusl.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHUs 00ECIIEUUBACTCS PEIICHUEM CIICTYIONMINUX 3a/1a4:

IpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHMM BELIECTBA, MEXAHUUYECKUX,
TEIUIOBBIX, JJIEKTPOMATrHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUN aHATM3UPOBATh U OOBACHATH (PU3UUYECKUE SIBJICHHS HA
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJIOB PELICHUsI paCUETHBIX U KAUYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3JaHHUS U HCIIOJIb30BaHUA (PU3MUECKUX MOJENEH, BKJIOYAas TBOPYECKHE U
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJACHUS U H3MEPSThH
¢u3znyecKre BEIUYUHBI, BBIIBUTATh TUIOTE3bI U MpeAarath 3KCIEepUMEHTaIbHbIC
CHoco0bl UX MPOBEPKH, IJIAHUPOBATh U MPOBOJUTH OIBITHI, IKCIIEPUMEHTAIIBHBIE
UCCJIEJOBaHMsI, AaHAIU3UPOBATh NIOJYyUEHHBIE JJAHHBIE U JI€1aTh BHIBOJIbI;

OCBOEHHE TpUEMOB pPabOTHl ¢ HMHpOpMAIUEl (PUINYECKOTO COACpKAHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, UHTEPIpETAIUS U
KPUTHYECKOE OLIEHNBaHNE UH(POPMALUY;

3HAKOMCTBO €O c(epaMH NpOPECCUOHATBHON NEATENBHOCTH, CBSI3aHHBIMU C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHXKEHUSAX
bu3znyecKoil HayKu.



Ha w3ydenne ¢usuku (yrayOn€HHBIM YpOBEHb) HA YpPOBHE OCHOBHOTO
obmero obpazoanusi orBoauTcs 340 vacoB: B 7 kimacce — 102 waca (3 yaca B
Heneno), B 8 kinacce — 102 4gaca (3 yaca B Hemento), B 9 kiacce — 136 yvacos (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

®duzrka — Hayka O mpupoje. SIBIeHUs TPUPOABI (3JEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXKIpeAMEeTHbIe cBs3u). Dusmyeckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyeckux BETUYMH.
Uzmepenne Qusuueckux BeauuuH. OTanoHbl. Dusmdeckue mnpudopsl. llena
nenenusi. [lorpemHocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyaa npu padote ¢
nabopaTopHbIM o0opyaoBaHMEM. MexayHapoaHas cuctema eauHull. [lepeBoa
BHECUCTEMHBIX eAuHUIl B euHUIBI CU.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4YalOT IPUPOLIY.
EcTecTBEeHHO-HAYUYHBIM METOJl IO3HAHMS: HAOJIOACHHE, MOCTaHOBKA HAyYHOI'O
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETEH.

Jlemoncmpayuu.

Mexannueckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre NpuOOPbHl U MPOLEAYpa MNPSMBIX HU3MEPEHUNM aHAJIOrOBBIM H
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

Omnpenenenve 1EHbI ASIEHUS Kbl U3MEPUTETHHOTO TpUdopa.

N3mepenune pacCTOAHUN.

N3mepenue mionaan v oobéMa. MeTo 1 nmajeTku.

N3mepenne BpemMeHH.

N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TEA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo1 psiaoB.

[IpoBeneHne wuccnenoBaHUsl IO NPOBEPKE THUIIOTE3bI: JAJbHOCTH MOJETA
HIapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM 0OOJIbIIE BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayajibHbIe CBEeJeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoii. bpoyHoBckoe npuxenue. Juddysus. BzaumoseiicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYecKux) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHBIX COCTOSHHSIX M MX aTOMHO-MOJEKYJISpPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUN BOJIBI.

Jemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysun.

HalGmronenue siBiaeHuil, 0OBSICHIIONUXCS MPUTHKEHUEM WIIH OTTAIKUBAHUEM
YaCcTUL BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

OrneHka quaMeTpa aToMa METOJIOM PSOB (C UCIIONIb30BaHUEM (oTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYIKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepemenienne. PaBHOMepHOE H
HepaBHOMEpPHOE JBMKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEp HEPaBHOMEPHOTO
nerokeHust Tesn. Ckopoctb. CpeHssi CKOPOCTh MPU HEPABHOMEPHOM JBUKCHUHU.
Pacu€t myTtu v BpeMEHU JBUKECHUSI.

['padwku  3aBUCMMOCTEW BEIMYMH, OMKCHIBAIONINX JBIOKeHHE. OO0rmme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHUA. CIlIoKEeHUE CKOpPOCTed JUIsl Tell,
JBHKYILUXCS MMAPaJIIENbHO.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Tenl Kak NpHYMHA
W3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HMHEPTHOCTH Tejla B
NOCTyNaTeabHOM JBWXEHUU. I[InoTHocTh BemecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHule o0béma BemecTtBa. CMecH U CIUIABBL
[ToBEpXHOCTHAs U JIMHEWHAs IUNIOTHOCTb.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuia ynpyroctd U 3akoH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTuX Itanerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTByomas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHUS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHHUS Tela.

H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKEHMUS.

HaOmronenue siBieHus1 THEPIUU.

Habmronenue nsmMeHeHusi CKOpOCTH MPH B3aUMOICHCTBUM TEIL.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimeol.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBKEHHS OT
CHUJIbI IABJIEHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH 1 ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHBIIEHUS U YBEJIMYEHUS JABICHUS.
JlaBnenue ra3a. 3aBUCHUMOCTh JaBJ€HHMS Ta3a OT O00bEMa M TeMIepaTyphbl.
[lepenaya naBiieHUst TBEPABIMU TEJNAMU, KUJAKOCTSIMU M razamu. 3akoH [lackais.
[ITHeBMaTHUECKME MAILIUHBI.

3aBUCUMOCTh  JABJICHHWS  JKUJIKOCTA  OT  TJIYyOWHBI  TOTPYKEHUS.
I'uapocratnueckuit mapagokc. Coobmaromuecss cocyasl. ['mapaBianueckue
MeXaHU3Mbl. VICroiap30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTporCTBO BOAOIIPOBOIA.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuduHbl CyliecTBOBaHUSA
BO3aylHONW o6osouku 3emiu. OnbiTr Toppuuermu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[TpuGopsl 11t U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cloBUE BOSHUKHOBEHHUS BHITATKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [naBanue ten. Bo3ayxomnnaBaHue.

Jlemoncmpayuu.

3aBUCUMOCTD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs: COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YaCcTHU TeJa U IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TJIOTHOCTEN TeJla U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BbITAIKUBAIOLIEN CUJIBL, IEUCTBYIOIIEH HA TEJI0, MOTPYXKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy3010AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckasi paboTta JIJIsl CUJl, HAIPABJICHHBIX BJOJIb JIMHUU MTEPEMEILECHUS.
MomniHocCTb.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TIOJHCIACT, HAKIOHHAsS
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasuio
MoMeHTOB. [IpuMeHeHme TmpaBuiia paBHOBECHS phluara K OJIOKy. «30510TOe
npaBuio» mexanuku. KITJ[ mpoctbix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexannueckass sHeprusa. KuHeTMueckas U NOTEHUUAIbHAS SHEPTHUS.
[IpeBpalleHrie 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Jemoncmpauyuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanne ycnoBuid paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

N3yuenue npaBuia peluara JJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuKHOTO 1 HETIOABMIKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI YOPYTOCTH MPU MOIABEME TPY30B MPHU TTOMOIIH
MOJIBMYKHOTO OJIOKA.

N3ydeHnne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3nea 6. Tens1ioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPHUU.



Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucranmnuueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan JJIsl HOBBIX
TEXHOJIOTHIA. TEXHOJOTUM TOJyYeHUS HCKYCCTBEHHBIX anMa3zoB. OObsCHEHHE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuur. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYyMBaHUE, KAWJUISPHbBIC
sBI€HUA. TemioBoe paclIMpeHHe M CKaTue. 3aBUCHUMOCTh JAaBIICHUSI Ta3a OT
o0BbEMa, TeMIiepaTyphbl.

Temneparypa. CBsA3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW SHEprueu
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIBI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH DHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buer TEILIONEPEAAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3IydeHrue. Buapl tenonepenauyn B nMpupoae u
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHUe TeIOBOro OanaHca.

[I;maBneHre U OTBEpJCBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y I€JIbHASA TEIJIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenpnas
TEIJoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEpaTypbl  KUIEHUS  OT
atMocepHoro JaBiieHUs. HachIleHHBII M HEHACBIMICHHBIM TMap. BiakxHOCTh
BO3yXa.

DHeprus TOIJIMBA. Y IeJibHAs TEIJI0Ta CTOPaHUs.

[Ipunuunel padoTel TermoBbix aBuratened. KIIJ[ TerymoBoro auraresns.
TennoBble nABUTaTENM M 3allUTa OKpY)KaroUeHd cpeabl. TennoBele MOTEpU B
TEIIOCETSX.

3aKOH COXpaHEHUSI U MPEBpAIICHUS SHEPIUU B MEXAHUYECKUX MU TEILIOBBIX
npolueccax.

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Hab6monenue nuddyszun.

HaOmronenue sBieHUN TOBEPXHOCTHOTO HATSKEHUS, CMauyuBaHUS U
KAWJUISIPHBIX SIBIICHUM.

Habnrogenue TemioBoro paciupeHus Ted.

W3meHeHue naaBieHHs] ra3a NpuU U3MEHEHUM O0bEMA M HArpeBaHUU WIIU
OXJIQXKICHUH.

[IpaBuna u3MepeHust TeMIEpaTypsl.

Bune! Temonepenaumn.

OxJtaXkJieHue Ipu COBEPIIEHUU paOOTHI.

HarpeBanue npu coBepiieHUH padoOThl BHEITHUMHU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.



Habmronenue kuneHusl.

Habmronenue nocTostHCTBa TeMIepaTypbl IPU TIJIaBICHUH.

Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMmrepatypbl MpU MOMOIIMA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBHI.

OnpIThl MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH WU
TBEPJIBIX TEIL.

Omnpenenenve gaBiICHUS BO3MyXa B 0a/UIOHE IIMPUIIA.

WccnenoBanne 3aBUCHMOCTH JIaBJIEHWS BO3AyXa OT e€ro o0béMa u
TEMIEPATYPHI.

[IpoBepka runoTes3bl JIUHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenue wu3MeHEHUs] BHYTPEHHEH OHHEpPruM Tejla B pe3ysibTaTe
TEIJIonepeay U padOThl BHEITHUX CHJI.

WccnenoBanue sBIEHUS TEIJIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueu BOIBI.

OmnpeneneHre KOIUYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPHU TETUIOOOMEHE
C HAarpeThiM METAJUIMYECKUM LIJIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-PruxmMana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapeHus.

OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AyXa.

OrnpeneneHue yAenabHON TEMIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DjekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzaums Ten. J[Ba poaa 3JIEKTpHUYECKUX 3apsiaoB. BsaummopeiicTBue
3apsKEHHBIX Tell. 3akoH Kynona.

Onextpuyeckoe mnosie. Hanpssk€HHOCTH snexTpuueckoro mnosd. IIpuHumn
CYyNEPHO3ULINU JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUNA 3apsi.
Crpoenne aroma. IIpoBOAHMKH, HOHMAJIEKTPUKA U IOJYNPOBOJHUKH. 3aKOH
COXpPAHEHUS ANEKTPUUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, KUJIKOCTAX U razax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOE HAMPSKEHUE. AMIIEPMET]P
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO TOKA. CONMPOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONpoTUBIIEHUE BemiecTBa. 3akoH Oma Ui yyactka nenu. [lociaenoBarensHoe u
napajuiebHOE COeIMHEHHE MTPOBOAHUKOB. DJIC B e MOCTOSIHHOTO TOKAa. 3aKOH
Owma ns monuoil uenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 37eKTpUYEeCcKHX
uenei. HenuHennelie 3J1eMEHTHI.

PaGorta u MOIIHOCTH 3JIEKTpUUECKOro Toka. 3akoH JDxoyns-Jlenua.
ONEeKTpUYECKUE LIETH U MOTPEeOUTeNn dIeKTpruuecKoi suepruu B 0biTy. KopoTkoe
3aMBIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYEHUE NI KU3HU Ha 3eMJe.
OnbiT Opcrena. MarHutHoe ToJ€ AJIEKTpUYecKoro Toka. OmnbiT  Ammepa.
[IpumeHEeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO TMOJIA Ha
OpoBOJHUK ¢ TokoM. Cuia Awmiepa UM ompeferneHue €€ HalpaBJICHUs.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronb30BaHME S3IIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajes. SABieHne 31eKTPOMArHuTHON HHAyKuuK. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  MOJIy4eHHUS ~ DJJCKTPUUYECKON  DSHEPIHH.
ONEeKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHMKAX DSHEPTUU. DKOJIOTUYECKUE
po0IeMbl SHEPTeTUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpauyuu.

DneKkTpu3aius Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpONCTBO U AEHUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIIHUS.

3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CHJIOBBIX JIMHHM 3JEKTPUYECKOrO IMOJsI € MOMOUIBIO
OyMaKHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

ONEKTPUYECKUN TOK B HKUIKOCTH.

["a30BbIi1 pa3psia.

W3mepeHne Cuilbl TOKa aMIEPMETPOM.

W3mepeHne 3IeKTpUUECKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

BzaumMopeilicTBre NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXHOCTHU Pa3/I€JICHUS MOJFOCOB MAarHUTa.

MopaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

OnbIT IpcTena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHuT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb NOCTOSHHOIO TOKA.

OmneiTel @apasnes.

DIIEKTPOTreHEPAaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OneiTel 10 HAOMIONEHUIO DJICKTPU3AIMU TEJN TMPU CONMPUKOCHOBCHHH W
WHIYKIHUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH H
JTURJIEKTPUKHU.

COopka 1 UCTIbITAHUE AIEKTPUUECKON 1IeTH MOCTOSTHHOTO TOKa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS HA PE3UCTOPE U CONIPOTUBIIEHUS PE3UCTOPA.

OnbITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHUS
IIPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAIN TONIEPEYHOTO CEUYEHUs U MaTepuaa.

OmnpeneneHue yIeapHOr0 CONPOTUBIEHUS TPOBOJHUKA.

[IpoBepka mpaBuia CIOXKEHHUS HANPSKECHUA TMPU  IOCIEI0BATEIbHOM
COEIUHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia g CUJIbl TOKAa NPHU MAPAJUIENIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHErO0 CONPOTUBIIEHUS HCTOYHHUKA TOKA.

[Tposepka mpasui Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa JI MOJTHOM LEIN.

N3yueHue BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMITbl
HaKaJIMBaHUS WX MOJYIIPOBOIHUKOBOTO IUOA).

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UAYIIETr0 Yepe3 Pe3UCTOp.

OnpeneneHne MOIHOCTU AIEKTPHUYECKOTO TOKA, BBIAEISIEMOM HA PE3UCTOPE.

Onpenenenue KII/[ HarpeBaress.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MIOCTOSIHHBIX MAarHUTOB.

W3yueHne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MIPH WX OOBEIUHEHUH U
pa3ieyICHUH.

HccnenoBanre NEHCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbI B3aUMOJIEUCTBUS KaTyLIKH C
TOKOM W MarHuTa OT CWJIbl M HalpaBJEHUs TOKAa B KAaTylIIK€ U OT HAIUYHUA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydenue neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOJBUTATENS.

N3mepenue KIIJ anekTpoaBUraTeibHON yCTAaHOBKH.

OnpITel MO WCCIICOBAHUIO  SIBJICHUS DJIIEKTPOMArHUTHOM HWHAYKLUWU:
WCCJIEI0BAHNE U3MEHEHNI 3HAUYECHUS U HAIIPABJIEHUS UHIYKIMOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBmKeHue. MarepuanbHas Touka. CrnocoObl omnucaHus
MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIHN, rpaduueckuii, aHamuTuaeckuii. Cucrema
orcué€ra. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKEHUS.

BektopHble BenM4MHbBI, ONEpaMU ¢ BEKTOPAMH, TPOEKLIMK BeKkTOopa. Pannyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMEUIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMepHOE MNPSMOJIMHEWMHOE JIBUKEHHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja NP HEPABHOMEPHOM JIBUKEHHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoIHOTO NTaaeHus. OnbIThl [anues.

['padrueckas mHTEpnperanns yCKOpPEHUsl, CKOPOCTH, MPOMIEHHOTO MyTH U
IIEPEMEILECHUS IS IPSMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBr>KeHHME 10 OKPYKHOCTHU. JINHEMHAs CKOPOCTh, YIJIOBAsi CKOPOCTh, IIEPHOT
¥ 4acToTa o0palleHus Ipu paBHOMEPHOM JBHUKEHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU JIBUKEHUU 10 OKPYKHOCTH.

Bexkrop cunel. PaBHOAECTBYIOIIAs CHIA.

[lepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHLIMN Cynepno3unn CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUS CKOJIbKEHHUS, CHIIa
TpEeHUSs TIOKOsI, ipyrue Buibl TpeHus. Koadduiuent tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH IO IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHyinu M noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
amnmapartbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUJISIX. [BHKEeHHE Moe3/1a Ha MAarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHMS. J[BH)KEHHME Tel BOKpPYD
rpaBUTALIMOHHOTO IIeHTpa (B ToM umcie minaHer Bokpyr Comuima). Ilepsas
KOCMMYECKas CKOPOCThb. HEBECOMOCTD U MEpErpy3KH.

PaBHOBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalieHus. MomeHT cwiibl. LleHTp TskecTu.

Nmnynee Ttenma. M3menenue wummnyinbca. HMnynsc cuibl. Yopyroe u
HEYNpyroe B3aUMOJEHUCTBUE. 3aKOHbl H3MEHEHUS W COXPAHEHHUS HMITYJIbCa.
PeakTtuBHOE IBUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, yHPYroCTH,
TpeHusi. CBsA3b dHEepruu U padoThl. [loTeHnanbHas SHEPTUs Tella, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckaTtou npyxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOH SHEPIHH. 3aKOH M3MEHEHUS U COXPAHEHUs
MEXaHUYECKON dSHEPTHUU.



Jlemoncmpayuu.

HaOmronenne MeXaHUYEeCKOro ABUKEHHUSI Telda OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME MMyTeld W TPACKTOPUI JABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEILHO Pa3HbIX TeJl OTCUETA.

N3mepeHre cKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBHXKEHUS.

HccnenoBanrie Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabGmronenue nBM>KeHUS Tella Mo OKPYKHOCTH.

HabGnronenne MexaHMYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHUTEIILHO
KabuHeTa Pu3mKy.

Hab6mronenue paBHOBecust Tein, CBOOOHOTO TMaACHHUS, KOJIeOaHusI MasTHUKA B
MHEPIUATBHBIX CUCTEMaX KaK MOATBEPKIECHNE MPUHIIUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €r0 MacChl U ACHCTBYIONIEH HAa HETO CHUIIBI.

HaOmronenue paBeHCcTBa CUIJI IPU B3aUMOJICHCTBUU TEJL.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JIBUXKECHUHU.

[Iepenaua uMiryJsibca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHue UMITyJIbca Mpu adCOJIIOTHO HEYNPYTOM B3aUMOECHCTBUU.

CoxpaHeHue UMMyJibca NpH YIPYTOM B3aUMOJICHCTBUH.

Ha6mronenue peak THBHOTO JIBUIYKEHUS.

CoxpaHeHue dHepPTruu Mpu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepPTUU MPU ABUKEHUU Tella MO IeHCTBUEM NPy KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpyupoBanue TpakTa [Jsi pa3roHa U JaJIbHEHIIEro pPaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEJIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHMSI Opycka WM JIBHXKCHHS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejda MpPU PABHOYCKOPEHHOM JIBUKEHUHU TIO
HAKJIOHHOU ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsAJl HEUYETHBIX YHCEI, TO BpEMEHA OJITMHAKOBHI.

WccnenoBanne NBIKEHMSI Tela, OPOIIIEHHOTO O] YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIbL
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT
creneHu AedopMaIiy MPYy>KUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja 0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOTbl  CUJNIBI  YNPYTOCTH MPU  TMOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U TOJBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHuYeckue KojebaHus. 3aTyXarliue KoJieOaHus.
Brinyxnennsie kosie0anus. Pesonanc.

MaremaTnyeckul W IpYyKUHHBIM MasTHUKU. [IpeBpamenue sHeprum mnpu
K0J1e0aTeIbHOM JIBUKCHUH.

Mexannueckue BoJIHBL. [IpoposibHble W momepedHble BoJHBL. (CBOKCTBA
MEXaHUYECKUX BOJH: uHTEephepeHus u nudpakius. JjiMHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MeXxaHU4eCKUE BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. PacnpoctpaHeHne M oTpakeHHe 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u yabTpasByk. Mcmomnb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauyuu.

HaOmionenue koniebaHuii Ten moJ JEHCTBUEM CHIIBI TSXKECTH W CHIIBL
YIPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPY>KUHE.

Habnrofnenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Hab6mronenue natepdepennmn u qudpakiuy BOJIH HAa TTOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimeol.

OrnpeneneHue 4acTOThl U MEPUOJia KoJIeOaHU MaTEMAaTUUECKOTO MasiTHUKA.

Omnpenenenre 4acTOTHI U MEPUOaa KOJICOaHUHN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH TIEpHOJa KoJeOaHWil Tpy3a HA HUTU OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJIeOAHUN MPYKUHHOTO MAasgTHUKA OT
MAacCChlI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tiepuoja KojeOaHwii Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MAaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOUTUE 3aBUCUMOCTD MEPUOIa KOJIeOaHU! NPy KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaACHUSI.



Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Panmonokanus. Kocmuueckas
CBSI3b.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
cBeTa: HHTep(EepeHINs U AUPPAKIIHSL.

Hemoncmpauyuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie padomul u onsimel.

N3ydyeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIBHOTO
tenedoHa.

[IpoBeneHue OMBITOB MO HAOMIOACHUIO UHTEPPEPEHIINH U TU(PpaKIIIKU CBETA.

Pa3gen 11. CBeToBLI€E SIBJIEHHS.

JlyueBass Mojzenb CBe€Ta M TE€OMETpUYecKas oONnTUKa. VCTOYHHMKM CBeTa.
[IpsmonuueiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHuna u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkanmo. 3akoH otpaxkenus cBerta. [loctpoeHue
U300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHHne cBeTa.
Hcnonb30BaHuE MOTHOTO OTPAKEHUSI B ONITUYECKHUX CBETOBOZAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
u300pakeHni, CcHOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
¢doroanmnapara, MUKpPOCKONAa M Teleckona. [7a3, Kak ONTHYECKas CHCTEeMA.
bim30pyKOCTh M AANBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J(Ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Tomyyenue n300paxxeHUH B MIIOCKOM 3€pKaje.

[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon myueil B coOuparoiieii InH3e.

Xox Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopens rinasa.



Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[TomyueHue 6e0ro cBeTa NpH CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanre 3aBUCUMOCTH yIJla OTPaXKEHUs CBETOBOrO Jiyya OT Yyrja
NaJICHUS.

N3yuenne cBOMCTB M300pakeHUs B TUIOCKOM 3€pKaie.

HccnenoBanre 3aBUCMMOCTH yIiia MPEJIOMIIEHUS OT yIJia MMaJleHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonydeHnue n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUA M ONTHYECKOM CHIIBI coOMparomieit
JIMH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO IIBETA NPEIMETOB MPU HUX HAOMIOACHUU 4Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

OmnbiTel Peszepdpopaa u mmanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanne u noryomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmoaens atomHoro szapa. W3ortonsl. PaanoaxTuBHBIE
npespaiuenus. [lepuon nmomypacnaga aroMHbIX saep. [ledcTBre paarMoaKTHUBHBIX
U3JTy4YEHHUI HA )KUBBIE OpPraHU3MBbl. 3aIUTa OT PAAMOAKTUBHOTO U3TyUYEHHUS.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus snaep. Mcrounuku sHeprum ConHuoa u 3BE34. SlaepHas dHepreTuka.
DKOJ0ru4ecKue MpoOIeMbl SIIEPHOM SHEPTETHKHY.

Jlemoncmpayuu.

CnexTpbl U3Ty4EHUS U MTOTJIOLIEHHUS.

CnexTpsl pa3au4HbIX ra30B.

CnekTtp Bogopoa.

Habnronenue tpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOUINX U3TyUEHHI.

Perucrpanus nzimydeHus: NpUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimeol.

Habnronenue CruiomHbIX ¥ JIMHEMYAThIX CIIEKTPOB U3JTyYECHHUS.

HccnenoBanre TPEKOB: M3MEPEHHE 3HEPIHMU YAaCTHUIIbI 10 TOPMO3HOMY ITyTH
(o potorpadusim).

N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.



[ToBTOpHUTENHEHO-00001IAI0MIMK MOTyJIb MIPEIHA3HAUEH JJIsI CUCTEeMAaTH3allH
U 000OIIeHHs]  MPEAMETHOTO  COJEpKaHUS M OMNbITa  JESTENbHOCTH,
NpUOOPETEHHOTO MPU HM3YYEHHHM BCETO Kypca (QHU3MKU yriyOJEHHOrO YpOBHSA, a
TaKKe J1JIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B nmpouecce wu3yueHHs JAHHOTO MOAYJS PpEAIM3YIOTCS M MOJIy4aroT
JanbHelIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTUKEHHE
OpPEIMETHBIX M METaNpeAMETHBIX pe3yJNbTaToB oOydeHus, (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SIBJICHUI HA OCHOBE
IPUMEHEHNs (U3NYECKUX 3HAHWM, MCCIEAOBATEIbCKUE NEHCTBUS (BBIIBUKEHHE
TUIOTE3, MOCTAHOBKA LEIM U IUIAHUPOBAHUE HCCIIENOBAHUS, aHAIU3 JIAHHBIX U
MOJIyYEHUE BBIBOJIOB).

