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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3yjbTaTaM OCBOEHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHbBIX
B ®I'OC 000, a taxxe ¢ yu€rom deaepanbHOl paboueil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouzukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMPaBICHO Ha YAOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB O0YYaIOIIMXCS, CTpEeMSIIMXca K Oojee TIyOOKOMY
OCBOCHHIO (pU3MUECKHX 3HAaHWUH, MU Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuarouuxca. B mporpamme 1o  (u3uke  yYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHoro mpeamera B peanmmzauuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHUs, a TAKKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogam oOydenus (1o Kjaccam), mpejjiaraeT NpuMEpHyI0 MOocIeA0BaTeIbHOCTh
U3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yUaIOIIXCS.

[Iporpamma mo ¢usuke paszpaboTaHa C LEJIbIO OKa3aHUS METOAUYECKOM
MOMOIIIM YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 y4eOHOMY IIPEAMETY .

®duszurka sBISIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBICHUM, W3ydaeMbIX XHUMHEH, OWONOTHEeH, acTpoHOMHEH U (U3UIECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYIO KapTHHYy MHpa,
IpefocTaBisieT HauboJsiee sICHbIE o00pas3lbl MNPUMEHEHHS HAyYHOTO METOoja
MO3HAHUS, TO €CTh CII0C00Aa MOJTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO 00pa3oBaHUS B CTPYKTYpE OOIIETO
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTEpeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3uku Ha yriayOJaEHHOM YpOBHE TpeNrnoiaraeT yBEpEeHHOE
BJIAJICHUE CJIe Iy IOLUUMU KOMITIETEHTHOCTSIMU, XapaKTEePU3yOLIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

UHTEPHPETUPOBATh JAHHBIE M HMCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA JIJIS
MOJIyYeHHS BBIBOJIOB.

[lemn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpeznenensl B Konuenuuu mnpenogaBanusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®@enepainuu, peaau3yOIIMX



OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).

[enu n3ydyenust u3uKy Ha yriryOJIEHHOM yPOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMsI OOYyYaroIIMXCS K HAy4HOMY H3YUYEHMIO
IPUPOJIbI, PA3BUTHE X UHTEIIEKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJie MO3HaHHUs U (popMHUpOBaHHE
UCCJIEI0BATEIBLCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOIO MHPOBO33PEHMS KAK PE3ysIbTaTa U3Yy4EHHUs OCHOB
CTpOEHUS MaTepuu U (PyHAaMEHTaJIbHBIX 3aKOHOB (DU3UKU;

dbopMUpOBaHHE YMEHUN MPUMEHATh (PU3MUECKHE 3HAHWS W HAy4yHBIE
JI0Ka3aTeNbCTBA I OOBSACHEHUS OKPYKAIOIINX SIBJICHUIA;

(opMUpOBaHNE NPEACTABICHUNH O pPOIM (PU3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHMA O  BO3MOXHBIX  cdepax  Oymyuieit
nmpoecCHOHANBbHON  JEATEeTbHOCTH, CBS3aHHOW C (DU3WKOW, TMOATOTOBKA K
nanpHeneMy o0y4eHHIO B 3TOM HallpaBJICHUN;

(opMUpOBaHHE TOTOBHOCTM K JalbHEWIIEMY U3Yy4YE€HHIO (U3MKH Ha
yriayOn€HHOM ypOBHE B paMKax COOTBETCTBYIOIIMX mpoduiael oOydeHus Ha
YpOBHE CpeaHeTo o01ero 0opa3oBaHusl.

JlocTmkeHne 3TUX Ieseld mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00eCeYMBAETCS PELICHUEM CIIEIYIOIINX 3a1au:

IpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHMM BEILIECTBA, MEXAHUYECKHUX,
TEIUIOBBIX, YJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHrne YMEHUIN aHATM3UPOBaTh U O0BACHATH (U3NUYECKUE SBJICHUS HA
OCHOBE M3YyYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PELICHUs] paCUETHBIX U KAUYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3JaHHUA U HCIIOJIb30BAHUA (PU3MUECKUX MOJENEH, BKJIHOYas TBOPYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJACHUS U H3MEPSThH
¢usnyecKkre BEIUYUHBI, BBIIBUTaTh TUIOTE3bI U MpeAarath dKCIEepUMEHTaIbHbIC
CHOCO0BbI UX MPOBEPKH, IJIAHUPOBATh U MPOBOAUTH OIBITHI, SIKCIIEPUMEHTAIIbHBIE
UCCJIEJOBaHMs, AaHAIM3UPOBATh MOJyUEHHbIE JAHHBIE U JIENaTh BHIBOJIBI;

OocBOoeHHE TpUEMOB pPabOTHl ¢ HH(pOpMAIMEl (PU3NIECKOTO COACpIKAHMUS,
BKJIFOUYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, UHTEPIpETAIs U
KPUTHYECKOE OLIEHNBAaHNE MH(POPMALIUY;

3HAKOMCTBO €O c(epaMH NpOPEeCCUOHATBHON JNEATEIBHOCTH, CBSI3aHHBIMU C
(U3MKOH, U COBPEMEHHBIMH TEXHOJIOTMSMH, OCHOBAaHHBIMU Ha JOCTHIKEHMSIX
buznyeckoil HayKu.



Ha wusyuyenne ¢usuku (yriayOn€HHBII YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmero obpazoanusi orBoautcs 340 wacoB: B 7 kimacce — 102 gaca (3 gaca B
Henenmo), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce — 136 yacos (4
gyaca B HEJICIIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBIeHUS TPUPOABI (IJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXIpeAMETHbIe cBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUTIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuipl (u3nyeckux BETUYMH.
Wsmepenne @usnuecknx BeauuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyna npu padbote ¢
nabopaTopHbIM 00OpyaoBaHMEM. MexayHapoaHas cuctemMa eauHull. [lepeBoa
BHECHCTEMHBIX €IMHUI] B eTUHULIBI CH.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4aloT MPUPOLIY.
EcTecTBEeHHO-HAY4YHBIII METOJl IO3HAHMS: HAOJIOJECHHE, MOCTaHOBKA HAy4YHOI'O
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUM C MOMOIIbIO MOJIETEH.

Jlemoncmpayuu.

MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUSI.

®duznyeckre NpuOOPHl U MPOLEAypa MPSMbIX HW3MEPEHUN aHAJIOrOBBIM H
1 (ppoBBIM MPUOOPOM.

Jlabopamopnsie padbomul u onsimel.

Omnpenenenre EHbI ASEHUS MIKaIbl K3MEPUTEIHLHOTO MPHOOopa.

HN3mepenune pacCToOAHUN.

N3mepenue mionaan 1 oobéma. MeTo 1 najeTku.

N3mepenne BpemeHu.

H3mepenne 06bE€Ma KUAKOCTH U TBEPIOTO TEA.

Omnpenenenue pa3MepoB MaibIX TeJl. MeTo1 psiioB.

[IpoBeneHne wHccnenoBaHUS IO NPOBEPKE THUIIOTE3bI: JAJbHOCTH IMOJETA
HIapukKa, MylmeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pa3znen 2. [lepBoHauajibHble CBeJeHUS] O CTPOECHNH BelIeCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe npuxenue. Juddysus. BzaumopelicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH U TBEPIBIX
(KpUCTaIIMYecKnx) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHbBIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu.

Halmronenre 6poyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysuu.

HaGmonenue siBieHuil, 0OBSICHIIONUXCS MPUTSHKEHUEM WIIH OTTAIKHBAHUEM
YacTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

OrneHka quaMeTpa aToMa METOJIOM PSJIOB (C UCIonb30BaHUEM (poTorpaduii).

OnpIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyte u nepememienne. PaBHOMEpHOE U
HepaBHOMEpPHOE JBIKeHHe. CB0oOOAHOE MajeHUE Kak MpUMep HEPABHOMEPHOIO
nerkeHust tenn. Ckopoctb. CpelHssi CKOPOCTh MPU HEPABHOMEPHOM JBHKECHUHU.
Pacu€T myTtu 1 BpeMeHU JBHXKEHUSI.

['padwku 3aBUCHMOCTEW BEIWYMH, OMHUCHIBAIONUX JBIKeHHE. OOmme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHHUA. CII0OXKEHUE CKOpPOCTEed [JIsi Tel,
JBHKYILUXCA MMAPAIIIENBHO.

SBnenue uHepUMH. 3aKOH WHEpUMU. B3anmonelicTBHe Ten Kak NPUYHMHA
U3MEHEHHSI CKOPOCTH JBIKEHHMSI Tei. Macca Kak Mepa MHEpPTHOCTH Tejla B
MOCTynaTeabHOM JBWXEHUU. [InoTHocTh BemecTBa. CBS3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eauHuIe o0béma BemecTtBa. CMecH U CIUIABBI
[ToBepXHOCTHAs U JIMHEHAS IIJIOTHOCTb.

Cuia Kak XxapakTepucTuka B3aumozeincTBus ten. Cuila ynpyroctd M 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TskecTd. CHila TSDKECTH Ha JIpyTUX IaHetax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HalPaBJEHHBIX MO OJHOW mNpsMol. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHue CKONbXKEHUS U TPEHHUE MOKOs, BSI3KOE TpeHue. TpeHue B mpuUpoae U
TEXHUKE.

Jlemoncmpayuu.

Habnrogenne MexaHMuecKoro IBM>KEHHSI Tela.

H3mepenne cKopoCTH MPSAMOJIMHENHOTO JBUKECHMUS.

Hab6mronenue siBneHus nHEPIUN.

Hab6mronenue n3aMeHeHus: CKOpOCTH TP B3aUMOJEHCTBUN TEJ.

CpaBHEeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimeol.



OrnpeneneHue CKOPOCTH PAaBHOMEPHOIO JABMXKEHUS (IIapvKa B YKUJKOCTH,
MOJIEIIN AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajee).

Omnpenenenue cpeaHE CKOPOCTH CKONbKEHUs Opycka WM IIapuKa IO
HAKJIOHHOUW ITIOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TeNa.

OnBITBI, JTEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOM CUIIBL.

OnbITeI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT
CHUJIbI IABJICHUS U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTEH U ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS JABICHUS.
JlaBrnenune rasza. 3aBUCUMOCTh JIaBJI€HHMS Ta3a OT OO0ObEMAa U TeMHepaTyphl.
[lepenaua naBieHUs TBEPABIMU TEJNAMU, KUJIKOCTIMU M razamu. 3akoH [lackais.
[THeBMaTHUECKME MAILIUHBI.

3aBUCUMOCTh  JABJICHHWS  JKUJIKOCTH  OT  TJIYyOWHBI  TOTPYXKEHUS.
I'uapocratnueckuii  mapagokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MeXaHu3Mbl. VICroap30BaHME BBICOKMX JIABICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTporcTBO BOAOIIPOBOIA.

Atmocdepa 3emnn u atmochepHoe napineHue. [IpuduHbl CyliecTBOBaHUSA
BO3aywHONW o6osouku 3emuu. Ombit Toppuuermmu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl yPOBHEM MODSL.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U rasa Ha NOTPYKEHHOE B HUX TEJO0. BelTakuBaroas
(apxumenoBa) cuiia. 3akoH Apxumeaa. Y clloBUE BOSHUKHOBEHHUS BHITAJIKUBAIOIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. Bo3nyxomiaBanue.

Jlemoncmpayuu.

3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmatomuecs CoCyibl.

['mnpaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B KHUIKOCTh
YaCTHU TeJa U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITaTKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEN: IUIABAHWE WIM NMOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJla U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimeol.



HccnenoBanue 3aBUCHMOCTH Beca Tesla B BOAE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OmnpeneneHne BbITAIKUBAIOWIEN CHUJIBL, IEUCTBYIOIIEH HA TEJ0, MOTPYXKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT MAaccChl TENA.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa NMOTPYKEHHON B KHUJIKOCTh YaCTH
T€Ja ¥ OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uin KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30N0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. DHeprus.

Mexanudeckasi paboTa JIJ1sl CUJI, HAIPABJICHHbBIX BJOJIb JIMHUU MEPEMEILCHUS.
MoIHOCTS.

[IpocTbie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TOJMCIACT, HAKIOHHAS
IJIOCKOCTh, HOKHUYHBIN MexaHu3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBumo
MoMmeHTOB. [IpuMeHeHHMe TmpaBuUiia paBHOBECHS pblyara K OJIOKYy. «30JI0TOE
npaBuio» mexaHuku. KITJ[ nmpocteix Mexanu3moB. [IpocTeie MexaHu3Mbl B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprusa. KuHeTnueckas UM NOTEHUUAIbHAS SHEPTHUS.
[IpeBpailieHrie OJTHOTO BU/Ia MEXAHUYECKOW 3HEPTHH B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLCHUS DHEPTUU B MEXAHUKE.

Hemoncmpauyuu.

[IpuMepbI IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

HccnenoBanne ycinoBUid paBHOBECUS pblyara.

N3mepenue KII/[ HaKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pelyara AJis MOABUKHOTO M HEMOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBUAKHOTO U HETOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI yIPYTOCTH MPHU MOABEME TPY30B MPU MOMOITH
MOIBMXKHOTO OJIOKA.

N3ydenne 3aKkoHa COXpAHEHHS] MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3nea 6. Tens1ioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU  CTPOCHHS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.



Mopnenn TBEPAOro, MKUAKOTO W Tra3000pa3HOTO COCTOSHHUI BEIECTBa.
Kpucramnuueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JJIsi HOBBIX
TEeXHOJOTHM. TeXHOIOrMH NONyuyeHUsT HCKYCCTBEHHBIX anma3oB. OObsiCHEHHE
CBOWCTB Ta30B, KUJIKOCTEN M TBEPABIX TEJ HA OCHOBE IMOJOKEHUI MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KAWJUISIPHBIC
saBieHus. TemmoBoe pacliMpeHUue M C)KaThe. 3aBUCHUMOCTb JABJEHUS ra3a OT
o0BbEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMmepaTypbl CO CpEIHEH KHUHETUYECKOW SHEeprueu
TEIUIOBOTO JIBM>KEHUS YacTULl. TeMIepaTypHbIe IIKaJIbI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DHEPruu:
TeruIonepeaaya 1%} COBEpLICHUE paboTHI. Bunpr TEILIONEPEAAYHN:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3IyueHrne. Buapl Tenonepenaun B nMpupoae u
TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoTsl. YaenabHas TEMIOEMKOCTh BelecTBa. TermiooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHuUe TeI0OBOro 0aigaHca.

[ImaBiieHre U OTBEPAEBAHNE KPUCTAJUIMYECKUX BEILECTB. Y AENbHAS TEILIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Vcnapenne. Kunenue. Y aensHas
TEIyioTa  mapooOpa3oBaHMsl.  3aBUCUMOCTh  TEMIIEpaTypbl  KUIMEHHUS  OT
atMochepHoro naBiieHHs. HachllleHHBII M HEHACHIMICHHBIM Tmap. BiaxHocTh
BO3/yXa.

OHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHUS.

[Ipunuunel padoTel TermoBbiX aBuratened. KIIJ[ TermmoBoro auraress.
TennoBble ABUTATENM M 3allUTa OKpY)KarOUEeHd cpeabl. TemnoBble MOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHUSI U MPEBPALICHUS SHEPIUU B MEXAHUYECKUX M TEIUIOBBIX
IIPOLIECCaX.

Hemoncmpauyuu.

Halmronenre 6poyHOBCKOTO ABUKEHUS.

Hab6monenue nuddysun.

HaGmronenue sBIeHW TOBEPXHOCTHOTO HATSKEHHUS, CMAyuBaHUA U
KAIWUISIPHBIX SIBIICHUM.

Habnroaenue TemioBoro paciuupeHus Ted.

W3meHeHue AaBiieHMs] ra3a MpU U3MEHEHUM O0bEMA W HArpeBaHUU WIIU
OXJIAKICHHH.

[IpaBuna u3MepeHus: TEMIIEPaTypHI.

Buge! Teronepenaumn.

OxJtaxIeHUE TpU COBEPIICHUH pabOTBHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.

CpaBHEHHE TEIIIOEMKOCTEN PA3IMYHBIX BEILIECTB.



Hab6mronenue kurenus.

Habmronenne noctostHCTBa TEMITEpaTyphbl IpHU MIABJICHUH.

Moenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

OnbITHl IO BRIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIU caxapa.

W3mepenne TeMmiepaTypbl IpU IOMOIIM >KUJIKOCTHOIO TEpPMOMETpa U
JaTYuKa TEMIEpPaTypBhl.

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

Omnpenenenre AaBieHUs BO3ayXa B OajUIOHE IITPULIA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUS BO3AyXa OT ero oObéma u
TEMIEPATYPHI.

