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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yriyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHbBIX
B ®I'OC 000, a Takxe ¢ yuéTtom ¢eaepanbHON padouel MporpaMMbl BOCTIUTAHUS
u Konnenuu npenogaBanus yaeOHoTo npeamera « Du3ukay.

ConmepxaHne mporpaMmbl MO (DM3WKE HAMPABICHO Ha YIOBJICTBOPECHHE
TIOBBIIIICHHBIX 3aPOCOB OOYYArOIIMXCS, CTPEMSIIMXCA K Oonee TayOOKOMY
OCBOCHHIO (DU3MUECKHX 3HAaHUH, WU Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywaroumxca. B mporpaMmve 1o (u3Mke  YYUTHIBAIOTCA
BO3MOXXHOCTH y4deOHOro mpeamera B peanuzanuu TpedboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM 00YYEeHHUS, a TAKKE
MEXMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOydeHus (Mo Kiaccam), mpejiaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJACp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaIOIINXCS.

[IporpaMma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
TIOMOIIHM YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbI 10 y4eOHOMY TIpeIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U SIBJICHHH,
U3y4aeMbIX XUMUEH, OMoIoTuel, acTpoHOMHEH U (PU3HUECKOl reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYyUHYIO KapTUHY MHpa, MPEIOCTaBIAeT Haubojiee SICHbIC
o0pa3ipl MPUMEHEHUsI HAyYHOTO METOJIa MO3HAHUS, TO €CTh CIOCo0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEepeca K HayKe y 00y4yaronuxcs.

W3ydyenne ¢u3ukn Ha YrIyOJIEHHOM YypOBHE TMPENIoJiaracT YBEPEHHOE
BJIQJICHUC CIIETYFOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIIUMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMSI;

UHTEPIIPETUPOBATh JaHHBIC W HCIIOJH30BaTh HAYYHBIE JOKA3aTeIbCTBA IS
MOJTyYEHUs BEIBOJIOB.

[lenrn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO O0OIIETo 0Opa3oBaHUS
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBareNbHBIX oOpraHuzanusax Poccuiickoit ®@enepanyu, peagu3yrOIIMX



OCHOBHBIE  001Ie00pa3oBaTeabHble MPOrPAMMBI, YTBEPKIEHHON pelIeHHeM
Komnernn Munucrepcersa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).

[enu n3ydyenust pu3uky Ha yriryoJ€HHOM ypOBHE:

pa3BUTHE MHTEpEca U CTPEMJIEHMsI OOYYaIOIIMXCS K HAayYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAydYHOM METOJe MO3HaHus U (popMHupoBaHHE
UCCIIEJOBATENBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMHpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHHEe YMEHMH MPUMEHITh (U3MUECKHEe 3HAHUSA W Hay4yHbIE
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPYKAIOIINX SBJICHUI;

(opMUpOBaHHE NPEACTaBICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANTLHON  JeATEeIbHOCTH, CBS3aHHOW C (DU3WUKOW, TOATOTOBKA K
JanpHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU;

(opMUpOBaHHE TOTOBHOCTM K JaJbHEWIIEMY M3y4YE€HHUIO (U3MKU Ha
yri1yOIEHHOM YpOBHE B paMKaX COOTBETCTBYIOLIUX Npo¢uieil 00yueHus: Ha ypoBHE
CpemHero o0Iero oopa3oBaHuUs.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

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

npuoOpeTeHne YMEHUN aHATM3UPOBATh U OOBACHATH (U3NYECKUE SBICHUS Ha
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PELICHUsI paCUETHBIX U KAUYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3JAaHHUS U HCIIOJIb30BAHUA (PU3MUECKUX MOJENEH, BKJIIOYAs TBOPYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJACHUS U H3MEPSThH
du3znyecKkrue BEIUYUHBI, BBIIBUTATh TUIIOTE3bI U MpeAarath 3KCIepUMEHTaIbHbIC
CHoCco0bl UX MPOBEPKH, IJIAHUPOBATh U MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIILHBIE
UCCJIEJOBaHMsI, AaHAIM3UPOBATh NIOJYyUEHHBIE JAHHBIE U JI€NaTh BHIBOJIBI;

OCBOEHHE TpUEMOB pPabOTHl ¢ HHPOpMAIUEl (PUINYECKOTO COACpKAHMUS,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, UHTEPIpETAIUs U
KPUTHUYECKOE OLIEHNBaHNE UH(POpMALUY;

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



Ha uzyuenue ¢pusuku (yriyOn€HHbIN ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBanms otBoautcs 340 gacos: B 7 kimacce — 102 ygaca (3 waca B Heneno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®duzrka — Hayka O mpupoje. SIBIeHus NPUPOABI (SJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXKIpeAMEeTHbIe cBs3u). Dusmyeckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dusznueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyecKkux BETUYHH.
W3mepenne Qusnuecknx BeauuunH. OTanoHbl. Ousmdeckue mnpudopsl. llena
nenenusi. [lorpemnocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. IlepeBon
BHECUCTEMHBIX eAuHUIl B enuHUIBI CH.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4aroT npupoay. EcrecTBeHHO-
HAy4YHBI METOJ TMO3HaHUsA: HaOMI0JeHHe, IOCTaHOBKAa HAY4YHOI'O BOIpPOCaA,
BBIZIBUKEHUE THUIOTE3, OSKCIHEPUMEHT MO TMPOBEPKE THUIOTE3, OOBSCHEHUE
HaOmopaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

MexaHnueckue, TEIIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

®duznyeckre NpuOOPbHl U MPOLEAYypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
G poBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenve 1EHbI ASEHUS KAl U3MEPUTETHHOTO TpUOopa.

N3mepenune pacCTOAHUN.

N3mepenue mionaan 1 oobéma. MeTo 1 majeTku.

N3mepenne BpemeHn.

N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TeA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo psiaoB.

[IpoBeneHne wuccnenoBaHUsl IO NPOBEPKE THUIIOTE3bI: JAJbHOCTH MOJETA
HIapuKa, MyueHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM 0OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YaCTHL C
temnepatypoii. bpoyHoBckoe npuxenue. Juddysusa. BzaumopeiicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYecKnx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX U X aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJIBI.

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenune nuddysun.

HaGmronenue siBieHuil, 0OBSICHSIONUXCS MPUTSKEHUEM WIIH OTTAIKHBAHUEM
YacTUI BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIb30BaHUEM (oTorpaduit).

OneIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe paBwxenue. Ilyte u nepemenienne. PaBHOMepHOE ©
HepaBHOMEpPHOE JBMKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEp HEPaBHOMEPHOTO
nerokeHust Tenn. Ckopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBHKCHUHU.
Pacu€t nyTtu u BpeMEeHU JBUXKEHUSI.

['padwku 3aBUCMMOCTEW BENMYMH, OMKCHIBAIONINX JBIOKeHHE. OOmme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHUA. CIlIoKEHUE CKOpPOCTed JUIsl Tell,
JBHKYILIUXCS [MapaJIENbHO.

SBneHue uHepuMH. 3aKOH WHEpUWU. B3ammojnelicTBHe Ten Kak NpHYMHA
M3MEHEHUS] CKOPOCTH JBIKEHMS Tei. Macca kKak Mepa HHEPTHOCTH Tejla B
MOCTyNaTeIbHOM JBWXEHUU. IInotHOoCcTh BemecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHule o0béma BemecTtBa. CMecH M CIUIABBI
IToBEepXHOCTHAs U JIMHEWHAs IUIOTHOCTb.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuina ynpyroctd U 3aKoH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHonelcTByromas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHUS W TPEHUE MOKOs, BSI3KOE TpeHue. TpeHue B MOpUpoAe U
TEXHUKE.

Hemoncmpauyuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHUS Tela.

H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKEHHUS.

HaOmronenue siBleHNs] THEPIUU.

Habmtonenue nsmMeHeHusi CKOpOCTH MPH B3aUMOICHUCTBUM TEIL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padomul u onsimel.



OnpeneneHre CKOPOCTH PaBHOMEPHOIO ABUXKEHHS (IIapvKa B KUJKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK JaJiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

OnbIThIL, AEMOHCTPUPYIOLIUE 32aBUCUMOCTb CUJIbI TPEHUS CKOIBKEHUS OT CUJIBI
JABJICHHS U XapaKTepa CONPUKACAIOLIMUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBijieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJINYEHUS JABICHUS.
JlaBnenue raza. 3aBUCHMOCTb JTaBJICHHS Ta3a OT 00bEMa u TemmiepaTypsl. [lepenada
JABJICHUS TBEPABIMH TEJNaMH, >KUAKOCTAMM U Tazamu. 3akoH [lackans.
[THeBMaTHuECKME MAILIMHBI.

3aBUCUMOCTh  JABJICHHWS  JKUJIKOCTH  OT  TJIYOHMHBI  TOTPYXEHUS.
I'mapocratnueckuit mapagokc. Coobmaromuecss cocyasl. ['mapaBianueckue
MeXaHu3Mbl. VICroiap30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTporCTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuuuHbl CyliecTBOBaHUSA
BO3aymHOW o6osouku 3emiu. Onbit Toppuuermmu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 1 U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cloBUE BOSHUKHOBEHHUS BHITATKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3myxomiaBaHue.

Hemoncmpauyuu.

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrst aTMOCPEPHOTO ABICHUS.

Cudon.

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

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEJ: IUIABAaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TJIOTHOCTEW TeJla U JKUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BbITAJKUBAIOLIEN CUJIbL, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIIKWUBAIOIIECH CHJIbI, IEMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uian KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy3010AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckasi paboTta JIJIsl CUJI, HAIIPABJICHHBIX BJOJIb JIMHUU MEPEMEILECHUS.
MoniHocCTb.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TOJHCIACT, HAKIOHHAsS
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasuio
MOMeHTOB. [IpuMeHeHHWe TmpaBuiia paBHOBECHS phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpoctbix MexanusmoB. [IpocTeie MEXaHU3MBbI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexannueckass osHeprusa. KuHeTMueckas W NOTEHUUAIbHAs SHEPTHUS.
[IpeBpallieHre OJTHOTO BU/Ia MEXAHUUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne ycioBUid paBHOBECHUS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

W3yuyenue npaBuia peluara JJis MOABUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KI1J] moaBmKXHOTO 1 HETIOABUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI YIPYTOCTH MPU MOIABEME TPY30B MPHU TTOMOIIIH
MOJIBMXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.



Mopnenun TBEPAOro, XUAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucranmnuueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan sl HOBBIX
TEXHONOTHH. TEeXHOIOTMH TONyuyeHUsI HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOWCTB Ta30B, XKUJIKOCTEW U TBEPABIX TEJI HA OCHOBE IMOJOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAWJUISPHbBIC
aBieHUs. TelioBoe paclMpeHue M C)KaThe. 3aBUCHMOCTh JAaBJEHUS ra3a OT
o0BEMa, TeMIiepaTypbl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW SHEeprueut
TEIUIOBOTO JIBM>KEHUS YacTull. TeMrnepaTypHbIE IIKAJIBI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH JHEpPruu:
TeIUIonepeavya U copepuieHre padoTel. Bubl Terionepenayn: TEIONPOBOAHOCTD,
KOHBEKIIMA, M3JydeHue. Buapl Ttemmonepenayn B NPUPOAE M TEXHHKE.
HeoOpaTuMoCTh TEMIOBBIX NPOILECCOB.

KonuuectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHUe TeIOBOro OanaHca.

[InaBieHne U OTBEPAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenpHas
TEeIJI0Ta NapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHHS OT aTMOC(PEPHOTO
naBJjieHUsA. HachlleHHBIN M HEHACBIIIEHHBIN T1ap. BiIIaxXHOCTH BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAs TEIIOTa CTOPAHUS.

[Mpunuumner pabotel TemnoBbix asurareneil. KIIJ| TemmoBoro asuraresns.
TennoBble ABUTATENM M 3allUTa OKpPYKAOUIEH cpeabl. TenaoBele MOTEpU B
TEIIOCETSX.

3aKOH COXpAaHEHUS U MPEBPALICHUS SHEPIMU B MEXAHWYECKUX M TEIUIOBBIX
IIPOIECCax.

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysuu.

HaOntonenue sBIeHWH TNOBEPXHOCTHOTO HATSOHKEHUS, CMAyuBaHUA U
KAWL PHBIX SIBJICHUU.

Ha0ntonenue TennoBoro paciimpeHust Tedl.

W3meHeHnue AaBieHHsl ra3a Npd U3MEHEHUM O0bEMA M HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bune! Teruionepenauu.

OxJaXkieHue Ipyu COBEPIICHUHU padOThl.

HarpeBanue npu coBepiieHUH padoThl BHEIIHUMHU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

Habmronenue kuneHusl.



Ha0nroneHnue nocTostHCTBa TEMITEpaTyphl IPH IIABJIEHUH.

Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

M3mepenne TeMiiepaTyphbl IPU HOMOLIH KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIepaTyphl.

OnpiThl MO HaAOJMIONEHUIO TEIJIOBOTO PACIHIMPEHUs] Ta30B, KUIKOCTEH H
TBEPJBIX TEJI.

Onpenenenue AaBieHUs BO3yXa B Oa/IOHE IINPHULIA.

HccnenoBanne 3aBUCUMOCTM JaBJIEHUS BO3AyXa OT €ro o0bémMa u
TEMIIEpaTyphl.

[TpoBepka runoTes3sl JIUHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOntonenue wW3MeHEHHsT BHYTPEHHEH SHEpruu Tejla B pe3yJbTaTe
TEIUIONepeaun U padOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHMs TEIIO0OMEHA MPU CMENTMBAHUH XOJI0JHOU U TOpsidei
BOJIBI.

OmnpeneneHre KOJIMYeCTBa TEIJIOThI, MOJYYEHHOTO BOJAOK IPH TEIJI000OMEHE C
HarpeTbIM METAJUNINYECKUM LIMJIMHIPOM.

OnpeneneHne MOIIHOCTY TEIUIOBBIX NOTEPS (3akoH HproTOoHa-PrxMaHa).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapeHus.

Onpenenenue OTHOCUTEIBHOM BIIAYKHOCTH BO3AYXa.

Omnpenenenue yeapHON TEIUIOTHI IJIABJIEHUS JbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpHUECKUX 3apsioB. BsaummopeiicTBue
3apsKeHHBIX Tel. 3akoH Kynona.

Onextpuyeckoe mnosie. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOAHMKH, HOMAJIEKTPUKA M IOJYNPOBOJHUKH. 3aKOH
COXPAHEHUS ANEKTPUUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, KUJIKOCTAX U razax.

Dnektpuueckas memnb. Cusia Toka. DIEKTPUUECKOe HAMPSKEHUE. AMIIEPMET]P
Y BOJIBTMETP B LIENU MOCTOSTHHOTO TOKA. CONMPOTUBIIEHHE MMPOBOJHUKA. Y IEJIBHOE
CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma Ui yyactka nenu. [locienoBarensHoe u



napasuielibHOe coeuHeHHe MPOBOAHUKOB. DJ]C B Llenu MOCTOSHHOTO TOKA. 3aKOH
Oma st monuoil uenu. [IpaBuna Kupxroda. Pacu€r mpocThIX 37meKTpUYEecKHX
ueneii. HenuHelHbIE 3J1€MEHTHI.

Pabora u MOIIHOCTH JJIEKTpUUYECKOro ToKa. 3akoH Jhxoymnsa-Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH IISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTostHHBIE MarHuTHL. B3anMoaencTBrE IMOCTOSHHBIX MArHUTOB. MarautTHoe
rmoje. MarauTHoe moJjie 3eMIM M €ro 3HaueHHe JJId KU3HM Ha 3emie. OIMbIT
Opcrena. MaruuTHoe moJie 3JeKTpuueckoro Ttoka. OnbiT Ammepa. [IpuMmenenue
AJIEKTPOMArHMTOB B TEXHUKE. J[€HICTBME MArHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
Cuiia Amniepa u onpezieieHUe €€ HamnpaBieHUsl. DIEKTPOABUTATENb TOCTOSIHHOTO
TOKa. Mcnosib30BaHWE 3SIIEKTPOABUIATENEM B TEXHUYECKUX YCTPOMCTBaX M Ha
TPaHCTIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJNIy4eHHSI ~ DJICKTPUUECKOH  DHEPIHH.
DNEKTPOCTAHIIMK HAa BO300OHOBIISIEMBIX HMCTOYHUKAX DHEPTHUH. DKOJIOTHUIECCKUE
POOIEMBI SHEPTETUKH. TOTIIMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DJIeKTpU3aLus TEJl.

JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.

Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATHYECKAS UHAYKIIUS.

3aKOH COXpPAHEHHUS ICKTPUUECKUX 3aPsI0B.

MojenupoBaHu€ CWIOBBIX JIMHUM AJIEKTPUYECKOTO TOJS C MOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpoBOAHUKY U AUDIICKTPUKH.

McTOYHHKH TTIOCTOSIHHOTO TOKA.

JlencTBUs SNEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbI1 pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar 1 MarasuH COnpOTHUBIICHUM.

B3aunmMopaelicTBHE TIOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.

MoiennpoBaHi€ MAarHUTHBIX MOJIE MOCTOSTHHBIX MArHUTOB.

OmnbIT Ipcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.



DNEeKTPOABUTATEINb TOCTOSIHHOTO TOKA.

OneiTel @apagnes.

DneKTporeHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

OnpiThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHH H
UHIYKIUEH.

HccnenoBanve JEHCTBUS BJEKTPUYECKOTO TMOJS HA MPOBOJAHUKUA U
JTVBJIEKTPUKHU.

COopka 1 UCTIBITAHUE ANEKTPUUECKON 1IeTH MOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPSDKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnepITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOrO COMPOTHUBIICHHUS
IIPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAIN MTONIEPEYHOTO CEYEHUS U MaTepuaa.

Onpenenenue yaenabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIHOXKEHHUS HANPSHKECHUW TMPU  IOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CWIbl TOKA MPU NapajuIeIbHOM COEOUHEHUU
PE3UCTOPOB.

Omnpenenenue 3/[C 1 BHYTpEHHETO CONPOTHUBIICHUSI UICTOYHUKA TOKA.

[Tposepka mpasui Kupxroda.

[TpoBepka BeinogHEHUs 3aKkoHa OMa /U1 TOJIHOM LENu.

N3yyeHue BOJbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMITbI
HaKaJIMBaHUS WJIH MOJYITPOBOIHUKOBOTO IUOAA).

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.

OnpeneneHne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIAECISIEMON HAa PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MIPU UX OObEIMHEHUH U
pa3ielIeHn .

HccnenoBanue NeWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM W MAarHuTa OT CHWJIbl M HalpaBJEHUs TOKAa B KATYIIKE U OT HAIAYHUA
(OTCyTCTBHS) CepACYHUKA B KAaTYIIIKE.

W3yyeHue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nu3ydenue paboThl HIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnpITel 1O  HKCCIECIOBAHUIO  SIBJICHUS DJIEKTPOMAarHUTHOM HMHAYKLUU:
UCCIIENOBAaHUE N3MEHEHUI 3HAUECHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC



Pasznen 8. MexaHuyeckue siBJ1eHUs.

Mexanuyeckoe JBmKeHUe. MarepuanbHas Touka. CrnocoObl omnucaHus
MEXaHUYECKOTO JABWXEHUS: TaOJIMYHBIN, rpaduyeckuit, aHanutuueckuii. Cucrema
oTcuy€Ta. OTHOCUTETBLHOCTh MEXAHUYECKOTO JIBUXKEHUSI.

BekTopHbie BEIMUYMHBL, ONepalMi ¢ BEKTOpaMu, IPOEKIMK BekTopa. Pagnyc-
BEKTOpP MATEPUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NPSAMOJIMHEWHOE IBMKEeHNE. HepaBHOMEpHOE NpsIMONIMHENHOE IBH>KeHUE. CpeaHsis
Y MTHOBEHHAasi CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUHU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoHOTO TaaeHus. OnbIThl [amues.

['padrueckas mHTEpHIpeTalns YCKOPEHUs, CKOPOCTH, MPOMIEHHOTO MyTH U
NEPEMEILICHHS 1JISI IPSIMOJIMHENHOTO JBUKECHMUS.

JIBrkeHue Tena, OpOIIEHHOTO IO/ YTIIOM K TOPU30HTY.

JIBrKEHHE MO OKPYKHOCTHU. JIMHEHHAasE CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 9acTOTa OOpaIieHus IpU PaBHOMEPHOM JBIKEHUU 1O OKPYKHOCTH. CKOPOCTh U
YCKOPEHHUE MPHU JIBUKEHUU 10 OKPYIKHOCTH.

Bekrop cuibl. PaBHOIEHCTBYOIIAS CHJIA.

[lepBoiii 3ak0H HptoToHa. Bropoi 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyIEPIIO3UIINN CHIL.

Cuia ynipyroctu. 3akoH ['yka. Criia TpeHHUsI: cujla TPEHUSI CKOJIbXKEHHUS, CHUIIa
TpEeHUs TIOKOs1, ipyrue Buibl Tpenus. Koadduiuent tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH MO IEUCTBUEM HECKOIBKUX CHIL

3akon bepnymnu u noabéMHas cuia Kpbuia. COBpeMEHHBIE JIETaTENbHBIC
amraparel, CyJa HAa NOOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUJIsIX. [BrKEeHHE Moe3/1a Ha MAarHUTHOM MOAYIIKE.

Cuiia TS)KECTM M 3aKOH BCEMHUPHOIO TATOTEHHUS. J[BMXKEHUE TEN BOKPYT
rPaBUTAIIMOHHOTO IMIeHTpa (B ToM uucie muaHer Bokpyr Comaia). IlepBas
KOCMMYECKasi CKOPOCTb. HeBeCOMOCTh M EpETpy3KHu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbce Tena. MisMenenue umiynbsca. IMnynbse Ciiibl. YIPyroe u HEynpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPAaHEHUsI HMITyJibca. PeakTuBHOE
JIBUKECHHUE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnanbHas sHEPTUs Tela, MOJHATOrO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH U3MEHEHHUSI U COXPaHEHUs
MEXaHWYECKON YHEPTUH.

Jlemoncmpayuu.



HaOmroneHne MeXaHMYECKOro IBUXKEHHS Tela OTHOCUTEIBLHO Pa3HbIX Tl
OTCYETA.

CpaBHEHHE MyTE€Hd W TPACKTOPUIl JABWKEHUS OJHOIO M TOrO K€ Teja
OTHOCUTEILHO Pa3HbIX TeJl OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenue ABUKEHMS Tena MO OKPYKHOCTH.

HabGnronenne MexaHMYEeCKUX SIBJIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mTpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHTEIILHO
KabuHeTa QU3UKH.

HaGmronenue paBHOBecust Tein, CBOOOAHOTO MaACHUS, KOJIeOaHusI MasTHUKA B
WHEPUUAIIBHBIX CUCTEMAaX KaK MOJITBEPKICHUE MPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHHUSI TeJla OT €r0 MacChl U ACHCTBYIOIIEH HAa HETO CHUJIBI.

HabGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKEHUHU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIPYTOM B3aUMOJECHCTBHUU.

CoxpaHeHue UMITyJIbca MPU YIPYTrOM B3aUMOJICHCTBUU.

HaOmronenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

CoxpaHeHue SHEepTUU MPU ABUKEHUU Tella MO IeUCTBUEM MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajlbHEHIIEro paBHOMEPHOTO
JBHO>KCHUS IAPUKA WIN TEIIEKKH.

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpyCKa WU IBIKCHUS IIIApUKa
110 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tejla TpH PaBHOYCKOPEHHOM JIBHDKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHON
CKOPOCTHU ITyTH OTHOCSITCS KakK Psii HEUETHBIX YUCEJN, TO BpEMEHA OJJMHAKOBBI.

HccnenoBanne NBIKEHMSI Tella, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIbI  TPEHHUSI CKOJBXEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PuIeHTa TPEHUS CKOJIBXKEHUS.

OmnpenenenHre KECTKOCTU PYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTeneHu AedhopMaIiy MPYy>KUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja 10
TOPU30HTAIBLHON MMOBEPXHOCTH.

OnpeneneHue pabOThl  CWJIBI  YIPYTOCTH TIPpU  MOIBEME Tpy3a ¢
HCIIOJIF30BaHUEM HEIIOIBHKHOIO U ITOABIIKHOTO OJIOKOB.

Pa3nen 9. Mexanuueckue Koj1eO0aHUsl M BOJIHbI.

KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TEPUOT,
4acToTa, aMIUIUTyAa. [apMoHMuYeckue KoJyieOaHus. 3aTyxarllue KoJjeOaHus.
Brinyxennsie kosie0anus. Pesonanc.

MaremaTnyeckul W IpYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum mnpu
K0JIeOATCILHOM JIBUKCHUM.

Mexanuyeckue BoaHBL. [IpomonbHble W mMonepedyHblie BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTephepeHuus u nudpakuus. JirmHa BOJHBI U CKOPOCTh €8
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJHBI.

3Byk. PacnpoctpaHeHne M oTpakeHHe 3ByKa. ' pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u ynbTpasByk. Mcmomnb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSX.

