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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0o0pa30BaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKCHHUW W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yri1yOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbIl, MPEICTaBICHHBIX
B ®I'OC 000, a takxe ¢ yuérom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS
u Konnenmuu npenogaBanus yaeOHoTo npeameta « Du3ukay.

ConmepxaHne mporpamMmbl MO (DM3WKE HANPABICHO Ha YIOBJICTBOPECHHE
TIOBBIIIICHHBIX 3aPOCOB OOYYAIOIIMXCS, CTPEMSIIMXCA K Oonee TIyOOKOMY
OCBOCHHUIO (DU3MUECKUX 3HAaHUN, U Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOywaroumuxca. B mporpaMmve 1o (u3HKE  YYUTHIBAIOTCA
BO3MOXXHOCTH ydeOHOoro mpeamera B peanuzanuu Tpeboanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro Marepuana
1o rojgam oOydeHus (Mo Kjaccam), mpejiaraeT MpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJACP)KaHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

[Tporpamma mo Qu3uke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
TIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI 10 y4eOHOMY TIpEeIMETY.

dusuka SBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NIPEIMETOB, IMOCKOJIbKY (QHU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB H
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHEH U (U3UIECKOU
reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBisieT HawbOoyiee sSCHbIe OOpa3ibl MPUMEHEHHWS HAyYHOTO METOoja
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHUIA O MHpE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO O0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3zoBaHusi COCTOMT B (POPMHPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaronuxcs.

W3ydyenne ¢u3ukun Ha YrIyOJNIEHHOM YpOBHE TMPENIoJiaracT YBEPEHHOE
BJIQJICHUC CIIETYFOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIIUMU
€CTECTBEHHOHAYYHYIO PAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HMCCIICIOBAHUS;

WHTEPIIPETUPOBATh JaHHBIC W HMCIIOJH30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyY€HUs BEIBOJIOB.

[lenn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
onpeneneHsl B KoHnenmuu mpenofaBaHus ydeOHOro mnpeamera «®Dusmkay B
oOpa3oBaTenbHBIX OpraHu3anusx Poccuiickoii ®Dexepanuu, peaTu3yOIIHX



OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW pelIeHHEM
Konnernn MunucrepcrBa npocsenienus Poccuiickoit @eaepaunn (IpoToKoII OT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uky Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEMJIEHMSI OOYYarOIIMXCS K HAyYHOMY H3YYECHMIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOje MOo3HaHus U (popmupoBaHUE
UCCIIEJOBATEIBCKOIO OTHOIIEHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa U3Y4YEHHs] OCHOB
CTPOEHMS MaTepuu U (PyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dopMupoBaHHEe YMEHMH MPUMEHITh (PU3MUECKHE 3HAHWS W HAy4YHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPYKAIOIINX SBJICHHUIA;

(GopMuUpOBaHHE NPEACTABICHUH O POAM (UMKK AJ1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEICTaBICHMH O  BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANLHON  NEeATEeTLHOCTH, CBS3aHHOWM C (PU3WUKOW, TMOATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HallpaBJICHUH;

(opMUpOBaHHE TOTOBHOCTM K JalbHEWIIEMY U3Yy4YE€HHUIO (U3MKU Ha
yrIyOJIEHHOM YypOBHE B pPaMKax COOTBETCTBYIOLIMX Npoduie oOyueHus Ha
YpOBHE cpeaHero o01iero 0opa3oBaHus.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oOu1ero o0pa3oBanus 00eCEUNBAETCS PELIEHUEM CIEIYIOINX 3a1au:

IpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHMM BELIECTBA, MEXAHUUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

npuoOpeTeHrne YMEHUN aHATM3UPOBATh U OOBACHATH (U3UUYECKUE SIBJICHUS HA
OCHOBE U3YYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJIOB PELICHMs] paCUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3JAaHHS U HCIIOJIb30BAHUA (PU3MUYECKUX MOJENEH, BKIIOYAs TBOPYECKHE W
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJICHUS U H3MEPSThH
du3znyecKre BEIUYUHBI, BBIIBUTATh TUIIOTE3bI U MpeAarath 3KCIEepUMEHTaIbHbIC
CHOCO0OBI UX MPOBEPKH, IJIAHUPOBATh U MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIIBHBIC
UCCIIEJOBaHMsI, aHAIM3UPOBATh MIOJYyUYEHHbBIE JJAaHHBIE U JI€1aTh BHIBOJIBI;

ocBOeHHE TpUEMOB pPabOTHl ¢ HMHpOpMAIUEl (PU3NYECKOTO COAEepKaHUS,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, UHTEPIpPETAIUs U
KPUTHUYECKOE OLIEHNBAaHNE UH(OPMALIUY;

3HAKOMCTBO €O c(epaMH NpOPECCUOHATBHON NEATEIBHOCTH, CBSI3aHHBIMU C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHIKEHMSIX
buznyecKoil HayKu.



Ha w3yuenune ¢usuku (yriayOn€HHBIM YpOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoanusi orBoautcs 340 wacoB: B 7 kimacce — 102 waca (3 gaca B
Heneno), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 yacos (4
yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

®duzuka — Hayka O mpupoje. SIBIeHUs TPUPOABI (SJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXIpeAMEeTHbIe cBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyeckux BETUYMH.
W3mepenue ¢u3ndyeckux BenMUMH. OTanoHbl. Pusmueckue mnpudopsl. llena
nenenusd. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa mnpu padote ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHull. [lepeBoa
BHECUCTEMHBIX eAuHUIl B enuHUIb CH.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arlOT MPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ TO3HAHMs: HAOJIIOJCHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3MUeCcKUX SBICHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

MexaHnnueckre, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre NpuOOPbHl U MPOLEAYypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM U
U (PpoBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre EHbI ASNEHUS Kbl U3MEPUTEIHHOTO TPHOOopa.

N3mepeHnune pacCTOAHUN.

N3mepenue momaan 1 oobéMa. MeTo 1 majeTku.

N3mepenne BpemMeHH.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TEA.

Omnpenenenue pa3MepoB MalbIX Tesl. MeTo psaoB.

[IpoBeneHne HCCIENOBAHUS IO TPOBEPKE THUIIOTE3bI: JAJbHOCTH IMOJETA
HIapukKa, MyueHHOTr0 TOPU30HTAIBHO, TEM OOJIbIIE, UeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>keHne yactull BemecTBa. CBSA3b CKOPOCTHM JABWIKEHHMS YaCTHL C
temnepatypoii. bpoyHnoBckoe npuxenue. Juddysus. BzaumosaeicTBue yacTuil
BEILIECTBA: TPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra3oB, JKUJKOCTEH M TBEPIBIX
(KpUCTaTMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.

HaGmonenne nuddysun.

HalGmronenue siBieHuil, 0OBSICHIIONUXCS MPUTSKEHUEM WIIH OTTAIKHBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCIONIb30BaHUEM (oTorpaduit).

OnpIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe paBwxkenue. Ilyte u  nepememeHue. PaBHOMepHOe W
HEepaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nerokeHust tenn. CkopocTb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHUHU.
Pacu€T nyTtu v BpeMEeHU JBHXKECHUSL.

['paduku 3aBUCMMOCTEW BENWYMH, OMMCHIBAIONIUX JBIKeHHE. OOmme
NOHATUS 00 OTHOCUTENIbHOCTU JBUXKEHUA. CIIOKEHUE CKOpPOCTEeHd [JIsi Tell,
JBHXKYLIUXCS MMAPaJUIENbHO.

SBneHne uHEpUUU. 3aKOH HMHEPHUHU. B3auMmopeicTBHe Tell Kak MpUYMHA
W3MEHEHUS CKOPOCTM JBHMXKEHHUs Tein. Macca Kak Mepa HHEPTHOCTH Tella B
NOCTyHaTeabHOM JBWXEHUU. IInotHocTh BemecTBa. CBS3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHule o0béma BemecTtBa. CMecH U CIUIABBI
[ToBepXHOCTHAs U JINHEWHAS IIJIOTHOCT.

Cuiia Kak XxapakTepucTuka B3aumozeiucTBus tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenune cuibl ¢ IOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Croxkenue
CHUJI, HAPaBJEHHBIX M0 OJHOW mNpsMou. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbXKEHUS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B MpUpoae U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHHUS Tela.

HN3mepeHne CKOpOCTH MIPAMOJIMHENHOTO IBUKECHUS.

Habmronenue sBIeHUs] MHEPIUH.

HalGmronenne n3aMeHeHus: CKOpOCTH TP B3aUMOJIEHCTBUN TE.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TE.

CnoxeHue CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padomul u onsimel.



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

Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHUs Opycka WM IIapuKa IO
HAKJIOHHOU IIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbITHI, JIEMOHCTPHUPYIONINE 3aBHCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT
CHUJIbI IaBJIEHUS U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJ, JKUAKOCTENH 1 ra3oB.

Hasnenue. Cuna gasinenusa. CiocoObl YMEHBUICHHUS U YBETUUCHUS 1aBIICHUSI.
JlaBnenue ras3a. 3aBUCHMOCTb JaBJIIEHHMsS raza OT 00bEMA U TeMIEpaTyphl.
[lepenaya naBiieHUs TBEPABIMU TEJNAMU, KUIKOCTSIMU M razamu. 3akoH [lackais.
[ITHeBMaTHUECKNE MAILIUHBI.

3aBUCUMOCTh  JTABJICHHWS  JKUJIKOCTH  OT  TJIYOMHBI  TOTPYXEHUS.
I'unpocratuueckuit  mapagokc. Coobmaromuecss cocyasl. ['mapaBianueckue
MeXaHU3Mbl. VCronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
YCcTporcTBO BOAONIPOBOIA.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHbl cyliecTBOBaHUA
Bo3nymHOW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cli0BUE BOSHUKHOBEHHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.

3aBUCUMOCTh AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuuecknii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO TABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YacTHU TeJa U IIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHMs TeEJ: IUIABAHWE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 0ObEMaA MOrpYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BbITAIKUBAIOLIEN CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIIKWUBAIOIIECH CHJIBI, IEMCTBYIOIIECH HA TEJIO B
KHAJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUJKOCTh YaCTH
T€Ja U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy30N0AbEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi paboTta JIJIsi CUJl, HAIIPABJICHHBIX BJOJIb JIMHUU MTEPEMEILECHUS.
MouHOCTb.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TOJMCIACT, HAKJIOHHAsS
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MomeHT cuibl. PaBHOBecue peryara. [IpaBumo
MOoMeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHS pblyara K OJIOKYy. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpoctbix Mexanu3moB. [IpocTeie MexaHU3Mbl B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexannueckass osHeprusa. KuHeTMueckas W NOTEHUUAIbHAS SHEPTHUSL.
[IpeBpanieHre 0JHOrO BUAA MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHUS
Y TIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne ycioBU paBHOBECHUS pblyara.

N3mepenue KIIJ[ HakJIOHHOM MJIOCKOCTH.

W3yyenue npaBuia peluara JJis MOABUAKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KI1J] moaBuKHOTO 1 HETIOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI YIPYTOCTH MPHU MOIBEME TPY30B MPHU TTOMOIIH
MOJIBMYKHOTO OJIOKa.

N3yuyeHune 3aKk0Ha COXpaHEHU MEXAHUYECKOW YHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.



Monenn TBEPAOrO, XHUAKOTO U Ta3000pa3HOTO COCTOSHHUM BeIIECTBa.
Kpucrannuueckne n amopgusie Tena. I'padeH — HOBBII Marepuan A HOBBIX
TEXHOJOTHH. TEXHOIOTMH TOJNyuYeHUsT HCKYCCTBEHHBIX anma3oB. OObsiCHEHHE
CBOWCTB T'a30B, KUJIKOCTEW U TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KaWUJUISIPHbBIC
aBieHus. TeroBoe pacliMpeHUue M C)KaThe. 3aBUCHMOCTh JAaBJIEHUS Tra3a OT
00BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW SHEeprueut
TEIIOBOTO JIBM>KEHUS YacTHUll. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprus. CnocoObl HW3MEHEHUsI BHYTPEHHEH DHEpruu:
TeruIonepesaya 17} COBEpLICHUE paboTHI. Buner TEIIONEPEAAUHN:
TEILIONPOBOJAHOCTb, KOHBEKIMSA, U3JIydeHUEe. Buapl Teonepenayn B NpUpoOaE U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BelIecTBa. TemiaooOMeH u
TEII0BOE paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OanxaHca.

[InaBieHne U OTBEPAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AENIbHASA TEILIOTA
iasnenusi. [lapooOpazoBanue u konaencauusa. Ucnapenne. Kunenne. Y aenbHas
TEIJjoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUIEHHUS  OT
atMoc(epHoro JaBiieHUs. HachIlIEHHBII W HEHACBIIMICHHBIM MMap. BiakHOCTh
BO3/yXa.

OHeprus TOIIMBa. Y AelIbHAS TEIIOTa CTOPAHUS.

[Ipunuuner padoTel TemaoBbix aABurateneit. KIII TersmoBoro auraresns.
TennoBple nABUTaTENM M 3allUuTa OKpY)KarOUIEH cpeabl. TennoBele MOTEpU B
TEIIOCETSX.

3aKOH COXPAaHEHMs U NMPEBPAILICHMS SHEPIMH B MEXAHWYECKHUX M TEIJIOBBIX
IIPOLIECCax.

Jlemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBH>KEHHUSI.

Hab6mronenue nuddyszun.

HabGmronenne sBiIeHMII TOBEPXHOCTHOTO HATSXKEHUS, CMayuBaHUS W
KAWJUISIPHBIX SIBIICHUM.

Habnrogenue TemioBoro paciupeHus Tedi.

W3meHeHue AaBieHHs] ra3a NpU U3MEHEHUM O0bEMa W HArpeBaHUM WIU
OXJIKICHHH.

[IpaBuita n3MepeHus TeEMIIEPATYPBI.

Buasl Terutonepenaym.

OxJaxJieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMHU CUJIAMHU.

CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEILIECTB.



Habmonenue xumneHusl.

Habmronenne noctostHCTBa TEMITEpaTyphbl MpH TIABJICHUH.

Moenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.

OneITHl IO BRIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MUJIU caxapa.

N3mepenne Ttemiepatypbl MpU MOMOIIMA KUIKOCTHOTO TEpPMOMETpa H
JaTYuKa TEMIIEPATYPBI.

OnpiTel MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUs] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEJI.

Omnpenenenve AaBlieHUs BO3yxa B OaJuIOHE IITPULIA.

HccnenoBanne 3aBUCUMOCTM JaBJICHUS BO3AyXa OT e€ro o0béma u
TEMIEPATYPHI.

[TpoBepka runoTes3bl JUHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

HaGmtonenne w3MeHeHHMsT BHYTPEHHEH DSHEPrUu Tela B  pe3yibTaTe
TEIUIoNepeauu U padOThl BHEIIHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHAa IMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueu BOJIbI.

Omnpenenenre KOJIMYECTBA TEIJIOTHI, TOTYYEHHOTO BOAOW MPH TEMJI00OMEHE
C HAarpeThIM METAJUIMYECKUM LIHJIUHAPOM.

OnpeneneHre MOIIHOCTY TEIUIOBBIX MOTEPh (3akoH HeioTOoHa-PruxMana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapEHUs.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

OrnpeneneHue yAenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DjekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpHUECKUX 3apsioB. BzaummopeicTBhe
3apsKEHHBIX Tel. 3akoH KynoHna.

Onextpuueckoe mnosie. Hanpssk€HHOCTH anekTpuueckoro mnosd. [IpuHimn
CYyHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpoBOAHMKH, HOMDJIEKTPUKA M IOJYNPOBOJHUKH. 3aKOH
COXPAaHEHUS IIEKTPUYECKOTO 3apsaa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJJIaX, JKUJIKOCTSAX U raszax.

Dunektpuueckas mnemnb. Cuia Toka. DIEKTPUUECKOE HAMPSIKEHUE. AMIIEPMET]P
Y BOJIETMETP B LIENH MMOCTOSTHHOrO TOKa. CONMPOTHUBIIEHHE MTPOBOJIHUKA. Y IEIBHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma Ui yyactka nenu. [lociaenoBarensHoe u
napajuiebHOE COeIMHEHHE NTPOBOAHMKOB. D/IC B lenu MOCTOSIHHOTO TOKA. 3aKOH
Oma ns monuoil uenu. [lpaBuna Kupxroda. Pacu€r mpocThiX 37eKTpUYEeCKHX
nerneii. Heaunennbie 3J1eMEHTHI.

PaGota ¥ MOIIHOCTH dJIEKTpUUYECKOrOo TOKa. 3akoH JDxoyns-Jlenua.
DneKTpUUecKue IenH U MOTPEeOUTENN AEeKTpruieckor sHeprun B ObiTy. Kopotkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe none. MarauTHoe 1noje 3eMiIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3emiie.
OnbiT Opcrena. MarHutHoe Tojie€ 3JEKTpUYeckoro Toka. OmnbiT  Ammepa.
[IpuMeHeHUE SJIEKTPOMAarHUTOB B TEXHUKE. JlelCTBHE MAarHUTHOTO TMOJIA Ha
OpoBOJHUK ¢ TokoM. Cuima Amiepa U omnpefesneHue €€ HalpaBJICHUs.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHWE SIEKTPOJBHUIATENIEd B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OneiTel @apajnes. SABieHne 3MeKTpOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TOJIy4eHHS ~ DJCKTPUUYECKOH  DHEPIHH.
DNEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHUKAX HHEPTHHU. DKOJOTHUYECKHUE
po0IeMbl SHEPTeTUKHU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DnekTpu3anus Tel.

JIBa pojJia 2IIEKTPHUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TElL.

YCTpOUCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIUS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.

MopenupoBaHue CHJIOBBIX JIMHHM 3JEKTPUYECKOTrO IMOJSI € MOMOUIBIO
OyMa)kKHbBIX CYJITAHOB.

[IpoOBOAHUKH U TUDIIEKTPUKH.

M cTOYHMKHN TOCTOSTHHOTO TOKA.

JlericTBUS 2IEKTPUYECKOTO TOKA.

ONEKTPUUYECKUN TOK B HKUIKOCTH.

["a30BbI1 pa3psia.

W3mepeHne CUilbl TOKa aMIIEPMETPOM.

W3mepeHne 3IeKTpUIEeCKOTO HAMPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH cONpOTUBIICHUM.

B3aumopeiicTBrEe TOCTOSSHHBIX MAarHUTOB.

MopennupoBaHue HEBO3MOKHOCTHU Pa3JICJIECHUS MOJIOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MATHUTOB.

OmnbIT Ipcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.



JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTpOJIBUTaTENb MOCTOSHHOTO TOKA.

OneiTel @apajes.

DJIEKTPOTrE€HEPAaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

OneiTel 10 HAOMIONCHUIO JJIEKTPU3AIUU TEJN TMPU COMPUKOCHOBCHUH W
WHIYKIIUEN.

HccnenoBanne NEUCTBUA DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTBITAHUE IEKTPUUECKON 1IETH MOCTOSTHHOTO TOKa.

HccenenoBanne 3aBUCUMOCTH CUIIBI TOKA, IIPOTEKAIOIIETO Yepe3 pEe3UCTOp, OT
HaNpsHKEHHS HAa PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnbITel, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIN MTOMEPEYHOTO CEYEHUS U MaTepuaa.

OmnpeneneHue yaelabHOTO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIHOXKEHHUS HANPSKEHUW TMPH  IOCIEI0BATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Mg CUJIbl TOKAa NPU MAPAJUIEIBHOM COEOUHECHHUU
PE3UCTOPOB.

Omnpenenenue I/1C 1 BHyTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka mpasun Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HAa OMa I MOJHOM LEMH.

N3yyeHue BOJIbTAMIEPHBIX XapPAKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJIMBaHUS WJIH MOJTYITPOBOJIHUKOBOTO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Onpenenenue KIIJ] nHarpesaress.

HccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MIPU UX OOBbEIUHCHUH U
pa3ieyICHUH.

HccnenoBanne AEUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIIKNE 3aBUCUMOCTD CUJIbI B3aUMOJIEVCTBUS KATYIIKH C
TOKOM W MAarHuTa OT CHWJIbl M HaIpaBJCHUsS TOKAa B KATYIIKE U OT HAIWYHUSA
(oTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nuzydeHue padoTbl AIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnpITEl MO WCCIENOBAHUIO  SIBJICHHUS AJEKTPOMAarHUTHOM  HMHAYKLUU:
UCCIIEIOBAaHNE U3MEHECHHUM 3HaYeHUsI U HAMPABIICHUS] UHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3znea 8. Mexannueckue siBJEHHUS.

Mexanudeckoe paBuxkeHue. MarepuanbHas Touyka. CrocoObl OmUcaHUs
MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIHN, rpaduueckuii, ananmuTuaeckuif. Cucrema
orcué€ra. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKEHUSI.

BekTopHbIE BEJIMUMHBI, ONEpPALMU ¢ BEKTOPAMH, IPOEKIUH BeKTOpa. Pannyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMepHOE MPSAMOJIMHEWMHOE JIBUKEHHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTh Teja P HEPABHOMEPHOM JIBUKEHHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJMHEMHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoHOTO NTageHus. OnbIThl [anues.

['padrueckas mHTEpHnpeTanys yCKOPEHUsl, CKOPOCTU, MPOMIEHHOTO MyTH U
IIEPEMEILECHHS IS IPSIMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBUxkeHHE 1Mo OKPYKHOCTHU. JIMHEHAass CKOPOCTh, YIIIOBask CKOPOCTh, IEPUOT
¥ 4acToTa O0pallieHus Ipu paBHOMEPHOM JBUXKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU JIBUKECHUU 10 OKPYIKHOCTH.

Bexkrop cunel. PaBHOAENHCTBYIOIIAs cua.

[lepBoiii 3ak0H HprotoHa. Bropoi 3akon Herotona. Tperuit 3akon HeroToHa.
[IpyHLIMT Cynepno3uLnn CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSI CKOJIbXKEHUS, CUIIa
TpEeHUs IOKOs, ipyrue Buibl Tpenus. Koadduuent tpenus.

JIBr>KEeHME TEN O OKPYKHOCTH IIOJ, IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymu u noaséMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
anmapatbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUJISIX. [[BHKeHUE Moe3/1a HAa MAarHUTHOW MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHMS. JIBH)KEHHME Te€l BOKpPYD
rpaBUTAIIMOHHOTO IeHTpa (B ToM uucie I1iaHer Bokpyr Counia). Ilepsas
KOCMHMYECKasi CKOPOCTb. HEBECOMOCTD M EpETPy3KH.

PaBHOBecue matepuanbHOM TOUkU. AOCOMOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsixecTH.

Nmnynsc Tema. M3meHenue wummynbca. HMnoynbc cuiibl. Ynopyroe u
HEYNpyroe B3aUMOJEWUCTBUE. 3aKOHbl HM3MEHEHUS W COXPaHEHUs HMMIIYJIbCa.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnnanbHas sHEPrus Tela, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiid. [loTeHnManbHas sHeprus cxarou npyxuHsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPIHH. 3aKOH M3MEHEHUS M COXPAaHEHUs
MEXaHUYECKON YHEPTUH.



Hemoncmpayuu.

Habmronenne MexaHMYeCKOTO ABM)KEHHS Telda OTHOCHTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTed M TPAeKTOPUW JBWKEHHS OJHOrO M TOTO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHre CKOpoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUYKEHUS.

HccnenoBanre Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGnronenue nBM>KeHUS Tella Mo OKPYKHOCTH.

HabGnronenne MexaHUYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KabuHeTa PU3nKy.

HaGmronenue paBHOBecus Teil, CBOOOHOTO MaACHUS, KOJIeOaHusI MasTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHHUE MPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTbh YCKOPEHUS T€JIa OT €r0 MACCHI U IEUCTBYIOLIEH HA HETO CUJIBL.

HaGmronenue paBeHCTBA CUIT TPU B3aUMOICHCTBUH TEIL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUXKEHUU.

[Tepenaua uMiynbca Npyu B3auMOJACHCTBUY TEIL.

[IpeoOpa3zoBaHust SHEPTUU PU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJibca Mpu a0COJIFOTHO HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMIyJibca NpH YIPYrOM B3aUMOICHUCTBUH.

Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue dHEepPTUM NMpu CBOOOIHOM MaJCHHH.

CoxpaHeHune dHEepruu Npyu ABUKEHHUH TEJIA O] AEHCTBUEM NIPYKUHBI.

Jlabopamopnsie padomul u onsimel.

KoHcTpynpoBaHue TpakTa JUisi pa3rOHa W JalbHEHMIIEro paBHOMEPHOTO
JBHO>KCHUS IAPUKA WA TEJICKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHSI Opycka WM JIBHXKCHHS
HIapyKa M0 HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejaa MpU PABHOYCKOPEHHOM JIBHKEHUHU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HayalbHOU CKOPOCTH.

[TpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBUJKEHUU 0€3 HauaJlbHOM
CKOPOCTH MyTH OTHOCSITCS KaK PsAJl HEUYETHBIX YHCEI, TO BpEMEHA OJITUHAKOBHI.

HccnenoBanue IBUKEHUS Tela, OPOLICHHOTO MO/ YTJIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Onpenenenue ko3 uIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BOZHUKAIOLIEH B MIPYKUHE, OT
creneHu AedopMaIvu MPy>KHUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIDKCHHH Tea 0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI  YNPYTOCTH MpU  MNOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawllue KoJieOaHus.
Brinyxaennsie kojaebanus. Pezonanc.

MaremaTnyeckul W IpYKMHHBIM MasTHUKU. [IpeBpamenue sHeprum mnpu
K0JI1e0aTeTbHOM JIBUKCHUH.