[IpenmoutuTenbHON  (GOPMOM  OCBOCHHMS MOAYJS SIBISIETCA MPAKTHKYM,
IporpaMMa KOTOpPOTrO BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3IMUHbIM pasfelaM U TeMaM Kypca
(Gu3MKY, B TOM YUCIIE 33]1a4, UHTErPUPYIOLIUX COIEPKaHUE Pa3HBIX Pa3JielioB;

BBITMIOJIHEHHE JIA0OPATOPHBIX pabOT U OMBITOB (BKJIIOYAst pabOThI U OMBITHI U3
nepeyHeil K paszaenaM Kypca) B YCIOBUSX CAaMOCTOSITENBHOTO IUIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpAa 1 00OCHOBAHUS METOJa U3MEPEHUS BEJIUYHH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKY;

BBITNIOJIHEHHE MTPOOIEMHBIX 3a/IaHNN TPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a1aHUA TO E€CTECTBEHHO-HAyYHOW TPAMOTHOCTH), B TOM 4YHCIE 3aJaHUil C
MEXIPEIMETHBIM COJEPIKAHUEM;

padoTy HaJ rpyNIIOBBIMU UM UHIMBUYaJIbHBIMU IIPOEKTAMHU, CBA3AHHBIMU C
coJiepyKaHueM Kypca (QU3HKH.

N3ydeHne MOBTOPUTENbHO-0000IIAIOMIETO MOIYJSI MOXKET 3aKaHYMBAThCS
IPOBEJCHUEM JAUAarHOCTUYECKONW pabOThl 3a Kypc (PU3UKU yriyOIE€HHOTO YpOBHS,
BKJIFOUAIOLIEH 3aJaHusl Pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JUarHOCTHYECKON pabOThl MOT'YT ITOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOLMXCs
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (u3uke, a  TaKxke
CBUETEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHON IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus GuU3MKU Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyyatomierocs OyayT copMUpOBaHbI CIEIYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckoz2o eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYECKO HAYKH;

LEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasrcoancko2o u Oyxo8HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKICHHH OOIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buszukwy;

OCO3HAHHE BaXHOCTHM MOPAIbHO-ITUYECKUX MPUHILMUIOB B JIESITEIHLHOCTH
YYEHOrO;

e 3)acmemuueckoco 60CHUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauyecTB (PU3UYECKON HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHM, BAXKHEHUILIEH COCTABIISIOIEH
KYJIbTYDBI

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAyYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IHI;

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPEca K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

o S)popmuposanun Kynomypst 300p06bsa U IMOUUOHATLHOZ0 O1A2ONOTYYUUA:

OCO3HAHHE IIEHHOCTH O€30MacHOro o00pa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAalIHUX YCIIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pe(diieKCUM, NpU3HAHUE CBOEro IMpaBa Ha
OIMMOKY ¥ TAKOTO e MpaBa y JPYroro 4eJoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHE B pPEIICHHH MPAKTUYECKUX 3aj7ay (B pamMKax CEMbH,
o0Opa3oBaTeNbHOI OpraHu3alluy, ropoja, Kpas) TEXHOJIOTMYECKON U COLMaIbHON
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMIA;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UHECKO20 60CHUMAHUA:

OpUCHTalUsI Ha TpPUMEHEHHE (U3WYECKUX 3HAHWUW IS PEIIeHUs 3a7ad B
00JIaCTH  OKpYXaloleld Cpelbl, IJIAaHUPOBAHUS TOCTYIKOB UM OLEHKH HX
BO3MOKHBIX MTOCJIEACTBUN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJeM U MyTel ux
pelieHus;

o 8)adanmavyuu K U3MEHAIOWUMCA YCTI08UAM COUUATLHOU U RPUPOOHOUL
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCIAEAOBAaHUN U
MIPOCKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (opmylMpoBaTh
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

Ooco3HaHue Me(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

IUIAHUPOBAHME CBOEr0 PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUIUYECKHUX
3HAHUM;

CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

OLICHKa CBOMX JEUCTBHM C YYETOM BIMAHMSA Ha OKPYXKAIOLIYI Cpeny,
BO3MOYHBIX IJI00QbHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHUS TpOTrpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBaHus y odydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIE YUCOHBIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJIbHbIC  Y4YeOHBIE  JCHCTBHS,  PETYJSTUBHBIC
yHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble jlornyeckue aeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE TMPU3HAKK OOBEKTOB
(ssBNIEHUI ), KJTaCCU(PULIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBA3M TPU H3YUYCHHH (PUINUECKUX
SIBIICHUN W TPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIH30BAaHUEM JCIYKTUBHBIX H
WHAYKTUBHBIX  YMO3AKJIIOYCHUW, BBIABUTATh THIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYWH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus: yuyeOHON (Qu3ndeckoi 3amaun
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUs, BHIOOp Hambosiee MOIXOISIIETO C
y4E€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKIII MHCTPYMEHT O3HAHMS;

IPOBOANUTH MO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
bu3nIECKUit SIKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PH3UIECKOTO SBICHUS;

OIICHWBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(POPMAITUIO, ITOTYICHHYIO
B XOJI€ MCCIIEI0BAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJITUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEIIIee pa3BuTre (GU3HUECKUX MPOIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSAX M
KOHTEKCTaXx.

Pabora ¢ nunopmanmeii:

NPUMEHATh PAa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPH TMOHWCKE U
orOope nH(pOpMaIIUK WIH JAHHBIX C YYETOM MPEAIoKEHHONW yaeOHOM Pr3nIecKo
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPIPETHUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

OIICHUBATh HAAEKHOCTh HHPOPMAIMH TI0O KPHUTEPHUSIM, MPEITIOKEHHBIM
yUUTEIEeM U CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCcCTaBICHUS
uHbOpMaAllMl W WJUTIOCTPUPOBATH pELIaeMble 3a/adll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIIMSIMH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbIEe TeiiCTBUS:

B Xoae oOOCyXJeHHs y4eOHOro Marepwala, pe3yJbTaToB JabopaTOpHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJCH, HallEJICHHbIE Ha pEIIEHUE 3aJaud U MOJAepKaHHe
0J1aroKeIaTeIbHOCTH OOIIEHHS,

COTIOCTABJISITh CBOW CYXKICHHS C CYKICHUSMHU JAPYTUX YYACTHHKOB JHAjora,
0OHapyXUBATh Pa3ININe U CXOJCTBO MO3UIIUH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJbTAThl BBHIMOIHEHHOTO (DPU3UYECKOTO OIBITa
(3KCnIepUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJIbHOU
paboThI MPU pelIeHU KOHKPETHON (pr3nueckoit mpoOaIeMsl;

IPUHUMATD L€ COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBaTh JIEHCTBUS IO
e€ JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYKIaThb MPOIECCHl U pPe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4YacTh padOThlI, AOCTUIas KayeCTBEHHOI'O pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPJAMHHUPYS CBOM JACHCTBUS C APYTMMU YJIEHAMHU
KOMaH/1bl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOMNX ISt
peueHus: GU3NUYECKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  NPUHSATUS  pelIeHUM
(MHAMBUlyaTbHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh QJITOPUTM pelieHUs (U3HYECKOW 3aTadul WU
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MIpejiaraeMble BApUAHTHI PEIICHUN;

nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U MpeAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  MPUYMHBI  JOCTWXKEHUS  (HEAOCTHIXKEHHUs)  pe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOT0 HCCIEAOBAaHUS WM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIINXCS CUTYaIlUi, yCTAHOBIICHHBIX OMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LIEIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOro 4YeloBeKa B XOJIe CIOpa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro.

MIPU3HABATh CBOE MPABO HA OIMMOKY MPH PEIICHUH (PU3NUSCKUX 3a7a4 WU B
YTBEPXKJICHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI
K xoniy o0yueHus ¢ 7 Kaacce npeIMeTHbIE pe3yJIbTaThl Ha YIIIyOJICHHOM yPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHHUIN:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE M XUMHUYECKUE SBIICHUS, HAOIIOEHNE,
OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHUIBI (U3UIECKUX BEIIMYUH, AaTOM,
MOJIEKYyJa, arperaTHble COCTOSHUS BemlecTBa (TBEpAOE, KHUIKOE, Ta3000pazHoe),
MEXaHUYEeCKOe JABWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOWIAsA cuJl, jAepopMauus (ympyras, IulacTHUeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

YBEPEHHO pasnuyarh sBieHuS (qud@dy3us, TEMJIOBOE IBMIKEHUE YACTHUIL
BEIIECTBA, PABHOMEPHOE JBIKEHHWE, HEPAaBHOMEPHOE JBUXKEHUE, WHEpLUs,
B3aUMOJICMICTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILCHUS,
nepeaaya JaBlieHUs TBEPABIMU TEJIaMH, XUAKOCTIMU M Ta3amu, aTMochepHoe
JIaBJICHKE; TUIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOICTB W Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh  NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpy>KarormeM Mupe (B ToM 4yuciie (GU3MUECKUE SBICHUS B TPHUPOJAC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMHU CKOPOCTSIMU B JKMBOW WM HEKHBOM NPUPOJE, JIEUCTBHUE
CUJI TSDKECTH, TPEHUS, YIIPYTOCTH B MIPUPOJIE M TEXHUKE, BIMSIHUE aTMOC(EPHOTO
JABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHWE pPbIO, pblYard B TeJlie YEJOBEKa), Mpu
TOM TNEPEBOJUTH MPAKTHUUECKYIO 3aJladyy B y4e€OHYIO, BBIICNSTH CYIIECTBEHHbBIC
cBOMCTBa (TTpU3HAKK) (PU3NUECKUX SBIICHUN;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3WYECKHUE SBJICHHS, HUCIIOIB3YS
busnueckue BeauuMHBI (Macca, O00BEM, IUJIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CpPelHsisl CKOPOCTh, CHJIa YHPYroCTH, CWJIAa TSXKECTH, BEC Teja, Cujla TPEHUs,
JaBJieHUE TBEPAOIO Tejia, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKMBAIOIIAs CHUJIA,
MeXaHu4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIHCHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUUECKAas U IOTEHI[MAIbHAs SHEPTHUS ), IPU
OTNMCAaHUM TIPABUJIBLHO TPAKTOBAaTh (DU3WUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH,
ux OOO3HAUEHUS U E€OUHULBI (U3NYECKUX BEJIWYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMYMHY C APYTHUMH BEJIMUYWHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (hM3HUECKUX BEIINYUH;

XapaKTEepPU30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS W  TPOIIECCHI,
UCIIONIb3Ysl TIpaBWJIa CIIOKEHUS Cui (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackansg, 3akoH Apxumena, MPaBWIO paBHOBECHS pbiyara (0OJ0Ka), «30J0TOE
MPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOW HSHEPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATH €T0 MAaTEMAaTHUYECKOE
BBIPAXEHUE,

CTPOUTH MPOCThIe (U3UUECKHUE MOJENIHU pPeabHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCNATh IMPU HTOM CYUIECTBEHHbIE M BTOPOCTEIICHHbIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SBJICHUHN, TPUMEHSITH (PU3NIECKUE MOJEIH I OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs] YUeOHBIX 3aj1a4;



OOBACHATH (PU3NYECKUE SBJICHMS, IPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUECHTHUPOBAHHOIO XapakTepa, W pemiaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIolIle YHCIECHHOTO OLIEHUBAHUS
XapaKTEepHbIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBIOMPATH aJIEKBATHYIO
(U3UYECKYI0 MOJEIIb, BBIABISATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY pACCYKIEHHMM C ONOpPOM Ha M3Yy4YEHHBIE CBOMCTBA
buznyecKux SBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemary pacyéTHble 3aAauu (B 2—3 JIEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(¢u3uku, BeIOMpast aleKBaTHYO (PU3NYECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U (GOopMyJl, CBA3BIBAOIINX (PU3NYECKUE BEIMUYMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHE 3a/a4Yd, BBISBIATH HEJOCTAIOIIME WIM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPaBOYHBIC JAaHHBIE, MPOBOJUTh MaTEMAaTUYECKUE IPEeOOpa3oBaHUs U PacUEThl,
OLICHUBATh PEATMCTUYHOCTh IOJIyYEHHOTO 3HAYEHUs] (U3NYECKON BEIMYUHBI U
ONpEACATh Pa3MEPHOCTbh (PU3NYECKOM BEIMUYMHBI, MOJYYEHHOW MpU PpELICHUU
3a/1a4u;

pacrmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PpEUIMTh MPU  MOMOIIH
(u3nyeCKuX METOAOB, M NpeaIaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMCAaHWU  HCCJIENOBAaHUS  paclo3HaBaTb  MPOBEPSIEMOE  IPEAINOJIOKEHUE
(runotesy), MHTEPIPETUPOBATDH MOTYUYEHHBIN PE3yIbTaT;

IPOBOAUTDH OMBITHI [0 HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
cBoicTB Ten (nudQys3us, TEIIOBOE pPACIIMPEHHE Ta30B, SIBJICHUE WHEPLHH,
U3MEHEHUE CKOPOCTH NPHU B3aUMOIECHCTBUM TEJ, NE€pPeaaya JaBICHUsS KHUIKOCTBIO
U Ta3oM, NPOSIBICHHUE JEHUCTBUS aTMOCPEPHOIO JABJIEHMsI, JIEUCTBUE IPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANOIOKEHNE (THUMOTE3y) O BO3MOXKHBIX
pe3yJiibTaTax HaOJI0IEHUH, CAMOCTOATEIHLHO COOMPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIBI,

OPOBOANUTH TMPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUECKUX BEJIUYMH
(paccTosiHUE, TIPOMEXKYTOK BpEMEHH, Macca Tesa, 00bEM Tella, Chila, TEMIEepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tejia, CUJa TPEHHS CKOJIBKEHUS, JTaBJICHHE
BO3/lyXa, BBITAJIKUBAIOIIAs CHUJIA, JACHCTBYIOLIAsS HA MOTPYKEHHOE B KUAKOCTbH
Teno, KOAI(PPUIMEHT TOJIE3HOTO  JCMCTBUS  IPOCTBIX  MEXaHH3MOB) C
WCIIOJIb30BaHUEM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeToJla M3MepeHus, (UKCUpPOBAaTh IMOKa3aHUs NPUOOPOB, HAXOAUTHh 3HAUCHUE
U3MEPSIEMOM BETMUHMHBI C TIOMOILBIO YCPETHEHHS Pe3yIbTaTOB CEPUU U3MEPEHUI U
OIICHUBAThH MOTPEITHOCTh H3MEPEHUN;

IPOBOJNUTH HECIIOKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
(¢u3nyecKux BEIWYMH (3aBUCHUMOCTH IyTH PAaBHOMEPHO JBHXYIIErocs Tejla OT
BPEMEHH [BIKEHHUS TeNa, CHUJIl TPEHUS CKOJBKEHHUS OT CHUJIbl HOPMAaJbHOTO
JIaBJICHUS, KayecTBa OOpPaOOTKM IOBEPXHOCTEM TEd MU HE3aBUCUMOCTH CHUJIbI



TpeHHsI OT IUIOMIAJM CONPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYrOCTU OT YJJIMHEHUSA
NPYXHUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00bEMa MOrpyKEHHOMW 4YacTW Tela U OT
IUIOTHOCTU KHUAKOCTH, €€ HE3aBUCMMOCTHU OT IUIOTHOCTH Tenla, OT TIIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TeJo, YCIOBUMN MIaBaHMs TEJ, YCIOBUN paBHOBECHUS phluara
U OJIOKOB): COBMECTHO C YyuuTeneMmM GOpMyJIHpOBaTh 3aJady U THUIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATh MCCJIEIOBAaHUE, CAMOCTOSITEIHHO
coOuparh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJb30BAaHHUEM HMHCTPYKIIHUH,
IPEJCTaBIATH MOJyYeHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIWYHMH B BUE TAOIUIl U
rpaduKoB, OLEHUBATh IOTPEIIHOCTH, JeJaTh BBIBOJIBI IO pe3yjibTaTam
UCCIICIOBAHMS;

coOirofaTh TMpaBWiIa TEXHUKH O€30MacHOro TpyAa Impu pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM;

yKa3bIBaTh MPUHLIUIBI JEHCTBUSA MPHUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, OUHAMOMETP, COOOINAIOUIMecs COCyAbl, OapomeTp, pblyar,
TIOJIBM)KHBIN 1 HETIOABIKHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa WX OMUCaHUS (B TOM
qucie: MOALIMITHUKY, YCTPOHCTBO BOAONPOBOJA, THIPABINYECKHNA Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJNIb3YS 3HAHUS O
CBOICTBaX (PU3MYECKUX SIBICHUH M HEOOXOoAMMbIE (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCITIOJIb30BAaTh CXEMBbl U CXEMAaTHUHBIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH
peleHN: y4eOHO-IPaKTHIECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOECHEUEHUs
0e30macHOCTH Tpu OOpalleHuu ¢ NpUOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOIMYECKOrO TIIOBEICHUS B
OKPYKaIOIIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOPMAIH (PUZNUECKOTO COAEPKAHUS B
HuTepHere, caMOCTOSTENBHO (HOPMYIHpYs TMOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIIMXCA 3HAHUH M MyTEM CpPaBHEHHUS DPA3JIMYHbIX HCTOYHHMKOB BBIIEIATH
UHpOpMalLMIO, KOTOpas SBJISIETCS  MPOTUBOPEUMBOM  HMIJIM  MOXKET  ObITh
HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy (pU3MUecKoro cojaep’kaHus, CIPAaBOYHbIE MaTEpUAIIbI, PECYPChl CETH
WutepHer, BiageTh NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(pOpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaThb COOCTBEHHBbIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 HMCTOYHHUKOB HH(pOpManmuu (PU3NUIECKOro COAEp)KaHUS, B TOM YHUCIE



nyOJIMYHO JeNnaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4eOHBIX
VCCIICOBAaHUM, NPU OTOM TIPaMOTHO MCHOJIB30BATh WM3YYEHHBIM IOHATHWHBINA
anmapat Kypca GU3MKH, COMPOBOKAATH BHICTYIIJICHHE MMPE3EHTAIUEH;

IOPU BBIIOJHEHUU YYEOHBIX IPOEKTOB WU UCCIEAOBaHUM pacnpenensTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJja4aMM, CIEIUTh 32
BBIMIOJTHEHUEM IUIaHA JEHCTBUM, aJ€KBATHO OILEHUBAaTh COOCTBEHHBIM BKIIAJ B
JEATENIBHOCTh  IPYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUHTBIBAsI MHCHUE OKPYXKAIOIIUX.

K xonHiy oOyueHusi ¢ 8 knacce mnpenMeTHble pe3yJbTaThl Ha YriIyOJIEHHOM
YPOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCSA YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca M pasMepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMsI BELIECTBA, KPUCTAUIMYECKUE U
amMop(HBIC TeJa, HACBHIIEHHBIM M HEHACBHIIIEHHBIM Map, CrocoObl M3MEHEHUS
BHYTPEHHEW DJHEPrUM, DJJEMEHTAPHBIA JJIEKTPUYECKUM 3apsif, IPOBOIAHUKH,
NOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJMYECKHH SI3bIK (PU3UKU IpU
pelIeHNN yYeOHBbIX U IPAKTUYECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE pPACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHME, KallWJUISIPHBIC SBIICHHS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, CIIOCOOBI
Terionepesauu (TerIonpOBOAHOCTb, KOHBEKLIUS, U3IIyUYEHHUE), TEIJIOBbIE IOTEPH,
IEKTPU3aLUs TeJl, B3aMMOJECHCTBHUE 3apsiiOB, NEHUCTBUS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOI'O MOJISl HA
IPOBOJHUK C TOKOM) IO OMNHMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb  IPOSIBIEHHE  M3YYEHHbIX  (PU3MYECKMX  SIBJICHUM B
OKpyXaromeMm wMupe (B TOM uucie (¢U3HYECKUEe SBICHUS B MPHUPOJIE:
NOBEPXHOCTHBIE M KallWJUISIPHBIE SBJIICHHS B IMPUPOJE, KPUCTAUIBI B MPUPOJE,
n3nydenue CoiiHla, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHES, CHEra, JJIEKTPUYECKUE SIBJIICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE T0JIe 3eMIIH, Apei( MOIOCOB, POJIb MATHUTHOTO
ooyt JUIsl KWU3HM Ha 3emiie, MOJSPHOE CHUSHUE), INPU 3TOM IMEPEBOJIUTH
OPAKTHUUECKYI0 3a7adyy B y4eOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOWMCTBA
(npu3Haku) GU3NUYECKUX SIBJICHUM;

ONKCHIBATh M3yUEHHBIE CBOMCTBA Te€l U (PU3MUECKUE SIBJICHUS, HUCIOJIb3YS
(¢u3znyeckue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSsS DSHEPIUs, KOJUYECTBO
TEIUIOThI, paboTa ras3a, yJelbHas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIJIOoTa
IUTABIICHUS, YJEJbHAsA TEIUIOTa MapooOpa3OBaHuA, yJeibHas TEIIOTa CrOpaHus
TOILIMBA, KO3()(PUIIMEHT MMOJIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEJIbHAS



BJAQXXHOCTh BO3AyXa, DJJIEKTPUYECKHI 3apsij, CHJIA TOKa, JIIEKTPHUECKOE
HaIpsDKEHUE, CONMPOTHBJIEHUE NpoBOAHMKA, DJ[C B Lenu MHOCTOSHHOIO TOKa,
AIIEKTPUYECKOE YJIEIbHOE COMPOTUBICHUE BEIIECTBA, paboTa U MOIIHOCTH
AJIEKTPUYECKOTO TOKA), IPU OMMCAHUU MTPABUIIBHO TPAKTOBATH (PU3UUECKUNA CMBICII
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M €IMHULBI (PU3MUECKUX BEJIUYMH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIMYUHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH T'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U IPOLECCHI,
VICIIOJIb3YS] OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BELIECTBA, YPaBHEHHE TEIUIOBOro OanaHca, 3aKOH COXPAaHEHUs JJIEKTPUYECKOIrO
3apsana, 3akoH KyioHa, NpUHUMIT CyNEpPHO3ULMHU SJIEKTPUUYECKUX MOJIEH, 3aKOH
Owma g yyacTka uenu, npasuia Kupxroda, 3akon OmMa Jij1s OJIHOM 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXPaHEHHsI DHEPIUM, IIPU 3TOM pasinudaTbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAIKEHUE;

CTPOUTH IPOCThIE (PU3UUECKHE MOJEIH pealbHBIX OOBEKTOB, MPOIIECCOB U
SIBJICHUM, BBIAEIATH NPH 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SBJICHUMN, MPUMEHSAThH (HHU3HUUECKUE MOACIH I OObSICHEHUS
(u3nYECKUX MPOLIECCOB U pELIeHUs] yUeOHBIX 3ajay;

OOBACHATH (PM3UUYECKUE SBICHUS, IPOLIECCH] U CBOWCTBA TEJN, B TOM UUCIIE U B
KOHTEKCTE€ CHUTyallMil MpPaKTHUKO-OPHUEHTHPOBAHHOIO XapakTepa, M pelaTrh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIolIle YHCICHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HAYEHUM (PU3NYECKUX BEJIWYUH, IIPU 3TOM BBIOMpPATh aJIEKBaTHYIO
(pU3UYECKYI0 MOJEIb, BBIABIATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO ILIEMOYKY PACCYXKIACHUM C OINOpOW Ha HW3YYCHHBIC CBOMCTBA
busznyecKuX SBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelIaTh pacyE€THbIC 3afadd (C Omnopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BbIOMpasi aIeKBaTHYIO (DPU3HUECKYIO MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJI, CBA3BIBAOIIUX (PU3NYECKUE BEIMUYUHBL,
3alMCBIBATh KPAaTKOE YCIOBUE U PAa3BEPHYTOE PEIICHHE 3aJaud, BBISBIATH
HEJOCTAIONINe WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOa PEIICHUs
3aJlayd, MCHOJb30BATh CIPABOYHBIE JaHHBIE, MPUMEHATH METOAbl aHAIM3a
pa3MepHOCTEH, UCTOIB30BaTh Ipaprueckue METOJbl PEIICHUs 3a/4ad, MPOBOAUTH
MaTeMaTHYECKUE IpeoOpa3oBaHUs U pacu€Thl, OLEHUBATh PEATMCTUYHOCTH
MOJIyYEHHOTO 3HA4YEeHHUS (PU3NUECKONW BEIMYMHBI M OMNpPENEIsITh PpPa3MEPHOCTD
(bu3znyecKoil BETUYUHBI, OTYYCHHON MPU PEIICHUH 3a4a4u;

pacrno3HaBaTb NPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpU [OMOILIH
(u3nYeCKuX METOAOB, M MpelsaraTb OPUEHTHUPOBOUHBIM crOCOO pelieHus, B
ONMCaHUM  HCCIEAOBaHUSA  pACIO3HaBaThb  IPOBEPSIEMOE  IIPEAINOJIOKECHUE
(rumoTtesy), HHTEPIPETUPOBATH MTOTYUYEHHBIN pe3yJIbTaT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (KanmuJUIsipHBbIEC SIBICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTH MpoIlecca OCTHIBaHUS (HArpeBaHMs) MpU
U3IyYEeHUH OT I[BeTa W3Iydaromiel (MOrIomarmeii) MOBEPXHOCTH, CKOPOCThH
UCTIAPEHUsT BOJBI OT TEMIEpPaTyphl >KHIKOCTH W IUIOMAAN €€ TMMOBEPXHOCTH,
AIIEKTPU3ALMS Tell U B3aHUMOJCHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yaJU3allisl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JICHCTBUSI MarHUTHOTO TOJISI Ha TIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (pOpMyIHpoOBaTH MPOBEPSIEMOE
npeanoyioxkeHne  (TMmoTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJIOJICHUH,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaOOpa 00OpyIOBaHUA,
OTHMCHIBATh XOJ OMBITa U (POPMYJIUPOBATEH BHIBOJIBL;

NPOBOJANUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXKHOCTh BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIECTBA, COMPOTHBIICHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEPEHHUs, (UKCUPOBATH MOKA3aHUs
npuOOpPOB, HAXOAUTH 3HAYCHUE W3MEPSEMO BEIMUMHBI C TIOMOIIBIO YCPEIHEHUS
PE3YIBTaTOB CEPUU U3MEPEHHIA 1 OIICHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3[yXa OT €ro oO0béMa M HarpeBaHUs WIH
OXJIOKJICHUS, HCCIIEIOBaHUE SIBJICHUS TEINIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOW U
ropsiaeld  BOABI, 3aBHUCHUMOCTH COINPOTUBICHHUS TIPOBOJHHUKA OT €ro JJIMHBI,
IUTONIA/IA  TOMEPEYHOTO CEYCHHS U  YACIBHOTO COMPOTHBIICHUS BEIIECTBA
IPOBOJIHMKA, CUJIbI TOKA, NMPOTEKAIOIIET0 Yepe3 MPOBOJHUK, OT HAIpPSHKEHHS Ha
IPOBOJHUKE, MCCIIEJIOBAHUE MOCJIEI0BATEIBHOIO U MapaieIbHOr0 COEAUHEHHIA
IIPOBOJHHUKOB): COBMECTHO C YyuHTeleM (OpMyIupoBaTh 3aJady W THUIOTE3Y
UCCIICIOBAHMsI, CaMOCTOSATEIBHO IUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIHHO
coOuparh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJb30BAaHUEM MHCTPYKIIHH,
IPEJCTaBIATh MOTyYSHHbIE 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpaukoB, OLEHUBATh IMOTPEIIHOCTH, JeNaTh BBIBOABI MO  pe3yJbTaTam
WCCIICIOBAHMSI,;

cobioaTe mpaBuiia Oe30MacHOro Tpyjaa npu padbore ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYECHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOIIECCOB C OMOPOW Ha WX OMUCaHUSA (B TOM
YHClie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMerp,
BOJIETMETP, CUETUHK ANEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIC TPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPHI), MPEAOXPAHUTEIM U HX
OpUMEHEHHEe B OBITY M TEXHUKE, IPUMEHEHHE [IOCTOSHHBIX MAarHHUTOB,



AIIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA), MUCMHOJB3Ys 3HAHUS O
CBOICTBaX (PU3MYECKUX SBJICHHUN, HEOOXonuMble (U3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCThIE TEXHHYECKHE YCTPOHCTBA W HW3MEPHUTEIBHBIC
npuOOphl MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (OKHUAKOCTHBIM TEPMOMETD,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JIBUraTelib BHYTPEHHErO  CrOpaHws,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBJISATh CXEMbl JJIGKTPUYECKUX Lemned ¢
MOCTIEIOBATEIbHBIM ¢ TMApaUICIbHBIM COCIWHEHUEM JJIEMEHTOB, pasiudas
YCIIOBHBIC 0003HAUCHUS AJIEMEHTOB AJIEKTPUUICCKUX IIETICH, UCIIOJIb30BaTh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOWCTB, W3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEHICHUH Y4eOHO-TIPAKTUYECKUX
3ajay;

PUBOIUTH MPUMEPHI (HAXOAUTh WH(DOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHusl (DU3MYECKUX 3HAHWW B MOBCETHEBHOW JKM3HM JJISI OOECTICUEHUs
Oe3omacHOCTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXpAaHEHUS 370POBbSI U COONIONCHUS HOPM DSKOJOTMUYECKOTO TOBEACHHS B
OKPYXKaIOILIEH Cpee;

OCYIIECTBIIATH MOMCK HHPOpMAIHN (HHU3HUECKOTO cofepxkaHus B MHTepHETE,
CaMOCTOSITENILHO  (pOPMYJUPYsT TIOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIINXCS
3HAHUW W CPABHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIICIATH HH(OpMALHIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUYUBOI MITM MOXKET ObITh HEJOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMIOJHEHUHM YYEOHBIX 3aJaHHil HAyYHO-TIOMYJISIPHYIO
auTepaTtypy (pu3mMdeckoro coaepiKaHus, CIpPaBOYHBIC MaTepHaibl, PECYpChl CETH
WuTepHer, BianeTh NpUEMAaMH KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUA
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3aaBaThb COOCTBEHHbIE IHMCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHMUS,

000011251 HHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3NUYECKOTO COJIEPKAHUS, B
TOM  4YHCle MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WM
UCCIIEIOBATENLCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIOIb30BaTh U3yUEHHBIN
NOHATUMHBIN  ammapar  Kypca  (PU3MKH,  CONPOBOXAATh  BBICTYIUICHHE
MIPE3EHTALUEN;
IIPHU BBHIMIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX MPOIIECCOB
pacipenensaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHHM C IOCTaBJICHHBIMH
3aJjayaMM, CJCIUTh 3a BBINOJHEHUEM IUJIaHa JIEUCTBUN M KOPPEKTUPOBATh €ro,
aJieKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAX B  JACATEIBHOCTb TPYIIIBL,
BBICTpAaUBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH
paspemarb KOHMIUKTHI.

K xoniy oOyuenuss ¢ 9 knacce mnpenMeTHble pe3yJbTaThl Ha YriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaskaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHUH:



WCITOJIB30BATh MOHATHSA (CUCTEMAa OTCUETA, OTHOCUTEILHOCTh MEXaHUIECKOTO
JBIKEHUSI, HEBECOMOCTh U TEPErpy3KH, IIEHTP THKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, WH(QPa3BYK W YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3TyUYeHHE, IIKala IEKTPOMArHUTHBIX BOJIH, HCTOUYHUKH CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCIyCKaHWsl W TMOTJIONIeHus, anb(da-, 6era- u ramma-
W3ITyYCHHsI, U30TOIIbI, SIACPHAsT U TEPMOSJICpPHAs] PHEPTeTHKA) U CUMBOJUYCCKUN
SI3BIK (DU3UKU TIPU PEUICHUN YUeOHBIX U MTPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  sBIEHUS (paBHOMEpPHOE H  HEPAaBHOMEPHOE
NPSIMOJIMHEHOE JBM)KEHHE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKCHHE,
CBOOOMHOE TIaJIeHWE Tell, JABM)KCHHWE IO OKPY)KHOCTH, B3aWMOJCHCTBHE Te,
paBHOBECHE MAaTEPHAIBHOW TOYKH, PEAKTHUBHOE JBWKEHHWE, HEBECOMOCT,
KojebarenpHOe JABWKEHUE (TApMOHUYECKHE, 3aTyXarollue, BBIHYXICHHBIC
KoJieOaHusI), PE30HAHC, BOJIHOBOE JBHXEHHE (paclpoCTpaHEHHUE U OTpakKeHUe
3ByKa, HHTepdepeHIus U Tudpakius BOJH), NPIMOJMHENHOE paclpoCTpaHECHHUE,
OTpaXXEHHWE U TIPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHne Oeoro cBeTa B CIEKTP U CJIOKEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBEHHAsT  PAJUOAKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOrO0  CIEKTpa
U3ITyYCHHS) TI0 OINMCAHHWIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JTAaHHOE (PU3HYECKOE SIBIICHHC;

pacmo3HaBaTh  TMPOSIBIICHWE  M3YyYCHHBIX  (U3HYECKUX  SIBJICHUH B
OKpY’KaromieM Mupe (B TOM uuciie pu3ndecKkue SBICHUS B MPUPOJIC: TMPUIUBHI U
OTIIUBHI, JIBIKeHUE TutaHeT COJHEYHOW CHCTEMBI, pEaKTUBHOE JABM)KCHUE JKUBBIX
OpPTaHW3MOB, BOCIPUATHE 3BYKOB J>KMBOTHBIMHU, 3EMIICTPSCCHHE, CEHCMHYECKHE
BOJIHBI, I[yHaMH, 9X0, I[BETa TeJ, ONTHYECKUE SIBJICHUS B IPUPOJIC, OMOIOTHIECKOE
JEUCTBUE BUIUMOTO, YIBTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO W3IIYYCHHH,
€CTECTBEHHBIN PaJIMOAKTHUBHBIM (OH, KOCMUYECKHUE JIy49H, PaTAO0aKTHBHOE
U3TyYeHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYCHUH Ha
OpraHMW3M YeJIOBEKa), PU ATOM NEPEBOANTH MPAKTUYECKYIO 3a/ady B yueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBJICHHA;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEM W (PU3WUYECKHUE SBICHHS, HUCIIOIB3YS
dbu3ndeckue BENWYMHBI (CpEOHSS W MTHOBEHHAash CKOPOCTh Tena TMpHu
HEPaBHOMEPHOM [IBMKCHHH, YCKOPEHHE, MEpeMeIleHUEe MPH PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM ~ JBMKEHHWH,  YIJIOBas  CKOPOCTb, IIEHTPOCTPEMHTEIHHOE
YCKOpEHHE, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIAa TSHDKECTH, YCKOPEHHE CBOOOTHOTO
najIeHus, BEC Tella, IEHTP TSHKECTU TBEPIOTO Teja, UMITYJIbC TeJla, UMITYJIbC CHJIBI,
MOMEHT CHJIbI, MEXaHWUYECKas paboTa U MOIIHOCTh, TOTCHIIMAIBHAS SHEPTHS TEIa,
MOJTHSATOTO HaJl TOBEPXHOCTHIO 3€MJTH, MOTEHITMAIbHASL YHEPTHUS CIKATOW MPY>KUHBI,
KUHETUYECKass JHEPIus, IOJIHAsS MEXaHW4YecKas OHHEeprus, IMEepUoJl M YacToTa
KOJIeOaHM, IEPUOT MaTEMATHUYECKOTO U MPY>XHHHOTO MAasTHUKOB, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTHb CBETa, MOKa3aTeb IMPETOMIICHUS



Cpelpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3WYECKUH  CMBICI
UCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M E€AMHHULBI (PU3MUYECKUX BEIUYMH,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH IPa(UKK N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKHE SBJICHUS U IPOLECCHI,
UCIIOJIB3YS 3aKOH COXPAHEHUsSl SHEPTyH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUIL
CYNEpHO3UINK CWJI, MPUHIMI OTHOcUTeIbHOCTH ['anmumiesi, 3akoHbl HbloTOHA,
3aKOH COXpaHEHHs MMITyJIbca, TEOpeMy O KHMHETHYECKOH »Hepruu, 3akoH l'yka,
3akoH bepHyiu, 3aKOHBI OTpaskeHHUS M MPEIOMIICHHUS cBeTa, (POpMyIy TOHKOIi
JIMH3BI, IJTAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIETIb aTOMHOTO S1pa, 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U MACCOBOTO YHMCEN NPU SACPHBIX PEaKLUAX, MPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MATEMaTUUYECKOE BBIPAKEHHUE;

CTpOUTH (U3NYECKHE MOJIENU PeaJbHbIX OOBEKTOB, MPOIIECCOB U SBJICHUHU,
BBIJICIATh TPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUH, MPUMEHITh (PUINYECKUE MOJEIH s OOBIACHEHUs
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] YUeOHBIX 3a71a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, IPOLIECCHl U CBOMCTBA TE€JI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii TNpaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peuarb
KayeCTBEHHbIE 3aJauyd, B TOM 4YHWCIE TPeOyIOIMe YHUCICHHOTO OLEHUBAHUA
XapaKTEepHBIX 3HAYEHUM (PU3NYECKUX BEIUYUH, IPU STOM BBIOMPATH aJIEKBaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTHYECKYI0 IIETIOYKY pacCy ICHUW W3 2—3 IIaroB C OMOPOHW Ha HM3yYeHHBIC
CBOMCTBa PU3NUECKUX SBICHUH, PU3NUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEpEHHO pelaTh pacuéTHhIE 33Ja4M 10 U3yYaeMbIM TeMaM Kypca (DU3HKH,
BbIOMpass aJeKBaTHYIO (PU3NYECKYI0 MOJIelb, C HCIIOJb30BAHUEM 3aKOHOB U
bopMyI1, CBA3BIBAIOIINX (PU3NUYECKUE BEIMYMHBI, 3aUCHIBATh KPATKOE YCJIOBUE U
pa3BEPHYTOE pELICHWE 3aJaud, BBIABIATH HENOCTAIOUIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOp MeETOJAa peIICHUs 3aJaud, MCIOJIb30BaTh
CHpaBOYHbIE JaHHbBIC, MPUMEHSATh METOJIbl aHaJIM3a pa3MEpPHOCTEH, UCTIOIb30BaATh
rpajuueckue  METOAbI  pELIeHUs  3ajJady, MPOBOJUTH  MaTEeMaTHUECKHE
npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYyUYEHHOTO 3HAUYEHUS
(Gu3NYECKO BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MOJTyYE€HHOM MY PEIICHUH 3a]1a4H;

pacrmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PpEUIMTh MPU  MOMOIIH
¢u3NYECKUX METOAOB, W MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMCAaHUM  HCCIEJOBAaHUS  PACIO3HABAaTh  MPOBEPSIEMOE  IPEAIOJOKEHHE
(rumore3y), OLIEHUBATh MPABWIBHOCTh MOPSAAKA IPOBENEHUS HCCICIOBaHMA,
MHTEPIPETHPOBATH OJTYUYCHHBIH Pe3yJIbTaT;

IPOBOAUTD OTMBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOICTB Ten (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs YHEPIHH,



3aKOHA COXpaHEHWsI HMMITyJbca, NEHCTBUE 3akOoHAa bepHy/ulM M BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpPbUIA, 3aBUCHUMOCTh IE€pPUOJA KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH TMPYXKUHBI U HE3aBUCHUMOCTH OT
aAMIUTATYIbl MaJbIX KoJieOaHWid, TPSAMOJMHEHHOE pacIpOCTpAaHEHHE CBETa,
pasnokeHue 0eloro cBeTa B CIEKTP, U3YUCHHE CBOMCTB M300pPaKEHHUS B TUIOCKOM
3epKaJie ¥ CBOMCTB M300paKEHUS TpeIMeTa B coOuparoiieil TuH3e, Habto1eHne
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3IydeHHs ): (OpMYyJIHPOBATH MPOBEPSEMOE
npeanoyio)keHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTaTaXx  HaOJIOJICHUH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJaoBaHUS,
OTMHCHIBATH XOJ1 OTIBITA M JOPMYITUPOBATH BHIBOIHI,

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 NPAMBIX H3MEPEHHH, omperaenss
CpenHee 3HAaueHHE M3MEpSieMOW BEIMYMHBI W ONpPENeNss IOTPelIHOCTb
PE3yNBTaTOB TPSIMBIX HM3MEPEHUH, OOOCHOBBIBATH BBHIOOp croco0a W3MEpEeHHs
(M3MEpUTEIILHOTO TIPHOOpPa);

IPOBOJANTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella MPHU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL,  KOA((UIMEHT TpPEeHUS  CKOJBKEHHUS,
MEXaHW4Yeckas paboTa U MOIIHOCTh, dYacToTa W TMEpPUOJ  KoJeOaHWid
MaTEeMaTHYeCKOTO0 W TMPYXUHHOTO  MAasSTHHKOB, (OKYCHOE  pacCTOSIHHE
coOuparomied JUH3BI M €€ ONTHYecKas Cuia, pPaguoaKTHBHBIA (OH) ¢
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHU(PPOBBIX HPHUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEeHHs, IUTAHHPOBATh W3MEPEHHs, CaMOCTOSITeTbHO COOUpPATh
OKCIIEPUMEHTAIbHYI0  YCTAHOBKY, BBIYHCIATH  3HAUEHHUE  BEIMYUHBI U
aHAJIM3UPOBATh MOJyYCHHBIC PE3yJbTaThl, OIEHUBAs TOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHUMOCTh MyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTH CHJIBl TPEHHSI CKOJIKEHHS OT CHIIBI
HOPMAJbHOTO JABJICHUS, MEpUojia KoJieOaHH MaTeMaTH4YeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpeJeJieHHEe YCKOPEHUs CBOOOAHOIO NaJCHUS, HCCIEJOBaHHE
W3MCHEHUSI BEJIMYMHBI M HAMPABICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJia
OTpaXCHHS CBETa OT YyIUVIa MaJeHHs, yrja TpeJOMIICHUS OT yria NaJcHUs
CBETOBOTO Jy4ya, WCCIEJJOBAaHHE TPEKOB: HW3MEPEHHE DHEPTUHM YaCTHIBI TI0
TOpMO3HOMY TyTH (10 ¢doTorpadusiM)): COBMECTHO C yduTeseM (pOopMyITHpOBATH
3a/laqy W TMIIOTE3y HCCIEAOBAaHUS, CAMOCTOSTENBHO MIAHUPOBATh MCCIEI0OBaHHE,
CaMOCTOSITENILHO  cOOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, TPEICTABIATH
MOJTyYE€HHBIE 3aBHUCHMOCTH (PU3NYECKUX BEITUYMH B BUJE TaOIWIl U TpaduKOB,
OIICHUBATH MOTPEIIHOCTH, JEJIaTh BBIBOJBI MO PE3yIhTaTaM UCCIICIOBAHMS,

coOirofaTh mpaBwia Oe30macHOro TpyAa MHpu pabore ¢ J1abopaTOPHBIM
obopynoBaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa HUX OMUCaHUS (B TOM
YHClie: CIUIOMETP, JATYUKU TOJOXKEHHS, PACCTOSIHUS U YCKOPEHHUs, pakera,
9XOJIOT, OYKH, MEpPHUCKOI, (oTroanmapar, MHKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbl, CHEKTPOCKOIN, JI03UMETp, kKamepa BuiibcoHa), UCMOJB3ys 3HAHUS O
CBOICTBaX (PU3MUECKUX SBJIIEHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOLECCOB MpHU
peleHur y4eOHO-IIPaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbl [JIsl MOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie M COOUparoIIeH JIMH3E,

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOECHEUEHHUs
0e30MacHOCTH TpU OOpallleHUd ¢ NpudOpaMu U TEXHUUYECKHUMHU YCTpPOMCTBaMH,
COXpaHEHUs1 3JI0pPOBbSI W COOJIOJEHUS HOPM JKOJIOTMYECKOTO TOBEJCHUS B
OKPYXKaIOIIEH Cpee;

OCYIIECTBIISATh MOMCK HHPOpMAIH (PU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMPEICICHUS
JIOCTOBEPHOCTH MOJYyYEeHHOH HH(GOpMAIMM Ha OCHOBE HUMEIOLIMXCS 3HAHUA U
JOTIOJTHUTEIBHBIX UCTOYHUKOB,

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHMi HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUEecKOro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WutepHeT, BiaaeTb npuéMamMu KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOdpa3oBaHus
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEp:KaHUs, IMyOJINIHO
IPEJICTaBIIATh PE3yIbTaThl MPOSKTHOM UM MCCIIEI0BATEIbCKOM NeATEIbHOCTH IPU
3TOM TPaMOTHO HCIOJIb30BaTh M3YYEHHBIM ITOHATUMHBIA armapar H3y4aeMoro
paznena (U3MKM W CONPOBOXKAATH BBICTYIUICHHE TMpe3eHTAluel ¢ y4EToOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

DJieKTpoHHbIE (HU(POBbHIE)

Ne n/m — Bcero Konrposbubie  TIPaKTHYECKHE | 50a50navenpnbte pecypest
padoTshI padoThI
Pa3nes 1. ®dusnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MUpa
bubmunoreka LIOK
1.1 dOusndeckre BEIIMINHEI 4 0 3 htps://m.edsoo.ru/7f416194
. but6mmoreka [IOK
1.2 EcrecTBEHHO-HAay4YHBIN METO/l ITO3HAHUSA 2 0 1 https-//m.cdsoo.xu/7f416194
Bbubmunorexa LIOK
1.3 Pusnika — Hayka O Npupoze 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 8
Paznen 2. [lepBoHayaibHbIE CBeIeHHS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
21 Crpocnue pemectsa 2 0 1 https://m.edso0o.ru/7f416194
25 JIBr>xeHne 1 B3auMOICHCTBUE YaCTHII 4 0 2 bubmuoteka [JOK
' BCIIECTBA https://m.edso0o.ru/7f416194
but6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 1 0 0 https-//m.cdsoo.xu/7f416194
Hroro no pazgeny 7
Paznen 3. /IBu:keHne U B3auMo1eiicTBHE TeJl
Bbubmunoreka LIOK
3.1 MexaHudeckoe IBUKECHUE 10 0 2 htps://m.edsoo.ru/7416194
bubmunoreka LIOK
3.2 Muepuus, macca, mioTHoCTs ? I 1 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.3 Crna. Buget cun 15 I 3 https://m.edsoo.ru/7f416194
Hroro no pazgeny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M Ta30B



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

41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 5 2 bu6nuoreka [IOK
) TeJIaMHM, )KUJIKOCTSIMU U ra3zaMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 Jlanenne KuaKocTH 6 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmocepHoe naBneHne > ! https://m.edsoo.ru/7f416194
44 JleificTBUE ®KUJIKOCTHU U Ta3a Ha 12 3 bubmmoreka [JOK
) MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 28
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEprus
bubmunorexa LIOK
>-1 Pabora u momHoCTH 6 I https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>-2 Tpocteie mexannsmel 8 2 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>-3 Mexanmrieckas sueprus > ! https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3nea 6. IloBTopuTe1bHO-000011aK0 1M I MOAYJIb
6.1 [ToBTOPHUTEIBHO-0000IIAFOIINI MOTY b 6 0 bubmmorexa IIOK
) P Y https://m.edsoo.ru/7f416194
Nroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 23



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

8 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pa3pen 1. TenioBblie iBJIEHUS
1.1 TennoBbie mpoiecchl 33 6.5 https://m.edsoo.ru/7f4181ce
1.2 CTpoeHue U CBOMCTBA BEIIECTBA 6 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pa3zgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
21 QHGKTpI/I‘IeCKHGj 3apsbl. 3apsHKEHHBIE TEla 9 ) hitps://m.cdsoo.ru/ 74181 ce
U X B3aMOJICHCTBUS
2.2 ITocTOAHHBIN ANEKTPUUECKUN TOK 31 10 https://m.edsoo.ru/7f4181ce
23 MarHuTHbIE SIBIICHUS 11 2 4 https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHasE MHIYKIUS 7 1 https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 58
Pa3nea 3. IloBTopuTe1bHO-00001IaK0 1M I MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5



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

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

DJIeKTPOHHBIE (U(POBHIE)

Ne ni/mn HporpaMMBI Beero Kontposbubie — IlpakTuyeckue o pa30BaTENbHbIE PeCYPChI
padoThI padoTshI
Pa3zgen 1. Mexanndeckue siBJIeHHUSA
11 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 30 ) 4 bubmunoreka LIOK
' OINMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 18 0 4
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 15 1 2
AKOTbL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 63
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
bubmunoreka LIOK
2.1 M 0 8 3.5
CXAHITHECIIE KOTIEDANHA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 10 3
CXAHITHECIHIE BOTHEL SBYI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 18
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
11 DIIEKTPOMArHuTHOE MOJIe U 6 bubnmnoreka [JOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3gen 4. CBeToBbI€ AABJICHUS
bubmunoreka LIOK
4.1 3 8 2
AROHK! PaClipOCTPATICHILL CRETA https://m.edsoo.ru/7f4181ce
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 1 Bu6muotexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce

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

bubmunoreka LIOK

43 P 0 2 1
azJokeHue 0eoro cBera B CIEKTP hitps:/m.cdsoo.rw/7f4 18 Lce
Nroro no pazgeny 16
Pa3nen 5. KBanTOBBIE SIBJIEHUS
but6mmoreka [IOK
5.1 151 4 1
CIIyCKaHH€ U MOTJIOLIEHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
but6mmoreka [IOK
2
> CTpocHIe aTOMHOTO A/pa > https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A
53 JIEPHBIE PEaKLIUU 7 https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 16
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 1M I MOAYJIb
6.1 Mexannyeckue sBICHHS (TTIOBTOPUTEIBHO- 6 3 bubmuoteka [JOK
' 00001IaI0TNIT MOTYJTIh) https://m.edsoo.ru/7f41a4a6
60 TenuoBbie siBIEHUS (TIOBTOPUTEIHHO- 3 bubnmnoreka [JOK
’ 0000 MOYJIb) https://m.edsoo.ru/7f41a4a6
6.3 DNIEKTPOMArHUTHBIE SIBJICHUS 3 1 bubnmoreka [JOK
' (TTOBTOPHUTETHHO-0000IIAIOIINN MOYJIb) https://m.edsoo.ru/7f41a4a6
6.4 CBeTOoBBIC SABJICHUS (TTIOBTOPUTEIBHO- 1 1 bu6nuoreka [IOK
’ 00001IaI0TNIT MOTYJTIh) https://m.edsoo.ru/7f41a4a6
. but6mmoreka [IOK
6.5 I1 -0000 4
OBTOPHTENEHO-0DODIMAIOIIIH MOLY 5 https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/
I

Tema ypoka

KoandyecTBo yacoB

Bcer  KonTtpouasn
0 ble padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH s

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTebHbIE PeCypChl

JlonoJTHUTENbH
asi
uHopManus

dusuka — HayKa O
npupoje. SBienus
IIPUPOJIBI

1 Hepens

bubmunoreka LIOK
https://m.edsoo.ru/71416194

duznueckue
SBJICHUSA

1 Hegens

Puznueckue
BEJINYUHBI.
Pa3zmepHOCTSD.
dusnueckue
pUOOPBHI.
ITorpemnocTu npu
MPSIMBIX
U3MEPEHUAX

1 Henensa

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Ypok-
HcCcIe0BaHNE
"U3mepenue
JIMTHEWHBIX
pa3MepoB Tel U
MIPOMEXKYTKOB
BpemeHun"

2 "Henes

Jlaboparopuast
pabora

2 "Henes



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

"Usmepenue
00BEMa KUIKOCTH
U TBEpIOro Tema"

Jlaboparopuast
pabora
"Onpenenenue
pasMepoB MajbIX
Ten. Meton psaoB

2 "Henens

Meroas! Hay4HOTO
MO3HAHMUSL.
Onucanue
(bu3mIecKux
SIBJICHUH C
MTOMOILBIO
MoJeen

3 Henens

bubmunoreka LIOK
https://m.edsoo.ru/ff09{72a

Ypok-
HCCIICIOBAHUE
"IIpoBepka
THUITOTE3bI:
NAITBHOCTH IOJIETA
Iapuka,
MYIIEHHOTO
TOPU30HTAJIBHO,
TeM OOJIbIIIe, YeM
OOJIBIIIC BHICOTA
mycka"

3 Henend

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Crpoenue
BenecTBa. OIBITHI,
JTIOKa3bIBAIOIIHE

3 Henens

Bbubmunoreka LIOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09fe0a

TUCKPETHOE
CTPOCHHE
BEIECTBA

10

Jlaboparopuast
pabota "Ornenka
JMaMeTpa aTomMa
METOOM PSIOB (C
UCTIOJIH30BaHUEM
dbotorpaduii)"

4 genens

11

Ypok-
HCCIIEIOBAHUE
"HaOmronenue
TEIJI0BOrO

pacIrpeHust ra3oB.