Jlemoncmpayuu.

HaGmrogenne komeOaHmii Ted MOA JCHMCTBHEM CHJIBI TSDKECTH U CHIIBI
YOPYTOCTH.

HaOGmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOmronenue BeIHYXIE€HHBIX KOJIEOaHHUM U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Ha6mronenue natepdepennmn u qudpakiuy BOJIH HAa TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopnsie padomul u onvimel.

Omnpenenenre YaCTOTHI M MEpUOAa KOJIEOAaHUH MAaTEMaTHUYECKOTO MAasSTHHKA.

Omnpenenenre 4acTOTHI U MEPHOIa KOJICOAaHUH IPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH MEpUOJia KOJIeOaHUN MPYKUHHOTO MasiTHUKA OT
MAacCCHhI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tiepuoja KojeOaHWid Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MacChl Irpysa.

OMBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJIeOaHU MPYKUHHOTO
MasiITHUKA OT MACChI Tpy3a U KECTKOCTHU NPY>KUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TaACHUSI.



Pasznen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
JIEKTPOMArHUTHBIX BOJIH JUUIS COTOBOM CBsA3U. Pannonokanusa. Kocmudeckas CBs3b.

OnekTpomMarsuTHas npupoga csera. CKopocTh cBera. BoiaHOBBIE CBOMCTBA
cBeTa: MHTephepeHns U AUPPaKIIHSL.

Hemoncmpauyuu.

CBoMiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie padomul u onsimel.

N3ydyeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIBLHOTO
TenedoHa.

ITpoBeneHne ONbBITOB O HAOIIOIEHUIO UHTEP(PEpEHIIMH U JUPPAKIIH CBETA.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBass MojJenb cBe€Ta M TE€OMETpUYecKas oNnTuKa. VICTOYHHMKM CBeTa.
[TpssmonuueiiHOe pacnpocTpaHeHue ceeta. 3atMenust Connua u JIynsl. OtpaxkeHue
cBeta. [lnockoe 3epkano. 3akoH oTpaxkeHus: cera. [locTpoeHne u300paKeHUI,
c(OPMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue ceera. 3akoH npesiomieHus ceeta. [lonHoe oTpakeHue cBera.
Hcrnonb30BaHue MOJTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
nU300paxkeHuil, CcOOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHuYeckas cucTeMa
¢oroanmnapara, MUKpPOCKONAa M Tejeckona. [J7a3, Kak ONTHYECKas CHCTEMA.
bim30pyKOCTh M AAaNBHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. JlUcHiepcust CBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHU B IIIOCKOM 3€pKaie.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBOJ,.

Xona aydeil B coOuparoiieii InH3e.

XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.

[TosryueHnue n300paxeHU ¢ TOMOILBIO JIMH3.

[Tpunuun aeiicTBus Goroanmnapata, MUKPOCKOIA U TEJIECKOIA.

Monaenb riasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.



[Toydyenune 6em0T0 CBETA MPU CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIJla OTPaXEHUsS CBETOBOrO Jiyda OT YyIJia
MaJICHUS.

N3yyeHue CBONCTB N300pakeHUsI B TNIOCKOM 3epKaJie.

HccnenoBanrie 3aBUCUMOCTH yTJla MPEJIOMIICHUS OT yIJia MaJeHUs CBETOBOTO
Jy4a Ha TPAHUIIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHUM C TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenue (QOKYCHOIO pPacCTOSHUA M ONTHYECKOM CHIIBI cOOMparomiei
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTD.

OneITEl IO BOCHPHUATHIO IBETA NPEIMETOB MPU WX HAONIOACHUHU 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJI€eHHUS.

OmnbiTel Peszepdopaa u mmanerapHas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro szapa. HW3zortonsl. PaanoaxTuBHBIE
npeBpaienus. [lepron monmypacnana atoMHbIX siaep. JelicTBue paguoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alIUTa OT PAJMOAKTUBHOTO U3TyUYCHUSI.

SAnepHbie peaknuu. 3aKOHbI COXPAHEHHUs 3apsiOBOIO U MacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenus snaep. Mcrounuku sHeprum ConHuoa u 3BE3A. SlaepHas dHepreTuka.
DKOJIOTMYECKHUe NpoOIIeMbl SIAEPHON SHEPTETUKH.

Hemoncmpauyuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.

CnexTpsl pa3au4HbIX ra30B.

CnekTp Bogopo/a.

Habmonenue tpekoB B kamepe BusnbcoHa.

PaboTta cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

Peructpanus usinydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

HabnrogeHune CruionIHbIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(mo dhoTtorpadusm).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMAaTH3aluu
1 00001IIeHUS TIPEAMETHOTO COACPIKAHUS U OTIBITA ICITEIILHOCTH, MPUOOPETEHHOTO



Ipu HW3YYEHUW BCEro Kypca (u3uku yriayOia€HHOTO YpOBHS, a TakXkKe s
MOATOTOBKY K OCHOBHOMY TOCYJaPCTBEHHOMY JK3aMEHY 10 (pu3uKe.

B nmporecce wu3yueHus JAHHOTO MOAYJS PEANTM3YIOTCS W TOJTY4aroT
JajgpHeWIlee pa3BUTHE Y4eOHBIE JACHCTBHS, OOCCIEUMBAIONINE JIOCTHIXKCHHE
NpPEAMETHBIX W METalpeAMETHBIX pe3yjbTaToB oO0ydeHus, GOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHUE W ONHMCAHKE SBJICHUI HA OCHOBE
npuMeHeHUsT (QU3UYECKUX 3HAHWM, MCCIE0BATEIbCKUE JCUCTBUS (BBIIBHKCHUE
THIIOTE3, MMOCTAaHOBKA IICM W TUTAHMPOBAHWE HMCCIICIOBAHUS, aHAIW3 JaHHBIX U
MOJTy4Y€HHE BBIBOOR).

[IpennoututenbHO (GOpPMON OCBOEHUSI MOAYJS SBISETCA TMPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

perieHne 3a7a4, OTHOCSIIMXCA K Pa3IMYHBIM pa3feiaM W TeMaM Kypca
(GbU3UKH, B TOM YKCIIE 3a7a4, HHTEIPUPYIOIIUX COACPKaHUE Pa3HBIX Pa3/IeiioB;

BBITIOJTHEHHE JTAOOPATOPHBIX pabOT M OMBITOB (BKJIIOUYast paOOTHI M OIBITHI U3
MepeuyHe K pasaenaM Kypca) B YCIOBUAX CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS
MIPOBEICHUSI UCCIICIOBAHMS, BEIOOpA 1 000OCHOBAHUS METOJIa U3MEPEHUS BEIMYNH,
COOPKH SKCTIEPUMEHTAIBHON YCTAHOBKY;

BBITIOJTHEHHE MPOOJIEMHBIX 3aJJaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl MO €CTECTBEHHO-HAyYHOM TpPaMOTHOCTH), B TOM YHCJE 3aJaHui ¢
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HajJ TPYNIIOBBIMU WJIN UHAUBUAYATLHBIMU IPOSKTAMH, CBSI3AHHBIMU C
cojiep’)kaHueM Kypca (PU3HKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONMIETO MOJYJISI MOXKET 3aKaHUYMBATHCS
MPOBEJICHUEM JIUATrHOCTUYECKON pabOThl 32 Kypc (DU3MKHU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTENEHb TOTOBHOCTU OO0YYAFOIIMXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy TI0 (Qusuke, a  Takxke
CBUJICTEJILCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus Gu3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyyatomierocs OyayT copMUpOBaHbI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYeCKO HAYKH;

LEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasxcO0anckozo u Oyxo8HO-HPABCHEEHHO20 60CNUMAHUA:

TOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJICHUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHUEM JOCTUKEHUN
busukwy;

OCO3HAHHE BAXHOCTHM MOPAIbHO-3TUYECKUX MPUHILMUIOB B JIESITEILHOCTH
Y4EHOrO;

e 3)acmemuuecko2o 60CHUMAHUS:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PU3MYECKON HAyKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

o 4)uennocmu HayuHo20 NO3HAHUSA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXHEHUILIEH COCTABIISIOLIEN
KYJIBTYpBIL;

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYK CHUCTEMY HAay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IHI;

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPECa K WCCIENOBATEeIHLCKOU
NEATEIIbHOCTH;

e 5)popmuposanun Kynomypot 300p06bsa U IMOUUOHATILHOZ0 OIA2ONONYUUA:

OCO3HAHHE IIEHHOCTH O€30MacHOro o0paza >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpPYJIOBAHHEM B
JIOMAlIHUX YCIIOBHUSIX;

c(hOopMUPOBAHHOCTD HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y APYyroro 4eioBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEILICHHH MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
00pa3zoBaTenbHON OpraHu3alid, TOPOoJa, Kpasi) TEXHOJIOTHIECKOW U COIUATHHOU
HaIPaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCJIE U (PU3NYECKUX 3HAHUM;

WHTEpEeC K MPaKTUUECKOMY U3Yy4YeHUI0 Mpodeccuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IK0J102UYECKO20 6OCNUMAHUSA:

OpUCHTalUsI Ha TPUMEHEHHE (U3WUECKUX 3HAHWUW IS PEIIeHUs 3a7ad B
00J1acTH OKpY>KaIOIIeH Cpeibl, TIIaHUPOBAHUSI TIOCTYIIKOB U OILICHKH UX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

OCO3HaHME TJI00AIBHOTO XapaKTepa IKOJOTHYECKHX MPoOJeM M MyTeu HuX
pelIeHus;

e 8)aoanmayuu K uBMEHANOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOH O
cpeowl:

MOTPEOHOCTh BO B3aMMOJICMCTBUM TIPU BBITIOJTHEHWW WCCIIEIOBAaHUN H
MIPOEKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSAM JPYTHUX;

MOBBILIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIESITEIbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUN, YMEHUN (OPMYIHUPOBATH
UJIe, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUAX;

OCOo3HaHuE JMe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

MJJAHUPOBAHUE CBOETO PAa3BUTHS B TPUOOPETEHUM HOBBIX (DU3NUECKUX
3HAHUM;

CTpeMJIEHHUE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOILIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTte ocBOEHHS IPOrpaMMBI 110 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyuvaromerocss OyayT cQOpMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIC YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIE  Yy4eOHBIE  JEHCTBHUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSL.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble JJornueckue a1eiicTBHA:
BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKU 0OBEKTOB (SIBICHUN),
KJIACCU(PUIIUPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHSI B pacCMaTpUBAEMBbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISIT TPUYMHHO-CIEJCTBEHHBIE CBA3M NPU H3YYCHUH (PU3NYECKUX
SIBIICHUN W TIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIH30BAaHUEM JCTYKTUBHBIX H
WHAYKTUBHBIX  yYMO3AKIIOYCHUW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus: ydeOHON (Pu3nvecKkoi 3amaun
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUsS, BHIOOp Hamboyiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,

IPOBOAUTH MO CAMOCTOSTEIFHO COCTaBJICHHOMY IUIAHY OINBIT, HECIOXKHBIN
buznYECKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(MOPMAIIUIO, TTOTYICHHYIO
B XOJI€ MCCIICI0OBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
POBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEIIee pa3BuTre (GU3HUECKUX MPOIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unopmanmeii:

NPUMEHATh PAa3IMYHBbIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPH TMOHWCKE U
orOope nH(pOpMaIlUK WIH JAHHBIX C YIETOM MPEAI0oKEHHONW yaeOHOM Pr3ndecKo
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

OIICHWBATh HAAEKHOCTh HHPOpPMAIMH TIO KPHUTEPHUSM, MPEITIOKESHHBIM
YUUTENEeM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
uHbOpMaAllMl W WJUTIOCTPUPOBATH pElIaeMble 3aladll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIIMSIMH.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe NeiCTBUS:

B X0JI¢ 00CYKJIeHHsI y4eOHOT0O MaTepuaa, pe3yJibTaToB Jab0paTOPHBIX paboT
U TIPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMBbl M BBICKA3hIBAThH
UJICH, HAIICJIICHHBIC Ha PEIICHHE 3aJaud W TOJJIepKaHUEe OJiarokeaaTeIbHOCTH
0OIIIEHHNS,

COTIOCTABIIATh CBOM CYXKJICHHS C CYXKIEHUSMHU JPYTUX YYACTHUKOB JTAJIOTa,
0OHapyKHUBATh PA3THYNE U CXOJICTBO TIO3UITUH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3MYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU pelIeHU KOHKPETHON (pr3nueckoit mpoOaIeMsl;

IPUHUMATh LEIH COBMECTHOU JEATEIIbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
e JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYXKIaThb MPOIECCHl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITNOJIHATh CBOIO 4YacTh padOThI, AOCTUIas KayeCTBEHHOIO pe3yjbTaTa IIo
CBOEMY HAIIPaBICHUIO M KOOPJAMHHUPYS CBOM JACHCTBHUS C APYTMMHU YJIEHAMHU
KOMAaH/1bl;

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

PeryasiTuBHbIE YyHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYyAIUsAX, TPEOYIOMUX ISt
peneHust GU3NYECKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  MNPUHSATUS  pelIeHUM
(MHAMBUyaTbHOE, IPUHSATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUN TPyHIoi);

CaMOCTOSITEIbHO COCTAaBJISITh QJITOPUTM PEIICHUS (U3UYECKOW 3amauu Win
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATH MIpe/ijiaraeMble BApUAHTHI PEIICHUN;

Jenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, S3MOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYalluu U peAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYUHBI  JOCTWXKEHUA  (HEAOCTHXKEHHUs)  pe3yJbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JE€ATEIIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOT0 HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIINXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYroro 4YesjoBeKa B XOJIe CIOpa UM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIoro.

MPU3HABATh CBOE MPABO HA OIMIMOKY MPH PEIICHUH (PU3NUECKUX 3374 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIily 00y4yeHus ¢ 7 kaacce npeIMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:



WCIIOJIH30BATh MOHATHA: (PU3NUECKUE W XUMHUYECKUE SIBJICHUS, HaOI0IeHNE,
HKCMEPUMEHT, MOJIEIb, TUIIOTE3a, AMHUIIBI (PU3MUECKUX BETUYHMH, aTOM, MOJIEKYIIa,
arperaTHple  COCTOSIHHSI ~ BemiecTBa  (TBEpJoE, KHUAKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOIIAs cuJl, AepopMauus (ympyras, IulacTHUeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;

YBEPEHHO pasnuyarh sBieHuS (qud@dy3us, TEMIOBOE IBMIKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JIBUKEHHUE, WHEpLUS,
B3aUMO/JICMICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILCHUS,
nepeaaya JaBlieHUs TBEPABIMU TEJIaMH, XUAKOCTIMU M Ta3amu, aTMochepHoe
JABJICHUE; TIJIaBaHUE TEJ, IPEBPALICHUS MEXAHUYECKOW SHEPTHH ) 10 OMHCAHHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLUIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJIICHUN B OKPYKAIOIIEM
Mupe (B TOM 4Yucie (PU3NUYECKHe SBICHUS B TPHUPOJE: MPUMEPHI IBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B KMBOM M HEKUBOW MPUPOJIE, JEUCTBUE CUI TSAKECTH,
TPEHUSI, YIPYTOCTA B MIPUPOJIE U TEXHUKE, BIMSHUE aTMOCHEPHOTO JAaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHUE PbIO, pblyaru B TEJ€ YeI0BeKa), IPU 3TOM NEPEBOIUTD
PaKTUYECKYIO 33/1auy B yUeOHYIO, BbIICIATH CYIlIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
buznyecKux SBICHUH;

OTIMCHIBAaTh M3yYCHHBIC CBOWCTBA TEN M (PU3WUYECKUE SIBICHUS, WUCIIONB3YS
bu3nyeckue BeIMYUHbI (Macca, 00bEM, MIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEAHSISA
CKOpPOCTb, CHJIa YIIPYTOCTH, CWJIa TSKECTH, BEC TeJla, CHJIa TPEHHMS, HABICHUE
TBEPOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKMBAIONIAS CUJIa, MEXaHUYEeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOI()(PUIMEHT MOJEe3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKAs U MOTECHIMAIbHAS SHEPTH ), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIWMYHH, HX
0003HaYeHUs W €AUHUIBI (DU3WYECKUX BEJIUYUH, HaXOAUTh (DOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETUYMHY C APYTMMH BEJIMUYWHAMHU, CTPOUTH
rpauKu U3yYEeHHBIX 3aBUCUMOCTEN (PM3HUECKIX BEIINYUH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3HUECKUE SIBICHUS U MPOLIECCHI, HCTIONb3Y S
MpaBUJIa CIOKEHUS CHIT (BJIOJIh OJTHOM MpsiMoit), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbluara (0110Ka), «30JI0TOE PABUIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHUYECKON DHHEpruu, IOpH 3TOM JaBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAXKECHHE;

CTPOUTH MPOCThIe (U3MUECKHUE MOJENIHU pPeabHbIX OOBEKTOB, MPOIECCOB U
ABJICHUM, BBIACIATH IPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLECCOB, SIBICHUHN, MPUMEHATh PU3NYECKUE MOJETH JJI O0OBSICHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs YUeOHBIX 3a71a4;



OOBSACHATH (PU3NYECKUE SIBJICHHUS, TPOLIECCHI U CBOICTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W pemiaTh
KayeCTBEHHbIE 3a/Jayd, B TOM 4YHCIE TpeOyIolHe YHCICHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HAYEHUI (U3MYECKUX BEJIMYUH, IPU 3TOM BbIOMpaTh a/leKBaTHYIO
(U3UYECKYI0 MOJEIIb, BBIABISATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYI0 ILEMOYKY pACCYKIECHHMM C ONOpOM Ha M3Yy4YEHHBIE CBOMCTBA
buznyecKux SBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemary pacyéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(¢u3uky, BeIOMpast aleKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U popMyJ1, CBSI3bIBAIOLINX (DU3MUECKHUE BETUUHHBI, 3aIIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIlICHUE 3a/1a4H, BBISBIISATH HEJJOCTAIOIIUE UITU U30bITOYHBIC TaHHBIE,
000OCHOBBIBAaTh BBIOOpP METOAAa pEUICHHs 3aJadd, HCIOJIb30BaTh CIIPaBOYHBIC
JaHHbIE, NPOBOAMTH MAaTEMAaTUYECKUE IPEOOpa3oBaHMsA M Pacy€Thl, OLICHUBATH
PEAUTUCTUYHOCTD IOJIYYEHHOTO 3HAU€HUsl (PU3MYECKON BEJIMYMHBI U OIPEIEIATH
pa3MepHOCTh GU3NYECKON BETUUUHBI, TOTYYCHHON MPU PELICHUH 33/1a4U;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU (PU3NYECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOUHBIM CHOCOO pelieHus, B OMHCAHUU
UCCIIEJOBaHMsI  PACIIO3HAaBAaTh  IPOBEPSIEMOE  MPEANOJIOKEHUE  (THUIIOTE3Y),
UHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3ysbTaT;

IPOBOAUTDH OMBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
cBoiictB Ten (mud¢ys3us, TEMIOBOE pPACIIMPEHHE Ta30B, SBICHUE WHEPIIHH,
U3MEHEHUE CKOPOCTH IIPU B3aUMOJICHCTBUY TEJI, IIepeiaya JaBICHUS )KUIKOCThIO U
ra3oM, IpOSIBICHUE JEHUCTBUS AaTMOC(PEPHOIO [JABJIEHMs, JIEHUCTBHUE IPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJI0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IEHUH, CAMOCTOATEIHLHO COOMPaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIUPOBATH BHIBOBI;

OPOBOANUTH TMPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEJIUYHMH
(paccTosiHUE, IPOMEXYTOK BpEMEHH, Macca Tella, 00bEM Tella, CUila, TEMIEpaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tejla, CUJAa TPEHHs CKOJIbKEHUS, JaBJICHHE
BO3/yXa, BHITAJIKMUBAIOIIASI CUJIA, ICUCTBYIONIAs HA MOTPYKEHHOE B KHUIKOCTH TEJIO,
KOA(PGUIIUEHT TMOJE3HOT0 JEHCTBUS MPOCTHIX MEXAaHM3MOB) C HCIOJIb30BAHHUEM
aHAJIOTOBBIX M ITU(MPOBHIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP METOJa U3MEPEHUS,
(uKcHpoBaTh NMOKa3aHUsI MPUOOPOB, HAXOJUTh 3HAUEHNUE N3MEPSEMON BEJIMYNHBI C
MOMOUIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUI U OLEHUBATh MOTPEIIHOCTD
U3MEPEHUN;

IPOBOJNUTH HECIIOKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
(¢u3nyecKux BEIWYMH (3aBUCHUMOCTH IyTH PAaBHOMEPHO JBHXKYIIErOCs Tejla OT
BPEMEHM [JBHWKEHUS TeJa, CHUJIbl TPEHHUS CKOJBXKEHHUS OT CHUJIbl HOPMAaJIbHOIO
JaBJICHUS, KaueCTBa 00OpaOOTKHU MOBEPXHOCTEH T€I U HE3aBUCUMOCTH CHJIBI TPEHUS



OT TUIOINAJM COIPUKOCHOBEHHS TEJ, CHJIBI YIPYTrOCTU OT YIJIMHEHWS MPYKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTU Tela U OT IJIOTHOCTU
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOHHBI, Ha KOTOPYIO
HOTPY’KEHO TEJIO, YCIOBHIA TUIaBaHUs TeJl, YCIOBHI PAaBHOBECHS phlyara 1 OJIOKOB):
COBMECTHO C yuuTenem (opMynupoBaTh 3agadyy W TUIOTE3y HCCIIEA0BaHUS,
CaMOCTOSITENIbHO ~ IUIAHUPOBATh  MCCIEAOBAHUE, CaMOCTOSTENIbHO COOUpPATh
IKCIIEPUMEHTAIbHYIO YCTAHOBKY C HCIIOJIb30BAaHHEM WHCTPYKIIMU, MPEACTABISTH
MOJyYCHHbIE 3aBHCUMOCTH (PM3MYECKUX BEJIMYMH B BHJE TaOIUI U TpaduKOB,
OLIEHUBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI 10 PE3yIbTaTaM MCCIIEI0BaHMS;

coOmoaTh MpaBWja TEXHUKM Oe3omacHOro TpyAa Inpu pabote ¢
J1a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MIPUHIIUIIBI IEHCTBUS MPUOOPOB M TEXHHUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECS COCY b, 0apOMETp, phIyar, MoIBUKHbII
Y HETIOJIBWKHBIH OJI0K, HAKJIIOHHAS TIOCKOCTH;

XapaKTepU30BaTh MPUHIIMIEI JEHCTBHUS W3YUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIINITHUKY, YCTPONCTBO BOAOIPOBOAA, THAPABIMYECKUNA Tmpecc, CHGOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH U HEoOXoaumble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBbI W CXEMAaTHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MpPH
peleHNH yueOHO-IPaKTHYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUsT (PU3NYECCKUX 3HAHUA B TOBCEJIHEBHOW JKU3HU JJISI O0CCIICUCHHS
Oe3omacHoCTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHUS HOPM SKOJIOTMYECKOrO IIOBEICHUS B
OKPY’KaroUIEH Cpele;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHPOPMAIH (PUZNUECKOTO COAEPKAHUS B
WuTepHere, caMOCTOSTENbHO (OPMYIHpYysl TOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUH M MYTEM CpPaBHEHUS DPA3JIMYHBIX HCTOYHHKOB BBIIEISTH
UHpOpMalLMIO, KOTOpas SBJISIETCS IMPOTHUBOPEUYMBOM WM  MOXKET  OBbITh
HEOCTOBEPHOM;

UCTIOIB30BaTh TPU BBITIOJHEHUN YYEOHBIX 3alaHUil HAyYHO-TOIMYJISPHYIO
auTepaTypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WutepHer, BiageTb NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IPeoOpa3oBaHUA
UH(pOpPMAaLIUU U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHbIE COOOIICHHS Ha
OCHOBE 2—-3 HMCTOYHHUKOB HH(pOpManuu (PU3NUIECKOro COAEp)KaHUs, B TOM YHUCIE



nyOJMYHO JeNaTh KPaTKUE COOOIICHHUS O Pe3yibTaTax MPOEKTOB WM y4eOHBIX
VCCIICIOBAaHUM, NPHU OTOM TI'PaMOTHO MCIOJIB30BATh WM3YYEHHBIM IOHATHWHBIA
anmapar Kypca (GU3UKH, COMPOBOKIATH BHICTYIUICHHE MTPE3CHTAIINECH;