[IpoBepka runoressl JIMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUAKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIiepaTyphl.

HabGmionenne wu3MeHeHHs BHYTPEHHEH OSHEpPrud Tela B  pe3yJbTaTe
TEIUIONepe auu U padOThl BHEIIHUX CHJL.

WccnenoBanue sBIEHUS TEMJI0OOOMEHAa IMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueu BO/IBI.

Omnpenenenre KOIMYECTBA TEIUIOTHI, MOIYYEHHOTO BOAON MpPH TEII000MeHe
C HArpeThiM METAJUIMYECKUM LIUJIUHAPOM.

OmnpeneneHre MOIIHOCTU TEIUIOBBIX NOTEPh (3akoH HproToHa-Prxmana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne npolecca UCIIapeHus.

OmnpeneneHne OTHOCUTEIBHOMN BIAXKHOCTH BO3IyXa.

OmnpeneneHue y1eapHON TEIUIOTHI IUIABJIECHUS JIbJA.

Paznen 7. DiaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BzaummopeiicTBue
3apsKEHHBIX Tell. 3akoH Kynona.

Onextpuueckoe mnosie. Hanpssk€HHOCTh anekTpuueckoro mnoud. IIpuHimn
CYNEPIIO3HULINH dJEKTPUUECKUX M0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUYECKUANA 3apsl.
Crpoenne aroma. IIpoBOAHMKH, HOHMAJIEKTPUKA U IOJYNPOBOJHUKH. 3aKOH
COXpaHEHUS ANEKTPUUECKOT0 3apsiaa.

ONEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS SJEKTPUUYECKOIO TOKA.
W cTouHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B METAILIAX, )KUJKOCTAX U razax.

Dnektpuueckas memnb. Cuiaa Toka. DIEKTPUUECKOE HaMNpsKEHUE. AMIIEPMET]P
Y BOJIETMETP B LIENH MOCTOSTHHOTO TOKa. CONPOTHUBIIEHHE MTPOBOJIHUKA. Y IEIBHOE



CONpOTHUBIIEHUE BemecTBa. 3akoH Oma [u1s yyactka nenu. [locnenoBarensHoe u
napajuiebHOE COeIMHEHHE MPOBOAHUKOB. J/IC B 11enu MOCTOSIHHOIO TOKA. 3aKOH
Oma nns monuoit nenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 3neKTpUUecKHX
uenei. HenvHenHele 3J1€MEHTHI.

PaGota u MOIIHOCTH 3JIeKTpHUECKOro Toka. 3akoH JDxoyns-JleHua.
DJeKTpUYecKre ey U MOTPeOuTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarauTHoe nojie 3eMJIM U €ro 3Ha4€HUe ISl )KU3HU Ha 3emIIe.
OnbiT Opcrena. MarHutHoe ToJ€ 3JEKTpUYecKoro Toka. OmnsiT  Ammepa.
[IpumeHeHuEe SIEKTPOMAarHUTOB B TEXHUKE. JleWCTBHE MArHUTHOTO TMOJIS Ha
OpoBOJHUMK ¢ TokoM. Cwuima Awmmepa UM omnpejeneHue €€ HalpaBJICHUs.
DJIEKTPOJIBUTATENb ITOCTOSHHOIO TOKa. Vcronb30BaHWE SJIEKTPOJBUIATENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

OmneiTel @apanes. SABieHne 3MeKTpoMarHuTHON nHaykuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONy4eHUS ~ DBJCKTPUUYECKOH  DSHEPIHH.
ONEeKTPOCTAHIIMM Ha BO30OHOBISEMBIX MCTOYHHMKAX 3HEPTUU. DKOJIOTHYECKUE
po0IeMbl SHEPTeTUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpauyuu.

DnekTpu3aius Tel.

JIBa poJia JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEIL.

YCTpONCTBO U NEUCTBUE BIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHSA.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CHJIOBBIX JIMHHM 3JEKTPUYECKOTO IMOJs € MOMOUIBIO
OyMaXKHBIX CYJITAHOB.

[IpOBOAHUKH U AUDIIEKTPUKH.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JlelcTBUS 3IEKTPUUYECKOTO TOKA.

DNEKTPUUYECKUN TOK B HKUIKOCTH.

["a30BbIi1 pa3psia.

M3mepeHne CUibl TOKa aMIIEPMETPOM.

W3mepeHne 3eKTpUUECKOrO HaNPSKEHUS! BOJIbTMETPOM.

Peocrar u marazuH CONpPOTUBIICHUN.

BzaumMoeiicTBre TOCTOSHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOKHOCTHU Pa3/I€JICHHS TIOJIFOCOB MAarHUTA.

MoaenupoBaHue MATHUTHBIX MOJIEN TOCTOSIHHBIX MATHUTOB.

OnbIT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.



JlelicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTeNlb MOCTOSSHHOTO TOKA.

OmneiTel @apanes.

DJIEKTPOTrE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OneITel 1O HAOMIONCHUIO JJICKTPU3AIMU TN TPU CONPUKOCHOBEHUH U
VHIYKIHUEN.

HccnenoBanne NEUCTBUA DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITaHUE AIEKTPUUECKOM 1IeTH MOCTOSTHHOTO TOKa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpPSHKEHUST HA PE3UCTOPE U COMTPOTUBJIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIAIN MTONIEPEYHOTO CEYEHUS U MaTepuaa.

OrnpeneneHue yaenbHOTO CONPOTUBIICHUSI TPOBOAHUKA.

[IpoBepka mpaBuia CIOXKEHHUS HANPSKEHUA TMPU  IOCIEI0BATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Mg CHJIbl TOKa NpPU MAPAJUIENBHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue IJ[C 1 BHYTPEHHETO CONPOTUBJICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeInOJIHEHUS 3aK0HAa OMa U1 MOJHOM LEH.

N3yueHnue BOJIbTAMIEPHBIX XapPAKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKaJIMBAHUS WJIH MOJTYIIPOBOJIHUKOBOTO TUOJA).

Omnpenenenne pabOTHI SIEKTPUUECKOT0 TOKA, UIAYIIEr0 Yepe3 Pe3UCTop.

Ornpenenenne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

W3yueHne MarHuTHOTO TOJISl TIOCTOSTHHBIX MAarHUTOB MIPU UX OOBEAUMHCHUH U
pa3iesIeHuH.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICVCTBUS KaTyLIKH C
TOKOM W MAarHuTa OT CWJIbl W HaIpaBl€HUs TOKA B KAaTyIIKE W OT HAJIHYHUS
(OTCYTCTBUS) CEPACUYHMKA B KATYIIKE.

N3ydenue neiicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBaHue u uzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenue KIIJ[ anekTpoaBUraTeibHON YCTAaHOBKH.

OneITel 1O KCCIIEAOBAHHMIO  SIBJICHUS JJIEKTPOMArHUTHOM  HMHAYKLUU:
UCCIIEIOBAaHUE U3MEHEHUM 3HAUEHUS U HAMPABJICHUSI MHIYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBmwkeHue. MarepuanbHas Touka. CrnocoObl omnucaHus
MEXaHUYECKOTO JIBIKEHUS: TaOIU4HbIN, rpaduueckuii, aHanutuaeckuit. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUSI.

BektopHble BenM4MHbBI, ONIEpALIMU ¢ BEKTOPAMH, IPOEKLIMK BekTOopa. Pannyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMeEpHOE
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMepHOE MPSMOJMHEWMHOE JBUKEHHUE.
CpenHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJa P HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXXEHHUE. Y CKOPECHHUE
cBoOoHOTO NageHus. OnbIThl ['anumnes.

['paduueckas mHTEpnpeTanys yCKOPEHUsl, CKOPOCTH, MPOMJIEHHOIO MyTH U
NIEPEMEILECHUS U IPSIMOJIMHENHOTO IBUKECHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBM>KEHME 10 OKPYKHOCTHU. JIMHEMHAsA CKOPOCTBh, YTJIOBAsl CKOPOCTh, MEPUOL
¥ 4acToTa oOpalleHus Ipu paBHOMEPHOM JBUXKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPU JIBUKEHUU IO OKPYKHOCTH.

Bexrop cunel. PaBHOAEHCTBYIOIIAs CHIA.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHUIMT Cynepno3unn CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHHUS, CUIa
TpeHUs IOKOs1, ipyrue Bubl Tpenus. KoaduimenT tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH IO TEUCTBUEM HECKOIBKUX CHIL

3akoH bepHyim u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIIbHbBIE
anmapartbl, CyJa Ha MOJBOJHBIX KpBUIbSIX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUJISIX. [[BroKEeHHE Mmoe3/1a HAa MarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BH>KEHHE Teln BOKPYT
rpaBUTALIMOHHOTO ILIeHTpa (B ToM uucie maHer Bokpyr CoiHiua). Ilepsas
KOCMMYECKAsi CKOPOCThb. HeEBECOMOCTB U Meperpy3KHu.

PaBHOBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTu.

NUmnynece Ttena. M3menenue wummyinbca. HMmnynse cuiibl. YOpyroe u
HEYNpyroe B3aUMOJEUCTBHE. 3aKOHbl H3MEHEHUS W COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE ABMXKEHUE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa cHJI TSXKECTH, yHpPYrocTH,
TpeHusi. CBA3b dHEepruu U padoThl. [loTeHMaNbHAs SHEPTUA Tesa, TOIHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbpHas sHeprus ¢xxaTtou npyxunsl. Kunernueckas
sHeprusa. TeopemMa O KMHETHYECKON SHEPrHH. 3aKOH M3MEHEHUS U COXPaHEHUs
MEXaHUYECKON SHEPTUH.



Jlemoncmpayuu.

Halmronenne MexaHW4YeCKOTO IBIKEHUS Tella OTHOCHUTEIBHO DPa3HBIX Tell
OTCYETA.

CpaBHeHME MyTeld W TPACKTOPUI JABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKEHUS.

HccnenoBanre npru3HaKkoB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBM>XKeHUs Tella Mo OKPYKHOCTH.

Habnronenne MexaHMYeCKUX SIBJIICHUW, MPOUCXOAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHTEIIHHO
KaOuHeTa (PU3MKH.

Ha6mronenue paBHOBecus Tei, CBOOOAHOTO MaJACHMS, KOJIeOaHusI MasTHUKA B
MHEPIHUATbHBIX CUCTEMAaX KaK MOATBEPKICHNUE MPUHIIUIIA OTHOCUTEIBLHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U ACHCTBYIOIIEH HAa HETO CHUIIBI.

Ha6mronenue paBeHcTBa CHJT PU B3aUMOICHCTBUU TEIL.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JIBUXKECHUH.

[Iepenaua uMmiysibca npu B3aUMOJACHCTBUU TEJL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHue UMITyJIbca MpH a0COIIOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIyJibca NPH YIPYTOM B3aUMOJICHCTBUH.

Hal6mronenue peak THBHOTO JIBHIYKEHUS.

CoxpaHeHHEe PHEPTUH MPU CBOOOTHOM MaJACHUH.

CoxpaHeHue SHEepPTUH NP ABUKEHUU Tella MO/ IEUCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimeol.

KoHcTpynpoBanue TpakTa sl pa3roHa U JAJbHEHIIEro pPaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEJICKKHU.

OnpeneneHue CpeaHEe CKOPOCTH CKOJIBKEHHMSI OpycKa WM JIBHXKCHHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OnpeneneHue yYCKOpPEHUsS Tela NpPU PABHOYCKOPEHHOM JIBUDKEHUU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka runoTessl: €clid NPy PaBHOYCKOPEHHOM JIB)KEHMH 0€3 HayalbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEUETHBIX YHUCEJI, TO BPEMEHA OJJMHAKOBHI.

WccnenoBanre NBIKEHHSI Tela, OPOIIIEHHOTO MO YTJIIOM K TOPU30HTY.

WccnenoBaHre 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIbL
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue ko PUIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.



HccenenoBanre 3aBUCUMOCTH CUIIBI YIIPYTOCTH, BOZHUKAIOIIEH B IIPYKUHE, OT
creneHu AedopMaIiy MPYyKUHBI.

Omnpenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIXKCHHH Teja IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue paboOTbl  CUJIBI  YNPYTOCTH TPU  MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHuYeckue KojebaHus. 3aryxaroliue KoyieOaHus.
BrinyxneHnble kosiebanus. PezoHaHc.

MaremaTtnyeckuii M IpYy>KUMHHBIM MasTHUKU. [IpeBpamenue sHeprum mnpu
K0JIe0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpoposibHble W TomepedHble BoyHBL. (CBOKCTBA
MEXaHUYECKUX BOJH: HHTephepeHIus u nudpakius. [{MHa BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHn4eCcKre BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne um oTpakeHue 3ByKa. | pOMKOCTb 3ByKa W BBICOTA
ToHa. Pe3onanc B akyctuke. MH]pa3Byk u yabTpasByk. HMcmomnb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauyuu.

HaGmonenne konebaHWii Tenm mMOJ JCHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Hab6nronenue BIHYKIEHHBIX KOJIEOAHHUM U pe30HaHCA.

PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

Hab6monenue nntepdepeHnu u AUPpakiiiuyi BOJIH Ha MOBEPXHOCTU BOJBI.

Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimeol.

Omnpenenenre 4acToThl ¥ MEpUOJIa KoIeOaHN MaTeMaTHYECKOTO MasTHUKA.

Omnpenenenre 4acToThl ¥ MEpUOJIa KoeOaHU NMPY>KUHHOTO MAasATHUKA.

HccnenoBanne 3aBUCMMOCTH MEpUOJia KoJeOaHUN Ipy3a Ha HUTU OT JJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH MEpHOJia KOJeOaHUN MPYKUHHOTO MASITHUKA OT
Maccsl Irpy3sa.

[TpoBepka HE3aBHCHUMOCTH Mepuoja KojeOaHuil Tpys3a, MOABEIICHHOTO K
JIEHTE, OT MAacChl Ipy3a.

OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh MEPHO/Ia KOJIeOaHUN MPYKUHHOTO
MasTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

H3mepenune ycKkopeHus CBOOOTHOTO MaICHHSL.



Pasznen 10. DnekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama sneKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH I COTOBOM cBsi3U. Pammonokanwms. Kocmuueckas
CBSI3b.

OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
cBeTa: HHTep(epeHrs U AUPPAKIIHSL.

Hemoncmpauyuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u qudpaxiuys cBera.

Jlabopamopnsie padomul u onsimel.

N3ydyeHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOTO
tenedoHa.

[IpoBeeHrEe OMBITOB MO HAOMIOACHUIO HHTEPPEPEHIINH U TU(PPaKIIIU CBETA.

Pa3gen 11. CBeToBLI€e SIBJICHHS.

JlyueBas MoJenb CBE€Ta M Te€OMETpUYecKas onTuka. VCTOUHHMKM CBeTa.
[IpsmonuHeiiHoe pacnpocTpaHeHue ceta. 3armenuss ConHua u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkeHus cperta. [loctpoeHue
U300pakeHnit, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesnomieHus cBeta. [loaHoe oTpakeHHne cBera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywyer B JmH3E. Popmysa TOHKOW JH3BL. [locTpoenue
n300pakeHuit, CcGOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
doToanmapara, MUKpPOCKONa M Teleckoma. [7a3, Kak oOnTHYecKas CHCTeMa.
bim30pyKOCTh M AANBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LBETOB. J(Mcniepcusi cBeTa.

Jlemoncmpayuu.

[IpssMONIMHEHOE PacIIPOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Tomyyenue n300pakeHUM B MIIOCKOM 3€pKaJe.

[Ipenomienue cBera.

OnTuyeckuii CBETOBO/,.

Xon ayueil B coOuparoiiei InH3e.

Xox 1yder B pacCEUBArONIEH JIMH3E.

[Tonyyenune n300pakeHUi ¢ MOMOIIBIO JTUH3.

[Tpuniun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOIIA.

Mopens riasa.



Pasnoxenue 0enoro cBera B CIEKTP.

[Tomyuenue 6es10ro cBETa MpH CI0KEHUH CBETA PA3HBIX LBETOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanre 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOrO Jiyya OT Yyrja
NaJICHHUS.

W3ydenne cBONCTB H300pakeHUs B TUIOCKOM 3epKaje.