OnEbITE IO
OOHaAPYKECHHIO
JIEUCTBUS CHII
MOJIEKYJISIPHOTO
IpUTSHKEHU"

4 nenens

12

JBr>xeHue 4acTHil
BCIIECTBA.
Huddysus.
bpoyHnoBckoe
JIBHKCHHUE

4 genens

Bbubmunoreka LIOK
https://m.edsoo.ru/7
fbubmmoreka [{OK
https://m.edsoo.ru/ff0a013e416
194

13

Ypok-
HCCJICIOBAHKE
"HaOnroaenue u
00BsICHEHHE
OpOYHOBCKOTO

5 Henmend



https://m.edsoo.ru/7
https://m.edsoo.ru/ff0a013e416194
https://m.edsoo.ru/ff0a013e416194

TBUKCHUSI U
muddy3un"

14

BzaumojaerictBue

JacCTHll BEIICCTBA.

MPUTSKCHUC U
OTTAJIKUBAaHUC

5 Henmens

but6mmoreka [IOK

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

15

ArperaTHble
COCTOAHUA
BCIIECTBA.
OcobeHHOCTH
arperaTHbIx
COCTOSIHUU BOJIEI

5 Henmend

16

MexaHu4deckoe
nerxenue. [1yTp,
TpaeKTOpHUs,
MepeMeILCHUE

6 Henest

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a05c6

17

PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JBUKCHHE.
CxopocTb

6 Henend

but6mmoreka [IOK

https://m.edsoo.ru/ff0a079¢

18

Haxoxnenue
CKOPOCTH, ITyTH U
BPEMEHHU NIPU
PaBHOMEPHOM
IPSMOJIMHETHOM
JBUKEHUU

6 Henend

but6mmoreka [IOK

https://m.edsoo.ru/ff0a0aed

19

Jlaboparopuast
pabora
"Onpenenenue

7 HEennens



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

CKOpOCTH
PaBHOMEPHOTO
NBIOKEHUS"

20

I'paduxu
IIPSMOJIMHENHOTO
PaBHOMEPHOT'O
JBUKCHHUS

7 HEenmens

21

Pemenue 3ama4d mo
teme "Pacuer
cpeaHen
ckopoctu"

7 HEnmensd

22

JlaGopaTtopHas
pabora
"Onpenenenue
CPEIHEH CKOPOCTH
CKOJIBKCHUSA
Opycka uimu
iapuka mno
HaKJIOHHOH
IIJIOCKOCTH"

8 Henmensa

23

OTHOCHUTENBLHOCTD
JIBHOKECHUS.
Crnoxenue
CKOpOCTEH MpHU
napajuieIbHOM
JIBMJKCHUN

8 Hemens

24

[Tonydenue u
aHanu3 rpauKoB
3aBUCHUMOCTH IIyTH

8 Henmensa




U CKOPOCTH
JBUKEHUS OT
BpEMEHU

25

Pemenue
rpadu4ecKux
3a/1a4 1o TeMe
"MexaHuKa.
PaBHOMepHOE
NPSAMOJIMHEHHOE
nBIKeHune"

9 Henens

26

SIBeHME MHEPLIHH.

3aKOH UHEPIUHU

9 Henens

bubmunoreka LIOK

https://m.edsoo.ru/ff0a0c10

27

B3anmoperictsue
TeJ KaK IpUYuHa
HU3MEHEHHUS
ckopoctu. Macca
TeNa Kak Mepa
MHEPTHOCTH TeNa
npu
MOCTYNAaTEIbHOM
JBUKEHUU

9 Henens

28

Ypok-
HCCIEA0BAHUE
"CpaBHEeHHUE Macc
o
B3aUMOJICVICTBUIO

TCI

10 senens

29

IImoTHOCTH
BeIECTBa

10 senens

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

30

Jlaboparopuast
paborta
"Onpenenenue
IUIOTHOCTU
TBEPAOrO Tema"

10 Hegens

31

Pemenue 3amau 1o
TeMe "Macca Tena.
IInoTHOCTE
BenrecTna"

11 Hepens

bubmunoreka LIOK

https://m.edsoo.ru/ff0al23c

32

CMecH U CILIaBEL.
[ToBepxHOCTHAs U
JIMHEHAas
IUIOTHOCTD

11 Hepgens

33

[Toaroroska k
KOHTPOJIBHOU
pabote mo Teme
"duznka — HayKa
0 MpUpOJE.
[TepBoHavasibHBIE
cBeneHus 00
aTOMHO-
MOJIEKYJISIPHOM
CTPOEHUHU
BEILIECTBA.
Mexanuka"

11 Henens

34

KoHnTponbHas
pabota mo Teme
"®duszuka — Hayka
0 TIpUpoJeE.

12 uepens



https://m.edsoo.ru/ff0a123c

[TepBonauaibHBIE
cBeneHus 00
aTOMHO-
MOJIEKYJIIPHOM
CTPOCHUU
BCIIECTBA.
Mexannka"

35

Cumna. SIBnedue
Taroreyus. Cuia
TSHKECTH

12 Henens

36

N3obpaxenue cui.

Pemrenue 3agad mo
TEME
"Onpenenenue
CHUIBI TSDKECTH"

12 mepens

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0al778

37

Cuna ynpyrocru.
3akoH ['yka

13 Hepens

38

Bec Tena.
N3mepenue cu.
Junamomerp

13 Hepens

but6mmoreka [IOK

https://m.edsoo.ru/ff0al8cc

39

Ypok-
HCCIICIOBAHUE
"HaOmrogenne
H3MEHEHHUS
CKOPOCTHU IpHU
B3aMMOJACHCTBUN

TEI

13 Henens

40

Pemtenue 3agad 1o
Teme "Cuiia

14 mwenens



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

yrpyroctu. Bec
Tena”

41

Jlaboparopuast
pabota "OmBbITHI,
JEMOHCTPHUPYOIIN
€ 3aBUCUMOCTH
pacTsHKeHUs
(medopmaniun)
NPY>XUHBI OT
MPUIIOKEHHOU
cuybl"

14 menens

42

Cuna tpeHus

14 nenens

but6mmoreka [IOK

https://m.edsoo.ru/ff0alb9c

43

CosxeHue Cuil.
PaBHOnelicTBYIOIIIA
s cHIa

15 menens

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ala70

44

Pemenue 3amau 1mo
TeMe "CrnoxxeHne
CHII.
PaBHOelicTBYIOIIIA
s crna

15 mHenens

45

Pemrenue 3agad mo
TEME
"B3anMoneiicTBue
Tea. Cuel B
MexaHuke"

15 menens

46

Pemrenue 3agad mo
Teme "Cuita
Tpenus". Ypok-

16 nenens



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

HCCIIeIOBAaHUE TI0
TeMe
"UccneqoBanue
3aBHUCHMOCTH CHJIBI
TPEHUS OT
I1oIaan
CONMPUKOCHOBEHUS"

47

JlaGopaTtopHas
pabota "OnbITHI,
J€MOHCTPUPYIOIIH
€ 3aBHCUMOCTh
CHJIbI TPCHUA
CKOJIb)KEHUS OT
CHJIbI JAaBJICHUSA U
Xapakrepa
COTIPUKACAIOLIUXCSI
noBepxHoCcTEn"

16 nenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

48

Pemenue 3amau 1o
TEME
"B3anMoneiicTBue
Tea. Cunel B
MexaHuke"

16 Henens

bubmunoreka LIOK
https://m.edsoo.ru/ff0alde0

49

KoHnTponbHas
pabota mo Teme
"B3auMoneiicTBue

TEI

17 uepens

50

JlaBieHue TBEPABIX
TEN

17 uepens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

51

Ypok-
AKCTICPUMEHT
"CnocoObI
onpeeaeHus
JaBJICHUS
TBepaoro Tena"

17 uenens

52

Ypok-
UCCIIEIOBaHKE
"3aBUCHUMOCTD
JaBJICHUS ra3a oT
TeMIeparypbl"

18 Henens

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a2376

53

JaBnenne
JKUIKOCTEN U
ra3oB. 3aKOH
ITackans

18 menens

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a25b0

54

ITneBMaTHUeCKHE
yCTpOMCTBa

18 Hemens

55

3aBUCUMOCTh
JaBJICHUS
KHUJIKOCTH OT
Ty OUHBI

19 menens

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2718

56

I'mppocratnueckuit

napaJiokc

19 menens

57

Ypok-npoekT
"N3yueHue
COOOIIAOIINXCS
cocy0B"

19 nenens

https://resh.edu.ru/subject/lesso
n/1538/start

58

Ypok-
KOH(EpeHIHS

20 Henens

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://resh.edu.ru/subject/lesson/1538/start
https://resh.edu.ru/subject/lesson/1538/start
https://m.edsoo.ru/ff0a3136

"T'uapaBnuueckue
MEXaHU3MEI"

59

Hcnonp3oBanue
BBICOKHX JaBJICHUN
B COBPEMEHHBIX
TEXHOJIOTHIX

20 "Henens

60

Pemrenue 3agad mo
teme "JlaBneHue
KAAKOCTH"

20 Hegens

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

61

Atmocdepa 3emin
W IPUYUHBI €€
CyILIECTBOBaHUS

21 Henens

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

62

Ypok-
UCCIIEIOBaHKE
"TIposiBnenue
JNIEUCTBUS
aTMOC(EpHOTO
naBieHus"

21 Henens

63

Nsmepenne
aTMOC(EpPHOTO
naBieHus. OneIT
Toppuuennu

21 uegens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

64

3aBUCHMOCTh
aTMOC(EpHOTO
JaBJICHUS OT
BBICOTHI HaJ|
YPOBHEM MOpPHI.
[TpuGops! ams
U3MEpEeHUs

22 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

aTMochepHOoro
JaBJICHUS

65

bapomerp-
aHepouJI.
ATtMocdepHoe
JIaBJICHUE Ha
Pa3IMYHBIX
BBICOTAxX

22 "Henens

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0a2fc4

66

BriTtankuBaromniasa
cuia. 3aKoH
Apxumena

22 "Henens

bubmunoreka LIOK

https://m.edsoo.ru/ff0a3276

67

Pemrenue 3agad mo
TeMme "3akoH
Apxumena"

23 Henens

68

Ypok-
UCCIIEIOBaHKE
"DKcnepuMeHTalb
HOE OOHapyKEeHHUE
JIeCTBUSA
JKUJIKOCTH U Ta3a
Ha MOTPY>KEHHOE B
HUX Teno"

23 Henens

69

Jlaboparopuast
pabora
"Onpenenenune
BBITAJIKUBAIOIICH
CHLTBI,
JEWCTBYIOIEH Ha
Teo,

23 "Hepensa

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

MOTpy>KEHHOE B
JKUIKOCTD"

70

IIlnaBanue Ten

24 "enens

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

71

Jlaboparopuast
pabora
"UccnenoBanue
3aBHCUMOCTH Beca
TeNa B BOJE OT
o0beMa
MOTPYKEHHOU B
KHUAKOCTHh 4aCTHUu
Tena"

24 "enens

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a3514

72

Bo3znyxomnaBanue.
[InaBanue cygoB

24 uenens

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

73

Pemenue 3amau 1o
TeMe "3aKoH
Apxumena.
VcaoBus naBaHus

TEI

25 "Henens

74

Pemenue 3ama4d mo
teme " [leiicTBue
JKMJKOCTH U ra3a
Ha MOTPYKEHHOE B
HHUX Teno"

25 "Henens

75

YPOK-IIpOEKT
"KonctpyupoBanu
€ apeoMeTpa Win
JIOJIKU U

25 "Henens



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654

onpeecHue
rPy30MO0ABEMHOCTH

76

IToaroroBka k
KOHTPOJIBHOU
pabote mo Teme
"JlaBneHue
TBEPABIX TE,
JKUIKOCTEN U
razoB"

26 Henensa

77

KoHnTponbHas
pabora 1o Teme
"JlaBneHue
TBEPAbIX Te,
JKUIKOCTEN U
ra3zos"

26 Henensa

78

Mexanuueckas
paborta

26 Henens

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0a3{82

79

MontHocTh

27 "uenens

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0a3 {82

80

Pemenue 3ama4d Ha
omnpeaeseHue
paboTHI
MOIITHOCTH

27 "uenens

81

PaGora cunbl
TSHKECTHU Y CUJIBI
TpPEeHUs

27 "uenens

82

Ypok-
UCCIIEJOBaHHE

28 Henensa



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

"Pacuyér
MOIITHOCTH,
pa3BUBaEMOM MpHU
noabEMeE 10
nectHuie"

&3

IIpoctsie
MEXAHU3MBI

28 Henensa

84

MoOMEHT CUJIBI.
IIpaBuno
MOMEHTOB

28 Henensa

85

JlaGopaTtopHas
pabora "U3yuenue
MpaBwJIa pblyara
JUTSL TIOABMDKHOTO U
HEMOJIBIYKHOTO
0110K0B"

29 uenens

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a478e

86

"3omoToe
npasuiio"
MCXaHHUKH

29 uenens

87

Pemrenue 3agad mo
TeMe "3050TOC
MPaBUIIO
MexaHuku" /
Bceepocculickas
MPOBEPOYHAs
pabora

29 Henens

but6mmoreka [IOK

https://m.edsoo.ru/ff0a48a6

88

Pemmenue 3agay o
Teme "Pabora
CHJIBI TSAXKECTHU U

30 Hegensa



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

cuiiel TpeHus" /
Bceepoccutickas
MIPOBEPOYHAs
paborta

89

YPOK-IIpOEKT
"[IpoekTupoBanue
MIOJIUCIIACTOB C
3aJJaHHBIMU
napamerpamu’

30 Hegensa

90

Ypok-
KOH(epeHIHs
"IIpocteie
MEXaHU3MBbI B
OBITY, TEXHUKE,
AKHUBBIX
opranusmax"

30 Hegensa

91

Koaddumnuent
IOJIE3HOTO
NEUCTBUSA MPOCTHIX
MEXaHH3MOB

31 Henensg

92

Jlaboparopuast
paborta
"Onpenenenue
KIIJI mogBm>xHOTO
M HETOBHKHOTO
010K0B"

31 Hepens

93

Mexanuueckas
SHEPTHS.
Kunetnueckas u

31 Henensg

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4252

MOTEHIMATbHAs
SHEprus

94

3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPTUU

32 "Hepensa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a4360

95

Ypok-
AKCIEPUMEHT
"DKcCnepuMeHTalb
HOE OTpe/IeICHIE
H3MEHCHMUS
KHHETHYECKON 1
HOTEHIIMAIbHOMN
SHEPIruu Mpu
CKaThIBAaHWUM Tella
10 HAKJIOHHOMH
IockocTH"

32 "Henensd

96

IToaroroBka x
KOHTPOJIbHOU
pabote 1o Teme
"Pabota u
MOIIHOCTb.
Oneprus"

32 "Henensd

97

KonTponbnas
pabora 1o Teme
"Pabota u
MOIIIHOCTb.
Oneprus"

33 nenens

98

Pabora ¢ Tekcramu
10 TeEME

33 Hepensa

Bbubmunoreka LIOK

https://m.edsoo.ru/ff0adee6d



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

"MexaHnueckoe
nBIkeHne"

99

Pabora ¢ Tekctamu
10 TeMeE
"CtpoeHue
BenecTna"”

33 Hegensa

100

Pabora ¢ Tekcramu
o teme "CHibl B
npupoae”

34 uenens

101

PaboTa ¢ TekcTramu
IO TEME
"JlaBneHue
TBEPABIX TEII,
JKUIKOCTEH U
razos"

34 uenens

but6mmoreka [IOK

https://m.edsoo.ru/ff0a4ffe

102

PaboTa ¢ TekcTramu
o Teme "OHeprus.
IIpoctsie
MEXaHU3MbI"

34 uenens

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

23



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpas3oBaTesbHbIE
padoThI padoThI
pecypcebl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO- Eub 1OK
. nonoTeKa
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 1 Henens
https://m.edsoo.ru/ff0a5256

MOATBEPXKICHUS

2 Macca 1 pa3Mep aTOMOB U MOJIEKYJT 1 I nepens

3 Monenu TBepAOro, XKUAKOIO U | 1 Henenst Bu6muotexa [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
Ypok-koudepennus "Kpucrammueckue 2 menens

4 u amop¢usie Tena. I'paden. [lonyuenue 1
HCKYCCTBEHHBIX aIMa3oB"

5 CMaunBaHue U KanWUISIPHOCTD. | 2 nenens
[ToBepXHOCTHOE HATSIKEHUE

6 TemnioBoe paclIupeHue U cxKaThue 1 2 Heens

7 Tennosoe neukeHue. Temmeparypa 1 3 Hepens

8 TemnepaTypHbI€ MIKaJIbI 1 3 Henens

9 BHyTpeHHsIst SHEpTus U CIocoObI e€ 1 3 Henenst
WU3MEHEHUS

10 Bunael renonepenaun 1 4 Henens
VYpok-koupepennus "Mcnonp3oBanue

11 TEIIOBBLIX CBOMCTB BEIIESCTB U 1 4 wenens

MaTCpHraoB B LEIAX



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

sHeprocoepexeHus"

12

KomnnuectBo TEILIOTEHL. Y IenbHas
TEIIOEMKOCTD

4 gHenens

13

VYpoxk-uccienoanue "[IpoBepka
TUIIOTE3bI JINHEWHON 3aBUCUMOCTH
JUTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUECKOU TPyOKe OT
TeMIneparypsl"

5 Henmensa

14

YpaBHeHHE TEIJIOBOTO OajlaHca.
TemooOMeH U TEMI0OBOE paBHOBECHE.
3akoH HeroToHa—Puxmana

5 Henmensa

15

JlaGopatopnas pabora "HccnenoBanue
SIBJICHUS TETUIOOOMEHA TIPH
CMEILIUBAaHUH XOJIOJIHOUN U ropsiuei
BOIEI"

5 Henmensa

16

Pemenne 3amau o reme "TemooOmen
U TEIJIOBOE paBHOBecHE"

6 Henensa

17

JlaboparopHast paborta "Onpenenenue
KOJIMYECTBA TETUIOTHI, TOTYYSCHHOTO
BOJION TIPH TEIUIOOOMEHE C HarpeThIM
METAJUTMYECKUM TUIUHAPOM"

6 Henensa

18

[InaBnenue u oTBEpCBaHUE
KPUCTAJUTMYECKUX BEIICCTB. Y IeTIbHAS
TCIIJIOTA IIJIABJICHUS

6 Henena

19

Pemrenue 3agaud mo treMme "IliaBienue u
OTBEPAEBAHNE KPUCTAUIUYECKUX TET"

7 Henmensa

20

JIaboparopHas padora "Omnpenenenue
parop p p
YAEIbHOU TEIIOTHI MIJIaBICHUS JIbaa"

7 Henmensa




21

VYpok-uccnenosanue "CpaBHeHUE
MIPOLIECCOB IJIABICHUS
KPUCTAIITMYECKHX TEJ U pa3MIrdeHHs
Mpu HarpeBaHuu amMmop(HbBIX Ten"

7 Henmensa

22

[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.
Hcnapenue

8 Henensa

23

Kunenwne. Y aenpHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTD
TeMIepaTypsbl KUIIEHUS OT
aTMOC(EepHOTO JABICHUS

8 Hemensa

24

Pemrenue 3agad mo reme
"[TapooOpazoBanue u KumneHue"

8 Hemensa

25

Ypok-uccnenosanue "OO0bsiCHEHNE
3aBUCUMOCTH TEMIIEPaTypPhbl KUTICHUS OT
naBiaeHus"

9 Henensa

26

HacplleHHbIil 1 HEHACHILEHHBIA Hap.
BnaxnocTe BO3ayXxa

9 menens

27

BriaxkxHocTh BO3yXa M €€ H3MEpEHHE.
JlaGopatopHnas pabora "Onpeznenenue
OTHOCUTENbHOM BIAXXHOCTU BO3/yXxa"

0.5

9 Henensa

28

Pemrenue 3agad mo teMme "BiaaxxHoCcTh"

10 Henens

29

Pewrenue 3ana4d u aHanu3 cuTyanuu,
CBSI3aHHBIX C SIBJICHUSIMU UCIIAPEHUS U
KOH/IEHCalluU

10 Henens

30

OHeprus TomIuBa. Y IenbHasl TEeIIoTa
CropaHus

10 Henens

31

[TpuHIUTIBI paOOTHI TETIIIOBBIX
IBUTaTEICH

11 Henens




39 [TapoBast TypOuna. J/IBurarens 11 nenens
BHYTPEHHETO CrOpaHus
33 KIIJI TerioBoro ABuratess 11 nenens
34 Pemenne 3agau mo teme "KII/] 12 Henmens
TEIJIOBOr0o nBurareis"”
Ypok-koHpepenus "TermioBsie 12 nenmens
35 JIBUTATEJIM U 3aIUATA OKPY>KaroIIen
cpenst"”
36 TemnnoBble MOTEPHU B TEMIOCETIX 12 nenena
3aKOH COXpaHEHHMS U IPEBPALICHUS 13 Henens
37 SHEPTUM B MEXAaHUUYECKHUX U TEIJIOBBIX
npoiieccax
[ToaroroBka K KOHTPOJILHOM paboTe MO 13 Henens
38 teme "TernoBsle siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BellecTna'
KonrponsHast pabora o Teme 13 Henenst
39 "Tennossle ABneHMs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BellecTna'
40 DyekTpu3anus Tel1. J[Ba posia 3apsa0B 14 nenens
VYpoxk-uccnenoanue "Hccienopanue 14 Henens
41 CIOCOOOB PAa3IMYHBIX BEIIECTB
HA?JIEKTPU30BbIBATHCS "
47 BzaumopeiicTBue 3apsoKeHHBIX TEII. 14 venens
3akon Kynona
43 OnexTpuueckoe nojie. Hanpspk€HHOCTD 15 nenens

3neKTpudecKoro nois. [Ipuaimn




CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH

44 Hocurenu >5ekTpuyeckux 3apsioB. 15 nenens
OnemeHTapHbIN 3apsan. CTpoeHue aroma

45 3aKOH COXPaHEHMS ANEKTPUUECKOTO 15 nenens
3apsana

46 IIpoBOHMKY, AUBIIEKTPUKHU U 16 nenens
MOJTYTIPOBOHUKHU

47 Ypok-koHpepeHius "IneKkTpusaus B 16 Henens
MMOBCEHEBHON XKU3HU"

48 Pemrenue 3agad mo reMe "3aKkoH 16 Henens
COXpAaHEHUS JIEKTPUUYECKOro 3apsaaa"

49 Onektpuueckuil Tok. ctouHuku 17 nenens
ANEKTPUYECKOTO TOKA
VYpoxk-uccnenoanue "Hccinenopanue 17 Henens

50 NEUCTBHUS DJIEKTPUYECKOTO OJIsL HA
IIPOBOJAHUKY U TUAIEKTPUKH"

51 DIEeKTPUYECKHUIA TOK B METa/LIaX 17 nenens

59 DNEeKTPUYECKHUM TOK B )KUJIKOCTSIX U 18 Henens
rasax

53 DJIeKTpUYecKast LEMb 18 nenens

54 Cuna Toka. AMIepmeTp 18 Henens

55 DNEKTPUUECKOE HANIPSKEHHE. 19 nenens
BonbT™meTp
Jlaboparopuas pabota "COopka u 19 menens

56 WCIIBITAaHUE AJIEKTPUUECKON LIeTIH

HOCTOSIHHOT'O TOKA"




57

3aBUCHUMOCTD CUJIBI TOKA OT
HanpspbkeHud. 3akoH OMa JyIsl ydacTka
enu

19 Henens

58

JlaGopatopHnas pabora "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETo Yepe3 pe3ucTop, ot
HaINpsDKEHHUS Ha PE3UCTOpPE U
CONPOTHUBIIEHHUS pe3ucTopa’

20 "enens

59

DNEKTPUUECKOE CONIPOTUBIICHHUE.
VY nenbHoe CONpOTUBIICHUE

20 "enens

60

Jlabopartophast pabora "Onpenenenue
YAEIBHOTO CONPOTUBIICHHUS
MpOBOIHMKA"

20 Henenms

61

Pemrenue 3agad mo reme
"DeKTpUYEeCKOe COMPOTUBIICHHUE.
VY nenbHOE conpoTuBIIeHHE"

21 Henens

62

Permtenne 3agaud mo reme "3akox Oma"

21 menens

63

IlocnenoBatenbHOE U napajijieJIbHOC
COCAUHCHUA IMIPOBOAHUKOB

21 menens

64

Jlaboparopnast padota "IIpoBepka
MIpaBWJIa CIOKEHUS HAMIPSHKEHUH MTPH
MocCJICA0BATCIIBHOM COCAMHCHNUU ABYX
pe3uctopos”