Mexannueckue BoJiHBL. [IpoposibHble W momepeuHble BoJHBL. (CBOKCTBA
MEXaHUYECKUX BOJIH: HHTEephepeHIus u nudpakius. [jinHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHrnuecKre BOJHBI B TBEPJIOM TeJE, CEHCMUYECKUE BOJHBI.

3Byk. PacnpocTpanenne m oTpakeHue 3ByKa. | pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3sonanc B akyctuke. WH(ppasByk u ympTpasByk. HWcmonws3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HabGmionenne komneOanuil Ten mMOA JEHCTBHEM CHIIBI TSDKECTH U CHIIBI
YOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Ha6monenue nnatepdepeHny u AMPpakiiuyi BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.

Omnpenenenre 4acToThl U MepUoJia KoiedaH!i MaTeMaTHYeCKOro MassTHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KOJIeOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpHOJa KoJieOaHUi Tpy3a Ha HUTH OT JJTHHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TepHoJia KOJeOaHUN NPy KUHHOTO MAasTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBHCUMOCTH THepuoja KojeOaHuW TIpys3a, MOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OneIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH MEpHOJia KOJIeOaHUN MPY>KMHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus CBOOOTHOTO MaeHHS.



Paznes 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTpOMarHUTHOE  MoJIe.  DJEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM cBsi3U. Panmonokanus. Kocmuueckas
CBSI3b.

OnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
cBeTa: HHTephepeHIns U AUPPAKIIHSL.

Jlemoncmpayuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3y4yeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHJIBHOTO
tenedoHa.

[TpoBeneHre ONBITOB MO HAOIIOACHUIO UHTEPPEPEHITNH U TU(PPaKIIIU CBETA.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBass MojJenb CBe€Ta W Te€OMETpUYecKas onTuka. VICTOYHHMKHM CBeTa.
[IpsmonuneitHoe pacnpocTpaHeHue cBeta. 3atrmMeHuss ComHua u o JIyHBIL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cBerta. [loctpoeHue
U300pakeHn, CHOPMUPOBAHHBIX 3€PKATIOM.

[Tpenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHHne cBera.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JMH3BL. [locTpoenue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
¢doroanmnapara, MUKpPOCKONAa M Teleckoma. [7a3, Kak ONTHYECKas CHCTEeMa.
bim30pyKOCTh M AaNBHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX LBETOB. J(Mcniepcus cBeTa.

Hemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUM B IJIOCKOM 3epKalie.

[Ipenomienue cBera.

OnTruyecKkuil CBETOBO/I.

Xon mydeil B coOuparoiiei InH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300pakeHUi ¢ TOMOUIBIO JTUH3.

[TpuHiun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

Mopens rinasa.



Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomyuenune 6em0Tro CBETa IPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXEHUs CBETOBOrO Jiyda OT YyIJia
NaJICHUS.

N3ydeHnne cBOMCTB M300pakeHUs B TUIOCKOM 3€pKaie.

HccenenoBanre 3aBUCHMOCTH yTJIa MPEJIOMIIEHHS OT yIJIa MaJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHue n300pakeHUN C TOMOIIBIO COOMPAIOIIEH JIUH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUA M ONTHUYECKOM CHIIBI cOOMparomiei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3nen 12. KBanToBbI€e SIBJICHHS.

OmnbiTel Pesepdopaa u mimanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4aTpie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens artomHoro szapa. HW3ortonsl. PaanoaxTuBHBIE
npeBpanieHus. llepuon monypacnaga atomubix saep. JlencTBue paanoOaKkTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbIL. 3alUTa OT PAJMOAKTUBHOTO U3TyUYECHUSI.

SAnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusa snaep. Mcrounuku sHeprum ConHuoa u 3BE34. SlaepHas sHepreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHHUS.

CrexTpbl pa3IuvyHbIX ra30B.

Crnextp Bogopoja.

Hab6mronenue tpexoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOMUX U3TyUEHUH.

Perucrpanus uzimydeHus: NpUPOJAHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

HaGmronenue CrutonmHbIX U IMHEHYAThIX CIIEKTPOB U3ITYICHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIBI IO TOPMO3HOMY ITYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (hOoHA.

IHoBTOPHUTEIHLHO-00001IAO U MOYJIb.



[ToBTOpHUTENHEHO-00001IAIONINI MOTYSIb TIPEIHA3HAYEH AJISl CUCTEMATHU3alNU
U 0000meHWS TPEIMETHOTO  COACPKaHWS ¥ OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO TPU H3YYCHHH BCEro Kypca (Ppu3uMku yriayOJa&HHOrO YpOBHS, a
TaKKe J1JIs1 HIOArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY K3aMEHY 10 (PU3HUKE.

B mpouecce wu3yueHus JaHHOIO MOAYJS PEAIU3YIOTCd U IOJIy4YaroT
JnanbpHelee pa3BUTHE YyYeOHbIE JCHCTBHUSA, OOECTCUMBAIONINE JOCTHKCHUE
OPEIMETHBIX M METaNpeAMETHBIX pe3yNbTaToB oOOyueHus, (HOpMHUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSCHEHUE U ONKCAHUE SBJICHUI HA OCHOBE
OpPUMEHEHUs (U3NYECKUX 3HAHWW, MCCIEAOBATEIbCKUE NEHCTBUS (BBIIBUKECHHE
TUIIOTE3, MOCTAaHOBKA LENM W IJAHUPOBAHUE HCCIENOBAHUS, aHAIM3 JAHHBIX U
NOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOPMOI  OCBOCHHS MOAYNSL SBIAETCA MIPAKTHKYM,
porpaMmMa KOTOpPOTro BKJIFOUYAET:

pelleHre 3ajad, OTHOCAIIMXCS K pPa3MYHBIM pasfellaM M TeMaM Kypca
(Gu3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COAEPKaHNE Pa3HBIX pa3/esioB;

BBITMIOJIHEHHE JIa0OPATOPHBIX pabOT M OMBITOB (BKIJIIOUAst pabOThI U OMBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBUSX CaMOCTOSITENIHOTO TJIAHWPOBAHUSA
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpPa 1 00OCHOBAHUS METOJa U3MEPEHUS BEJIUYMH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKU;

BBITMIOJTHEHHE MPOOIEMHBIX 3a/1aHUi TPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a1aHUA TO E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM 4YHCIE 3aJaHUil ¢
MEXIPEIMETHBIM COJIEPIKAHUEM;

padoTy HaJ rpyNIIOBBIMU UM UHIMBUYaJbHBIMU IPOEKTAMHU, CBA3AHHBIMU C
coJiepyKaHueM Kypca QU3HKH.

N3ydeHne MOBTOPUTENBHO-0000IAIOMIETO MOIYJS MOXET 3aKaHYMBATbCA
IPOBEJICHUEM JIUAarHOCTUYECKOW paboThl 3a Kypc (PU3UKU yriayOIEHHOTO YPOBHS,
BKJIFOUAIOLIEH 3aJjaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ysbTaThl BBINOJIHEHHUS
JUArHOCTHYECKON pabOThl MOTYT ITOKa3bIBaTh CTENEHb TOTOBHOCTH O0YyYarOUINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3mke, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyuatouierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
YaCTU:

e I)nampuomuueckozo eocnumanus:

MIPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYECKON HAYKH;

[EHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

e 2)2parxcoamnckozo u Oyxo08HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUXKEHUN
bu3uKy;

OCO3HAaHHE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLUIOB B JE€ITEIHHOCTH
Y4E€HOrO;

e 3)acmemuuecko2o 60cCnUmMaHus:

BOCIIPUSITHE ICTETUYECKUX KauyecTB (PU3UUECKON HayKu: €€ rapMOHUYHOTO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HayuH020 NO3HAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXKHEHUILIEH COCTABIISIIOLIEH
KYJIBTYPBIL;

OpHEHTalUusd B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MTPUPO/IHI;

pa3BUTHE HAY4YHOH JIIOOO3HATEIIBHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NEATENIbHOCTH;

e 5)popmuposanusn Kynomypot 300p06bsa U IMOUUOHATILHOZ0 OJIA2ONOTYUUA:

OCO3HAHHE IIEHHOCTH 0€30MacHOro o00pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C DJEKTPUYECKUM U TEIUIOBBIM O0OpPYJOBAaHHEM B
JOMAIIHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTh HaBbIKa pediieKCuu, NpU3HAHUE CBOEro IpaBa Ha
OImMOKY ¥ TAKOTO e TMpaBa y APYroro 4eIoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pEIICHHM MPAKTUYECKUX 3a1ay (B pamMKax CEMbH,
00pa3oBaTenbHON OpraHu3allid, TOPOJa, Kpasi) TEXHOJIOTHIECKOW U COIUATHHOU
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIEe U PU3NUYECKUX 3HAHM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0J102UHECKO20 60CNUMAHUA:

OpUEHTalUsI Ha TPUMEHEHHE (M3MYECKUX 3HAHWUU JIJIS PEIICHHs 3a7ad B
00JIaCT  OKpyKalolehd cpeapl, IJIaHUPOBAHHUS TIOCTYNKOB U OLEHKH HX
BO3MO>KHBIX MTOCIEACTBUN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE TrI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

e 8)aoanmayuu K uBMEHAOWUMCA YCI0BUAM COUUANLHOU U RPUPOOHOTU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCIEAOBAaHUN U
MIPOCKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATENIbHOCTD;

NOTPpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (popmMyInpoBaTh
UJIeH, MOHATHSL, TUIIOTE3bI O (PU3UYECKUX O0BEKTAX U SIBJICHUSIX;

Ooco3HaHue Me(UIMTOB COOCTBEHHBIX 3HAHUN W KOMITIETEHTHOCTEH B 00J1aCcTH
buzukwy;

IUIAHUPOBAHME CBOEr0 PAa3BUTHUSI B MPUOOPETEHUU HOBBIX (PU3NUYECKHUX
3HAHUM;

CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUM C Y4YETOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX INI00QbHBIX TOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS HpOrpaMMbl 1O (HU3MKE HAa YpPOBHE OCHOBHOTO
oOmrero obpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOININE TO3HABATEIILHBIC YHUBEPCATIbHbBIE YIeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHbIC  yYHUBEpCAIbHBIE  Y4eOHbIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
Ba3oBble Jjornyeckue AeiicTBUA:
BBISIBJISITH M XapaKTEpU30BAaTh  CYIECTBEHHbIE IPU3HAKU OOBEKTOB
(sBNEHUI), KIaccu(ULIUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBICHUSM;

BBISIBJISITh MPUYMHHO-CIICCTBEHHBIE CBA3M TPU H3YYCHUH (PU3NUECKUX
SIBIICHUN W TPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIB30BAHUEM JCAYKTUBHBIX H
WHAYKTUBHBIX  yYMO3AKJIIOYCHUW, BBIJBUTATh THIOTE3Bl O  B3aWMOCBS3SIX
(U3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus ydeOHON (Qu3nveckoi 3amaun
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOp Hamboyiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBhIe uccieaoBaTe/bCKHE JeCTBUA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATENbCKIII HHCTPYMEHT O3HAHMS,

IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOKHBIM
bu3HYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(POPMAIIUIO, TTOTYICHHYIO
B XOJI€ MCCIIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI MO pe3yjbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOKHOE JalibHElIIee pa3BuTe (PU3MIECKUX MPOIIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

NPUMEHATH PAa3IMYHBbIE METOJbI, MHCTPYMEHTHI U 3allpOChl MPH IMOUCKE U
0oTOOpe MH(pOPMAITUY UK JJAHHBIX C YYETOM MPEIIOKEHHON yueOHOM hr3ndecKon
3a/1a4u;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMuYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

OIICHWBATh HAAEKHOCTh HHPOPMAIMH TIO KPHUTEPHUSM, MPEATIOKEHHBIM
yUUTENEeM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (HOpPMY  NPEICTaBICHUS
uHbOpMaAllMl U WJUIIOCTPUPOBATH pEIIaeMble 3a/ladll HECIIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOUHAIMSIMH.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE yueOHbIe IeiiCTBHUS:

B XoAe OOCyXIeHUs y4eOHOro Marepuaia, pe3yJlbTaToOB JabopaTOpHBIX
paboOT M TPOEKTOB 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKAA€MOH TEeMbI U
BBICKa3bIBaTh WJEW, HALEJICHHBIE HA pEUICHWE 3aJauyd M TOAJep>KaHHe
OJ1arokenaTeabHOCTUA OOILIECHNUS;

COIIOCTAaBJIATh CBOM CYXKICHHS C CYXICHUSMHU JIPYTHX YYaCTHUKOB JTHAJIOTA,
00HApYKUBATh PA3INYUE U CXOCTBO MMO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTAa, UCCIIEOBAHUS, IPOEKTA);

NOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboThI MPU pelIeHUHU KOHKPETHON (HU3NUECKON MpOoOIeMBblI;

NPUHUMATh LEJINM COBMECTHOM N1€ATE€NbHOCTH, OPraHU30BbIBATh JAEHCTBUSA 10
e€ MOCTIDKEHHUIO: pacHpeleNiaTh poJjid, OOCYXKIaThb MPOIECCHl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJBKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh pabOThI, JIOCTUTasi KaueCTBEHHOTO pe3ysbTaTa Io
CBOEMY HAIIPaBJIEHUI0O M KOOPAUHUPYS CBOU JEUCTBUS C JAPYTMMH 4YJIEHAMHU
KOMaH/Ibl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYAIUSAX, TPEOYIOMUX ISt
penieHus: GU3NUYeCKUX 3HAaHUU;

OpPUEHTHUPOBATHCA B  PA3IMYHBIX  [OJAXOJAX  MNPUHSATUS  pEUICHUM
(MHAMBUlyaTbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYIIOoN);

CaMOCTOSITEJIbHO COCTAaBJISITh QJITOPUTM pemIeHUs (U3UYECKOW 3aTadu WU
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MpeiaraeMble BAPUAHTHI pEICHUH;

Jienath BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U IPEAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYMHBI  JOCTHKEHUA  (HEAOCTUKEHUs)  pe3yJIbTaToB
NEesTeIbHOCTH, aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHHS
bU3UYEeCKOro MCCIEAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIINXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIN U YCIOBUSIM.

CTaBUTH ce0s Ha MECTO JPYroro 4YejoBeKa B XOJIe CIopa UM JUCKYCCUHU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYTOro.

MPU3HABATh CBOE MIPABO HA OIMIMOKY MPH PEIICHUH (PU3NUECKHUX 3a7ad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATDBI

K koHIily 00y4yeHus ¢ 7 kaacce npeaMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTh Y 00YHYaIOIIUXCSl YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHYCCKHUE SBIICHUS, HAOIIOEHNE,
OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHUIBI (U3UYECKUX BEIIMYUH, AaTOM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BemiecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE),
MEXaHUYECKOE JBI)KCHHE (PaBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHENHOE),
TpaeKTopHUs, paBHOJACHCTBYyIomas cuj, Achopmaius (ymnpyras, IlacTHYecKas),
HEBECOMOCTh, COOOIIAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nu4arh sBieHus (quddy3us, TEMIOBOE IABUKEHUE YaCTHI
BEILIECTBA, PABHOMEPHOE [IBM)KEHHE, HEPaBHOMEpPHOE JIBHXKEHUE, HWHEPIIUs,
B3aMMO/ICHCTBUE TEJI, pABHOBECHE TBEPJIBIX TEJ C 3aKPEIJIEHHONW OChIO BpaIllCHUS,
nepejadya JaBJICHUS TBEPJIBIMU TEJNaMH, XUJIKOCTSIMU M Ta3aMmH, aTMoc(epHoe
JIaBJICHKE; TIJIaBaHKE TEJl, IPEBPAILCHNUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapakTepHbIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE
bu3nYecKoe SBICHUE;

pacro3HaBaTh  IPOSBJIGHHE  W3YYCHHBIX  (PU3MYECKUX  SBJICHUM B
OKpyXKaromeM Mupe (B ToM 4mciie (GU3HUYECKHE SBICHHUS B TPHUPOJAC: MPUMEPHI
JBUXEHHS C PA3JIUYHBIMH CKOPOCTSIMH B JKMBOW W HEKHBOW NPUPOAE, IEUCTBUE
CUJI TSDKECTH, TPEHUS, YIIPYTOCTH B MIPUPOJE M TEXHUKE, BIHSHUE aTMOC(EPHOTO
JIaBJICHHMSI Ha >KUBOM OpraHu3M, IJIaBaHUE PhIO, pblyaru B TeJie 4ejoBeKa), MpH
ATOM TMEPEeBOJIUTh MPAKTUUECKYIO 3a7ady B Y4COHYIO, BBIJICTSATh CYIIECTBEHHbBIC
cBOMCTBA (TTpU3HAKH) (PU3NUECKUX SBIICHUN;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3WUYECKUE SIBICHUS, WUCIIONB3YS
dbuznyeckrue BeIUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CpedHsis CKOPOCThb, CHJIa YIPYrOCTH, CHJIa TSIKECTH, BEC Tejla, CHJIa TPEHUs,
JaBJICHHE TBEPAOrO TeJjia, JABJICHHE CTOJ0a >KUIAKOCTH, BBITAJKUBAIOIIAs CHJIA,
MeXaHu4ecKas pabora, MOIIHOCTb, IJIEYO CUJIBI, MOMEHT CHJIbI, KO3(PQPUIIUCHT
MOJIE3HOIO JIEUCTBUS MEXAHU3MOB, KHHETUYECKAsl U IOTEHIMAJIbHASI SHEPTUS]), IPU
ONMCAaHUM TPABUJIBLHO TPAKTOBaTh (DU3WUYECKUN CMBICI HCIIOJIb3YEeMbIX BEJIMYMH,
uxX O0003HAUCHHS M eIUHUIBI (U3UYECKUX BEJIWYMH, HaXOJUTh (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYNHY C APYTHMMH BEIMYWHAMH, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKNX BEIINYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIB3Ys MpaBuja CI0XKEHUs CWJ (BAOJL OJHOM mpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MpPAaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHMYECKON HSHEpPruu, Mpu 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €T0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJIEIATH IPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA



00BEKTOB, MPOIIECCOB, SBICHUHN, MPUMEHSATH (HU3HUUECKUE MOACIH I OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] YUeOHBIX 3a7a4;

OOBACHATH (PU3NYECKUE SIBJICHMS, TPOLIECCHl U CBOMCTBA TE€JI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii NpaKkTHKO-OPUEHTHPOBAHHOIO XapakTepa, W peuarb
Ka4eCTBEHHbIE 3aJauyd, B TOM 4YHWCIE TPeOyIOIMe YHUCICHHOTO OLEHUBAHUA
XapaKTepHBIX 3HaYEHUH (U3NYECKUX BEIMYWH, IPU 3TOM BHIOMpATh a/IeKBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIEC CBSI3U M BHICTPAUBATh
JOTMYECKYI0 IIETIOYKY PACCYKICHUH C OMNOpoil Ha W3y4YCHHbIE CBOWCTBA
¢u3nveckux siBIEHUH, (pu3nYecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

pemaTh pacu€THble 3a1aud (B 2—3 AEWCTBUS) MO U3y4yaeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aJeKBaTHYIO (PU3UUYECKYIO MOJIETb, C HCIIOIb30BAHHEM 3aKOHOB
U (HopMyIl, CBA3BIBAOIINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATH KPATKOE YCIOBHE
U Ppa3BEPHYTOE pEIICHHE 3a/auyM, BBISBISATH HENOCTAIOUINE WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BHIOOp MeTOJa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHbBIC JaHHBIE, MPOBOJUTH MaTeMaTUYECKUE MPeoOpa3oBaHUs U PacUEThl,
OLICHUBATh PEANTUCTUYHOCTH MMOJYYEHHOTO 3HAa4YeHHUsS (U3UYECKON BEIMYUHBI U
ONpeAeNATh Pa3MEPHOCTb (PU3NYECKON BEIMUYMHBI, TMOJYYEHHOW MPU PpEIICHUU
3a]a4u;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPELIUTh IPH [OMOIIH
(Gu3NYECKUX METOAOB, W MpeljaraTb OPUEHTHPOBOUHBIM CIMOCOO pelieHus, B
ONMMCAaHWW  HWCCJIENOBAaHUS  PAaclO3HABaThb  MPOBEPSIEMOE  MPEAINOJIOKEHHE
(rumoTe3y), MHTEPIPETUPOBATH TOIYUECHHBINH PE3yIbTaT;

IPOBOJIUTH OMBITH MO HAOTIOAEHUIO (PU3UYECKUX SBICHUH WM QU3NIECKUX
cBoiicTB Ten (auddy3us, TEIIOBOE paCIIUpEHUE Ta30B, SBICHHUE WHEPLUH,
U3MEHEHHE CKOPOCTH MPHU B3aUMOICHCTBUM TEJ, Mepeaaya JaBIeHUs KHUIKOCTHIO
U Ta3oM, NPOSIBICHHUE NEUCTBUS aTMOC(HEPHOTO NaBJICHMsS, NEUCTBUE IMPOCTHIX
MEXaHU3MOB): (OpMyIUpOBaTh NPEANONIOKEeHHEe (TUIOTE3y) O BO3MOXKHBIX
pe3yabTaTtax HaOJIOCHHI, CAMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIUPOBATH BHIBOBI;

OPOBOAMUTH TMpsSMble M KOCBEHHbIE M3MEpPEHUs (PU3UUYECKUX BEIUYHH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH W TBEPIAOTO Teja, CUia TPEHHS CKOJBKEHUS, JaBIICHHE
BO3/yXa, BBITAJKUBAIOIIAs CUJa, NCHCTBYIOIIAas Ha MOTPYXKEHHOE B >KUIKOCTD
Teno, KOA(DPUIMEHT TOJE3HOTO  JNEWCTBHS  TPOCTHIX  MEXaHW3MOB) C
UCIIOJb30BAaHUEM aHAJIOTOBBIX W IUGPOBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
MeToAa M3MepeHHs, (PUKCHPOBATh MOKa3aHHUA MPHOOPOB, HAXOAWTH 3HAYCHHE
U3MEPSIEMO BETTMUMHBI C IIOMOLIBIO YCPEIHEHUS PE3YIIbTaTOB CEPUU U3MEPEHUH U
OLIEHUBATh MOTPEITHOCTh U3MEPEHHUIA;



IPOBOJUTHh HECIOKHBIE SKCIIEPUMEHTAILHBIC HCCIICOBAHUS 3aBHCHUMOCTEH
(¢u3nUeCKUX BETUYMH (3aBHCHMOCTH ITYyTH PAaBHOMEPHO IBWKYILIErOCsS Teja OT
BPEMEHU [IBIKCHHS Telld, CWJIBl TPEHHS CKOJIBXECHHUS OT CHIIBI HOPMAIIbHOTO
JaBJIeHUs, KayecTBa OOpaOOTKM MOBEPXHOCTEH TE€I M HE3aBUCHUMOCTH CHIIBI
TPEHUS OT IUIOIIAJM CONPHUKOCHOBEHMS TEJ, CHJIBI YNPYrOCTH OT YyJIMHEHUS
NPY>KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTW Tella W OT
TUTOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Telld, OT TIyOWHBI, Ha
KOTOPYIO TMOTPY>KEHO TeNOo, YCIOBUH IJIaBaHUsI TEJ, YCIOBUN paBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C YyuHTeldeM (GOpMYIHpOBaTh 3aladyy U THIIOTE3Y
UCCIIEIOBAHMSI, CaMOCTOATENIBHO IJIAHUPOBATH HCCIEIOBAaHHUE, CAMOCTOSTENIHLHO
cOOMpaTh OSKCIEPHUMEHTAIBHYI) YCTaHOBKY C HCIOJIb30BAHUEM HHCTPYKIIUH,
IPECTABIATH MMOJyYeHHBIE 3aBUCHMOCTH (PM3MUYECKUX BEJIMYHH B BUJE TAOIUI] U
rpadMKoB, OICHMBATh MOTPEIIHOCTH, JeJNaTh BBIBOJABl IO  pe3yJibTaTaMm
UCCIIEIOBAHMS,;

coOiroAaTh TMpaBWiIa TEXHUKH 0O€30mMacHoro Tpyaa mpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MIPUHIIUIIBI IEHCTBHS MPHUOOPOB M TEXHHUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, OUHAMOMETP, COOOINAIOUIMecs CoCynbl, Oapomerp, pblyar,
HOJBM)KHBIM U HETIOABMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBHUS W3YUYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOWCTB M TEXHOJOTHUYECKUX IPOIECCOB C OMOPOW HAa WX ONUCaHHs (B TOM
qucie: MOALIMITHUKY, YCTPOHCTBO BOAONPOBOJA, THAPABINYECKUNA Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCIOJb3ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH M HeEoOXoaumble (U3NUYECKHE 3aKOHBI HU
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI U CXEMATHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPH
peleHn: yueOHO-IPaKTHYECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI (HAXOIUTHh MHPOPMAIIAIO O IPUMEPAX ) MPAKTUIECKOTO
UCTIOIb30BaHUsl (PU3NYECKUX 3HAHUI B TOBCEIHEBHOW >KU3HU JJISi 00ECTICUCHHUS
Oe3omacHoCTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHMYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHUS HOPM SKOJIOTMYECKOIO TIOBEICHUS B
OKPYKaroLIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HHPOPMAINH (PUZNUECKOTO COAEPKAHUS B
Wutepuere, camocTosTeabHO (HOPMYITUpPYs TIOWCKOBBIM 3alpoc, Ha OCHOBE
UMEIOIMXCA 3HAHUH M MyTEM CpPaBHEHUS DPA3JIMYHBIX HCTOYHHMKOB BBIIEIATH
UHpOpMalLIMIO, KOTOpas SBISIETCS MPOTHUBOPEUMBOM  HMIM  MOXKET  OBbITH
HEJI0CTOBEPHOM;