HccnenoBanre 3aBUCUMOCTH yriia MPEJIOMIIEHUS OT yIJia MMaJIeHUs] CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUM ¢ TOMOIILIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne (QOKYCHOIO pPACCTOSIHUA M ONTHUYECKOM CHIIBI cOOUparouieit
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnpIThl MO BOCHPUSTHIO IIBETA NPEIMETOB MPU UX HAOMIOACHUU 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pesepdpopaa u mianerapHas mojenb aroma. Mozenbs aroma bopa.
Hcenyckanne u norniomeHue cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-usnyderus. CTpoeHre aTOMHOTO
anpa. HykionHas wMopens atomHoro sapa. MW3ortonsl. PaanoakTuBHBIE
npespaienus. [lepuon momypacnaga aroMHbIX saep. [ledicTBue paarMoOaKTHBHBIX
U3JTy4YEHHUI HA )KUBBIE OPraHU3MBbl. 3aIUTa OT PAAMOAKTUBHOIO U3Ty4YEHHUS.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOIO M MacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusa snaep. Mcrounuku sHeprum ConHuoa u 3BE3A. SaepHas dHepreTuka.
DKOJ0ru4ecKue MpoOIeMbl sIAEPHOM SHEPTETHKHY.

Jlemoncmpayuu.

CnexTpbl U3Ty4EHUS U MTOTJIOLIEHHUS.

CnexTpsl pa3auvHbIX ra3oB.

CnexTtp Bogopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOUINX U3TYUEHHI.

Perucrpanus nzinydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopuvie pabomul u onvimeol.

Habmronenne CriomHbIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUS.

HccnenoBaHue TPEKOB: U3MEPEHHE 3HEPTUU YACTHUIbI 10 TOPMO3ZHOMY IyTH
(o gotorpadusm).

N3mepenre paguoakTUBHOTO (hoHa.

IHoBTOPHUTEIHLHO-00001IIAKO I MOAYJIb.



[ToBTOpUTENHEHO-00001IAI0MINI MOTYJIb MIPEIHA3HAUEH AJII CUCTEeMAaTH3allH
U 0000meHWs TPEAMETHOTO  COACP)KaHWsI ¥ OMbITa  JACATEIHHOCTH,
NpUOOPETEHHOTO TPU HU3YYEHHHM BCETO Kypca (PU3MKU yriyOJEHHOrO YpOBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B nmpouecce wu3yueHHs JAHHOTO MOAYJS PpEaIM3yHOTCS M IMOIy4aroT
JanpHelIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTHUKCHHE
OpPEeIMETHBIX M METaNpeAMETHBIX pe3yslbTaToB oOyudeHus, (GopMUpOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: OOBSICHEHUE U ONKCAHUE SIBJICHUI HA OCHOBE
OpUMEHEHUs (U3NYECKUX 3HAHWM, MCCIEAO0BATEIbCKUE JEHUCTBUS (BBIIBUKEHHE
TUIIOTE3, MOCTAaHOBKA €M W IJAHUPOBAHUE HCCIIENOBAHUS, aHAIM3 JAHHBIX U
MOJIyYEHUE BBIBOJIOB).

[IpenmoututenbHON  (QOPMOM  OCBOCHHMS MOAYJS SIBISIETCA MPAKTHKYM,
porpaMMa KOTOpOTro BKJIFOUYAET:

pelleHre 3aja4, OTHOCAIIMXCS K pPa3jIMYHBIM pasfenaM M TeMaM Kypca
¢bu3KKH, B TOM YUCIIE 33/1a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HBIX Pa3JelioB;

BBITNIOJIHEHHE JIA0OPATOPHBIX pabOT M OMBITOB (BKJIIOUas pabOThI U OMBITHI U3
nepeyHeil K paszienaM Kypca) B YCIOBUSAX CaMOCTOSITENIBHOTO TJIAHWPOBAHUSA
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpPA 1 0OOCHOBAHUS METOJa U3MEPEHUS BEJIUUMH,
COOPKH SKCIEPUMEHTAIbHON YCTaHOBKU;

BBIMIOJIHEHHUE MPOOJIEMHBIX 3a/IaHUi IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHKUA TO E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM 4YHUCIE 3aJaHUil C
MEXMPEAMETHBIM COJEPIKaHUEM;

paboTy HaJ rpyNIIOBBIMM UM UHIMBUYAJIbHBIMU IIPOEKTAMHU, CBA3AHHBIMU C
coJiep)KaHueM Kypca (PU3HKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOIYJS MOXKET 3aKaHYMBATHCS
POBEJCHUEM JIUAarHOCTUYECKONW paboThl 3a Kypc (U3UMKU yriyONEHHOrO YpOBHS,
BKJIFOUAIOLIEH 3aJjaHusl Pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHHUS
JUarHOCTUYECKON paboThl MOTYT MOKa3blBaTh CTENIEHb TOTOBHOCTH O0YYarOIIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o (u3uke, a TaKxke
CBUJIETEIHCTBOBATh O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH.



[INMTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIEHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus GU3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyyatomierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YaCTHU:

e I)nampuomuueckoz2o éocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasxcoancko2o u Oyxo8HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTMBHOMY Y4YacCTHIO B OOCYKIE€HUHM OOLIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBS3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
bus3uKy;

OCO3HAHHE BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHLUIOB B JIESITEILHOCTH
YYEHOrO;

e 3)acmemuueckoco 60cnumaHnus:

BOCIIPUSITUE ACTETUYECKUX KauyecTB (DPU3MUECKON HayKu: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 NO3HAHUA:

OCO3HaHUE IICHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXKHEHUILEH COCTABIISIIOIIEH
KYJIbTY DB,

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAYYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IHI;

pa3BUTHE HAy4YHOW JIO003HATEIHLHOCTH, WHTEpPEca K MCCIEeN0BATEeIhCKON
NEATENIbHOCTH;

e S)popmuposanusn Kynomypel 300p06bsa U IMOYUOHATLHO20 OJ1A2ONOYUUA:

OCO3HaHWE IEHHOCTH Oe30macHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOTO TIOBEACHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJICKTPUUYECKUM M TEIUIOBHIM OOOpYJOBAaHHEM B
JOMAIIHUX YCJIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pediieKCUM, MpU3HAHUE CBOEro IpaBa Ha
OImMMOKY ¥ TAKOTO e TMpaBa y APYroro 4eJoBeKa;



e 6)mpyooeo2o eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTenbHON OpraHu3aliy, TOPoJia, Kpasi) TEeXHOJOTHUYECKOW W COIHMATIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCIe U (PU3NYECKUX 3HAHUM;

WHTEpEeC K MPaKTUYECKOMY U3Y4YEHUIO nMpodeccuid, CBsI3aHHBIX ¢ (PU3UKOM;

e 7)IKONO2UUECKO20 60CRUMAHUA:

OpUCHTaIMsI Ha TpUMEHEHHE (U3MYECKUX 3HAHWUW U1 PEIICHHs 3a7ad B
00JIaCTH  OKpYJKalIlel Ccpeapl, IUIaHUPOBAHUSI TIOCTYNIKOB W OIEHKH HX
BO3MOYKHBIX TMOCIIECJICTBUI JIJI1 OKPY>KAIOIIEH CPEIbI;

OCO3HaHME TJI00AIBHOTO XapakTepa KOJIOTUYECKUX MPpoOIeM M MyTel HuX
pelieHus;

e 8)adanmayuu K USMEHAIOUWUMCA YCI0GUAM COUUATLHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJECHCTBUM TIPU BBITIOJHEHWU MCCIICAOBAHUN H
MIPOCKTOB (PM3NUECKON HAMIPABICHHOCTH, OTKPHITOCTH OTIBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUYECKYIO
JIeSITEIbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUW, YMEHUN (HOPMYJIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

oco3HaHue Je(UIMTOB COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH B 00JacTH
buzukwy;

IJJAHUPOBAHUE CBOETO PAa3BUTHS B TPUOOPETEHUH HOBBIX (PU3MUECKUX
3HaHUM;

CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUCCKUX 3HAHUM;

OLIEHKa CBOMX JEUCTBHM C YYETOM BIMSAHMSA Ha OKPYKAIOLIYI0 Cpeny,
BO3MOKHBIX TJ100aIBHBIX TIOCICACTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynpTare OCBOEHHS NpOrpaMMmbl 1O (HU3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanusi y odyudaromierocst OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIILHBIC YHUBEPCATIbHbBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHbIC  yHHBEPCAIbHbIE  Y4eOHbIE  JCHCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHbIC YUeOHbIC JCHCTBHSL.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS
Bba3oBble JJornueckue a1eicTBUA:
BBIBJISITH M XapaKTEpU30BATh  CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(siBEHUI), KI1accu(UIUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;

BBISIBJISITH TPUYMHHO-CIEACTBEHHBIE CBA3M NPU H3YYEHHH (PUINYECKUX
SIBIICHUN W TPOLIECCOB, J€NaTh BBIBOJBI C HCIOJIB30BAHUEM JCAYKTUBHBIX H
WHAYKTUBHBIX  yYMO3AKIIOYCHWW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEINYWH;

CaMOCTOSITENIbHO BBIOMPATh CHOCOO pelieHus yueOHON (U3NYecKoi 3amadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUsS, BHIOOp Hambosiee MOIXOISIIETO C
y4E€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHER).

ba3oBble HcciaenoBarelbCcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TO3HAHMS;

IPOBOAUTH MO CAMOCTOSITENIFHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIH
bu3NIECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(GOPMAITUIO, ITOTYICHHYIO
B XOJI€ MCCTIEI0BAHUS MII HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIUpPOBaTh O0OOLIEHUSI M BBIBOABI MO pe3yJbTaTam
IPOBEAEHHOTO HAOIIO/IEHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOKHOE JalibHEHIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

NPUMEHATH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPH IMOUCKE U
oTOOpe HH(pOPMAITUU UK JAHHBIX C YYETOM MPEIIOKEHHON yueOHOM hr3nYecKon
3a/1a4u;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPNPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMK TIO KPUTEPHUSAM, MPEAT0KEHHBIM
YUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeacTaBICHUS
uHbOpMallMl W WUTIOCTPUPOBATH peElIaeMble 3aJadll HECIOKHBIMU CXEMaMH,
auarpaMmmamMH, HHOM rpauKoi U uX KOMOHMHAIUSIMH.

KoMMyHMKAaTHBHbIE YHUBeEPCAJbHbIE YUeOHbIe TeiCTBUA:

B XOJ¢ OOCYXIeHus yd4eOHOTO MaTepualia, pe3yJIbTaTOB J1abopaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbI H
BBICKA3bIBaTh HWJEH, HAllCJEHHbIC Ha pEIICHUE 3aJadyd W IOJJACP)KaHUe
0J1aroKejaaTeIbHOCTH OOIICHMS,

COTIOCTABIIATh CBOM CYXJICHHS C CYXKIEHUSMH JIPYTUX YYACTHUKOB JTMAJIOTa,
00Hapy>KMBATh PA3THUNEC U CXOJICTBO TIO3UITUH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJbTaThl BBIMOIHEHHOTO (DPU3UYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYAITBHOU
paboThI IIPU pELIEHNN KOHKPETHON (PU3UYECKOI POOIEMBIL;

OPUHUMAThH LEIH COBMECTHOU JESATENbHOCTH, OPraHU30BBIBaTh JEHCTBUS IO
e€ MOCTIDKEHHUIO: pacHpeleNsiTh poJid, OOCYXJaTh MPOIECCHl U PEe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBIMOJHATh CBOKO 4YacThb padOThI, AOCTUIas KayeCTBEHHOI'O pe3yjbTaTa IO
CBOEMY HAIIPaBICHUIO M KOOPJAMHHUPYS CBOM JCHCTBUS C APYTMMH YJIEHAMHU
KOMAaH/1bl;

OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX U YUCOHBIX CUTYAIUSX, TPEOYIOMMX ISt
peteHus: GU3NYeCKuX 3HaHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  NPUHATUS  pelIeHUM
(MHAMBHUyaTbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYIION);

CaMOCTOSITEJIbHO COCTAaBJISITh QJITOPUTM peIIeHUs (U3HYECKOW 3alauul WU
IJIaH HCCIAENOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATH MpejiaraeMble BAPUAHThI PELICHUH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJIcKBaTHYIO OLEHKY CUTYAaIllMU U NPeAJiarath jiaH e€ U3MEHEHUS;

OOBACHATH  NPUYUHBI  JOCTWXKEHUA  (HEAOCTHKEHHUS)  pe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3UYECKOT0 HCCIEOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIIINXCS CUTYallUl, yCTAHOBIICHHBIX OMTMOOK, BOSHUKIIUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTH ce0s1 HA MECTO JPYTOro 4YesloBeKa B XOJie CIOpa WU JUCKYCCUU Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTroro.

MIPU3HABAaTh CBOE MPABO HA OIMMOKY MPH PENICHUH (PU3NYECKHUX 3a]a4 W B
YTBEPXKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE ke MPABO JPYTroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIity 00yueHus ¢ 7 kaacce npeIMeTHbIE pe3yJIbTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yHAIOIIUXCSl YMEHUI:



WCITOJIB30BATh MOHATHUS: (PU3NUECKHE M XUMHUYECKHUE SBIICHUS, HaOIIOIeHNE,
OKCIIEPUMEHT, MOJIeJb, THUIOTE3a, CAWHUIBI (U3UYECKUX BEIWYWH, AaTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemiecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOe),
MEXaHMYECKOE JBIKEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHENHOE),
TpaeKToOpHUsi, paBHOJACHCTBYIOMAsA cuji, Acedopmaius (ymnpyras, IjiacThdeckas),
HEBECOMOCTh, COOOIIAIOIIHNECS COCY/IbL;

yBEpPEHHO pasnuvarh sBieHus (quddy3us, TEMIOBOE ABUKEHUE YaCTHUIL
BEIIECTBA, PABHOMEPHOE JBWKEHHE, HEPABHOMEPHOE [IBUKCHHE, WHEPLHS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPBIX TEJ C 3aKPEIUIEHHONW OChIO BpaIlCHHUS,
nepejaya JaBJICHUS TBEPJIBIMU TENaMH, YXKUJIKOCTSIMH M Ta3aMH, atMoc(epHoe
JIaBJICHHE; TUIaBaHUE TEJI, TPEBPAILCHHUS] MEXaHUYECKOUW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
buznyeckoe SIBICHUE;

pacrio3HaBaTh  MPOSIBIICHHE  W3YYCHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpy’KaromeM Mupe (B TOM 4Yuciie (GU3NUECKUE SBICHHS B TPHUPOAC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW WM HEKHMBOW NPUPOJAE, NECUCTBUE
CUJI TSDKECTH, TPEHUSI, YIIPYTOCTH B MPUPOJE M TEXHUKE, BIMSIHUE aTMOC(EPHOTO
JABJICHUSI Ha >KUBOM OpraHu3M, IJIaBaHUE PhIO, pblyaru B TeJie 4eoBeKa), MpH
ATOM TMEPEeBOJIUTh MPAKTUUECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHbBIC
cBOMCTBA (TTpU3HAKK) (PU3NUECKUX SBIICHUN;

OTMCHIBaTh M3yYCHHBIC CBOWCTBA TEl W (PU3WYECKHUE SIBICHHS, HCIOIB3YS
dbuznyeckrue BeIUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh,
CpeIHsIsi CKOPOCTh, CHJIa YINPYrOCTH, CHJIa TSKECTH, BEC Teja, Cuila TPEHHS,
JaBJICHHE TBEPAOTO Teja, JABJIICHHE CTOJ0A KUIKOCTU, BBITAJKHBAOIIAs CHJIA,
MexXaHu4ecKass pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIHCHT
MOJIE3HOIO JIEUCTBUS MEXAHU3MOB, KHHETUUECKAsI U IOTEHI[MAIbHASI SHEPTUS]), IPU
ONMCAaHUM TPABUJIBLHO TPAKTOBaTh (DU3WUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYMH,
UX O0O03HAUCHHS M EIUHUIBI (U3UYECKUX BEIUYHUH, HAXOJUTh (POPMYIJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BEJIMUYUHAMH, CTPOUTH
rpauKu U3yUEHHBIX 3aBUCUMOCTEN (hPU3HMUECKIX BEINYHH;