22 Henensd

65

Pemrenue 3agad mo reme
"locnenoBarenbHOE U TTapaLIeIbHOE
COEAMHEHHUS TPOBOJHUKOB"

22 Henensd

66

Jlaboparopuas padota "IIpoBepka
MpaBuiia [Tt CHJIbI TOKA MTPH

22 Henens




napajjicJibHOM COCANHCHUU
pe3uctopon”

67

Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
Oma 17151 pa3InyHOro COeIMHEHUS
IIPOBOJTHUKOB

23 Henens

68

OJ1C u BHyTpeHHEE COPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH Oma ni1s
MHOJIHOU enu

23 Henend

69

Pemenne 3agau o teme "OJIC,
BHYTpPEHHEE COMPOTUBIICHNE NCTOYHHUKA
ToKa. 3akoH OMa 11 mojaHou nenu"

23 Henensd

70

JlaGopatopHnas pabora "Onpeznenenue
OJ1C 1 BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHMKA TOKA"

24 »enens

71

[TpaBuna Kupxroga

24 »enens

72

Jlaboparopnas padota "IIpoBepka
npaBui Kupxrogda"

24 Henens

73

VYpoxk-uccienopanue "M3ydyeHue BOIbT-
aMIEePHBIX XapaKTePUCTUK HETMHEIHHBIX
3J€MEHTOB"

25 Henens

74

PaGora snekTpu4ecKkoro Toka.
MOIIHOCTB JEKTPUIECKOTO TOKA

25 "Henens

75

Jlaboparophast pabora "Onpenenenue
paboThI ¥ MOIITHOCTH AJIEKTPUUIECKOTO
TOKa"

25 Henens

76

3akon JIxoyns-Jlenna. [Torpedurenn
aneKkTpuyeckoro Toka. Koporkoe
3aMbIKaHUE

26 Henend




77

Ypok-koHpepeHmus "OObsICHEHNE U
MIPUHIIMIT JEHCTBUS TOMAIIHUX
3JICKTPOHArpeBaTEIbHBIX TPUOOPOB"

26 Henens

78

[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
TeMe "DIIEeKTpUUECKHUE 3apsIbl.
3apspKeHHBIE Tela U UX
B3auMoaeucTBUA. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

26 Henens

79

KonrponsHast pabora o Teme
"DnexkTpudeckue 3apspl. 3apsHKEHHbIE
Tella ¥ MX B3aUMOJICHCTBUSL.
[TocToAHHBIN 2JIEKTPUUECKUN TOK"

27 "Henens

80

IlocTostHHBIE MAarHUTEHL. MarHuTHOE
moJie 3eEMIIA U €0 3HAUEHHUE UTA KU3HU
Ha 3eMiie

27 "Henens

81

Ypoxk-uccienoanue "M3yuenue
MarHUTHOTO ITOJISI TOCTOSTHHBIX
MarHiTOB NP UX OOBETUHEHUH U
pasnenenun. Busyanusanus noss
MOCTOSIHHBIX MarHUTOR"

27 Henens

82

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUUYECKOTO TOKA

28 Henend

83

OnbiT AMniepa. MarautHoe mose
KaTymku ¢ TokoM. [Ipumenenue
AJIEKTPOMAarHUTOB B TEXHUKE

28 Henend

84

Cuna Amnepa u onpeieneHue eé
HaITpaBJICHU A

28 Henens

85

Pemenue 3agau no reme "Cuna Amnepa

29 Henens




U olpezeneHue e€ HampasieHus"

86

ONEeKTPOABUTaTENb IOCTOSTHHOIO TOKA.
Hcnons3oBanue dIeKTpOABUTATENICH B
TEXHUYECKHUX YCTPOMCTBAX U HA
TpaHCIIOPTE

29 Henens

87

Bcepoccuiickas nmpoBepodHas padboTa

29 Henens

88

Bcepoccuiickas nmpoBepodHas padboTa

30 Henensa

89

Jlaboparopnas pabota "H3yueHue
JICWCTBUSI MATHUTHOTO TOJIS1 Ha
MPOBOJIHUK C TOKOM"

30 menens

90

VYpoxk-koHpepenuus "[Ipakruyeckoe
IIPUMEHEHHE IEKTpoABUraTenei"

30 enens

91

JlabopartopHnas pabota
"KonctpyupoBaHue u u3ydeHue padoThl
AJIEKTPOABUTATENS "

31 Heneng

92

JlaGopatopnas pabora "H3mepenue
KII[ snexTpoaBuratebHOM
YCTaHOBKH"

31 "enens

93

OmnbiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIMH.
IIpaBuio Jlenna

31 "Henens

94

VYpoxk-uccnenoanue "Hccienopanue
M3MEHEHUHN 3HAUCHUS U HANPaBICHUS
MHIYKIIMOHHOTO TOKa"

32 Henend

95

Pemrenue 3agad mo reMe "3aKkoH
AJICKTPOMArHUTHOW WHYKIIUH.
IIpaBuio Jlenna"

32 Henend




96

Onextporenepatop. CriocoObl
MOJTYYCHHS DJIEKTPOIHEPTUN

32 "Henens

97

Ypok-koH(pepeHIus "DIeKTpOCTaHIIuU
Ha BO30OHOBJISIEMbIX HCTOUHHKA
sHepruu. [IpoOaemMbl IKOIOTHH.
ToIIMBHBIC STIEMEHTHI U
aneKTpoMoouIn"

33 Henens

98

KonTtponsHas pabora
"DeKTpOMarHUTHbIE SIBJIECHUS"

33 menens

99

Pabota ¢ Texcramu o teMe "TeruioBeie
SIBJICHUS"

33 Henensa

100

PaboTa ¢ TEKCTaMH 110 TEME
"DnexTpudeckue 3apsaabl. 3apsIKCHHbBIC
TeJla U UX B3auMoaeicTBue"

34 uenens

101

Pabota ¢ Tekcramu 1o Teme
"IloCTOSIHHBIN 27EKTpUUECKUI TOK"

34 uenens

102

Pabota ¢ Tekcramu o TeMe
"MarguTHbIe SIBICHUSI U
3JIEKTPOMAarHuTHAsE HHAYKIUs"

34 nenensa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

22.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
/i Tema ypoxka Beero Kontpoabubie IIpakTuueckue ilr;yqelmﬂ :)lﬁ];l;l;OBaTeﬂbHLIe
padoThI padoThl pecypesI
Mexanunueckoe aBrxeHne. MarepuaibHas
1 Touka. CriocoObl OnucaHus 1 1 Henens
MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 1 Henens
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbie BETUYHHBI, ONIEpaLlUU C | 1 Hepenst
BEKTOPAaMHU, TIPOEKIIUH BEKTOPOB
Paanyc-BekTop MarepuaibHON TOUKH,
4 1 1 Henmens
nepeMenieHre Ha MI0CKOCTH
5 PaBHOMEpPHOE ITPAMOIMHENHOE IBUKEHUE 1 2 Heens
6 Pemenue 3agau no reme "PaBHOMEpHOE 1 2 Hepend
MPSMOJIMHETHOE ABUKEHHE"
HepaBHomepHOE psSIMOTIMHEITHOE 2 menens
7 nBuxkeHne. CpefHsisi © MTHOBEHHAs 1
CKOPOCTb TeJla IPU HEPABHOMEPHOM
JBUKEHUHU
JlaboparopHas pabota "OnpeneneHue 2 Henenst
2 CpeIHElN CKOPOCTH CKOJIbKEHHUs OpycKa 1 |
WM IBHYKEHHUS IIapHUKa 10 HAKJIOHHOM
IJIOCKOCTH"
9 PaBHOYCKOpEHHOE NPSIMOJIIMHENHOE 1 3 Henens

JBH)KEHUE. Y CKOPEHUE




10

CKOpOCTbh PaBHOYCKOPEHHOTO
npsAMOJIMHEHHOTO NBMXkeHus. [ paduk
CKOPOCTH

3 Henmensa

11

Pemenue 3agau no teme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBrKeHusd"

3 Henmensa

12

[lepemerieHne mpu paBHOYCKOPEHHOM
NPSIMOJIMHEIHOM JIBUKCHUN

3 Henmensa

13

JlaGopatopHas pabota "OnpezneneHue
YCKOPEHHUS Tella PU PaBHOYCKOPECHHOM
IBUKEHHUHU 110 HAKJIOHHOM MI0CKOCTH"

4 geneins

14

Pemenne 3amgau no reme "llepemernienue
IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHOKeHUN"

4 genens

15

JlaGopaTtophast pabota "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHHU MPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTu"

4 penens

16

['padmyeckas uHTEpIpETALUs YCKOPEHUS,
CKOPOCTH, MIPOWUIEHHOTO MyTH U
nepeMenieH s 1Sl MPSIMOIMHEHHOTO
JIBUKCHHUS

4 penens

17

Pemenue 3amad mo teme "["padudeckas
WHTEPIPETAIs YCKOPEHUsI, CKOPOCTH,
MIPOMICHHOTO My TH U TIEPEMEILCHUS IS
MPSAMOJIMHEHHOTO JBHKEHUA"

5 Henmensa

18

Yckopenue cBoO6ogHOTO nageHus. OmbIThI
[Nanunes

5 Henmensa




19

Pemenne 3amgau no reme "Yckopenue
CcBOOOAHOTO TafcHUS"

5 Henmensa

20

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU3OHTY

5 Henmensa

21

Pemenue 3agau mo teme "JIBuxkeHue tena,
OpOIICHHOTO MO/ YTJIIOM K TOPU30HTY"

6 Henensa

22

JlaGopatopHas pabota "HccnenoBanue
JIBIDKCHUS TeJ1a, OPOIIEHHOTO MOJ] YTIIOM K
FOpU30HTY"

6 Henens

23

Pemienne 3agau mmo tTeme " JIBrokeHHE IO
JIEHCTBUEM YCKOPEHHUS CBOOOHOTO
nageuus"

6 Henmensa

24

JIBH>KEHME MO OKPYKHOCTH

6 Henmensa

25

JIuHeiHas U yrioBasi CKOPOCTb, IIEPUOJT U
4acToTa

7 Henmensa

26

CKopoCTb U yCKOpEHHE MPH IBUKEHUH 110
OKPY>KHOCTHU

7 Henmensa

27

Pemienne 3agay 1o treme " J[BrkeHue 1Mo
OKpYXHOCTH"

7 Henens

28

Ypok-koH(pepennus "Pacrno3naBanue u
npuOIKEHHOE OMTUCAaHUE PA3TUIHBIX
BUJIOB MEXAHUYECKOTO ABIKEHUS"

7 Henmensa

29

[ToaroroBka Kk KOHTPOJILHOU paboTE MO
TeMme "MexaHnYeCKOe IBIKEHUE U
CHoco0BI ero onucanusa"

8 Henensa

30

KoHnTtponbHast pabota mo teme
"MexaHn4ecKoe IBMKEHNUE U CIIOCOOBI €T0
onucaHus"

8 Hemensa




8 Henensa

31 IIepssiit 3ak0oH Hprorona. Bektop cuisl
1 Bropoii 3akon HeroToHa. 8 Hexens
PaBHOelicTBYIOIIIAs crla
33 Tperuii 3akoH Hetorona. Cynepno3unus 9 Henens
cui
34 Cuna ynpyroctu. 3akon I'yka 9 menens
35 Pemenue 3agay mo teme "Cuia 9 "Henens
ynpyroctu"
JlaboparopHnas pabota "Hccrienoanue 9 Henens
16 3aBHCUMOCTH CHUJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedhopmaruu npykuHb!"
37 Cuna tpenus. Kospduiment tpenus 10 nenens
38 JlaGopaTtopHast pabota "Onpezaenenue 10 Henens
Kod(UITMEHTa TPEHUS CKOIBXKCHUS"
JlaGopaTtopHast pabota "HccnenoBanue 10 Henens
39 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHJIbI HOPMaJIbHOTO JIaBJIeHUs"
40 JIBHMKEHUE Tel 0 OKPY’KHOCTH 10 10 nenens
JeCTBIEM HECKOJIBKUX CHUJI
41 3akoH BepHymy 1 oabEMHAs CUla KpbLIa 11 nenens
VYpoxk-koHpepennus "CoBpeMeHHbIE 11 Henens
JeTaTeabHbIE alnaparkl, Cy1a Ha
42 MOJABOJHBIX KPbUIbSX, aHTUKPBLIO HA

CKOPOCTHBIX aBTOMOOUIISIX. JIBIKEHUE
1o€e3/1a Ha MarHUTHOM noxyuike"




Cua TsSHKeCTH U 3aKOH BCCMHPHOT'O

11 Henens

43
TATOTCHUS
44 JIBr>keHue Tesl BOKPYT IPaBUTALIMOHHOTO 11 Henens
neHTpa. [lepBas kocMuyeckasi CKOpOCTb
45 HeBecoMOCTh 1 MeperpysKu 12 nenena
46 PaBHOBecue MaTepuaJbHOW TOYKHU. 12 nenens
AOGCOIIOTHO TBEPOE TEIIO
47 MowmeHT cunbl. IIpaBuio MOMEHTOB 12 nepens
43 VYpok-uccienosanue "OmnpenencHue 12 nenens
LEHTPA TSHKECTH PA3JIMYHbIX TEN"
HNmnynsc Tena. IsMeHeHHe UMITyibca. 13 nenens
49 HNmMnynsc cumsl. YIpyroe u Heynpyroe
B3aMMO/JICHICTBUE
50 3aKOHbI U3MEHEHUS U COXPaHEHUS 13 Hepens
UMITyJIbCa
51 PeakTHBHOE JIBUKEHHUE 13 nenens
Pemenue 3anau no teme "3akoH 13 Henens
52 COXpaHeHUs UMITyJibca. PeakTuBHOE
JIBUKEeHuE"
53 Mexanudeckas paboTa U MOIHOCTh 14 nenens
54 PaGora cuibl TsDKECTH, CHITBI YIPYTOCTH U 14 venens
CHUJIBI TPEHUS
JlaboparopHas pabota "Onpenenenue 14 uenens
55 paboThI CUJIBI TPEHHS TPU PABHOMEPHOM

JIBUKEHHUH Teja 10 TOPU30HTATBHON
MOBEPXHOCTH"




56

CBs13b 3HEpTUH U pabOTHI

14 wenens

57

JlaGopaTtopHast pabota "Onpezaenenne
paboTHI CHJIBI YIIPYTOCTH TIPU TObEME

T'py3a ¢ UCIIOJIB30BAHUEM HCIIOABHUIXHOI'O U

[MOABUYKHOTO OJIOKOB"

15 Henens

58

[ToTeHmanpHas HEPTUst

15 Henens

59

Kunernueckas sueprus. Teopema o
KMHETUYECKOU DHEPIUU

15 menens

60

3aKOH U3MECHEHHS U COXPAHCHHUS
MEXaHUYECKOM SJHEPrUuu

15 Henens

61

Pemmenue 3agay mo reMme "3aK0OHEBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHeprun"

16 Henens

62

[ToaroroBka Kk KOHTPOIBHOU paboTE MO
TeMme ""B3anMoneiicTBrue Tel. 3aKOHEI
coxpaHeHus"

16 wenens

63

KonTtponsHas pabora o Teme
"B3anMogelCcTBHUE TEI. 3aKOHBI
coxpaHeHus"

16 menens

64

KonebarensHaoe nBrmxenne. OCHOBHBIE
XapaKTePUCTUKHU KOJIeOaHUI: TeproI,
qacCToTa, aMHJII/ITYI[a

16 Henens

65

MaremaTuuecKkuii U Npy>KUHHBIN
MasTHUKH. JlabopaTtopHas pabora
"HccnenoBanve 3aBUCMMOCTH MTEpUO/Ia

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

17 Henens

66

JlaGopaTtopHast pabota "HcciaenoBanue

17 Henens




3aBHCUMOCTH TepHoa KoneOaHu
IPYKUHHOI'O MasiTHUKA OT Macchel rpy3a”

67 TapMoHHUYECKHEe KOIeOaHus 17 nenens
68 JlaboparopHas pabota "M3mepenue 17 uenens
YCKOpEHUsI CBOOOTHOTO TaeHus"
69 3aryxaroiue KoneOanus. BeiHyX1eHHbIE 18 Henens
Konebanus. Pezonanc
70 [IpeBpaiienue sHepruu npu 18 Henens
K0J1e0aTeIbHOM JABM)KEHUU
VYpok-uccnenosanue "IIposepka 18 Henens
71 HE3aBHCHUMOCTH IEPUOJIa KOJICOAHHI
rpy3a, HOJBEUIEHHOIO K JIEHTE, OT MacChl
rpysa"
7 MexaHu4ecKkHe BOJHBI: IPOIOIbHBIE U 18 Henens
MOTNEPEYHbIE
7 CBolicTBa MEXaHUYECKUX BOJH. JlinHa 19 Henens
BOJIHBI U CKOPOCTh €€ paclpoCTPaHECHUS
VYpok-uccnenosanue "Habnronenue 19 venens
74 uHTephepeHIuy U AUGPaKIud BOJIH Ha
MMOBEPXHOCTH BOJIBI"
Ypok-koHpepenmus "MexaHuueckue 19 nenens
75 BOJIHBI B TBEpAOM Teie. CelicMuyeckue
BOJIHBI"
76 3Byk. PacnipocTpanenue u oTpaxxeHue 19 nenens
3ByKa
77 Pemenue 3agau no reme "3ByK"
73 Ypok-uccnenoBaHue 20 mepens

"DKCHepUMEHTAIBHOE OIIPEIEICHHE




T'paHUIl YaCTOTHI CJIBIIINMBIX 3BYKOBBIX

Kosiebanui"

79 I'poMKOCTB 3ByKa 1 BBICOTA TOHA. 20 enens
AKyCTHYECKUI PE30HAHC.

20 Ypok-uccnenosanue "Habmronenue u 20 Henens
00BSICHEHUE aKyCTHYECKOro pe3oHaHca"
Wndpassyk u ynbrpassyk. Kondepenius 20 nenmens

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUIX"

22 DJIEKTPOMArHuTHOE MOJE U 21 menens
3JIEKTPOMArHUTHbIE BOJIHBI

83 CBoiicTBa H7€KTPOMATHUTHEIX BOJIH 21 menena
Ypok-kondepentmus "llkana 21 Henens
3JIEKTPOMAarHUTHBIX BOJIH. Mcnionp3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JUUISl COTOBOM
cBs3u. Paguonokanus. KocMuueckas cBsi3b
"

35 Pewrenue 3an1a4 Ha onpeeIeHUE 4aCTOThI 21 menens
Y JUTUHBI YJIEKTPOMArHUTHOW BOJTHBI

26 DneKTpOMarHuTHast MPUPO/ia CBETA. 22 uepens
CxopocTh cBeTa

27 BosHOBBIE CBOICTBA CBETA: 22 Hepens
uHTephepeHIus U TudpaKIus

23 JIyudeBast MoJienb CBETA U TEOMETPUYECKAs 22 Henens
onTuka. MictouHuku ceera

29 [IpsamonuHEtHOE pacIpOCTpaHEHNE CBETA. 22 menens

3atmenus CosHia v JIyHbl




90

3akoH oTpaxeHus cera. [lnockoe 3epkano

23 Henens

91

[TocTpoenue n3o0paxeHui,
c(hopMUPOBAHHBIX 3€PKATIOM

23 Henend

92

[Ipenomnenne cBera. 3aKOH NPEIOMIICHUS
csera. [lonHoe oTpakeHue cBera.

23 Henens

93

JlaboparopHnas pabota "Hccrnenoanue
3aBUCHMOCTH yTJjIa PEJIOMJICHUS OT yTiia
1aJIeHUs] CBETOBOI'O JIyda Ha FPaHUIle
«BO3yX-CTEKIIO»"

23 Henens

94

VYpok-uccnenoBanue "AHanus u
00BsICHEHUE ONTUIECKOTO MUpaXxka'

24 Henens

95

Ypoxk-koupepennus "Hcnons3oBanue
MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IBI, OITHKOBOJOKOHHAS CBI3h"

24 Henens

96

JIun3za, Xox ny4el B IUH3E

24 »enens

97

dopmyiia TOHKOHN JTUH3BI

25 "Henens

98

JlaGopaTtopHas pabota "Onpezaenenue
(OKYCHOTO PACCTOSHUS U OTITUYECKOM
CWJIBI coOMparoteit JTuH3bI"

25 Henens

99

[Tomyuenue n300paskeHH ¢ ITOMOIIBIO
cobuparoieil U pacCeMBaOIICH JTNH3

25 Henens

100

Ypok-koHpepennus "[IpuHnmn neiicTBus
ONITUYECKUX NMPHOOPOB (MHUKPOCKOIL,
Teneckorl, ¢poroanmnapar)"

25 »enens

101

I'ma3z xak onTudeckas cucreMa.
bim3opykocTh U JaJIBHO30PKOCTH

26 Henensd




Paznoxxenne 6emoro cBeTa B CIEKTP. 26 Henenst
102 Omnebitel HetoToHa. Crnoxxenue
CIEKTpANbHBIX 11BETOB. /luctiepcus cBeta
VYpoxk-npaktukym "HaGmronenue u 26 Henens
103 00BsICHEHUE OMBITOB MO PA3I0KEHHUIO
6emnoro cera B ciekTp. [lomydenue 6emnoro
[[BETA [IPU CJIIOKEHUHU 1IBETOB"
104 OmneiTel Pe3epdopna u mranerapHas 26 Henens
MoJieb aToMa
105 ITocrynarer bopa. Moaens aroma bopa. 27 nenens
Hcnyckanue v MOTJIOIIEHHE CBETa aTOMOM.
106 KBantel. JInHeHYaThIE CIIEKTPHI 27 menena
VYpoxk-npaktukym "HabmroneHue 27 wenens
107 CITONIHBIX U JIMHENYaThIX CIIEKTPOB
W3JIyYEHHS U UCITyCKaHuA"
108 PagnoaktuBHOCTh. Asb(da-, 0eTa- 1 ramMmma- 27 nepens
U3ITy4eHUs
109 Crpoenue atomHoro siapa. Hykinonnas 28 Henens
MO/JIeNIb aTOMHOTO si/Ipa
110 PajnoakTHBHBIE MpeBpanieHus. M30Tomsl 28 Hepens
111 I[Tepuon nonypacnazaa 28 nezend
Ypok-koudepennus "JleiicTpue 28 Henens
112 PaAMOAKTUBHBIX U3JIyYCHUN HA KUBBIE
OpraHu3MBl. 3alMTa OT PAAUOAKTHBHOTO
n3ydeHus"
S nepHble peakiuu. 3aKOHbI COXPaHEHUS 29 mepens

113

3apsAaA0BOTO U MAaCCOBOI'O YUCCLII




114

DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b
MaccChl U SHEPTUU

29 "Henens

115

Pemenue 3agau no teme "SnepHbie
peakuuu. JHeprus cBsizu"

29 Henend

116

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE371

29 "Henens

117

Ypok-koHpepenmus "Anepuras
9HEepreTuka. JKOJIOTHIECKUE MPOOIEMBI
SIIEPHON PHEPreTUKH"

30 menens

118

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMme "Konebdauusa 1 BoiHbL. CBETOBBIE U
KBAHTOBEIE ABICHUA"

30 Henensa

119

Kontposbnas padota mo teme "Kosebanus
¥ BoJIHBI. CBETOBbIE U KBAaHTOBHIE
sABICHUS"

30 Henensa

120

Pewienne pac4eTHbIX 110 TEME
"MexaHnueckoe J1BUKeHUE"

30 "enens

121

Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3a1ay4 o teme ""B3zaumoneiictue Ten"

31 Heneng

122

Pemienne pacyeTHBIX M Ka4E€CTBEHHBIX
3a1a4 1o TeMe "3aKOHbI COXpPaHECHUS
SHEpPruu U UMIyJbca'

31 Henensg

123

JlaboparopHbie pabOTHI IO TEME
"MexaHnyeckoe aBHKeHue"

31 "enens

124

JlaboparopHbie pabOTHI IO TEME
"B3aumopeiicteue ten"

31 "Henens

125

JlabGopaTtopubie padoTsl 1o Teme "IIpocTrie
MEXaHU3MbI"

32 Henend




Pemenne PACUCTHBIX U KAYCCTBCHHBIX

32 "enens

126 1
3azna4 no teme "Temnossle mpoueccs”
127 Pemenue pacueTHbIX M KaU€CTBEHHBIX 1 32 "enens
3agad4 mo teMe "BiaaxHocTh"
Pemenue pacyeTHbIX U KaU€CTBEHHBIX 32 Henens
128 3aaa4 o teme "KIIJ[ TernoBbix 1
nBurareiei”
Pemenue pacyeTHbIX U KaU€CTBEHHBIX 33 Henens
129 3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O 1
TOKa"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
130 | " 1 33 Henens
3aznad no teme "KIIJI anexTpoycTaHOBOK
131 JlaGopaTopHbie paboThI 10 TeMe "3aKOHBI 1 33 Hemens
MMOCTOSTHHOTO TOKa"
JIaGopaTopHbIe pabOTEI [0 TEME 33 "enmend
132 1
"CseToBbI€ ABlIeHUT"
Pabora ¢ Texctamu o teme "3aKOHBI
133 " 1 34 genens
COXpaHEHUs B MEXaHHUKE
134 Pabora ¢ Texcramu o Teme "Koiebanus u 1 34 wenens
BOJIHBI"
135 Pabora ¢ Texcramu o teme "CBeTOBEIE 1 34 "enmens
SABJIEHUS"
136 Pabora ¢ Texctamu no teme "KBanrtosas u | 34 genens
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 136 245

I[TPOIT'PAMME




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBGpﬂEMLIe NnpeaAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTe.]'IbH()ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/IH