WCIIOJIB30BaTh TIPHW BBIMOJTHEHUU YUYEOHBIX 3alaHU HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTO COACpIKAHUS, CIIPABOYHBIC MaTEPUANIBI, PECYPCHI CETH
WNuTtepuer, Braaeth npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE IHChMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HWCTOYHWKOB WH(pOpManuu (PU3NYECKOTO COACPIKAHUSA, B TOM YHCIIC
nyOJUYHO JeNaTh KpaTKUe COOONICHHS O PE3yNbTaTax MPOEKTOB WM y4eOHBIX
WCCIICIOBAHUM, TPU ATOM TPAMOTHO MCIIOJb30BaTh HW3YUYCHHBIH MOHSITUWHBIN
amnrmapar Kypca (U3MKHU, COMPOBOXK/IATh BRICTYIIJICHUE MPE3EHTAIINEH;

NPU  BBIMOJHEHUH Y4YEOHBIX TIPOCKTOB M HCCIAEAOBAHUM PACTIPEACIIATh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUHU C MOCTABICHHBIMU 3aJa4aMH, CIEAUTH 32
BBIIIOJIHEHUEM IIJJaHA JIEHCTBHUM, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJaJ B
JNESITEIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMO/JICHCTBHUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHusi ¢ 8 knacce mpenMeTHble pe3yabTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUaIOIINXCS YMEHHIM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHMSI BELIECTBA, KPUCTAJUIMYECKUE U
amMop(HBIC Tea, HACHIIEHHBIM M HEHACBHIIIEHHBIM Map, CrIocOoObl M3MEHEHUs
BHYTPEHHEH DJHEpPIUM, DJJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsf, NPOBOJHUKH,
HOJIYTIPOBOJIHUKH, TUJIEKTPUKH, UCTOUHUKH ITOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJMYECKHH SI3bIK (PU3UKU IpU
peleHnr Y4eOHbIX U MPAKTHUECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHE, CMadyMBaHHUE, KalWIUISPHBIE SIBICHMUS,
UCIIAapEHue, KOHJAEHCAlUs, IUIABJICHUE, KPHUCTAJUIM3alMsl, KHUIEHHE, CIIOCOOBI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIIUS, U3TyUYEHHUE), TEIJIOBbIE OTEPH,
AIIEKTPU3ALUs TN, B3aUMOJCHCTBUE 3apsiiOB, JECUCTBUSA SJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBIE MarHUTOB, IEHCTBUE MAarHUTHOTO TOJIS HA
IPOBOJHUK C TOKOM) IO ONMCAHUIO HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSBICHHWE  HW3YYEHHBIX  (U3MYECKUX  SBICHUM B
OKpyXaromeMm wMupe (B TOM uucie (U3NYECKUEe SBICHUS B MIPHUPOJE:
IOBEPXHOCTHBIE U KalWUISPHBIE SBJICHHUS B IPUPOJIE, KPUCTAIUIBI B IMPHUPOAE,
nznyuyenue CoiiHLa, 3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B aTMocQepe, 3SIEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MAarHUTHOE ToJie 3eMIH, Apei( MOIOCOB, PO MATHUTHOTO
oyl ISl KU3HM Ha 3emje, NOJSIPHOE CHUSIHHE), MPH 3TOM IEpPEBOAUTH



OPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIJCNATh CYLIECTBEHHBbIE CBOWMCTBA
(mpu3HaKku) U3UUECKUX SIBICHUM;

OMMCHIBATh M3y4YEHHBIE CBOMCTBA Ted M (DU3MUECKHUE SIBICHUS, HCIIOJb3YS
(¢usznueckue BeNWYMHBI (TEMIEpaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOThI, paboTa ras3a, yJelibHas TEIJIOEMKOCTb BELIECTBA, YJENbHas TEIIOTa
IUIaBJIEHUA, YZelbHas TeIuloTa MapooOpa3oBaHUs, ylelbHas TEIJIOTa CrOpaHMs
TOIIMBA, KO3 (PUIIMEHT MOJIE3HOTO ACHCTBUS TEIIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BIQXXHOCTh BO31YyXa, DJEKTPUYECKMM 3apsj, CHJIA TOKA, JIIEKTPHYECKOE
HaIpsDKEHUE, COINPOTHUBIICHHE NpoBOoAHMKA, OJ[C B LenM NOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJIENbHOE COINPOTUBIEHUE BEIIECTBA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA), IPU OMHCAHUU MPABUIIBHO TPAKTOBATh (DU3UUECKHUI CMBICI
UCIOJB3YEMbIX BEIUYMH, MX OOO3HAUEHUS M €AMHULBI (DU3MUECKUX BEIUYHH,
HaXoAUTh (DOPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH I'pa)UKKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKUE SBJICHHUS U IPOIECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIIECTBA, YpAaBHEHHE TEIUIOBOIO OajaHca, 3aKOH COXPAHEHMs 3IIEKTPUUYECKOTO
3apsana, 3akoH KyioHa, NpUHLHUII CyNEPIO3ULMHU DJIEKTPUYECKUX IIOJIEH, 3aKOH
Owma juig yyacTka uenu, npasuia Kupxroga, 3akon OMa Jij1st IOJIHOM 1enH, 3aKOH
Jbxoynsa-JIeHna, 3aKOH COXPaHEHUs 3HEPIHH, IPU ITOM pPA3INYaTh CIOBECHYIO
(GopMyIHUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTbh IPOCThbIE (PU3UUECKHE MOJEIM pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIJCIATH IIPU OTOM CYLICCTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SBJIECHUMN, MPUMEHSATh (PU3UUECKUE MOJAEIH I OObSICHEHUS
(bu3NYECKUX MPOLIECCOB U PEIIeHUsI YUeOHBIX 3aj1a4;

00BACHATH (PM3NUYECKUE SBICHUS, MPOIIECCH] M CBOWCTBA TEJN, B TOM UUCJIE U B
KOHTEKCTE CHUTyalluil IPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelarh
KaueCTBEHHbIE 3a/layd, B TOM 4YHCIE TPEOYyIOUIMEe YHMCIEHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HaYEHUH (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpATh a/IeKBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICACTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYI0 IEMOYKY pACCYKICHHMM C ONOpPOM Ha M3Yy4YEHHBIE CBOMCTBA
(u3nuecKuX SIBJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelIaTh PAacy€THBIE 3aJauM (C Oomopol Ha 2—3 ypaBHEHHA) IIO
U3y4aeMbIM TeMaM Kypca (pu3uKku, BbIOMpasi aJleKBaTHYIO (PHU3HUECKYI0 MOJETb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OpPMYJI, CBS3BIBAIOIINX (PU3NUECKUE BEIMUYUHBI,
3alMCBIBaTh KPAaTKOE YCIOBUE M PA3BEPHYTOE PEIICHHWE 3aladd, BBIABIATH
HEJO0CTAIOUIME WIM U30BITOUHBIE JJaHHBIE, 0OOCHOBBIBATH BBIOOP METOJA PEIICHHUS
3a/1a4d, MCIOJb30BaTh CIPABOYHBIE JAHHBIC, IPUMEHATH METObl aHAJIU3a
pa3MepHOCTEH, UCTIOIB30BaTh rpaduuecKkre METOJbl PELICHHs 3a/1ay, TPOBOAUTH



MaTEeMaTU4YeCKHe TMpeoOpa3oBaHUs W Pacy€Thl, OICHWUBATH PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (PU3NYECKON BETUYMHBI W OMNPEACNATh Pa3MEPHOCTH
(bU3UYECKON BEIMUNHBI, IOJTYYEHHOHN MPH PEIICHUH 3a1a4H,

pacno3HaBaTb MNPOOJEMBbI, KOTOPHIE MOKHO pEUIUTh MPU  [OMOIIU
bu3nUecKkux METOJIOB, W MpeasiaraTh OPUEHTUPOBOUHBIA CHOCOO pElIeHHs, B
ONMCaHUM  HCCIEAOBaHUS  paclo3HaBaThb  IPOBEPSIEMOE  IPEANOJIOKEHUE
(rumotesy), UHTEPNPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WM PU3NYECKHUX
CBOMCTB Ten (KanmWUISIpHBbIEC SBJICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro
o0béMa W TeMmIepaTypbl, CKOPOCTH TMpOIecca OCThIBaHMS (HarpeBaHusl) Npu
U3JIy4YEHUHU OT I[B€Ta H3JIy4arolleil (Moriomamnieii) moBEPXHOCTH, CKOPOCTh
UCIIAPEHHSI BOJBI OT TEMIEPaTyphl KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALUS TEN U B3aUMOJICHCTBHUE AJIEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJlM3allisi MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JEUCTBUSL MAarHUTHOTO TOJISI Ha IMPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBHUTATENSI MOCTOSHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSIEMOE
NMpEeAnojokeHne (TUMOTe3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOICHUIA,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHUS,
OMUCHIBATh X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBL;

MPOBOJIUTh TPSMBIE W KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYNH
(TemmepaTypa, OTHOCHUTENbHAs BIAXXHOCTh BO3JyXa, CHJIAa TOKa, HANpPsKEHUE,
yaelbHas TEMJIOEMKOCTh BEIIECTBA, CONPOTUBIECHHWE TNPOBOJAHUKA, padoTa u
MOIIHOCTh 3JEKTPUYECKOT0 TOKAa) C MCHOJIb30BAHMEM aHAJOTOBBIX U IU(POBBIX
npudOpOB, 0OOCHOBBIBATH BHIOOP METOJIa U3MEpPEHUs, (HPUKCUPOBATH MOKAa3aHUs
puOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMON BEIMYUHBI C TTOMOIIBI0 YCPEIHEHUS
PE3yJAbTATOB CEPUM U3MEPEHUI U OLICHUBATH NOTPEUTHOCTh U3MEPEHUI;

IPOBOJIUTH AKCIIEPUMEHTATILHBIE MCCIEJOBAHUS 3aBUCUMOCTEN (PU3NUYECKHUX
BEJMYMH (3aBUCHUMOCTb [JIaBJIEHHUS BO3AyXa OT €ro oOb€Ma M HarpeBaHUs WU
OXJIQXKJICHUSI, UCCJIEIOBAaHUE ABJICHUS TEILIOOOMEHA MPU CMEIIMBAHUU XOJIOJIHON U
ropsiiel BOJbI, 3aBUCUMOCTh CONPOTHUBJICHUS MPOBOJHUKA OT €ro JJIMHBI,
IJIOIIAIM  TOMEPEYHOTO CEUYEHUs] M YAEIBHOTO CONPOTHUBJIEHUS BEIIECTBA
IIPOBOJIHUKA, CHUJIBI TOKa, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha
IIPOBOJIHUKE, UCCIIEIOBAHUE MOCIIEIOBATEIBHOTO W MapajuIeIbHOIO COEIUHEHUN
MIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMYIUpOBaTh 3aaady W THIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HMCCIENOBAHHUE, CAMOCTOSITENBHO
coOUpaTh SKCHEPUMEHTABHYIO YCTAaHOBKY C HCIOJIb30BAHUEM HHCTPYKIIHH,
IPEACTABIIATh MOJYYEHHbBIE 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE TAOJIUIl U
rpa@uKoB, OLEHUBATh MOTPEUIHOCTH, JeJiaThb BBIBOABI IO pe3yJbTaTaM
UCCJIEI0BAHNS;



coOirofaTh mpaBwia 0Oe30macHOro TpyAa Mpu padore ¢ J1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIIUIEI JEHCTBHUS W3YUYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOHCTB U TEXHOJOTMUYECKUX IPOIIECCOB C OIMOpPOW Ha WX OMUCaHUsS (B TOM
qucie: CUCTeMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOuHa, amrepMmerp,
BOJIETMETP, CUETUHK DIEKTPUISCKON IHEPTHH, IEKTPOOCBETHTEIBHBIE TPUOOPEI,
HarpeBaTeIbHBIE  JJCKTPONPUOOPHI  (MPUMEPHI), MPEAOXPAHHUTEIH U  UX
OpUMEHeHHe B OBITY M TEXHHUKE, NPUMEHEHHE IIOCTOSHHBIX MarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb IMOCTOSHHOTO TOKA), MCIOJB3Ysl 3HAHUS O
CBOWMCTBaX (PHU3MUECKUX SIBIEHUH, HeoOXoaumble (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEILHBIC
npubOpsl MO0 CXeMaM W CXEMAaTUYHbIM PHUCYHKaM (KHUAKOCTHBIH TEpPMOMETD,
TEPMOC,  TICUXPOMETp, THTPOMETp, JIBUTATelb BHYTPEHHETO  CTrOpaHus,
ANIEKTPOCKOI,  PEOCTAT), COCTABISATH CXEMBl JJIGKTPHUECKUX LEner ¢
NOCJICIOBATEIbHBIM W TApaUICIbHBIM COCAMHEHUEM DIIEMEHTOB, pa3indast
YCIIOBHBIE 00O3HAYECHHS JJIEMEHTOB DJICKTPUYECKHUX IETeH, UCTIOIh30BATh CXEMBI
U CXEMAaTUYHbIE PUCYHKHU W3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, MU3MEPHUTEIHHBIX
npruOOPOB M TEXHOJOTHMUECKUX IMPOIECCOB MPU PELICHUH y4eOHO-NPAKTHUECKUX
3aj1ad;

IPUBOJUTH MPUMEPHI (HAXOIUTHh MHPOPMAIIAIO O IPUMEPAX ) MPAKTUIECKOTO
UCTIOJIb30BaHUSl (PU3NYECKUX 3HAHUHM B MOBCEJIHEBHOW >XKU3HU AN OOECIeYeHHS
0e30macHOCTH Tpu OOpalleHuu ¢ NMpUOOpaMU U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHsI 370pOBbS M COOJIOJCHHUS HOPM SKOJIOTMYECKOrO TIIOBEICHUS B
OKpYXarolen cpee;

OCYIIECTBIIATH MOUCK HHPOpMaMK PU3NIECKOTO coaepxkanus B lHTepHEeTe,
CaMOCTOATENILHO (HOPMYNTUpPYsl TOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIIUXCA
3HaHUM W CpaBHEHMs JIOIMOJHHUTEIbHBIX HCTOYHHUKOB BBIJACNATH HH(OpMAIHIo,
KOTOPAs SBJSETCS TPOTHBOPEUYMBON WIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh TIPU BBITIOJHEHUN YYEOHBIX 3a/laHUil HAyYHO-TOIYJISIPHYIO
auTeparypy (pu3muecKoro comep:kaHus, CIPABOYHBIC MATEPUAIIBI, PECYPCHI CETH
WutepHer, BiageTh NpuUEMaMu KOHCIEKTUPOBAaHHUS TEKCTa, IpeoOpa3oBaHUA
UH(pOPMAaLIUU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE IMCHMEHHBIE M KpATKUE YCTHBIE COOOIICHUS,
000011ast UHPOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACpIKAHUS, B
TOM  4Huclie NOyONMYHO  MPEACTaBIATh  PE3ydbTaThl  MPOEKTHOM WM
UCCIIEI0BATENLCKOM AeSITEIbHOCTH, IPU ATOM IPAMOTHO HMCIIOJIb30BaTh U3Y4YECHHBIH
NOHATUIHBIN  ammapaT  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYIUICHHE
MPE3EHTALUEN;



IIPY BBITIOJTHEHUH YY9E€OHBIX MPOEKTOB M MCCIIENOBAHUN (U3MUECKUX IMPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIE B COOTBETCTBHU C ITOCTaBICHHBIMU
3a/layaMu, CJICIWTHh 32 BBIIIOJIHCHUEM IUUIaHA JCHCTBUN W KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJad B  JACATCIBHOCTh TPYIIIHI,
BBICTpAaUBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBUE, TPOSBISAS TOTOBHOCTH
paspemnath KOH(QIUKTHI.

K koHiy oOyudenust ¢ 9 knacce npelMeTHbIE pe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

UCITIOJIB30BAaTh MOHATHUSA (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U TMEPErpy3KH, LEHTP TAKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(QpPa3ByK W YIJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3JIydeHHe, IIKaia 3IEKTPOMAarHUTHBIX BOJH, UICTOYHUKH CBETa, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhl MCIyCKaHUS M TMOTJIOIIeHus, anb(da-, Oeta- U ramma-
U3JIyYEHUs, U30TOMbI, SIACpPHAsT U TEPMOsJIEpHAs PHEPreTUKa) U CUMBOJIMYECKUN
SI3BIK (DU3UKHU TIPU PEIICHNUN YUeOHBIX U MTPAKTUUYECKUX 33]1a4;

YBEPEHHO  pa3nuyarh  sBJIEHUS  (paBHOMEPHOE U  HEPaBHOMEPHOE
NPSMOJIMHEWHOE JIBUKEHHUE, PABHOYCKOPEHHOE MPSMOJUHENHOE JBUKEHHE,
cBOOOMHOE TaJeHHE Tell, JABI)KEHHE IO OKPYXHOCTH, B3aUMOJACWCTBHE Te,
paBHOBECHE MAaTEpUAIbHOW TOYKH, PEAKTHBHOE JBUKEHHUE, HEBECOMOCTb,
KojebarenbHOe JABMKEHUE (TapMOHUYECKHE, 3aTyXarollue, BBIHYXICHHbIC
KoJIeOaHMs), PE30HAHC, BOJIHOBOE ABMXKEHUE (paclpOCTpaHEHUE U OTpPaKEHHUE
3ByKa, UHTepdepeHrs u audpakius BoJH), NPIMOIMHEIHOE pacnpoCTpaHEHHE,
OTpaXEHUE U MPEJOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP U CIO0XEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsd  PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO  CHEKTpa
U3JIy4EeHHs) TI0 ONHUCAHMIO KX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh  TMPOSBICHWE  M3YyYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’KaromeM Mupe (B ToM uuciie Pu3ndecKue SBICHUS B MPUPOJIC: MPUIUBHI U
OTJIMBBI, ABMKEHHE I1aHEeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE JIBUKEHUE JKHBBIX
OPraHu3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSCEHUE, CEHCMHYECKHUE
BOJIHBI, I[yHaMH, 9X0, I[BE€Ta TEJ, ONTHUYECKHUE SIBICHUS B MIPUPOJIE, OMOIOTHIECKOE
JeCTBUE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO U3Iy4YEHUH,
€CTECTBEHHBI pPaJMOAaKTUBHBIM (OH, KOCMUYECKHUE JIy4yH, PpaTUOAKTUBHOE
U3JIy4YEHUE NPUPOJHBIX MHUHEPAIOB JIEWCTBUE PATUOAKTUBHBIX H3IYyYECHHU Ha
OpraHu3M 4YeJOBEKa), MPU ATOM MEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B yueOHYIO,
BBIICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHM;

OTMCHIBATh M3yYCHHBIC CBOWCTBA TEN M (PU3WUYECKUE SIBICHUS, UCIIOIB3YS
dbu3nyeckue BeIMYMHBI (CpeaHsiEs W MTHOBEHHass CKOPOCTh Tela IpHu



HEPaBHOMEPHOM [BMKEHHH, YCKOPEHHE, MEpPEeMEIIEHHE NpPHU PaBHOYCKOPECHHOM
OPSIMOJIMHEMHOM — JBMKEHHH,  YIJIOBas  CKOpPOCTb, LIEHTPOCTPEMHTEIHHOE
YCKOpEHUE, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
nasieHus], BEC Teja, LIEHTP TSHKECTU TBEPIOTO TeJa, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOLTHOCTb, IOTEHIIMAIbHAS SHEPTH Tena,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJTH, MOTEHIMAIbHASL YHEPTHS CKATOM MPY>KUHBI,
KUHETUYECKasi JHEPrus, IOJIHAsS MEXaHW4YecKas OHHEeprusi, MepuoJ M YacToTa
KoJIeOaHUH, TIEPHO MAaTEMATUYECKOTO U MPYKUHHOTO MAATHUKOB, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IMOKAa3aTelb IMPETOMIICHHS
cpelbl), TpH  ONUCAHUM MPABWIBHO  TPAKTOBATh  (PU3MUECKUIl  CMBICH
UCIOJB3YEMbIX BEIUYMH, MX OOO3HAUEHUS M €AMHULBI (DU3MUECKUX BEIUYHH,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH TPa(UKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS U TPOLECCHI,
UCIIOJNIB3YS 3aKOH COXPAaHEHUS SHEPTyH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpPHO3UIMH CHJI, MPUHIMI OTHOCUTENIbHOCTU ['anunesi, 3akoHbl HbioTOHA,
3aKOH COXpAHEHHUS UMITYJbCa, TEOPEMY O KHMHETHUYECKOH »Hepruu, 3akoH ['yka,
3akoH bepHymm, 3aKOHBI OTpaskeHHUs M TPEIOMIICHUS CBeTa, (pOpMyIly TOHKOIi
JIMH3BI, IJIAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIETIb aTOMHOTO S/1pa, 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U MACCOBOTO UYHMCEN NPU SACPHBIX PEAKUHUAX, IPU ITOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €0 MaTeMaTHUECKOE BbIPaXKECHHUE;

CTpOUTH (U3NYECKHE MOJIENN PEaJbHbIX OOBEKTOB, MPOIECCOB U SBJICHUHU,
BBIJICIATh MPU ITOM CYHIECTBEHHBIE W BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB,
IpPOIIECCOB, SIBIICHUM, MPUMEHATh (U3NYECKUEe MOJENU Uil OOBSCHEHUS
(bu3NYECKUX MPOLIECCOB U PEIIeHUsI YUeOHBIX 3aj1a4;

OOBACHATH (PU3NYECKUE SBICHMS, TPOLIECCHl U CBOMCTBA TE€JI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii TMpaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peuarb
Ka4eCTBEHHbIE 3aJauyd, B TOM 4YHWCIE TPeOyIOIUe YHUCICHHOTO OLEHUBAHUA
XapaKTEepHBIX 3HaYEHUH (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpATh a/IeKBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICACTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTHYECKYIO0 IIEMOYKY pPAacCyXICHUH M3 2—3 IIaroB C OMNOPOM Ha H3yUEHHBIC
CBOICTBA (PU3UUECKUX ABICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelaTh pacuéTHBIE 33Ja4YM 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3WYECKYI0 MOJelb, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEUICHWE 3aJaud, BBIABIATH HENOCTAIOUINE WM H30BITOYHbIC
JaHHble, OOOCHOBBIBATH BHIOOp MeTOJa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHBIC JAHHbIE, IPUMEHATh METOJABI aHalu3a Pa3MEPHOCTEH, NCIOIB30BATh
rpajguyueckue  METOAbI  pPEIIeHUS  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U Pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYyUYEHHOTO 3HAUYCHUS
(Gu3nYeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIUYUHBI,
MOJTyYE€HHOM MPH PEHICHUH 3a]1a4H;

pacrno3HaBaTb NPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU  [OMOLIH
(u3NYECKUX METOAOB, M HpelaraTb OPUEHTHUPOBOYHBIM CIOCOO pelieHus, B
ONMMCAaHWW  HWCCJIENOBAaHUS  PAaclO3HABaThb  MPOBEPSIEMOE  MPEAINOJIOKECHHE
(rumote3y), OLIEHWBATh TMPABUIBHOCTh TMOPSAAKA TPOBEACHUSA MCCIEIOBaHUS,
UHTEPIIPETUPOBATH MMOITYYEHHBIN pPE3yibTaT;

IPOBOANUTD OMBITHI 110 HAOIIOACHUIO (PU3NUYECKUX SBJICHUN WM (PU3NYECKUX
CBOMCTB Tenl (M3ydyeHHe BTOpOro 3akoHa HbproTOHA, 3aKOHAa COXpaHEHUs! YHEPIUH,
3aKOHA COXpaHEHWsI HMMITYJbCca, NEHCTBUE 3aKoHAa bepHyiM U BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpPbUIA, 3aBUCHUMOCTH IE€pHOJA KOJEOAHWM MPYXKUHHOTO
MasiTHUKa OT MacChl Ipy3a M JKECTKOCTH MPYXUHbl M HE3aBUCUMOCTb OT
aAMIUINTYJIbl MajblX KOJEOAaHWW, NPSIMOJIMHEHHOE paclpoOCTpPAaHEHUE CBETA,
pas3ioxeHue OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300pa’KEHUS B IMIIOCKOM
3epKaJie ¥ CBOMCTB M300paKeHUS TpeIMeTa B coOuparomieil TuH3e, HabIto1eHne
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3Iy4eHHUs): (OPMYIHPOBATH MPOBEPSEMOE
OpEaNoJIoKeHne  (TUIOTE3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOJCHMH,
CaMOCTOSITENIBHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 000OpyAOBaHHS,
OTHCHIBATh X0/ OTBITa U POPMYITUPOBATH BHIBOIBI,

IPOBOAUTHh TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHH, omperenss
CpelHee 3HAauyeHUE M3MEpSeMONW BEJIMYMHBI U ONPENENssl IOrPElIHOCTb
pe3yJIbTaTOB NPSMBIX HM3MEPEHUN, OOOCHOBBIBATH BBIOOpP crocoba M3MEpEHUs
(M3MepUTEILHOTO TIPHOOpa);

IPOBOJUTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSsT CKOPOCTh
U YCKOpEHHE Tejla IMPH PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
NajeHNus, KECTKOCTb  MPYKUHBI, KOA(P(ULUHUEHT TpPEHUS  CKOJbXKEHHUS,
MeXaHW4yeckas paboTra U  MOLIHOCTb, 4YacTOoTa U TMEpuoJ  KoJeOaHul
MaTeMaTHYeCKOro W MPYXUHHOTO  MAasSTHHUKOB, (OKyCHOE  pacCTOSIHHE
coOuparomieid JUH3BI M €€ ONTHYecKas Cuia, paguoakTHBHBIA (OH) ¢
UCIOJb30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX HPHUOOPOB: OOOCHOBHIBATH BBHIOOP
METOJa HW3MEpPEHUs, IUIAHUPOBAaTb W3MEPEHMs, CAMOCTOSTEIBHO COOUpPAThH
DKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, BBIYMCIIATH  3HAUEHUE  BEJIWYUHBI U
aHAJIM3UPOBATh MOJyUYEHHBIE PE3YyJbTaThl, OLEHUBAs MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPECHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBM)KEHUU 0e€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTb CHJBl TPEHMSI CKOJIBKEHHSI OT CHJIbI
HOPMAJBbHOTO JaBJICHUS, Mepuoja KoieOaHM MaTeMaTH4YeCKOro MasiTHUKa OT



JUIMHBI HWUTH, OIpEJAeJICHHEe YCKOPEHHs CBOOOAHOrO NAaJCHHUSA, HUCCIEJOBAHHE
W3MCHEHUS BEJIMYMUHBI M HAMpaBJIEHUS WHIYKIIMOHHOTO TOKA, 3aBHCHUMOCTH yTJia
OTpaXEHHUS CBETa OT YyIJla NaJCeHMs, yIia NpPeJOMJIIEHUS OT yria MaJeHus
CBETOBOI'O JIyya, HCCIEAOBAaHUE TPEKOB: H3MEPEHHE OHHEPruu 4YacCTHUIbI IO
TOpMO3HOMY NyTH (110 ¢oTorpadusiM)): COBMECTHO C yuuTesneM (opMyJIupoOBaTh
3aJa4y ¥ TUIIOTE3y MCCIEeNOBAaHUS, CAMOCTOSITENFHO MJIaHUPOBATh MCCIEAOBAHNUE,
CaMOCTOSITENIbHO  cOOMpaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY, TPEICTABIATH
MOJIYYeHHbIE 3aBUCUMOCTH (M3MUECKUX BEJIIMYMH B BHJIE€ TaONHIl U TpapuKOB,
OIICHUBATh MOTPEITHOCTH, JEJIaTh BBIBOJIbI 110 PE3YJIbTaTaM UCCIEIOBAHUS;

cobyofaTe mpaBuiia O€30MacHOro Tpyaa Inpu padbore ¢ 1abopaTOpHBIM
obopynoBaHuEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOpPOM Ha MX omucaHusi (B TOM
Yyclie: CHOUAOMETp, NATYUKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBO/IbI, CHEKTPOCKOI, 03UMETp, KaMmepa BuibcoHa), MCHONb3ys 3HAHUS O
CBOICTBaxX (pU3MUECKHUX SBJIEHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX TPOLECCOB MpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIsi MOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOMparomeit TuH3e;

IPUBOAUTH MPUMEPHI (HAXOIUTh HHGOPMALIMIO O ITpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl oOecreueHus
0e30MacHOCTH TMpU OOpallleHUHd ¢ NpUOOpaMH U TEXHHUUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUS 3J0pOBbS U COONIOJCHHS HOPM SKOJOTMYECKOTO TOBEACHUS B
OKPYXarolen cpee;

OCYULIECTBIISATh MOUCK MHPOpMauu ¢puznueckoro coaepxanus B UHTepHere,
CaMOCTOSITENIbHO (POPMYIIUPYs MOUCKOBBIN 3aMpoC, HAXOAUTH MYTH OMpeneNeHus
JIOCTOBEPHOCTH TOJIy4YeHHONH HMH(OpPMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJI30BAaTh TIPW BBIMOJHEHUU YUYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO COAEpKaHUs, CIIPAaBOUYHbIE MaTE€pHAbl, PECYPChl CETU
WUuTepHeT, BiaaeTh npuéMamMu KOHCIEKTHMPOBAaHUSA TEKCTa, IpeoOpa3zoBaHuUs
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaThb COOCTBEHHbIE NHCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3MUECKOTO COAEpKaHUS, MyOIuYHO
IPEACTABIIATh PE3YyJIbTAThl MPOEKTHON WJIU UCCIEI0BATENbCKON NEATEIbHOCTH MpU
TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHBIM MOHATUWHBIA amnmapar H3y4yaeMoro



pa3gena (U3MKM W COMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAlMel ¢ y4€ToMm
0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (uudposbie)
Ne i/ Kontponbnbie IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBarte/ibHbIC
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 duznka — HayKa o MPUpoJie 2
1.2 DOU3NYECKUE BETUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4YHBIN METO/I TO3HAHUS 2
Hroro no pazneny 8
Pazgea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA
2.1 Crtpoenue BemecTBa 2 1
JIBH>xeHne 1 B3aMOJICHCTBHE YaCTHI]
2.2 4 2
BelIeCcTBa
2.3 ArperaTHble COCTOSIHHS BEILIECTBA 1
Hroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMOoO/IeiicTBHE TeJl
3.1 MexaHudueckoe OBUKEHHE 10 2
32 WNuepuus, Macca, IIIOTHOCTh 9 1 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazgeny 34
Pasznea 4. /laBjieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaua naBnenus TBEpABIMU 5 2




TCIaMU, XKUAKOCTAMHU U radaMu

4.2 JlaBneHue KUIKOCTH 6
4.3 ATMocdepHOe aBIeHHE 1
44 I[GI/ICTBITI.G )KHUJIKOCTH U Ta3a Ha 12 3
MOTrpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 28
Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHeprus
5.1 PabGora 1 MoLIHOCTH 1
5.2 [IpocTble MexaHU3MBI 2
5.3 MexaHudeckasi SHEPTUS 1
Hroro no pazneny 19
Paszgea 6. [loBTopuTE 1bH0-00001IA0IMH MOYJIb
6.1 [ToBTOpPUTENBEHO-0000MIAIOIINI MOTYITH 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne n/m P Kourpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrtpoeHue u CBOMCTBA BELIECTBA 6
1.2 TeroBble MPOLECCHI 33 1 6.5
Hroro no pazneny 39
Pa3zgea 2. diekTpuyeckrue 1 MAarHUTHbIE SIBJICHUS
21 DneKTpuuecKue 3apsbl. 3apsHKEHHBIE Tea 9 )
’ Y UX B3aUMOJIEUCTBHUS
2.2 IToCTOSTHHBIN JIEKTPUYECKUM TOK 31 1 10
23 MarHuTHbIE SIBIEHUS 11 2 4
2.4 DNeKTpOMarHuTHasE HHIYKIHS 7 1 1
Hroro no pazgeny 58
Pa3nea 3. [loBTopuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpHUTETEHO-0000IIAIOIIHI MOTYITb 5
Hroro no pasgeny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5




9 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Ne n/m Kourpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcbl
Pa3zpnen 1. Mexanu4deckue siBJICHUSA
MexaHH4ecKOe IBIKEHUE U CIIOCOOBI €r0
1.1 30 1 4
OonucaHus
1.2 B3aunMmoneiicTBue Temn 18
1.3 3aKOHbBI COXPaHEHHUS 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckue KoJie0aHUs U BOJHbBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHuyeckue BOJTHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6
' AJIIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJIEHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
43 Paznosxenue 6enoro cBeTa B CIIEKTP 1




Hroro no pazneny 16
Pa3zpnen 5. KBanToBbIC SIBJICHUA
5.1 Hcnyckanue u noromeHne CBeTa arOMOM 4 1
5.2 CTpoeHue aTOMHOTO siapa
53 SAnepHble peakuu
Hroro no pazgeny 16
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 Mexanuueckue siBJIeHUS (IOBTOPUTEIHHO- 6 3
' 0000IIAKOIIKI MOTYJIb)
62 TenoBeie siBIeHUS (TIOBTOPUTEIBHO- 3
) 0000IIAFOIINI MOIYIIb)
6.3 DNEeKTPOMArHUTHBIE SIBJICHUS 3 !
' (mOBTOPUTETHHO-0000IATOIIIIA MOTYIIb )
6.4 CaetoBble sBlIeHUs (IOBTOPUTEIHHO- | 1
’ 0000MIAKOIINI MOTYJTh)
6.5 [ToBTOpHUTENTEHO-0000IIAOIINI MOTYITb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBarte/ibHbIE

pecypcebl

®dusuKa — HayKa o npupoje. SABaeHus
HPHUPOIBI

dusnyeckue gBiIeHUI

®dusnueckue BeIn4YMHbL. PasmMepHOCTD.
dusnueckue npudopsl. [lorpemuoctu npu
IPSIMBIX U3MEPEHUSX

Ypok-uccnenopanue "M3mepenue
JUHEUHBIX pa3MEpPOB TEJ U MPOMEKYTKOB
BpeMeHH"

JlaGopaTtopHast pabota "M3mepenne
00BbEMa KUIKOCTH U TBEPAOTO Tema"

JlaGopatopHas pabota "OnpezneneHue
pa3mepoB MajbIxX Teld. Meton psiioB”

Mertobl HayqHOTO TT03HaHus. Onucanue
($U3NUECKUX SIBICHUH C TTOMOIIBIO
MoJieen

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD IMOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OoJIbIIle BBICOTA IMycKa"

Ctpoenue BemiecTBa. OMNbITHI,




JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEILIECTBA

10

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM

¢dororpaduii)"

11

VYpoxk-uccnenosanue "Habmronenue
TEIUIOBOTO pacuIpeHus ra3oB. OMbITH MO
0OHapYKEHHIO TCUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSIKEHUS"

12

JBwxenue yactull Bemiectsa. Auddysus.
BpoyHoBckoe nBUKEHHE

13

Ypok-uccnenosanue "Habmonenue u
00BbsICHEHHE OPOYHOBCKOTO JABUKEHUS 1

nuddy3un"

14

B3auMoenicTBre YacTHIl BENIECTBA:
HpI/ITSI)KeHI/Ie H OTTAJIKUBAHUC

15

ArperaTHble COCTOSIHHSI BEILIECTBA.
Oco0EHHOCTH arperaTHbIX COCTOSTHUN
BOJIbI

16

Mexanuyeckoe npuxeHue. [1yTh,
TPAEKTOPHS, TIEPEMEIIICHUE

17

PaBHOMEpHOE U HEpAaBHOMEPHOE
nBxeHue. CKopocThb

18

Haxoxnenne ckopocTu, MyTH U BpEMEHHU
IIPY paBHOMEPHOM IPSMOJIMHEHHOM
JBUKEHUU

19

JlaGopaTtopHast pabota "Onpeznenenue
CKOpPOCTH PAaBHOMEPHOTO JIBHKEHUS"




I'paduku npsSsMOIMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

71 Pemenue 3agau no teme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOIBKEHHS OpycKa
WJIM [IapUKa MO HAKJIOHHOM MJIOCKOCTH"

” OTHOCUTENBHOCTH BHKEHUS. Cl10KEHHE
CKOpPOCTEH Mpu napamielbHOM ABHKEHUN
[Tonmyyenue u ananu3 rpauKoB

24 3aBUCUMOCTH IIyTU U CKOPOCTH JABUKCHUS
OT BPEMEHH
Pemenne rpaduueckux 3agad no Teme

25 "Mexanuka. PaBHomepHOe
IpSIMOJIMHENHOE ABM>KEHHE"

26 SIBiieHne nHEepLUMK. 3aKOH UHEPLIUHU
B3aumopeiicTBue Ten Kak NpUYrMHa

7 U3MEHEHUS CKOpOCTH. Macca Tena Kak
Mepa UHEPTHOCTHU Tejia Mpu
MOCTYNAaTEebHOM JIBUKEHUU

73 VYpoxk-uccnenoranue "CpaBHEHHE Macc 10
B3auMoiecTBuUIO TEn"

29 II;moTHOCTE BemiecTBa

30 JlaGopatopHas pabota "OnpezneneHue
MJIOTHOCTHU TBEpAOTO Tena'

31 Pemenue 3aga4g mo reMme "Macca Tena.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS 1




JIMHENHAS TUIOTHOCTD

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "®u3nKa — HayKa O MPUPOJIE.

33 [TepBoHauaNbHBIE CBEACHUS 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEILIEeCTBA.
Mexanuka"

Kontponbhas padota nmo teme "duznka —

34 Hayka o npupoze. [leppoHavyanbHbie
CBEZICHHSI 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHU BelllecTBa. Mexanuka"

35 Cuia. fIBnenue tsarorenus. Cuia TSKeCTH

36 N3obpakenue cui. Pemenue 3amad no
teme "OnpeneneHue CUibl TKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cui. J{unamomerp
Ypok-uccnenoBanue "Habmonenue

39 W3MEHEHUsI CKOPOCTH NPU
B3auMoOecTBUU Ten"

40 Pemenue 3agau no teme "Cuiia ynpyrocTtu.
Bec rena"

JlaGopaTtopHast pabota "OTBITHI,

A1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactspkenus (nedopmarun) IpyKUHBI OT
MIPUIIOKEHHOM CHJTBI"

42 Cuna tpenus

43 Cnoxenue cuil. PaBHomecTByoMIas cuia

44 Pemenne 3agay mo teme "CroxeHue CUI.

PaBHoelicTBYIOIIAs cua'




Pemenne 3agad mo reme "B3anmoneiicteue

45
tes. Cuiibl B MexaHuke"
Pemenue 3agau no reme "Cuna tpenus".

46 Ypok-uccienoBaHue 1o TeMe
"UccnenoBaHue 3aBUCUMOCTH CUJIBI
TPEHMSI OT IUIOIIAIN COIPUKOCHOBEHUS"
JlaGopaTtopHnast pabota "OTBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTH CHUIIbI

47 TPEHUSI CKOJILKCHUSI OT CUJIBI JJABJICHUS U
XapaxkTepa CONMpPUKACAIOITUXCS
noBepxHocTei"”

43 Pemenue 3agay mo reme "Bzaumoneicteue
ten. Cuibl B MexaHuke"

49 KoHnTtponbHast paboTta mo Teme
"Bzaumonencrtsue tea"

50 JlaBneHue TBEPABIX TEN

51 VYpoxk-skcnepuMeHT "CriocoObl
OonpeAeseHUs IaBJICHUs TBEPIOro Tena"

57 VYpok-uccnenosanue "3aBUCUMOCTb
JIaBJICHUS Ta3a OT TeMneparypsl"

53 JaBnenue xKUAKOCTEN U ra30B. 3aKOH
[Tackansa

54 [THeBMaTHUEeCKHE YCTPOUCTBA

55 3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT
TITyOUHBI

56 I'mapocratuyeckuii mapagokc

57 VYpoxk-nipoekT "N3yuenne cooOnaromumxcs

cocyaoB"




VYpoxk-koudepenuus " mapapauueckue

58 "
MEXaHU3MBI

59 Hcnonp3oBaHre BBICOKMX AaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemrenue 3agau o teme "JlaBnenue
KUIKOCTH"

61 ATmocdepa 3eMiH U IPUIHUHBI €€
CYILECTBOBaHUS

6 Ypok-uccnenosanue "l[IposiBienue
JeicTBUSL aTMOC(EpPHOTO AaBIeHUS"

63 H3mepeHne aTMochepHOTo AaBJICHUS.
OnbiT Toppuueriu
3aBUCUMOCTBH aTMOC(EPHOTO 1aBJICHUS OT

64 BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubops! mis
U3MepeHus aTMOc(hEepHOro AaBJIeHUs

65 Bapomertp-anepouns. AtmochepHoe
JIaBJIEHUE HA Pa3IMYHBIX BHICOTaX

66 BriTankuBaromas cuna. 3aKkoH ApxuMmena

67 Pemenue 3anau no teme "3akoH
Apxumena"
Ypok-uccienoBanue

68 "JKcrepuMeHTaIbHOE OOHApYKEHHE
JIEUCTBHUS KUJIKOCTH U raza Ha
HOTPYKEHHOE B HUX Teno"
JlaGopaTtopHast pabota "Onpeznenenue

69 BBITAJIKUBAIOIIEH CHJIBI, AEHCTBYIOIIEH HA

TEJO0, IOIPY>KEHHOE B JKUJKOCTB"

70

II;maBanue ten




JlaGoparopHas pabota "HccnenoBanue

71 3aBUCUMOCTH Beca Tejla B Bole OT o0bema
MOTPYKEHHOM B KUJKOCTh 4acTH Tena'

72 Bosnyxomuasanue. [lnaBanue cynos

7 Pemenue 3agay mo reMme "3akoH
Apxumena. YcioBus riaBaHus tein"
Pemenue 3agau nmo teme "JleicTBue

74 JKUJIKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-npoekT "KoHcTpyrpoBaHue

75 apeoMeTpa Wi JIOJKHU U ONPENECIEHUE
rpy30noabEMHOCTH"
[ToaroToBKa K KOHTPOJILHOM paboTe MO

76 teMme "JlaBieHne TBEPABIX TEN, KUAKOCTEN
U ra3oB"

77 KoHntposbHas padota nmo teme "JlaBienue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

78 Mexanudeckasi pabota

79 MomHsocTts

20 Pemenue 3a1au Ha onpenenenne padboTh U
MOIIHOCTH

81 PaboTa cuiibl TSDKECTH U CUJIBI TPEHHS

2 VYpok-uccnenoBanue "Pacdyé€r MOIIHOCTH,
pa3BUBaEMOM NMPHU MOAbEME MO JIeCTHUIIE"

83 [IpocTbie MexaHU3MBI

84 MowmeHnT cunsl. [IpaBuno MOMEHTOB

25 JlaGoparopHas pabota "M3yueHue npasuia

pbriara jist moABMXKHOTO U HECIIOABHUIKHOT' O




0JIOKOB"

86

"3os0TO€ TIpaBUIIO" MEXaHUKU

87

Pemenne 3agau o teme "3osotoe
npaBuio Mexanuku'" / Beepoccuiickas
npoBepoyHas paboTa

88

Pemenue 3amau o Teme "Pabora cuiibt
TSDKECTH U cuutbl TpeHus" / Beepocceuiickas
npoBepoyHasi paboTa

&9

Ypok-npoekt "IIpoexTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU ITapaMeTpaMu”

90

VYpoxk-koudepennus "TIpocteie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranu3max"

91

Koaddunment noneznoro neicTeus
MPOCTHIX MEXaHNU3MOB

92

JlaboparopHnas pabota "Onpenenenue
KIIJI moaBH>XKHOIO ¥ HEHOABKHOTO
0710K0B"

93

Mexanunyeckas sHeprusi. Kunernueckas u
NMOoTCHIMAJIbHAas SHCPIrusa

94

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUu

95

VYpok-3KcnepuMeHT "DKCepruMEHTaIbHOE
onpeJieJICHue U3MEHEHUS! KHHETUUECKOU U
HOTCHHH&HBHOﬁ 3Hepr1/n/1 HpI/I CKaTbIBaHUH
TeJa [0 HaKJIOHHOM MIoCcKoCcTH"

96

[MoaroroBka K KOHTPOJILHOM padoTe 1Mo
teme "Pabota u MoImHOCTh. DHeprus"




97 KonTtponsnas padora no teme "Pabora u 1
MOIIHOCTb. DHeprus"

98 Pabora ¢ TekcTamu 1mo Teme |
"MexaHu4eckoe aBmkeHue"

99 Pa6ota c Texctamu 1o Teme "CtpoeHue |
BemlecTna”

100 Pabora ¢ Tekctamu o Teme "Cuibl B |
npupoae"

101 Pa?om C TEeKCTaMH I10 TeuzMe "JlaBneHue 1
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

102 Pabota c Texctamu 1o Teme "DHeprus. |
[IpocTeie MexaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 102 3

[NPOT'PAMME




8 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bceero Konrpoanueie  TlpaxTuteckue ilsyqemm :)Iﬁ[()l)aI;OBaTeJIbele
padoTsI padoThbI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSHUH BEIIECTBA
VYpoxk-koupepennus "Kpucrammaeckue u
4 amopdusie Tena. ['paden. [Tomyuenue 1
MCKYCCTBEHHBIX aJIMa30B"
5 CmauyuBaHue ¥ KanWUISPHOCTb. |
[ToBepXHOCTHOE HATSIKEHUE
TennoBoe pacIIMpeHHE U CKaTUe 1
TenmoBoe nBmxeHue. Temneparypa 1
TemnepaTypHBbI€ IIKaJIbI 1
9 BuyTpeHHsIst sHeprus u cnocoObl eé |
U3MEHEHUS
10 Buns! Tenonepenaun 1
Ypoxk-koupepennus "Hcnons3oBanue
11 TEIUIOBBIX CBOWMCTB BELIECTB U MATEPUAIIOB B 1
HeJsAX dHeprocoepexeHus "
12 KonnuecTBO TEIUIOTEL. Y aenbHas |

TCIINIIOEMKOCTh




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JIMHEWHON 3aBUCUMOCTH UINHBI CTOJIONKA
KUAKOCTU B TEPMOMETPUUYECKON TpyOKe OT
TeMneparypsl"

14

YpaBHEeHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEMJIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlaGoparopHas pabota "HccnenoBanue
SIBJICHHSI TEIUIOOOMEHA NIPU CMEUITMBAaHUU
XOJIOJHOU U ropsiueit BoAbI"

16

Pemenue 3amay no reme "TerwiooOMeH n
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHast pabota "Onpeznenenue
KOJIMYECTBA TETIOTHI, TOJIy4€HHOTO BOJIOM
P TETUIOOOMEHE C HarpeThIM
METAJTUYECKUM LMIUHAPOM"

18

[LtaBnenue u oTBEpICBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y I€TIbHas
TEIJIOTA IUIABJICHUS

19

Pemenue 3anau no teme "IlnaBnenue u
OTBEPJEBAaHUE KPUCTAJUINYECKUX TET"

20

JlaGopartophast pabdota "Onpeznenenue
YAEIBHOM TEIUIOTHI TUIaBIEHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHEHHE TPOLIECCOB
TUTABJICHUS] KPUCTAJUTMUECKUX Te U
pa3MArdeHus pu HarpeBaHUM aMOP(HBIX

TCI

22

[TapoobOpazoBanue 1 KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nenbHas Terwiora
napooOpa3oBaHus. 3aBUCUMOCTD

23 TEMIEPATYPhI KUTIEHUSI OT aTMOoc(hepHOTro
JIaBJICHHS

24 Pemenue 3amgau mo reme "[lapooOGpa3zoBanue
1 KuneHue"
VYpoxk-uccnenosanue "OO0bsicHEHNE

25 3aBUCHUMOCTH TEMIEPATypPbl KUTICHUS OT 1
naBJeHus"

26 HacplleHHbI 1 HEHACBILLICHHBII Hap.
BnaxnocTs BO3ayxa
BrnaxnocTs Bo3ayxa u €€ u3MepeHue.

27 JlaboparopHas pabota "Onpenenenue 0.5
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3ayXxa"

28 Pemenue 3aga4g mo teme "BiaaxnocTs"
Pewienue 3ana4 1 aHanu3 cuTyanun,

29 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIIUH

30 DHeprus TOINUBA. Y IeJbHas TEIIoTa
CropaHus

31 [TpuHUMIBEl pabOTHI TETIJIOBBIX ABUTATENICH

37 [TapoBas Typ6una. /[Burarenas BHyTpEHHETO
CropaHus

33 KIIJI TermoBoro aBurateist

34 Pemenne 3aga4 o teme "KIIJ] TemoBoro
nsurareias"”

35 Ypok-koHpepenus "TemioBsie qBUTATETN




U 3aIlldTa OKPY>KaroIIen cpenl"

36 TeroBble MOTEPHU B TETIOCETIX

17 3aK0OH COXpaHEHUs U MPEBPAIllCHHs SHEPTUU
B MEXaHMYECKUX M TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOIKHOU PaboTE MO TEMe

38 "TennoBslie sBieHus. MI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa'
KoHnTtponbnas padota mo teme "TermoBbie

39 siBIIeHUs. VI3MeHeHne arperaTHbix
COCTOSIHMI BeniecTBa"

40 OnekTpusanusd Tei. [IBa poaa 3apsiioB
VYpoxk-uccnenosanue "Mccnegopanue

41 CIocO0OB pa3IMYHBIX BEIIECTB
HaRJIEKTPU30BBIBATHCS "

47 B3aumoneiicTBue 3apsKEHHBIX TENl. 3aKOH
Kynona
OnekTpuyeckoe nosie. HanpsokéHHOCTD

43 anekTpudeckoro noiist. [IpuHnun
CYNEPHO3UINH NEKTPUUECKUX TOTEeH

44 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbIi 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHMKH, TUAIEKTPUKU U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHus "DnexTpu3anus B
MOBCEHEBHOM KU3HU"

43 Pemenue 3agau no reme "3akoH COXpaHEHUS

3JIEKTPUYECKOTrOo 3apsa”




Onekrpuueckuil Tok. ctouHuku

49 1
AIEKTPUYECKOTO TOKa
VYpoxk-uccnenosanue "Hccnegopanue

50 JEHCTBHUSI DJIEKTPUYECKOIO IOJIsS Ha 1
MIPOBOJIHUKHU U TUDJIEKTPUKH"

51 DJIEKTPUUYECKU TOK B METaJIJIaX 1

52 DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax 1

53 DJIeKTpruYecKas Lenb 1

54 Cuna Toka. AMnepmerp 1

55 DJIeKTpUYECKOoe HanpsikeHune. BoabTMerp 1
JlaGopaTtopHast pabora "COopka u

56 WCTIBITAHUE AJIEKTPUUYECKOMN LENH 1
MIOCTOSIHHOT'O TOKa"

57 3aBUCHMOCTh CHIIBI TOKA OT HAIPSKCHHUS. 1
3akoH OMa aJ1s1 yyacTKa Lenu
JlaGopaTtopHast pabota "HccnenoBanue

58 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HApsKEHUS Ha
pEe3UCTOpE U COMPOTUBIIEHUS pe3nucTopa”

59 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IETBHOE |
COIPOTHBIICHUE

60 JlaGopaTtopHast pabota "Onpenenenue |
YAEIBHOTO CONPOTUBIICHUS MPOBOIHUKA"

61 Pemienue 3agau o teme "DieKTprUecKoe 1
COIPOTHBIIEHUE. Y IEIbHOE COIIPOTUBIIEHUE"

62 Pemenue 3aga4q mo teme "3akon Oma" 1

63 [TocnenoBarenbHOE M NapalIeIbHOE 1

COCIUHCHUA TPOBOAHHUKOB




64

JlaGoparopHas pabota "IIpoBepka npaBuia
CIIOKEHUS HANIPSDKEHUH 1pH
HIOCJIEZIOBATEIEHOM COSTMHEHUH IBYX
pe3uctopon"

65

Pemenue 3amau no reme
"IlocnenoBarenbHOE U MapajlIeIbHOE
COEMHEHUS TPOBOJHUKOB"

66

JlaGoparopHas pabota "IIpoBepka npaBuia
AJid CUJIBI TOKA IIpH napaJlJICIbHOM
COEIMHEHUU PE3UCTOPOB"

67

Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSAMHEHUS TTPOBOTHUKOB

68

OJIC v BHyTpEeHHEE CONTPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 1 MOJTHOU
LETH

69

Pemenue 3agau no reme "IJIC, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
U1 TIOJIHOU 1ienn"

70

JlaGopatopnas pabota "Onpenenerne I/1C
" BHYTPCHHET'O COMPOTUBJICHUA UCTOYHHKA
ToKa"

71

[TpaBuna Kupxroda

72

Jlaboparopnas pabota "IIpoBepka mpaBwi
Kupxroda"

73

Ypok-uccnenosanue "M3ydyeHne BOJIbT-
AMIICPHBIX XapaKTCPUCTUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pa6ota anekTpudeckoro Toka. MonHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

JlaGopaTtopHast pabota "Onpeznenenue
paboThI 1 MOIITHOCTH 3JEKTPUIECKOTO TOKA"

76

3akon JIxoynsa-Jlenna. [Torpedutenn
ANIeKTpHUecKoro Toka. KopoTkoe 3amblkaHue

77

Ypok-koHpepennus "O0bsICHEHHE U
MPUHLIUI AEHCTBUS JOMAITHUX
3JIEKTPOHArpeBaTeIbHbBIX MPHUOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU PaboTE MO TEMe
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea
U UX B3aumoaeucTBus. I1ocTOSHHBIN
BJIEKTPUUYECKUNA TOK"

79

KoHnTtponbHast paboTta 1mo Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tea
U UX B3aumoaeucTBus. I1ocTOSHHBIN
BJIEKTPUUYECKUNA TOK"

80

ITocTostHHEBIE MarHUThHI. MarHuTHOE 1oJie
3eMJIH ¥ €ro 3HaueHue U KU3HU Ha 3eMIie

81

VYpok-uccnenosanue "M3yuenue
MAarHUTHOTO IOJIS TOCTOSHHBIX MAarHUTOB
MIPU UX OOBETUHECHUH U Pa3JICTICHUH.
Busyanuzanus mossi HOCTOSSHHBIX MarHUTOB"

82

OmneiT OpcTena. MaruuTtHoe 1oiie
JIEKTPUUECKOTO TOKA

83

OneiT AMniepa. MarHuTHOE 110JI€ KaTyIIKH C
TOKOM. [IpuMeHeHNE 211EKTPOMarHuToB B
TEXHHUKE

84

Cuna AMriiepa u onpeniesieHue e€




HaIlpaBJICHUA

Pemenue 3agau no reme "Cuna Amnepa u

83 ornpezeneHue e€ HalpaBjieHus"
DeKTpOoABHUraTeslb MOCTOSIHHOTO TOKA.