XapaKTEepPU30BaTh CBOWCTBA Tei, (U3WYECKUE SBICHUS W  MPOIIECCHI,
WCIIOJIB3Ys TIpaBUjIa CIOXKEHUs CUJ (BJOJL OJHOM TpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBUIIO paBHOBeCHs phiuara (0J0Ka), «30J0TOE
MPaBWJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHMYECKOM DJHEPruu, Mpu 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3aMUCHIBATH €T0 MATEMAaTHYECKOE
BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3MUECKHUE MOJIENIU PEaTbHBIX OOBEKTOB, MPOIECCOB U
ABJICHUM, BBIJACIATH IPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOILIECCOB, SBJICHUHN, MPUMEHATH (PU3NUECKUE MOACTH AJis1 O0bICHEHUS
(bu3NYECKUX MPOLIECCOB U pelIeHNs YUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBJICHUS, MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii NpaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelarb
KayecTBEHHbIE 3aJaud, B TOM 4YHCIE TpeOyIoIue YHUCICHHOTO OLEHUBAHUSA
XapaKTepHBIX 3HAYEHUH (U3NYECKUX BEIUYUH, IPU STOM BHIOMPATh aJIEKBaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABIATH MPUIMHHO-CIICCTBEHHBIEC CBSI3U M BBICTPAUBATh
JOTMYECKYI0 IIETIOYKY pAacCyKICHHH C OMNOpOod Ha W3y4YeHHbIE CBOWCTBA
¢u3nUecKux siBIeHUH, (PU3NYeCcKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTth pacu€THble 3a7aun (B 2—3 AEWCTBUS) MO U3ydaeMbIM TeMaM Kypca
¢u3nky, BeIOUpas afeKBaTHYIO (PU3NYECKYIO MOJIETb, C UCIIOIb30BAaHUEM 3aKOHOB
U GopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUMHBI, 3aMHCHIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHHE 3a/ladyM, BBISBISATH HEJOCTAIOLINE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOpP MeTOJa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHbBIC JaHHBIE, MPOBOJUTh MaTEeMAaTUYECKUE MPEeoOpa3oBaHUs U PacuUEThl,
OLICHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAa4YeHHs (U3NYECKON BEIMYUHBI U
OTIPEACNIATh Pa3MEPHOCTh (U3NYECKON BEIMUYMHBI, MOJYYEHHOW MPU PpELICHUU
3aJa4u;

pacrosHaBaTh MpOOJEMbI, KOTOPBIE MOXHO PEIIUTh TIPH I[OMOLIH
¢u3nYeCKuX METOAOB, W MpeajaraTb OPUEHTHUPOBOUHBIM CMOCOO pemieHus, B
ONMHMCAaHWU  HWCCJIENOBAaHUS  PACO3HABaThb  MPOBEPSIEMOE  MPEAINOJIOKECHHE
(rUmoTe3y), HHTEPIPETUPOBATH MOJTYYCHHBIN PE3ysIbTaT;

IPOBOJIUTH OMBITH IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WIH PU3NIECKUX
cBoiicTB Ten (auddy3us, TEIIOBOE pacIIUpeHHe Ta30B, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPHU B3aUMOACHCTBUM TEJ, Mepeaaya AaBICHUs KHUIKOCTHIO
U Ta30M, MPOSIBICHHUE NEUCTBUS aTMOCHEPHOTO NaBJICHMS, IEWCTBUE IMPOCTHIX
MEXaHU3MOB): (HOPMYIMPOBATh MPEANOJIOKEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yspTaTax HaOJIIOJeHH, CAMOCTOSTEIbHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYITHPOBATH BHIBOBI;

OPOBOAUTH TMpPSMbIE M KOCBEHHbIE W3MEPEHUs (PU3UYECKHX BEIUYHH
(paccTosiHUE, TPOMEXYTOK BpEMEHH, Macca Tena, 00bEM Tena, Chila, TEMIEepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO Teja, CUla TPEHHS CKOJBKEHUS, JaBIICHHE
BO3/yXa, BBITAJKUBAIOIIAs CUJa, NEHCTBYIOIIAs Ha MOTPYXKEHHOE B YKUIKOCTDH
TENO, KO3(PPUIMEHT TOJE3HOT0 JAEWCTBUS  MHPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W IUGPOBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
MeToa M3MepeHHs, (PUKCHPOBATh MOKa3aHWUA MPHUOOPOB, HAXOIUTH 3HAYCHHE
U3MEPSIEMOi BETMUMHBI C TIOMOLIBIO YCPEJHEHUS PE3YIIbTaTOB CEPUU U3MEPEHUH U
OLIEHUBATh MTOTPEITHOCTH U3MEPEHHIA;



NPOBOJUTHh HECIOKHBIE SKCIIEPUMEHTAILHBIE HCCIEOBAHUS 3aBHCUMOCTEH
(¢u3nUecKuX BETUYMH (3aBHCHMOCTU ITyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHU [IBIKCHHS Telld, CHIBl TPEHHS CKOJIBXECHUS OT CHIIBI HOPMAJIbHOTO
JaBJIEHUsS, KayecTBa OOpaOOTKM MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHIIBI
TPEHUSI OT IUIOIIAJN CONPHUKOCHOBEHMS TEJ, CHIJIBI YNPYTrOCTH OT YJUTMHEHUS
NPY>KAHBI, BBITAJIKUBAIOMIEH CHIBI OT 00BEMA MOTPYKEHHOW YacTW Tela W OT
TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeNid, OT TIyOWHBI, Ha
KOTOPYIO TMOTPY>KEHO TeNOo, YCIOBUMN IIaBaHUs TeJ, YCIOBUN paBHOBECHS pbluara
U OJIOKOB): COBMECTHO C YyuuTeneMmM (GOpMyJIHpOBaTh 3aJadyy M THUIOTE3Y
UCCIICIOBAHMSI, CAMOCTOATENbHO IJIAHUPOBATH HCCIIEIOBaHHUE, CAMOCTOSTENILHO
coOMpaTh OSKCIEPUMEHTAIFHYI) YCTAaHOBKY C WCIOJb30BAHUEM HMHCTPYKIIUH,
NPECTABIATH MMOJyYeHHbIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadMKOB, OIEHMBATh MOTPEIIHOCTH, JIelaTh BBIBOJABI IO  pe3yJbTaTam
UCCIICIOBAHMS;

coOnrofaTh TMpaBWiIa TEXHUKH O€30macHOro TpyAa mpu  padbote ¢
71a00paTOPHBIM 000PYIOBAHHUEM;

yKa3bIBAaTh MMPUHIIUIIBI IEHCTBHUS MPHUOOPOB M TEXHHUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOINAIOUIMecs COCynabl, OapomeTp, pblyar,
HOJBMOKHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHMYECKUX IPOIECCOB C OMOpPOW HAa WX OMUCaHHs (B TOM
qucye: MOALIUITHUKY, YCTPOHCTBO BOAOIPOBO/A, THAPABINYECKHUNA Mpecc, CH(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIONB3yS 3HAHUS O
CBOWMCTBaX (U3MUECKUX SIBIEHUH H HeoOXoaumble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI M CXEMAaTHYHBIC PHCYHKH HM3YYEHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTENIbHBIX MNPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IPH
peleHnH y4eOHO-IPaKTHUECKUX 3a/1a4;

NPUBOUTH MPUMEPHI (HAXOIUTHh UHPOPMAILIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCTIOIb30BaHUsl (PU3NYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU i 00ECTICUSHHS
Oe3omacHoCTH Tpu OOpalieHuu ¢ MpHOOpaMHU M TEXHHUUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHs 370pOBbS U COOJIOJCHHUS HOPM SKOJOTMYECKOrO TIOBEICHUS B
OKpYKaroUIEH CPeEE;

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(POpMAIHH (PHU3HUECKOTO CONEPIKAHUS B
WuTepHeTe, caMOCTOATENBHO (GOPMYJIHPYsST TOUCKOBBIA 3allpoc, HAa OCHOBE
UMEIOIIMXCS 3HAHUH M MyTEM CpaBHEHUS DPA3IMYHBIX HCTOYHHUKOB BBIIEIATH
UHpOpMalMIO, KOTOpas SBJSIETCS NPOTUBOPEYMBOM WM  MOXET  OBITH
HEIOCTOBEPHOM;



WCIIOJIP30BaTh TPHU BBIMOJTHEHUU YUYEOHBIX 3aJaHW HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COACpKaHUs, CIIPABOYHBIC MaTEPUANBI, PECYPCHI CETU
WHTepHeT, BiageTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE IHChbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(poOpManuu (PU3NIECKOro COACpPKAHUSA, B TOM YHCIIC
nyOJIMYHO JenaTh KpaTKUe COOOLIEHUS O pe3yJbTaTaX MPOEKTOB MM Y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIb30BAaTh HW3YUYE€HHBIM MOHSITUWHBIN
amnmapar Kypca (U3uKu, CONMPOBOXK/ATh BRICTYIUICHUE MPE3EHTAINEH;

IIPU  BBIOJHEHUM YUYEOHBIX TIPOCKTOB M HCCIEAOBAHUM pPACIPEACNIAThH
00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C TOCTABICHHBIMH 3aJa9aMHU, CIEIUTH 32
BBIIIOJTHEHUEM IUIaHA JIEHCTBHM, aJeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKJaj B
JESITEIbHOCTh TPYIbl, BBICTPAUBATH KOMMYHUKATHBHOE B3aMMO/ICHCTBUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHUX.

K xoHiy oOyuenusi ¢ 8 knacce mpenMeTHble pe3yJbTaThl Ha YriayOJICHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIECTBA, KPUCTAUIMUECKHUE U
amop(HbIe Tena, HACHIIIEHHBI M HEHACHINIEHHBIM Map, CHOCOObI W3MEHEHUs
BHYTPEHHEH OJHEPrUM, OJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsl, NPOBOJHUKH,
HOJIyIPOBOJIHUKH, TUJIEKTPUKH, HUCTOUHUKH TOCTOSIHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAash CUCTEMA) U CHUMBOJMYECKHM SI3bIK (PU3UKU IpU
peleHnr YUYeOHbIX U MPAKTHUECKHX 3a71a4;

YBEPEHHO pa3jinyaTh SABJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHME, CMadyMBaHHUE, KalWLISPHbBIC SBICHMUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, CIIOCOOBI
TeIuionepeayn (TerIoNnpPOBOAHOCTh, KOHBEKIIMS, N3TyUEHHUE), TEIJIOBbIE TOTEPH,
AIIEKTpU3aLUs TeJ, B3aUMOJEHCTBHE 3aps/iOB, JACUCTBUSA BJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOACHCTBIE MarHUTOB, IEWCTBUE MarHUTHOTO TOJIA Ha
IPOBOJAHUK C TOKOM) IO ONMCAHHIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBICHHWE  W3YYEHHbIX  (U3HUECKUX  SBJICHUM B
OKpyXaromeMm wMupe (B TOM uucie (¢U3NYECKUe SBICHUS B MPHPOJE:
NOBEPXHOCTHBIE U KaNWUISPHBIE SBJICHHUS B IPUPOJE, KPUCTAIUIBI B IMPHUPOJE,
nznyuyenue CoJiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B arMocdepe, 3IEKTPUUYECTBO
KHUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMIH, Apei( MOIOCOB, POIb MATHUTHOTO
noJisi ISl KU3HM Ha 3emjie, NOJSIPHOE CHUSHHUE), MPH 3TOM IEPEBOAUTH



NPaKTHUECKYI0 3amady B Yy4eOHyI0, BBIJCNIATh CYIIECTBEHHBbIE CBOWMCTBA
(mpu3HaKu) (PU3NUECKUX SIBICHUM;

OMUCHIBATh M3yUEHHBIE CBONCTBA Tel M (PU3MUECKHUE SIBICHUS, HCIIONb3YS
(¢usznyeckue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOThl, paboTa ras3a, yJelbHas TEMJIOEMKOCTb BEIECTBA, YJENbHAsl TEIIOTa
IUTABJICHUS, YJENbHAs TEIUIOTa MapooOpa30BaHMs, yleJbHas TEIJIOoTa CrOpaHus
TOITMBA, KO3()(PUIIMEHT MOJE3HOT0 ASHCTBUSI TEIIOBOM MAalIMHbBI, OTHOCUTEIbHAS
BJIQKHOCTb BO3/yXa, OJJIEKTPUYECKUI 3aps], CHJIa TOKa, JJIEKTPUUYECKOE
HaNpsUKEHUE, CONpOTUBJIEHHE MpoBogHuKa, J/IC B Lenu MOCTOSHHOIO TOKa,
AJIEKTPUYECKOE YJIEIbHOE COIPOTUBIEHUE BELIECTBA, pabdoTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OMHMCAHUU MTPABUIIBHO TPAKTOBAThH (PU3MUECKUN CMBICIT
UCIIONIb3YEMBIX BEIUYHMH, X OOO3HAUEHUS M €AMHULBI (DU3MUECKUX BEIUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C JPYTHMMHU
BEJIMYMHAMH, CTPOUTH I'paUKKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U TPOIECCHI,
UCIIOJIB3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KHUHETHUECKON TEOPUH CTPOCHUS
BEIIIECTBA, YpaBHEHHE TEIUIOBOIO OajaHca, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTrO
3apsna, 3akoH KysoHa, mpuHIUI CyNeprno3ULUU 3JIEKTPUYECKUX IOJIEH, 3aKOH
Owma juig yyacTka uemnu, npasuwia Kupxroga, 3akon OMa 1715 IOJIHOM 1enu, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpaHEHUS PHEPIHH, NPU ITOM pPA3NIUYaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

CTPOUTbh IPOCThbIE (PU3UUECKHE MOJEIHU pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUH, BBIACISATH IPU ATOM CYILIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, IPOLIECCOB, SBJIECHUN, IPUMEHATh (PU3UUECKUE MOAEIH I OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U pelIeHNs YUeOHBIX 3a/a4;

OO0BSACHATH (PU3UYECKUE SBICHUS, MPOIIECCH] M CBOWCTBA TEJN, B TOM UHCJE U B
KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W peliaTh
KaueCTBEHHbIE 3a/auyd, B TOM 4YHUCJIE TPEOYIOLIUE YHMCIEHHOIO OLIEHUBAHUSA
XapaKTepHBIX 3HAYEHUH (U3NYECKUX BEIUYUH, IPU STOM BBIOMPATh aJIEKBaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 ILEMOYKY pACCYKICHUM C ONOpPOM Ha U3Y4YEHHBIE CBOMCTBA
(u3nyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pellaTh pacu€THbE 3aJadyu (C omopoil Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BbIOHpasi aleKBaTHYIO (PU3HUECKYI0 MOJENb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OPMyJI, CBA3BIBAIOIIMX (PU3NUECKUE BEIHUUHBI,
3alUChIBATh KPAaTKOE YCIOBUE M pPa3BEPHYTOE pEIICHHWE 3aJaud, BBISBIIATH
HEAOCTAIOUINE WM U30BITOUHBIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOJA pPEIICHUS
3a/lay, HCIOJb30BaTh CIPABOYHBIE JIAHHbIE, IPUMEHATh METOAbl aHaJIN3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUuecKre METOJbl PELICHHs 3a/1ay, TPOBOAUTH



MaTeMaTUYeCKne TMpeoOpa3oBaHUs W Pacy€Thl, OICHWUBATH PEATUCTUIHOCTDH
MOJIyYeHHOTO 3HAa4YeHUs (PU3NYECKONW BEIWYWMHBI W OMNPEACIATh Pa3MEPHOCTH
(bU3UYECKON BEIMUNHBI, IOJTYUYEHHOHN MPH PEIICHUH 3aa4H,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO pEUIUTh TMpPU  [OMOIIU
bu3nuecKux METOJIOB, W TMpejasiaraTh OPUEHTUPOBOUHBIA CHOCOO pEIIeHHs, B
OMMCAaHUM  HCCJICIOBAHUSl  pAaclo3HaBaTh  NIPOBEPSIEMOE  MPEAMNOJIOKEHUE
(rumotesy), UHTEPNPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT;

MPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN MM PU3NYECKHUX
CBOMCTB TeN (KanmWUIsIpHBbIE SIBICHMS, 3aBUCHUMOCTb JIaBJICHHUSI BO3JyXa OT €ro
o0bEéMa W TeMIepaTypbl, CKOPOCTH TMpOIECcca OCThIBaHUS (HAarpeBaHus) NpU
U3JIy4YEHUU OT I[BE€Ta H3JIy4arlledl (Moriomarwniei) moOBEpXHOCTH, CKOPOCTh
UCMAPEHUs] BOJABI OT TEMIEPaTypbl >KUAKOCTH MW IUIOWIAIUM €€ MOBEPXHOCTH,
ANEKTPU3ALMS TEA U B3aUMOJICUCTBHUE AJIEKTPUUECKUX 3apsiOB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIU3allisi MAarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB,
JEWCTBUSI MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBUTATENSI MOCTOSTHHOTO TOKA): (hOPMYJIHUPOBATH MPOBEPSIEMOE
MpEAnojoxkeHne (TUMOTe3y) O BO3MOXKHBIX — pe3yibTaTax  HaOJIOICHUIA,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTrO Habopa 00OpyIOBaHUS,
OMUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOBL;