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBICHUE

1.3

pacrio3HaBaThb IMPOSBJICHUC N3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJICHUU B
OKpY’KalollleM MHUpE, B TOM uuciie (U3NYEeCKUe SBICHUS B MPUPOAE, TPU
9TOM MEpCBOAUTDH MMPAKTUYCCKYIO 3aiavy B yqe6Hy10, BBIJCIATH
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OTKCBHIBATh M3y4YCHHbIE CBOMCTBA Tel U (PU3UYECKHE SIBJICHHUS, HCIIONIB3YS
¢u3uueckue  BEIMYMHBI, NpPHU  ONHCAHUU  MPABUIBHO  TPaKTOBATh
(¢U3UUECKUl CMBICT HCIIOJIB3YEMbIX BEIMYHH, UX 0003HAYCHUS U CIUHUIIBI
(¢U3NUEeCKUX BEIWYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(Gu3n4ecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMH, CTPOMTH TIpaduKu
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINUUH

1.5

XapaKTepU30BaTh CBOWCTBA TN, (U3MUYECKHUE SIBICHUS U MPOLECCHI,
UCIIONIb3YSl  M3YyUYEHHbIE 3aKOHbI, NPU O3TOM JaBaTh  CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATUYECKOE BHIPAKCHHE

1.6

O0BACHATH (PU3HUYECKHE ABICHUSI, IPOLIECCHI U CBOMCTBA TEJN, B TOM YUCIIE U
B KOHTEKCTE CUTYyaluil IPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BbACHEHHE U3 1 — 2 JTOrMYecKux
IaroB ¢ omnopoil Ha | — 2 HM3y4YEHHBIX CBOMCTBAa (U3NUYECKUX SIBICHUH,
($U3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

peumatb pacyéTHble 3a7adyd B 1 — 2 JEWCTBUA, HUCIOJIB3YS 3aKOHBI M
dbopMyIbl, CBs3bIBatONME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCJIOBUsA 3ada4u 3alHCbIBATL KPATKOC YCJIIOBUC, IMOACTABJIATH (bI/IBI/I‘IeCKI/Ie
BEJIMYMHBI B (OPMYJBI M TNPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIC, HGOGXOI[I/IMBIG AJId pCIICHHUA 3a4da4, OLUCHUBATH PCAJIMCTUYHOCTDH
MOJTYYECHHOUN (PU3MUECKON BEIIMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPELIUTh MPH I[OMOIIX
(U3UUECKUX METOJIOB, B OMMCAHUU HCCIIEIOBAHUS BBIIEIATH MIPOBEPIEMOE
IPEII0JIOKEHNE (TUIIOTE3Y), pa3andaTh U UHTEPIPETUPOBATDH MOTYUEHHBIN
pe3yabpTaT, HaXOIWTh OMIMOKM B XOJ€ OIBITA, JENaTh BBIBOJBI IO €ro




pe3yapTaTtam

1.9

IPOBOJUTH ONBITHI IO HAOIIOAEHUIO (PU3NUECKUX ABICHUN WIH (PU3NIECKUX
CBOWCTB Ten: (hOpPMYJIHPOBATH IMPOBEPSIEMbIC IMPEANOIOKEHUS, COOMPAThH
YCTAHOBKY W3 INPEIJI0KEHHOT0 000pYyJI0BaHMs, 3alMCBIBATh XOJ OIbITa U
(GopMyIHpOBATH BBIBOBI

1.10

BBIMIOJHATh MpsIMbIE H3MEPEHUsT C HCIONb30BAHMEM AaHAJIOTOBBIX U
u(poBbIX TPUOOPOB, 3aNMUCHIBATh IIOKAa3aHUsA MPUOOPOB C YUYETOM
3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOAMUTH MCCIIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMUYUHBI OT
Opyrod ¢ HCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUl, ydyacTBOBaThb B
IUTAHUPOBAaHUM  y4yeOHOro HccieloBaHus, coOupaTb YCTaHOBKY U
BBIMOJHATh HM3MEPEHHUs, CIEAysl MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TONYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIUYUH B BUJC
NPEJIOKEHHBIX Ta0nuI W TpaduKOB, AENaTh BBIBOJABI IO pE3yJIbTaTaM
UCCIIEI0BAHUS

1.12

IPOBOAUTh KOCBEHHBIE H3MEpeHHUs (U3NYECKUX BEIUYMH, CIeays
NPEJIOKEHHOW WHCTPYKLUMU: TPHU BBIIOJHEHUH W3MEpEeHUuN coOuparh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUHCIATH 3HAUYEHUE HMCKOMOM
BEJIMYMHBI

1.13

coOJII01aTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000py10BaHHEM

1.14

yKa3blBaTh HPUHIMIBI JEHCTBUA NPUOOPOB M TEXHMYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPHHIUIBI  JCHCTBUS  M3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO WX OMHCAHUs, MCIOJb3Ys 3HAHUS O
CBOMCTBaxX (DM3WYECKUX SIBICHUM M HEOOXOIWMBbIE (M3UYECKHUE 3aKOHBI W
3aKOHOMEPHOCTH

1.15

OPUBOANUTH  NpUMEpPHl  (HAXOAWTh  HMH(pOpMAIMIO O  MpUMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3MYECKHX 3HAHWUH B IOBCETHEBHOM
KU3HHU I oOecrieueHusi 0€30MacHOCTH Mpu oOpamieHuu ¢ mpudopamMu 1
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 3I0POBbS U COOJIIOJACHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpefie

1.16

OCYILECTBIISATh OTOOpP HMCTOYHMKOB HHPOpMauuMu B ceTH MHTepHeT B
COOTBETCTBUU C 33/IaHHBIM IOWCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHUM ¥W MyTEM CpaBHEHUS PaA3IMYHBIX HWCTOYHHKOB  BBIICIATH
nH(popMaIno, KOTOpas SBISICTCS MPOTHBOPECUYMBOMUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

UCIIONIb30BaTh TPHU BBHIMOTHEHUH YYEOHBIX 3aJaHUi HAYYHOIOMYJISPHYIO
auTepaTypy (PpU3NUYECKOro CoAep KaHMsl, CIIPAaBOYHBIE MaTEPHUAJIbl, PECYPCHI
cetu HHrepHer, BiageTp NpUEMAaMU  KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIMU (HU3NYECKOTO COZACPKAHUSA, B TOM




qrcie MyOJIMYHO JeNaTh KPaTKUe COOOIICHHsSI O pe3ysIbTaTax MPOEKTOB WIIH
y4eOHBIX MCCIEOBAHUN, TIPU STOM TPaAaMOTHO HCIIOIh30BaTh W3Yy4YEHHBIN
MOHATUUHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHHUE
Mpe3eHTauuen

1.19

OpY BBIOJHEHUM Y4YEOHBIX TNPOEKTOB M HCCIEIOBAaHHMHA pPacHpenesnsiTh
0053aHHOCTH B TpYIIE B COOTBETCTBHM C IIOCTABJICHHBIMH 3a/1a4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEWUCTBUM, aJCKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTh  TIPYyNINbl,  BBICTPAUBaTh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUNThIBAsi MHCHUE OKPYKAIOLINX

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBGpﬂEMLIe NnpeaAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTe.]'IbH()ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/IH

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrio3HaBaThb IMPOSIBJICHUC N3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJICHUU B
OKpY’KalollleM MHUpE, B TOM uuciie (U3NYEeCKUe SBICHUS B MPUPOAE, TPU
3TOM TIEPEBOJIUTH MPAKTHUECKYIO 33Jady B Yy4eOHYIO, BBIJCIATh
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OTKCHIBATh M3yUYCHHbIE CBOMCTBA TeN U (PU3UYECKHE SIBJICHHUS, HCIIONB3YS
¢u3uueckue  BEIMYMHBI, NpPHU  ONHCAHWU  MPABUIBHO  TPaKTOBATh
(¢U3MUeCKUil CMBICT HCIIOJIB3YEMBIX BEIUYMH, OOO3HAYCHHUS WU CIUHMIIBI
(¢U3NUEeCKUX BEIUYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3n4ecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMH, CTPOUTH TIpaduKH
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJd, (U3MUECKHUE SIBICHUS U MPOLECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHbI, TIPU O3TOM JaBaTh  CJIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €70 MATEMATUYECKOE BhIPAKCHHE

1.6

OOBSICHATh (PU3UYECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalll IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BACHEHHE U3 1 — 2 JTOrMYecKux
[IaroB ¢ NMOMOMIBI0 | — 2 W3yYeHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
($U3MUECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3aadud B 2 — 3 JAEWCTBUS, HCIONbB3Yysl 3aKOHBI U
dopmybl, cBs3bIBaOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajHM3a
YCJIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCJIIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JJIs peIleHus 3aJaud, BBHIOMpPATh 3aKOHBI U (POPMYIIBL,
HeoOXonuMBble JUIsl €€ peleHHs, MPOBOJAUTH pacuéThl M CPaBHUBATh




MOJIYYCHHOC 3HAYCHUC q)H3H‘-I€CKOﬁ BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacmo3HaBaThb NPOOJIEMBbI, KOTOpPblE MOXHO pEIIUTh TMpPU MOMOIIH
(GUBHYECKUX METOJOB, HCIOJB3YsS OIUCAHHE WCCICNOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAINOJIOKEHHE, OLIEHUBAaTh IPABWIBHOCTh  MOpPSAJKA
MIPOBE/ICHUS UCCIIEIOBAHUS, JIEaTh BHIBOIbI

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO GU3NYECKUX SIBICHUN WM (PU3UUECKUX
CBOMCTB Ten: (pOpMyIHpOBaTH MpPOBEPSiEMbIE MPEANONIOKEHUS, COOUpPaTh
YCTaHOBKY M3 TPEIOKEHHOTO 00O0pYy/IOBaHUS, OMHCHIBATH XOJ OIbITA U
(dbopMyIIHpPOBaTh BEIBOJIBI

1.10

BBITMOJHATH MPSMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX PUOOPOB
U JTaTYNKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YyJbTaThl U3MEPEHHH C
y4ETOM 32/TaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOAMTH MCCIIEOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIMYUHBI OT
Opyrol ¢  HCIONb30BAHHEM  NPSIMBIX  H3MEPEHMi:  IUIaHUPOBATH
UCCIIeIOBaHHEe, CcOOUpaTh YCTAaHOBKY U BBIMOJHATH H3MEPEHHs], CIeays
NpeJIOKEHHOMY  IUIaHy,  (UKCHPOBAaTh  pe3yNbTaThl  MOJYyYEHHOU
3aBHCUMOCTH B BUJE TaONIUL U rpaduKoB, AeIaTh BHIBOJBI 110 pe3yibTaTaM
UCCIIEI0BAHUS

1.12

MPOBOANTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEJIWYUH: IUIAHUPOBATH
U3MEpEeHUs, COOMpaTh  HKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  CIeays
MPeI0KEHHOW HHCTPYKIMHU, U BBIYUCISATH 3HAYCHUE BETUYUHbI

1.13

coOuro1aTh MpaBUiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM
000py10BaHHEM

1.14

XapaKTepu3oBaTh MPHUHLUUIBl  JCHCTBUS  M3YYEHHBIX INPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX ONMUCAHHUSA, UCHOJB3Yys 3HAHHS O
CBOWCTBaX  (U3MYECKUX SBJICHUA M  HEoOXOonuMble  (PHU3UUECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IIPOCTHIE TEXHUYECKHME YCTPOWCTBA M HW3MEPUTEIbHBIE
npuOOphl MO CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABJIATH CXEMBbI
DNEKTPUYECKUX  LENed ¢  MOCHEAOBAaTEIbHBIM W IApaUIEIbHBIM
COCTMHEHUEM DJJIEMEHTOB, pa3jindas YCJIOBHBIE OOO3HAUEHUS SJIEMEHTOB
ANEKTPUYECKUX LIETIEN

1.16

NPUBOAUTH  TpUMEPHl  (HAaxXoauTh  MHGOPMAIMIO O  MpUMEpax)
NPAaKTUYECKOT0 HCIOJIb30BaHUS (DU3NYECKHX 3HAHUH B MOBCETHEBHOM
KHU3HU U1 oOecrieyeHus Oe30MacHOCTH MpH oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3/I0POBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH cpeie

1.17

OCYILECTBIIATh TMOMCK HH(pOpMAMU (UIUIECKOTO COJACPKAHUA B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIUXCA 3HAHUW M IIYyTEM CpPaBHEHMUs
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIENATH MH(POPMALINIO, KOTOPask ABISETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBIIOJHEHUU Y4YEOHBIX 33JaHUN HAy4YHO-MOMMYJISIPHYIO




aUTEpaTypy (pU3MUECKOro COMEpKaHMs, CIPABOYHBIE MaTepPHAaJIbl, PeCypChI
cetu HMHrepHer, BiIagerb NpuUéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOIbKUX HMCTOYHUKOB (DU3HUECKOTO
COJIep>KaHUsl, B TOM YHCJIE MyOIMYHO MPECTABIATh PE3YIbTATHI MPOSKTHON
WM UCCIIEIOBATEIbCKOM NESTEIIbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIB30BaTh
W3YYEHHBI TMOHATHHHBIA  ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUUICHHE ITpe3eHTaIlel

1.20

IpH BBIIOJIHEHUU YUYEOHBIX TPOCKTOB M HCCIEAOBaHUN (DU3MUECKHUX
IPOIIECCOB PACHPENENATh OOSA3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJIEHHBIMM 33Ja4aMH, CJICIUThH 32 BBIIOJIHEHHEM IUIAHA JIEWCTBHUM U
KOpPPEKTUpOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIaJ B
JEATEIbHOCTh TPYMIbI, BBICTPANBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KIIACC

Kon
NpoBepsieMoOro
pe3yjabTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pa3yinyaTh SBJICHUS IO ONMCAHHUIO UX XAPAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PH3UYECKOE SBJICHUE

1.3

pacmo3HaBaTh  MPOSIBICHWE  HM3YyUYEHHBIX  (U3WYECKUX  SBICHUN B
OKpYXarolleM MUpe, B TOM 4Yuciie (pu3nuecKkue SBJICHHUS B IpUpoje, NpU
9TOM TEPEBOJUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OINKCBIBATh M3yUYCHHbIE CBOMCTBA Tel U (PU3MUYECKHE SIBICHUS, MCIIOJIb3YS
(¢u3nyeckue  BEIMYUHBI, MPHU  ONHCAHUM  MPABUIBHO  TPAKTOBATh
(GU3n4ecKuil CMBIC MCIIOJIB3YEMbIX BEJIUYMH, OOO3HAYEHHUS M EIUHMILIBI
(¢U3MUEeCKUX BEIMYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
¢u3uUecKyr0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIMH

1.5

XapaKTepu30BaTh CBOWCTBA TeJd, (U3UUECKHUE SBJICHUS U IPOLECCHI,
UCIIONIb3YSl ~W3Y4YEHHbIE 3aKOHBI, TMpPU OSTOM JlaBaTh  CJOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATUYECKOE BhIPAKCHHE

1.6

OOBSACHATh (U3WYECKUE MPOILIECChl M CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MpPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBISATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKHUX




[IaroB C MOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa (DPU3MUECKUX SIBICHUH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3ajaud (omuparomMecs Ha cuctemy w3 2 — 3
YpaBHEHHMIA), MCIIONB3YS 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HAa OCHOBE aHajlM3a YCIOBHSA 33/Ja4M 3alHUCHIBATh KPaTKOe
yCIIOBHE, BBISABJIATH HEAOCTAIONINE WIM W30BITOYHBIC NAHHBIC, BHIOMPATH
3aKOHBI M (H)OPMYJIBI, HEOOXOIUMBIE ISl PEHICHUs], TIPOBOIUTH PACUETHl U
OLICHUBATh  PEAIUCTUYHOCTh MOJIYYEHHOTO 3HAYCHUS  (U3UUCCKON
BEJINYMHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPELIUTh IPH I[OMOIIX
(¢U3NUECKUX METOJO0B, HCIOJb3Yys OINHMCAHHE WCCIEIOBAHUS, BBLICIATDH
IIPOBEPSIEMOE  NPEAINOJIOKEHHE, OLEHUBAaTh IPABWIBHOCTh  MOpPSAJKA
IIPOBEICHUSI ~ UCCIENOBAaHMS,  JI€JaTh  BBIBOJABL,  HWHTEPIPETHUPOBATH
pe3ynbTaThl HAOIOACHUHN U OTBITOB

1.9

IPOBOJUTH OMBITHI IO HAOIOAEHUIO (PU3UUECKUX SABICHUN WIH (PU3NIECKUX
CBOWCTB TeNl: CaMOCTOATENBHO COOHMpaTh YCTAaHOBKY W3 H30BITOYHOTO
HaOopa 00OpyIOBaHMs, ONMCHIBATH XOJ OMNBITA W €ro pe3ybTaThl,
(GopMyITUpPOBATH BBHIBOIBI

1.10

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHH, OMpeaesss
cCpelHee 3HAYeHHE M3MepsieMoil Benu4yuHBI ((POKyCHOE paccTOsHUE
coOuparonield  JUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HU3MEpEeHUs
(M3MepuTenTLHOTO IPUOOpa)

IPOBOIUTH HCCIENOBAaHWE 3aBHCUMOCTEH (UM3WYECKMX BEIMYUH C
UCTOJIb30BAaHUEM TMPSAMBIX M3MEpPEHH: IUIAHUPOBATh HCCIEIOBaHMUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpPOBATh  PE3yJIbTaThl
NOJYYEHHOH 3aBUCUMOCTH (M3WYECKMX BEJIMYMH B BUAE TaOIUIU
rpaduKoB, JenaTh BBIBOJIBI IO Pe3yIbTaTaM UCCIICIOBAHHS

1.12

MMPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH: IIJIAHUPOBATH
U3MEpEHHusi, CcoOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY W BBINOJIHATh
HU3MCPCHUMA, CICOYS HpG,Z[HO)KGHHOfI HWHCTPYKIIUU, BBIYUCIIATH 3HAYCHHC
BEJIMYMHBI U aHAJU3UPOBAThH IMOJIyYEHHbIE PE3yNbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUMN

1.13

co0uro1aTh MpaBUia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
o0opyoBaHHEM

1.14

pa3nuyaTth OCHOBHbIE TPU3HAKU M3YYEHHBIX (U3MUECKUX MOJENCH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUYEYHBIH HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHasi MOJEIIb aTOMa, HyKJIOHHAsI MOJEIIb
aTOMHOTO sipa

1.15

XapaKTepu30BaTh MPHHLIUIBI  JCHCTBUS ~ WM3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha WX OMUCAHMUS, UCIOJB3Ys 3HAHHS O
CBOMCTBax  (DM3WYECKUX  SBICHHMHM ¥  HeoOxomumple (pu3nueckue
3aKOHOMEPHOCTH




1.16

UCIIONIb30BAaTh CXEMBI M CXEMATUYHBIE PUCYHKH W3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnd  y4eOHO-MPAaKTHUECKUX  3a7ad, ONTUYECKUE CXEMBbl JUId
MOCTPOCHUS N300paKEHUI B IJIOCKOM 3epKalie M cCOOMparolei InH3e

1.17

OPUBOAWUTH  NpUMEpPHl  (HAXOAWTH  HMH(OpMAIMIO O  MpUMEpax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (U3NYECKHX 3HAHUH B IMOBCETHEBHOM
KU3HHU I oOecrieueHusi 0€30MacHOCTH MpU oOpamieHuu ¢ mpudopamMu 1
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 3JI0POBbS U COOJIOJACHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpefie

1.18

OCYILECTBIIATh TMOMCK HH(pOpMAMU (UIUIECKOTO COJACPKAHUA B CETH
WnuTepHeT, caMOCTOATENBHO (OPMYNHPYsl MOUCKOBBIA 3alpOC, HAXOIHUTH
NyTH ONpPEIENeHUs TOCTOBEPHOCTH MOJYyYEeHHOW MH(OpPMAlMKU HAa OCHOBE
MMEIOIINXCS 3HAHUM U JOMOJHUTEIBHBIX HICTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
AUTEpaTypy (PU3MUECKOTo COMEpKaHMs, CIPABOYHBIE MaTepPHAaJIbl, PeCypChI
cetu HMHrepHer,; Biagerb NpuUEMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.20

CcCO31aBaThb CO6CTB€HHBI€ IMUCbMCHHBIC W YCTHBIC COO6H_I€HI/I}I Ha OCHOBC
UHPOpPMALIMM U3 HECKOJBKMX MCTOYHHKOB (PH3UUECKOT0 COIep KaHus,
nyOIUYHO MPENCTAaBIATh PE3YIbTAThl MPOCKTHON WIIM HCCIEI0BATENbCKON
ACATCIIBHOCTH, ITPHU 3TOM I'paMOTHO HUCIIOJIb30BATh H3yq€HHbII>'I HOHATUHMHBIN
anmapar H3ydaeMoro pasfiena (U3MKH U COIMPOBOXKIATh BBICTYIUICHHE
MPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpU  BBIIOJIHEHUU YUYEOHBIX TPOCKTOB M HCCIEAOBaHUN (DU3HMUECKHUX
IPOIIECCOB PACHPENENATh OOSA3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMH 3aJja4aMH, CJIEIUTh 32 BBIOJIHEHHEM IUIaHA JIEUCTBUM U
KOpPPEKTUPOBaTh €ro, AaJeKBaTHO OILEHUBAaTh COOCTBEHHBIH BKJIaJ B
JEATEIbHOCTh TPYMIBI, BBICTPANBATh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBHE,
MPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaesia  dJieMeHTa
®U3UKA U EE POJIb B IIOBHAHWM OKPYXXAIOIIEIO MHUPA

HpOBepﬂeMble 3JIEMEHTHI COACPKAHUA

1.1

®usuka — Hayka o npupoje. SBinenus npuponabl. Ouznueckue
SIBIICHUSL: MEXaHUYECKHEe,  TEIUIOBBIE, AJIEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbBIE

@dusnueckue BETUUMHBL M3MepeHHe (U3NYECKHX BEIUYMH.

1.2 dusnueckue puOOpHI. ITorpemnocts U3MEPECHUM.
MexnyHapoaHas cucTemMa eIMHULL
EcrecTBeHHOHay4YHBII ~ MeTOJ  TO3HaHUA:  HaOJIIO/AEHUE,

1 13 [IOCTAHOBKA HAay4YHOIO BONpOCA, BBIABM)KEHHE THUIOTE3,

JKCIIEPUMEHT 11O IPOBEPKE  THUIIOTES, 00BbsICHEHUE
Ha0JII01aeMOT0 SIBJICHUS

1.4 Onucanue GpU3MUECKUX SBICHUN C TOMOIIIBIO MOIENIEH
[TpakTrueckue pabOTHI:
N3Mepenne paccTosTHUM.

15 N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenne TeMmiepaTypbl HOpU  I[IOMOLIM  KUAKOCTHOTO
TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

I[TEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHNU BEIIIECTBA

CrpoeHue BellecTBA: aTOMbl M MOJEKYJbl, HX pa3MeEphl.

2.1 OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA
29 JIBmxkenue wyacTui] BemecTBa. CBs3b CKOPOCTH JIBHDKCHHS
’ YacTHIl ¢ Temreparypoil. bpoyHoBckoe nBmxenue, uddy3us
)3 B3anmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSIKEHUE U
’ OTTaJKUBaHUE
2 ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEU
24 u TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMoCBsI3bp MeEXIy
' CBOMCTBAMHU BEILIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U UX
ATOMHO-MOJICKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTrueckue pabOTHI:
2.6 #H##Par###Onenka nauaMeTpa aTomMa METOAOM psaoB  (C

WCIIOIb30BaHueM (GoTorpaduii).




OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHIUS Ta30B.
OnpITel MO OOHAPY>KEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JABWXEHUNE 1

B3AUMOJIEMCTBUE TEJI

3.1

Mexanndeckoe ABUKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBUKCHHE

32

Cxopoctb. CpeHssi CKOpOCTb IPU HEPABHOMEPHOM JBUKECHUM.
Pacuér myTH n BpeMeHHU IBHKEHHS

3.3

SIBneHune uHepuuu. 3aKOH MHEpUMH. B3anMonelicTBue Ten Kak
[IpUYMHA U3MEHEHUSI CKOPOCTHU JIBHKEHHU Tell. Macca kak Mepa
MHEPTHOCTH TeJla

34

IImoTtHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHHIIC 00BEMA BEIIECTBA

3.5

Cuna kak XapaKTCPUCTHUKA BBaHMOﬂeﬁCTBHH TCI

3.6

Cuna ynpyroctu u 3akoH I'yka. Mi3mMepeHue cuiibl ¢ OMOIIBIO
JUHaMoOMeTpa

3.7

SABnenue TAroTeHUs U cuia TsokecTd. Cuia TSHKECTH Ha APYTHX
mwianetax. Bec Teixa. HesecomocTh

3.8

Cuna tpenus. TpeHue cKoIbXEHUsI U TpeHHUE NOKosl. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

CroxeHre CWJI, HampaBJIEHHBIX 1O  OJHOW  TPSMOM.
PaBHoOpelicTBYIOIIAsA CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIapuKa B
KHUJKOCTH, MOJIEJIN 3JIEKTPUUECKOI0 aBTOMOOWIIS U TaK Jaiee).
Omnpenenenue cpeaHedl CKOPOCTH CKOJNBXKEHUS Opycka WId
[apyuka MO HAKJIOHHOW TuIOoCKOCTH. OmpeneneHne MIOTHOCTH
TBEpAOro Tena. ONbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH
pactsbxeHus (aedopManuu) NpyKUHbI OT MPUIOKEHHON CHJIBL.
OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTL CHUJIBI TPCHUA
CKOJIb)KEHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
MOBEPXHOCTEN

3.11

@usnueckue SBICHUS B IPUPOAE: IPUMEPHI ABUXKCHUA C
pPa3IMYHBIMU CKOPOCTSIMH B JKHUBOM M HEXHUBOH IIpUPOIE,
JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHudeckue yCTponuCTBa: JUHAMOMETD, MOAUIUITHUKH

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B

4.1

HNaenenne TBEpAoro Tenma. CrmocoObl  yMEHBIIEHUS H
YBEIIMYCHUS JaBICHUSA

4.2

JlaBmenne Ta3a. 3aBHCHMOCTh JIaBJICHHUS Tra3a oOT o00BbéMa,
TEeMITepaTypbl




4.3

Hepe;[aqa JAaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUJKOCTAMHU U Ira3daMu.
3akoH ITackang. [THeBMaTHUECKHE MAIIITHbBI

4.4

3aBUCHUMOCTh JaBJICHUA KHUIKOCTH oT F.Hy6I/IHBI.
Iunpocratuueckunii  mapagokc. CooOmarommecss COCY/IbI.
FI/I,Z[paBJII/I‘IeCKI/IG MCXaHU3MBbI

4.5

Atmochepa 3emimm u armocdepHoe maBieHue. I[IpuunHbBI
CYIIECTBOBaHHUS  BO3AYHIHOM  00omouku  3emum.  OnbIT
Toppuuemmu. 3aBHCHUMOCTH  aTMOC(EpPHOrO JaBICHUS OT
BBICOTHI HaZl YPOBHEM MOPs

4.6

N3mepenne  armocdepHoro  maBneHus. [lpuboper  ms
M3MEPEHUsT aTMOC(EPHOTO JTABIICHHS

4.7

JleicTBHE KUAKOCTH M ra3a Ha IOIPYyKEHHOE B HHUX TEJIO.
BriTankuBaromas (apxuMeoBa) cuiia. 3aKkoH Apxumena

4.8

[ImaBanue ten. Bo3ayxoruaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJAE OT 00BEMa
MOrPYKEHHOM B KUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, JEUCTBYIOLIECH Ha TEJNO, MOTPYKEHHOE
B )KMAKOCTb. [IpoBepKa HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI,
NEUCTBYIOLIEH HA TEJNO B KUIAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME 3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHUIIBI,
JEeWCTBYIOIIEH Ha TeNO B )KUIKOCTH, OT 00bEMa MOrpyKEHHON B
KHAKOCTh YacTH Teda ©W OT IUIOTHOCTH  KHJKOCTH.
KonctpyupoBanue apeomeTrpa Wil KOHCTPYUPOBAHUE JIOAKH U
OIpeJieNIeHue €€ TPy30IOIbEMHOCTH

4.10

dusnueckue SBICHUS B MPHUPOJE: BIMIHUE aTMOC(epHOro
JaBJICHUsI HA )KUBOM OpraHu3M, IIaBaHUE PbIO

4.11

Texuuueckue YCTpOMCTBA: cooOIIaroImecs COCY b,
YCTPOUCTBO BOAOIPOBOJA, T'MIPABIMYECKUN MPECC, MAHOMETP,
6apoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPI'MA

5.1 Mexanunueckasi pabota

5.2 Mexanudeckas MOITHOCTb

53 [IpocTble MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTD.

' [TpaBuiio paBHOBECHS pbluara

54 [TpumeHeHne paBuiIa paBHOBECHS pblyara K OJIOKy
«3omoroe mpaBmwio» MexaHuku. KoaddunueHt mnosne3Horo

5.5 nercTBUs MexaHu3MoB. IIpocTeie MexaHW3Mbl B OBITY |
TEXHHUKE

5.6 IloTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprust




58 [lonnass MexaHuveckas SHeprusi. 3aKOH U3MEHEHHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuyeckue pabOTHI:
#i#HPar#H#Onpenenenne  paboTbl  CHJIBI  TPEHUS  TpHU
59 PaBHOMEPHOM  JIBIDKGHMM  Tejla 1O  TOPU3OHTAIbHOU
' noBepxHocTU. lccnenoBanue ycilnoBHII pPaBHOBECHs pblyara.
Namepenne KIIJ[ nakmonHO¥W miockocTu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU
5.10 @u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEIIOBEKA
TexHnuueckue yCTpOICTBA: pbryar, TOJIBH>KHBIN u
5.11 HETIOABMIKHBIM  OJIOKW, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHNS
paszaesia  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUHU
6.1 CTpoeHHs BemectBa. Macca u pazMepbl MoseKkysd. ONbITHI,
’ MOATBEPKIAOLINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHHM
’ BenlecTBa. Kpucrannuueckue u amopdusle Tena
6.3 OOBbsicHEeHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
' OCHOBE IOJIOKEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.4 CMmauyuBaHue Y KalWUISPHBIE SIBIICHUS
6.5 TennoBoe pacIIMpeHUE U CKaTUE
6 6.6 Temneparypa. CBsizb TeMmIepaTypbl CO CKOPOCTBHIO TEIIOBOTO
’ JIBUKEHUS YaCTHIL]
6.7 Buaytpennss osHeprus. CnocoObl HW3MEHEHHsS BHYTpPEHHEH
’ SHEPruu: Terionepeaaya u CoBepiieHne paboThl
6.8 Buast  Temsomnepepauu:  TEMJIONMPOBOAHOCTb,  KOHBEKIHUA,
U3JIy4eHUe
6.9 KonnuecTBO TEeIIOTEL. Y aenbHasg TEINIOEMKOCTE BENIECTBA
6.10 TenmooOMeH W TemiIoBoe paBHOBECHE. YpaBHEHHE TEILUIOBOTO
' Oananca
6.11 [InaBneHne # OTBEpAEBAHHE KPUCTAUIMYECKUX BEIIECTB.
' VnenbHas TENIO0Ta MIaBICHUs
6.12 [TapooOpa3oBanue u koHaecHcamus. VMcnapenwe. Kunenwue.




VY nenbHas TEeIU10Ta napooOpazoBaHMUsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 BnaxHnocTts Bo3nyxa
6.14 DOHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrOpaHus
[punuuner pabotel TemoBbix asurateneit KIIJ[ temoBoro
6.15 asurarens. TemnoBele JBUTaTENM M 3alUTa OKpPYXKarOLIEH
Cpelibl
6.16 3aKOH COXpaHEHMsS W IPEBpPALICHUS DHEPIrUUM B TEIJIOBBIX
’ mpoiieccax
[IpakTrueckue pabOTHI:
OneITbl 10O OOHApPYKEHUIO JIEHCTBUS CHUJI  MOJIEKYJIIPHOTO
NPUTSKEHUS.
OnbITEl O BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHON COJIM WU
caxapa.
OneiTel MO HAOTMIOACHHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B,
JKAJIKOCTEN U TBEPJIBIX TEIL.
Omnpenenenue qaBIeHUS BO3IyXa B OaJIOHE MIMPHUIIA.
OnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJIICHHUS BO3IyXa
OT ero o0béMa 1 HarpeBaHMsI WU OXJIAXKACHHUS.
6.17 [IpoBepka rumoTe3bl JIMHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA
’ KUJKOCTU B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIepaTyphl.
HabmiogeHnne wu3MeHEHUsT BHYTPEHHEH SHepruu Tena B
pe3yibpTare Tersonepesadn 1 padoThl BHEITHUX CHIL.
UccnenoBanue sBIEHUS TEIJIOOOMEHAa TpPU CMEUIMBAHUU
XOJIOJTHOW U TOPSiYEN BOJBI.
OrnpezenieHre KOJMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJION MpHU
TEII000MeHe C HarpeThIM METAJUIMYECKUM IIUIHHIPOM.
Onpenenenne yIeabHON TEIIOEMKOCTH BEIIECTBA.
HccnepoBanue npouecca ncrapeHus.
OnpeneneHre OTHOCUTENbHOM BIaXKHOCTH BO3/1yXa.
Ornpenenenne yAelIbHOU TEIIOTHI TJIaBICHUS JIb/A.
®dusnueckue ABICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHHUE U
6.18 KalWUIAPHBIE SBJICHUSA B MPUPOJE, KPHUCTALIBI B IPUPOJIE,
’ uznyuenue CoiHIA, 3aMep3aHHe BOJAOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHe pOChl, TYMaHa, UHES, CHETa.
Texuuueckue YCTpPOMCTBA: KanuJUIsIphI, MPUMEPHI
WCIIOJIb30BAaHUS KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETP, AATUUK
6.19 TeMmnepaTypbl, TE€pPMOC, CHCTEMa  OTOIUJICHHS  JIOMOB,

TUTPOMETPBI, TCUXPOMETp, TMapoBas TypOWHa, JBUTATEb
BHYTPEHHET0 CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onexrpuszanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB




BzaunmoneiictBue 3apsKEHHBIX TeJl. 3akoH Kynona

7.2 (3aBHCHUMOCTh CHJIBI B3aUMOJCHCTBUS 3apsHKEHHBIX TET OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXK/Y TeJIaMH)
Onexrpuueckoe nosie. Hanpspk€HHOCTh 3IEKTPUUYECKOTO TOJISL.

7.3 [IpyHnun  cynepno3umMM — JIEKTPUYECKMX  mojedl  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu 3IIEKTPUYECKUX 3apsia0B. DJjIeMEeHTapHbIN
7.4 annekTpudeckuil 3apsa. CrpoeHue artoma. IlpoBomHukM
JTUBIEKTPUKU
7.5 3aKOH COXpaHEHHS AJIEKTPUUECKOTO 3apsiaa
76 DNEeKTPUUECKUI TOK. VYcnosus CYLLIECTBOBAHHUS
' AIEKTPUUECKOT0 TOKA. ICTOUHMKHM MOCTOSIHHOTO TOKA

77 JleficTBUSI DNEKTPUYECKOTO TOKa (TETUIOBOE, XHUMHUUYECKOE,
’ MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

7.8 Onektpuueckas nenb. Cuia Toka. DNeKTPUIECKOE HANPSIKEHHE

79 ComnpoTHBiI€HUE TMPOBOJHUKA. YENbHOE CONPOTUBJICHUE
' BEIIIECTBA

7.10 3akon Oma 1S ydacTka Lenu

7.11 [TocnenoBarenbHOE U NapauIEIbHOE COEIUHEHUE IPOBOIHUKOB

712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[xoyms —

’ Jlenna

713 DNEeKTpUUECKUE LIeTH U MOTPEOUTENN 3JIEKTPUUECKON IHEPTUU

’ B ObITy. KOopoTkoe 3aMbIkanue

714 [locrosHHble  MarHuTHl.  B3auMopnelcTBue  NOCTOSIHHBIX

' MarduTOB

715 MarauTtHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4eHUe IS

’ KU3HH Ha 3emiie

716 Oneir Opcrena. MarHuTHoe 1oJie 3JIEKTPUYECKOrO  TOKa.

’ [IpuMeHeHne 37EKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MAarHMUTHOTO TIOJS HA NPOBOAHUK C TOKOM.

717 ONeKTpoABUTaTeNlb  MOCTOSIHHOTO  Toka. Vcmonb3oBaHue

' JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIOpTE

718 Onbitel ®apazes. SIBneHue 3IEKTPOMArHUTHOM WHIYKIUU.

' [MpaBuiio Jlenna
Onektporedeparop. CmocoObl TOMYyYEHHS  AICKTPUUICCKOM

7.19 SHEPTruH. DJEKTPOCTAHIIMM HAa BO300OHOBISIEMBIX HMCTOYHHKAX
SHEPIruu
[IpakTuyeckue paboOTHI:

7.20 OnBITH 0 HAOMIOACHUIO AJICKTPU3AINH TEJ UHAYKIIMEH U TIPH

COIIPUKOCHOBCHHMU.




HccnenoBanue neiCTBUS 3JIEKTPUYECKOTO MOJIS HAa IPOBOJAHUKHU
U JUDIIEKTPUKHU.

CoOopka u mpoBepKa padOTHI AIEKTPUICCKOM 1NN TOCTOSTHHOTO
TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHUe HAIPSKEHMUS.

HccnenoBanue 3aBUCMMOCTM CHJIBI TOKAa, HWAYLIETO 4Yepes
pPE3UCTOp, OT CONPOTHUBIEHUS DPE3UCTOpPAa M HANpPSDKEHHS Ha
pe3ucrope.

OneIThl, JOEMOHCTPUPYIOLIME 3aBUCUMOCTb 3IIEKTPUYECKOIO
CONPOTHUBIIEHUsS TMPOBOAHUKA OT €ro JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHrana.

IIpoBepka npaBuia CJIO’KEHUS HanpsKeHU ! npu
MIOCJIEIOBATEIIbHOM COEJUHEHNUH ABYX pe3ucTopoB. lIpoBepka
npaBuja JUisi CWJIbl TOKa MpH MapajlieIbHOM COCIMHEHUH
pesuctopoB. OmnpeneneHue padOThl AIEKTPUYECKOTO TOKa,
uayuiero  uepes  pesucrop.  OmpeznenceHue  MOIIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHMMOCTH CHJIBI  TOKA, HUAYIIEro 4Yepes
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KII/]
HarpeBarend. lcciaenoBaHME MAarHUTHOTO — B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MAarHuToB. M3yyeHue  MarHUTHOro MO
MOCTOSIHHBIX MAarHWTOB NpU HUX OOBEIWHEHMH M Pa3JeIICHUH.
HccnenoBanue NeiCTBUS 3JIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
cTpenky. ONbITh, AEMOHCTPUPYIOIINE 3aBHUCUMOCTb CHJIBI
B3aMMOJEHCTBUS KaTYLIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HampaBJIeHUss TOKa B  Karymke. [3ydeHue  JelcTBUA
MarHuTHOTO I0JIs Ha MPOBOAHUK ¢ TOKOM. KoHCcTpynpoBanue u
n3ydeHue paboTel anekTponsuratens. W3mepenwme  KIIJ
3JIEKTPOJIBUTATENbHON YCTaHOBKU. OMBITHI MO HCCIEI0BAHUIO
ABJIICHUS]  JJIEKTPOMAarHUTHOM  MHAYKIMH:  HCCIEAOBaHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJICHUs] MHAYKIIMOHHOTO TOKa

Ouznyeckue SBICHUS B MPUPOJE: SJICKTPUUECKUE SIBICHUS B
atMocepe, 3JIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE

721 nosie 3emuid, Apeid MOT0COB, POJIb MArHUTHOTO TIOJS JIJIs
JKU3HU Ha 3€MJI€, MOJIAPHOC CUAHUC
TexHuueckue  yCTpOMCTBA: BJIEKTPOCKOTI, aMIiepMeTp,
BOJIbTMETP, PEOCTaT, CUYETYMK DIIEKTPUUYECKOW HHEpPruw,
79 3JIEKTPOOCBETUTEIIbHBIE puoopsI, HarpeBaTeNIbHbIE
' AJIEKTPOTPUOOPHI (mpumepsl), AIEKTPUICCKHE
MpECaAOXPaHUTCIIN, OJICKTPOMArHmT, SJICKTPOABUIATCIIb

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOSHHOI'O TOKa




9 KVIACC

paliz?:na Kop anementa [IpoBepsieMble 371€MEHTHI COAEPKAHUS
MEXAHUWUYECKUE SABJIEHUA
21 Mexannyeckoe naBuxkeHue. MarepuanbHas Touka. Cucrema
’ orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE MPSIMOIMHENHOE JBUKEHUE
2.4 HepaBHoMmepHOe mnpsimMonuHeiiHoe aBwkeHue. CpenHsas u
' MI'HOBEHHAasl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABUKEHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHUE
8.6 Coboanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE ABMXkEHUE MO OKpyKHOCTU. llepuon u wacrora
8.7 oOpamieHus. JIunennas u yIJIoBas CKOPOCTH.
LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE
8.8 ITepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHLIHMN cynepno3uLuu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuia TPEHMs CKOJIBXKEHMs, cujla TPEHUS MOKOf,
’ JIpyTrHe BUJIbI TPEHUS
214 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpEHUE
' CBOGOIHOTO TIaICHHs
215 JBmwxenne mmaHer Bokpyr Comnua. IlepBas kocMuueckas
’ ckopocTh. HeBecoMocTh 1 meperpy3ku
8.16 PaBHOBecue MaTrepuaibHOM TOUKH. AOGCOIIOTHO TBEPOE TEIIO
217 PaBHOBecue TBEPAOro Teia C 3aKpEIUIEHHON OChIO BpaIlCHUS.
' MowmeHT cuinsl. LleHTp TsKRECTH
8.18 Nmnynbce Tena. 3meHenue nmmnysbcea. UIMImyibe cuitbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTnBHOE NBIKEHUE
8.21 Mexanunueckasi paboTa U MOLUTHOCTb
222 PaGora cun Tsxkectu, ynpyroctd, TpeHus. CBsi3b SHEpPruu u
' paboTsI
23 [loTenumanpHas 3HEpPrust Tejaa, MOAHATOIO HaJ MOBEPXHOCTHIO
' 3emin
8.24 [loTeHumanpHas 3HEPIUsl CKATON MPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckue paboOTHI:

OnpeziesieHne CpeIHEH CKOPOCTH CKOJBXEHHUs OpycKa WiIH
JIBUKEHHS] LIapyUKa O HAaKJIOHHOM TIuiockocTH. OmnpeneneHue
YCKOpEHUs Telda TMpU PaBHOYCKOPEHHOM JBMKEHHHM TIO
HAKJIOHHOM IJIOCKOCTH.

UccnenoBanue  3aBUCMMOCTH TYyTH OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTessl: €cid MPU PAaBHOYCKOPEHHOM JIBUIKEHHUU
0e3 HaYallbHON CKOPOCTH MYTH OTHOCSATCS KaK Psii HEUETHBIX
yHhcel, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BPEMEHU
OJIMHAKOBBI.

HccnenoBanuie 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI
HOpMasbHOTrO AaBieHud. Onpenenenve kodpuiueHTa TpeHUs
CKOJIbXKEHUSI. Onpenenenue HKECTKOCTHU MPY>KUHBI.
Onpenenenne pabOThl CWJIBI TPEHHS TIPU PABHOMEPHOM
JBIDKEHUM ~ Telda O  TOPU3OHTAIBHOW  TOBEPXHOCTH.
Omnpenenenne pabOThl CHIIBI YIIPYTOCTH MPH TMOIABEME Tpy3a C
MCIIOJIb30BaHNEM HEMOIBUKHOTO U TOJIBUYKHOTO OJIOKOB

8.28

duznueckue SIBICHUS B npupoac: IMPUIIUWBBL W  OTJIUBEIL,
JABMXXCHUC IIJIAHCT CosHeuHOM CUCTCMbI, pCAKTUBHOC NBHUKCHUC
JKUBBIX OPTaHHU3MOB

8.29

TexHuyeckue yCTpOWCTBA: CHUAOMETp, AATYUKU MOJIOKEHUS,
PAcCTOSIHUA U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenpHoe  nBuwkeHue. OCHOBHBIE — XapaKTEPUCTUKU

o1 KoJie0aHuii: Iepro/I, YacToTa, aMIUTHTYAa
9.2 MaremaTuyeckuii W TPYKUHHBIA MasTHUKH. [IpeBpaiienue
’ SHEPTUU NpHU KoueOaTeIbHOM JIBUKEHUU
9.3 3aryxatomue konedbanus. Bernyxnennsie konedanus. Pezonanc
Mexannueckue BoOJHBL. CBOMCTBA MEXAaHWYECKHX  BOJIH.
9.4 [TpononpHBIe U MONEpeYHbIEe BOJIHBI. J[I1HA BOJHBI U CKOPOCTh
' e€ pacnpocTpaHeHus. MexaHuyecKue BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yapTpa3Byk
[IpakTrueckue pabOTHI:
Omnpenenenue 4acTOThl U IepUoAa KojaebaHui MaTeMaTHYECKOTO
9.7 MasITHUKA.

OmnpeneneHue 4acToThl M TEpUosa KOJeOaHWH MPYKHUHHOTO
MasiTHUKA




HccnenoBanue 3aBUCUMOCTHU repuoaa Kose0aHui
MO/IBEIIEHHOI0 K HUTH Tpy3a OT JJIMHBI HUTH. MccrnenoBanue
3aBHCHUMOCTH Iepuoja KoieOaHUM MNpYKUHHOTO MAasTHHKA OT
Macchl Tpy3a. I[IpoBepka HE3aBUCUMOCTH Tepuoia KoyeOaHUA
rpy3a, MOABEIIEHHOIO K HHUTH, OT MAacChl I'py3a U KECTKOCTH
npy>xuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

Ousnyeckue SABIEHUS B MPHUPOJAE: BOCIPUATHE 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHuueckue ycTporucTBa: 3X0JIOT, UCIOJIb30BAHKE YIIBTPA3BYKa
' B OBITY U TEXHHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DONEeKTpOMarHUTHOE  Moje.  DJEKTPOMAarHUTHbIE  BOJHBIL.
' CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 DJleKTpoMarHuTHas npupojaa ceera. CKopocTh cBeta. BoaHoBbIE
’ CBO¥fCTBaA CBETa
10 [IpakTuyeckue paboOTHI:
104 H3ydyeHue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C IOMOILIBIO
MOOMIIBHOTO TenedoHa
10.5 Ou3nyeckue SBICHHUS B TPHUPOJE: OUOIOTUYECKOE EHCTBUE
' BUJIUMOTO, YIIETPaPHOIETOBOTO U PEHTI€HOBCKOTO U3ITyUeHUI
10.6 TexHuyeckue ycTpoWCTBa: MCIOJB30BAHUE AJIEKTPOMArHUTHBIX
) BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11

11.1

JlydyeBasg monenb cBera. IcTouHnku cBeTa

11.2

[IpsamonuHEtHOE pacIpOCTPaHEHUE CBETA

11.3

Otpaxxenue cBeta. [lmockoe 3epkaino. 3aKOH OTpaKeHHS CBETa

11.4

[Ipenomnenue cBera. 3akoH mpenomsieHus cBeta. [lomHoe
BHYTpPEHHEE OTpaKEHUE CBETa

11.5

JInnza. Xop jrydeil B IMH3e

11.6

OnTtrueckas cuctema oroarrapara, MUKPOCKOIIA M TEJIECKOTIa

11.7

I'maz  kaxk  onTuyeckas  cucrema.  bim3opykocTs U
JaIIbHO30PKOCTh

11.8

Paznoxenne Oemoro cBera B crnektp. Omnbitel HproTOHA.
Crnoxenune CIICKTPAJIbHBIX IBETOB. ILI/ICHepCI/IH CBCTa

11.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH YTJIa OTPa)XCHUsI CBETOBOTO Jyda
OT yIJia aJIcHusl.

N3yuyeHne xapakTepUCTUK H300paKEHUsS MpeIMeTa B IUIOCKOM
3epKae.