NPU  BBIOJHEHUM Y4YEOHBIX IIPOCKTOB M HCCIEAOBAHUM PpPaCIPENeisiaTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMM 3aJladyaMHM, CJICIUTh 3a
BBIIIOJIHEHUEM IUIaHA JIEHCTBHUM, aJeKBAaTHO OIGHMBAaTh COOCTBEHHBIM BKJaj B
JIEATENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMOJICUCTBHUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K koHiry oOydenust ¢ 8 knacce npenMeTHBIC PE3yJIbTAThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pasMeEpPbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB UM MOJIEKYJl, arperaTHbleé COCTOSIHUSI BEILIECTBA, KPUCTAJUIMUECKUE U
amop(HBIC Tea, HACBHIIEHHBI M HEHACBHIIIEHHBIM Map, CrocoObl H3MEHEHUS
BHYTPEHHEW DJHEPIUM, DJJEMEHTAPHBIA JJIEKTPUYECKUM 3apsi, IPOBOJHUKH,
MOJIYTIPOBOIHUKHU, TUIIEKTPUKU, UCTOUHUKU TOCTOSIHHOTO TOKA, JIEKTPUIECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJMYECKHH SI3bIK (PU3UKU IpU
pelIeHNN yYeOHbIX U IPAKTUUECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SBJIICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSDKEHHE, CMauyMBaHHE, KalWUIIPHBIC SBICHHUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMsl, KHUIIEHHE, CIIOCOOBI
Terlonepesauu (TerIoNpOBOAHOCTb, KOHBEKLIUS, U3ITyUYEHHUE), TEIJIOBbIE NIOTEPH,
AJIEKTpU3aLUs TeJ, B3aUMOJCHCTBUE 3apsiiOB, JEUCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MarHUTOB, IEHCTBHE MAarHUTHOIO MOJIS Ha
IIPOBOJHUK C TOKOM) 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh [POSIBIIEHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUI B OKPYXKaIOLIEM
mupe (B TOM 4Hcie (uU3MYEecKHe SBICHUS B NPUPOJIE: TMOBEPXHOCTHBIE WU
KallWUIAPHBIEC ABICHUS B MPHUPOJE, KPUCTAIIBI B mpupoze, uznydenue CojHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
DIIEKTPUYECKUE SBIEHUS B aTtMoc(epe, 3IEKTPUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE 1oJje 3eMiH, Apel( MOI0COB, POiIb MATHUTHOTO TOJIS ISl JKU3HU Ha
3emiie, TOJIAPHOE CHSIHUE), NPU 3TOM MEPEBOJAUTH NPAKTUYECKYIO 3aJady B
yueOHYI0, BBIACIIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUI;

ONKCHIBATh M3yYEHHBIE CBOICTBA Te€l U (PU3MUECKHUE SIBJICHUS, HUCIIOJIb3YS
(u3nyecKue BeIMYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJIMUYECTBO TEIUIOTHI,
pabota rasa, ynaenbHasl TEIUIOEMKOCTh BEIIECTBA, YJENbHAsl TEIUIOTA IJIABJICHUS,
ylenabHas TeIjoTa NapooOpa3oBaHMsl, yHeidbHas TEIJIOTa CropaHusi TOIUIMBA,
KOA(PQUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAs
BJIQKHOCTb BO3/yXa, OJJEKTPUYECKUI 3aps], CHJIAa TOKA, JIJIEKTPUUYECKOE



HaIpsSOKEHUE, CONPOTUBIEHUE MNpoBOoAHMKA, DJ[C B LenM MNOCTOSHHOIO TOKA,
AIIEKTPUYECKOE yJIEeIbHOE COMPOTUBICHUE BEIIECTBA, paboTa © MOIIHOCTDH
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUWHULBI (PU3NYECKUX BEIHYUH,
HaxXoJUTh (OPMYJbl, CBA3BIBAIOIIME JTaHHYIO (DU3UYECKYIO BEIUMYHHY C JPYTUMU
BEJTUYMHAMU, CTPOUTH TPA(QUKU U3YICHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUMYNH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3HUECKUE SBICHUS U MPOLIECCHI, HCTIONb3Y S
OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BELIECTBA,
ypaBHEHUE TEIJIOBOro OajaHca, 3aKOH COXPaHEHMS JIEKTPUUECKOTro 3apsija, 3aKOH
Kynona, npuHIMI CyNeprno3uiuuy JIEKTPUUECKUX NOJIeH, 3akoH OMa i ydacTKa
nenu, npaBuia Kupxroda, 3akon Oma nist monHOU 1enwu, 3akoH [[xoyns-Jlenia,
3aKOH COXpaHEHHUs PHEPruM, MPU STOM pa3IUYaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa M €ro MaTeMaTH4YeCKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (U3UUECKUE MOJEIHU pPeabHbIX OOBEKTOB, MPOIECCOB U
SIBJICHUW, BBIJENSATH IMPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOWCTBA
00BEKTOB, MPOIECCOB, SIBICHUHN, TPUMEHATh (PU3NUECKUE MOJIEITH I OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a71a4;

O0OBACHITH (U3HUECKHUE SIBJICHUS, IPOLIECCHI M CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/Jayd, B TOM 4YHCIE TpeOyIoIIHe YHCICHHOTO OLIEHUBAHUS
XapaKTEePHBIX 3HAYCHUNU (PU3MUECKUX BEJIWYHH, MPU STOM BBHIOMPATH aJCKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO LEIMOYKY PACCYKJEHHM C OINOpOW Ha HW3YYCHHBICE CBOMCTBA
bu3nuecKux sIBICHUH, PU3nUecKre 3aKOHbI, 3AKOHOMEPHOCTU U MOJIETIH;

YBEPEHHO pelIaTh pacy€THbIC 3afaud (C Omopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKku, BbIOMpasi aJleKBaTHYIO (PU3HUECKYI0 MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OPMYJ, CBS3BIBAIOIIMX (U3UUECKUE BEITUUYHHBI,
3allMChIBATh KPATKOE YCIOBUE M PA3BEPHYTOE PEUIEHUE 3a7adyd, BbISBIATH
HEJOCTAIONINe WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUs
3a/1a4d, MCIHOJIb30BaTh CIPABOYHBIE JIAHHBIE, INPUMEHATh METOAbl aHaJIU3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUuecKue METOJbl PELICHHs 3a/1ay, TPOBOAUTH
MaTeMaTU4YecKhe MpeoOpa3oBaHUs W pacy€Tbl, OIEHUBATH PEATUCTUYHOCTD
NOJIYy4YEHHOTO 3HayeHUsi (PU3NYECKOM BETUYMHBI M OIpPEACNATh Pa3MEPHOCTH
(bU3UYEeCKON BEIMUMHBI, TOTYYEHHOMN MPU PEIICHUH 3a7a4H;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh IPU MOMOIIU (PU3NYECKUX
METO/IOB, W TMpejjaratb OPUEHTUPOBOUHBIM CHOCOO pelIeHus, B ONUCAHUU
UCCJIEIOBAHUSI  pPAcClO3HaBaTh  IPOBEPSIEMOE  MPEANOJOKEeHHe  (TUIOoTEe3y),
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;



IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (KamwJUISIpHBbIEC SIBICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBaHUS (HATrpPEeBaHMs) MpU
U3TYyYEeHUH OT I[BeTa H3Iydaroliel (MMOrIomariei) MOBEPXHOCTH, CKOPOCThH
UCTIAPEHUsT BOJBI OT TEMIEpPaTyphl >KHIKOCTH W IUIOMAAN €€ TMOBEPXHOCTH,
AIIEKTPU3ALIMS Tell U B3aHUMOJCHCTBUE ANEKTPUUYECKUX 3apsAA0B, B3aUMOJCHCTBHE
MTOCTOSTHHBIX MarHUTOB, BU3yaJIU3aIllsl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JCHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJIEKTPOJBUTATENS MOCTOSHHOTO TOKAa): (pOpMyIHpOBaTH MPOBEPSIEMOE
npeanoyiokeHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTarax  HaOIIOJICHUH,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaOOpa 000OpYyIOBaHUA,
OTHMCHIBATh XOJ OMBITa U (POPMYJIUPOBATEH BHIBOJIBL;

NPOBOJANUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (U3MYECKHX BEITUYHH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXKHOCTh BO3JyXa, CHJIa TOKa, HaIpsDKEHUE,
ylIenabHas TeMIOEMKOCTh BEIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX M IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEPEHHUs, (UKCUPOBATH MOKA3aHUs
npuOOpOB, HAXOAWTH 3HAYCHUE M3MEPSEMOI BEJIMUMHBI C TIOMOINBIO YCPETHECHUS
PE3YNIbTaTOB CEPUU U3MEPEHHIA U OIICHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE UCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3JyXa OT €ro oO0béMa M HarpeBaHUs WIH
OXJIKJICHUS, HCCIIEIOBaHUE SIBJICHUS TEINIOOOMEHA MPU CMEIIUBAHUN XOJIOTHOU U
ropsiaeid BOJIbl, 3aBUCHMOCTh COMTPOTUBJICHHSI POBOJHUKA OT €T0 JUTHHBI, TIIOMIAIN
MIOTIEPEYHOTO CEYCHHSI M yISITHHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CHUITBI
TOKa, MPOTEKAIOUIer0 Yepe3 IMPOBOAHHMK, OT HANpPSDKEHUS Ha MPOBOJHMUKE,
UCCJIEIOBaHKUE TIOCIIEI0BATEIBHOIO U MapaieIbHOTO COETUHEHUM IPOBOIHUKOB):
COBMECTHO C yuuTeneMm (HopMynHpoBaTh 3alady M THUIOTE3Y HCCIEIOBAHMUS,
CaMOCTOSITENIbHO ~ TUIAHUPOBATh  MCCIEAOBAaHUE, CaMOCTOSTENLHO  COOMpPATh
HKCMEPUMEHTAJIbHYIO YCTAHOBKY C HCIOJIb30BAaHUEM HHCTPYKLUH, MPEICTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEIIMYWH B BHUJIC TaONUIl U TPAPUKOB,
OIICHUBATH MOTPEITHOCTH, JIEIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

cobioaTe mpaBuiia Oe30MacHoOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHHUS (B TOM YHUCIIE:
CUCTEeMa OTOIUICHHS JJOMOB, THTPOMETP, TTapoBasi TypOMHA, aMIIepMETp, BOJIETMETD,
CUCTUYMK  DJICKTPUUECKOH  DHEPrUH,  DIEKTPOOCBETHUTEIbHBIE  MPUOOPHI,
HarpeBaTeNIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), TPETOXPAHUTETN U UX IPUMEHEHHE
B OBITYy U TEXHHKE, NMPUMEHEHHE MOCTOSHHBIX MArHUTOB, DJJECKTPOMATHHUTOB,



AIIEKTPOJIBUTaTEeNb TMOCTOSIHHOTO TOKAa), HCIOJb3ysd 3HAHUS O CBOMCTBax
buznyecKkux SBICHUN, HEOOXOANMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOUCTBA  U3MEPHUTENIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTUYHBIM pPUCYHKaM (KUAKOCTHBIH TepMOMETp, TEpMOC,
IICUXPOMETp, TUTPOMETP, JBUTATENb BHYTPEHHETO CrOpaHUsi, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATh CXEMbI JJIEKTPUYECKUX IeNei C MOoCIeA0BaTEIbHBIM U
napajuleIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3jnydas YCJIOBHbIE 00O3HAUYEHHUs
AJIIEMEHTOB AJNEKTPUUICCKUX IICTICH, UCIIOIb30BaTh CXEMBI i CXEMaTUYHBIC PHUCYHKU
U3YYCHHBIX  TEXHUYECKHX  YCTPOHCTB,  HM3MEPHUTENBHBIX  MNPHOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB IIPU PEUICHUN Y4eOHO-TPAKTUYECKHX 3aa4;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIONB30BaHusl (DU3MUECKUX 3HAHWU B MOBCEJHEBHOW >KM3HU ISl OOecreueHust
0e30macHOCTH TIpu OOpalleHuu ¢ NpUOOpaMu U TEXHUUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOIMYECKOrO IIOBEICHUS B
OKpYXarolen cpeae;

OCYIIECTBIISATh MOMCK HHPOpMAIH (PU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (POPMYTUPYS TOMCKOBBIHN 3aMPOC, HA OCHOBE MMEIOLIUXCSI 3HAHUN
U CpPaBHEHMs JIOTIOJHUTENIbHBIX HCTOYHUKOB BBIACIATH MHPOPMALMIO, KOTOpas
SBJISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3Mdeckoro coaepiKaHus, CIpaBOYHbIE MaTEpUajbl, PECYPChl CETH
WutepHer, BiageTh NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(pOpPMAaLIUU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE IMCHMEHHbIE M KpATKUE YCTHBIE COOOIICHHS,
0000111251 UHPOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COACpKAHUS, B
TOM  4YHclie MyOJUYHO  MPEACTaBIATh  PE3yNbTaThl  NPOEKTHOM  Win
UCCIIEI0BATENLCKOM eI TEIbHOCTH, IPU ATOM I'PAMOTHO MCIIOJIb30BaTh U3Y4YE€HHBIN
MOHSATUMHBIN anmapart Kypca (pU3UKH, COITPOBOXKIATh BBICTYIUICHUE TTPE3CHTAIUEH;

IpU BBIMOJTHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3NUYECKUX MPOIECCOB
pacmpenenartb OOS3aHHOCTH B TPYIINE B COOTBETCTBHUM C IOCTaBJICHHBIMU
3aJja4aMM, CJCIUTh 3a BBINOJHEHHWEM IUJIaHa JEUCTBUH M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ B I€ATEIBHOCTD TPYIIIBI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCWCTBUE, TPOSBIASL TOTOBHOCTb  pa3pemiaTh
KOH(JIUKTHI.

K koHity oOyuenus ¢ 9 knacce npeIMeTHbIE PE3yJIbTAThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:
WCIIOJIB30BaTh MOHSITUS (CUCTEMA OTCUYETA, OTHOCUTEILHOCTh MEXAaHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U TMEPErpy3KH, LUEHTP TAKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(QPa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, PEHTT€HOBCKOE



U3ITydeHHE, MK 3JIEKTPOMAarHUTHBIX BOJIH, UICTOYHUKH CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhI MCIYCKaHUsSl M TIOTJIONIEHUs, anbda-, OeTa- U raMma-
W3ITydeHHsI, U30TOIIbI, SIACPHAsI W TEPMOSIAEpHAs YHEPreTUKa) U CUMBOJUYCCKUN
S3bIK (DU3UKU TIPU PEIICHUHU YIEOHBIX U MIPAKTHYECKUX 3a7ad;

YBEPEHHO  pa3iuuaTh sBIEHUS (paBHOMEpPHOE H  HEPAaBHOMEPHOE
NPSIMOJIMHEMHOE JBIKEHHUE, PAaBHOYCKOPEHHOE TMPSMOJMHEHHOE JIBIKCHHE,
CBOOOJTHOE TAaJCHHWE TEJ, ABMKEHUE TIO0 OKPY)KHOCTH, B3aUMOJCHCTBUE TEI,
paBHOBECHE MaTepuaJbHOW TOYKH, PEAKTUBHOE JBHKCHHE, HEBECOMOCTD,
KoJeOaTeNbHOE JIBIDKEHHE (TapMOHWYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KoJieOaHusI), PE30HAHC, BOJIHOBOE JBHXEHHE (paclpoCTpaHEHHE U OTpa)KeHUE
3ByKa, UHTepdepeHs u nudpakxius BoJH), MPSIMOIMHEHHOE pacTpOCTPaHECHHE,
OTpaXEHHWE U TPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnoxeHue OeJoro cBeTa B CHEKTP W CIOKCHHE CHEKTPAIbHBIX I[BETOB,
CCTCCTBEHHAs  PAJUOAKTUBHOCTh, BO3HMKHOBEHHWE JIMHEHYATOrO0  CHEKTpa
U3ITy4CHHs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PH3NYECKUX SBICHUHN B OKPYKAIOIIEM
mupe (B TOM uucie (pu3uvecKkue SIBICHUS B TMPHUPOJAC: MPWIMBHI U OTIHUBBI,
neuwkeHne 1iaHeT CONHEYHOHW CHUCTEMBbl, pPEAaKTHBHOE JBHIKCHHE JKHUBBIX
OpTraHU3MOB, BOCIIPHUSITHE 3BYKOB >XHBOTHBIMH, 3€MJICTPSCEHUE, CEHCMUYECKUE
BOJTHBI, IIyHAMH, X0, IIBETA TEJ, ONTUYECKHE SBJICHUS B IPUPOJIE, OMOIOTHUUECKOE
JNEHUCTBUE BUIUMOTO, VIbTPA(PHUOIETOBOTO M PEHTTCHOBCKOTO HW3IIYYCHHH,
CCTCCTBEHHBI PaJMOAKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, PaTdO0aKTHBHOE
U3Ty4eHUEe TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJAMOAKTUBHBIX H3JIyYCHUH Ha
OpraHu3M YeJIOBEKa), MPU ATOM MEPEBOAUTH MPAKTHUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;

OMHCHIBATh M3yYEHHBIC CBOMCTBA Tel M (DU3MUECKHE SIBICHUS, HCIIOJB3Ys
duznyeckne BENIWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tela MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, MepeMeIIeHUE IMPU PaBHOYCKOPECHHOM
NPSIMOJIMHEMHOM  JIBUKCHUHM,  yIJIOBas  CKOPOCTh,  IICHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOTHOTO
NaJICHUS, BEC TeJa, IICHTP TSHKECTH TBEPIOTO Tella, UMITYJbC Tea, UMITYJIbC CHIIBI,
MOMEHT CHJIBI, MEXaHH4YeCKasi paboTa ¥ MOITHOCTh, MOTCHIIMATbHAS SHEPTHUS Tea,
MIOTHSITOTO HAJl TOBEPXHOCTHIO 3€MJIH, MOTEHIIMATbHAS YHEPTUS CKATOM MPYKUHBI,
KMHETHYECKasi DHEpPrus, IOJIHAs MEXaHW4YecKas OJHEprus, MepuoJl W dYacToTa
KOJICOaHMM, IMePHUOT MaTEMAaTHUYECKOTO M MPYKHHHOTO MAsSTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTHh 3BYKa WM BBICOTa TOHA, CKOPOCTH CBETa, IMOKa3aTelb IMPEIOMIICHUS
Cpenbl), IPU OMMMCAHUH MTPABUIILHO TPAKTOBATh (PU3NYECKUN CMBICIT UCITOTh3YEMBIX
BEJTUYMH, X 0003HAUCHUS U SUHUIIBI (PU3NUECKUX BETUMYNH, HAXOAUTH (POPMYJIHI,



CBSI3BIBAIOIIME TAaHHYIO (PU3NYECKYIO BEMYUHY C JPYTMMH BEITUYMHAMU, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUINH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3HUECKUE SBICHHUS U MPOLIECCHI, HCTIONb3YSI
3aKOH COXPAaHEHMS DSHEpPruMU, 3aKOH BCEMHUPHOIO TATOTEHHS, IPUHLIHI
CYHEPNO3ULIMY CHUJI, IPUHIUII OTHOCUTENBHOCTH [ anuies, 3akonsl HproTOHA, 3aKOH
COXpaHEHUsI UMIIYJbCa, TEOPEMY O KWHETUYECKOW 3HEpPruM, 3aKoH ['yka, 3aKOH
Bepnyniu, 3akOHBI OTpakKeHUsI U MPEIOMIICHHS CBeTa, (POPMYITy TOHKON JIMH3BI,
IUIAaHETApPHYI0 MOJEIb aToMa, HYKJIOHHYI0 MOJElb aTOMHOIO sApa, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 U MAaCCOBOTO UHMCEN MPHU SACPHBIX PEaKUUsX, MpU 3TOM
pasinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €T0 MAaTEMaTUUYECKOE BhIPAKEHUE;

CTPOUTH (PU3NYECKUE MOJIEIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBICHUIA,
BBIICTISITh TIPU 3TOM CYIIECTBEHHBbIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (U3UYECKHE MOJACIU I OOBSCHEHUs
(bu3MYeCcKUX MPOIECCOB U pelIeHUs yueOHBIX 3a/1ay;

OOBSACHATH (PUNYECKUE SIBJICHMS, TPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa, M pelaTrh
KayeCTBEHHbIE 3a/ayd, B TOM 4YHCIE TpeOyIolHe YHCICHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEJIMYUH, NPU 3TOM BBIOMPATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO LENOYKY PACCYX ACHUHM M3 2—3 IIaroB C ONOPON Ha W3Yy4YEHHbBIE
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€THbIC 3a/1a4d M0 U3y4aeMbIM TemaM Kypca (U3UKH,
BBIOMpAs aIeKBaTHYIO (PU3NYECKYIO MOJIENb, C UCIIOJIb30BAaHUEM 3aKOHOB U (popmy,
CBA3BIBAIOIIMX (DU3UYECKHE BEJIMYMHBI, 3alHUCBhIBATh KpPATKOE YCJIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISTH HEJOCTAIOIINE UM U30BITOYHBIE TaHHBIE,
000OCHOBBIBAaTh BBIOOpP METOAa pEUIeHHs 3aJadd, HCIOJIb30BaTh CIIPaBOYHBIC
JaHHBIE, TPUMEHSATH METO/IbI aHAM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpaduyecKue
METO/Ibl PEIICHU 3a/1a4, MPOBOJAUTH MaTEMAaTHUYECKUE MPEeoOpa3oBaHus U paCUETHI,
OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAa4YCHHUS (U3UYECKON BEIMYUHBI U
OTpEACNATh PAa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, MOJYYECHHOW MpU PpEIICHUU
3a/1a4u;

pacno3HaBath MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTH TPH MOMOIIU (PU3HUUECKUX
METO/IOB, W TMpejjaratb OPUEHTUPOBOUHBIM CHOCOO pelieHus, B ONUCAHUU
UCCJIEIOBAHMS  pPAclO3HaBaThb  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THIOTE3Y),
OLICHUBATh MPAaBUIBHOCTb MOPSAIKA IPOBENCHMSI UCCIEA0BAHMS, UHTEPIPETUPOBATH
MOJIYYEHHBIA PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM PU3NYECKHUX
CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsS! SHEPTUH,
3aKOHA COXpaHEHUs WMIIyJbCa, JEHCTBUE 3aKOHA BepHYIM M BO3HUKHOBEHHE



NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTh IMEpHOJa KOJNEOaHWM NPy KHHHOTO
MasiTHUKa OT MacChl Ipy3a 1 )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT aMILTUTY/IbI
MaJbIX KoJieOaHUH, IPSIMOJIMHEWHOE PaCIIPOCTPaHEHUE CBETA, PA3JIOKEHUE OEIOT0
CBETa B CIIEKTP, U3YUYCHHUE CBOMCTB M300pa)KEHUS B IJIOCKOM 3€pKajie U CBOWCTB
U300pakeHHsl TpeaMeTa B coOuparomieil JmH3e, HaOJIIOJCHHWE CIUIOIIHBIX W
JMHEHYIaThIX CIIEKTPOB U3ITyUYCHUS): dbopMynupoBaTh IpoBepsieMOe
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysbTaTtax  HaOJIIOJCHHH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa 000pydoBaHUS,
OTHMCHIBATH XOJ1 OTIBITA M JOPMYITUPOBATH BHIBOIHI,

MIPOBOJANTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaerss
CpelHee 3HaUCHUE U3MEPSAEMOI BETMUMHBI U ONPEIEIIsisl TOTPEIIHOCTh PE3yIbTaTOB
OPSIMBIX U3MEPEHH, 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHHsI (M3MEPUTEIHHOTO
npuodopa);

IIPOBOUTH KOCBEHHBIEC U3MEPEHUST (PU3NICCKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella MPHU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
naJeHUs, )KECTKOCTh MPY>KUHBI, KOYPPHUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHUUECKast
paboTa W MOUIIHOCTb, YacTOTa W TMEPHOA KOJeOaHHM MAaTeMaTUYeCKOro Hu
NPYXKUHHOTO MAasTHUKOB, (DOKYCHOE pacCTOsHHE coOuparomieii JTuH3bl U €€
ONTHUYECKAasl CHWJIA, PAJNOAKTUBHBIA (POH) C HCIIONB30BAHMEM aHAJOTOBBIX W
upOoBbIX MPUOOPOB: 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHHUs, TUIAHUPOBATH
U3MEpPEHHs, CaMOCTOSITEIbHO COOUpPAaTh  AIKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYCHHE BEJIMYMHBI W aHAIM3UPOBATH MOJYYCHHBIC PE3yJbTaThl,
OIICHUBAsSI IOTPEITHOCTh PE3yIhTaTOB KOCBEHHBIX H3MEPECHUN;