MPOBOJIUTh TPSMbIE M KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIMYWH
(TemmnepaTypa, OTHOCHUTENbHAs BJIAKHOCTh BO3JyXa, CWjia TOKa, HANpPsKEHUE,
yJelibHasl TEIMJIOEMKOCTh BEIIECTBA, COMPOTUBIIEHWE NPOBOJHUKA, padoTa H
MOIIIHOCTh 3JEKTPUYECKOT0 TOKA) C MCIOJIB30BAHMEM aHAJOIOBBIX U IU(POBBIX
npudOpPOB, 0OOCHOBBIBATH BHIOOP METOJIA M3MEpEHHUs, (PUKCUPOBATh MOKA3aHUS
puOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMON BEIIMYMHBI C TTOMOIIBIO YCPETHEHUS
PE3YJIbTaTOB CEPUM U3MEPEHUI U OLICHUBATH NOTPEUTHOCTh U3MEPEHUN;

MPOBOJIUTH AKCIIEPUMEHTAJIbHBIE MCCIIECOBAHUSI 3aBUCUMOCTEN (PU3NUYECKUX
BEJIMYMH (3aBUCHUMOCTb [JIaBJIEHHUSA BO3AyXa OT €ro oO0b€Ma M HAarpeBaHUs WIIU
OXJIQXKICHHSI, KICCIICIOBAHUE SIBJIICHUS TETUIOOOMEHA MPU CMENTUBAHUN XOJIOTHOU U
ropsiiel BOJbI, 3aBUCUMOCTh CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI,
IJIOIIAM  TOMEPEYHOTO CEUYEHUs] M YAEIBHOTO CONPOTHUBJICHUS BEIIECTBA
MPOBOJIHUKA, CHUJIbI TOKa, MPOTEKAIOIIET0 Yepe3 MPOBOJHUK, OT HAIPSIKEHUs Ha
IIPOBOJIHUKE, UCCJENIOBAHUE MOCIENOBATEIBHOTO W MapajuIeIbHOO COEIMHEHUN
MIPOBOJTHUKOB): COBMECTHO C yuWTelieM (OpPMYJIUPOBATh 3aladyy W TUIOTE3Y
UCCIIEIOBAHUS, CAMOCTOSITEJIbHO IUJIAHUPOBATHh MCCJEAOBAaHUE, CAMOCTOSATEIIBHO
coOUpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY C HCIOJIb30BAHUEM HHCTPYKIIUH,
MPEACTABIATh MOJYyUYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE TAOJIHUIl U
rpa@uKoB, OILEHMBATh MOTPEUIHOCTH, JeJiaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIE/IOBAHUS;



coOnrofath mpaBwia Oe30macHOro TpyAa MHpu pabore ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPONCTB M TEXHOJOTMYECKUX IPOIIECCOB C OMOpPOW Ha UX ONHUCaHHs (B TOM
qucye: CUCTeMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOuHa, amMIepMeTp,
BOJIETMETP, CUETYHK DIICKTPUUCCKON IHEPIHH, HIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTebHBIE  JJCKTPONPUOOPHI  (MPUMEPHI), MPEAOXPAHHUTEIH ©  UX
OpUMeHeHHe B OBbITYy H TEXHHMKE, IPUMEHEHHE TIIOCTOSHHBIX MAarHUTOB,
ANIEKTPOMArHUTOB, SJIEKTPOJBUTATENb IMOCTOSHHOTO TOKA), UCIOJB3Ysl 3HAHUS O
CBOWMCTBaX (PM3MUECKUX SIBICHUHM, HEOOXOoAuMble (U3UUYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIILHBIC
npuboOpsl MO0 CXeMaM W CXEMAaTUYHbIM DPHUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETp, THUTPOMETp, JIBUTaTeldb BHYTPEHHETO  CrOpaHus,
ANIEKTPOCKOI,  PEOCTaT), COCTABISATH CXEMBl JJIGKTPHUECKUX Lemeil ¢
NOCJICIOBATEIIbHBIM W MAPaJUICIbHBIM COCAMHEHUEM DIIEMEHTOB, pa3indast
YCIIOBHBIE 0003HAYECHHSI YJIEMEHTOB DJICKTPUYECKHX IETICH, UCTIOIh30BATh CXEMBI
U CXEMaTU4YHbIe PUCYHKH W3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPHUTEIHHBIX
nprOOpPOB M TEXHOJOTHUECKUX IMPOLECCOB MPU PELICHUH Yy4eOHO-NPAKTHUYECKUX
3a71a4;

NPUBOIUTH MPUMEPHI (HAXOIUTHh UHPOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCTOJIb30BaHUS (PM3NYECKUX 3HAHUM B MOBCEAHEBHOW >KU3HU AJSl OOECIeUeHUS
0e30macHOCTH Tpu oOpalieHuu ¢ MpuOOpaMu U TEXHUYECKHUMH YCTPOHCTBAMHU,
COXpaHEHHs 370pOBbS U COOJIOJCHHUS HOPM SKOJOTMYECKOTO TIOBEICHUS B
OKPYXaIOLIEH CpeJe;

OCYILECTBIIAThH MOUCK MHPOpManu GU3NIECKOro cojepkanus B lHTepHeTe,
CaMOCTOATENBHO (hOpMyJIUpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAaHUN W CpaBHEHHs JIOMOJHHUTEIbHBIX HCTOYHHUKOB BBIACNISATH HH(OpMAIHIO,
KOTOpAs SBISETCS MPOTHBOPEUMBON MIIM MOXKET OBITh HEJIOCTOBEPHOMU;

UCTIOJIb30BaTh TIPU BBINIOJHEHUN YYEOHBIX 3a/JaHUil HAyYHO-TOIYJISIPHYIO
auTeparypy (GpHU3MUECKOTO COAEpIKaHUS, CIPABOYHBIE MaTEpUANbI, PECYPChl CETH
WutepHer, BiageTh NpuUEMaMu KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(POpPMAaLIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE IMCHBMEHHBIE W KpATKUE YCTHBIE COOOIICHWS,
000011125t UHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COAEpKaHUs, B
TOM  4uclie NyONWYHO  MPENCTaBISATH  Pe3yJbTaThl  NMPOEKTHOM WM
UCCIIEI0BATENBCKOM JAeSITETbHOCTH, IPYU ATOM IPAMOTHO MCIIOJIb30BaTh U3YUYECHHBIH
NOHATUIHBIN  ammapaT  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHHE
MIPE3EHTALUEN;



IIPY BBITIOJTHEHUH yYY9E€OHBIX MPOCKTOB M MCCIENOBAHUN (DU3MUECKUX IMPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIE B COOTBETCTBHH C ITOCTaBICHHBIMHU
3a/layaMu, CJICJAWTHh 32 BBITIOJTHCHHEM IUIaHA JCHCTBUN W KOPPEKTUPOBAThH €rO,
aJickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAaX B JACSATEIbHOCTh  T'PYIIIHI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aWMOJICWCTBHE, TPOSBISS TOTOBHOCTH
paspemaTh KOH(QIUKTHI.

K koHiy oOydenust ¢ 9 knacce npenMeTHbIE Pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

UCITOJIB30BAaTh MOHATHUSA (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh W IEPErpy3Ku, LUEHTP TSHKECTH, MEXAHWYECKHE BOJIHBI,
3BYK, MH(QpPa3ByK W YJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3JTy4eHHe, IIKaia 3JIEKTPOMAarHUTHBIX BOJH, UICTOYHUKH CBETa, OJM30PYKOCTh U
JaIbHO30PKOCTh, CHEKTPbl MCIyCKaHUSl U TMOTJIOIIeHus, anb(da-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIIbI, SIAEPHAsi U TEPMOSAEPHAsl SHEPreTUKa) U CUMBOJUYECKUN
SI3BIK (DU3UKU TIPU PEIICHUN YUYEOHBIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO  pa3nuyarh  sBJIeHUS (paBHOMEpPHOE M  HEPaBHOMEPHOE
NPSMOJIMHEWHOE JBUKEHHUE, PABHOYCKOPEHHOE MPSAMOJUMHENHOE JBUKEHHE,
CcBOOOZHOE TaJeHUE Tel, ABIKEHHE IO OKPYKHOCTH, B3aUMOJAEWUCTBHE TeE,
paBHOBECHE MAaTEpPUAIbHOW TOYKH, PEAKTHBHOE JBHKEHHE, HEBECOMOCTD,
KoJjebarenbHOe JABMKEHUE (TapMOHMYECKHE, 3aTyXarollhe, BbIHYXICHHbIC
KOJIeOaHMs1), PE30HAHC, BOJIHOBOE MABWXEHUE (paclpOCTpaHEHUE U OTpPaKEHUE
3ByKa, UHTepdepeHurs u audpakius BojH), NPSIMOIMHEIHOE pacHpOoCTpaHEHHE,
OTpaX€HUE U MPEJOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CJIOKEHHE CIEKTPAJIBbHBIX LIBETOB,
€CTECTBEHHAsA  pPAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO  CHEKTpa
U3JIy4eHHs) TI0 ONHUCAHMIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBICHHWE  W3YYEHHbIX  (U3HUECKUX  SBJICHUM B
OKpYy’KarolieM Mupe (B TOM uucie (U3NYECKue SBJICHUS B MPUPOJIE: MPUIHUBBI U
OTJIMBBI, ABWKEHUE T1aHEeT CONHEYHOW CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX
OpraHu3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSCEHUE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 5X0, I[BE€Ta TEJ, ONTHUECKHE SIBJICHUS B IPUPOIE, OMOIOTUIECKOE
NEHCTBUE BUIUMOTO, YJIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO U3IyUYEHUH,
€CTECTBEHHBIN pPaJMOAKTUBHBIN (OH, KOCMUYECKHUE JIy4YH, PpPaTUO0aKTHBHOE
U3JIy4YE€HUE NPUPOJHBIX MHUHEPAIOB [IEWCTBUE PATUOAKTUBHBIX H3IYyUYECHHM Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3aady B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUIA;

OMUCHIBATh M3yUEHHBIE CBOWCTBA Tel M (PU3MUECKHUE SIBICHUS, HCIIONb3YS
dbusznueckue BENMYMHBI (CpeoHsis W MTHOBEHHass CKOpPOCTbh Tena IpH



HEPaBHOMEPHOM [BMKEHHH, YCKOPEHHE, MEepeMelleHHEe NpPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  BMKEHHM,  YIJIOBas  CKOpPOCTb, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CHJIa TPEHH S, CHJ1a YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHUE CBOOOHOTO
najieHusi, BEC Teja, LEHTP TSHKECTU TBEPIOTO TeJa, UMITYJILC Tella, UMITYJIbC CHJIbI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOLTHOCTh, MOTEHIIMAIbHAS SHEPTH Tela,
MOJIHATOTO HAaJl TOBEPXHOCTHIO 3€MJTH, MOTEHIMAJIbHASL SHEPTHS CKATOM MPY>KUHBI,
KUHETUYECKas JHEpPrus, IOJIHAsS MEXaHW4YecKas OHHEeprusi, MepHUoJl U YacToTa
KOJICOaHUH, TIEPHOJ MAaTEMATUYECKOTO U MPYKUHHOTO MAasSTHUKOB, JUIMHA BOJHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTellb IMPeOMIICHUS
cpenbl), TpH ONUCAHUM TPABWIBHO  TPAKTOBaThb  (PU3MUECKUH  CMBICH
UCIIONb3YEMBIX BEIUYHMH, X OOO3HAUEHUS M €AMHULBI (DU3MUYECKUX BEIUYHH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPa(pUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA TeJsl, (U3UYECKHE SBJICHUS U IPOLECCHI,
UCIIOJNB3YSl 3aKOH COXPAaHEHUSl SHEPryH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpHO3UIMK CWJI, MNPUHIMI OTHOCHTENbHOCTU [anuiesi, 3akoHbl HbloToHA,
3aKOH COXpAHEHHUS MMITYJIbCa, TEOPEMY O KHMHETHUYECKOH »Hepruu, 3akoH ['yka,
3akoH bepHymu, 3aKOHBI OTpa)keHUs] M NPEJIOMIIEHHUS CBeTa, (POpPMYIy TOHKOIi
JIMH3BI, IJTAHETAPHYIO MOJIENIb aTOMA, HYKJIOHHYIO MOJIETIb aTOMHOTO Si/Ipa, 3aKOHBI
COXpaHEHHUS 3apsI0BOTO U MACCOBOTO UHMCEN MPU SACPHBIX PEAKLUAX, MPH ITOM
pa3nuuaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

CTpOUTH (PU3NYECKHE MOJIENU PeaJbHbIX OOBEKTOB, MPOIECCOB U SBICHUH,
BBIJICJIATh TIPU 3TOM CYIIECTBEHHBIE W BTOPOCTENICHHbIE CBONCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUM, MNPUMEHATh (U3NYECKHEe MOJENU Uil OOBSCHEHHSA
(bu3nYECKUX MPOLIECCOB U pelIeHNs YUeOHBIX 3a/a4;

OOBSACHATH (PU3NYECKUE SIBICHUS, MTPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii MpaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelarb
KayecTBEHHbIE 3aJaud, B TOM YHCIE TPeOyIoIUe YHUCICHHOTO OLEHUBAHUSA
XapaKTepHBIX 3HAYEHUH (U3NYECKUX BEIUYUH, IPU STOM BBIOMPATh aJIEKBaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTHYECKYI0 IEMOYKY PacCyX ICHUH Hu3 2—3 IMIaroB C OMOPOM Ha H3yUEHHBIC
CBOICTBA (PU3UYECKUX ABJICHUM, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEpEeHHO pelarth pacuéTHhIE 33Ja4YM 10 M3yYaeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJeKBaTHYI0 (PU3NYECKYI0 MOJIElb, C HCIOJb30BAHUEM 3aKOHOB U
bopMyI1, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCJIOBHUE U
pa3BEPHYTOE pELICHWE 3aJaud, BBIABIATH HENOCTAIOUINE WM HM30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOpP MeTOJAa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHBIC JaHHbIE, IPUMEHATh METOAbI aHalN3a Pa3MEPHOCTEH, UCIOIb30BATh
rpajuueckue  METOAbI  pElIeHUs  3ajJad, MPOBOJUTH  MaTeMaTHUECKHE



npeoOpa3oBaHusl U pacyEThl, OLEHUBATh PEATUCTUYHOCTD MOJYUYEHHOTO 3HAUYCHUS
¢u3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEJIWYUHBI,
MOJIyYE€HHOM MPU pelIeHUH 3a]1a4H;

pacrosHaBaTh MpOOJEMbI, KOTOPBIE MOXHO PEIIUTh TIPH T[OMOLIH
¢u3nUecKUX METONOB, U MpeyaraTb OPUEHTHPOBOYHBIM CIMOCOO pelieHHs, B
ONMHMCAaHWW  WCCJIENOBAaHUS  PACO3HABaThb  MPOBEPSIEMOE  IMPEAINOJIOKECHHE
(runotesy), OLIEHHWBAaTh MPABUWIBHOCTh TMOPSAAKA TMPOBEACHUSA HCCIEIOBAHUS,
MHTEPIPETUPOBATH NOJTYUYCHHBIH pe3ybTar;

IPOBOJUTH OMBITH MO HAOTIONEHUIO (PU3UUECKUX SBICHUH WM QU3NIECKUX
CBOWCTB TeJ (M3yueHHe BTOPOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs dHEPTuH,
3aKOHA COXpaHEHMsI HMMITyJbca, NEHCTBHE 3aKoHAa bepHy/ulM U BO3HMKHOBEHHE
NOIBEMHONW CHJIBI  KpPbUIA, 3aBHUCHUMOCTh IE€pUOJa KOJEOaHHH MPYKUHHOTO
MasTHUKa OT MacChl Tpy3a M KECTKOCTH NPYXHUHBI M HE3aBUCUMOCTH OT
AMIUTUTYABl MaJjbIX KoJIeOaHWH, NpPSIMOJIMHEHHOE paclpoCTpaHEHHE CBeTa,
pas3noxeHue Oenoro cBeTa B CHEKTpP, U3YUCHHE CBOMCTB M300paKEHUS B MIIOCKOM
3epKaJie ¥ CBOMCTB M300paKeHUS TpEeIMeTa B cOOMparolieil TuH3e, HaOItoIeHne
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3Iy4eHHs): (OpMyJIHPOBATH MPOBEPSIEMOE
OpeanojokeHne (TUIOTE3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJroAeHui,
CaMOCTOSATEJIbHO COOMpPATh YCTAaHOBKY U3 M30BITOYHOTO Habopa oOOpyHOBaHUS,
OIMHCHIBAThH XOJ1 OMbITAa U OPMYIUPOBATH BHIBOIBI;

IPOBOANTH TPU HEOOXOJMMOCTH CEpHUI0 NPSIMBIX H3MEPEHU, ompesenss
CpelHee 3HA4YCHHE W3MEpSIeMONl BENMYMHBI M ONpEeAessss IOTrPEIIHOCTb
pe3yIbTaToOB TMPSMBIX H3MEpEHHil, OOOCHOBBIBaTH BHIOOp croco0a H3MEpeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