86 Hcnonb3oBaHue 3€KTpoABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccutiickas mpoBepodHas paboTa

29 JlaboparopHas pabota "M3ydeHue nericTBus
MarHUTHOTO TOJI HA MMPOBOJIHUK C TOKOM"

90 VYpoxk-koudepenuus "[Ipakruueckoe
IPUMEHEHHE IEKTpoaABUraTesein"

91 JlaGopaTtopHast padota "KoHcTpynpoBanue u
n3ydeHue paboThl AJIEKTpoABUTATENS"

9 JlaboparopHuas pabota "M3mepenne KI1/]
3JIEKTPOJIBUTATEIbHON yCTaHOBKU"

93 Oneitel Dapanes. 3aKOH 31EKTPOMAarHUTHOM
uHaykuuu. [pasumno Jlenna
Vpok-uccnenoanue "HccienoBanue

94 M3MEHEHUH 3HAaY€HUS U HalpaBJICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3aga4q mo reMme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuiio
Jlenma"

96 OnekrporeHeparop. CriocoObl OTydeHuUs
3JIEKTPOIHEPTUU

97 Ypoxk-koH(pepeHus "IIeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHUKA SHECPTHHU.




[IpoGnems! sxonoruu. TorMBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

KonTtponbHas pabora "DneKTpoMarHUTHbIE

98 " 1
SIBIICHUS

99 Pabota ¢ Texctamu 1o Teme "TermtoBnie |
SIBIICHHS"
Pabora ¢ TekcTamu 1o TeMe

100 "DnexTpruuecKue 3apsaabl. 3apsyKCHHbBIEC Tella 1
U UX B3auMonencTaue"

101 Pabora ¢ Texcramu 1o Teme "I1oCcTOSHHBINM !
BJIEKTPUUYECKUNA TOK"

102 Pabota ¢ TexcTamu 1o TeMe "MarHuTHEIE |
SIBJICHUS U DJICKTPOMArHUTHAsI MHIYKIHS"

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOI'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBarte/ibHbIE

pecypcsl

Mexanuyeckoe IBrxeHre. MarepraibHas
Touka. CriocoObI OMTUCaHUs
MEXAaHNUYECCKOI'0O IBUXKCHUA

CucreMa otcyetra. OTHOCUTEILHOCTD
MEXAHUYECKOI'0 IBIKEHUS

BGKTOPHBIG BCJIMYHHBI, OIICpalluu C
BCKTOpaMHU, IMPOCKIUU BEKTOPOB

Paanyc-BekTop MarepranibHON TOYKH,
NepEeMELIEHUE Ha IIOCKOCTH

PaBHOMEpHOE MPSIMOIIMHENHOE JBUKEHUE

Pemenue 3agau no reme "PaBHOMepHOE
IpSIMOJIMHEIHOE ABM)KEHHE"

HepaBHoMepHoe nipsiMOSTUHEITHOE
nBrxkeHue. CpefHsisi 1 MTHOBEHHAs
CKOPOCThH TeJla IPYU HEPABHOMEPHOM
JBWKECHUU

JlaGopaTtopHast pabota "Onpeznenenue
CpeIHEN CKOPOCTH CKOJIbKEHUs OpycKa
WM BWKEHUS IIapHUKa M0 HAKJIOHHOM
IJIOCKOCTH"

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JIBIOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMOKeHUS. [ 'paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

[lepemerieHrie mpu paBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABHUKCHUU

13

JlaGopaTtopHast pabota "Onpenenenue
YCKOPEHHUS TeJa MPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIOCKOCTH"

14

Pemenue 3agau no reme "[lepemerienue
IIPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM
nBIKeHuN"

15

JlaGoparopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBUKEHUH Oe3
HayaJbHOU CKOPOCTH"

16

I'paduueckas HHTEpHIpETALIUS YCKOPEHHUS,
CKOPOCTH, INPONACHHOIO IIyTH U
NepeMCIICHUS TJIA HpHMOHHHeﬁHOFO
JABHXXCHUA

17

Pemenue 3agad o teme "['padudeckas
WHTEpIpeTaIus yCKOPEHHUsI, CKOPOCTH,
MPOMIEHHOTO MYTH U MEePEMEILECHUS IS
MPSIMOJIMHEHOTO IBH>KEHUS"

18

Yckopenue cBo001HOTO naaeHus. OMbITHI
I'amunes




Pemenue 3agau no teme "Yckopenue

19 "
CcBOOOIHOTO IMaEHUS

20 JIBukeHue Tena, OpOIIEHHOTO O] YITIOM K
TOPU30HTY

)1 Pemrenne 3agau o teme "JIBrkeHue Tena,
OpOIIEHHOTO TIOJT YTJIOM K TOPU30HTY"
JlaGoparopHas pabota "HccnenoBanue

22 IBIOKEHUS Telia, OpOIIEHHOTO 10 VITIOM K

2

rOpU30HTY"
Pemenue 3agau mo teme "JIBrkeHue mo;a

23 JIEHCTBUEM YCKOPEHHUSI CBOOOTHOTO
nageuus”

24 JIBr>KeHUE MO OKPYKHOCTH

)5 JIuHeiHas u yriioBasi CKOpOCTb, IIEPUOJT U
4acToTa

2 CKOpOCTb U YCKOPEHUE NP JBUKEHUU 10
OKPY>KHOCTH

7 Pemrenue 3agau o tTeme "JIBrkeHue mo
OKpYy)HOCTH"
Ypok-koH(pepennus "Pacrno3naBanue u

28 MPUOJIMKEHHOE OMMMCAHKE PA3IMYHBIX
BHUJIOB MEXaHUYECKOT0O IBIKEHUS"
[ToaroroBka Kk KOHTPOILHOU paboTE MO

29 teme "MexaHn4yecKkoe IBUKEHUE U
CrocoObI ero onucaHus"
KoHnTtposnbHas paboTta mo Teme

30 "MexaHU4YeCKOe TBUKEHHUE U CITIOCOOBI €ro

onucauus"




31

IIepsblit 3ax0oH HeroToHa. BekTop cuisl

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIAsA crita

1 Tperuii 3akon Herotona. Cynepno3uius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3agay mo teme "Cuiia
ynpyroctu"
JlaGoparopHas pabota "HccnenoBanue

16 3aBHCUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MIPYKUHE, OT CTENIEHU
nedopmaruu npy>KuHb!"

37 Cuna tpenus. Koadpunment tpenus

13 JlaGopaTtopHast pabota "Onpeznenenue
KOd(UITMEHTA TPEHUS CKOIBKCHHS"
JlaGopartopnast pabota "HcciaenoBanue

39 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHJIbI HOPMaJIbHOTO JIaBJIeHUS"

40 JIBr>KeHUe TeJ MO OKPY>KHOCTH MO/
JIEUCTBUEM HECKOJIBKUX CUI

41 3akoH bepHyn u nogbE€MHas cuiia Kpblia
VYpoxk-koupepennus "CoBpeMeHHbIE
JeTaTeabHbIe alnaparkl, Cy1a Ha

42 MOJBOJIHBIX KPBUIbSIX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJISIX. [IBUkeHue
1oe3/ia Ha MarHUTHOM moymike"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO

TATOTCHUA




JIBr>KeHUE Tel BOKPYT I'PaBUTALMOHHOIO

4 ueHTpa. [lepBas kocMudeckasi CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBECHE MaTepUaIbHON TOYKH.
AOCOoIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 Vpok-uccnenoanue "OnpeneneHue
LEHTPA TSHKECTH Pa3JIMYHbIX TEN"
HNmnynsc Tena. I3sMeHeHne uMIybca.

49 Nmnynbe cuibl. Ypyroe v HEynpyroe
B3aUMOJICUCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAaHEHUS
UMITyJIbCa

51 PeakTnBHOE nBIKEHNE
Pemenue 3agau no reme "3akoH

52 COXpaHEHHUs UMITyJIbca. PeakTuBHOE
nBmxenune"

53 Mexanuueckasi paboTa 1 MOITHOCTh

54 PaGota cuibl TsDKECTH, CHITBI YIPYTOCTH U
CHWJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JIBUKEHHUH TeJia 10 TOPU30HTATBHON
MOBEPXHOCTH"

56 CBs3b 5HEPTHH U pabOTHI
JlaGopaTtopHast pabota "Onpenenenue

57 paboTHI CHIIBI YIPYTOCTH MPHU MTOABbEME

Tpy3a € UCIIOJIb30BAHUCM HCTIOABHUIKHOT'O U




[MOABWYKHOTO OJIOKOB"

58

[ToTeHanpHas HEPTUs

59

Kunernueckas sueprus. Teopema o
KMHETUYECKON YHEPTUU

60

3aKOH N3MEHEHUS U COXPAHEHHUS
MEXaHUYECKON SHEPTUn

61

Pemenue 3agay mo reMme "3aKOHBI
W3MEHEHUS U COXpAaHEHUS MEXaHUYECKON
sHeprun"

62

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "B3auMoneiicTBue Ten. 3aKOHEI
coxpaHeHus"

63

KonTtponsHas pabora o teme
"B3auMoaencTBUE TEI. 3aKOHBI
coxpaHeHus"

64

KonebarensHoe nuxenne. OCHOBHbIE
XapaKTEPUCTHKH KOJIEeOaHMIA: IepUo/,
4acToTa, aMILIUTyAa

65

MaremMaTuueckuii ¥ mpy>KUHHBIN
MasiTHUKU. JlabopaTopHas pabora
"UccneqoBanue 3aBUCUMOCTH MEpUOA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopatopnast pabota "HccnenoBanue
3aBUCUMOCTH ITepHO/Ia KOJIeOaHu i
IPYKUHHOI'O MasiTHUKA OT Maccel rpy3a”

67

["apMoHnueckne KoeOaHus

68

JlaGoparopuas padora "U3Mmepenue
patop p p
YCKOpeHUs: CBOOOHOTO TaieHus"




69

3aryxatomue Konedbanus. BeiHyx1eHHbIe
Kosebanus. Pezonanc

70

IIpeBpamienue sHepruu npu
K01e0aTeIbHOM JBIKEHUN

71

VYpok-uccnenoanue "[IpoBepka
HE3aBHCHUMOCTH MEPHOJIa KOoJIeOaHH
rpy3a, HOJBEHIEHHOIO K JIEHTE, OT MacChl

I,,py3aﬂ

72

MexaHuueckre BOJIHBI: MPOJIOJIbHBIE U
MoTepevHbIe

73

CaoiicTBa MexaHM4eCKUX BOJH. JlJinHA
BOJIHBI M CKOPOCTb €€ pacrpoCTpaHECHUS

74

VYpoxk-uccnenosanue "Habnronenue
uHTEepEepeHINN U TU(PAKIIMK BOJH HA
MOBEPXHOCTU BOJBI"

75

VYpoxk-koHpepenus "MexaHn4ueckue
BOJIHBI B TBEPIOM Telie. CelicMUYecKre
BOJHEI"

76

3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa

77

Pemenue 3anau no teme "3Byk"

78

Ypok-uccienoBanue
"IKCEepUMEHTAIBHOE ONPEIeTICHUE
IPaHULl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KonebaHuit"

79

['poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKU PE30HAHC.

80

Ypok-uccnenosanue "Habmonenue u




00BSICHEHHE aKyCTHYECKOT0 pe3oHaHca"

NudpaszByk u ynberpasByk. Kondepenmus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUIX"

2 DJIEKTPOMAarHuTHOE MOJE U
3JIeKTPOMArHUTHbIE BOJIHBI

83 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "[kana
9JIEKTPOMArHUTHBIX BOJIH. Mcronp3oBaHue

84 3JIEKTPOMArHUTHBIX BOJIH JUUIs1 COTOBOM
cBsi3u. Panmonokanus. Kocmuueckas cBsizb
"

25 Pemenne 3a1au Ha onpeeieHne YacTOThI
U JUTMHBI 3JIEKTPOMAarHUTHON BOJTHBI

26 DneKTpOMarHuTHasl MPUPOIa CBETA.
CxopocTh cBeTa

%7 BoiHOBBIE CBOICTBA CBETA:
uHTEephepeHIys 1 Audpaxus

28 JlyuyeBast MoJienb CBETa U TeOMETpUYECKas
onTuka. MicrouHuku ceera

29 [IpsamosnuHETHOE pacpOCTpaHEHNE CBETA.
3atmenus CosHia v JIyHbl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenune n3o0paxeHui,
c(hopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomiienne cBera. 3aKOH NPEIOMIICHUS
cgerta. [lonHoe oTpakeHue cBeta.

93 Jlaboparopnas pabota "Hccienoanue




3aBHCHMOCTH YIJjla IIPEJIOMIICHHS OT yriia
MaJIeHUsI CBETOBOTO JIyya Ha TPAHHUIIC
«BO3IYX-CTEKJIO»"

94

VYpok-uccnenosanue "AHanuz u
00BsICHEHHE ONTHYECKOTO MUpaxa"

95

Ypoxk-koHpepennus "Hcnonp3oBanue
MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBS3h"

96

JIvH3a, X0 ydeil B TMH3E

97

dopmyiia TOHKOHN JTUH3BI

98

JlaGopaTtopHast pabota "Onpenenenue
(OKYCHOTO pacCTOSTHUS U OTITUIECKOM
CHJIBI COOMPAFOIIICH JTNH3BI"

99

[Tonydenne n300paxeHuii ¢ TOMOIIIBIO
coOMparoIel U pacCeMBaIOIICH JTNH3

100

Ypok-konpepennus "[Ipunnmn neiicTBus
ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckorl, ¢poroanmnapar)"

101

I'ma3z kak onTuUueckas cucreMa.
bin30pyKOCTh ¥ JAIBHO30PKOCTH

102

Paznoxxenue 6enoro cBeTa B CEKTP.
Onreitel Herotona. Ciaoxenue
CIIEKTPaJIbHBIX 1IBETOB. [lucnepcus cera

103

Ypok-npaktukym "HaGnronenue u
00BSICHEHHUE OIBITOB TIO PA3JIOKCHHUIO
Oenoro cBera B criekTp. [lomydenue 6enoro
1IBETa MPU CJI0KEHUH 1IBETOB"

104

OmnsiThl Pezepdopra u rmuranerapHas




MOZACIb aToMa

105

ITocrynatel bopa. Monens atoma bopa.
Hcnyckanue v moriomeHue cBeTa aTOMOM.

106

KBantbl. JInHe4aThie CIEKTPHI

107

VYpoxk-npaktukym "HaGmronenue
CIUTOIIHBIX U JIMHEHYATHIX CIIEKTPOB
U3ITy4EeHUs U UCITyCKaHus"

108

PannoaktuBHOCTE. Anb(a-, 6eTa- u
I‘aMMa-I/ISJIy‘-IeHI/ISI

109

Ctpoenue atromHoro siapa. Hykinonnas
MOJIeJIb ATOMHOTO s]Ipa

110

PannoaktuBHbIe npeBpamenus. M30Tomnsl

111

Ilepuon monypacnana

112

VYpoxk-koudepenuus "/leiictBue
pPaZMOaKTUBHBIX U3Ty4E€HUH Ha )KUBbIE
OpraHU3MBbI. 3aIIKTa OT PAANOAKTUBHOTO
n3nydyeHus"

113

Snepuble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOIO U MacCCOBOI'O YHCET

114

OHeprus CBsI3U aTOMHBIX sAnep. CBA3b
Macchl ¥ DHEPTUU

115

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

116

Peakuuu cuHTe3a u neneHus saep.
Wcrounnku sneprun ConHua u 3BE311

117

VYpoxk-xkoHdpepeHius "AnepHas sHepreTHKa.
DKOJOTHYECKHE MPOOJIEMBI SIIEPHON
SHEpreTuku"




118

[ToaroroBka K KOHTPOJILHOU paboTE MO
teMme "Konebauusa 1 BoiHBL. CBETOBEIE U
KBAaHTOBEIE SIBJICHUS"

119

KonTtponpHas padora o teme "Konebanus
1 BOJIHBIL. CBETOBBIE U KBAHTOBBIE
siBJIeHUs "

120

Pemenue pacyeTHbIX MO TEME
"Mexanuyeckoe ABuxeHue"

121

Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3azad4 mo treMme "Bzaumonenctsue ten"

122

Pemenune PACUCTHBIX U KAYCCTBCHHBIX
3az1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEpPruU U UMIyJbca'

123

JlaboparopHbie pabOTHI IO TEME
"MexaHndyeckoe aBmKeHue"

124

JlaGopaTopHbie pabOTHI 110 TEME
"Bzaumonencrtsue tea"

125

JlaboparopHbie paboTsl 1o Teme "IIpocTeie
MEXaHU3MBI'"

126

Pemenune PACUCTHBIX U KAYCCTBCHHBIX
3aza4 no teme "Temnossle mpoueccs”

127

Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3aza4 1mo treMe "BraaxHocTh"

128

Pemenue PACUCTHBIX U KAYCCTBCHHBIX
3ama4d no teme "KIIJI TernoBsix
JBuUrarenei"

129

PGIJ_ICHI/IG paC‘-IeTHBIX N KAQYCCTBCHHBIX
3a71a4 10 TeMe ""3aKOHBI MOCTOSHHOT'O




ToKa"

Pemenne PACUCTHBIX U KAYECCTBCHHBIX

130 3anad no teme "KII/] anexrpoycranoBok" !

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
MMOCTOSTHHOTO TOKa"

132 JlaboparopHbie pabOTHI IO TEME 1
"CBeToBbIC SABICHUS"

133 PabGora ¢ Tekcramu o TeMe "3aKOHBI |
COXpaHEHHUs B MEXaHHKe"

134 Pabora ¢ rexcramu o Teme "Konebanus u 1
BOJIHBI"

135 Pabota ¢ Tekctamu 1o Teme "CBETOBBIC 1
SBIICHUS"

136 Pabora ¢ Texcramu o Teme "KBaHTOBas 1 |
sanepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10 136 45

I[TPOI'PAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBepﬂeMbIe NnpeaAMETHBIC PE3Y/IbTAThI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SIBICHUE

1.3

pacro3HaBaTb IMPOSABJICHUC N3YUCHHBIX q)HSH‘-IeCKI/IX SIBJICHUU B
OKpY’KalollleM MHUpe, B TOM uuciie (U3NYEeCKUe SBICHUS B MPUPOAE, TPU
3TOM TIEPEBOAUTH MPAKTHUECKYI0 3aJady B YyueOHYIO, BBIICIATh
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUIN

1.4

OTMCHIBATh M3y4YCHHBIE CBOMCTBA Tel U (U3WYECKHE SBICHUS, MCIIONB3YS
¢u3nueckue  BETMYMHBI, NpPU  ONHCAHUU  MPABUIBHO  TPAKTOBATh
(¢u3MUeCKUi CMBICT MCIIONB3YEMbIX BEIMYHH, UX 0003HAYCHUS U €IUHMILIBI
¢u3MUeCKUX BENWYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
busznyecKyr0 BEIWYMHY C JAPYTMMH BEJIWUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYUH

1.5

XapakTepu3oBaTh CBOWCTBAa TeJ, (U3NYECKUE SBICHHUS M IPOLECCH,
UCIIONB3YSl M3YYEHHBIE 3aKOHBI, IpU O3TOM JIaBaThb  CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE

1.6

OOBICHATH (PU3UYECKHE ABICHMSI, TPOLIECCHI M CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE CUTYallil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYHHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BsACHEHHE U3 1 — 2 JTOTHYeCcKuX
IaroB ¢ omnopoil Ha | — 2 HM3y4YEHHBIX CBOMCTBAa (U3NUECKUX SIBICHUH,
(GU3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peumath pacy€THble 3a7adyd B 1 — 2 JEWCTBUA, HUCIOJB3YS 3aKOHBI M
dbopMynbl, CBs3bIBatONME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBUSA 3aAa4u 3alMCbIBATL KPATKOC YCJIIOBUC, MMOACTABJIATH (1)I/I3I/I‘IGCKI/IC
BEJIMYMHBI B (OPMYJIBI M TPOBOAMUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIC, HCOGXOI[I/IMBIG I pCIICHHUA 3aaa4, OLUCHUBATH PCAIMCTUYHOCTDH
MOJTYYeHHOW (PU3HUECKON BEIIMYNHBI

1.8

pacmo3HaBaTh IMPOOJIEMBbI, KOTOPblE MOXXHO pELIUTh MPH I[OMOIIN
(¢U3MUECKUX METOJIOB, B OMMCAHUU HCCIIEIOBAHUS BBIIENATH MPOBEPIEMOE
IPEI0JIOKEHNE (TUIIOTE3Y), pa3iandaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yabTaT, HAaXOAWTh OMIMOKKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro




pe3yabTaTam

1.9

MPOBOAMTD ONBITHI 110 HAOTIOJECHUIO GU3NYECKUX SBICHUN WM (PU3UUECKIX
CBOWCTB TeN: (hOPMYIHPOBATH IMPOBEPSIEMbIE MPEANOI0KEHUS, COOMPAThH
YCTAHOBKY U3 MPEIUIOKEHHOT0 000pyIOBaHMS, 3aMMCBHIBATh XOJ OINbITa U
(GopMynHUpOBaTH BHIBOJIBI

1.10

BBIMOJHATh MpsIMbIE H3MEpPEHUsT C HCIOJb30BAHUEM AaHAJOTOBBIX U
mu(poBbIX MPUOOPOB, 3amMUCHIBATH IIOKAa3aHUs TMPUOOPOB € YIETOM
3aJaHHOM a0COJIIOTHOM MOTPEUIHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMUYUHBI OT
Opyrol ¢ HCIONb30BAaHUEM MPSIMBIX HW3MEpPEHUll, y4yacTBOBaThb B
IUTAHUPOBaHUM  y4eOHOro HccieloBaHus, coOupaTb yCTaHOBKY U
BBIMOJHATh HM3MEPEHHUs, CIeays MPEeAJoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TIOMYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUJC
NPEUIOKEHHBIX Ta0NMuI W TpaduKOB, AENaTh BBIBOJABI IO pe3yJIbTaTaM
UCCIIeI0BAHUS