MIPOBONTH AKCIIEPUMEHTATIbHBIC MCCIICOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHUMOCTh MyTH OT BPEMEHU MpPH PABHOYCKOPEHHOM JBIKEHUHU 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCHUMOCTb CHJIBl TPEHHSI CKOJIBKEHHS OT CHJIBI
HOPMaJIBHOTO JaBJICHUS, MEpHoJa KoJeOaHMH MaTeMaTHYeCKOro MasTHUKa OT
JUIMHBI HWUTH, OIpEIeJICHHEe YCKOPEHHs CBOOOIAHOTO TAJCHUS, HUCCICIOBAHHE
M3MEHEHHUSl BEJIMYMHBI U HAIpaBiICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHUMOCTH YIJia
OTpaXeHMs CBETA OT yTJia MaJeHus, yria MpeJoMIICHUs OT yIJia NaJeHNus CBETOBOTO
Jdyd4a, UCCJIEeI0BaHUE TPEKOB: U3MEPEHHE SHEPTrUU YaCTHUIBI [0 TOPMO3HOMY MyTH
(mo ¢ororpadusim)): COBMECTHO ¢ yuuTeneM (popMyInpoBaTh 3aJlayy U THUIIOTE3Y
WCCIICIOBAHMsI, CaMOCTOSATEIBHO IUTAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSTEIHLHO
coOuparb  SKCIEPUMEHTAJbHYIO  YCTAaHOBKY, MPEACTABIATH  IOJyYEHHBIE
3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHUJE TaOMWIl U TpaduKOB, OIICHUBATH
MOTPEIIHOCTH, JAEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cobiofaTe mpaBuiia O€30MacHOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
000py10BaHUEM;



XapaKTepU30BaTh MPUHLIHUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHHUS (B TOM YHUCIIE:
CIUIOMETP, TaTYUKHU MOJOKEHUS, PACCTOSHUSA U YCKOPEHHUS, PaKeTa, 3X0JIOT, OUKH,
nepuckon, (Goroanmnapar, MHKPOCKOM, TEJIECKON, ONTHYECKHUE CBETOBOJbI,
CIEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), MCMonb3ys 3HAHUA O CBOMCTBAX
¢usznyeckux  SABICHUH W HeEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIONIb30BAaTh CXEMbl U CXEMaTUYHbIE PHUCYHKH HW3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
peleHur y4eOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbl [JIsl MOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie M COOUparoIieH JIMH3E,

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIIONb30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW JKMU3HM U1l OOECHEUeHHUs
0e30macHOCTH TMpHU OOpallleHUd ¢ NpuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsl 3JI0pPOBbSI U COOJIOJEHUS HOPM JKOJIOTMYECKOTO TOBEJCHUS B
OKpYXarolen cpeae;

OCYIIECTBIISATh MOMCK HH(POpMAIH (PU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (DOPMYJIHUPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMPEICICHUS
JIOCTOBEPHOCTH MOJYyYE€HHOH HHGOpMAIMM HAa OCHOBE HUMEIOIIUXCS 3HAHUWA U
JOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUeckoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiaaeTb npuéMamMu KOHCIEKTHPOBAaHUSA TEKCTa, NpeoO0pa3zoBaHuUs
uH(OpMAaIU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIlU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEP KAHUA, MyOIUYHO
IPEJICTaBISTh PE3YIbTAaThl MPOSKTHOM UM MCCIIEI0BATEIbCKOM NeATEIbHOCTH IPU
3TOM TPaMOTHO HCHOJb30BaTh M3YYECHHBIM ITOHATUMHBIA armapar H3y4aeMoro
paznena (U3MKM W CONPOBOXAATh BBICTYIUIGHHWE Mpe3eHTalel ¢ y4EToM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE ITNTAHUPOBAHMUE (nis kiaaccoB npoekTa «IIkoJibl — accOuMupoBaHHbIE NAPTHEPHI

Cupuycay)
7 KIIACC
KouaunyecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m Konrtpoabsnbie IIpakTnueckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka — Hayka 0 MpUpoe 2
1.2 DOU3NYECKUE BETUYNHBI 3 1
1.3 EcrecTBeHHO-HAayYHBIN METO/I TO3HAHUS 1
Hroro no paszneny 6
Pa3znea 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
2.1 CrpoeHue BemiecTBa 2 1
9 JBr>xeHne 1 B3aMMOICHCTBHE YaCTHII )
’ BEIIECTBA
23 ArperaTHble COCTOSIHUS BEILIECTBA 2
Hroro no pazneny 6
Paznen 3. /IBu:keHne U B3auMo/ieiicTBae Tej
3.1 MexaHuueckoe OBUKEHUE 11 1
32 WNuepuus, Macca, IIOTHOCTh 9
3.3 Cuia. Bune! cun 13 2
Hroro no paszneny 33

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB




41 HNasnenue. llepenaya naBineHus TBEPAbIMU 6 1
’ TeJIaMH, KHUAKOCTIMHU U Ta3aMU
4.2 JlaBiieHHE )KUIKOCTH 5
4.3 ATtMochepHOe 1aBlIeHHE 8
44 I[CI‘/’ICTBITI.G JKMJIKOCTH U Ta3a Ha 15 )
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazneny 34
Pa3nea 5. PaGoTa n MOIIHOCTB. JHEprus
5.1 Pabora 1 MomIHOCTH 5 1
5.2 IIpocTeie MexaHN3MBI 10 2
5.3 MexaHuyeckasi SHEPTUS 5
Hroro no pasneny 20
Pasznea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpPUTENEHO-0000IIAIOIINN MOTYITH 3
Hroro no pazneny 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrtpoeHue u cBOMCTBA BELIECTBA 6
1.2 TeroBbie TPOLECCHI 33 1 6.5
Hroro no paszneny 39
Pazgea 2. diiekTpuyeckne ¥ MAarHUTHbIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tea 9 )
’ Y UX B3aUMOJIEUCTBUS
2.2 IToCTOSIHHBIM 3JIEKTPUYECKUM TOK 31 1 10
23 MarHuTHbIE SIBICHUS 11 2 4
24 DNEeKTpOMarHuTHAasE HHIYKIHS 7 1 1
Hroro no pazneny 58
Pa3nea 3. IloBTOpuTeIbHO-0000 1HAI0IIM I MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAIOIIHNI MOTYITH 5
Hroro no pazaeny 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcebl
Paszpnen 1. Mexanuyeckue siBJICHUSA
MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OonucaHus
1.2 BsanMmonelicTBue Ten 18
1.3 3aKOHBI COXPaHEHHUS 15 1 2
Hroro no pasneny 63
Paznen 2. Mexanuveckne Ko0JieOaHUS U BOJHbI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHuyeckue BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMArHuTHOE MOJe U 6
’ 3JIEKTPOMAarHUTHBIE BOJTHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
43 Paznosxenue 6enoro cBeta B CIIEKTP 1




Hroro no pasneny 16
Pa3zgen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1
5.2 CTpoeHue aTOMHOTrO siapa
53 SnepHble peakuu
Hroro no pazneny 16
Pa3nea 6. IloBTopuTe1bHO-0000 1HAI0IIM I MOYJIb
6.1 Mexanuueckue siBJIeHUS (IOBTOPUTEIHHO- 6 3
’ 0000LIAKOIINI MOTYJTh)
62 TenuoBbie siBIEHUS (TIOBTOPUTEIHHO- 3
’ 0000 MOIYIIb)
6.3 DNEKTPOMArHUTHBIE SIBJICHUS 3 !
' (MOBTOPUTETHHO-0000IAIOIIHIA MOTYITb )
6.4 CaetoBble BIIeHUS (TOBTOPUTEIHHO- | 1
’ 0000LIAKOIINI MOTYJTh)
6.5 [ToBTOpHUTENTEHO-0000IIAIOIINI MOTYITb 4
Hroro no paszneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HHOYPOYHOE IVTIAHUPOBAHME (nas kiaaccoB npoekra «IIkoJybl — acconunpoBaHHubie napTHepbl Cupnyca)
7 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE

Hdara uudgposbie
Nen/m | Tema ypoka Koutpoabsubie IIpakTuyeckue
Bcero H3y4YeHusi o0pa3oBaTe/bHbIE

padoThI padoThI pecypesI

Ponb pusmku B ’KU3HU UenoBeKa 1

®dusuka - Hayka o npupoze. Habmonenus
2 1 onbIThl. DU3nUeCcKre TEPMUHBI. 1

dusnyecKkue BeIMYuHblL. Pa3MepHOCTD.
Enununbl pu3ndyeckux BEIHUMH.

3 N3mepenne Gpu3andeckux BETUUMH. 1
OTaNoHsI

Ousnueckue npudopsl. Llena nenenus.
[TorpemnocTs u3mepenuii. [Ipasuia
0e30IacHOro TpyJa ¢ J1adopaTopHbIM
o0opymoBaHuEM.

4 JlabopaTopnasi paGora Ne 1 1 1
"OnpeneneHue UEHbl JeIeHUs
HU3MEPHUTENBHOTO Ipuodopa"
3HAKOMCTBO C H3MEPUTEIbHBIMU
npudopamMu




MexnyHapoaHasi cCUCTEMa €AUHULL.
[TepeBo BHECUCTEMHBIX €IMHHUII B
eqnuunel CU.

EcrecTBeHHO-Hay4YHBIN METO]] TO3HAHUSA:
HaOJTI0/ICHUE, TOCTAaHOBKA HAYYHOTO
BOTIPOCA, BBIBI)KCHUE THITOTES,
9KCIIEPUMEHT I10 MPOBEPKE TUTIOTE3,
00BsICHEHHE HAOII0IaEMOTO SIBJICHUS.
Onucanue pU3NUECKUX SBICHUH C
IIOMOIIBIO MOJICIIEN.

CraproBasi KOHTPOJILHAsA padoTa

CrtpoeHue BenecTBa: aTOMbI U MOJIEKYJIBI,
uX pazMepsl U Macchl. ONbITHL,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BELIECCTBA.

Jlaboparopuas padora Ne 2 "3mepenue
pa3MepoB MaJIbIX TEJ CIOCOOOM psiIOB"

10

JIBmxkeHue dactuil BemiectBa. CBsa3b
CKOPOCTH JIBUKEHHUS YACTHI] C
TEeMIIepaTypoi. bpOyHOBCKOE IBUIKEHHUE.

Auddysus.

11

B3auMoelicTBrE YacTHIl BENIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE.




CmMmauuBaHue U KanuJUIIPHOCTD.
IToBepXHOCTHOE HATSIKEHUE.

ArperaTHbple COCTOSIHHS BEIIECTBA!
CTPOCHHE Ta30B, KUIKOCTEH U TBEPABIX

12
(KpUCTa/NTMYECKHX ) TE.
Mexanunyeckoe nBuxeHne. PaBHoMepHOE 1
13 HEPABHOMEPHOE JABM)KEHUE
14 Cxopoctb. EquHuiibl u3MepeHusi CKOPOCTH
15 Pacuer nmyTu u BpeMeHU IBUKEHUS
JlaGoparopnas padora Ne 3 "3mepenue
16 CKOPOCTH, IIyTH U BpEMEHU PAaBHOMEPHOTO
IPSIMOJIMHENHOT O ABUKEHUA Tena”
17 Cpenssisi cKOpoCTb
Pemenue 3a1ay Ha pacueTr MyTH U BpEeMEHU
18 JBUKCHUS
['padpuaeckuii ciocod omucaHus
19 JIBUKEHUS
20 OTHOCUTENBHOCTD IBUXKCHHS
Pemenne KOMIJIEKCHBIX 3a1a4 Ha
21

paBHOMEPHOE MPSMOJIMHEHHOE JBUKECHHE




[ToaroTroBka K KOHTPOILHOM paboTe.

22 PaBHOMEpHOE MPSIMOIMHENHOE JBUKECHUE.
KonTpoasnas padora Nel. PaBHomepHoe
23 NPSIMOJIMHEHHOE IBHKEHUE.
Macca tena. IInotHocTs BemecTa
n
24 JlabopaTopnasi paGora Ne 4 "3mepenue
Macchl TeJIa Ha pbIlYaXKHBIX Becax"
5 Macca tena. UnepTHOCTH
IImoTHOCTE BemecTBa. Pacuetr macchel 1
26 o0bemMa Tema 1o ero MIOTHOCTH.
JlabopaTopnasi paGora Ne 5 "3mepenue
27 o0BemMa ¥ IMIOTHOCTH TBEPAOro Tena'"
Tena ¢ MOJIOCTAMU, MACIITAOHBIC MOJICITH.
28 Pemenue 3anau
29 Cpenssis ioTHOCTh. CIiaBbl U CMECH.
30 [ToBepxHOCTHAs U JIMHEWHAS TIOTHOCTh
Pemenue 3agau no teme "Macca Tena.
31 [InotHocTh BemecTBa". [loaroroBka K
KOHTPOJILHOM paboTe.
KonTpoasnas padora Ne2. Macca tena.
32

II;moTHOCTE BemiecTBa




AHalu3 UTOrOB KOHTPOJIBHOH paboTHI.

33 B3anmonelicteue Ten. Cuna
Bcemupnoe tsarorenne. Cuiia TSHKECTH.
34 Cwita TsKecTH Ha ApYTUX IJIaHeTax.
35 Cuia ynpyroctu. 3akoH ['yka
Hsmepenue cuibl. J[uHAMOMETP.
36 JlabopaTopnasi paGora Ne 6
"I'panyupoBaHue npy>XMHbI JUHaAMOMETpa"
Pemenue 3ana4 o cuiie TSAKECTU U CUIIE
37 YIPYrOCTH
PaBnoaeiictBytomas cuiia. CiioxeHue cu,
38 JEUCTBYIOIUX 10 OAHOU MPSIMOM.
39 Bec Tena. HeBecomocTs.
Tperuii 3akoH Herotona. Cuna peakiuu
40 OTOpBI
Cuna tpenus. TpeHne CKOIbXKEHUS U
41 TpPEHUE MOKOS, BA3KOE TPEHHUE.
JlabopaTopnasi paGora Ne 7
"UccnenoBaHue 3aBUCHMOCTH CHUJIBI
4 TPEHUS CKOJIbXKEHUS OT IUIOIIaAN

COTIPUKACAIOIIUXCS TEJT U MPHIKUMAIOIIICH
CHJILI"




Tpenue B Ipupoe U TEXHUKE.

43
Pemenue 3a1au Ha onpeeneHne CUilbl
44 TpEeHHUSI.
Pemenne KOMIIJIEKCHBIX 3324 [0 TEMeE
45 "B3aumopeiictBue ten. Cuibl B MexaHuke"
Hasnenue. Ilepenaua naBnenus TBEpALIMU
46 tesniaMu. CriocoObl yMEHBIICHUS U
YBEJIMYEHUS AaBIICHUS
VYpok-3kcniepumenT "OnpeneneHue
47 JIaBJICHUS TBEpOro Tena"
Pemienue 3agau Ha onpeniesieHUE JaBICHUS
48 TBepAbIX Tea. Cuia AaBieHus.
JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS
49 ra3a ot o0b€ma 1 TeMIepaTypsl.
JlaBiaeHne B )XHAKOCTSAX U ra3ax. 3akoH
50 [Tackains. [IHeBMaTHUYECKHE MALLIMHBI
JlabopaTopnasi paGora Ne 8 "M3yuenue
51 3aBUCHMOCTH JaBJICHUS ra3a OT €ro
Temreparypsl 1 o0bema cocyna'
3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT
52 TIYOUHBI TOTPYXeHus. [ mapocTaTHaecKuit

mapajioKc.




53

Pemenne 3a1au Ha HAXOXKIEHHUE ABICHUS
CTO0JI0a KUIKOCTHA

54

Pacuer naBieHHUs )XKUIKOCTH HA CTEHKH
cocyaa

55

CooOmraronuecs cocyabl. 3aKOH
COOOIAOIIUXCS COCYIIOB.

56

Pemenne 3amau o reme "CooOrmadmuecs
cocyabl"

57

AtmocdepHoe naBnenue. Atmocdepa
3emun 1 aTMOc(epHOE TaBICHHE.
[IprurHbBI CyIIECTBOBaHHUS BO3IYIITHOM
o6omnouku 3emnu. OnbiT Toppuyesy.

58

N3mepenue atMochepHOTo JaBICHHUS.
3aBUCUMOCTH aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJ ypoBHEM Mops. [IpuGops! mis
U3MEpeHNs aTMOC(HEPHOTO 1aBICHUS

59

Pemenue 3ana4d Ha onpenenieHue JaBICHUS
B KUJIKOCTH C y4E€TOM aTMOC(EPHOTO
JIaBJICHUSL.

60

anpaBanecxne MEXaHU3MBI.
Hcmonp3oBanue BHICOKUX I[aBJIeHI/Iﬁ B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO
BOJIONIPOBO/A




61

Kaxk mb1 JABbIINTNUM U IIbEM

62

Pemenne 3agau o teme "JlaBinenue
TBEPABIX TN, )KUIKOCTEH U ra3oB"

63

Pemenne 3agau o teme "JlaBnenue
TBEPJBIX TEN, )KUIKOCTEN U ra3oB"
[ToaroToBka K KOHTPOILHOM paboTe.

64

KonTtpoabHnas pabora Ne3.
"Bzaumonenctaue tei1. CUiIbl B MEXaHHUKE.
JlaBiieHrE TBEPBIX TEJN, )KUIAKOCTEN U
rason."

65

AHanM3 UTOTOB KOHTPOJIHHOM pabOTHI.
JlelicTBUE )KUJIKOCTHU U ra3a Ha
NOTPYKEHHOE B HUX TEJIO.
BrrTankuBaromias (apxuMei0Ba) CUia.
3akoH Apxumena.

66

Jlaboparopnas padora Ne 9
"OnpenesieHUe BbITATIKUBAIOIIUNA CHIIBI,
JEUCTBYIOIIUM HA IOTPYKEHHOE B
JKUJIKOCTE TeJIo"

67

Pemenue 3agau Ha onpeneieHue
BBITAJIKUBAIOIIEH CUJIBI

68

Pemenue 3amau Ha onpenencHue
BEITAJIKUBAIOIIEH CHJIEI




[LnaBanue tei.
JlaGoparopHasi padora Ne 10

69 "BrIsicHeHHe yCIIOBU TIJIaBaHUS TE B
KUIKOCTH"
70 IImaBanue ten. Pemenne 3amay.
[InaBanue cynos.Ocanka.
71 BosnyxomiaBanue
Pemenue 3agay nmo reMme «IlnaBanue tei.
72 Bo3znyxomiaBanue»
Pemenue 3agay nmo reMme «IlnaBanue tei.
73 Bo3znyxomiaBanue»
[IpoexTupoBaHue U KOHCTPYUPOBAHUE
74 apeomMeTrpa
Pemenne 3amau no teme "M3Menenue
75 YPOBHS KUJIKOCTH"
Pemenue 3agay mo reme "M3meHeHne
76 YPOBHS KUJIKOCTH"
Pemenue 3agau nmo teme "JleicTBue
77 KHUJIKOCTHU U I'a3a Ha nor'pynceHHoe B HUX

Teno"




[ToaroroBka Kk KOHTPOILHOU pabOTE MO
teme "JleficTBHE KUIKOCTH U Ta3a Ha

78
MOTPYKEHHOE B HUX TEI0"
KonTpoasnas padora Ne4. "JleiicTBue
79 KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
AHaJu3 UTOrOB KOHTPOJIBHOH paboTHI.
80 Mexannueckas pabota
31 PaGota cuibl TSHKECTH M CUITBI TPEHUS
JlaGoparopnas padora Ne 11
82 «3mepenne paboThl CHIIbI TPEHUS
33 MomnocTts
Pemenue 3anau Ha onpenenenue
84 MEXaHUYeCKOH paboThl U MOUTHOCTH
85 [IpocThie MEXaHU3MBI.
Ppruar. YcnoBue paBHOBECHS CHIT Ha
phlyare.
86 JlabopaTopnasi paGora Ne 12

"BbIsicHEHHE YCIIOBU PaBHOBECHS
ppruara”

87

MowmenT cunsl. [IpaBuno MoMeHTOB




Pewenue 3anau. YcnoBue paBHOBECHUS CUIT

88 Ha peryare. [IpaBusio MOMEHTOB.

39 HenmoaBmXHBIA 1 HOABWXHBINA OJIOKH

90 "3osotoe" mpaBUIIO MEXaHUKH

91 Pemenue 3agau. [Ipocteie MexaHU3MBbI
Koaddunment noneznoro neicTeust

92 MeXaHu3Ma.

JlaGoparopHasi padora Ne 13

93 "Onpenenenune KIIJI HakionHOM
mIockocTH"

Pemenne 3amgau "KIIJ] npocTeix

94 MEXaHU3MOB"

Oueprusi. MexaHnueckast SHEpTUsl.

95 Kunerndeckast 1 moTeHIIMATbHAS YHEPTHS.
[IpeBpaiienue oAHOrO BUIA
MEXaHUYECKOW SHEPTUHU B IPYyron. 3aKOH

96 COXpaHEHHUs U MPEBPAIICHUSI SHEPTUHU B
MEXaHUKE
Pemrenne 3agau mo treme "Pabora.

97 MomHocts. DHeprus"

08 [ToaroToBKa K KOHTPOJIBHOM paboTe MO

teMme "Mexanuka. Padborta. MOLIHOCTS.




Oneprusd. CraTtuka U IpocThie
MEXAHU3MBI"

KonTpoasnas padora Ne 5 o teme

99 "Mexanuka. Pabota. MoutHocTs. DHEprHsl.

CraTuka ¥ mpoCThie MEXaHU3MBI"

100 [ToBTOpenue 1
101 [ToBTOpEeHue 1
KoHnTponbHast pabota B paMkax
102 IPOMEKXYTOYHON aTTecTallln 1
OBILIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHBIE
MOATBEPKICHUS

Macca u pazMep aTOMOB B MOJIEKYJT

Mopaenu TBEpAOrO, JKUAKOTO U
ra3000pa3HOro COCTOSIHUH BEIIECTBA

Vpok-koHpepennus "Kpucrammaeckue u
amopdusie Tena. ['paden. [Tomyuenue
MCKYCCTBEHHBIX aJIMa30B"

CmauuBaHue ¥ KanWLISIPHOCTb.
[ToBepXHOCTHOE HATSIKEHUE

TemioBoe paciIupeHHe U cxaTue

TemnnoBoe nmxeHue. Temneparypa

TemnepaTypHBbI€ IIKaJIbI

BuyTpeHHsIst sHeprus u cnocoObl eé
U3MEHEHUS

10

Bunael renonepenaun

11

Ypoxk-koHpepennus "Hcnons3oBanue
TEIUIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB
B 1IeJISIX SHeprocoepexeHus"

12

KonnuecTtBO TEeIU1OTEL. Y aenbHasg
TEIIOEMKOCTD




13

Ypok-uccnenosanue "IIpoBepka runorTe3bl
JIMHEWHON 3aBUCUMOCTH UINHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKON TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OalaHca.
Temoo0MeH ¥ TEMJIOBOE paBHOBECHE.
3akoH HeroToHa—Puxmana

15

JlaGopatopHas pabota "HccnenoBanue
SIBJICHHSI TEIUIOOOMEHA NIPU CMEUITMBAHUU
XOJIOAHOU U ropsiueit BoAbI"

16

Pemenue 3amay no reme "TeruiooOMeH n
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHnas pabota "Onpezaenenue
KOJIMYECTBA TEIJIOTHI, TOJIY4€HHOTO BOJIOM
IIpU TEII000MEHE C HarpeThbiM
METATNYECKUM HHIHHAPOM"

18

[LinaBnenue u oTBEpIEBaHNE
KPUCTAJUIMYECKUX BEIIECTB. Y I€TIbHas
TEIJIOTA IUIABJICHUS

19

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

20

JlaGopaTtopHnas pabota "Onpezaenenue
YAEIBHOM TEIIOTHI TUIaBIEHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHeHHE
MPOLIECCOB IMJIABICHUS KPUCTATNTNYECKUX
TN U pa3MArdeHus MpHu HarpeBaHUuU
aMmopdHBIX Ten"




[TapoobpazoBanue 1 KOHICHCAITHS.