IPOBOANTH KOCBEHHBIEC U3MEPEHUST (PU3UUECKUX BEIUYUH (CPETHSSI CKOPOCTh
U YCKOpEHHE Tella MPH PAaBHOYCKOPEHHOM [BMKEHHH, YCKOPEHHE CBOOOTHOTO
najieHusi, OKECTKOCTh  MPYXKUHBI, KOIPGUIMEHT  TpPEHUS  CKOJIBKEHUS,
MexaHudeckas paboTa W MOIIHOCTh, YacToTa W NEpUojx  KoseOaHWi
MaTEeMaTHYeCKOr0 W MPYXKUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSIHHE
coOuparomieid JUH3BI M €€ ONTHYecKas CHia, pPaguoaKTHBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX NPHOOPOB: OOOCHOBHIBATH BBHIOOP
METOa W3MEpEeHHs, IUIAHUPOBAaTh HU3MEPEHHUs, CaMOCTOSTENLHO coOUpaTh
OKCIIEPUMEHTAIbHYIO  YCTAaHOBKY, BBIYMCISATH  3HAYCHHE  BEJIWYMHBI U
aHAJIM3UPOBATh IMOJyUYEHHBbIE PE3yJIbTaThl, OLEHUBAsI MOTPEUIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPECHUM;

IPOBOJUTH AKCIEPUMEHTAIIBHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (U3NUECKUX
BEJIMYMH (3aBHCUMOCTbH IyTH OT BPEMEHHU NMPHU PaBHOYCKOPEHHOM ABIKEHHH Oe3
HAYaJIbHOM CKOPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHHSI CKOJBKEHHUS OT CHIIBI
HOpPMAJbHOTO JABJICHUS, Mepuoja KoieOaHM MaTeMaTH4YeCKOro MasiTHUKa OT



JUIMHBI HWUTH, OIpEAeJCHHEe YCKOPEHHsS CBOOOIAHOTO NaJCHUS, HCCIEIOBaHHE
W3MECHEHUS BEJIMYMHBI M HAMPABICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yIJIia
OTpaXXEHUs CBETa OT YyIJIa TMAaJCHUs, yIJia MPEJOMICHUS OT yTIjia MajaeHus
CBETOBOIO JIyya, HCCIEJOBAaHUE TPEKOB: H3MEPEHHE HHEPruu 4YacTUIbl IO
TOpMO3HOMY NyTH (110 ¢oTorpadusiM)): COBMECTHO C y4uuTesaeM (opMyJIUpoOBaTh
3aJa4y U TUIIOTE3y MCCIEI0BaHUs, CAMOCTOSITENILHO MJIaHUPOBATH MCCIIEOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh JKCHEPUMEHTAJIbHYIO YCTAHOBKY, MPEIACTABIATH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaONMIl U TpaduKOB,
OILICHUBAThH MOTPEUTHOCTH, J€IAaTh BBIBOJIbI 110 PE3YIbTATAM UCCIICOBAHUS;

coOioaTe mpaBuiia 0O€30MacHOro Tpyjaa mpu padbore ¢ gabopaTOpHBIM
o0opyI0BaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOILECCOB C OMOPOM Ha MX omucaHus (B TOM
yycle: CHOUAOMETp, NATYMKU TOJIOKEHUS, PACCTOSHUS W YCKOPEHUSs, paKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEIECKOI, ONTHUYECKUE
CBETOBO/JIbI, CIEKTPOCKOI, JT03UMETpP, Kamepa BuibcoHa), MCmonp3ysi 3HAHUS O
CBOICTBaX (PU3MUECKHUX SBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTHMUYECKHX TMPOLECCOB MpHU
pereHnr y4eOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI ISl TMOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U cOOUparome TMH3e;

MPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O MTpUMEPax) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl oOecreueHus
0e30MacHOCTH TMpU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKPYXKaIOLIEH CPeJe;

OCYIIECTBIISATh MOUCK MH(OpManuu ¢puznyeckoro coaepxanusi B Unrepuere,
CaMOCTOSITENIbHO (POPMYJIMPYS MOMCKOBBIN 3aMpOC, HAXOAUTH MyTH OIpPEaeNeHUs
JIOCTOBEPHOCTH TOJYYEHHONH HH(QOpMAIMM Ha OCHOBE HMEIOIIMXCS 3HAHUN H
JOTIOJTHUTEIHHBIX UICTOYHUKOB;

WCITOJIP30BaTh TIPHW BBIMOJTHEHUU YUYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPAaBOUYHbIE MaTepHUalbl, PECYpPChl CETU
WNurepHeT, BiaaeTh nNpuéMamMu KOHCIEKTHUPOBAHUSA TEKCTa, NpeoOpa3oBaHuUs
uH(OpPMAITUHU U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO;

cO3/1aBaThb COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3HUECKOTO COIEpPKaHUS, IyOIuYHO
MPEACTABIATh PE3YJIbTAThl IPOEKTHOW WUJIU UCCIIEI0BATENbCKON EATEIbHOCTH MpU
TOM TpPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHWHBIA ammapar H3y4aeMoro



pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUICHHE TMpE3CHTAlMell ¢ yd4€ToMm
0COOEHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne i/m Kontpoabnbsie IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®usuka — HayKa 0 IpUpoJIe 2 1
1.2 DOU3NYECKUE BETUYNHBI 4 3
1.3 EcrecTBeHHO-HAay4YHBIN METO/T TO3HAHUS 2 1
Hroro no pazgeny 8
Pa3znen 2. IlepBoHayaibHbIe CBEJEeHUSI 0 CTPOCHUH BellleCcTBA
2.1 Crtpoenue BemiecTBa 2 1
JIBH>XxeHne 1 B3aUMOJICHICTBUE YaCTHI]
2.2 4 2
BelIecTBa
2.3 ArperaTHble COCTOSIHHS BEILIECTBA 1
Nroro no pazaeny 7
Paznen 3. /IBuskeHune U B3aUMo/IeiicTBHE TeJl
3.1 MexaHnueckoe IBIKECHUE 10 2
32 WNuepuus, Macca, IIIOTHOCTh 9 1
3.3 Cuna. Bunel cun 15 1 3
Hroro no pazgeny 34
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaua naBneHus TBEpABIMU 5 2




TCIaMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBneHue KuaKOCTH 6
4.3 ATMocdepHOe TaBIeHHE 1
44 Z[eMCTBlfe KHUJIKOCTH U Ta3a Ha 12 3
MOTpyXKEHHOE B HUX TEJIO

Nroro no pazaeny 28

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPrus
5.1 Pabora 1 MomIHOCTH 1
5.2 [IpocTbie MeXaHU3MBI 2
5.3 MexaHu4deckasi SHEpTust

Hroro no pazneny 19

Pa3znen 6. [loBTopuTe 1bH0-00001IAOIMIA MOYJIb
6.1 [ToBTOpPUTENEHO-0000IAOIINN MOTYITb 6

Nroro no pazgeny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 24




8 KUIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Pa3pen 1. TensioBble IBJICHUS
1.1 CrtpoeHue u CBOICTBA BELIECTBA 6
1.2 TeroBbie TPOLECCHI 33 1 6.5
Hroro no pazneny 39
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DnexTpuuecKue 3apsabl. 3apsHKEHHBIE Tea 9 )
' Y UX B3aUMOIEUCTBUS
2.2 IToCTOSTHHBIN 2JIEKTPUYECKHUN TOK 31 1 10
2.3 MarHuTHbIE SIBIICHUS 11 4
2.4 DneKTpOMarHuTHast UHIYKIUS 7 1 1
Nroro no pazgeny 58
Pa3nea 3. IloBTopuTe1bHO-00001a101IMIT MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIMI MOTYJTh 5
Hroro no pazneny 5
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne ii/m Konrpoabnsie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcebl
Pa3zpen 1. Mexannueckue siBJIeHUA
MexaHn4ecKoe IBHKEHUE U CTIOCOOBI €r0
1.1 30 1 4
OnucaHus
1.2 B3aumonelictsue Ten 18
1.3 3aKOHbBI COXpaHEHU s 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJjie0aHUs U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHn4eckue BOJTHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6
' 3JIEKTPOMArHUTHBIE BOJTHBI
Nroro no pazgeny 6
Pasnen 4. CBeToBbIe AABJICHUS
4.1 3aKOHBI PaclpOCTPaHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
43 Paznosxenue 6enoro cBeTa B CIIEKTP 1




Hroro no pazneny 16
Pa3pen 5. KBaHTOBLIE SIBJIEHUS
5.1 Hcnyckanue v noryiomeHne cBeTa aToMOM 1
5.2 CTpoeHue aToOMHOTO siapa
53 SnepHble peakuu 7
Nroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-0000111a101MIT MOAYJIb
6.1 Mexannueckue sBJIeHHs (IOBTOPUTEIBHO- 6 3
) 0000LIAONINI MOTYJIb)
60 TemuoBsie siBNIEHUS (TIOBTOPUTEIBHO- 3
) 0000IArOIINI MOYJIb)
6.3 DNEeKTPOMAarHUTHBIE SIBICHUS 3 1
' (MOBTOPUTETHHO-0000MIAIOIIHI MOYJIh)
6.4 CaetoBble sBIIeHUS (TOBTOPUTEIHHO- | 1
’ 0000LIAONINI MOTYJIb)
6.5 [ToBTOpHTENTEHO-0000IIAFOIIIMI MOTYJTh 4
Hroro no pazneny 17
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®dusuka — HayKa o0 Ipupoje. ABaeHus
HPHUPOIBL

dusnyeckue aBIeHUA

®dusnueckue BeIU4YUHbI. Pa3MepHOCTS.
dusnueckue npudopsl. Ilorpemuoctu npu
IPSIMBIX U3MEPEHUAX

Ypok-uccnenoanue "M3mepenue
JUHEUHBIX Pa3MEPOB T U MPOMEKYTKOB
BpeMeHH"

JlaGopaTtopHnas pabora "M3mepenue
00bEMa KUIKOCTH U TBEPAOTO Tena'"

JlaGopatopHas pabota "M3mepenue
00BEMa KUIKOCTH U TBEPAOTO Tena'

JlaGopaTtopHast pabota "Onpezenenue
pa3mepoB Maibix Tei. Metox psiioB”

Mertonbl HayqyHOTO No3HaHuA. Onucanue
(bU3HYECKUX SIBJICHUHN C TTIOMOIIBIO
MoJeJen

VYpok-uccnenosanue "[Ipoepka
THITOTE3BI: JATLHOCTh MOJIETA IIAPHKa,
MYIICHHOTO TOPU30HTAILHO, TEM OOJIbIIIE,




4yeM OoJIbIIe BBICOTA MycKa"

10

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE AUCKPETHOE CTPOCHUE
BeEllleCTBa

11

JlaGopaTtopHnas pabora "OrneHka 1uamerpa
aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHHEM

dotorpadmuii)"

12

VYpok-uccnenosanue "Habnronenue
TEIUIOBOTO pacuIpeHus razon. ONbITH IO
0OHApYKEHUIO IEHCTBUSI CHIT
MOJIEKYJISIPHOTO MPUTSIKEHUA"

13

JBuxenne yactuil BemecTa. Juddyszus.
BbpoyHoBCcKOE ABUKEHNE

14

Ypok-uccnenosanue "Habmonenue u
00BsicHEHNE OPOYHOBCKOTO TBUKCHHSI

muddy3un

15

B3aumMonelicTBre yacTHIl BENECTBA:
MIPUTSKEHUE U OTTAJIKUBAaHUE

16

ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0EHHOCTH arperaTHBIX COCTOSTHUHN
BOJIbI

17

Mexanunyeckoe asuxenue. I1yrs,
TPAEKTOPUs, IIEPEMEILIEHUE

18

PaBHOMEpHOE M HEpaBHOMEPHOE
nBuxeHue. CKopocThb

19

Haxoxpaenue ckopocTty, myTH U BpeMeHU
IIpU PaBHOMEPHOM IPSMOJIUHEHHOM
JBUKEHUH




JlabopatopHas pabora "OnpezneneHue

20 CKOpPOCTH PAaBHOMEPHOTO JIBH)KEHUA"

21 I'paduku npsSAMOTMHEHHOTO PABHOMEPHOTO
JIBUKEHUS

” Pemenue 3agau no teme "Pacuer cpenneit
ckopocTH"
JlaGopatopHas pabora "OnpezneneHue

23 CPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIY [IapUKa MO HAKJIOHHOM MJIOCKOCTH"

24 OTHOCUTENBHOCTD ABMXEHUS. Cl0KEeHHEe
CKOPOCTE Mpu napaieIbHOM JIBUKECHUN
[Torydenue u ananu3s rpadukoB

25 3aBUCHUMOCTH IyTH U CKOPOCTH JIBUKEHHUS
OT BPEMEHHU
Pemenue rpadguueckux 3agad mo Teme

26 "Mexanuka. PaBHOMepHOE
MPSMOJIMHETHOE ABUKEHHE"

27 SIBnenue nHepUMH. 3aKOH HHEPLIMH
BzaumopericTBue Ten Kak mpuyrMHa

73 U3MEHEHUS CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYTNATEIbHOM JABUKEHUU

79 Vpok-uccnenopanue "CpaBHEHHE MacC MO
B3aMMOJICUCTBUIO TET"

30 [InoTHOCTH BemiecTBa

31 JlaGopaTtopHas pabota "Onpezenenue
IJIOTHOCTHU TBEpAOTO Tena"

32 Pemenne 3aga4d mo reme "Macca Tena.




ITimorHOCTE BemtecTBa"

Cwmecu u crutaBel. [ToBepxHOCTHAS 1

33 JIMHEWHAs INIOTHOCTh
[ToaroToBKa K KOHTPOJILHOM paboTe MO
teme "du3nka — HayKa 0 IpUpoje.

34 [TepBoHavaIbHBIE CBEJICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

KonTtponbnas padora nmo teme "duznka —

35 Hayka o npupoje. [lepBoHauanbHbie
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUU BeniecTBa. Mexanuka"

36 Cuia. SIBnenue tarorenus. Cuiia TSKeCTH

37 N3obpakenue cui. Pemenue 3amau no
teme "OnpeneneHue Cuibl TskecTu"”

38 Cuna ynpyroctu. 3akoH ['yka

39 Bec tena. U3mepenue cui. J{lunamomerp
VYpok-uccnenosanue "Habmronenue

40 W3MEHEHUSI CKOPOCTH MPHU
B3auMOIecTBUU Ten"

A1 Pemenue 3agau no reme "Cuiia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OnbITHI,

4 JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh
pactshxenus (aehopMalin) IpyKUHbI OT
MPUII0KEHHOM CHJTBI"

43 Cuna tpeHus

44 Cnoxxenue cui. PaBHoaecTByoIIas cuia




Pemenne 3agad o reme "CroxxeHue CUi.