1.12

IPOBOAMTh KOCBEHHBIE H3MEpeHHUs (U3NYECKUX BEIUYMH, CIeays
NPEJIOKEHHOW WHCTPYKLUMU: TPU BHIIOJHEHUH W3MEpPEeHUuN cobuparh
DKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIUMCIATH 3HAUYE€HUE HMCKOMOM
BEJIMYUHBI

1.13

coOJr01aTh MpaBWJIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
obopyoBaHUEM

1.14

yKa3bplBaTh NPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapakTepu3oBaTh MPHHIUIBl  JCHCTBUS ~ WM3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO WX OMHMCAHUS, MCIOJB3Ysl 3HAHUS O
CBOMCTBaX (DU3WYECKUX SIBICHUM M HEOOXOIWMBbIEe (U3UYECKHE 3aKOHBI W
3aKOHOMEPHOCTH

1.15

OPUBOANUTH  NpHUMEpPHl  (HAXOAUTh  HMH(pOpPMAIUIO O  MpUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUSl (DU3WYECKMX 3HAHUH B IOBCETHEBHOM
JKU3HHU I oOecriedueHnsi 0€30MacHOCTH Mpu oOpamieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHsI 3I0POBhS U COOJIOACHUST HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIIEH cpelie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHUKOB HHPOpMAaLMU B ceTu HMHTepHeT B
COOTBETCTBUU C 33/IaHHBIM IOWCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHXCS
3HAHUM ¥ MYTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB  BBIACIATH
nH(popMaIno, KOTOpas SBISIETCS MPOTHBOPEUYMBONMUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

UCTIOJIb30BaTh MPU BBHIMOJIHEHUH YYeOHBIX 3aaHUN HAYYHOIOMYJSPHYIO
auTepaTypy (pU3MUECKOTO CONepKaHMs, CIIPABOYHBIC MaTePHAIIbl, PeCypCHI
cetu UHTepHer, BnajeTh NpUEMaMU  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIMU (HU3NYECKOTO COZICPKAHUSA, B TOM




qrcie MyOJUYHO AeaTh KpaTKue COOOLIEHHs O pe3yIbTaTax MPOEKTOB WIIH
y4eOHBIX MCCIICIOBAaHUN, TIPU TOM TPaMOTHO HCIIOIh30BaTh W3y4YEHHBIN
MOHATUWHBIN anmapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHHUE
npe3eHTanuen

1.19

OpU BBIOJHEHUHM Y4YeOHBIX INPOEKTOB M HCCIEIOBaHHMHA paclpenensiTh
0053aHHOCTH B TpYIIE€ B COOTBETCTBHM C IOCTABJICHHBIMH 3a/1a4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IIIaHA JEUCTBUM, aJCKBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJaJ B  JEATENBHOCTh  TIPYNNbI,  BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOIINX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBepﬂeMbIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O 06HI€F0 06pa30BaHI/IH

HUCIIOJIB30BaTh IIOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIMUX AAHHOE PU3NYECKOE SBICHUE

1.3

pacro3HaBaTb IMPOSABJICHUC N3YUCHHBIX q)HSH‘-IGCKI/IX SIBJICHUU B
OKpY’KalollleM MHUpe, B TOM uuciie (U3NYEeCKUe SBICHUS B MPUPOAE, TPU
3TOM TIEPEBOAUTH MPAKTHUECKYI0 3aJady B YyueOHYIO, BBIICIATh
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUI

1.4

OTMCHIBATh M3y4YCHHBIE CBOWMCTBA Tel U (PU3NYECKHE SBICHUS, MCIIONB3YS
¢u3nueckue  BETMYMHBI, NpPU  ONHCAHUM  MPABUIBHO  TPaKTOBATh
(¢u3nUecKuil CMBICT HCIIOJIB3YEMbIX BEIHYMH, O0O3HAYEHHUS MU EIUHHILIBI
¢u3MUeCKUX BENWYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
bu3nyecKyl0 BEIWYUHY C JAPYTMMH BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapakTepu3oBaTh CBOWCTBAa TeJ, (U3NYECKUE SBICHHS M IPOLECCHI,
UCIONB3YSl M3YYEHHBIE 3aKOHBI, IpU O3TOM JaBaTh  CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE

1.6

OOBSICHATh (PU3UYECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalul IIPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHHHO-CJIECTBEHHBIE CBA3H, CTPOUTH 00BACHEHHE U3 1 — 2 JTOTHYeCKuX
IaroB ¢ NMOMOMIBI0 | — 2 W3y4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUHU,
(GU3nUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3agadud B 2 — 3 JAEWCTBUS, HCIONB3Ys 3aKOHBI U
dopmynbl, cBs3bIBaOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajH3a
YCIIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JJs peIleHus 3aJaud, BBHIOMpATh 3aKOHBI U (POPMYIBL,
HeoOXoauMBble JUIsl €€ peleHHs, MNPOBOJAUTH pacu€Thl M CPaBHUBATh




IMOJIYYCHHOC 3HAUCHUC (I)PI3H‘-IGCKOI>1 BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacno3HaBaThb MpPOOJIEMBbl, KOTOpblE MOXHO pEIIUTh MPU MOMOIIH
(GUBHYECKUX METOJOB, HCIIONIb3YS OIMCAHHE WCCICIOBAHUS, BBIICIATH
MpPOBEPSIEMOE  MPEAINOJIOKEHHE, OLIEHUBAaTh IPABWIBHOCTh  MOpsJIKa
MPOBEICHUS UCCIIEIOBAHUS, I€TaTh BIBOIbI

1.9

MPOBOAMTD ONBITHI 110 HAOTIOACHUIO GU3NYECKUX SBICHUN WM (PU3UUECKUX
CBOMCTB Ten: (opMynHpoBaTh MpOBEpsieMble MPEANONIOKEHHs, COOHpPaTh
YCTaHOBKY W3 TPEIOKEHHOTO 00OpYyIOBaHMS, OMHCHIBATH XOJ OIbBITA U
(dbopMyITHUPOBATH BHIBOIBI

1.10

BBITMOJHATH MPSMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JTaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3yJbTaThl U3MEPEHHM C
y4€TOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOAMUTH HCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIMYUHBI OT
Opyrol ¢  HCIONb30BAaHHEM  NPSIMBIX  H3MEPEHUH:  IUIAHUPOBATH
UCCIIeJIOBaHHE, cOOMpaTh YCTAHOBKY M BBIMOJHATH H3MEPEHHUs, CIEeays
NpeUIOKEHHOMY — IUIaHy,  (UKCHPOBAaTh  pE3yNbTaThl  MOJTYYEHHOU
3aBHCUMOCTH B BUJE TaONIUL U rpadUuKoB, AeNaTh BHIBOJBI 110 pe3ysibTaTaM
UCCIIEI0BAHUS

1.12

MPOBOANTH KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEJIWYUH: IUIAHUPOBATH
U3MEpEeHHs, CcOoOMpaTh  AKCIEPUMEHTAJbHYIO  YCTaHOBKY,  cIleays
PeJI0KEHHOW HHCTPYKIMHU, U BBIYUCISATH 3HAYCHHE BETUYUHbI

1.13

coOuro1aTh MpaBUia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
obopyoBaHUEM

1.14

XapakTepu3oBaTh MPUHLUUIBl  JEHCTBUS  WM3YYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOil HAa MX ONMUCAHHUSA, UCHOJB3YsS 3HAHHS O
CBOWCTBaX  (PU3MYECKUX SBJICHMA M  HEoOXOoAuMBbIe  (PHU3UUECKUe
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIbHBIE
npuOOphl MO CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABJIATH CXEMBI
ANEKTPUYECKUX  LEeNed ¢  MOCHEAOBAaTEIbHBIM W IApauIeIbHBIM
COCTMHEHUEM DJJIEMEHTOB, pa3jndas YCJIOBHBIE O0OO3HAUEHUS 3JIEMEHTOB
ANEKTPUYECKUX LETIEeN

1.16

NPUBOAWTH  TpUMEPHl  (HaxoauTh  WHPOPMAIMIO O  MPUMEpax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (U3NYECKHX 3HAHUN B MOBCETHEBHOM
KHU3HU g oOecrieyeHus Oe30MacHOCTH MpH oOpamieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHSI 3/I0POBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKpYKalolIel cpee

1.17

OCYIIECTBIISATh TMOMCK HH(pOpMAIMU (UIUIECKOTO COJACPKAHUA B CETH
HNHTepHeT, Ha OCHOBE UMEKIIUXCA 3HAHUW M IYTEM CpPaBHEHMUs
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIENATH MH(POPMALINIO, KOTOpask ABISETCS
IPOTHBOPEYMBON HIJIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBIOJHEHUU Y4YE€OHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO




JAUTEpaTypy (PU3MUECKOTO COMepKaHMs, CIPABOUYHBIE MaTepPHAaIIbl, PeCypChI
cetu HMHrepHer, Biaaerb MNpuUéMaMH KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJbKUX HMCTOYHUKOB (DU3HUECKOTO
COJIepKaHusl, B TOM YHCJIE MyOJIMYHO MPEACTABISATh PE3YIbTAThl MPOSKTHON
WM UCCIIEIOBATENBCKOM NESTEIbHOCTH, TIPU 3TOM I'PaMOTHO MCIOJIB30BaTh
W3YYEHHBI TOHATHHHBIA  ammapaT Kypca (HU3HKH, COMPOBOXKIATH
BBICTYIUICHHE MTpe3eHTalle

1.20

OpU BBHIMOJIHEHUH YUYEOHBIX MPOEKTOB W HCCIENOBAaHUN (UBHYECKUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM 3aJa4aMH, CJIEIUTh 32 BBIIOJIHEHHEM IUIAHA JIEWCTBHUM U
KOpPpPEKTUPOBAaTh €ro, AaJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIaJ B
JEATEIbHOCTh TPYIIIbI, BBICTPANBATh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE,
MPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasyiyaTh SBJICHUS 10 ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHHUE

1.3

pacmo3HaBaTh  MPOSIBIEHWE  HM3YyYEHHBIX  (U3WYECKUX  SBICHUI B
OKpY’XKarollleM MHpE, B TOM 4Yucie (u3nyueckue SBICHUS B IpUpojie, TpU
9TOM TMEPEBOJUTh MPAKTUYECKYIO 3agady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) U3HUECKUX SIBICHUN

1.4

OINUCBIBATh M3Yy4YEHHBbIE CBOMCTBA Tel U (PU3NYECKHUE SBIECHUS, MCIIOJb3YS
(¢u3nyeckue  BEIMYMHBI, MPHU ONHCAHUU  MPABUIBHO  TPAKTOBATh
(Gu3n4ecKnil CMBICT MCIIOJIB3YEMbIX BEIMYMH, OOO3HAYEHHS M EIUHMILIBI
¢u3MUeCKUX BENWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
¢u3nuecKkyro BEIMYUHY C JPYTMMH BEJIMYUMHAMH, CTPOHUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINIHH

1.5

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHHUS U IPOLIECCHI,
UCIIONIB3YSl  M3YYEHHBIE 3aKOHBI, TMpPU OSTOM JaBaTh  CJOBECHYIO
(bOpMYyITUPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHIYECKOE BhIPAKCHHE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BSCHEHUE U3 2 — 3 TOTHYECKUX




[IaroB C NOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUHU,
(U3NUECKNX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemarbs pacu€THble 3ajauu (omuparomuecs Ha cuctemy w3 2 — 3
YpaBHEHHMIT), MCTIONB3YsI 3aKOHBI M (POPMYIIBI, CBS3bIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUA 3a/a4M 3alHCHIBATh KPaTKOe
yCIIOBHE, BBISBIATH HEAOCTAIONINE WIM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI M (HOPMYIIBI, HEOOXOIUMBIE ISl PEHICHUs, TIPOBOIUTH PACUETHl U
OLICHWBATh  PEAIUCTUYHOCTh IOJIYYCHHOTO 3HA4YeHUS  (U3UUECKON
BEJINYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOpblE MOXHO pPELIUTh MPH I[OMOIIU
(¢U3NUECKUX METOJIOB, HMCIOJIb3Yys ONHUCAHUE WCCIEIOBAHUS, BBLICIATDH
IIPOBEPSIEMOE  NPEAINOJIOKEHHE, OLIEHMBAaTh IPABWIBHOCTh  MOpSAJIKA
IIPOBEICHUSI ~ UCCIENOBAaHMs,  JIeJaTh  BBIBOABL,  HWHTEPIPETHUPOBATH
pe3yNbTaThl HAOMIOIEHUHN U OIBITOB

1.9

IPOBOJIUTH OMBITHI IO HAOIOAEHUIO (PU3UUECKUX SABICHUH MM (PU3HUECKIX
CBOWCTB TeNl: CaMOCTOATENBHO COOHMpaTh YCTAaHOBKY W3 H30BITOYHOTO
HaOopa 00OpydOBaHMs, ONMCHIBATH XOJ ONbBITAa W €ro pe3yJabTaTHl,
(GopMyIHpPOBaTH BEIBOABI

1.10

IPOBOIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHH, Ompeaesss
cpelHee 3HAYeHHE H3MepsieMoil Benu4yuHB ((POKYCHOE paccTOsHUE
coOuparomied  JUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HU3MEpEeHUs
(m3MepuTeIpLHOTO PUbOpPa)

1.11

OPOBOJUTH HCCIENOBAaHWE 3aBHUCUMOCTEH  (M3WYECKHX BEIMYUH C
UCTOJIb30BAaHUEM NPAMBIX HM3MEpPEHMiA: IUIAHHUpPOBAaTh HCCJIEI0BAaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTAHOBKY, (PUKCHpOBAaTh  pe3yJIbTaThl
NOJYYeHHOW 3aBUCUMOCTH (M3WYECKMX BEJIMYMH B BUAE TaOIUIU
rpaduKoB, JenaTh BBIBOJIBI IO pe3yIbTaTaM HUCCIEIOBAHMS

1.12

MMPpOBOAUTL KOCBCHHBLIC HU3MCPCHUA q)HSI/IqQCKI/IX BCJIMYHH: IIJIIAHUPOBATH
U3MEpEHUusi, CcoOMpaTh SKCIHEPUMEHTAIBHYI0 YCTAaHOBKY U BBINOJHATH
HU3MCPCHUMA, CICAYA HpGl[JIO)KGHHOﬁ HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BEJIMUMHBI U aHAJU3UPOBAThH MOJIyYEHHBIE PE3YNbTAThI C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUMN

1.13

coOuro1aTh MpaBUia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHueM

1.14

pa3nuyaTh OCHOBHbIE TPU3HAKU M3YUYEHHBIX (U3MUECKUX MOJENCH:
MaTepuajbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUYEYHBIH HCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHeTapHasi MOJEJIb aTOMa, HyKJIOHHAsI MOJEJIb
aTOMHOTO sipa

1.15

XapakTepu3oBaTh MPHHIUIBI  JCHCTBUS  WM3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOKMCTB C OMOPOI Ha MX OMUCAHMUS, UCIOJB3Yys 3HAHHS O
CBOMCTBax  (pu3MUYECKUX sABJICHHMHA ¥  HeoOxoaumble  (pu3nueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKU HM3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnd  y4yeOHO-IPAaKTHYeCKUX  3a7ad, ONTHYECKUE CXEMBbl  JUId
MOCTPOCHHUS N300paKEHUH B IIIOCKOM 3epKajie M COOMparolei InH3e

1.17

OPUBOAWUTH  NpUMEPHl  (HAXOAMTh  HMH(pOpPMAIUIO O  MpuUMepax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B MOBCEJHEBHOM
KU3HHU I oOecriedueHnsi 0€30MacHOCTH Mpu oOpamieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHsI 3I0POBhS U COOJIOACHUST HOPM
9KOJIOTHYECKOTO IMOBEICHUS B OKPY)KAIOIIEH cpelie

1.18

OCYIIECTBIIATh TMOMCK HH(pOpMAIMU (UIUIECKOTO COJACPKAHUA B CETH
WuTepHeT, caMOCTOATENbHO (OPMYIUpPYsl HMOUCKOBBIA 3alpoOC, HAXOIHUTh
MyTU OMpEJeNIeHNs JOCTOBEPHOCTH MOJYyYEeHHOW HMH(OpPMAlUKM HAa OCHOBE
MMEIOIINXCS 3HAHUHM U JTOMOJHUTENIbHBIX HICTOYHUKOB

1.19

UCTOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pu3udeckoro coaepiKaHusl, CIIPABOYHBIE MAaTEPHUAIBI, PECYPCHI
CETHN I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAQ,
npeoOpa3oBanusi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAllMM W3 HECKOJIbKUX HCTOYHUKOB (PUIUYECKOTO COJICPIKAHUSA,
MyOIMYHO TPEICTaBIATh PE3YNIbTAaThl MPOSKTHON WM HCCIEeI0BATEIbCKON
JEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO UCHOJIb30BATh U3yYEHHbBIA OHATUWHBINA
ammapaT HM3ydaeMoro paszeia (U3MKH M CONPOBOXKIATh BBICTYIUICHHUE
MPE3CeHTAINEH ¢ YIETOM OCOOCHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

OpU  BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3aJladaMM, CJIEIUTh 32 BBINOJIHEHHWEM IUIaHA JEHCTBUM U
KOpPPEKTUPOBAaTh €ro, AaJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIaJ B
JEATEIbHOCTh TPYIIbI, BRICTPANBATh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE,
MPOSIBIISAS TOTOBHOCTD pa3peniaTb KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
7 KUIIACC

Kon Kon
pasaesia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHMU OKPYXAIOIIEIO MHUPA

HPOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®usuka — HayKa o0 npupoje. SBinenus npuponabl. Ousznueckue
1.1 SIBIICHHS MEXaHUJeCKHe, TEIIOBEIC, AIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC

@dusnueckue BETUUUHBL M3MepeHHe (U3NYECKHX BEJIMYMH.
1.2 dusnueckue npuOOpBHI. ITorpemnocts U3MEPECHUM.
MesxayHapoHas cucTeMa €MHUIL

EcrecTBeHHOHay4HBI ~ MeTOJ  TO3HaHUS:  HaOMIO/EeHUe,
[IOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABUKCHUE TUIIOTE3,

: 1.3 AKCIIEPUMEHT 10 MpOBEpPKE  THUIOTE3, O0BsICHEHHE
HaO0II01aeMOT0 SIBIICHUS
1.4 Onucanue GpU3NUECKUX SBICHUHN C TOMOIIBIO MOJIeNIeH
[TpakTrueckue pabOTHI:
HH##Par##HI3MepeHne pacCTOSTHUM.
L5 ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

H#H#Par##HOnpeneneHre pa3MepoB MAJIbIX TEJ.
#iHParf##3mepenne TEMIIEPATYPbI npu ITOMOUIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUYMKa TEMIIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIECTBA

#i#HParfi##CTpoeHrEe BEILECTBA: aTOMbl M MOJIEKYJBI, HX
2.1 pazMepbl. ONBITHI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE
BELIECTBA

#i#HParf##/IBukenne dactull BeniectBa. CBsI3b  CKOPOCTH

2.2 JBIKEHUs YacTHLl C TeMIlepaTypoil. bpoyHOBCKoe nBUKeHUE,
maddy3us
2 )3 B3anmoaeiicTBrE YacTUI BEIIECTBA: MPUTSIKEHUE U
' OTTaJKUBaHUE

#HiHParf##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE Ia30B,
KHUIKOCTeH M TBEPABIX (KPUCTATMUECKHUX) Tell. B3anMocBs3b

2.4 N
MEX/Ty CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX
1 UX aTOMHO-MOJICKYJIAPHBIM CTPOSCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [TpakTrueckue pabOTHI:




#H#Par###Onenka nauaMeTrpa aToMa METOAOM psiaoB (¢
WCIIOb30BaHueM (oTorpaduii).

#H##Par###OnbpITEI O HAOMIOIEHUIO TETUIOBOTO PACITUPECHHS
ra3os.

HHHPar##H#ONBITEI  TI0  OOHAPYXKEHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKEHUS

JABVWOXEHUE U

B3AMMOJIEVICTBME TEJI

3.1

Mexanndeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABUKECHUE

3.2

#H##Par##HCkopocTh. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM
IBUKEHUH. Pacu€T myTu U BpeMeHU JBUKECHUS

33

SIBnenue uHepuuu. 3aKOH MHEpUMH. B3auMonelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBHKEHUS Tel. Macca Kak Mepa
MHEPTHOCTH Teja

3.4

#H#HPart##l imortHocTe  BemtectBa. CBA3L  IUIOTHOCTA €
KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00BEMA BelIecTBa

3.5

Cuna Kak XapakTepUCTHKa B3aUMOICHCTBHS TN

3.6

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl ¢ OMOILIBIO
JUHaMoOMeTpa

3.7

#H#HPart##SIBnenne tATOTEHNA U cwiia TsokecTH. Crita TSHKECTH
Ha JApyrux rmiaHeTax. Bec rena. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOIBXKEHHS U TpeHUE MOKos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

#i##Parf##Cll0)KeHHE CHJI, HAlpPaBJIEHHBIX IO OJHOM MPAMOM.
PaBHozelcTByIOIMAs CHUII

3.10

[TpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIIKEHUs (IIaphKa B
KHUJIKOCTH, MOJIENIN 3JIEKTPUIECKOT0 aBTOMOOWIIS U TaK Jaiee).
Omnpenenenue cpemHed CKOPOCTH CKOJBXKEHHUS Opycka WId
[mapuka MO HAKIOHHOW TuiockocTt. OmpeseneHne MIOTHOCTH
TBEpAOro Ttena. ONBITB, JEMOHCTPHUPYIOIIME 3aBHUCUMOCTh
pactsbkeHus (nedopmariuu) Npy>KUHBI OT MPUIIOKEHHON CHJIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh CHJIBl TpPEHUs
CKOJIb)KEHUSI OT Beca Tejla W XapaKTepa CONMPHUKACAOIIMXCS
MMOBEPXHOCTEN

3.11

duznyeckue SBIECHUS B MPUPOAE: MPUMEPHl JIBUKEHHUS C
Pa3IMYHBIMU CKOPOCTSIMA B KUBOW W HEXHBOW MPHUPOJE,
NeiCTBHE CUJIbl TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHu4eckre ycTpoiucTBa: JMHaAMOMETD, MOJIIUITHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTE 1 TA30B

4.1

HNasnenne TBEpAoro Tema. CrnocoObl  yMEHBIIEHUS H




YBCIIMUCHUA NABJICHUS

4.2

JlaBmenne Ta3a. 3aBHCUMOCTH JIaBJICHUS Traza OT 00BbEMa,
TEMIIEPATYPBI

4.3

[Tepenava naBieHust TBEPABIMU TEJIAMH, KUIKOCTSIMH U Ta3aMHU.
3akoH ITackang. [THeBMaTHUECKHE MAIITHBI

4.4

3aBHCUMOCTh JaBJICHU S KHUIOKOCTH oT FJIy6I/IHI:.I.
luppocratnueckuii  mapagokc. CooOmarommecss  COCY/IbI.
['mppaBnnueckre MeXaHU3MBI

4.5

Atmoctepa 3emnn u armocdepHoe naBieHue. IlpuunHBI
CYIIECTBOBaHMS  BO3AYIIHOW  000704yku  3emuu.  OmbiT
Toppuuemmu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JaBJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPsI

4.6

N3mepenne  atmocdepHoro  maneHus. [lpuboper  mis
M3MEpEHUs: aTMOC(EPHOTO TABICHUS

4.7

JlelicTBue XUIKOCTM M Ta3a Ha MOTPYyKEHHOE B HHUX TEJO.
BritankuBaromias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxoraBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJAE OT 00BEMa
NOTPYXEHHOW B JKUAKOCTh 4YacTh Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOLIEH HA TEJO, MOIPYKEHHOE
B J)KMAKOCTb. [IpoBepKka HE3aBUCUMOCTH BBITATKUBAIOIIEH CUJIBI,
JNEUCTBYIOIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTH  BBITAIKHUBAIOIICH  CHUJIBI,
JEHCTBYIOIIEH Ha TEJIO B XKHUIKOCTH, OT 00BhEMA MOTPYKEHHOU B
KMAKOCTh YacTH Teda ¢ OT TIUIOTHOCTH  KHUJAKOCTH.
KonctpyupoBanue apeomerpa Wid KOHCTPYUPOBAHUE JIOAKH U
OIpeJieNieHue €€ TPy30I0IbEMHOCTH

4.10

duznyeckue SBICHHS B MPUPOJE: BIUSHUE aTMOC(HEPHOro
JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: cooOMIaroTuecs COCYZBI,
YCTPOMCTBO BOJOIPOBOJA, THIPABINYECKUN IIPECC, MAHOMETP,
O6apoMmeTp, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPI'MA

5.1 Mexanunueckasi pabota

5.2 MexaHndeckast MOILIHOCTh

53 [IpocTeie MexaHH3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
’ [IpaBuito paBHOBECHS phluara

54 [TpumeHeHMe ipaBUIa PaBHOBECHS phlyara K OJIOKy

55 «3osoToe mpaBwio» MexaHUkH. KosddunueHt mnosne3Horo

neictBus MexaHu3MmoB. IIpocTele MexaHU3MbI B OBITY H




TEXHHUKE
5.6 [ToreHimanpHast SHEPTUM TeJa, MOJHITOTO Hall 3eMIIEH
5.7 Kunernueckas sHeprus
58 [lonnass MexaHuyeckas SHeprusi. 3aKOH U3MEHEHHS U
' COXpaHEHUs MEXaHUYECKOU IHEPTUn
[TpakTrueckue pabOTHI:
##Par###Onpenenenne  pabOTBI  CHJIBI  TPEHUS  TIPH
5.9 PaBHOMEPHOM  JBM)KEHHMHM  Tella MO  TOPU3OHTAIBHOMN
’ noBepxHocTU. lccnenoBanue yciOBHM paBHOBECHs pblyara.
WN3mepenne KIIJ| nakionHo# muiockoctu. M3yueHue 3akoHa
COXpaHEHUs MEXaHUYECKOU IHEPTUn
5.10 dusnyeckue SBJICHUS B PUPOJE: PhIUYATU B TEJIEC YEIOBEKA
TexHuueckue YCTPOWCTBA: pblyar, MTOJABH>KHBIN 51
5.11 HEMOJBIKHBIA  OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371€eMeHTHI COAEPKAHNS
pasaesia  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU TEOpHH
6.1 CTpoeHus BemlecTBa. Macca u pazMepbl MosieKysl. OTBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPUU
6.2 Mopnenu TBEPAOrO, >KUIKOTO M Ta3000pa3HOrO COCTOSHUN
' BeriecTBa. Kpucrannuueckue u amop(HbIe Tea
6.3 OObsicHEeHHE CBOWMCTB Tra3oB, >KHAKOCTEH W TBEPABIX Tel Ha
’ OCHOBE IMOJIOKEHU MOJIEKYJIIPHOKUHETHYECKON TEOPUHU
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
6 6.5 TermoBoe paciupeHue U coxaTue
6.6 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO
' TIBUYKEHUS YaCTHI]
6.7 Buytpennsis sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH
' SHEPIrUH: TEIJIoNepeaada U COBEPIICHUE PaOOThI
6.8 Bunel  Temomepemaun:  TENJIONPOBOJHOCTb,  KOHBEKIIHS,
W3JTy4YeHHE
6.9 KonnaecTBo TemnoTel. Y ienbHas TEMI0EMKOCTh BEIlleCTBa
6.10 TemiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEILIOBOTO
' Oananca




6.11

IInaBneHue wu OTBCPACBAHUC KPHUCTATINIMYCCKUX  BCHICCTB.
Y,HGJ'IBHaH TCIJIOTA ITJIABJICHU A

6.12

[Mapoobpa3zoBanue u koHaeHcanus. HWcnapenne. Kumnenue.
VYaenbHas TEIUIoTa napooOpazoBaHMsL. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO TaBICHHUS

6.13

Bnaxnocts Bo3myxa

6.14

3Heprm{ TOIIJIUBA. Y,ueanaﬁ TCIJIOTA CrOpaHuA

6.15

[Tpuntuner padoter TemmoBbix asurateneit KIIJ[ Ttemmooro
aBurarens. TemioBble JBUTaTeNM M 3allUTa OKPYXKarollen
cpenbl

6.16

3aKOH COXpaHEHUsi W TMPEBpALEHUS HSHEPrUU B TEIJIOBBIX
mporeccax

6.17

[IpakTuyeckue paboOTHI:

HH#HPar###ONBITBL MO OOHApYKEHHIO  JEHCTBHS  CHII
MOJIEKYJISIPHOTO TPUTSKESHHUS.