22
Ucnapenue
Kunenwne. Y genpHas TemioTa

” napooOpa3zoBaHHs. 3aBUCUMOCTh
TEMIEPATYPhI KUTIEHUS OT aTMoc(hepHOTro
JIaBJICHUS

24 Pemenue 3agay mo reme
"TlapooOpazoBanue u Kumnenue"
VYpok-uccnenosanue "OO0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEPATYPbl KUTICHUS OT 1
naBieHus"

26 HacplileHHbIil 1 HEHACBIEHHBIN 1ap.
BrnaxnocTs Bo3ayxa
BuiasxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaboparopHas pabota "OnpeneneHue 0.5
OTHOCUTEJIbHOM BIAXKHOCTU BO3ayXxa"

28 Pemenue 3agay mo teme "BiaaxxHOoCTh"
Pewienue 3ana4 1 aHanu3 CUTyaluu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPEHUS U
KOHJICHCAIlH1

30 DHeprus TOIMUBA. Y IeJbHas TEIIoTa
CropaHus

31 [TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH

1 [TapoBas Typ6una. /[Burarens
BHYTPEHHETO CrOpaHus

33 KIIJI TenmoBoro aBuraTes

34 Pemenne 3aga4 mo reme "KIIJ[ TemoBoro

nsurareias"”




Ypok-koHpepenus "TemnoBsie qBUTATETN

33 Y 3aluTa OKpyXarolen cpeapbl”

36 TenioBble MOTEPHU B TEIIOCETSIX
3aKOH COXpaHEeHHsI U MTPEeBPALICHUS

37 SHEPIMH B MEXAHUYECKUX M TEIJIOBBIX
mporeccax
[ToaroroBka Kk KOHTPOILHOU paboTE MO

38 teMe "TeruoBble siBneHus. 3menenune
arperaTHbIX COCTOSIHUM BemecTna'
KonTtponbHas pabora o Teme "TemoBsie

39 siBJIeHUs. MI3MeHeHune arperaTHbIx
COCTOSIHMI BeniecTBa"

40 OnexkTpusanusd Tei. [[Ba poaa 3apsaoB
Ypok-uccnenosanue "HccnegoBanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

47 B3aumonelicTBue 3apsKEHHBIX TENl. 3aKOH
Kynona
OnekTpuueckoe nosie. HanpsokéHHOCTD

43 anexTpudeckoro nosst. [Ipunuun
CYNEPIO3UIMU IEKTPUUECKUX MTOTEN

44 Hocurenu snekTpudeckux 3apsaos.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHMKH, TUAIEKTPUKU U
MOJIYTIPOBOTHUKH

47 VYpoxk-koH(pepeHus "IneKkTpusaius B

IIOBCEIHEBHOM XU3HU"




Permenne 3agau mo reme "3akoH

48 COXpaHEHUsI JIEKTPUUYECKOTo 3apsiaa" !

49 Onektpuueckuil Tok. UcTouHukn )
3JIEKTPUYECKOTO TOKA
VYpok-uccnenoanue "HccienoBanue

50 JIEUCTBUSA SJIEKTPUYECKOTO MOJIA Ha 1
MPOBOJHUKY U JUAIEKTPUKHU"

51 DJIEKTPUYECKU TOK B METAJIIaX 1

52 DNEKTPUYECKUM TOK B )KUJIKOCTSX U ra3ax 1

53 DJIeKTpUYecKas Lenb 1

54 Cuna Toka. AMnepmerp 1

55 DIIeKTpUUYECKOe HanpsKeHne. BoabTMeTp 1
JlaboparopHas pabota "COopka u

56 UCIIBITaHUE JIEKTPUUECKOU LIeTIH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HaIPSKCHHUS. 1
3akoH OMa aJ1s yyacTKa LEenu
JlaGopaTtopHast pabdorta "HccnenoBanue

58 3aBHCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
yepes pe3nucTop, OT HAMpsHKEHUS Ha
pe3ucTOpe U CONPOTUBIICHUS pe3ucTopa’

59 DNEKTPUUECKOE COMIPOTUBIICHHE. 1
VY enbHO€E CONMPOTUBIICHUE

60 JlabopatopHas pabota "OnpezneneHue 1
YIEIBHOTO CONPOTUBIIEHUS IPOBOJHUKA"
Pemenue 3agau no teme "DneKkTprudeckoe

61 CONIPOTHUBJICHHE. Y AEIBHOE 1

conpoTuBiieHue"




62

Permrenne 3agau mo reme "3akox Oma'"

63

HOCJ’IG,I[OB&TGHLHOG " IapaJljICIIbHOC
COCAUHCHUA ITPOBOAHHUKOB

64

JlaGopaTtopHnas pabota "I[IpoBepka npaBuia
CJIOKEHMSI HAIIPSHKEHUN TTPU
MOCIIEeI0BATEIbHOM COETUHEHUH JIBYX
pe3ucropon"

65

Pemrenue 3agay mo teme
"[TocnenoBarenbHOE U TapaIeIbHOE
COEIMHEHUS TPOBOJHUKOB"

66

JlaGoparopHas pabota "IIpoBepka npaBuia
AJid CUJIBI TOKA IpH napaJlJICIbHOM
COEMHEHUH PE3UCTOPOB"

67

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

68

OJIC v BHyTpeHHEE CONPOTUBIICHHE
HCTOYHHKA TOKA. 3akoH OMa 1 MOJTHOU
Henu

69

Pemenne 3agau mmo teme "OJIC,
BHYTPEHHEE CONPOTUBJICHNE UCTOYHHKA
ToKa. 3axoH OMa 11 mojIHou nenu"

70

JlaGopatopHas pabota "OnpezneneHue
OJIC v BHYTPEHHETO COMPOTUBIICHUS
MCTOYHMKA TOKA"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabota "IIpoBepka mpaBu
Kupxroda"




73

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEpHBIX XapaKTEePUCTUK HEJTMHEHHBIX
JJIEMEHTOB"

74

Pabora snexkTpuueckoro Toka. MouHocTh
3JIEKTPUYECKOTO TOKA

75

JlaGopaTtopHas pabota "Onpezaenenne
paboThI ¥ MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

76

3akoH JIxoynsa-Jlenna. [Torpedutenu
aeKTpuyecKkoro Toka. Koporkoe
3aMbIKaHUE

77

Ypok-koHpepenmus "O0bsICHEHHE U
MPUHLINIT JEHCTBHS TOMAITHUX
3JIEKTPOHArpeBaTeIbHbBIX MPHUOOPOB"

78

[TonroroBka K KOHTPOJILHOW paboTe 1Mo
TeMe "DIeKTpUUECKHE 3aps/bl.
3apsKEHHBIE TeNAa M UX B3aUMOACHCTBHUSL.
[TocTOSAHHBIN JIEKTPUIECKUI TOK"

79

KonTtponsHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbBIE
Tela U UX B3auMozeucTBus. IlocTosHHbIN
INEKTPUUYECKUHN TOK"

80

ITocTostHHEIE MarHUTHI. MarHuTHOE MOJIe
3GMJII/I 1 €ro 3HAYCHUC OJId )KU3HU Ha
3emiie

81

VYpok-uccnenopanue "M3yuenune
MarHUTHOT'O TIOJISl TOCTOSIHHBIX MarHUTOB
pU UX O0bEIMHEHUH U Pa3/IeIICHUN.




Buszyanuzanus nomist HOCTOSHHBIX
MarsurTosn"

OmneiT OpcTena. MaruuTtHoe 1oiie

82 3JIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJi€ KaTyIIKU

83 ¢ TokoM. [IprumMeHeHne 3JIeKTPOMarHuToB B
TEXHHUKE

%4 Cuna AMriiepa u onpenieneHue e
HaIpaBJICHUS

25 Pemenue 3amgau no reme "Cuna Amnepa u
olnpezeneHue e€ HarpaBIeHus"
DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.

26 Hcnonb30BaHue 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe

87 Bcepoccuiickas mpoBepodHas paboTa

88 Bcepoccuiickast mpoBepouHas paboTa
JlaGopaTtopHas pabora "M3ydueHue

&9 JIEUCTBUS MAarHUTHOTO MOJISl HAa MPOBOIHUK
¢ TOKOM"

90 VYpoxk-koHpepennus "IIpaktrueckoe
MIPUMEHEHUE IIEKTPOBUraTeIein"

91 JlaGopartopHas pabota "KoHcTpynpoBaHnue
U U3y4eHue paboThl dNeKTpoaBUrarens"

9 JlaGopaTtopnast padorta "N3zmepenne KI1/]

3JIEKTPOJIBUTATEIbHON yCTaHOBKU"




93

Onbrtel @apazes. 3akoH
3JIEKTPOMArHUTHOM MHAYKIUU. [IpaBuiio
Jlenna

94

Ypok-uccnenosanue "HccnegoBanue
U3MEHEHMH 3HAUEHUS M HAIPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

Pemenue 3agay mo teMme "3akoH
3JIEKTPOMAarHUTHOM MHAYKUuHU. [IpaBuio
Jlenna"

96

Dnektporereparop. CrocoObl MoTydeHUs
3NEKTPOIHEPTUU

97

Ypoxk-koHpepeHuus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGnemsbl sxonoruu. TormmmBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

98

KonTtponbHas pabora "DineKTpoMarHuTHbIE
siBiIeHUS"

99

Pa6ora ¢ Tekcramu o teme "TermoBele
ABJIEHUS"

100

Pabora ¢ TekcTamu Mo TeMe
"DneKkTpuuecKue 3apsabl. 3apsSKEHHbBIC
TeJla U X B3auMoaencTaue"

101

Pabora ¢ texcramu o teme "TlocToTHHBIA
AIEKTPUYECKHI TOK"

102

Pabora ¢ Texcramu 1o Teme "MaraurHble
SIBJICHUS U DJICKTPOMArHUTHAs UHIYKUIUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

22.5




9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kourpoanusie  TIpaxTuteckue fdlsyqemm gﬁiiOBaTeﬂmee
padoThI padoThI pecypen
MexaHndeckoe OBMKEHUE.
1 MarepuanpHas Touka. CriocoObt 1
OMHUCaHUsI MEXaHUYECKOTO JBUKEHUS
) Cucrema orcueta. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JBMKEHUS
3 BekTopHble BETUYNHBI, ONIEPALINH C |
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB
4 Panunyc-BexkTop MarepuaibHON TOUKH, 1
nepeMenieHue Ha MmIOCKOCTH
5 PaBHOMEpHOE NIpsAMOJIUHEITHOE 1
JBUKCHHE
6 Pemenue 3amgau no reme "PaBHOMepHOE |
IPSIMOJIMHENHOE ABM)KEHUE"
HepaBnomepHoe npsiMOMHETHOE
. neuxkenue. CpefHsisi © MTHOBEHHaAsI 1
CKOPOCTb T€Jla TPU HEPABHOMEPHOM
JBUKCHUH
Jlabopartophast pabora "Onpenenenue
2 CpeIHell CKOPOCTH CKOJbKEHUs Opycka | 1
WJIM IBHDKEHUS IIapHKa 10 HAaKJIOHHOMN
MJI0CKOCTH"




PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE
JBHO)KEHUE. Y CKOpEHUE

10

CKOpOCTb PaBHOYCKOPEHHOTO
NpSIMOJIMHEHHOTO IBMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBIOKEeHUA"

12

[epemernienue mpu paBHOYCKOPEHHOM
MPSIMOJINHEHHOM JIBHKCHHUU

13

JlaGopatopHnas pabora "Onpeznenenue
YCKOPEHUS TeJIa IPH PAaBHOYCKOPEHHOM
NBWKECHUU 110 HAKJIOHHOU IUIOCKOCTH"

14

Pemrenue 3amau no reme "llepemernienue
IIPY PAaBHOYCKOPEHHOM MPSIMOJTHHEHHOM
nBIOKeHUN"

15

Jlaboparopnast pabora "HcciaenoBanue
3aBHCHUMOCTH IYTH OT BPEMEHHU MTPU
PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
HavyaJpHOM ckopocTn"

16

['paduaeckas naTEpIIpETALIHS
YCKOPEHHSI, CKOPOCTH, IPOHACHHOTO
MyTH ¥ IEPEMEIICHUS JIIIs
HpHMOHHHeﬁHOFO ABHUKCHUSA

17

Pemenue 3amau mo reme "I paduaeckas
WHTEPIpETaIs YCKOPEHUsI, CKOPOCTH,
MPOMICHHOTO MTYTH U TIEPEMEIICHUS JITIs1
NPAMOJIMHEHHOTO IBUKEHUS"




YckopeHnue cBOOOTHOTO TaICHHUS.

18
OnpbiThl [Manunes

19 Pemenue 3ampau no reme "Yckopenue
cBOOOHOTO TaIeHUs"

20 JIBu>keHue Tena, OpOIIeHHOTO MO YIJIOM
K TOPU3OHTY
Pemenue 3agau mo treme "JIBukenue

21 Temna, OpOIIEHHOTO MO/ YTIIOM K
rOpHU30HTY"
JlaGopatopHnas pabora "HccnenoBanue

22 JBUKECHHSI TeJla, OPOIICHHOTO MO YTTIOM
K TOPU30HTY"
Pemenne 3agau mo Teme " JIBrkeHue 1o

23 JEHCTBHEM YCKOPEHHUS CBOOOIHOTO
nagenusa"

24 JIBM>KEHUE 110 OKPY>KHOCTH

)5 JInHenHas u yrioBasi CKOpOCTb, IEPUOJL
Y 4acToTa

26 CKOpocCTh U YyCKOpPEHHE MPH IBUKEHUU
0 OKPYKHOCTHU

7 Pemenne 3agau o teme "JIBrokeHHE 110
OKpy>XHOCTH"
Ypok-koHpepeHnus "PacniosHaBaHue u

28 npUOIMKEHHOE OTIMCAHUE PA3TUYHBIX
BUI0B MEXaHUYECKOTO ABIKEHUA"
[ToaroroBka K KOHTPOJILHOM paboTe MO

29 Teme "MexaHudeckoe JABUKEHUE U

coco0sbl ero onucauus”




KonrponsHast pabora o Teme

30 "MexaHn4ecKoe IBMKEHNE U CIIOCOOBI
ero onucanus"

31 IIepBbiit 3ak0oH HproToHa. Bexktop cuibl

1 Bropoii 3akon Herotona.
PaBHonelicTByIOIIAsA crita

3 Tpetuii 3akon Hetotona. Cyneprno3uius
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemrenne 3agad mo teme "Cuia
ynpyroctu"
JlaGopatopunas pabora "HccnenoBanue

36 3aBHCHMOCTH CHIIbI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedhopmaruy IpyxuHbI"

37 Cuna tpenus. Koapduuuent tpenuns

18 JlabopartopHast paborta "Onpenenenue
Kod(ppuimenTa TpeHMU CKOJIbKCHHS"
JlaGopatopHnas pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHMUSI
OT CHJIbl HOPMAJIBHOTO JaBJCHUS"

40 JIBIDKEHHE TeJI IO OKPY>KHOCTHU O]
JNEWCTBUEM HECKOJIBKUX CUII

A1 3akoH bepHymum u nogbEMHas cuiia
KpbLia
VYpoxk-koHpepenuus "CoBpeMeHHbIE

42 JIeTaTeNIbHbIC anmnapaThl, CyJa Ha

MMOABOAHBIX KPBUIbAX, AHTUKPBLIO HA




CKOPOCTHBIX aBTOMOOUIISIX. [IBUKECHHE
1oe3ja Ha MarHUTHOW MoyIIKe"

Cuna TSHKeCTH U 3aKOH BCCMUPHOT'O

43
TATOTEHUS

44 JIBU>KeHME TN BOKPYT TPAaBUTAIHOHHOTO
uentpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBeCcHE MaTepruabHOM TOUYKH.
AOGcCommoTHO TBEPOE TEIIO

47 MowmeHnT cuisbl. [IpaBuno MOMEHTOB

43 VYpok-uccnenosanue "Onpeaenenue
LIEHTPA TAKECTU Pa3IMUHBIX Ten"
Nmnynbce Tena. M3Menenne umiynbca.

49 Nmnynbe cuiibl. Ypyroe u Heynpyroe
B3aUMOJICICTBHE

50 3aKOHBI U3MEHEHUS U COXPAaHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemrenue 3agad mo reMme "3akoH

52 COXpaHEHUs UMIyJibca. PeakTuBHOE
nBIKeHue"

53 Mexannyeckas paboTa U MOIITHOCTh

54 Pabota cuiibl TSKECTH, CUITBI YIIPYTOCTH
Y CHJIBI TPEHUS
Jlaboparophast pabora "Onpenenenue

55 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM

JBYDKEHUM TeNa 110 TOPU30HTAIbHON
MOBEPXHOCTH"




56

CBs3b 9HEprUM U pabOTHI

57

Jlaboparopnast paborta "Onpenenenue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME
rpy3a C UCIOJIb30BAHUEM HEIOIBIKHOTO
U TIOJBMKHOIO OJI0KOB"

58

[ToreHimanpHas 3HEprust

59

Kunernueckas sneprus. Teopema o
KUHETHUYECKON SHEPTUn

60

3aKOH U3MEHEHMSI U COXPAHEHMUSI
MEXaHUYECKON YHEPrun

61

Pemrenue 3agad mo teMe "3aKOHBI
W3MEHEHUS U COXPaHEHUS MEXaHUYECKON
sHeprun"”

62

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "B3anMoneiicTBrue Tel. 3aKOHEI
coxpaHeHus"

63

KonrponsHast pabora o Teme
"B3anMogeiCcTBHE TEII. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe nemxenue. OCHOBHBIE
XapaKTePUCTHKH KOJIeOaHU: IepUO/I,
4acToTa, aMIUIUTYAA

65

MaremaTuyecKuid U NPYyKUHHBINA
MasTHHuKHU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
Kose0aHuil Tpy3a Ha HUTHU OT JJIUHBI
HUATH"

0.5




Jlaboparopuas pabota "HccrnenoBanue

66 3aBUCUMOCTH TIEPHO/JIa KOJIeOaHMit
MPY>KUHHOTO MasiTHUKA OT MaccChl rpysa"

67 I"apmonmueckue konedaHus

68 Jlaboparopnast padota "U3mepenue
YCKOpEHHSI CBOOOTHOTO TajeHus"

69 3aryxatomue Konebanus. BeiHyx1eHHbIC
koseOanus. Pezonanc

70 IIpeBparienue 3Hepruu npu
KoJ1e0aTeIbHOM JBHKCHUU
VYpoxk-uccienoanue "l[IpoBepka

71 HE3aBHCUMOCTH Iepro/ia KoueoaHuit
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: POJIOJIbHBIE U
MoTepeyHbIe

7 CaoiicTBa MexaHMYECKUX BOJIH. JlyinHA
BOJIHBI U CKOPOCTH €€ paclpOCTPAHECHUS
Ypok-uccnenosanue "HabmoneHue

74 uHTephepeHH 1 APk BOJIH Ha
MMOBEPXHOCTU BOJBI"
Ypok-koudepennus "MexaHudeckre

75 BOJIHBI B TBEPAOM Telie. CelicMUYecKue
BOJIHBI"

76 3ByK. PacnipocTpanenue u oTpaxkeHue
3BYyKa

77 Pemenue 3anau no teme "3Byk"




78

Ypoxk-uccienoBanue
"DKCIEPUMEHTAIILHOE ONPEICTICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC.

80

VYpok-uccnenosanue "Habmronenue u
00BSICHEHUE aKyCTHYECKOTr0 pe3oHaHca"

81

HNudpas3syk u ynprpazByk. Kondepenmms
"Hcnonb30BaHue yibTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DIEeKTPOMarHuTHOE TMOJIe U
ANEKTPOMArHUTHBIE BOHbI

83

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

84

Ypok-koudepennus "llkama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHme 37EKTPOMArHUTHBIX
BOJIH JI COTOBOI CBA3MU. Pamuonokaus.
Kocmuueckas cBs3p "

85

Pemenwue 3a1a4y Ha onpe/ieiieHNe
9aCTOTHI U JUTUHBI AJICKTPOMArHUTHOM
BOJIHEI

86

DnekTpoMarHuTHasi Ipupoja CBeTa.
CxopocTh cBeTa

87

BonHoBBIE CBOMICTBA CBETA:
uHTephepeHIus U JudpaKus




JIydeBast monens cBera u

88 reoMeTpuyeckas onTuka. McrouHuku
cBeTa

29 [IpssMonMHENHOE pacIIPOCTPAHEHUE
cBeta. 3atMeHust ConHua v JIyHbl

90 3akoH oTpaxkeHus cBerta. [nockoe
3epKalo

o1 [TocTpoenue n3obOpaxeHuH,
c(hOpMHUPOBAHHBIX 3€PKATIOM
IIpenomiienue cBeta. 3aKkOH

92 npesnoMieHus ceera. IlonHoe orpakeHue
CBETA.

Jlaboparopnast pabora "HcciaenoBanue

93 3aBHCHMOCTH YTJIa IPETOMIICHUS OT yriia
MIaJCHHSI CBETOBOTO JIyya Ha TPaHMIIE
«BO3YX-CTEKIIO»"

94 VYpoxk-uccienopanue "AHanu3 u
0OBSCHEHHE ONITUYECKOTO MUpaxa'
Ypok-koHpepennus "Micnons3oBaHue

95 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, xox mydeil B TuH3E

97 dopmyJiia TOHKOHN JIMH3BI
JlaGopatopnas pabora "Onpeznenenue

98 (hOKYCHOTO PacCTOSIHUS U ONTHYECKON
CHUJIBI COOMpArOIIEH JTNH3HI"

99 [Tonmy4yenne n300pa>keHMI € TOMOLIBIO

coOuparolIell ¥ paccenBaroIIeH JIMH3




VYpoxk-konpepenuus "[Ipunnun

100 JEHUCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmapar)"”

101 ['ma3 kak onruyeckas cuctema.
biM30pyKOCTh ¥ JAIBHO30PKOCTH
Pasnoxxenue 6enoro ceera B CIEKTp.

102 Omneitel HetoTona. Cnoxxenue
CHEKTpaJbHBIX LIBETOB. [lucnepcus ceera
Ypok-nipaktukyMm "HabGmroaeHue u

103 0O0BSICHEHUE OMBITOB IO PA3I0KEHHUIO
oenoro cBeta B criekTp. [lonyuenue
0eIoro 1BeTa MpH CI0KEHUH IIBETOB"

104 OmneiTel Pe3epdopaa u uranerapHas
MOJIeIb aToMa
IToctynartel bopa. Monens aroma bopa.

105 Hcnyckanne u nOrjonieHue cBeTa
aTOMOM.

106 KBantsl. JInHeivyaThie CIEKTPBI
VYpoxk-npaktukym "Habmonenue

107 CIIOIIHBIX U JIMHENYAThIX CIIEKTPOB
W3JIy4YEHHS U UCITyCKaHUs"

108 PamnoaktuBHOCTE. Anb(da-, 6eta- u
ramMmma-u3Jy4eHHst

109 Crtpoenue atomHoro sapa. Hykinonnas
MO/I€JIb ATOMHOTO siJIpa

110 PaanoaktuBHbIE TpeBpaieHus. M3otormsl

111 Ilepuon nonypacnana




112

VYpoxk-koHpepenuus "JleiictBue
PaaOaKTHBHBIX M3ITy4€HUH Ha KUBBHIC
OpraHM3MBIl. 3aIIUTa OT PAJANOAKTUBHOTO
u3nydyeHus"

113

Snepubie peakunu. 3aKOHbI COXPAHEHUS
3aps7J0BOIO U MacCCOBOT'O YHCET

114

DHeprus CBA3U aTOMHBIX si1ep. CBs3b
MAacCChI 1 SHCPIruu

115

Pemenue 3agau no reme "SAnepHeie
peakuuu. JHeprus CBsizu"

116

Peakuuu cunTe3a U e7€HUS SEP.
Ncrounuku sHeprun ConHua U 3BE3 ]

117

VYpok-koudepennus "AnepHas
SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
AJIEpHON PHEPIETUKH"

118

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMme "Komnebanus u BosiHbL. CBETOBEIE U
KBaHTOBEIE IBIcHUS"

119

KonrponsHast pabora o Teme
"Konebanus u BoiHbl. CBETOBEIE U
KBaHTOBBIE IBIcHUS"

120

Pemrenne pac4eTHbIX 110 TEME
"MexaHnueckoe IBUKEHHUE"

121

Pemenue pacueTHBIX U KaY€CTBEHHBIX
3a1ad4 o reme ""'B3aumoneiicteue ten"

122

Pemenue pac4eTHBIX M Ka4ECTBEHHBIX
3a7a4 1Mo TeMe "3aKOHbI COXPaHECHUS
SHEpPruu U UMnysbca"




Jlaboparopubie pabOTHI 11O TEME

123 " n
MexaHuueckoe OBUKEHUE

124 Jlaboparopabie pabOTHI 11O TEME
"B3zaumonencrBue Tea"

125 JlabopaTopnbie pabOTHI 1O TEME
"[IpocThie MEXaHU3MBI"

126 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3aga4 no teme "TemnoBsie mpouecch”

127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3asa4y o teme "BiaxkHocTh"
Pemrenue pacyeTHBIX M KaYECTBEHHBIX

128 3agad 1o teme "KIIJ[ TenaoBeIx
nsurareiaei"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

129 3a7a4 o TeMe "3aKOHEI IOCTOSIHHOT'O
TOKa"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

130 3aga4 o teme "KIITJ]
3JEKTPOYCTaHOBOK"

131 JlaGopaTopHubie paboThI 110 TeMe "3aKOHbI
MMOCTOSIHHOT'O TOKa"

132 JlabopaTtopubie paboTHI 1O TEME
"CBeTOBEIE gBIICHUS"

133 Pa6ota ¢ TekcTaMu 110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHUKe"

134 Pabora ¢ Tekctamu no teme "Kosebauus

U BOJIHBI"




PaGora ¢ Tekcramu o teme "CBETOBBIE

135 | 1
SABIICHUSA
136 Pabora ¢ rexcramu o teme "KBanToBas 1
u siiepHas ¢puzuka
OBILIEE KOJIMYECTBO YACOB I10 136 4.5

I[TPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEIO OFPA3OBAHMUS

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBGpﬂEMLIe NnpeaMeETHbIC PE3YJIbTAThl OCBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂbHOﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/IH

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pa3nuyaTh SIBICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