45 PaBHoelicTByIOmIAs cua'

46 Pemienne 3agad mo teme "B3aumoneiicTBue
ten. Cuiiel B MexaHuke"
Pemenue 3agau no reme "Cuia Tpenus'.

47 Ypok-uccienoBaHue 1o TeMe
"HccneqoBaHue 3aBUCUMOCTH CUIIBI
TPEHMS OT ILIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHnas pabota "OTBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHITBI

48 TPEHHS CKOJIbKEHUSI OT CUJIBI IaBJICHUS U
XapakTepa CONMPUKACAIOITUXCS
nosepxHocrein"”

49 Pemenue 3agad mo reme "B3auMoneiicTBre
Tea. Cuiiel B MexXaHuke"

50 KontponsHas pabora o teme
"B3aunmonaencTeue Tea"

51 JlaBrieHune TBEPBIX TEI

5 Ypok-3kcriepumeHT "CrocoOs
OonpeAeseHUs IaBICHUs TBEPIOro Tea"

53 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT Temueparypsl”

54 JlaBiaeHue KUJIKOCTEH 1 ra30B. 3aKOH
ITackans

55 [IneBMaTH4ecKue yCTpONUCTBa

56 3aBHUCHMOCTD JTaBJICHUS JKUIKOCTH OT
Ty OuHBI

57 I'mapocratudeckuii mapagokc




Ypok-npoekT "M3yueHne coo0Imarmuxcs

58 |
COCYy/IOB

59 VYpoxk-koupepenuus "['uapapnuueckue
MeXaHU3MbI"

60 Hcnonp3oBanue BLICOKUX JABJIEHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

61 Pemienne 3agad mo Teme " JlaBneHue
KAOKOCTH"

6 ATmocdepa 3eMin U TPUYUHBIL €&
CYILLIECTBOBaHUS

63 Ypoxk-uccnenoanue "[IposiBiienne
nencTBus atMocepHoro naBiaeHus"

64 W3mepenue atMmocepHOro 1aBiIeHUS.
OneitT Toppuuennu
3aBUCUMOCTB aTMOC(EpPHOTO 1aBJICHUS OT

65 BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1is
U3MEpEHHs aTMOC(HEPHOTO JaBJICHUS

66 bapometp-anepoua. AtmocdepHoe
JTaBJICHHUE Ha Pa3IMYHBIX BHICOTAX

67 BritankuBaroias cuna. 3akoH Apxumena

68 Pemenue 3agayd mo teMme "3akoH
Apxumena"
Ypok-uccienoBanue

69 "DKCIIepUMEHTAILHOE OOHAPYKEHHE
NENCTBUS )KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJI0"

70 JlaGopaTtopHas pabota "Onpezenenue

BBITAJIKUBAIOLIEH CHJIbI, AEHCTBYIONIEH HA




TEJO0, NOIPY>KEHHOE B )KUJKOCTD"

71 [1naBaHue Ten
JlaGopatopHas pabota "HccnenoBanue

72 3aBUCHMOCTH Beca Tejla B Bole OT o0bema
MOTPY>KEHHOM B KHUJKOCTh 4acTH Tena'

73 BospyxomunaBanue. IlnaBanue cynos

74 Pemenue 3agayd mo teMme "3akoH
Apxumena. YcioBus miaBaHus ten”
Pemenue 3agau mo teme "JlecTBue

75 ’KAJIKOCTH Y Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
Ypok-npoekT "KoHcTpynpoBanue

76 apeoMeTpa WM JIOJKU U ONpe/ieTICHue
rpy3onoasémMHocTH"
[ToaroroBka Kk KOHTPOJILHOU paboTE MO

77 teMe "JlaBieHue TBEpAbIX Tell, )KUAKOCTEH

9

U ra3oB"

73 KoHnTtposbHas padota no teme "JlaBnenue
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

79 Mexanunueckast pabota

80 MomHocTs

81 Pemenue 3agau Ha onpenenenue paboTsl U
MOIIHOCTH

82 PaboTa cuiibl TSXKECTH U CHUIIBI TPEHHS
Pemenue 3amau nmo teme "Pabora criiel

23 TSOKECTH U CHIIhI TpeHus" /Beepoccuiickas

npoBepoYHas paboTa Mpu MPOBEACHUH C
UCIIOJIb30BAHUEM KOMITbIOTEpA




VYpok-uccnenoranue "Pacuér MoiHoCTH,

84 pa3BHBaEMOM MpHU MOIBEME MO JIeCTHUIE"

85 [IpocTbie MexaHU3MBI

86 MowmeHnT cuisl. [IpaBuno MoMeHTOB
JlaGopatopHas pabota "M3yueHue npasuia

87 pbluara aJist MOABUKHOTO U HEMOABUKHOTO
0110K0B"

88 "3o0510TOC NPaBUIIO" MEXaHUKU

29 Ypok-npoekt "IIpoexkTupoBanue
MOJIMCIIACTOB C 3aJITaHHBIMU TTapaMeTpaMu”
VYpoxk-koudepenuus "IIpoctsie

90 MEXaHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranuzmax"

91 Koaddurment nosesHoro necTpust
MPOCTHIX MEXaHU3MOB
JlaGopaTtopHast pabota "Onpezenenue

92 KII/I moaBH»KHOTO ¥ HEIIOABHUKHOTO
6110K0B"

93 Mexanunueckas sueprusi. Kunernueckas u
NOTeHIMATbHAs SHEPTUS

94 3aKOH COXpaHEHHS] MEXaHUYECKON
SHEPruun
Ypok-3KcriepuMeHT "IKCIIEPUMEHTATBHOE

95 orpeziesieHue U3MEHEHUS! KWHETHYECKON 1
MOTEHLIUAIbHON SHEPTHH MPU CKAThIBAHUU
TeJa 10 HAKJIOHHOMW IIIOCKOCTH"

96 [ToaroToBKa K KOHTPOJIBHOM paboTe MO

teme "Pabota 1 MOIITHOCTH. DHEpTHs"




KontponsHas padora no teme "Pabora u
MOIIHOCTBh. DHeprus" /Beepoccuiickas

o7 poBepovHasi paboTa mpu MPOBEICHUN Ha l
OyMa)KHOM HOCHUTEJE

08 Pabota ¢ TekcTamu 1o Teme )
"MexaHu4eckoe aBrmkeHue"

99 Pa6ota c Texctamu o Teme "CtpoeHue )
BerlecTra"

100 Pa6ota ¢ Texctamu o Teme "Cuiibl B |
npupojae"

101 Pa?OTa C TEKCTaMH I10 TEjMC "JlaBneHue 1
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

102 Pabota c Texctamu o Teme "DHeprus" 1

103 Pabora ¢ Texkcramu no Teme "[IpocTeie 1
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 103 24

[NPOT'PAMME




8 KUIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoakubie  ITpaxriieckue ilsyllemm :ﬁ[?:ll;OBaTeJIbele
padoTbI padoTbI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOro, JKUIAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA
VYpok-koupepennus "Kpucrammaeckue u
4 amopdusie Tena. ['paden. [Tomyduenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmauyuBaHue ¥ KaOWLISPHOCTb. |
[ToBepXHOCTHOE HATSIKEHUE
TemnnoBoe pacIIMpEeHUE U CKATUE 1
TennoBoe nmwxeHue. Temneparypa 1
TemmepaTypHbI€ IIKaIbI 1
9 BuyTpenHsist sHeprus u cnocoOb! eé |
WU3MEHEHUS
10 Bunsl Tennonepenaun 1
Vpok-koupepennus "Hcnonp3oBanue
11 TEIUIOBBIX CBOKCTB BEILIECTB U MATEPUAIIOB B 1
LeJsiX SHeprocoepekeHus"
12 KonnuecTBO TEIUIOTHL. Y aenbHas 1

TCIITIOEMKOCTD




13

Ypok-uccnenosanue "[IpoBepka runoresbl
JIMHEWHON 3aBUCUMOCTH UINHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKON TpyOKe OT
TeMnepaTrypsl"”

14

YpaBHEeHHE TEIUIOBOTO OanaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
HproTona—Purxmana

15

JlaGopatopHas pabota "HccnenoBanue
SIBJICHHSI TEIUIOOOMEHA NPU CMELIMBAHUN
XOJIOAHOM U ropsiuet BobI"

16

Pemenue 3amay nmo teme "TermiooOMeH 1
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHnas pabota "Onpezenenue
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOT'O BOIOM
IpU TEII000MEHE C HarpeThIM
METATNYECKUM LIHJIUHAPOM"

18

[LnaBnenue u oTBEpICBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y I€TIbHAs
TEIJIOTA IUIABJICHUS

19

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

20

JlabopaTtopuas padora "Onpeneneaue
paTop p p
YIEIbHOM TEIUIOTHI TUIaBIEHUS Jibaa"

21

VYpok-uccienopanue "CpaBHEHHE MPOILIECCOB
TUTABJICHUS! KPUCTAJUTMUECKUX TEN U
pa3MArdeHus Mpu HarpeBaHUU aMOpP(HBIX

TCII

22

[TapoobpazoBanue 1 KOHIEHCAITHS.




Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb

23 TEMIIEPATYpPhI KUTIEHUSI OT aTMoc(hepHOTro
JIaBJICHHS

24 Pemenue 3agaud mo teme "[lapooOpazoBanue
" Kunenue"
Ypok-uccnenosanue "OO0bsicCHEHNE

25 3aBUCHUMOCTH TEMIEPATYPbl KUTIEHUS OT 1
naBieHus"

2 HacplleHHbIi 1 HEHACBIILEHHBINA Iap.
BnaxunocTe Bo3ayxa
BrnaxnocTps Bo3ayxa u €€ u3MepeHue.

27 JlaboparopHnas pabota "OnpeneneHue 0.5
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3ayxa"

28 Pemmenue 3agad mo reme "BiaaxHocTh"
Pewienue 3ana4 1 aHanu3 CUTyaLuu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHJCHCAIIUH

30 DHeprus TOIMBa. Y IeTbHas TEIIoTa
CropaHus

31 [TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH

37 [TapoBas TypOuHa. J/[Burarenb BHyTPEHHETO
CropaHus

33 KIIJI TenoBoro aBuratess

34 Pemenne 3agad mo teme "KIIJ[ rermoBoro
nsurareis"”

35 Ypok-koHpepentus "TemioBsie qBUTATETN




U 3alllMTa OKpY’Karomiei cpepr”

36 TeroBble MOTEPU B TETUIOCETAX

17 3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU
B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOIBHOU PaboTeE MO TEMe

38 "TemnoBsie sBieHus. MI3MeHeHnue
arperaTHbIX COCTOSIHHM BemiecTBa"
KoHnTtposbnas padota nmo teme "TemmoBbie

39 siBIIeHUs. 1I3MeHeHune arperaTHbix
COCTOSIHMI BemiecTBa"

40 OnekTpusanusd Tei. [[Ba poaa 3apsaoB
VYpok-uccnenosanue "Hccnenopanue

41 Croco00B pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCS "

47 B3aumonelicTBue 3apsKEHHBIX TEN. 3aKOH
Kynona
Onektpuyeckoe nosie. Hanpsok€HHOCTD

43 aneKkTpudeckoro noiis. [Ipunnun
CYNEPHO3UINH dJEKTPUUECKUX MOTEH

44 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHMs AJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHMKY, TUAIEKTPUKU U
MOJTyIPOBOTHUKU

47 Ypok-koH(pepeHmus "DnekTpu3anus B
MOBCETHEBHOM KU3HU"

43 Pemenue 3agad no teme "3akoH COXpaHEHUS

3JIEKTPUYECKOTrOo 3apsa”




Onekrpuyeckuit Tok. lctouHnku

9 INEKTPUYECKOTO TOKA !
Ypok-uccnenosanue "Hccnenopanue

50 JIEUCTBHUS DJIEKTPUYECKOIO OIS Ha 1
MIPOBOJIHUKH U TUAJIEKTPUKH"

51 DJIEKTPUUYECKUN TOK B METaJIIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpruYecKas Lenb 1

54 Cuna Toka. AMnepmerp 1

55 DINeKTpuyecKoe HanpsikeHue. BonbT™erp 1
JlaGopaTtophas pabora "COopka u

56 HCTIBITAHUE AJIEKTPUUYECKOMN LENH 1
MIOCTOSIHHOT'O TOKA"

57 3aBUCHMOCTh CHIIBI TOKA OT HAIPSKCHUS. 1
3akoH OMa 1Ji ydacTKa Lenu
JlaGopaTtophast padota "HcciaenoBanue

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

59 DJIEKTPUYECKOE CONMPOTUBIICHUE. Y JEITBHOE 1
COIPOTHBIICHUE

60 JlaGopaTtopHnas pabota "Onpezenenue |
YIEIBHOTO CONMPOTUBIICHUS MPOBOHUKA"

61 Pemienue 3agau no teme "DiekTpuuecKkoe |
COIPOTHUBIIEHUE. Y IEIbHOE CONIPOTUBIIEHHE"

62 Pemenne 3agad mo teme "3akon Oma" 1

63 [TocnenoBarenbHOE U NapalIEIbHOE |

COCAUHCHUA ITPOBOAHUKOB




64

JlaGopatopHas pabota "IIpoBepka npaBuia
CIIOKCHHUS HANIPSHKCHUI 1TpH
IIOCJICZIOBATEIEHOM COCTUHEHUH JIBYX
pe3ucropon"

65

Pemenue 3amau mo reme
"I[TocnenoBarenbHOE U NapaIeIbHOE
COEJIMHEHUS TPOBOJHUKOB"

66

JlaGopatopHas pabota "IIpoBepka npaBuia
AJid CUJIBI TOKA IIpU MapaJlyICIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSAMHEHUS TTPOBOTHUKOB

68

OJIC u BHyTpeHHEE COTPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 115 IMOJTHOU
LETH

69

Pemenne 3agau o teme "DJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHHKA TOKA. 3aKoH OMa
U1 ITOJIHOU nenu"

70

JlaGopatopHas pabora "Onpenenerne I/C
1 BHYTPCHHCTO COIMMPOTUBJICHUA UCTOYHHKA
ToKa"

71

[IpaBuna Kupxroda

72

Jlaboparopnas pabota "IIpoBepka mpaB
Kupxroda"

73

Ypok-uccnenosanue "M3ydeHue BOIbT-
AMIICPHBIX XapPaKTCPHUCTUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pa6ota anekTpudeckoro Toka. MonHOCTh




QJICKTPHUYCCKOI'O TOKa

75

JlaGopaTtopHast pabota "Onpezenenue
paboThI 1 MOILITHOCTH 3JEKTPUIECKOTO TOKA"

76

3akon J[xoyns-Jlenna. [Torpedurenu
JNEKTpUYECKOT0 ToKa. KopoTkoe 3ambIkaHMe

77

Ypok-koHpepenmus "OO0bsIiCHEHHE U
MPUHLIMI AEHCTBUS JOMAITHUX
3JICKTPOHArpeBaTeIbHbBIX MPHUOOPOB"

78

[ToaroroBka Kk KOHTPOIBHOU PaboTE MO TEMe
"DnexTpuueckue 3apsapl. 3apsHKEHHBIE TEla
U UX B3aumoaeucTBus. I1ocToOSHHBIN
3JIEKTPUUYECKUNA TOK"

79

KoHnTposbHast pabota mo Teme
"DnexTpuueckue 3apsapl. 3apsHKEHHBIE TEla
U UX B3aumoaeucTBus. I1ocToOSHHBIN
anekTpuueckuit Tok" /Beepoccuiickas
npoBepouHasi paboTa mpu NPOBEACHUH C
UCIIO0JIb30BaHUEM KOMIIbIOTEpA

80

ITocTosiHHBIE MAarHuTEl. MarHUTHOE I10J1€
3eMiIH U €r0 3HaUE€HHE UTA KU3HU Ha 3eMIie

81

VYpok-uccienopanue "N3yuenue
MarHUTHOTO TOJISl TOCTOSITHHBIX MarHUTOB
pU UX 00bETMHEHUH U Pa3/IeIICHUN.
Busyanu3zanus nosust HOCTOSHHBIX MarHUTOB"

82

OnbIT OpcTeaa. MarauTHoe mose
AJIEKTPUIECKOTO TOKA

&3

OmneiT AMniepa. MarHuTHoO€ 1oJie KaTyIIKH C
TOKOM. [IpMeHEeHNE 2EKTPOMarHuToB B




TCXHHUKC

Cuna AMriepa u onpeneneHue eé

84
HaTPaBICHUS

25 Pemenue 3agau no reme "Cuiia Amnepa u
onpezeseHue e€ HapaBiIeHU"
DJEeKTpOABUTATENb TOCTOSTHHOTO TOKA.

86 Hcnonb30BaHue 1eKTpoABUraTeNIel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE

27 JlaboparopHas pabota "M3ydeHue aeiicTBUS
MarHUTHOT'O TIOJIS1 Ha MPOBOJHUK C TOKOM"

28 VYpok-koupepennus "IIpakTnueckoe
MIPUMEHEHUE JIEKTPOBUTaTeNIei"

29 JlaGopatopHas pabota "KoHcTpyupoBaHue u
u3ydeHue paboThl AJIeKTpoiBUTaTENS"

90 JlaboparopHnas pabota "HU3mepenne KI1J]
IJEKTPOABUTaTEIbHON YCTAaHOBKU"
OnrwiTel @apanes. 3aK0H dJIEKTPOMArHUTHON

91
uHaykiuu. [Ipasuio Jlenma
Ypok-uccnenosanue "Hccnegopanue

92 WU3MEHEHUN 3HAYEHUs U HAIIPABIICHUS
WHIYKIIMOHHOTO TOKa"
Pemenue 3anau no teme "3akoH

93 3JIEKTPOMarHuTHOM uHAykuu. [IpaBuio
Jlenna"

94 DnektporeHeparop. CrocoObl MOTydeHUS
IEKTPOIHEPTUU

95 VYpok-koH(pepeHus "DIeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHHKA OHCPIHUH.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

[ToaroTroBka Kk KOHTPOIBHOU paboTE MO TEMe

96 | | 1
DIEKTPOMAarHUTHEIC SIBICHUS

KoHnTposbHas pabota "DieKTpoMarHuTHBIC

97 sBiieHus " /Beepoccuiickas mpoBepoyHast 1
paboTa npu MpoBeACHUHN Ha OyMaKHOM
HOCHUTEIIC