UccnenoBanue 3aBUCUMOCTH YIjla TPEJIOMIIEHUS CBETOBOTO
Jy4a OT yIJia MaJeHHs Ha TPaHuLe «BO3/1yX — CTEKIION.
[Tomyuenne n300paskeHH ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYCCKON CHIIBI
coOuparoen TUH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKTP.
OnBITH IO BOCHIPUATHIO I[BETA MPEIMETOB MPHU WX HAOIIOICHUU
4yepes3 BETOBbIC (PHIBTPHI
®dusnueckue aBieHusd B npupone: 3armeHus ConHua u JIyHbI,
11.10 [[BeTa TeJl, ONTHYECKHUE sBICHUs B atMocdepe (1BeT HeOa,
pedpakuus, paayra, MUPax)
111 TexHu4ecKkue YCTpOMCTBA: OYKH, Mepuckom, (oroanmapar,
’ ONTUYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
2.1 OneiTel Pezepdopna u 1umanerapnas mojnens aroma. Mojenb
' aroma bopa
122 Ucnyckanme w  morjomeHue cBeta aToMoM. KBaHTEHL
' JIuneivaTble CIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(a, OeTa- U raMMa-u3IydeHUs
124 Ctpoenue aTroMHoro siapa. HykimoHHas Mozesib aTOMHOTO spa.
’ N3oToms
12.5 PanunoaktuBHbie npeBpamieHus. [lepuon nomypacnaaa aTOMHBIX
' sep
12.6 SlnepHble  peakuuu. 3aKOHBI COXPAHEHUs 3apsAOBOrO U
' MacCOBOTO YHCEIT
12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUH
12 12.8 PeaK"I_[I/II/I cuHTe3a U Aenenus saep. Mcrounuku snepruu ConHia
Y 3BE3]1
12.9 SnepHas sHepreTuka. JleiicTBHE paJlOaKTUBHBIX U3JIYYECHHN Ha
' YKHMBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabmroieHue CritomHbIX U JIMHEHYaThIX CIIEKTPOB U3IIYYECHHUS.
12.10 UccnenoBanue TpPEeKOB: HU3MEPEHHE HHEPIUU  YaCTHUIIBIIIO
TOpMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenue paaroakTuBHOTo hoHa
dusnueckue SIBJICHUSA B [IpUpOAE: €CTECTBEHHBIN
1211 pPaAMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJlOaKTUBHOE
’ U3ITy4YeHUe MPUPOTHBIX MUHEPAJIOB, NEUCTBHUE PATUOAKTHUBHBIX
U3ITy4YeHUI Ha OpraHu3M 4eoBeKa
.12 TexHudeckue YCTPOMCTBA: CHEKTPOCKOIN, WHIMBHUIYaIbHBINA
' JIO3UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K IPEAMETHBIM pe3yJbTaTaM 0a30B0r0
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0
o0u1ero oopazoBanus Ha ocHoBe PI'OC

[Tonumanue ponu (pU3MKKM B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTh
0a30BbIX TMPEJCTABICHUNH O 3aKOHOMEPHOM CBSI3M W ITO3HABAEMOCTH
ABJICHMH  TPUPOABI, O  PpOJM  OSKCIEpuMeHTa B  (usmke, o
cucreMooOpasymomeil poiu (U3MKA B pa3sBUTHM €CTECTBEHHBIX HAYK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIOUMU (PU3MUYECKUX 3HAHMHA U UX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOM KapTHHE MHPA, O BKJIAJAE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKU, OOBICHEHHE MPOIECCOB
OKpPY’aroIlero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUSA O BUJAAX MaTepwH (BEIIECTBO W TOJIE), O JIBIKCHHHM Kak Criocobe
CYLIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpUU CTPOCHHS
BEIIECTBA, O (PU3NYECKON CYIIHOCTH SBICHHHA MPUPOAbI (MEXaHMUYECKHX,
TCIIJIOBBIX, 3JICKTPOMAruHuTHBIX U KBaHTOBBIX); YMCHUC pa3jinvaThb SABJICHUS
o OINHUCAHUIO HUX XAPAKTCPHLIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOe (hU3MYecKoe SIBJICHHWE; YMECHHE Paclo3HaBaTh
NPOSIBJICHUE HW3YYCHHBIX (U3WYECKUX SIBICHUA B OKPYXKAIOIIEM MUDE,
BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnanenue ocHoBamMHM MOHATUWHOIO ammapara U CHUMBOJIMYECKOrO s3bIKa
GU3MKM W UCHONB30BaHWE WX MU peIIeHHs Y4YeOHBIX 3aJad; yMEHUe
XapaKTepU30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHHUS U MPOLIECCHI,
UCHOJNB3Ys (yHIaMEHTAIbHbIE U SMIIMPUUECKHUE 3aKOHbI

YMeHue OnuchiBaTh M3yYEHHBIC CBOWCTBA Tel W (DU3WYECKHE SBICHHUS,
UCTIONB3YS (PU3UUECKUE BETMUUHBI

Brnanenne ocHOBaMHM METO/IOB HAYYHOTO TO3HAHUS C YYETOM COOIIOICHUS
npaBujI 6€30macHoOro Tpyaa: HabmoieHne PU3NIECKUX SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY U3
JTAaHHOTO Habopa 00OpYAOBaHUS 1O MHCTPYKILIMHU, OMUCHIBATH XOJI OMbITA U
3aIMCBIBATh €TO PE3YJbTAThl, (POPMYIUPOBATH BHIBOJIBI,

MPOBCACHUC TMPAMBIX W KOCBCHHBIX I/IBMQPGHHﬁ (bI/IBI/I‘IeCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBaTh  M3MEPEHHS,  CaMOCTOSTEIILHO  coOMparth
IKCMEPUMEHTAIBHYIO YCTAaHOBKY MO HWHCTPYKIIMW, BBIYHCIISATH 3HAYCHHE
BEJIMYMHBI M aHAIM3UPOBATH TOTYYCHHBIC PE3YJIbTAThl C YYETOM 3aJaHHON
MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUH;

IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M IMPOBOJIUTH
HCCIICAOBAHUC MO HHCTPYKIHU, NPCACTABIIATH IMOJYUYCHHBIC 3aBUCUMOCTU




¢u3nueckux BeIMYMH B BUAe TabmMI W TpaduKOB, YUYHUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIeIOBAHUS

[TonuMaHMe XapakTEepHBIX CBOWCTB (PM3MUYECKHX Mojelel (MaTepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TEJNO, MOJEIU CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX Tel, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
S7Ipa) U YMEHUE PUMEHATD UX JJIs1 O0bSICHEHUS (PU3MUECKUX POIIECCOB

YMeHnue 00bACHATh (U3NYECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM UYHUCIE U
B KOHTEKCTE CHUTyallMil MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABIIITH I[PUYUHHO-CIICICTBEHHBIE CBSI3U U CTPOUTH
00BsICHEHHE C OMOpPOM Ha H3Y4YEHHBIC CBOWCTBA (DM3MYECKHUX SIBICHHIA,
busznyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMenue pemath pacu€éTHbIC 3a1a4u (Ha 6a3e 2 — 3 ypaBHEHHIT), UCTIOJIB3YsI
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3MUECKUE BETUYMHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCIOBHE 3aJ[aud, BBIABIATH HEJAOCTAIOLINE JAaHHBIE,
BBIOMpATh 3aKOHBI U (QOPMYJbI, HEOOXOAWMBIE s €€ pelIeHus,
UCIIOJIb30BaTh CIIPAaBOYHBIC JaHHBIC, NMPOBOAMTH PACYETHI U OIICHHUBATh
PEATMCTHYHOCTD TOJyYCHHOTO 3HAYeHHs (PU3NYECKON BEITMYUHBI, yMEHHE
OIIPEETATh Pa3MEPHOCTh (DU3NYECKOW BEIMYMHBI, MOJXYYEHHOH mpHu
peLIeHNH 3a1a91

YMeHHe XapakTepU30BaTh IPUHIUIIBI IEUCTBUSA TEXHUUECKUX YCTPOMCTB, B
TOM 4YHUCJIe OBITOBBIX MPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHMUYECKHX
IPOILIECCOB 110 UX ONMCAHUIO, UCIIOJIB3Ys 3HAHUSA O CBOMCTBAX (PU3NYECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3UYECKUE 3aKOHOMEPHOCTH
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YMeHHe UCTONb30BaTh 3HAHUSA O (PU3NYECKUX SIBICHHUSIX B IOBCEIHEBHOU
KHU3HU JUIg oOecriedeHus Oe30MacHOCTH NpU OOpalieHud ¢ OBITOBBIMHU
npubopaMu M TEXHHUYECKUMH YCTPOHMCTBAMHU, COXPAaHEHHS 3II0pOBbS M
COOMIOIEHUST HOPM SKOJIOTHYECKOTO TOBEACHUS B OKpY’KAaloOIIeH cpene;
NOHMMaHHE HEOOXOAWMOCTH NPUMEHEHHS JOCTI)KEHUH QU3UKH U
TEXHOJIOTUH JUIS PAIlHOHATBHOTO IPUPOIOTIOIH30BAHUS
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OnbIT moOMCKa, MpeoOpa3oBaHWsl MW MPEACTaBICHHS  UHPOpPMALUU
(GU3MYECKOTO  CONepKaHUsT C  HUCIOJIb30BaHWEM  WH(OpPMaIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTWH; YMEHHE OIEHUBATh JIOCTOBEPHOCTH
MOJIydeHHOW  MH(pOpMalMM HAa  OCHOBE HWMEIOIIMXCA 3HAHUN W
JONOJHUTEIBHBIX HCTOYHWKOB; YMEHHE HCIOJIb30BaTh MPU BBHINOIHEHUH
y4eOHBIX ~ 3aJaHUil  HAYYHO-TIOMYJSIPHYIO JIATEparypy (PU3HUECKOro
COJIepKaHus, CIIPAaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT; BlageHne
0a30BbIMM HaBbIKaMH IpeoOpa3zoBaHMus MH(OpMAIMM W3 OIHON 3HAKOBOM
CHCTEMBI B JpYyryl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHbBIE U
YCTHBIE COOOLICHUS HAa OCHOBE HH(OPMAITUHU U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
1O ®U3UKE

K IIpoBepsieMblii 3JIEMEHT COIePAKAHUS
on

1 MEXAHUWYECKUE ABJIEHUA

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEILHOCTD
JIBYDKEHUS

1.1

PaBHoMepHOe W HepaBHOMepHOe nBWxkeHue. Cpemnsis ckopoctb. Dopmyna s
1.2 BBIYMCIIEHMS CpEIHEH CKOPOCTH: V = S/t

PaBHOMEpHOE NMPAMOJIMHENHOE ABMKEHHUE. 3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUXKEHUS:

L3 x(f)=x,+vt

I'paduku  3aBUCMMOCTH OT BpEeMEHH IS MPOEKUUH CKOPOCTH, MPOCKIUH
NepEeMELIEHMS], TyTH, KOOPAUHATHI IPY PAaBHOMEPHOM IMPSMOJIMHEIHOM JBUKEHUN

3aBUCMMOCTh KOOpPJIMHATBI Tella OT BPEMEHUM B Clydyae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JBHKCHUS:

Sl =v,, #i+a,*

(] [

@opMyIbl JUIsl IPOEKIUH MEPEMEIIEHHUs, TPOEKINNA CKOPOCTH U MPOEKLINUN YCKOPEHUS
IIPY PaBHOYCKOPEHHOM NPSIMOJINHENHOM JIBUKEHUU:
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1.4 .sx(r]=vﬂx-r+ax-3.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

['padmku 3aBUCUMOCTH OT BPEMEHM ISl MIPOEKIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH,
OPOEKIMH TEpEeMEIIEeHUs], KOOpAUHATHl MPH PABHOYCKOPEHHOM MPSAMOJIMHEHHOM
JBUKEHUHT

CBoOomHoe manenue. Dopmysbl, OMHCHIBAIOIME CBOOOAHOE TMAJCHHE Tela IIo
15 BEPTUKAIN (IBM)KEHUE Teja BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3€MJIN).
' ['padpyiku 3aBUCUMOCTH OT BpEMEHU TSl MPOEKIIMKM YCKOPEHUS, TPOCKIIUU CKOPOCTH U

KOOpJAUWHATEI ITPpHU CBO6OI[HOM NMaaCHWM TCJia IO BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBM)KECHUS TeJa 10 OKPY)KHOCTU. HampapiieHre cKkopocTu.
1.6~ ®opmyna uisi BBIYMCIEHUS CKOPOCTH Ye€pe3 paguyCc OKPYXKHOCTH M IEpUOJ
oOpareHus:




LentpocTpemutenbHoe yckopenue. Hampapienne HeHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyra st BHIYUCICHUS YCKOPEHUS:

_u
“WSR
®opmya, CBS3bIBAIONIAS IEPUOJT M YACTOTY OOpaLICHHUS:
vl
T

Macca. I1notHocts Bewmecta. @opmyia 1 BBIYUCICHUS ITIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BekropHas ¢pusudeckas BennynHa. CIoXeHUe Chil
1.9  SBnenue unepuuu. [lepsoiii 3akon HeroToHa
Bropoit 3akon HeroToHa:
1.10 F=m-a
CoHanpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbL, ACHCTBYIOILIEH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akoH HproToHa:
1.11 F. 21 _P-I—Q
TpeHue MOKOsI U TpeHHE CKOJbXeHUs. DopMyna JUisi BBIYUCICHUS MOIYJS CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH ynpyroi aegopmarun
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=Gg. 1 _2

'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.

®dopmyrna 151 BEIYUCIICHHS CHIIBI TSHKECTH BOJIM3U TToBepXHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuueckast ckopocts. HeBecomocTs u

Heperpy3Ku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckas BeJIMYnHa.
p=mi

Nmnynsc cucremsl tein. M3menenue uMmiynbca. MIMmyiibe cuiel

1.16

3aKOH COXpaHCHHsI HMITYJIbCA JISI 3aMKHYTON CHCTEMBI TEJ:
D=0, i, U, =const

PeakTuBHOE IBHKEHUE

1.17

Mexanunueckast pabota. @opmyia AJist BBIYUCICHHUS paOOThI CUIIBL:

A=Fsoosc

Mexannueckas MOIIHOCTE:

=24
I

1.18

Kunernueckas 1 moTeHIManbHast sHeprust. @opMyia sl BEIYUCICHUS KHHETHYECKON
SHEPIHU:

2
E -
2
TeopeMa o kuHeTH4ecKou sHeprun. Gopmyiia I BBIYUCICHNUS OTCHIMAIBHON
JHEPruy Tella, OJHATOTO
HaJ 3eMIIEN:

E,= mgh

1.19

MexaHn4deckasi SHEpTHusi:
E=E;+E ?
3aKOH COXpaHEHUsI MEXaHWYEeCKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS

MEXaHUYECKON YHEPTUU B OTCYTCTBUE CWJI TpeHUs: E = const.
[IpeBpanieHne MEXaHM4ECKON SHEPTUU IIPU HAIIMYUU CUJIbI TPEHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Poruar. Moment cuitel: M - Fl.
VYcnoBue paBHOBECHUS pblyara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O0510KkU. KITJ] mpocThIx MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
d)opMyna JJIS1 BBIYHUCJIICHHUSA JAaBJICHUA TBép[[OI‘O TCJa:
F
pP= ch
JlaBiieHue ra3a. ATMOC(epHOE 1aBICHHE.
FHI[pOCTaTquCKOG AABJICHUC BHYTPH KUAKOCTH.
dopMyia 11 BBIYMCIICHUS NABJICHUS BHYTPU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opMyna aJist onpeneneHns BHITATKUBAIOMIEH CUJIIBI, IEHCTBYIOIIEH
Ha TeJIO, MOTPYKEHHOE B KUJKOCTh WJIH Ta3:

Fap =PEV

YcnoBue nnaBanus Teia. [lmaBanue CyI0B M BO3QYyXOILJIAaBaAHUEC

1.24

Mexannueckue kojeOaHUs. AMIUIMTYJA, MEPUOA M yacToTa Kojebanwil. dopmya,
CBSI3bIBAIOINAS YACTOTY U MEPHO/] KOJIeOaHMIA:

voL
T

1.25

MaremaTtuueckuii ©W  TOPYKUHHBIA  MasTHUKU. [IpeBpaienue sSHeprud  mOpu
K0J1e0aTeIbHOM JABM)KEHUU

1.26

3aryxatomue konedanus. Bernyxnenusie konedanus. Pezonanc

1.27

Mexanundeckue BoaHbL. [IpogosibHbIE U MONIepedyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacnpoCcTpaHeHusl BOJIHbL:

h=v-T

1.28

3Byk. I'poMKkocTh M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJHBI HAa TPAHUIE ABYX
cpen. Uudpa3Byk u yIbTpasByk

1.29

IIpaxkmuueckue pabomul

H3mepenue cpeHel INIOTHOCTH BELIECTBA; ApXUMENOBOU CHUIIBL; KECTKOCTHU NPy KUHBL;
K03(ppULIMEHTa TPEHUS CKOJIbKEHUS; paOOThI CHJIbI TPEHHUS, CHJIBl YIPYTOCTH; CpEeIHEH
CKOpOCTH JBI)KEHHSI OpycKa II0 HAaKJIOHHOH IUIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4acTOThl M Iepuoja  KojebaHui
MaTeMaTHYeCKOro MasiTHUKA; 4acTOThl U MEPHOAA KOJICOAaHUH NMPYKUHHOTO MasTHUKA;




MOMEHTa CHIIbI, ACHCTBYIOIIETO HA pbIYar; padOTHl CUJIBI YNPYTOCTH TPU TMOIBEME
rpy3a ¢ MOMOIIbIO HETIOABMKHOTO OJI0Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOIBEME Ipy3a
C TIOMOIIIBIO TOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOU CHIIBI OT 00bEMa OTPYKEHHON YacTH Tela
U OT TUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTHU BBITQJIKHBAIOLIEH CHJIBI OT MAaccChl Tena;
CUJIbI TPCHHUA CKOJIBXXCHUS OT CUJIBI HOPMAJIBHOTO JABJICHUA U OT poOJia MOBCPXHOCTHU,
CHJIBI YIPYTrOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHU aedopMalvy MpYKHUHBI,
YCKOpEeHHUs: OpyCKa OT yria HakJOHA HaIpaBIISIONICH; mepuoa (4acToThl) KoeOaHui
HUTAHOI'O MassTHUKA OT JJIMHBI HUTH; TICpHUOAA KOH€6aHHﬁ MNPy KUHHOI'O MasATHUKA OT
MacChl Tpy3a U KECTKOCTU IIPYKUHBI; HCCIEHOBAaHUE HE3aBUCUMOCTH IIEpHOJa
KoJie0aHUN HUTSHOTO MasTHHUKAa OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS
ppluara

Dusuueckue sA61eHUs 6 npupode. MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B
JKUBOU U HEKUBOU IPUPOJIE, ACUCTBUE CUIIbI TPEHUS B IIPUPOJAE U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBWKEHUE IUIaHEeT COJIHEYHOW CHCTEMBI, PEAKTUBHOE [BHKCHUE >KHBBIX

1.30 OpraHU3MOB, pPblYard B TeJI€ YeJOBeKa, BIMSHUE aTMOC(EpHOro NaBICHUS Ha >KUBOM
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETpSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
TexHuueckue ycmpoticmea: CHUJOMETpP, JAaTUYUKU TIOJOXKEHUS, PpACCTOSHUSA U
YCKOPEHUS, JUHAMOMETP, MOJIIUITHUKH, PAKETHI, pblUar, NOJABMKHBIA M HEMOIBH>KHBIN

1.31 | 6yoku, HAKJIOHHAS MIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOLIAIONINECS COCYIbI,
YCTPOMCTBO BOJIOMPOBO/IA, THAPABIMUECKHM IIpecc, MAaHOMETP, OapoMeTp, BEICOTOMED,
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIIOJIb30BAHNE YIIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOECHUS BELIECTBA.

2.1 Mogenu  TBEPHOro, KUAKOTO W ra3oo0pa3HOrO0  COCTOSHHUM  BeIIeCTBa.
Kpucramnuueckue u amopdHbie Tena

9 JBmxenue yactul BemecTBa. CBs3b CKOPOCTH JIBMKEHHUSI YACTHI[ C TEMIIEPATYPOH.

’ BbpoyHoBckoe nBmxenue, nuddysus

2.3 CMmauuBaHME U KaNWUISIPHBIE SABJICHUS

2.4 | TennoBoe pacHIMPEHUE U CKATHE

2.5 TemnmoBoe paBHOBECUE

6 BryTtpennss sueprus. Pabora u termionepemaada kak crocoObl M3MEHEHUsI BHYTPEHHEH

' SHEPruu

2.7 Buapl Temionepenaydn: TEMIONPOBOHOCTh, KOHBEKIIHS, N3TyYEHUE
HarpeBanue u oxnaxaenue tei. KoauduecTBo TEMaoThl. Y AelibHas TEMIOEMKOCTD:

2 o=cm(ty-1))
3aKOH COXpaHEeHMsI SHEPTUHU B TEIIOBBIX Mpolleccax. Y paBHEHHUE TEIIOBOro OaaHca:

2.9 Ql +Qg PR

2.10  Hcnapenue u KoHJeHcalus. VI3MeHeHne BHYTPEHHEN YHEPTUM B MPOIIECCE UCTIAPECHUS




U KoHAeHcaruu. Kunenne »)uakocTu. Y aenpHas Terora napoodpa3oBanus: L = Q/m

2.11  BuaxHOCTH BO31lyXa
[InaBnenue m kpucrammsauus. M3MeHeHre BHYTpEHHEW SHEPIUM IIPU IUIABICHUU U
KpUCTAJUIM3alNU. Y JeNIbHAS TEIUIOTA TUIABJICHUS:
2.12
_9
- m
’ 13 BHyTpeHHsI 3Heprusi cropaHusi TOILUIMBA. Y IeJIbHAs TEIUIOTA CrOPAaHUs TOIUIMBA: § =
’ O/m
2.14  Ipunuuns! padotsl TemnoBsix apurateneil. KIT/I rennosoro asurarens
Ipakxmuueckue pabomul
N3mepenne yAenbHONM TEIUIOEMKOCTM METAJUIMYECKOTO LWIMHApPA; KOJHWYECTBa
TEIUIOTHI, MOJYyYEHHOTO BOJON KOMHATHOW TeMmmepaTypbl (MKCHPOBAHHOM Macchl, B
515 KOTOPYIO OMNYILIEH HarpeThlil LUIWHIP; KOJUYECTBA TEIUIOThI, OTIAHHOI'O HAarpeThiM
’ HUJIUHAPOM, IOCIIE ONYCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON
BJIQYKHOCTH BO3/yXa; YJEIbHOM TEIUIOTHI IUIaBJICHHUs Jibja. VccnenoBaHue M3MeHEHUs
TEMIEpaTypbl BOJBI MpPH pA3IUYHBIX YCIOBUSX; SBIEHUS TeIIOOOMEHa MpHU
CMELIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS
Duzuueckue A61eHUsl 6 npupode. TOBEPXHOCTHOE HATSHKEHNUE U KAIIWJUIIPHBIE SBJICHUS
2.16 B mpuponae, KpucTauibl B mpupoiae, usnydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoticmea: KanWUIApbl, NPUMEPbl HCIOJIb30BAaHUSA KPHUCTAIUIOB,
2.17  XKUAKOCTHBIM TEPMOMETp, AATUUK TEMIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, NapoBasi TypOMHA, TBUTATETh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 DnekTpusanusd Tei. [[Ba Buja aIeKTpUUeCKUX 3apsioB
3.2 BzaumopaelicTBHE 3apsKEHHBIX Tel. 3aKoH Kynona
33 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe  none.  Hampsx€HHocTes  anekrtpuyeckoro  momst.  [IpuHiun
' CYNEPIIO3UIUH JIEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocutenu smekTpuyeckux  3apsaoB. JleHcTBUE — AIEKTPUYECKOTO  MMOJsA  HA
’ 3JeKTpUYECKUe 3apsabl. [I[pOBOHUKH U TUANEKTPUKH
[TocTostHHbIN 3nekTpuueckuil Tok. JleMcTBus siexkTpuyeckoro Ttoka. Cuina Toka.
3.6  Hampskenue.
I=q/t, U= A/
37 DNEKTPUUECKOE COIIPOTUBIIEHUE. Y AEIBHOE IJIEKTPUUECKOE COIIPOTUBIICHHE:
' R = pl/S
3.8 3akon Oma my1s ygacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBIICHUSA:

U=Ug:I=1+I;R=2.
= = >

F

CMenaHHbIe COCAUHCHUA MMPOBOAHHUKOB

3.10  PaGota u MOIITHOCTH AekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J>xoynsa — Jlenua:
3.11 0=I 2 Rt
312 OmneiT Opcrena. MarHuTHOE 10JI€ MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOMN
' WHIYKIMN
3.13 | MarguTtHoe noJjie MOCTOSIHHOT0 MaruuTta. B3anMoaelcTBIE IIOCTOSHHBIX MArHUTOB
3.14  JleiicTBuE MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM
3.15  Omneitel @apanes. SABineHune aneKTpoMariuTHOW nHAyKuuu. [Ipasuiio Jlenna
Ipaxmuueckue pabomul
W3mepeHne 3IeKTpUYecKOro CONPOTUBIICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAIPsDKEHUS Ha KOHLAX IMPOBOAHMKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
' JUIMHBl  NIPOBOJHMKA, IUIOHIAJM €ro IOMEpPEYHOr0 CEYEHUS U  YIEIBHOIO
COINPOTHBIICHUS.
[IpoBepka mpaBuna [UIsl SJIEKTPUYECKOTO HANPSDKEHUS IPU  IOCIEI0BATEIbHOM
COCIMHEHUU IPOBOJHUKOB; TpaBUia JUIsl CHUJIbl DJIEKTPUYECKOIO TOKa IpHU
napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6leHUs 6 npupode. DIEKTPUUYECKHE SBJICHUS B aTMmocdepe,
3.17  2JEKTPUYECTBO >KMUBBIX OPraHU3MOB, MAarHUTHOE IOJIe 3eMJIU, ApPEi] MOIIOCOB, POIb
MarHUTHOTO TOJIS 17151 )KU3HU Ha 3eMJle, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea. IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 AIIEKTPUUYECKOW  DHEPTUH, JJIEKTPOOCBETUTENILHBIE TMPUOOPHI, HarpeBaTelbHbIC
' ANIEKTPONPUOOPH!  (IIPUMEPBI), DIEKTPUUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT,
AIIEKTPOJIBUTaTENb IIOCTOSHHOTO TOKA, TEHEPATOpP IMOCTOSTHHOI'O TOKa
3.19  DnexkTpomarHuTHbIE BOJHEI. [1IKkana 3J1eKTpOMarHUTHBIX BOJH
3.20 | JlyueBas mognenb cBeta. IIpsmonnHeiiHOe pacipocTpaHEHHE CBETa
3.21  3axon oTpaxeHus ceta. [Imockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETA
3.23  Jlucnepcusd cBeta
394 JIunza. Xop nyuei B nuH3e. DokycHOE paccTosiHue JUH3bl. OnTUYecKas CHIIa JIMH3BI:
’ D=1/F
3.25 TI'nas kak ontuyeckas cucreMa. OnTH4ecKue npudopsl
396 Ipaxmuueckue pabomul

W3mepeHne ONTHYECKOW CHJIBI COOMparomied JIMH3bI;, (OKYCHOTO PACCTOSHHS




coOuparomield TUH3BI (0 CBOWCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U H300paKeHUS,
KOT/Ia MPeIMET PACTOOKEH B IBOMHOM (DOKyce), ToKazaTess MPeIoMIICHUs CTEKIIa.
###Par### ccnenoBanue  CBOMCTBA HM300paKEHUs, TMOJIYYEHHOTO C  ITOMOIIBIO
cobuparome JUH3bI; M3MEHEHHS (POKYCHOTO PACCTOSIHHUS JBYX CIIOKCHHBIX JIMH3;
3aBUCUMOCTH yTJla TPEJIOMJICHHS CBETOBOTO Jyda OT yrja TaJcHUs Ha TpaHUIEe
«BO3/yX — CTEKJIO»

Dusuueckue sA61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a n .HYHI)I, OBE€Ta TEJI, OIITHYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiius, paayra, MUPaxK)
3.28  Texnuueckue ycmpouicmea: 09KH, EPUCKOT, (hOToaIapar, ONTUYECKHUE CBETOBOIBI
4 KBAHTOBBGIE SABJIEHUA
4.1 = PagmoakTuBHOCTH. Anb(da-, 6eTa-, ramma-usnydenus. Peakiu anbda-u Oera-pacnana
4.2 | OmsiTel Pezepdopmaa mo paccessauto anbda-uactuil. [Inanerapuas Moaens atoma
4.3  Cocras aromMHOro siapa. M3oTomnsl
4.4 | Ilepuon nmonypacmnaaa aTOMHBIX sIep
4.5  SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U MacCOBOT'O YHCEI
Qusuueckue s61eHUsE 8 NPUpooe: SCTECTBCHHBIM PAaTUOAKTUBHBIA (OH, KOCMHUYECKUE
4.6  ny4d, paIHOaKTUBHOE U3TyYeHUE MPUPOIHBIX MUHEPAJIOB, JCUCTBUE PaJHOAKTUBHBIX
U3JTYYCHUI Ha OPraHu3M YeJIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIH JO3MMETp, Kamepa

Bunscona, sinepHas sHepreTrka
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