Ppacrio3HaBaThb MMPOABJICHUC N3YUCHHBIX q)HBI/IquKI/IX SIBJICHUU B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3NYECKHE SBJICHUS B MPUPOJIE, MIPH
9TOM TIICPCBOAUTHL IMPAKTHUYCCKYIO 3ada4y B yLI€6HYIO, BBIACTIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OTKCHIBATh U3YYEHHBIE CBOMCTBA Te M (PU3NUECKUE SABICHHS, UCTIOIb3YS
¢u3uueckue BEIMYUHBI, TPU ONHMCAHUM TNPABWIBHO TPAKTOBAThH
($u3nUECKUl CMBICI HCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAYECHUS U €TUHULIBI
(¢U3NUECKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JTAHHYIO
bu3NYeCKyI0 BEIUYUHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYUH

1.5

XapakTepu3oBaTh CBOWMCTBA Tel, (U3NYECKHUE SIBICHUS U TPOLECCHI,
UCIIONB3YSl H3Y4YEHHBIE 3aKOHBI, IPU OSTOM JlaBaTh CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE

1.6

O0BACHATH (PU3NYECKUE SBICHHUS, IIPOLIECCHI U CBOMCTBA TN, B TOM YHCIE
U B KOHTEKCTE CUTyallUd IPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 1 — 2
JIOTMYECKUX IIaroB ¢ OMopoi Ha 1 — 2 W3y4eHHBIX CBOWCTBA (PU3NUECKUX
SIBIICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

peuarh pacy€THble 3aauu B | — 2 NEWCTBUS, WCMOJB3Yys 3aKOHBI M
dbopMyIbl, CBs3BIBaOIIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJI0BUA 3a]a4d 3alIUCBIBATh KPATKOC YCIIOBUC, ITOACTABJIATH (1)H3H‘-I€CKI/IG
BEJIMYMHBI B (OPMYNIBI U MPOBOAMUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIC, HGOGXO,Z[I/IMBIG AJIg pCIICHUA 3aJad, OCHUBATL PCAJIMCTUYHOCTD
MOJTYYCHHOW (PU3HUECKOM BEIIMUHNHBI

1.8

pacro3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh NpPU MOMOIIU
(U3UUECKUX METO/I0B, B OIIMCAHUH UCCIIEIOBAaHUS BBIICISATH IPOBEPIEMOE
npeanonoxenne  (Tumore3y),  pa3iMyaTb U MHTEPIPETUPOBATH




HOHy‘IeHHBII\/'I pe3yiibTaT, HAXOAUTh OH_II/I6KI/I B XOA€ OIIbITa, ACJIATh BBIBO/AbI
TI0 €r0 pe3yJbTaTaM

1.9

IPOBOIUTH OMBITHl 10 HAOMIOACHHIO (DU3MYECKUX SIBICHUH WM
duznueckux CBOMCTB TeN: ¢bopmynHupoBath IIPOBEpSIEMbBIE
OpPEINONOXKEeHUs:,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBINIOJIHATh NPSMBIC H3MEPEHHS C HCIOJIB30BAHUEM AHAJIOTOBBIX U
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH IMOKA3aHUS NPUOOPOB C Y4ETOM
3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOAMTD UCCIIEJOBAaHUE 3aBUCUMOCTH OJHON (PM3NYECKOM BETMUHUHBI OT
JpPYrol € WCIOJb30BAHMEM MPAMBIX HM3MEpPEHUN, Yy4acTBOBATH B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEOBaHUS, COOUpATh YCTAaHOBKY H
BBINOJIHATh M3MEPEHMS, CIenysl MPeIOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIMYMH B BHUJIE
NPEUIOKEHHBIX TaONuIl U rpaduKoB, JAeiaTh BBIBOJBI 10 PE3y/IbTaTaMm
VCCIIEIOBAHMUS

1.12

IPOBOJIUTh KOCBEHHBIE W3MEPEHUs (PU3MUYECKHX BEIMYUH, CIERys
NPEUIOKEHHONW MHCTPYKIUH: TpPU BBIOJHEHUHM H3MEpPEHHH COOHMpaTh
DKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYCHHE MCKOMOM
BEJINYUHBI

1.13

co0Jr01aTh TIpaBUjIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ JIaA00PaTOPHBIM
o0opynoBaHueM

1.14

yKa3bIBaTh MPHHIUIBI ICUCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKkTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX MNPHUOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOMIBIO UX OIMCAHHS, HCIIONB3Ys 3HAHUS O
CBOMCTBaxX (PM3MYECKHUX SBJICHUN M HEOOXOIUMBbIC (DU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAUTH  TPUMEPHl  (HAXOAuWTh HMH(POpPMAIUIO O  TMPUMEPax)
NPaKTUYECKOTO HCIONb30BaHUSI (U3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
JKU3HM 11 oOecriedeHust 0€30MacHOCTH TIPH 0OpallleHuH ¢ MpUOopaMu 1
TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHEHHS 3IIOPOBbSI W COOIFOICHUS
HOPM DKOJIOTUYECKOTO MOBECHHS B OKPY KaIOIIEeH cpefie

1.16

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HH(popManuu B ceTd VHTepHeT B
COOTBETCTBHUHU C 33JAHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS
3HAHMH W TYTEM CpPaBHEHUs pPAa3JIMYHBIX HCTOYHUKOB BBIIECIATH
UHPOPMALIMIO, KOTOpas SBIAETCS NPOTUBOPEYMBOHIIM MOXKET OBbITh
HEJ0OCTOBEPHOMI

1.17

UCTIOJIB30BaTh MPY BBHIMOJIHEHUH YYCOHBIX 3a/laHUil HAYYHOIIOMYIISIPHYIO
auTeparypy  (HU3MUYECKOro  CoAepXKaHWs, CIPABOYHBIC MaTepHalbl,
pecypchl cetn HTEpHET, BIajeTh MpruéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO




1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB HHPOPMAIIUHN PU3NIECKOTO COIEPIKAHUS, B TOM
yHclie MyOIUYHO JeNlaTh KpaTKue COOOLICHHS O pe3yibTaTax MpPOEKTOB
WIKM y4eOHBIX HCCIEIOBAaHUM, MPH STOM TPAMOTHO HCIOIb30BATh
W3Y4YEHHBI TOHATUMHBIA anmapar Kypca (GU3HKHA, COMPOBOXKIATH
BBICTYIUICHHE IIpE3CHTALIUECT

1.19

IpU BBIIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEJOBaHHUM pacmpelensTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTABIEHHBIMH 3a/ladyaMH,
CIEIUTh 3a BBINOJHEHHEM IUIaHa JEWCTBUN, aJeKBATHO OIICHUBAThH
COOCTBEHHBI  BKJIaJ] B  JEATENBHOCTb  [PYMINbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aHMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX

8 KVIACC

Kon
NPoBePsIEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HUCIIOJIB30BaTh IIOHATHUA

1.2

pa3nuyaTh SIBICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE

1.3

Ppacrio3HaBaThb MMPOABJICHUC N3YUCHHBIX q)HBI/IquKI/IX SIBJICHUU B
OKpY’KalolleM MHpE, B TOM Yncie GU3NICCKHE SBICHUS B MPUPOJIE, MTPH
9TOM TMEPEBOJAUTH MPAKTHYECKYIO 3amady B Y4eOHYIO, BBLICTATH
CyIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OTHMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (DU3MUECKUE SIBJICHHUS, HCTIONB3YS
dusnyeckue BENWYWHBI, MPU ONHCAHUHM TPABUIBLHO TPAaKTOBATh
(bu3NYECKUN CMBICT MCHOJB3YEMBIX BEIWYMH, 0003HAYEHHS] U €IMHUIIBI
bu3nyecKux BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3NYECKyI0 BEIUYUHY C JPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapakTepu3oBaTh CBOWMCTBA Tel, (U3NYECKHUE SIBICHUS U TIPOLECCHI,
UCIIONIb3Ysl M3YyYEHHBIE 3aKOHbI, IpPU HTOM JaBaTb CIIOBECHYIO
(GbopMyITHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSCHATh (PU3WYECKUE MPOIECCHl W CBOWCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTYallUH PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTePa: BbIABIIATH
NPUYMHHO-CICCTBEHHbIE CBSI3U, CTPOUTH OOBsicHeHHe u3 1 — 2
JIOTUYECKHX IIaroB C MOMOIIbI0 1 — 2 W3y4eHHBIX CBOWCTBA (PH3UUECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pewmiath pacu€THble 3afaud B 2 — 3 ACUCTBUSA, UCIOIB3YS 3aKOHBI U
dbopMyIbl, CBs3BIBaOIIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIOBHUS 3aJa4d 3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HELOCTATOK




JNAHHBIX JUId peIleHWs 3aJa4yd, BHIOMpATh 3aKOHBI M (OPMYIIHI,
HeoOXoauMble UIsi €€ pelIeHUs, MPOBOAUTH pacué€Thl M CpPaBHHUBATH
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOpPbIE MOXKHO pEIIUTh NpPU MOMOIIU
(U3NUECKUX METOJIOB, UCIOJb3Ys OINMCAHHE HCCIEIOBAHMS, BBIIEIATH
IIPOBEPSEMOE NPEIIOJNOKEHNE, OLEHUBATh IPaBUWIBHOCTh IOpPsIKa
IIPOBEJCHUS MCCIEA0BAHNUSA, AE]IaTh BBIBOBI

1.9

OPOBOIUTH OMBITHl 10 HAOMIOACHHIO (DU3MYECKUX SIBICHUH WIH
duznueckux CBOICTB TeN: ¢bopmynHupoBaTh IIPOBEpSIEMbIE
OpPEINONOXKEeHUs:,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBIIIOJIHATh MpSMBIE HM3MEPEHUsT C HCIOJIb30BAHUEM  AHAIOTOBBIX
npuOOpOB M AATYUKOB (PU3NYCCKUX BEIMYWH, CPABHUBATH PE3YJILTATHI
U3MEpEHUI ¢ yuE€TOM 3a/1aHHOI a0COIOTHON MOTPEITHOCTH

MIPOBOAUTD UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BETHMUHUHBI OT
JpYyroi ¢ HCHOJB30BaHUEM MPAMBIX H3MEPEHMI: IJIAHUPOBATh
UCCIIEIOBaHHE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEays
NpPEUVIOKEHHOMY — TJIaHy, (UKCHUPOBATh  pPe3yJdbTaTbhl  MOJYYEHHOU
3aBHCHUMOCTH B BHJI€ TaOJIUI] ¥ TPaUKOB, I€1aTh BHIBOBI 110 PE3yIbTaTaM
MCCIIEIOBAHMUS

1.12

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpeHUusi, COoOHMpaTh SKCIEPUMEHTAIBHYIO  YCTaHOBKY, CJIeIys
IIPEIIOKECHHOW HHCTPYKLIUH, U BEIYUCIIATH 3HAYCHUE BEITMYUHBI

1.13

co0Jr01aTh TIpaBUjIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ JIa00paTOPHBIM
obopyI0BaHuEM

1.14

XapakTepu3oBaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA UX ONHCAHMS, UCIOJIb3Ys 3HAHUS O
CBOMCTBax (DM3MYECKUX SBICHUA W HEOOXoauMmble (Qu3nuecKue
3aKOHOMEPHOCTH

1.15

paCHOSHaBaTB HpOCTBI@ TCXHHUUYCCKHEC yCTpOﬁCTBa 148 I/IBMepHTGHBHBIe
HpI/I60pI>I II10 CX€MaM MU CXCEMATHUYHBIM pI/ICyHKaM, COCTABJIITh CXCMbI
BHGKTpI/I‘-IGCKI/IX ueneﬁ C IIOCJIC0BATCIIBHBIM 148 HapaJIJIG.HBHBIM
COCTMHCHHUEM DJIEMEHTOB, pasiinyasi YCIOBHBIE 0003HAUEHUS AJIIEMEHTOB
ANIEKTPUYECKUX LIeTeH

1.16

OPUBOAUTH  NPHUMEPHl  (HAXOAUTh HMH(OpMAIMIO O  I[pHUMEpax)
NPAaKTUYECKOTO HMCMOIb30BaHUS (U3NYECKUX 3HAHWHM B TOBCEIHEBHOM
KHU3HH U151 oOecrieueHus: 6e30MacHOCTH MPpU O0palleHuu ¢ npudopamu 1
TEXHHYECKHMHU YCTPOHCTBAMH, COXpPAHEHUS 3/I0POBbS M COOJIIOJCHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

1.17

OCYIIECTBIISITh TIOMCK MH(POPMALUU (PU3UUECKOTO COJIEPKAHHUS B CETH
HNHtepHeT, Ha OCHOBE HMEIOLIMXCS 3HAHUW U IIyTEM CpPaBHEHUS




JOTIOTHATENFHBIX ~HMCTOYHUKOB  BBIACIATH HWH(MOPMALUIO, KOTOpPAs
SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BATh MPH BHITIOTHEHUH YUEOHBIX 3a/[aHUI HAyYHO-TIONMYISPHYIO
auTepatypy  (QU3NYECKOro COACpXKaHHs, CIPABOYHBIE MaTepUabl,
pecypcsl cetu IHTepHET; BiaeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaThb COOCTBEHHBIC NUCBMEHHBIE U KPATKUE YCTHBIE COOOILEHUS,
0000mas wWHPOpPMAIMIO H3 HECKOJIbKUX HCTOYHUKOB (PU3UUYECKOTO
COJepXKaHUsA, B TOM 4YHCIEe MYONIUYHO TPEICTABIATh PE3yIbTAThI
IPOEKTHON WJIM HCCIIE0BATENbCKON AESITENBHOCTH, IIPU 3TOM T'PaMOTHO
UCTIOJIb30BaTh M3YyYCHHBI TMOHATHHHBIA ammapaT Kypca (HU3HUKH,
COIIPOBOKAATh BBICTYIIJICHUE NPE3CHTALMEN

1.20

OpU BBIMOJTHEHUHA YYEOHBIX TMPOCKTOB M MCCICAOBAHUN (PUINIECKUX
IPOIIECCOB paCHpeiessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJIEHHBIMHU 33/1a4aMH, CJIIEJUTh 32 BBIIIOJIHEHUEM IIJIaHa AEUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JIeATEIbHOCTh TpyIIIBI, BBICTPAUBATh KOMMYHUKaTUBHOE
B3aMMOJICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3pemaTh KOH(PIUKTHI

9 KVIACC

Kon
NpoBepsieMoro
pe3yjabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pa3Iuy4aTh SIBICHUA 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3UYECKOE SBJICHUE

1.3

pacro3HaBaTh TPOSIBJICHUE M3YYCHHBIX (DHU3MUECKUX SIBICHUH B
OKpY’KalolieM MHpE, B TOM YnciIe (U3NICCKHE SBICHUS B MPUPOJIE, MTPH
9TOM TMEPEBOJAUTH MPAKTHYECKYIO 3amady B Y4eOHYIO, BBLICTATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OTHCHIBATh U3YYCHHBIE CBOMCTBA TEN U (DU3MUECKUE SIBJICHHUS, HCTIONB3YS
busznueckue BENWYHMHBI, MPU OMNHCAHUM TPABUIBHO TPAKTOBATH
(bu3NYECKUN CMBICT MCHOJB3YEMbIX BEIWYMH, 0003HAYEHMS] U €IMHUIIBI
buznyecKux BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
bu3NYECKyI0 BEIWYUHY C JPYTUMHU BEJIWYUHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SIBICHUS W MPOLECCHI,
UCIIONIb3YSl W3Y4YEHHBbIE 3aKOHBI, TIPH OSTOM J1aBaTh CIIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BhIpaKEHHE




1.6

OOBSCHATh (PU3NYECKUE MPOIECCH W CBOWMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATD
MPUYNHHO-CJIE/ICTBEHHbIE CBA3M, CTPOUTH OOBsICHEHHME u3 2 — 3
JIOTUYECKHX IIaroB C MOMOIIbIO 2 — 3 W3yYEHHBIX CBOWCTBA (DH3NUYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3amaud (OmUparoulecs Ha cuUcteMy w3 2 — 3
YpaBHEHUH ), UCIIOIB3YS 3aKOHBI U (JOPMYIIBI, CBSI3BIBAIONINE (DU3UICCKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJa4d 3allUChIBATh KPaTKOE
YCIIOBHE, BBISBISITH HEOCTAIONINE WIIM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (POPMYJITBI, HEOOXOAMMBIE JIJISI PEUICHUSI, TPOBOIUTH PACUETHI H
OLICHUBATh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUS (PU3UUECKOM
BEJTMYMHBI

1.8

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpPU T[OMOILU
(bu3NYECKUX METOAOB, UCIOJB3YS OMHCAHWE HCCIIEIOBAHMS, BBIIACIATH
IIpOBEpSEMOE TMPEIINONOKEHNE, OIEHUBATh MPAaBUWIBHOCTh TOpsIKa
MPOBECHUS  UCCIEAOBAHMS, JENaThb BbIBOJABL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUN U OTBITOB

1.9

NPOBOIUTHh OMBITHl 10 HAOMIOACHUIO (DU3WYCCKUX SIBICHUH WM
(GU3NYECKUX CBOWCTB TEN: CAMOCTOSATEIBHO COOHMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpYyHOBaHMS, OMHUCHIBATH XOJ ONBITAa M €r0
pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

TIPOBOJUTH MPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpeness
CpelHee B3HAUYCHHE U3MepsAeMON BeIUYHHBI ((POKYCHOE pPaCCTOSHHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBHIOOP crocoba W3MEpPEeHHs
(M3mMepuTenTLHOTO IPUOOpa)

MPOBOANWTH UCCIIEJJOBAHME 3aBUCUMOCTEH (DU3MUYECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMI: IUIaHUPOBaTh HCCIIEeIOBaHUE,
CaMOCTOSITENIbHO  COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BHUAEC TaOIHUIU
rpaduKoB, neaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIIETOBAHUS

1.12

MPOBOAUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYMH: MIAHUPOBATH
U3MEpEeHUs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOIHSTH
U3MEpEHUs, Cllefysd MPEeIOKEeHHON WHCTPYKIUHU, BBIUUCIATH 3HAYCHHE
BEJIMUMHBI U aHAJIM3UPOBATH MOJIYYEHHBIE PE3YIbTAThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUMN

1.13

co0Jr01aTh TIpaBUjIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ JIaA00PaTOPHBIM
obopyI0BaHuEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKM M3YYCHHBIX (U3UUYECKUX MOJEICH:
MaTepHajgbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHUK
CBETa, Jyd4, TOHKas JMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHAs
MOJ€EJIb aTOMHOTO SAApa




1.15

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOICTB C OMOPON HA WX OMHUCAHUS, UCTIONB3Ys 3HAHUS O
CBOMCTBax (DM3MYECKUX SBICHUA W HEOOXOoauMbie (Qu3nUecKue
3aKOHOMEPHOCTH

1.16

MCIIOJIb30BaTh CXEMBI U CXEMATHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOIIECCOB
IpU pelIeHWH Y4eOHO-TPAaKTHUUECKUX 3a7ad, ONTUYECKHE CXEMBbl IJIs
MOCTPOCHHUS N300paKEHUI B IJIOCKOM 3epKalie M cCOOMparolei InH3e

1.17

OPUBOAUTH  NpPHUMEPHl  (HAXOAUTH HMH(OpMAIMIO O  I[pHUMEpax)
NPAaKTUYECKOTO HMCMOIb30BaHUS (M3NYECKUX 3HAHUHM B TOBCEJIHEBHOM
KHU3HH U1 oOecrieueHus: 6e30MacHOCTH MPpU 00pallleHuu ¢ npudopamu 1
TEXHHYECKMMHU YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbS M COOJIIOACHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpefe

1.18

OCYILIECTBIISATh TIOMCK MH(POPMALUU (PU3UUECKOTO COJIEPKAHHUS B CETH
WnTepHer, caMoCTOATENbHO (POPMYITUPYs TIOMCKOBBIH 3ampoc, HaXOIUTh
YT OIpEJIeIeHUs JOCTOBEPHOCTHU MOJIyYeHHON MH(pOPMALUK Ha OCHOBE
MUMEIONINXCS 3HAHUN U TOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BATh MPH BHITIOTHEHUH YUEOHBIX 3a/laHU HAyYHO-TIONYISPHYIO
auTepatypy  (QU3NYECKOro COAepX,aHHs, CIPABOYHBIE MaTepUabI,
pecypcsl cetu MHTepHET; BiIaneTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHbIC MHCbMEHHBIC U YCTHBIE COOOILICHHMS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKHX HCTOYHMKOB (PU3MUECKOTO COJAEpIKaHUs,
nyOJIMYHO MPEACTABIATH PE3YIbTAThI IPOSKTHOM MM UCCIIEI0BATENLCKOM
NEATENIbHOCTH, TMPU O3TOM TIpPaMOTHO HCIOJb30BaTh  H3Y4YEHHBIN
NOHATUIHBIN amnmapar u3ydaeMoro pasziena (U3UKU U CONPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAMEe ¢ YYETOM OCOOCHHOCTEH ayIuTOPHH
CBEpPCTHUKOB

1.21

IOpU BBIMOJTHEHUU YYEOHBIX TMPOCKTOB WM WCCIEHOBAHUN (PUINIECKUX
MPOIIECCOB PaCHpeNesiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C
MIOCTaBJIEHHBIMM 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IIaHa JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIal B
JIeATEIbHOCTh TpyIIIBI, BBICTPAUBATh KOMMYHUKaTUBHOE
B3aMMOJICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3pemaTh KOH(PIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon Kon

pasaesia  JJIeMEHTa
®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEIO MHUPA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

®dusukKa — Hayka o ipupoje. SBneHus npupoapl. Puzndyeckue
SBJICHUSI:  MEXaHWYEeCKUE, TEIUIOBble,  AIIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE

Ousnueckue BeaMuuHBL. V3MepeHue (puU3MUECKUX BEIUYMH.

1.2 dusnueckue pUOOPBHIL. ITorpemuocTs U3MEPECHUM.
MexyHaponHas cucTemMa eIMHUIL
EcrecTBeHHOHay4HBIi ~ METOJ] TO3HaHUS: HAONIOJCHHE,

1 13 IIOCTAaHOBKAa HAy4YHOTO BOIPOCA, BBIABM)KEHHE TMIIOTE3,

OKCIEPUMEHT IO  TPOBEPKE  THUIOTE3,  OOBSCHEHUE
Ha0JI1I01aeMOT0 SBICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH
[IpakTrueckue pabOTHI:
#H##Par##H#I3MepeHne pacCTOSTHUM.

L5 ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

#H##HPar##H#OnpenesieHne pa3MepoB MaJbIX TeJl.
HiParf##3mepenne TEMIIEpaTypbl npu IIOMOUIH
JKUIKOCTHOIO TEPMOMETPA U JaTUYNKA TEMIIEPATYPEI

I[TEPBOHAYAJIBHBIE CBEJIEHHM A O CTPOEHNHN BEIIIECTBA

H#iHtPar#H##CTpoeHre BEIIeCTBA: aTOMbl M MOJIEKYJBI, HX

2.1 pazMepsl. OmBITHL, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHE
BELIECTBA
H#iHtPar###/|Buxenne 4vactul BemecTBa. CBSA3b CKOPOCTH
2.2 JBUKECHHSI 4aCTUL] ¢ TeMIlepaTypoil. bpoyHOBCKOE IBUKEHHUE,
T dy3us
2 )3 B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U
’ OTTAIKHBaHUE
#HiHtParf###ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B,
54 AKHUJKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) Tel. B3aumocss3b
’ MEXIy CBOMCTBaMH BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
2.6 [IpakTrueckue pabOTHI:




#H##Par###0Ouenka auamMeTpa aTromMa METOJOM psAloB (C
ucronb3oBanueM pororpadwii).

H#HHAPar###OnpIThl 110 HAOIIONCHHUIO TETUIOBOTO PACIIUPEHUS
ra3os.