08 Pab6ota ¢ Texctamu 1o Teme "TermroBeie 1
sIBJICHHS"
Pabora ¢ TekcTamu 1o TeMe

99 "DnexTpuueckue 3apsapl. 3apsHKEHHBIE TEla 1
U UX B3auMmojeuncTaue"

100 Pabora ¢ Texcramu o Teme "I1oCTOSHHBIM !
3JIEKTPUUYECKUNA TOK"

101 PaboTta ¢ TexcTamu 1o TeMe "MarHuTHBIE 1
sIBJICHHS"

102 Pabora ¢ TekcTamu 1o TeMe |
"JJIeKTpOMAarHuTHasE UHIYyKUIUS"

OBILIEE KOJIMYECTBO HACOB I10 102 5

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Mexanudeckoe aBrxeHrne. MarepuaibHas
Touka. CriocoObl OMMUCaHUs
MEXAaHNUYCCKOT'O IBUKCHUA

CucteMa orcyera. OTHOCUTEILHOCTD
MEXAHNYECKOT0 IBYKEHUS

BGKTOPHBIC BCJIIMYHMHBI, OIICpaluu C
BCKTOpaMHU, IMPOCKIUNU BEKTOPOB

Paaunyc-BekTop MatepraibHON TOYKH,
NEPEMELICHUE Ha IIOCKOCTH

PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE

Pewenue 3amgau no reme "PaBHomMepHOE
IpSIMOJIMHENHOE ABM)KEHNE"

HepaBHomepHOE psIMOJIMHEITHOE
nBuxkeHue. CpeHsisi © MTHOBEHHaAs
CKOPOCTh TeJla PYU HEPABHOMEPHOM
JBHKCHUU

JlaGopaTtopHast pabota "Onpezenenue
CpeHElN CKOPOCTH CKOJIbKEHHUs OpycKa
WM IBHKEHHUS IIapHUKa 10 HAKJIOHHOM
IJIOCKOCTH"

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JIBU>KEHUE. Y CKOPEHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBYXKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[lepemerenre mpu paBHOYCKOPEHHOM
HpSIMOJ'II/IHef/'IHOM JABHUKCHUN

13

JlaGopaTtopHast pabota "Onpezenenue
YCKOPEHHUSI Teja MPU PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOU II0CKOCTH"

14

Pemenue 3angau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBxeHun"

15

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBWKEHUH O€3
HayaJbHOU CKOPOCTH"

16

I'paduueckas uHTEpHIpETALIUs YCKOPEHUS,
CKOpOCTH, IPOMACHHOIO IYyTH U
NEPEMEILCHUS LI IPSMOIMHENHOTO
JABHMXKXCHUA

17

Pemenue 3agad mo teme "['padudeckas
MHTEpIpETaIs YCKOPEHHUsI, CKOPOCTH,
MPOMJIEHHOTO MyTH U NIEPEMEILICHUS 1151
NPSIMOJIMHEHHOTO IBM>KEHUS"

18

Yckopenune cBoO01HOTO TafeHus. OMbBITHI
Ianunes




Pewenne 3agau no teme "Yckopenue

19 "
C¢BOOOIHOTO ITaIEHNSA

20 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemienne 3aga4 mo teme " JIBmkeHue Tena,
OpOIIIEHHOTO TI0]T YTJIOM K TOPU30HTY"
JlaGopatopHas pabota "HccnenoBanue

22 IBIOKEHUS Tella, OpPOIIEHHOTO 10 VIJIOM K

9

rOpU30HTY"
Pemienne 3aga4 mo Teme " JIBH>KEHHE IO/,

23 JEHCTBUEM YCKOPEHHUS CBOOOTHOTO
nageuusa"

24 JIBr>KeHUE 1O OKPYKHOCTH

)5 JIuHeHas U yrioBasi CKOPOCTb, IIEPUOJ U
4acToTa

2 CKOpOCTb U YCKOPEHHE NP JBUKEHUU 10
OKPY>KHOCTHU

7 Pemienne 3agad4 mmo teme " JIBrkeHue 1Mo
OKpyx)HOCTH"
Ypok-koH(pepennus "Pacrno3naBanue u

28 MPUOJIMKEHHOE ONMMCAHKUE PA3TUYHBIX
BHUJOB MEXaHUYECKOTO IBIDKECHNA"
[ToaroroBka Kk KOHTPOIBHOU paboTe MO

29 TeMe "MexaHnuecKoe IBIKCHUC B
c1ocoObI ero onucaHus"
KoHnTposbHast pabota mo Teme

30 "MexaHU4eCKOe ABUKCHUE U CIIOCOOBI €ro

onucanusg"




31

IIepss1it 3ak0oH Hbrorona. BekTop cuibl

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIAs cuia

1 Tpetuii 3akon Hetotona. Cyneprno3uius
cuI

34 Cuna ynpyroctu. 3akoH ['yka

15 Pemenue 3agad mo teme "Cuia
yrpyroctu"
JlaGopatopHas pabota "HccnenoBanue

16 3aBHCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaruu npyKuHb"

37 Cuna tpenus. Koadounment tpenus

13 JlaGopaTtopHnas pabota "Onpezenenue
KOd(pPUITMEHTA TPEHUS CKOJBKCHHUS "
JlaGopaTtophast padota "HcciaenoBanue

39 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT
CHJIbI HOPMaJIbHOTO JTaBJIeHUS "

40 JIB>KeHUE TeJ MO OKPY>KHOCTH MO/
JIEUCTBUEM HECKOJBKUX CUJI

41 3akoH bepHyum u nogbEéMHas cuiia Kpblia
VYpoxk-koupepennus "CoBpeMeHHbBIE
JeTaTeabHbIe annapatkl, Cy1a Ha

42 MOJBOJIHBIX KPBUIbSIX, aHTUKPBLJIO HA
CKOPOCTHBIX aBTOMOOUJISIX. JIBIDKEeHHE
1oe3/ia Ha MarHUTHOM moynike"

43 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO

TATOTCHUA




JIBr>KeHUE Tel BOKPYT I'PaBUTALMOHHOIO

4 ueHTpa. [lepBas kocMuueckasi CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBECHE MaTepUaIbHOM TOUKH.
AOCom0THO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 Vpok-uccienoanue "OnpeneneHne
LEHTPA TSHKECTH PA3JIMYHbBIX TET"
Nmmnynsc Tena. IsMeHeHHe uMItybca.

49 Nmnynbe cuiibl. Ypyroe v Heynpyroe
B3aUMOJICUCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTuBHOE NBIKEHNE
Pemenue 3agau no reme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE
nBmxenue"

53 Mexanunueckasi paboTa U MOUTHOCTb

54 PaGora cuibl TsKECTH, CHITBI YIPYTOCTH U
CHWJIBI TPEHUS
JlaGopatopHas pabora "OnpezneneHue

55 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTaIbHON
MOBEPXHOCTH"

56 CBsI3b 3HEPTHH U pabOTHI
JlaGopaTtopHas pabota "Onpezenenue

57 paboTHI CHJIBI YIPYTOCTH MPHU MOABEME

Tpy3a € UCIIOJIB30BAHUCM HCTIOABHUIKHOT'O U




[MOABMYKHOTO OJIOKOB"

58

[ToTreHManpHast SHEPTUst

59

Kunernueckas sueprus. Teopema o
KMHETUYECKON YHEPTUU

60

3aKOH N3MEHEHUS U COXPAHEHHUS
MEXaHUYECKOM SHEPrUuu

61

Pemmenue 3agad mo reMme "3aKoOHBI
W3MEHEHUS U COXpAaHEHUs MEXaHUYECKON
sHeprun"

62

[ToaroToBKa K KOHTPOJILHOM paboTeE MO
TeMme ""B3zanMoaelicTBue Tel. 3aKOHEI
coxpaHeHus"

63

KonrtponsHas pabora o teme
"B3anMoOgelCcTBHUE TEII. 3aKOHBI
coxpaHeHus"

64

Koneb6arensHoe nuxenne. OCHOBHbIC
XapaKTePUCTUKH KOJIeOaHUA: Iepuo/,
4acToTa, aMIIUTY 1A

65

MaremaTuueckuid U Npy>KUHHBIN
MmasiTHUKHU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH HEpUOa

Koyie0aHui Tpy3a Ha HUTH OT JAJTUHBI HUTH"

0.5

66

JlaGopaTtophast padota "HcciaenoBanue
3aBUCUMOCTH TIEPHO/Ia KOJIeOaHU i
IPYKUHHOI'O MasiTHUKA OT Macchl rpy3a”

67

["apMonnueckue KonebaHus

68

JlaGoparopHas padora "U3Mmepenue
patop p p
YCKOpeHHUs: CBOOOHOTO NaieHus"




69

3aryxatomue Konebanus. BelHyX)1eHHbIE
KosiebaHus. Pe3oHaHc

70

IIpeBpamienue 3Hepruu npu
K0J1e0aTeIbHOM ABMKEHUNA

71

VYpok-uccienoanue "[IpoBepka
HE3aBHCHMOCTH MEepHOJIa KoJIeOaHU
rpy3a, HOJBEIIEHHOIO K JIEHTE, OT MacChl

rpy3a"

72

MexaHu4yecKkue BOJIHBI: MPOJIOJIbHBIE U
MOTepeYHbIe

73

CBoiicTBa MeXxaHMYECKUX BOJIH. JlinHa
BOJIHBI M CKOPOCTB €€ paclpOoCTPaHECHUS

74

VYpok-uccnenosanue "Habmronenue
uHTEephepeHINU U TU(PAKIUK BOJTH HA
MOBEPXHOCTHU BOJBI"

75

VYpok-koHpepennus "MexaHUUIECKue
BOJIHBI B TBEpIOM Telie. CelicMUYecKue
BOJHEI"

76

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

77

Pemenue 3amgau no reme "3ByK"

78

Ypok-uccienoBanue
"DKCIEPUMEHTAIBHOE OINPEICTICHHE
TPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Koebanuit"

79

['poMKOCTb 3BYKa M BHICOTA TOHA.
AKyCTUYECKU PE30HAHC.

80

Ypok-uccnenosanue "Habmonenue u




00BSICHEHHE aKyCTHYECKOro pe3oHaHca"

NudpaszByk u ynprpa3Byk. Kondepenius

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"

2 DJIEKTPOMArHuTHOE MOJIE U
3JIEKTPOMArHUTHbIE BOJTHbI

83 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koudepennus "llkana
9JIEKTPOMArHUTHBIX BOJIH. Mcronp30BaHue

84 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBsi3u. Panmonokanus. Kocmuueckas cBsi3b
"

25 Pemenue 3a1a4y Ha onpeeieHne 4acTOTh
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

26 DneKTpOMarHuTHasl MPUPO/ia CBETA.
CxopocTh cBeTa

%7 BosHOBBIE CBOICTBA CBETA:
uHTEephepeHus U AudpaKus

28 JlyueBast MoJieb CBETa U TeOMETpUYECKas
ontuka. MlctouHuku cBera

29 [IpsamonuHETHOE pacIpOCTpAHEHUE CBETA.
3atmenus CosHia u JIyHbl

90 3akoH oTpaxeHus cBera. Ilnockoe 3epkano

91 [TocTpoenune n3o0paxeHHi,
c(hopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS
cseta. [lonHoe oTpakeHue cBeTa.

93 JlaboparopHnas pabota "Mccrnenoanue




3aBUCUMOCTHU yrna HpeJIOMJIeHI/IH oT yrna
MaJICHUsI CBETOBOTO JIyya Ha TPaHMIIC
«BO3IYX-CTEKJIO»"

94

VYpok-uccnenosanue "AHanuz u
00BSICHEHHE ONTHYECKOT0 MUpaxa"

95

Vpok-koupepennus "Hcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

96

JIuH3a, X011 Jy4deil B TUH3E

97

dopmyIia TOHKOU JIMH3BI

98

JlaGopaTtopHast pabota "Onpezenenue
(OKYCHOTO pacCTOSHUS M OTITUIECKOM
CHJIBI COOMPAFOIICH JTUH3HI"

99

[Toy4enne n300paxeHuii ¢ TOMOIIBIO
coOuparoIei U pacCeUBaOIICH JTUH3

100

Ypok-konpepennus "[IpuHnmn qeiicTBus
ONITUYECKUX MPHOOPOB (MUKPOCKOII,
Teneckor, ¢poroanmnapar)"

101

I'ma3z xak onTudeckas cucreMa.
bim3opyKoCTh U JaIBHO30PKOCTh

102

Paznosxenue 6enoro cBeTa B CEKTP.
Onrwitel HerotoHa. Ciioxxenue
CIIEKTPaJbHBIX IBETOB. /[ucnepcus cBera

103

Ypok-npaktukyMm "Habmronenue u
00BSICHEHUE OIBITOB IO PA3TI0KEHHUIO
Oenoro cBera B criekTp. [lomydenue 6emoro
1[BETa MPH CJIOKEHUU 1IBETOB"

104

OmnbiThl Peszepdopaa u muianerapHast




MOACb aToOMa

105

IToctynatel bopa. Moaens atoma bopa.
Hcnyckanue v moriomeHue cBeTa aTOMOM.

106

KBautbl. JInHeiuaTbie CIEKTPBI

107

VYpoxk-npaktukym "HaOmonenue
CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB
W3JTy4eHUs U UCITyCKaHus"

108

PanmnoaktuBHOCTB. Anb(a-, 6eTa- u
I‘aMMa-I/ISJIy‘-ICHI/IH

109

Ctpoenue aromHoro siapa. Hyknonnas
MoOJieJIb ATOMHOTO sJIpa

110

PannoaktuBHbIe npeBpamenus. M30Tomnsl

111

[lepuon nomypacnana

112

VYpoxk-koudepenuus "/leiicTBue
PaZMOAaKTUBHBIX U3TYYECHUH Ha )KUBbIE
OpraHu3MBIL. 3alUTa OT PAAHOAKTHBHOTO
n3IydyeHus"

113

Snepuble peakiyu. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MacCOBOT'O YHUCET

114

DOHeprus cBsI3U aTOMHBIX s1ep. CBA3b
Macchl ¥ DHEPTUU

115

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

116

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

117

VYpoxk-koupepennus "Anepuas
JHEpreTHKa. JKOJIOrHYecKHUe MpooIeMbl
SIIEpHON PHEPreTUKH"




118

[ToaroroBka Kk KOHTPOJILHOU paboTE MO
teMme "Kosnebauusa 1 BoiHbL. CBETOBBIE U
KBaHTOBEIE IBJICHUA"

119

KonTponsHas padora o teme "Konebanus
1 BOJIHBI. CBETOBBIE U KBAHTOBBIE
siBJIeHUS "

120

Pemenue pacyeTHbIX MO TEME
"Mexanuyeckoe ABuxKeHue"

121

Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3agad4 mo reMme "Bzaumonencrsue ten"

122

Pemenune PaCUYCTHBIX U KaUCCTBCHHBIX
3a/1a4 1o TeMe "3aKOHbl COXpaHEHUS
SHEPrYU U UMITyJibca'

123

JlaboparopHble pabOTHI IO TEME
"MexaHn4ecKkoe aBrmxeHue"

124

JlaGopaTopHbie pabOTHI 110 TEME
"Bzaumonerictsue ten"

125

JlaboparopHsie paboTs 1o Teme "IIpocTeie
MEXaHU3MBbI"

126

Pemenune PaCUYCTHBIX U KaUCCTBCHHBIX
3azna4 no teme "Temnossle mpoueccs”

127

Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3aga4 mo treMe "BiaaxHocTh"

128

Pemenue PaCUYCTHBIX U KaUCCTBCHHBIX
3aaa4 o teme "KIIJ[ TermnoBbix
nBurarenein”

129

PemeHHe paC‘-IeTHI:IX N KAYCCTBCHHBIX
3a7a4 10 TeMe "3aKOHBI HOCTOSIHHOT'O




ToKa"

Pemenne PaCUYCTHBIX U KaUCCTBCHHBIX

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

131 JlaGopaTopHbie paboThI 10 TemMe "3aKOHBI 1
IMOCTOSIHHOTO TOKa"

132 JlabopatopHble pabOTHI IO TEME 1
"CBeToBbIC SBICHUS"

133 PaGora ¢ Tekcramu 1o TeMe "3aKOHBI |
COXPAaHEHHUs B MEXaHUKe"

134 PaGora ¢ Texcramu o Teme "Komebanus u 1
BOJIHBI"

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

136 PaGora ¢ Texcramu o Teme "KBaHTOBas 1 |
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 45

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






		2024-11-06T14:14:25+0800
	МУНИЦИПАЛЬНОЕ КАЗЁННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "КЛЮЧИ-БУЛАКСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