#H##Par###OnbITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOMN
COJIM WJIM caxapa.

HH##Par###OnbITel IO HAOTIOJCGHUIO TEIJIOBOTO PACITUPEHUS
ra3oB, )KUJAKOCTEW U TBEPABIX TEIL.

###HPar###Onpenenenue  NaBJeHUs BO3AyXa B OauioHe
HITPUTIA.

##HPar#H##ONbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs W OXJIaKICHUS.
#H##Par### IpoBepka TMNIOTE3bl TUHEUHON 3aBUCUMOCTHU JTUHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIEPATYypPHI.

#H##HPar##HabmoneHre n3MeHeHUs] BHYTPEHHEH 3HEpruu Tena
B pe3yJIbTaTe TEIIoNnepeiau U paboThl BHEITHUX CHII.
###HPar##llccnenoBanue  ABICHHS — TEIJIOOOMEHA  IpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#Par##H#OnpenesieHue KOJIMYEeCTBA TEIUIOThI, MOJYYEHHOIO
BOJIOM TMpU TEIIOOOMEHe C HarpeTbiM MeTaUTMYeCKUM
LUJIMH]IPOM.

#H##Par##H#OnpeneneHne yeJabHON TEMI0EMKOCTH BEIIECTBA.
#H##Par##ccnenoBanue npouecca HCnapeHus.
#iParfH##OnpenencHue OTHOCUTENbHON BIaKHOCTH BO3/1yXa.
H#H##Par###Onpenenenne yaeabHOU TEIUIOTHI IIJIaBJICHUS JIbJA.

6.18

dusnyeckue ABICHUSA B IPUPOJIC: TTOBEPXHOCTHOE HATSHKCHHUE U
KallWUISPHBIE SBJACHHUS B TMPHUPOJE, KPHCTAIBI B IPHPO/IE,
usnydenne CoJjHIIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OPH3BI;
o0Opa3oBaHHE pPOCHI, TYMaHa, HHES, CHETa.

6.19

TexHuueckue YCTpOICTBA: KanuJuIsIphl, MPUMEPbI
UCIOJIb30BaHUsl KPUCTAIJIOB, KUIKOCTHBIN TEPMOMETp, AATUUK




TEMIEPATYpbl,  TEPMOC, CHUCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, TMapoBas TypOuHa, JBUTATEh
BHYTPEHHETO CTOpaHUsl.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUUECcKuX 3apsioB
B3aumoneiictBue  3apsbkeHHbIX  Tedl.  3akoH — Kynona
7.2 (3aBUCUMOCTDh CHWJIBI B3aUMOJICHCTBUSL 3apsDKEHHBIX TET OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXY T€JIaMH)
Onexrpuueckoe nosie. Hanpspk€HHOCT 3IEKTPUUYECKOTO TOJISL.
7.3 [IpyHnun  cymepno3ulMM  DJIEKTPUYECKMX — mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu BIIEKTPUYECKUX 3apsa0B. DJIeMEeHTapHbIN
7.4 anekTpudeckuit 3apsia. Ctpoenune aroma. IIpoBogHMKH U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia
76 DNEeKTpUUECKUI TOK. Ycenosus CYILIECTBOBAHUS
' ANEKTPUUECKOT0 TOKa. ICTOUHUKHM MOCTOSIHHOTO TOKA
77 JIeWicTBUSL DIEKTPUYECKOTO TOKa (TETUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Onexrpuueckas nemnb. Cua Toka. JNeKTPUUYECKOE HAIPSHKEHNE
79 ConpoTuBiieHUEe NPOBOJAHUKA. YIENTbHOE CONPOTUBIICHUE
' BEIIIECTBA
7.10 3akon Oma 1S ydyacTKa Lenu
7.11 [TocnenoBarenbHOE U NapauIEIbHOE COEIMHEHUE IPOBOIHUKOB
712 Pabora u MoOmIHOCTH 3NIEKTpUUYECKOro Toka. 3akoH JDkoyns —
’ Jlenna
713 DNEKTPUYECKHE LEeNU U MOTPEOUTENN dICKTPUUECKON IHEPTHH
' B ObITy. KOpOoTKOE 3aMbIKaHne
714 [TocrosanHble  MarHUTHL.  B3auMoAedcTBHE  NOCTOSIHHBIX
' MarHUTOB
715 MarnuTtHoe none. MarauTHoe noJie 3eMJIM U €ro 3Ha4yeHue s
’ JKU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOoe 10Jie  3JIEKTPUYECKOIO  TOKa.
' [IpuMeHeHne 3IeKTPOMarHuTOB B TEXHUKE
JleficTBHe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 ONeKTpoABUTaTeNlb  MOCTOSIHHOTO  Toka. Vcmonb3oBaHue
' JIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe
718 OnbiTel @apajnesd. SBieHHE HIEKTPOMATHUTHOW WHIYKIIHH.
’ IMpasuiio Jlenia
7.19 OnektporeHepatop. CnocoObl TOMYyYEHHUS AJIEKTPUUYECKOM




DHEPruu. DJIEKTPOCTAHIIMH HAa BO300OHOBISIEMBIX HCTOYHHKAX
JHEPrUuU

7.20

[IpakTuyeckue paboOTHI:

OnbITHl IO HAOTIOACHUIO SJIEKTPU3ALUHU TeT UHAYKIUEH U mpu
CONPUKOCHOBEHUH.

HccenenoBanue neNCTBUS 3JIEKTPUYECKOTO MOJIS HAa IPOBOJAHUKHU
U JUDJIEKTPUKHU.

CoOopxka u mpoBepKa padOTHI AMEKTPUICCKOM IEMH TOCTOSTHHOTO
TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaIIPSHKEHHUS.

HccnenoBanne 3aBUCMMOCTM CHJIBI TOKAa, HMAYIIETO 4Yepes3
pE3UCTOp, OT CONPOTHUBIEHUS DPE3UCTOpPAa MU HAINpPSDKEHHS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH AJIEKTPUYECKOTO
CONPOTHUBIIEHHUS NPOBOAHUKA OT €ro JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

IIpoBepka MpaBuiIa CJIO’KEHUS HanpsHKeHUH npu
MIOCJIEIOBATEIBHOM COEJUHEHUN ABYX pe3uctopoB. lIpoBepka
OpaBwia JUisl CHJIbl TOKAa IpU MapajUIeIbHOM COEIUHEHUH
pesuctopoB. OmpeneneHue padOThl AIEKTPUUYECKOTO TOKa,
uaymero  yepe3  pesuctop.  OmpenenceHue  MOIIHOCTH
AJIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKA, HUAYLIETO 4Yepe3
JaMIIOYKy, OT HanpsbkeHuss Ha Hed. Omnpenenenue KIIJ]
HarpeBarend. lcciaenoBaHWMe MAarHUTHOTO — B3aWMOJEHCTBHS
NOCTOSIHHBIX ~ MAarHuToB. M3ydeHue  MarHUTHOro  MoJs
MOCTOSIHHBIX MAarHuTOB NpPU HUX OOBEIMHEHHHM M pa3JelICHUH.
HccnenoBanue NENUCTBUS 3JIEKTPUYECKOrO0 TOKAa HA MAarHUTHYIO
cTpenky. OIBbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI
B3aMMOJEHCTBYS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HamnpaBjieHUss TOKa B  Karymke. V3ydeHue JelcCTBUA
MarHUTHOTO I0JIs1 Ha MPOBOAHUK ¢ TOKOM. KoHCTpynpoBanue u
u3ydeHue pabotel anekTpoasuratens. W3mepenwe  KIIJ
3J€KTPOJIBUTATENbHON YCTaHOBKU. OMBITBI MO HCCIEIOBAHUIO
SIBJIGHUS ~ JJEKTPOMAarHUTHOM  MHAYKLHU:  HCCIEIOBAaHUE
M3MEHEHUH 3HaYeHMsI U HAIIPABJICHUS] HHAYKIIMOHHOTO TOKA

7.21

Ouznyeckue SBICHUS B MPUPOJE: SJICKTPUUECKUE SIBICHUS B
atMocdepe, 3JIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emu, Apeld MOT0COB, POIb MArHUTHOTO TIOJS JIs
JKHU3HU Ha 3€MHG, MOJIAPHOC CUAHUC

7.22

TexHuueckne  yCTpOMCTBA: AJIEKTPOCKOTI, aMIIepMeTp,
BOJIbTMETP, PEOCTaT, CYETYMK DIIEKTPUUYECKOW HHEpPruH,




DJIEKTPOOCBETUTENLHBIE npubopHI, HarpeBaTelIbHbIE
AJIEKTPOTPUOOPHI (mpumepsl), ANEKTPUIECCKHE
NpeOXPaHUTEIH, AIIEKTPOMArHUT, ANIEKTPOABHUTATEIh
MIOCTOSTHHOTO TOKa, TeHEPAaTOp TOCTOSIHHOTO TOKA

9 KIIACC
Kon
Kog anemenra [IpoBepsieMble 371€MEHTHI COAEPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA

2.1 MCX?HI/I‘IGCKOG nBwxeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTEIBEHOCTh, MEXaHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H##Par##HtHepaBHOMepHOE NPAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHAsl CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBUKEHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE NMPAMOJUHENHOE ABUKEHUE

8.6 #H#HPar##CBobogHOe manenue. OnbITo [ anumes
#H##Par##HtPaBHOMepHOE JBMKEHHE MO OKpYKHOCTH. [lepuon u

8.7 yactota oOpameHusi. JluHelHas ©  yrjaoBas CKOPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

8.8 [TepsbsIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8 8.10 Tperuii 3akon HetoToHa

8.11 #Hi#HParf##1 [puHIMI cyneprno3nuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

213 ###HParfi##Cuila  TpEeHUs: Cuila TPEHMsI CKOJBXKEHHS, CHIIa
TpEHUs MOKOs1, APYTHe BUAbI TPEHUS

2 14 #HH##Par##HCuna TSAKECTH W 3aKOH BCEMHPHOTO TSATOTEHUS.
YckopeHue cBOOOTHOTO MaACHHUS

215 JBmwxenue maHer Bokpyr ConnHua. IlepBas kocMuueckas
ckopocTh. HeBecomMocTh u neperpy3ku

8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOTIOTHO TBEPAOE TEIO

217 #H##Par##tPaBHOBecue TBEPAOTO Tela C 3aKPEIUVIEHHOMW OCKIO
BpaieHusi. MomeHt cuiibl. LIeHTp TsbkecTu

8.18 Nmnynsc Tena. I3Menenue umnynbca. IMnynbce cuibl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 #H#HHPar###PeakTHBHOE NBIKEHUE




8.21

Mexanunueckast paboTa ¥ MOIIHOCTb

8.22

PabGora cun Tsoxkectd, ynmpyroct, TpeHHs. CBsI3b SHEPTUH U
paboThI

8.23

[ToTennuanpHas SHEPrusl Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
3emian

8.24

IToTeHnmanpHas YHEPTUs CKATOU MPYKUHBI

8.25

#H##Par##HKunernueckass sHeprus. TeopemMa O KHHETHYECKOU
SHEPTUU

8.26

HH#HParf##3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU

8.27

[TpakTrueckue pabOTHI:

OmnpeneneHue cpeaHE CKOPOCTH CKOJIBKEHUS Opycka WU
JIBYOKCHHSI IIapUKa TIO0 HAKJIOHHOW TuiockocTH. OmpeneneHue
YCKOpEHHUsT Tela TpPH PaBHOYCKOPEHHOM JIBIDKEHUHU  TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH MYTH OT  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM ABUKEHHUU
0e3 HavyalbHOM CKOPOCTH MYTH OTHOCATCS KakK pPsii HEUETHBIX
9ucell, TO  COOTBETCTBYIOIIHE  MPOMEXKYTKH  BPEMEHU
OJTMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHITBI
HOpMaibHOTO naBieHus. OnpenencHue kodQPuUIMEHTa TPEHUS
CKOJIbKEHUSI. Omnpenenenue KECTKOCTU MPYXHUHBIL.
Omnpenenenve pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM
IBUKEHMM ~ Tella [0  TOPU3OHTAJIbHOW  TMOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPHU MOAbEME Ipy3a C
MCIOJIb30BAaHUEM HETIOJIBUKHOTO U TIOJIBUXKHOTO OJIOKOB

8.28

dusnyeckue SABICHUS B npupoac: IMNpUIMBbBI W  OTIHUBEI,
JABHKXCHUEC T1IJIAHET ComHaeuHOM CHUCTEMBI, PCAKTUBHOC IBUXCHUC
KHMBBIX OPraHM3MOB

8.29

TexHuueckue yCTpPOMCTBA: CHUIOMETP, JATYUMKHU ITOJOKECHUS,
pacCTOAHUS U YCKOPEHHUS, PAKETHI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe  nBmwxkenwe. OCHOBHBIE — XapaKTEPHUCTUKH

91 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia
9.2 MareMatnueckuii ¥ IPYXKUHHBIM MasaTHUKU. lIpeBpamenue
' SHEPTUU MPH KOJIeOATETLHOM JIBHKEHUN
9.3 3aryxatomue kojiebanus. BerayxaeHHbie kKonebanus. Pezonanc
Mexannueckue BoJHBEL ~ CBolicTBa MEXaHUYECKHX  BOJIH.
9.4 [IpononibHBIE W MONEpEeYHbIE BOJIHBI. [[JTMHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHusi. MexaHu4yecKue BOJIHBI B TBEPAOM Tele,
CEUCMUYECKHE BOJIHBI




9.5

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

Nudpa3Byk u ynbpTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

Omnpenenenre 4acToThl U EpUoAa KojaeOaHU MaTeMaTUYECKOTo
MasiTHUKA.

OmpeneneHne 4YacToThl M TepUOJa KOJICOAHHWH TPY>KUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCHUMOCTH nepuoaa KosieOaHun
MIOJIBEILIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTHU. MccnenoBanue
3aBUCUMOCTH TE€pHOAA KOJIeOaHUW TPYKUHHOTO MAasTHUKA OT
Mmacchl rpy3a. [IpoBepka HE3aBHCHMOCTH TMepHOAa KoyieOaHUH
rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyxuHbl. I3Mepenne yckopenus cBOOOAHOTO NaeHUs

9.8

@usnyeckue SBICHUS B NOPUPOJE: BOCHOPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, LYHAMH,
3X0

9.9

TexHuyeckne yCTpOHCTBa: IX0JIOT, UCIOIB30BaHNE YIbTPa3ByKa
B OBITY M TEXHHKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONeKTpOMarHuTHOEe  Moje.  DJIEKTPOMArHUTHBbIE  BOJIHBI.
' CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npupoja ceera. Ckopocts cBeta. BoaHoBbie
' CBOWCTBA CBETA

10 [TpakTuyeckue pabOTHI:
104 N3ydyeHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO
MOOMIIBHOTO Tese(oHa

10.5 dusnyueckue SBICHHUS B TPHUPOJE: OMOJIOTHYECKOE EHCTBHE
’ BUJUMOTO, YIbTPaQHOJIETOBOIO U PEHTI€HOBCKOIO U3TyYeHU I

10.6 TexHuueckue ycTpoicTBa: MCHOJIb30BAaHUE AJIEKTPOMArHUTHBIX
’ BOJIH U1 COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11.1 JlydyeBast monensb cBera. IcTouHHMKH cBeTa

11.2 IIpssMonMHENHOE pacIPpOCTPAHEHHUE CBETA

11.3 Ortpaxenune cBera. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA

11 114 IIpenomnienne cBera. 3akoH mpeiaoMieHus cBeTa. I[lonHoe
BHYTPEHHEE OTPAXKEHUE CBETA

11.5 JIunza. Xon nyyei B IMH3E

11.6 OnTuueckas cuctema goroanmnapara, MUKPOCKOTIA U TEIECKOIIa

117 I'maz  kak  onruyeckas  cucreMa.  biau3opykocth U

AAJIbHO30PKOCTh




11.8

Paznoxenune Oenoro cBera B cnekTp. Ombitel HeroToHA.
CroxeHne CneKTpaJibHBIX LIBETOB. Jlucnepcus ceera

11.9

[TpakTuyeckue pabOTHI:

#i#Parf##lccnenoBanue  3aBUCUMOCTH  yIjla  OTpakE€HUs
CBETOBOTO JIy4a OT yIJIa MaJeHusl.

#H#HPar#H#13yueHne XxapakTepuCTUK M300paKeHUs TpeaMeTa B
IJIOCKOM 3epKaje.

#H##Par##HtccnenoBanue 3aBUCUMOCTH  yIJIa  MPEJIOMIICHUSA
CBETOBOIO JIy4a OT yrja MaJeHUs Ha TpaHUIE «BO3AyX —
CTEKJIO».

#iPart#lonydeHrne n300pakeHU ¢ TOMOMIBIO COOMpAaromIei
JIUH3BL.

#H#HPar#H##OnpeneneHre GOKYCHOTO PACCTOSIHHS M ONTHYECKOM
CHJIBI COOMPAIOIIEH JIMH3BI.

HH##Par###ONBITHI 110 Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTP.
HHH#Par##HONBITBl 110 BOCHPHUATHIO I[BETA MPEAMETOB MPU HX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITHTPHI

11.10

®usnyeckue sBieHUs B npupoje: 3atmeHuss Connua u JlyHsl,
[[BeTa TeJ, ONTHYECKHE siBIeHUS B armochepe (uBer HeOa,

pedpakius, pagyra, MUpax)

11.11

TexHuuyeckue YCTpOMCTBA: OYKH, MEpPUCKOM, (oToammapar,
ONTUYECKUE CBETOBO/IBI

12

KBAHTOBGIE ABJIEHUA

12.1

OmnbiTel Peszepdopna u mimanerapHas Mojenb aToMa. Mojenb
aroma bopa

12.2

HUcnyckanne W  morjomeHue cBera aTtoMoM. KBaHTBHI.
JInHelyaTele CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs

12.4

Crpoenue atomHoro siipa. HykioHHast MoJiesib aTOMHOTO Sipa.
M30TONEI

12.5

PannoaktuBHBIe npeBpanieHus. [lepuon momypacnaga aTOMHBIX
snep

12.6

SAnepHple peakuuu. 3aKOHBI COXpPAHEHMs 3apsiOBOrO U
MaccoBOT'0 YHCEN

12.7

3Hepr1/1;1 CBs31 ATOMHBIX SAJICP. CBs13b MaccChl U OHCPIrun

12.8

Peakuuu cuntesa u nenenus saep. Mcrounnku sneprun CoiHIa
" 3BE3N

12.9

Snepnas sHepreTuka. JleiicTBHE paJlOaKTUBHBIX U3JIYYEHUN Ha
YKUBBIE OPraHU3MbI

12.10

[TpakTrueckue pabOTHI:
HabnroneHnune CrijIoNHbIX M TMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
HccnemoBanne TpPEeKOB: WM3MEPEHHE DHEPIHH  YACTHIIBITIO




TOPMO3HOMY IIyTH (110 poTOorpadusim).
N3mepenne painoakTUBHOTO (hoHA

dusnueckue SIBJICHUS B IIpUpOAE: €CTECTBEHHbIN

1211 panuMoOaKTUBHBIA (OH, KOCMHYECKHE Jy4H, paJHOaKTUBHOE

' U3JIydE€HUE MPUPOJHBIX MHUHEPAJIOB, ACHCTBHE PaJAMOaKTHBHBIX
U3JIy4YEHUH Ha OPraHU3M YeJI0BEeKa

1212 TexHHYecKHe YCTPOMCTBA: CHEKTPOCKON, WHIMBHAYAJIbHBIN

AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0
o0urero oopazoBanus Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKM B HAY4HOH KapTWHE MHUPA; CPOPMUPOBAHHOCTh
0a30BbIX TMPEJCTAaBICHUNW O 3aKOHOMEPHOM CBSI3M W ITO3HABAEMOCTH
ABJICHMH  TNPUPOABI, O  PpOJM  OSKCIEepuMeHTa B  (usmke, o
cucreMooOpasyoomeil poiu (U3MKH B Pa3sBUTHM €CTECTBEHHBIX HaYK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIOUMU (PU3MUYECKUX 3HAHUHA U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAY4YHOW KapTHHE MHPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOIECCOB
OKpPY’KaloIllero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHUSA O BHJAX MaTepuu (BEIIECTBO W TOJIE), O JIBMKCHHH Kak Criocobe
CYIIIECTBOBAHHS MaTepuu, 00 ATOMHO-MOJCKYISIPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PU3NYECKOH CYLITHOCTH SIBJICHUN NPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE Pa3/InyaTh SIBICHUS
M0 ONHCAHWI0 WX XapaKTepHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOe SIBICHHE; YMEHHE DPaclo3HaBaTh
NPOSIBJICHUE H3YYEHHBIX (DU3MUECKUX SBICHHM B OKPYXKAIOIIEM MHpE,
BBIJICIISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnagenne ocHoBaMM MOHSATHIHOIO ammapaTa ¥ CHMBOJIMYECKOTO S3BIKA
GU3MKM W UCMOJb30BaHUE MX Ui pelIeHHs Y4eOHBIX 3a/1ad; yMEHHe
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHHUS U MPOLIECCHI,
UCHIOJIB3YS (PyH/IaMEHTAIbHbBIE H SMIIUPUUECKHUE 3aKOHBI

YMeHue OnuchiBaTh M3y4eHHBIC CBOWCTBA Tel M (DU3MUECKHE SBICHHUS,
UCTIONB3YS PUBNUYECKUE BETMUUHBI

Brnanenne ocHOBaMH METO/IOB HAYYHOTO IMO3HAHUS C YIETOM COOIFOICHUS
npaBui 6e30macHoOro Tpyaa: HabmoneHne PU3NIECKUX SIBJICHUMN:

YMCHHE CaMOCTOATCIBHO C06I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY U3
JaHHOTO Habopa 00OpYAOBaHUS 1O MHCTPYKLIUHU, OMUCHIBATH XOJ OMbITA U
3aMUCBIBATh €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBCACHUC IMPAMBIX W KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I‘IeCKI/IX BCIIMYHNH:
YMEHHE  ITUIAHUPOBATh  M3MEPEHHs,  CaMOCTOSTENILHO  coOMparth
IKCIIEPUMEHTATIPHYIO YCTAaHOBKY TI0 WHCTPYKIWHW, BBIYHCIISATH 3HAYCHHE
BEJIMYMHBI M aHAIM3UPOBAThH TOIYYCHHBIC PE3YJIbTAThl C YIETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHeHOBaHHﬁ;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIBLHYIO YCTAHOBKY H IPOBOJIUTH
HCCIICAOBAHUC MO HHCTPYKIHHU, NPCACTABIIATH IMOJTYYCHHLIC 3aBUCUMOCTU




¢u3nueckux BETMYMH B BUAe TaOMMI W Tpa(uKOB, YYUTHIBAThH
HOTPENIHOCTH, JIeNIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIeIOBAHMS

[ToHnMaHMe XapaKTEepHBIX CBOMCTB (hU3MUYECKHX Mojenel (MarepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TEJNO, MOJENU CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A7Ipa) ¥ YMEHUE PUMEHATD UX Il 00bSICHEHHS (PU3HMUECKUX POIIECCOB

YMenue 00bACHATh (U3NYECKUE MPOIIECChl U CBOWCTBA TEJ, B TOM UHUCIE U
B KOHTEKCTE CHUTyalMl MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISIBJIATD MPUYIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O00BsICHEHHE C OMOpPOW Ha M3y4YCHHBIE CBOWCTBA (DM3MUECKHUX SIBICHHIA,
dusznyecKre 3aKOHbI, 3aKOHOMEPHOCTH M MOJICITU

YMenue pemath pacuéTHble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHMI ), UCTIOJIBb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3HUECKUE BETUYMHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCJIOBUE 3aJaud, BBIABISATH HEIOCTAIOIIUE IAHHBIEC,
BBIOMpPATh 3aKOHBI U (GOPMYNbI, HEOoOXOoAMMBIE M €€ pelIeHus,
UCTIOJIb30BaTh CIPAaBOYHBIC JaHHBIE, NMPOBOAMTH PACYETHI U OIIEHHWBATh
PEATMCTHYHOCTD TOJIYYCHHOTO 3HaueHHs (pU3NYEeCKOW BETMYUHBI, yMEHHE
OIIPEIETATh Pa3MEPHOCTh (DU3NYECKOW BEIMYMHBI, MOJXYYCHHOW NpHU
peLIeHNH 3a/1a9u

YMeHue XapakTepu30BaTh IMPUHLMIIBI JEUCTBUSA TEXHUUECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHMUYECKUX
IPOILIECCOB 110 UX OIMMCAHUIO, HCIIOJb3Ysl 3HAHUS O CBOWCTBAX (PM3NYECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3NIECKUE 3aKOHOMEPHOCTH

10

YMeHHe UCHOoNb30BaTh 3HAHUSA O (U3NYECKUX SIBICHHUSIX B IOBCEIHEBHON
KHU3HU JUIg oOecriedeHuss O€30MacHOCTH NpU OOpaIleHUd ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHUS 3JI0pOBbS U
COOIOIEHNST HOPM SKOJIOTHYECKOTO TOBEACHUS B OKpYJKAaloOIIeH cpene;
NOHMMaHHE HEOOXOAWMOCTH NPUMEHEHHS JOCTHKEHUH QU3UKH U
TEXHOJIOTUH JUIs PAaIlHOHATBHOTO IPUPOIOTIOIH30BAHMS

11

OnbIT mOMCKa, MpeoOpa3oBaHWsl W MPEICTaBICHHS  HHPOpPMALUU
GU3MYECKOTO  CcoNIepkKaHUsT €  HWCIOJIb30BaHWEM  WH(OpMaIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJOTWH; YMEHHE OIIEHHBATh JIOCTOBEPHOCTH
MOJIydeHHOW  MH(pOpMalMM HAa OCHOBE HWMEKOIIMXCS 3HAHUH W
JOTIOJTHUTENbHBIX HCTOYHWKOB; YMEHHE MHCIOJIb30BaTh MPU BBHINOJIHEHHH
y4eOHBIX 3aJaHuil  HAYYHO-TIOMYJSIPHYIO JINTEparypy (U3NYECKOro
COJIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT; BiajeHne
0a30BbIMHM HaBbIKAMH IpeoOpa3zoBaHMUs MHGOpMAIMM W3 OIHON 3HAKOBOM
CHUCTEMBI B JpPYryl0; YMEHHE CO37aBaTb COOCTBEHHBIE IHCHMEHHbBIE U
yCTHBIE COOOIIEHUS HAa OCHOBE HH(OPMAIIUHU U3 HECKOJIbKUX UCTOYHUKOB




HEPEYEHbB 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIEMEHT COePKAHUS
o

1 MEXAHUWYECKUE ABJIEHUA

Mexanunueckoe npuwxenue. MarepuanpHas Touka. Crucrema orcuéra. OTHOCUTENBHOCTh
JIBIDKEHUS

1.1

PaBHoMepHOoe u HepaBHOMepHOe [BmkeHHe. Cpennsst ckopocts. Dopmyna Uit
1.2 BBIYMCIIEHHS CpeIHEH CKOpOCTH: V = S/t

PaBHOMeEpHOE NpsAMOIMHENHOE ABU)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TEJIa OT BPEMEHU
B CJIy4ae paBHOMEPHOT'O MPSAMOIMHEHHOTO JBMXKEHUS:

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPEMCHU [JId TMPOCKIMU CKOPOCTH, MPOCKIHNU
OepEMEIICHNUA, TYyTHU, KOOPAWHATEI ITPU PaABHOMCPHOM HpHMOHHHCﬁHOM JABHUXKCHHUN

3aBHCHMOCTD KOOpAuHATBl TE€JIa OT BPEMEHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpﬂMOHHHCﬁHOFO JABHKCHHA:

Si(f) =V, *t+ay*

3]

dopMyIibl U1 TPOEKINH [EPEMEIEHUS, IPOEKIUN CKOPOCTH U NMPOEKIUU YCKOPEHHUS
IIPH paBHOYCKOPEHHOM IPSIMOIMHEWHOM JBH)KEHUU:

-

-
s (D=v,. -t+a. -—,
14 5‘_\() Upx a, 2

U.\'U) =Upy T, 1,

a, (1) =canst,

o] a3

= <=7
Usg Uy 2, 5y

I'paduku 3aBHCHMOCTH OT BPEMEHU Ul IPOEKIMM YCKOPEHHS, IPOEKIMH CKOPOCTH,
NPOEKIUHY IEepPEMEIIECHUs, KOOPAUHATHI IIPpH PAaBHOYCKOPEHHOM IIPSMOJIMHEHHOM
JBYOKEHUU

CBobonnoe manenue. DopMynbl, OMUCHIBAIOIINE CBOOOAHOE TIaJleHHE Tela II0
|5  BepTHKam (mBW>XEHWE Tela BHU3 WM BBEPX OTHOCUTEILHO TOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCMMOCTH OT BPEMEHHU IS MPOEKIUH YCKOPEHUS, MPOEKIIUN CKOPOCTU U

KOOpAWHATEI ITPpU CBO60I[HOM maa€HuM TEJIa 110 BEPTUKAIIA

CKOpOCTh paBHOMEPHOTO JBH)KEHUS Teja M0 OKPY)KHOCTH. HampaBiieHHe CKOPOCTH.
1.6 = ®opmyna IS BBIYHACICHHS CKOPOCTH dYepe3 paguyC OKPYKHOCTH U TEPHOJ
oOparteHus:




HGHTPOCTPCMI/ITCJ'IBHOC YCKOPCHHUE. HaHpaBJ’IeHI/IC OCHTPOCTPEMUTECIIBHOTO YCKOPCHU.
(DOPMYJ'Ia JJIs1 BBIYUCIICHUS YCKOPCHUA:

2
_
“ R
®opmyiia, cBA3bIBAIONIAS] IEPUOJ U YACTOTY OOpaIeHUs:
V= !
T

Macca. IInotHocTs BemecTBa. @opmyiia i BEIYUCICHUS INIOTHOCTHU:

_m

1.7 V

1.8 | Cuna— BekropHas ¢usudeckas BennunHa. CI0XeHUE CUIT

1.9  Bnenue unepnuu. Ilepssiii 3axkoH HproTOHa
Bropoii 3akoH HeroToHa:

110 F=m-a
CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS TeNla U BEKTOPA CUIIBI, IEHCTBYIOIIEH Ha TEIO
B3anmopeiicteue ten. Tperuii 3akoH HerotoHa:

1.11 F p I _F-l—yz
Tpenne mokos M TpeHHE CKOJIbKeHus. PopMyna s BBIYMCICHUS MOIYJS CHIIBI
TPEHUSI CKOJIbKCHHUS:

1.12 F. p=H- N
Hedopmarus tena. Yopyrue u Heynpyrue aedpopMaiii. 3akoH ynpyroit aedopmarum
(3akoH ['yka):

1.13 F=k-Al

1.14

BcemupHoe Tarorenue. 3akOH BCEMUPHOTO TATOTEHHUS:




My -1ty
F=Gg. -1 2

R
Cuna tspxecTu. Y cKopeHre CBOOOJHOTO MaIeHHs.

®dopmyna A BEIYUCICHUS CUJIBI TSKeCTH BOIM3M moBepXxHOCTH 3emnu: F = mg.
Jsuxenne miadet Bokpyr ConHna. [lepBas kocMudeckas ckopocts. HeBecomocTs 1

Heperpy3Ku

1.15

Hmmynbe Tena — BeKTOpHast (hu3ndecKasi BeIHIUHA.
P=mi

HNmnynsc cucremsl Teil. M3menenue ummyibsca. Mmnyibsce cumsl

1.16

3aKOH COXpaHEeHUs UMITYJIbCa 7S 3aMKHYTON CHCTEMBI Tell:
P=myUy +m, U, =const

PeakTuBHOE nBMXEHHE

1.17

Mexannueckas pabota. @opMyna At BEIYUCICHHUS paOOThI CHJIBIL:

A=Fscoscx

Mexannueckass MOITHOCTE:

1.18

Kunernyeckas u noteHuanbas sHeprus. GopMyia i BHIYUCICHUS KHHETHIECKON
SHEPTHH:

2
Teopema o kuHeTHuecKou sHeprun. Popmyra A BEIYUCICHHUS TOTCHINAIBHOU
SHEPruu Tela, MOJHATOrO
Haa 3eMIIEN:

E,=mgh

1.19

MexaHnueckas SJHeprusi:
E=E.,+E »
3aKOH COXpaHEHHs MEXaHN4eCcKol sHeprun. PopMyia A 3aKOHA COXPAHEHUS

MeXaHU4EeCKOMH OHCPIUur B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBanJ;eHne MEXaHU4ECKOH OHCPIUur NMpH HAIWYNUU CUJIBI TPCHUA.

1.20

[IpocThie MexaHU3MBI. «30JI0TO€ MPABHIIIO» MEXAHHUKH.
Preruar. MomeHnT cuisl: M - Fl.
VYcnoBue paBHOBECHS pbluara:




M +M +..=0
[MonmsuxubIi 1 HenmoABKHBINA O010ku. KIT/I pOCThIX MEXaHU3MOB,

n= Anonesnan

A‘S&TIZE"IH

1.21

JlaBeH#e TBEPIOTO TENA.
®opmyna A BEIYUCICHUS JaBICHHS TBEPAOTO TENa:
F
pP= ch
JlaBnenue rasa. ATMocdepHOe TaBICHUE.
FHI[pOCTaTI/I‘-ICCKOG AABJICHUC BHYTPU KUIKOCTHU.
(DOpMy.]'Ia AJId BBIYHUCJIICHUA JABJICHUS BHYTPH XXUAKOCTH:

P=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii mpecc

1.23

3akon Apxumena. @opmyna s ONpeNeieHHs BRITAIKUBAIONIEH CHUJIbI, AEUCTBYIOIIEH
Ha TeJI0, MOTPY>XEHHOE B KUJIKOCTh WJIU T'a3:

YcnoBue nmaBanud Teia. IlnaBanue CYIOB H BO3QYyXOILIaBaHHUEC

1.24

Mexannueckue konebaHus. AMIUIMTYIa, TMEpUOA U YacToTa KoieOanmit. dopmyrna,
CBSI3bIBAIOINAS YACTOTY U MEPHOJ] KoJIeOaHMii:

vol
T

1.25

Marematnueckuii ¥ OpPYXUHHBIA  MasTHUKH. lIpeBpamnieHune sHeprum npu
K0J1e0aTebHOM JIBUKEHUU

1.26

3aTyxa10mHe KoJIeOaHMms. BBIHYX(IICHHBIC koJsieOanus. Pe3onanc

1.27

Mexanudeckue BOMHBL [IpoobHbIC U TTONIEPEYHbIE BOJIHBI. JJIMHA BOJHBI H CKOPOCTH
pacrpoCTpaHeHHUs BOJHEIL:

h=v-T

1.28

3Byk. I'poMkocTh U BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOW BOJIHBI Ha TpaHHUIE JIBYX
cpen. Uudpa3Byk u yapTpasByk

1.29

Ilpakmuueckue pabomul

N3mepenue cpenHeil INIOTHOCTU BEUIECTBA; ApXUMEIOBOM CHIIBL; )KECTKOCTH NPY>KHUHBI;
k03¢ durrienTa TpeHUs CKOJIBXKEHUS; paO0ThI CHUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEaHEH
CKOPOCTH IBIDKCHHS OpyCKa IO HAaKJIOHHOW IUIOCKOCTH; YCKODEHHS OpycKa IIpH
IOBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOTBl M Ilepuoja  KojeOaHui
MaTeMaTH4eCKOTr0 MasTHHKA; YacTOTHI U MepHoa KoleOaHui MpyKUHHOIO MasTHHKA;




MOMEHTa CHWJIbI, AEHCTBYIONIETO Ha pbluar; paboThl CHIIBI YNMPYTOCTH NpPU TOABEME
rpy3a ¢ MOMOIIBIO HENOABIKHOTO 0JI0Ka; pabOTHI CHIIBI YIIPYT'OCTH IIPH ITOIBEME Tpy3a
C MOMOUIbIO MOABUKHOTO OJI0KA.

HccrenoBanue 3aBUCIMOCTH apXUMEAOBOM CHIIBI OT 00BbEMA MOTPYKEHHON YacTH Tela
U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTH BBITIKHBAIOIIEH CHJIBI OT MaccChl Teja;
CWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT pOJa MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HHKAIOUIEH B INpYXHHE, OT CTEMEHH AedopMalvy MpPYXKHUHBL;
ycKopeHHs Opycka OT yriia HakJIOHa HampaBisIolleil; nmepuoja (4acToTsl) koaeOaHUit
HUTSHOTO MasATHHUKA OT JUIMHBI HUTH; NEepHoAa KoleOaHUH MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a M JKECTKOCTHM NPYXKHHBI; HCCIEAOBaHWE HE3aBUCHMOCTH IE€pHOJa
Kone0aHWi HUTSHOTO MasTHMKA OT Macchl Ipysa. IIpoBepka ycioBus paBHOBECHS
pblyara

1.30

Qusuueckue A6leHUs 68 npupode. TPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B
YKUBOM M HEXKUBOM NPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, IPHIINBHI U
OTJMBBI, JBMWXKEHHE IUIaHET CONHEYHOH CHUCTEMBI, PEaKTHUBHOE [BHKCHHE HKHMBBIX
OPraHU3MOB, PHIYAard B TeJle YEIOBEKa, BIMSHHAE aTMOC()EPHOro NABICHHUS HA JKHBOM
OpraHm3M, IUIaBaHWE pBIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3E€MIIETPSCECHUE,
celicMu4ecKue BOJIHBI, IIyHAMH, 3XO

1.31

Texnuyeckue ycmpoticmea: CHOUIOMETP, JaTYUKHA TOJNIOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, JUHAMOMETD, MOAIIUITHUKH, PAKEThl, pblYar, MOIBH>KHBIM U HETIOABMKHBII
OJIOKH, HAKIIOHHAS IJIOCKOCTD, IMPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS] COCY/BI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKHUM IIpecc, MAaHOMETP, OapoMeTp, BEICOTOMED,
MIOPIIHEBOM HAcOC, apeoOMeTp, IXOJIOT, UCIIOIH30BAHHUE YIIbTPa3BYyKa B OBITY U TEXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJOXKEHUSI MOJEKYIIPHO-KMHETUYECKON TEOpUU CTPOEHHS BEILECTBA.
Mogenmu  TBEPHOTO, KUAKOTO W ra3o00pa3sHOrO  COCTOSHHUM  BellecTBa.
Kpucrammyeckue u amop¢Hsie Tena

2.2

JIBuxkenne uvactul] BemecTBa. CBsSI3b CKOPOCTH JBIDKEHHUS YACTHI[ C TEMIEPaTypoil.
BpoyHoBckoe aBuxenue, nuddy3us

23

CMaunBaHuC U KalMWJUTAPHBIC SABJICHUA

24

TemnoBoe pacmpeHne U CKaTHE

2.5

Temmopoe PaBHOBECHUEC

2.6

Buytpennss sneprus. Pabora u Temonepenava Kak crmocoObl H3MEHEHHs BHYTPEHHEH
SHEPrUu

2.7

BI/II[I)I TCILIONIEPEAAUH: TCIIIIONPOBOAHOCTb, KOHBEKINA, U3JIYIYCHUC

2.8

HarpeBaHHe 1 oxJaxjaeHue Tell. KoandecTBo TeIIoThl. Y AeIbHas TeII0EMKOCTD:

O=cmlt,—1)

2.9

3aKOH COXpaHEeHHsI SHEPTUU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OaaHca:

Q1 _Qz +..=0

2.10

Hcnapenne n xongeHcanus. Vi3MeHeHne BHYTPEHHEN HEPruyu B IPOLIECCE UCMIApEHUs




U KoHAeHcan. Kumenne sxuakocTu. Y jenpHas TerioTa mapooopasoBanus: L = Q/m

2.11

BrnaxHocts BO3myxa

IInaBnenue u KpuCTaJllIn3anus. HN3MmeneHue BHYTpCHHCﬁ SHEPruu npu IMIaBJICHHUU U
KpuCTaJllIn3allvu. Yz[eana;I TCILIOTA IIJIaBJICHUA:

2.12 0
A m
’ 13 BuyTpeHHss 3Heprusi cropaHusi TOIUIMBA. Y AelbHAas TEIIOTa CrOpPaHHs TOIUIMBA: g =
' O/m
2.14  Ilpwunanumnel paboTs! TeroBsix Asurateneid. KIIJI TemmoBoro asurarens
Ilpakmuueckue pabomul
H3Mepenne yaenpHONM TEIUIOEMKOCTH METAJUIMYECKOTO IUIUHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYY€HHOTO BOMON KOMHATHOW TemIepaTrypbl (PMKCUPOBAaHHOH MacChl, B
515 XOTOpYIO OmymeH HarpeThli IWIMHIP; KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
' HWINHAPOM, TOCIIE OIYCKAHUS €ro B BOJY KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHOM
BIIQXKHOCTH BO3/yXa; yJEIbHON TEIUIOTHI IUIaBIIeHUA Jbaa. VccienoBanue n3MeHEHUS
TEMIIEpaTypbl BOABI TPH PAa3UYHBIX YCIOBHSX; SIBIICHHS TEIUIOOOMEHA IIpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbI; Ipolecca UCTIapeHHs
Qusuueckue A61eHUa 6 npupooe: TOBEPXHOCTHOE HATSHKEHNUE U KalMJUIAPHBIEC SBICHUS
2.16 B mpupoie, KpUCTaUIbl B mpuponae, uznydeHue ConHIa, 3aMep3aHHe BOAOEMOB,
MOpCKHe Opu3bl; 00pa3oBaHHE POCHI, TyMaHa, HHES, CHeTa
Texnuueckue ycmpoticmeéa: KanWUISAPbl, NPUMEPHl HCHOIb30BaHUSA KPHCTAIUIOB,
2.17  XUAKOCTHBIN TEPMOMETP, AATUYMK TEMIEPATYPHI, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
THUTPOMETPHI, IICUXPOMETp, TapoBast TypOUHa, IBUTATENb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpu3anus Ten. /[Ba Buma d31eKTpUIECKUX 3apsaoB
3.2 = BsaumogelicTBHE 3apsKEHHBIX Tel. 3akoH KynoHa
33 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe mnone. Hampskx€HHOCT,  anmekTpudeckoro  moms.  [IpuHIn
' CYIEPIIO3UIINH JIEKTPUUECKUX ToJIeH (Ha KaueCTBEHHOM yYpPOBHE)
15 Hocutenn anextpudyeckux  3apsanoB. JIeHCTBHE  DIEKTPUYECKOro MOJSA  Ha
) aneKTpuyecKue 3apsabl. [[poBOJHUKY U AUDTIEKTPUKHU
[TocTostHHBIN 3nekTpuueckuii TOK. JleMcTBUS aiekTpudeckoro Toka. Cuiia ToKa.
3.6  Hampsxenue.
I=q/t,U=A4/q
37 ONEeKTPUYECKOE CONPOTUBIIEHHE. Y AETBHOE IJIEKTPUUECKOE COIPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma a1 y9acTka anekTpudeckoi menu: [ = U/R
[locnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
3.9

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




HapaJ'IJ'IeJ'ILHOG COCAUHCHUC MPOBOAHNKOB PABHOT'O COITPOTUBIICHHA:

U=U;I=I+I;R=2.
. . 9

E

CMemasHbIe COCIUHCHU MPOBOAHHUKOB

3.10  PaGota u MOIIHOCTH eKTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — JleHna:
3.11 0-1 2 Rt
312 OmneiT Opcrena. MarHuTHOE 1OJIe MPSMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOMN
' WHIYKIHN
3.13 | MargutHoe noje IOCTOSHHOI0 MaruuTa. B3anMoaeiicTBUE ITIOCTOSHHBIX MarHAUTOB
3.14 | JleiicTBHEe MarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM
3.15  Omneitel ®apanesd. SIBneHne aneKTpoMarHuTHOW HHAYKIMHU. [IpaBuio Jlenna
Ilpakmuueckue pabomul
H3MepeHune 371eKTpUYeCKOro COMPOTUBIICHHS PE3UCTOpa; MOIIHOCTU 3JIEKTPUYECKOTO
TOKa; pabOThI JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHHKE (PE3UCTOPHI,
316 JIAMITOYKa), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHHKA; 3aBUCUMOCTH COTPOTUBIICHUS OT
' JUIMHBl NIPOBOAHMKA, IUIOMIAAM €r0 TONMEpEYHOr0 CE€YEHHs] U YACIBHOTO
COINPOTHBIICHUS.
IIpoBepka mnpaBuna ISl SJIEKTPUYECKOTO HANPSDKEHUS TPU  IOCIEI0BATEILHOM
COCIMHEHUN TIPOBOJHUKOB; TMpaBHia [UIsl CHJIBl JJIEKTPUYECKOIO TOKa IIpH
HapajuIeIbHOM COEIUHEHNUH IIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue Ae6leHUs 6 npupode: DIEKTPUUYECKHE SBJIEHHUS B aTMmocdepe,
3.17 | BNEKTPUYECTBO KUBBHIX OPraHU3MOB, MATHUTHOE TOJIE 3eMIIH, Apeiid MONFOCOB, POJIb
MarHMTHOTO TOJIS AJIs1 )KU3HU Ha 3emile, IOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEpPMETP, BOJIBTMETP, PEOCTaT, CUETUMK
318 ANIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENLHBIE TNPUOOPHI, HarpeBaTelbHbIE
' 9NEKTPONIpUOOPHl  (MIPUMEPHI), BIIEKTPUUECKHE TMPENOXPAHUTENH, 3JIEKTPOMArHUT,
3EKTPOABHUTATENb IOCTOSHHOTO TOKA, TEHEPATOP MMOCTOSHHOTO TOKA
3.19  OnextpomarHuTHbIe BOJHBEIL. 11IKkana 351eKTpOMarHUTHRIX BOJTH
3.20 | JlyueBas mozenb cBeta. IIpsMonuHeEHOE paclipOCTpaHEHHE CBETa
3.21 = 3akon orpaxeHus cera. [Imockoe 3epkaio
3.22 | IlpemomiieHue cBeTa. 3aKOH MPEITOMIICHHS CBETA
3.23  Jlucnepcus cBeTa
394 JIun3a. Xop myueit B nmuH3e. PokycHOE paccTosHME JIMH3bL. OnTHYecKas CUIa JIMH3bL:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. Onrudeckue mpudopbl
196 Ilpakmuueckue pabomut

#i#HPar##13MepeHne ONTUIECKON CHIIBI COOMPAIOIIEH JIMH3BI; (POKYCHOTO PACCTOSHHS




coOuparomield TUH3BI (0 CBOWCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWS,
KOT/Ia MPeIMET PACTOI0KEH B IBOWHOM (DOKyce), ToKa3aTels MPeIoMIICHUs CTEKIIa.
###Par###IccnenoBanue  CBOMCTBA HM300pa)KE€HHUs, TOJTYYEHHOTO C  IOMOIIBIO
cobuparome JUH3bI; M3MEHEHHS (POKYCHOTO PACCTOSIHHUSI JBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yrja TPEJIOMJIEHUS CBETOBOrO Jyda OT yIjla TaJeHUs Ha TpaHUIle
«BO3/yX — CTEKJIO»

Duszuveckue A61eHUS 8 npupode: 3aTMCHU A COJ'IHI_[a n .HYHBI, OBETa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPaK)
3.28  Texnuueckue ycmpouicmea: 09KH, MEPUCKOT, (hOTOoAIapar, ONTUYECKHUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA
4.1 = PagmoakTuBHOCTH. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u Gera-pacnana
4.2 | OmsiTel Pezepdhopmaa mo paccessauto anbda-yactuil. [Imanerapuas Moaens atoMa
4.3  CocraB aromMHOro sigpa. M3oTomnsl
4.4 [lepuon monypacnana aTOMHBIX SIAEP
4.5  SlnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3aps0BOTO U MacCOBOT'O YHCEI
Qusuueckue A61eHUs 8 Npupooe: eCTeCTBEHHBIM paJMOaKTUBHBIN (QOH, KOCMHYECKHE
4.6  ny4d, paJlMOaKTUBHOE W3ITy4YeHHE MPUPOTHBIX MUHEPAJIOB, JCUCTBUE PaJHOAKTUBHBIX
W3JIyYE€HHUI Ha OPraHU3M 4YeJI0OBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHAYaJIbHBIM 103UMETp, Kamepa

Bunscona, simepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