HH#HPar###0npIT IO  OOHApPY)KEHUIO  JCHCTBUS  CHUI
MOJICKYJIAPHOT'O IMPUTAKCHUA

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

Mexanunyeckoe ABUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JBUKEHUE

3.2

#H##Par##H#CkopocTb. CpelHsIst CKOPOCTh PU HEPABHOMEPHOM
IBUXKEHUH. Pacy€r myTu v BpeMeHH JBUKEHUS
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SIBnenue unepuu. 3akoH nHepUUU. B3aumonelicTBue Ten Kak
MPUYMHA U3MEHEHUsI CKOPOCTH IBMKEHHUs Ten. Macca Kak
Mepa UHEPTHOCTH Tena

3.4

#HH#HPar### lnotHocTe  BemectBa. CBA3L  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BeIecTBa

3.5

Cuna Kak XxapakTepUCTHUKA B3aUMOACHCTBUS TE

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepenue cuiibl ¢ TOMOIIbIO
JUHaMOMeETpa

3.7

H#H#HPar### S Bnenne TAroTeHud u cuiia Tshkectr. Cuiia TSHKECTH
Ha Apyrux miaHerax. Bec Tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEHUE MOKosl. TpeHue B
MPUPOJIE U TEXHUKE

3.9

#iHParf##Cro)KeHne CUJI, HallPaBJIEHHBIX 110 OAHOM MPSMOM.
PaBHozelicTByrOImAas cuil

3.10

[IpakTuyeckue paboOTHI:

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO ABMKCHHUS (IIapuKa B
KUJAKOCTH, MOJICTH DICKTPHUUECKOTO AaBTOMOOWIII U Tak
nanee). OnpeneneHue CpeHel CKOPOCTH CKOJIBKEHUS OpycKa
WIM [IapuKa [0 HAKIOHHOW mmiockoctu. OmnpeneneHue
WI0THOCTH TBEpAOro Tena. OMNbIThL, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTh pacTsDKeHus (nedopmarni) TPYKUHBI  OT
MPUITOKEHHON CHJIBI. OnbITHI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTb CHJIBI TPEHMSI CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS IIOBEPXHOCTEH

3.11

Ouznyeckue SBICHUS B NPUPOJE: MPUMEPHI JBHKEHUS C
pa3IMYHBIMU CKOPOCTSIMH B JKUBOM W HEXKHUBOW MPUPOJE,
JEICTBUE CUITBI TPEHUSI B IPUPOJE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE 1 TA30B




4.1

Hasnenne TBEpmoro Tena. CrocoObl yMEHbLICHHS U
YBEJIMYEHUS 1aBICHUS

4.2

JlaBnenue rasa. 3aBHCHMOCTh JAaBJIICHHS Ta3a OT 00bBEMa,
TeMIepaTypbl

4.3

[lepenava naBneHUs TBEPABIMH TEJIaMH, KUJIKOCTAMH H
razamu. 3akod Ilackansg. [IleeBMaTHUeCKEe MaIIMHEI
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3aBI/ICI/IMOCTb JdaBJICHUSA KUIKOCTHU oT I‘JIYGI/IHBI.
['mapocratudeckuii  mapagokc. CooOmarmmmecs: COCYIbI.
['uapaBnuyecKre MeXaHU3MbI

4.5

Atmocdepa 3emunm u atMmocdepHoe aaBieHHE. [IpUunHBI
CYIIECTBOBAHMS  BO3AYIIHOH oOomouku 3emun. OmnbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHHUS OT
BBICOTHI HaJl YPOBHEM MOps

4.6

N3mepenue armocdepHoro naBneHus. [IpubGopbr s
U3MEpEeHus: aTMOC(EpPHOTo 1aBICHHUS

4.7

JlelicTBHME XKUIKOCTHM M ra3a Ha MOTPYKEHHOE B HUX TEJO.
BriTankuparomias (apxumMeoBa) criia. 3aKkoH Apxumena

4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa
NOTpYKEHHOW B JKUAKOCTH vacTH Tena. Omnpenenenue
BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOILEH HA TEJIO0, IOrPYKEHHOE
B JKHUIKOCTb. [IpoBepka HE3aBHCUMOCTH BBITAJIKUBAOLLIECH
CHUJIbI, ICMCTBYIOIIEH Ha TEIO B YKUJKOCTH, OT MaccChl Telna.
OnBbIThL, TEMOHCTPUPYIOIIME 3aBUCUMOCTDH BBITAJIKUBAOIIEH
CUJIBI, NICHWCTBYIOIIEW Ha TEIO B KHUIKOCTH, OT OOBEMA
NOTPYKEHHOW B KUAKOCTh YaCTH Tela M OT IUIOTHOCTH
KUJKOCTH. KoHnctpynpoBanue apeoMeTpa W
KOHCTPYUPOBaHUE JOKU " OIpeleIeHue eé
IPy30I0AbEMHOCTH

4.10

Ouznyeckue SBICHUS B MPHUPOJAE: BIHUSIHHUE aTMOC(EPHOTO
JTaBJICHUSI HA )KUBOW OpraHU3M, IJIaBaHUE PHIO

4.11

TexHuueckue  ycTpoiicTBa:  cooOLIalOIIMECs  COCYBI,
YCTPOMCTBO  BOAONPOBOJAQ,  THUAPABIMYECKUH  TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeomeTp

PABOTA, MOIIIHOCTb, DHEPT UA

5.1 Mexanundeckas pabora
52 MexaHuueckass MOIIHOCTh
53 [TpocThie MeXaHW3MBI: pbluar, OJOK, HAKIIOHHAS TUIOCKOCTD.

IIpaBuiio paBHOBECHS pblyara




54 [IpumeneHue mpaBusa paBHOBECHs pblyara K OJ0Ky
«3omnoroe mpaBuio» MexaHukd. KodapduuueHT mojae3Horo
5.5 neiicTBus MexaHu3MoB. lIpocTele MexaHU3MBI B OBITY U
TEXHUKE
5.6 [ToTeHManpHas SHEPTUM TeJa, MOJHITOrO HaJl 3eMIEH
5.7 Kunernueckas sHeprus
53 [lonnas MexaHudeckas OdHeprus. 3aKOH W3MEHEHUs U
’ COXPAHEHHUsI MEXaHUYECKOW SHEPTUH
[IpakTuyeckue paboOTHI:
###Par###Onpeneneane  pabOThl  CWJIBI  TPEHUS  TIpU
5.9 PaBHOMEpPHOM  JBHJKEHMM Tela IO  TOPU30HTAJIbHON
’ noBepxHOCTU. MccnenoBanne yClIOBUM paBHOBECHS pblyara.
N3mepenne KIIJl HaknonHO# 1iockoctu. M3ydeHue 3akoHa
COXpaHEHUSI MEXaHUUYECKOU SHEPTUU
5.10 ®du3nyecKue ABJICHUS B MPUPOJIC: PhIYark B TEJIE YEIOBEKA
TexHudyeckue  yCTpOMCTBA:  pblyar,  IIOABMUXKHBIM U
5.11 HETNOJIBIKHBIM  ONIOKW, HAKJIOHHAs TUIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 371€eMeHTHI COAEPKAHUS
pasaesia  3JieMEHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOpUu
6.1 CTpoeHus BemiecTBa. Macca M pa3mepbl MOJieKyJl. OIBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUN
’ BeriecTBa. Kpucramnuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOWCTB Ta30B, JKHJIKOCTEH M TBEPABIX TEJ Ha
6 ' OCHOBE IMOJI0KEHUI MOJIEKYJIIPHOKUHETHYECKON TEOPUHU
6.4 CMaunBaHue U KaWUISPHbIE SIBICHUS
6.5 TeroBoe paciupeHue U coxaTue
6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
' JIBUKEHUS YaCTHIL]
6.7 Buytpennsis sHeprus. CrocoObl HW3MEHEHHsI BHYTpPEHHEU
' SHEPruH: TEIJIoNepeaaya i COBEPIICHUE paOOThI
6.8 Bunel temmonepenauu:  TEIUIONPOBOJHOCTh, KOHBEKIMS,
U3JIy4eHUE




6.9 KonuuectBo Tennorel. Y aenpHas TEMI0EMKOCTD BEIIECTBA
6.10 TennooOMeH U TEMIOBOE paBHOBECHE. Y PaBHEHHUE TEILIIOBOTO
' Oananca
6.11 [InaBneHne W OTBEpAEBAHME KPUCTAJUIMYECKHX BEILECTB.
’ VnenpHas TENoTa MIaBICHUs
[Mapoobpa3zoBanue u koHaeHcamwus. Vcmapenuwe. Kumnenwue.
6.12 VYnaensHas ~ Temjgota  mapooOpa3oBaHMA.  3aBHCHMOCTH
TEMIEPATypPbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DOHeprus TOIIMBa. Y IeJbHas TEII0Ta CrOpaHus
[punnunsr padotsel TemmoBsix aBurareneir KI1JI teroBoro
6.15 asurarens. TemoBble JBHUraTelId M 3alllUTa OKPYKAIOLIECH
Cpelibl
6.16 3aKOH COXpaHEHUs1 U NPEBPALLEHUS SHEPIMH B TEIUIOBBIX
’ mporieccax
[IpakTrueckue pabOTHI:
HH##Par###O0nbIT  TI0  OOHAPY)KEHHIO  JIEWCTBHSI  CHJI
MOJIEKYJIIPHOTO TPUTSKEHUS.
#H#HP ar##H#OnBITHI o BBIPAI[MBAHUIO KPUCTAJIOB
IIOBAPEHHOM COJIM WIH caxapa.
HH##HPar###ONpIThl 10 HAOTIOAEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, )KUJAKOCTEW U TBEPABIX TEIL.
#HHPar###Onpenenenue TaBleHUS Bo3ayxa B OamioHe
HIIpUILIA.
H#H#HPar##H#ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JMaBJICHUST BO3JAyXa OT €ro o0béMa U HarpeBaHus WIH
OXJIAXKICHUS.
6.17 #H##Par###IpoBepka THUMOTE3bl JIMHEHHONW 3aBHCUMOCTHU

JUTMHBI CTOJIOMKA KUJAKOCTU B TEPMOMETPUUIECKON TPyOKEe OT
TEMIIEpaTypHhI.

###HPar###HabmoneHne W3MEHEHHs] BHYTPEHHEH SHEpruu
TeNa B pe3yNbTaTe TeIionepeaadn U padoThl BHEITHUX CHJL.
###Par###IccnenoBanue  sSBIGHUST  TEIUIOOOMEHA  TIpH
CMEIIMBAHUM XOJOAHON U TOPSAYEH BOJIBI.
#H#HPar##H#OnpenesieHue KOJIMYEeCTBA TEIUIOTHI, MOJTYYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HAarpeTbiM METaJUIMYECKUM
[UTHH]IPOM.

H#HH##Par###Onpenenenue yaenbHOU TEINIOEMKOCTH BELIECTBA.
#iParf##lccnenoBanue nporecca UCIapeHus.
#iHParf##OnpeneneHue OTHOCUTENBHOM BIaKHOCTH BO3AyXa.
#H##HPar##H#OnpeneneHne yieJbHOM TENIO0ThI IUIABICHUS JIbIa.




®dusnuecKue sBJICHUS B MIPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE
U KalWUIApHBIE SBJICHUS B MPHUPOJE, KPUCTAILIBI B MPUPOJE,

6.18 uznydenue CoiHla, 3amep3aHue BOJOEMOB, MOPCKHUE OpU3BL;
o0Opa3oBaHHe pOChl, TYMaHa, UHEs, CHETa.
Texnuueckue YCTPOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
UCIIOJIb30BAaHUSl ~ KPUCTAJJIOB, JKUIKOCTHBIM  TEPMOMETP,
6.19 JIaTYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHHUS JIOMOB,

TUTPOMETPHI, TICUXPOMETP, MapoBas TypOWHA, JABHUraTelb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. [[Ba poaa 3IeKTpUUECKUX 3apsi0B
B3aumoneiictBue  3apsbkeHHBIX  Ten.  3akoH — Kynona
7.2 (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSDKCHHBIX TEN OT
BEJIMUMHBI 3apSJI0B M PACCTOSHUS MEXY TE€JIaMH )
Onexrpuueckoe nose. HanpsEHHOCTh 27EKTPUUECKOTO MO,
7.3 [lpyHnun  cynepno3uuuMy — dJIEKTPUUYECKHUX  Tojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  siekTpuyecKMx  3apsAoB.  DJIEMEHTapHBIN
7.4 annekTpudeckuil 3apsa. Crtpoenue aroma. I[IpoBonHuUKHM H
JUDJIEKTPUKH
7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTO0 3apsiaa
76 ONEeKTpUYECKUI TOK. Ycenosus CyLIECTBOBAHUSA
' IIEKTPUYECKOT0 TOKA. MICTOYHMKYM OCTOSIHHOTO TOKa
77 JleficTBUSI DJIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
’ MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
78 Onektpuueckas  uenb. Cuia  Toka.  DJIEKTPUUECKOE
' HaIpsHKEHUE
79 ConpoTuBieHHEe MPOBOJHUKA. YAEIBHOE CONPOTUBIICHHE
' BEILIECTBA
7.10 3akon Oma 1S ydacTKa Lenu
711 [TocnenoBarensHOE u NapajuIeIbHOE COEIMHEHUE
' IIPOBOJHHUKOB
712 PaboTa 1 MOIIHOCTH AJIEKTPUUYECKOTO TOKA. 3aKkoH Jlkoyis —
' Jlenna
713 DneKTpUUecKHe ey U MOTPEOUTETH ANEKTPUUIECKON IHEPTUU
’ B ObITy. KOopoTKoe 3aMbikaHue
714 IlocrosHHble  MarHuTHL.  B3anmomeicTBHE  MOCTOSHHBIX
' MarHuToB
715 MaruauTtHoe nosie. MarHuTHoe 1oJje 3eMJIU U €ro 3HaueHue IS

JKA3HU HA 3emiie




Oneir Opcrena. MarHuTHOe mMOJ€ 3JIEKTPUUECKOTO TOKa.

716 [IpuMeHeHne 37EKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MarHMTHOrO TIOJISI HAa TPOBOJAHUK C TOKOM.
717 ONEeKTpOoABUTaTENIb IOCTOSIHHOTO Toka. Mcmonb3oBaHue
' JIEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
718 OnbiTel @apazes. SIBleHUE 3JIEKTPOMArHUTHOW HWHIYKIIUH.
' [MpaBuiio Jlenna
Onektporereparop. CrocoObl MOTyYEHUS DIICKTPHUESCKOU
7.19 SHEPTHH. DJIEKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPIruun
[IpakTuyeckue paboOTHI:
OnbITHI 110 HAOMIOACHUIO AJEKTPU3ALINY TNl HHAYKLUUEH U TPU
CONPHUKOCHOBEHUH.
UccnenoBanue  IEUCTBUS ~ AIEKTPUYECKOTO  TMOJISI  Ha
IIPOBOJIHUKY U TUDJICKTPUKH.
CbOopka W mipoBepka pPabOThl  AIEKTPUUYECKOW  IIETH
MOCTOSIHHOTO TOKA.
N3mepenue u peryJiupoBaHUe CUJIbI TOKA.
N3mepenue u perynupoBaHue HaPSIKEHUSI.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIAYIIETO Yepes
pPEe3UCTOp, OT CONPOTHUBIICHHS PE3UCTOpPA U HANPSIKEHHS Ha
pe3ucrope.
OnbITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTB JJIEKTPHUUECKOTO
CONPOTHUBIIEHNUS TMPOBOJHUKA OT €ro JUIMHBL, IUIOIIAIH
MONEPEUHOr0 CEYEHUsI U MaTepuana.
790 IIpoBepka  mpaBuna  CIOXKEHUS  HANPSHKEHUH — TIpU

NOCJIEI0BATENbHOM COEIMHEHNH JIBYX pe3ucTopoB. IIpoBepka
npaBuja JJsi CWJIbl TOKa MPU MapajuieTbHOM COEIUHEHUU
pesuctopoB. OmpeneneHue padOTHl 3IEKTPUYECKOTO TOKa,
uaymero 4yepes  pesucrop.  OmnpeneneHne  MOIIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBIAEISEMOM  Ha  PE3HUCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepes
JaMIo4Ky, OT HampspbkeHuss Ha Hell. Onpenenenue KIT
Harpesatend. lccnenoBaHWe MAarHUTHOTO B3aUMOJAEHCTBHUSA
NOCTOSIHHBIX ~ MAarHuToB. l3ydyeHune MarHMTHOrO MOJIA
MOCTOSIHHBIX MAarHUTOB MPU MX OOBEIUHEHUU M pa3elICHHH.
HccnenoBanue qeiCTBUS JIEKTPUYECKOTO TOKAa HA MATHUTHYO
cTpeniky. ONbIThL, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH CHJIBI
B3aUMO/ICVCTBUS KATYIIKN C TOKOM U MarHuTa OT CHJIBI TOKa U
HampaBJIeHUs TOKa B Karymke. M3ydeHwe neucTBus
MarHuTHOTO I0JIs1 HA IPOBOAHUK ¢ TOKOM. KoHCTpyHnpoBaHue
U u3ydeHue pabotel amekrponBurarens. M3mepenwme KIIJI




BHGKTpOI[BHFaTeHBHOﬁ YCTaHOBKH. OnbITHI 11O HUCCICIOBAaHUIO
SIBJICHUS 3J'I€KTpOMal"HI/ITHOI\/'I WHIAYKIOWH: HUCCICO0OBAaHUC
W3MEHEHMI 3HAUCHUS U HaIrpaBJICHHUA HHAYKIIMOHHOI'O TOKa

Du3nyecKue SBJIEHUS B MPUPOJE: DICKTPUUYECKUE SBICHUS B
atMocdepe, IEKTPUUECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE

721 noje 3emid, Apeid MOI0COB, POJIb MarHUTHOTO MOJS JUIs
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHudyeckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIepMmerp,
BOJIBTMETP, PEOCTAT, CUETYUK JJICKTPUYECKOM DHEPruu,
799 AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTeJIbHbIE
' AIIEKTPONPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IIPEeIOXPaHUTENHN, JJIEKTPOMArHUT, JJIEKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
pasznena
MEXAHUYECKUE ABJIEHUA

2.1 MGX?:HI/IIIGCKOG nBwxeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTEIBLHOCTE MEXAHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H##Par##HHepaBHOMepHOE  TIPAMOJIMHEHHOE  JABUKCHHE.

8.4 Cpenusis 1 MIHOBEHHasi CKOPOCTh Tejia MPU HEPAaBHOMEPHOM
JBUKEHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE MPAMOJIUHENHOE ABUKEHUE

8.6 #iHPar###CBoOonHOe manenue. OnbiTel ["ammes

2 HH#Par##HPaBHOMEpHOE ABUKEHUE TIO OKpY)HOCTHU. [lepuon u

8.7 yactota oOpamenusa. JluHeiiHas W  yrjgoBas CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpernii 3akoH HeroToHa

8.11 Hi#HParf##1 [puHIMI Cyneprno3uuy CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

213 #iHParf##Cuiia  TpeHMs: CWila TPEHMSI CKOJIBKEHHS, CHIIa
TpPEHUs MOKOs, APYTHe BUAbI TPEHUS

214 H#HH#Par##H#Cuna TAKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHS.

YckopeHnre cBOOOTHOTO MaICHUS




8.15

IiBumxenue 1utaHer Bokpyr Connma. IlepBas kocMuueckas
cKkopocTh. HeBecoMOCTh 1 nieperpysku

8.16

PaBHOBecue MarepuanbHO TOUkH. AOCOTIOTHO TBEPAOE TEIO

8.17

H#H##Par##HtPaBHoBecue TBEPIIOTO TeNla C 3aKPEIUVIEHHOM OCBHIO
BpaieHusi. MomeHt cuibl. LleHTp TsbkecTn

8.18

Nmnynsc Tena. U3menenne uMiynsca. MIMmnyibsce cuisl

8.19

3aKOH COXpaHEHHS UMITYJIbCa

8.20

#H#HPart###PeakTUBHOE IBIKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun TspKecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu U
paboThl

8.23

[ToTennmanpHas SHEPTUS TeNa, MOJHATOTO HAJl TOBEPXHOCTHIO
3eminn

8.24

[ToTeHimanpHast >HEPTUS CHKATON MPYKUHBI

8.25

#i#HParf##Kunernueckas sHeprusa. TeopeMa 0 KMHETHUECKON
SHEpPIrun

8.26

HH##Par###3aKkOH COXpaHEHHSI MEXaHUYECKON SHEPTUU

8.27

[IpakTuyeckue pabOTHI:

Ompenenenne cpeaHel CKOPOCTH CKOJBXEHUS Opycka WU
JBUKEHMSI IIapHUKa 10 HAKJIOHHOW miiockocTu. OmnpeneneHue
YCKOpEHHUsl Tejla TMpU PaBHOYCKOPEHHOM JBIKEHUU IO
HAaKJIOHHOM TUIOCKOCTH.

UccnepoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 Ha4YaIbHOW CKOPOCTH.
[IpoBepka runoTe3bl: €Ciau Ipu PaBHOYCKOPEHHOM ABUKEHUU
0e3 HaYaIbHOUW CKOPOCTU MYTH OTHOCATCS KaK Psii HEUETHBIX
qucell, TO COOTBETCTBYIOIIME MPOMEXKYTKH  BpEMEHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT
CWJIBI HOpMaJIbHOTO AaBiieHus. Omnpenenenue kodduuueHTa
TpeHUs CKoJbkeHus. OnpeneneHue >KECTKOCTH MPYKUHBI.
Omnpenenenne padOTHl CHIBI TPEHHS] TPUH PABHOMEPHOM
JNBWKEHUM  Tela 1O  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenre pabOTHI CHIBI YIIPYTOCTH MPHU MOAbEME TPy3a C
MCIOJIb30BAaHUEM HETIOJIBUKHOTO U TIOJIBHYKHOTO OJIOKOB

8.28

duznueckue SBICHHUSA B npupoac: TMpUIIUWBBI W OTJIMBBI,
JABMOKCHUC IIJ1aHCT ConHeuHoM CHUCTCMBI, PCAKTUBHOC
ABHUIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHuueckue ycTpoOWCTBa: CHUAOMETD, JATUYUKU MOJIOKEHUS,
PacCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI




9.1

Konebarenbnoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTHUKU
KOJICOaHMIA: TIEPHO/, YaCTOTa, aMILTUTYIa

9.2

MareMaTtnueckuii ¥ NpYyKUHHBIM MasTHUKU. [IpeBpamienue
SHEPIUu NpH KoJaeOaTeTbHOM ABHKEHUH

9.3

3aryxatomue  konebOaHus.  BbIHYXACHHBIE  KOJICOAHUS.
Pe3onanc

9.4

Mexannueckne BoJiHBEL. CBoONMCTBA MeXaHMYECKHX BOJIH.
[IpononbHBIE M TONIEPEYHBIE BOJIHBI. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPAOM Telle,
CEMCMUYECKIE BOJTHEI

9.5

3Byk. [')poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHuE 3ByKa

9.6

Nudpa3Byk u ynbpTpa3Byk

9.7

[IpakTuyeckue pabOTHI:

Onpenenenue YacTOTBI u nepuoaa KosieOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmpeneneHne 4acTOThl W TEPUOJAa KOJEOAHUN TPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHui
MOABEIICHHOT0 K HUTU T'py3a OT JUIMHBI HUTH. VccrnenoBanue
3aBUCUMOCTH Tlepuoja KojiebaHui Npy>KUHHOT'O MasiTHUKA OT
Mmacchl Tpy3a. [IpoBepka He3aBHCHMOCTH Hepuojia KojiebaHui
Ipy3a, MOJBEIIEHHOI0 K HUTH, OT MAcChl Ipy3a U KECTKOCTH
npyxuHbl. M3Mepenne yckopeHnus cBOOOAHOTO NaieHUs

9.8

@u3nyeckue SBJICHUS B MOPUPOJEC: BOCIPHUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IIYHAMH,
3X0

9.9

TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BaHKUE
yIIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

ONEeKTpOMarHuTHOE  TOJE.  ODJIEKTPOMArHUTHBIE  BOJIHBIL.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 3neKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMaruuTHass npupoja cBera. CKOpocTh — CBerta.
' BonHOBEIE CBOICTBA CBETA
[TpakTrueckue pabOTHI:
10.4 N3ydyeHue CBOWCTB JJIEKTPOMATHUTHBIX BOJH C ITOMOLIBIO
MOOMIIBHOTO Tese(hoHa
10.5 dusnyeckue SBICHUS B MPUPOJEC: OMOJOTHYECKOE JCHCTBHE
’ BHJIUMOTO, YJIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO M3Ty4eHUI
10.6 TexHuueckue ycTporucTBa: NCMOIb30BAHUE JIEKTPOMArHUTHBIX

BOJIH JIJISI COTOBOI CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlydeBast monensb cBera. IcTouHnku cBeTa
11.2 [IpsamonnHENHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenune ceta. [lockoe 3epkano. 3aK0H OTpaKeHUs CBETa
114 [Ipenomnenne cBera. 3akoH mnpenomiieHus cBera. [lomHoe
’ BHYTpPEHHEE OTPaKEHUE CBETA
11.5 JInnza. Xon nydeit B 1MH3e
11.6 OnTuueckas cucrema goroarnmnapara, MUKPOCKOIIa U TeJIeCKOoma
117 I'ma3  kak  onruuyeckas  cucrema.  biauszopykocts U
' NATbHO30PKOCTh
118 Paznoxxenne Oenoro cera B crektp. Omnbitel HbroToHa.
' CrnoxxeHue cieKkTpalibHBIX 1IBETOB. Jlucnepcus cBeTa
[TpakTrueckue pabOTHI:
#H##Par##HtccienoBaHue  3aBUCUMOCTH  yIyIa  OTPa)XKEHUs
CBETOBOTO JIy4a OT YyIJia MajeHHUsl.
11 HH##Par###13yueHne XxapakTepruCTUK N300paKeHHsI TIPEIMETa B
IIJIOCKOM 3€pKalie.
#i#Parf##lccnenoBaHue 3aBUCHUMOCTH  yIJIa MPEJIOMIICHUS
CBETOBOTO Jiyya OT yrja MaJieHUs Ha TPaHMIE «BO3IYyX —
11.9 CTEKJION.
#H##Par##H lonyyenue N300paKeHHI c IIOMOIIBIO
coOuparome TUH3bI.
#H##Par##HOnpenenenmne dbokycHOTO paccTosiHusA 51
ONTHUYECKOW CHIIBI COOMPAIOIEH JTMH3HI.
HH#HPar####ONBITHI 1O Pa3JI0KEHUIO OEJI0ro CBeTa B CIIEKTP.
#H##H#Par###ONBITB 10 BOCHPUITHIO 1[BETA MPEAMETOB IPU UX
HaAOII0ICHUU Yepe3 I[BETOBBIC (PUITBTPHI
®dusnyeckue sABICHUS B npupoze: 3atmenust Connua u JIyHsl,
11.10 [[BETa TeJ, ONTHYECKUE sIBIeHUS B aTtMocdepe (1iBeT HeOda,
pedpakius, pagyra, MUPax)
1111 TexHuyeckne ycTpoOMCTBa: OYKH, TMEepuUCKom, (oToammapar,
’ ONTHYECKHE CBETOBOJIBI
KBAHTOBEBGIE ABJIEHUA
121 Omnwitel Pe3epdopna u muranerapHas Mojelnb aroma. Mojeinb
’ aroma bopa
12 122 Hcnyckanne u moryioumieHue cBeta aToMoM. KBaHTBHL
’ JIuHeWvaThIe CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs
124 Crpoenne aToMHOro siapa. HykiioHHas Moziesib aTOMHOTO sIpa.
’ N3oTors




PagnoaktuBubie  npeBpamenus.  Ilepuon  momypacmaga

12.5
ATOMHBIX SJEP
12.6 SAnepHble peakuuu. 3aKOHBl COXpPAHEHMsI 3apsiiOBOTO U
' MacCOBOTO YHCEI
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
12.8 Peaknun cunresa u penenus spep. Mcrounuku sHEpruu
' CouHiia u 3BE31
12.9 Snepnasa sHepretuka. JleiicTBUE paguOaKTUBHBIX H3Ty4CHUH
’ Ha )KUBBIC OPTaHU3MbI
[TpakTrueckue pabOTHI:
HabuntoieHue CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITYUCHHUS.
12.10 UccnenoBanue TpPEeKOB: H3MEPEHHE DJHEPIHM  YACTHIBIIO
TOopMO3HOMY TTyTH (110 poTorpadusim).
W3mepenue paanoakTHBHOTO (GoHA
®dusznyeckue  SBICHUS B IPUPOJE: €CTECTBEHHBIN
1211 paMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJuOaKTHBHOE
’ M3JIy4€HUE NPUPOJAHBIX MUHEPAIOB, AIEMUCTBUE PATMOAKTUBHBIX
M3JIy4€HUI Ha OpraHu3M YeJIOBEeKa
12.12 TexHudeckne yCTpOMCTBA: CIEKTPOCKOI, WHIAWBUIYAJIbHBIN

TO3UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl
OCHOBHOT0 0011ero o0pa3zoBanus Ha ocHoBe PI'OC

[ToHumanue ponu GU3MKKU B HAYYHOH KapTUHE MUPA; cHOPMUPOBAHHOCTD
0a30BbIX TPENCTABICHUNA O 3aKOHOMEPHOW CBS3M W II03HABAEMOCTH
SBJICHMH  MHpUPOIBI, O POIM  IKCHepuMeHTa B  (usmke, o0
cucreMooOpasyomeil ponu (QU3MKA B pa3BUTHM €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTHH, 00 IBOMIOIUHN (PU3NYECKUX 3HAHUN M UX POJIU B
LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTUHE MUpPA, O BKJIAJI€ POCCUHCKUX U
3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE HAYKH, O0BSICHEHUE TIPOIIECCOB
OKpPY’KaroIllero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUS O BHIAaX MaTepHH (BEIIECTBO W T0JIE), O ABHKEHUHU KaK CTIIOCO0e
CYIIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJICKYJSIPHOM TEOPUH CTPOCHHS
BEIIIECTBA, O (PU3MUECKON CYHIHOCTH SIBICHUN MPUPOIbI (MEXaHUYECKHX,
TCIIJIOBBIX, BHGKTpOMaI‘HI/ITHBIX n KBaHTOBBIX); YMGHI/IG paBJ’II/I‘IaTB
SABJICHHUA 110 OIIMCAHHUIO HUX xapaKTepHHx CBOﬁCTB U Ha OCHOBC OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (pU3UYecKoe sSBIICHUE; YMEHHUE PacIiO3HABATh
MPOSIBJICHUE HM3YyYCHHBIX (DU3MUYCSCKUX SIBJICHUH B OKPY)KAIOIIEM MHPE,
BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMU MOHATUHHOTO ammapara U CUMBOJIMYECKOTO SI3bIKa
(GU3UKKM M MCIONB30BaHME MX Ui PEUICHUs y4eOHBIX 3a/a4; YMEHHE
XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBICHHUS W IPOLECCHI,
UCIOJB3YS PyH/IaMEHTAIbHbBIE H SMIIUPUUECKHUE 3aKOHBI

YMeHue OnucChIBaTh M3YyYEHHBIC CBOMCTBA Tell W (DM3UUECKHUE SIBIICHUS,
UCTIONB3YS (PU3NUYECKUE BETMUUHBI

BraneHre ocHOBaMH METO/IOB HAyYHOTO TIO3HAHUS C YIETOM COOITIOICHHS
npaBujI 6€30macHoOro Tpyaa: HabmoneHne PU3NIECKux SIBJICHUMN:

YMEHHE CaMOCTOSATEIHHO COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Habopa 000pYyJOBAHUS 0 HHCTPYKIIUH, OTIUCHIBATH X0/ OTIBITA U
3aIMCBIBATh €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MMPOBCACHUC MNPAMBIX U KOCBCHHBIX H3M€peHHI>'I (bI/I3I/I‘-I€CKI/IX BCIIMYHH:
YMEHUE  IUIAHUPOBaTh  HW3MEPEHUs, CaMOCTOSATEIBHO  COOHMpATh
IKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 MHCTPYKIIUH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJTyYSHHBIC PE3YJIbTAThI C YIETOM 33aHHOM
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUH;

IMPOBCACHUC HECIIOXXHBIX SKCHICPUMCHTAIIbHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U TPOBOJIUTH
HCCJIICAOBAHUC 110 MHCTPYKIUH, IPCACTABIIATE MOJYUCHHBIC 3aBUCUMOCTHU




¢U3NUeCKUX BEIMYMH B BUAE TaOmUI W TpaduKOB, YUYUTHIBATH
HOTPENTHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIIeIOBAHMS

[TonnMaHMe XapaKkTEePHBIX CBOWCTB (PM3NUECKUX MOesIel (MaTepraabHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, MOJEIIN CTPOCHUS T'a30B, KUAKOCTEH U
TBEPABIX TEJl, INIAHETapHasl MOJENb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO
SA7Ipa) U YMEHUE IPUMEHATD UX JJIs1 O0bSICHEHUS (PU3HMUECKUX POIIECCOB

YMeHue 00bACHATh (PU3NYECKHE MTPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil INPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATh I[PUYUHHO-CICJCTBEHHbIC CBS3M M CTPOUTH
O00BsSICHEHHE C ONOpOW HAa M3YyUEHHBIE CBOMCTBA (PU3NUECKUX SIBICHUM,
¢du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOZEIH

YMeHue pemarb pacuéTHble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUH ), UCTIONIB3YsI
3aKOHBI U (QOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE BETUUYHUHBI, B YACTHOCTH,
3aMMChIBaTh KPATKOE YCIOBHE 33J]auM, BBIBIATH HEIOCTAIOUINE JaHHBIE,
BBIOMpPATh 3aKOHBI U (OpMynbl, HEOOXOAMMBbIE JUIsI €€ pelleHus,
UCIOJIb30BaTh CHPAaBOYHBIC JaHHbIC, NMPOBOAUTH PACUEThl M OLIEHUBAThH
PEaTMCTHYHOCTD ITOTyYCeHHOTO 3HaYCHUS (PU3NIeCKON BETMYMHBL, yMCHHE
OTIPEIIETATh Pa3MEPHOCTh (DU3NUECKOW BEIMYMHBI, IOIYYCHHOW NpHU
pelLIeHNH 3a1a91

YMeHHe XapaKTepru30BaTh IPUHIUIILI IEUCTBUSA TEXHUYECKUX YCTPOUCTB,
B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB IO MX OIMUCAHUIO, UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3NYECKUE 3aKOHOMEPHOCTH
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YMeHue Ucnob30BaTh 3HaHUA O (PU3NYECKHX SBJICHUSAX B MOBCEIHEBHOM
KHU3HU 7151 o0ecredeHus 0e30MacHOCTH Ipu OOpamieHuu ¢ OBITOBBHIMH
npubopaMu M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHUS 370POBBS H
COOJIIOICHUSI HOPM AKOJOTHYECKOTO TIOBEECHHUS B OKPYKAIOLIEH cpere;
NOHMMaHHE HEOOXOAWMOCTH NPUMEHEHHS JOCTIDKCHHH (QHU3UKH U
TEXHOJIOTUH [UIS PAI[HOHATBHOTO MPUPOIOTIOIH30BAHUS

11

OnbIT mOMCKa, TMpeoOpa3oBaHMA M TNPEACTaBICHUS HHG(OpMAIH
(GU3UYECKOTO  COJAEpX)aHUA C  HMCIOJIb30BAaHWEM  HMH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH; YMEHHE OIICHWBAaTh JOCTOBEPHOCTH
MOJIydeHHOW WHGPOPMAIlMM HA OCHOBE HWMEIOIIMXCA 3HAHUU |
JIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh MPH BBITIOJTHEHUT
y4eOHBIX 3a/JlaHuil  HAYYHO-TIOMYJISIPHYIO JINTEPATypy (QHU3UIECKOTO
COJIepKaHHUsA, CIIPaBOYHbIE MaTepHalbl, pecypchl ceTu VHTepHer;
BJaJicHHe 0a30BBIMU HaBBIKAMHU MPEOOpa30BaHMs HH(DOPMAIIUHN U3 OJHOM
3HaKOBOM CHCTEMBl B JpYryl0; yMEHHE CO3/1aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIICHWS Ha OCHOBE WH(OpPMAIUN U3
HECKOJIbKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
on

1 MEXAHUWYECKUE ABJIEHUA

Mexauunueckoe NBUDKCHUE. MarepuanbHas TOYKA. Cucrema oTcuéTa.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

PaBHoMepHOEe M HepaBHOMepHOe ABWKEeHHE. CpemHsia ckopocTb. Dopmyna mjist
1.2 BBIYHCICHHS CpeaHEeN CKOPOCTH: V = S/t

PaBHOMepHOE NPSAMONMHENHOE IBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIy4yae paBHOMEPHOIO MPSIMOJIMHEHMHOTO ABHKEHUS:

1.3 (1) =x,+vt

I'paguky  3aBUCUMOCTM OT BpPEMEHHM Ui HPOEKIMH CKOPOCTH, IPOEKIHU
IIEPEMELLEHUS, TyTH, KOOPIUHATHI TP PAaBHOMEPHOM IPSMOJIMHENHOM JBUKEHUH

3aBUCHUMOCTh KOOpJAWHATHI Tejla OT BPEMEHH B Cllydae paBHOYCKOPEHHOIO
MPSIMOJIUHEIHOTO JIBUKCHHUS:

[ Ry

Sy(f)=vp, #f+ay*

@opMyIIbl 17151 IPOEKIUU EPEMEIEHNUS, TPOEKIIMN CKOPOCTH U IPOEKIUU YCKOPEHUS
IIPY paBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:

2
1.4 .sx(r)=vﬂx-r+ax-%.
U_\'('f):l)ﬂ_\'_hﬂj\' £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy

I'padyxu 3aBUCUMOCTH OT BPEMEHH ISl TPOEKLUHU YCKOPEHUS, IPOCKIIMHU CKOPOCTH,
IIPOCKLUN IIEPEMEIIEHUs, KOOPAUHATHl IPU PABHOYCKOPEHHOM IIPSIMOJIMHEUHOM
JBUKEHUH

CBobognoe mnaaenue. dopmynbl, onuchiBaOImIMe CBOOOAHOE MaJeHUE Tena I0
L5 BEPTUKAIM (ABM)KEHUE Tejla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3EMIIH).
' I'padvku 3aBUCUMOCTH OT BpEMEHU ISl TPOSKIINH YCKOPEHHU S, TPOSKIIMHA CKOPOCTH U

KOOPAWHATHI ITpU CBO60,Z[HOM MaaCHUM TCJIa IO BEPTUKAIIN

CkopocTh paBHOMEPHOTO JBUKEHHUsI TeJia 10 OKpyXKHOCTH. HampaBienue ckopocTu.
1.6  @opmyna sl BBIYMCIEHUS CKOPOCTH YEpe3 pPaauyC OKPYKHOCTH M TMEPHOJ
oOpareHus:




LlenTpocTpemMutenbHoe  yckopeHue.  HampaBieHue — LEHTPOCTPEMHUTEIHHOIO
yckopenus. @opmyra 1715 BBIYUCICHUS YCKOPEHUS:

b
=R
®opmyina, cBsI3bIBaloLIasl MEPUOJI U YaCTOTY OOpalleHUS:
v=1
T

Macca. ITnotHocts Bemecta. @opmyia i BBIYUCICHUS IIJIOTHOCTH:

_om

1.7 V
1.8 | Cuna— BekropHas gusnueckas Benuunna. CliokeHue Cuil
1.9  SBnenue nnepumu. [lepBoiii 3akon HetoToHa
Bropoii 3akoH HeroTona:
F=m.d
1.10
CoHanpaBIe€HHOCTh BEKTOpPA YCKOPEHHMS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJO
Bsaumopeicteue Ten. Tperuit 3akod Herorona:
1.11 F 251 = _FI.—Z~2
TpeHue mokoss U TpeHue cKojiabxeHus. dopmyna A BBIYMCIECHUS MOZIYJS CUIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =K
Hedopmarus Tena. Ypyrue u Heynpyrue aedopmanuu. 3aKoH yIpyroi nepopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHuE. 3aKOH BCEMUPHOTO TSATOTCHUS:




My -1,
F=G.—1 2

'L
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHSI.

®opmyna a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H oBepxHocTH 3emin: F = mg.
JBmxenue minanet Bokpyr Connna. [lepBas kocMudeckast ckopocTs. HeBecoMoCTh 1

neperpy3Ku

Nmmynbe Tena — BeKTopHas GU3NYECcKasi BEIMYHHA.
1.15 D=mi

Nmnynsc cucremsl tein. M3menenue umnyibsca. IMmynbsce cuisl

3aKOH COXpaHCHHS UMITYJIbCA JUTS 3aMKHYTON CHCTEMBI TEJ:
1.16  p=nyU +in,U, =const

PeakTuBHOE IBUXKECHUE

Mexanunueckast pabota. @opmyiia st BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

Mexannueckass MOIITHOCTE:
1.17

=24
I

Kunetnueckas u NMOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJ1s1 BBIYUCJIICHUA
KUHETUYECKON SHEPIUH:

2
118 Teopema o kuHeTHUECKOM YHEPTUN. DOpMyJia ISl BBIYUCICHUS TOTEHIUATIBHOMN
' SHEPTUHM TEJNa, TIOTHATOTO

Hag 3eMIIEH:

E,= mgh

MexaHuyeckas SHEpIrus:

E=E,+E,

1.19 .
3aKOH COXpaHEHMsI MEXaHMUECKOM sHeprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBparnieHne MeXaHUYECKOW YHEPTUH MPU HATUYUH CUJTBI TPEHHUS.

[TpocTeie MexaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
1.20 | Pwruar. MomeHnT cunbl: M - Fl.
YcnoBue paBHOBECHS pblyara:




M +M +..=0
[TonBrxHBIN 1 HenoABWKHBINM Ooku. KIT/] mpocThix MexaHH3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21

JlaBiieHne TBEPAOTO TENA.
®opMya 7151 BBIYMCIICHUS 1aBJICHUS TBEPAOIO Teja:
F
pP= G
JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
@opMyina 1151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnndeckuil npecc

1.23

3akoH Apxumena. Dopmyna J1st onpeeseHUs BHITAIKUBAIOIIEH CHUITBI, I€UCTBYIOIIEH
Ha TeJo, MOTPYKEHHOE B KUJKOCTDh WJIU Ta3:

YcaoBue miapanus tena. [lnapanue CYAO0B 1 BO3AYXOIIABAHUC

1.24

Mexannyeckue KojaeOanus. AMIUTUTYAA, TIEPUO B YacToTa Kosnebanuii. dopmya,
CBSI3BIBAIOIIAS YACTOTY U MEpUO/I KojeOaHuH:

1.25

MaremaTuueckuii W TPYKUHHBIA MaATHUKH. [IpeBpamieHwe -sHeprud mpu
KoJ1e0aTeIbHOM JBMKCHUU

1.26

3aryxatomue kojiebanus. BeinyxaeHHbie konebanus. Pezonanc

1.27

Mexannyeckre BOJIHBL. [IpomoJsibHBIE W TONEpEYHbIE BOJIHBL. J[IMHAa BOJHBI U
CKOpPOCTb paclpOCTPaHEHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULE JBYX
cpea. UH(pa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenne cpenHEd IUIOTHOCTM BEIIECTBA; APXUMENOBOM CHJIbI; KECTKOCTH
NPYXUHBL, KO3(p(UIMEHTAa TPEHHUsS CKONbXKEHHs; pabOThl CHIBI TPEHUS, CHIIbI
YIIPYTrOCTH; CpPEAHEH CKOPOCTH JBIKEHHs Opycka IO HAaKJIOHHOM IUIOCKOCTH;
yYCKOpeHHs OpycKa MpH JBHKEHHMH 110 HAKJIOHHOH IUIOCKOCTH; 4acTOThI M Iepuoaa
Kole0aHUH MaTeMaTH4YecKoro MasTHUKA; YacTOThl M Iepuoja KoseOaHui




NPYKUHHOTO MasTHUKAa, MOMEHTA CHJIbI, JAEHCTBYIOIIETO Ha pblYar; paboThl CHIIBI
YIOPYTOCTH MPU MOABEME I'py3a C MOMOIIBIO HEMOABMXKHOTO OJI0Ka; pabOThI CHUIIBI
YIOPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHUJIBI OT 00bEMa MOTPYKEHHOW YacTH
Tena U OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTHU BBITAJKUBAIOIIEH CHIIBI OT MacChl
TCJIa; CWJIbI TPCHHUA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUA M OT poda
MOBEPXHOCTHU; CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTETIEHH eopMalun
MPYXUHBL;, YCKOPEeHUs OpyCcKa OT yriia HaKJIOHA HANpaBiIsIoNIei; meproaa (4acToTh)
KoJjeOaHuil HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUOAa KoJeOaHul MpyKHHHOTO
MasATHHUKa OT MACChl I'py3a U JKECTKOCTU MPYXUHBI; UCCIICAOBAHNC HC3aBUCUMOCTU
nepuoja KojiebaHW HUTSHOTO MasTHHKA OT Macchl rpysa. [IpoBepka ycrnoBus
paBHOBECHS phluara

Dusuueckue A61eHUs 8 Npupooe: TIPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMU B
JKUBOHU U HEXXUBOU IPUPOJE, NENCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI
U OTJIUBBI, IBWKeHUE IUIaHeT COIMHEYHOM CHCTEMBI, pEaKTUBHOE JBM)KCHUE KUBBIX

1.30 OpPraHHU3MOB, pblUar B Teje YeJ0BeKa, BIUsSHIE aTMOC(EepHOro AaBlIEeHUs Ha KUBOM
OpraHu3M, IUIaBaHUE pPbIO, BOCHPUSITHE 3BYKOB JKUBOTHBIMU, 3E€MJIETPSACEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMU, 3XO0
Texnuueckue ycmpoiicmeéa: CIUJOMETP, AATYUKUA TIOJOKEHHS, PACCTOSIHUS U
YCKOpPEHUs, JUHAMOMETpP, NOJAIUMIIHUKHK, PpPAKEThl, pbl¥ar, MOABUXHBIM U

131 HEMOJIBWKHBIM OJIOKM, HAaKJIOHHas IIJIOCKOCTh, IPOCThIE MEXaHM3Mbl B OBITY,

’ COOOIIAIONINECS] COCYHbI, YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, TOPIIHEBOM HACOC, AapeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOPUU CTPOEHUSI BELIECTBA.

2.1 Mogenu  TBEPAOrO, IKHAKOTO M ra3oo0pa3HOrO0  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

9 JIBro>keHue yactuil BemecTBa. CBsI3b CKOPOCTH JIBUKEHHUSI YaCTHUIl C TEMIIEPATYPOil.

’ BbpoyHoBckoe nBmxenue, nuddysus

2.3 CmauuBaHue U KanWJUISIPHBIE SIBICHUS

2.4  TemnnoBoe pacUIMpEHUE U CKATUE

2.5 | TennoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u Temonepenaya kak criocoObl U3MEHEHHsI BHYTPEHHEN

' SHEPrUuu

2.7 Buael Tenionepenaun: TENI0NPOBOAHOCTh, KOHBEKIIMS, U3TYYEHUE
HarpeBanue u oxnaxnaenue ten. KonudecTBo TEMIoThl. Y AelbHAS TETIOEMKOCTD:

2 o=am(ty-1)
3aK0H COXpaHEHHsI SHEPTUH B TEIIJIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOTO OalaHca:

2.9

O +0, +..=0




Hcnapenue u koHaeHcanus. Mi3sMeHeHne BHYTpEHHEN S3HEPTUU B IIPOLIECCE UCTIAPEHUS

2.10 1 KoHAeHcauu. Kurnenne xKuaKkocTu. Y neiapHas TerioTa napooopazoanust: L = O/m
2.11  BnaxHoCTb BO3qyXa
[InaBnenue n kpucrasmuzanusa. I3MeHeHne BHYTPEHHEN SHEPruu NMpu IJIaBJICHUN U
KPUCTAJUIM3aLUU. Y eNbHAs TEIUIOTa IIaBICHUS:
2.12 0
- m
)13 BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y AENIbHAS TEIUIOTA CrOPaHus TOIUIMBA: g =
' O/m
2.14  Tpunrmmns! padots! TerwioBbix npurateneil. KI1/I remmoBoro asurarens
IIpaxmuueckue pabomol
N3mepenne yaenbHOM TEMIIOEMKOCTH METAUIMYECKOr0 LUJIMHIPA; KOJIWYECTBA
TEIUTOTHI, TTOJIYYCeHHOTO BOJIOH KOMHATHOW TeMIEpaTyphl (PUKCUPOBAHHON MacChl, B
515 KOTOpYIO omymieH HarpeThli HMWIMHJP; KOJINYECTBA TEIJIOTHI, OTAAHHOTO HarpeThiM
' LUIMHIPOM, I10CJIE OIYCKaHUs €r0 B BOAY KOMHATHOM TeMIIEPaTyphl; OTHOCUTENBHON
BJIQ)KHOCTH BO3]1yXa; YAEJIBbHOM TEIUIOTHI IU1aBiIeHus Jpaa. MccienoBanue n3aMeHeHus
TEMIIEPAaTypbl BOABI TPH PA3IMYHBIX YCIOBHSX; SBJICHHUS TEIUIOOOMEHA TIpU
CMEUIMBAaHNUU XOJIOJHOW U ropsue BOABL; MPOLEcca UCTIapEHUS
DQusuueckue a6leHUs 6 npupooe: TOBEPXHOCTHOE HATSDKEHUE W KalMJUIAPHBIE
2.16  sABmeHus B NIpUpPOJE, KpUCTAIBl B Ipupoze, uzinydeHue CoislHLa, 3aMmep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoucmea: KallWUISAPbL, NPUMEPBl HCIOIb30BAHUS KPHUCTAILIOB,
2.17  XUAKOCTHBIM TEPMOMETP, NaTYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOIIJIEHUS JOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, TBUTATENIb BHYTPEHHETO CTOPAHHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
3.2 BzauMmogelicTBue 3apsiKEHHBIX Tel. 3akoH Kynona
3.3 ' 3akoH coxpaHEeHHs JIEKTPUUECKOIo 3apsaa
34 OnekTpuyeckoe mosne. Hanpsok€HHOCTh  dniekTpuyeckoro  moda.  [IpuHumn
’ CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexkrpuueckux 3apsanoB. JIeMCTBUE  JIEKTPUYECKOTO IIOJIA  HA
’ JeKTpUUecKre 3apaabl. [I[poBOAHUKH U TUANEKTPUKH
IlocTosiHHBIN 3nekTpuueckuil Tok. JlelcTBusA 3nekTpuueckoro toka. Cuiia Toka.
3.6 = Hampsoxenue.
I=q/t, U=A4/4
37 DIEeKTpUYECKOEe CONPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
’ R =pl/S
3.8 3akon OMa jutst ygacTka siektpudeckon nenu: [ = U/R
3.9 = IlocnenoBarenbHOE COEIMHEHNE IIPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
[TapannensHOE cOeAMHEHNE TPOBOJHUKOB PABHOT'O CONPOTHUBIICHUS:

U=U:I=1+I;R=2.
- - ’,

-

CMelranHbIe COCAUHCHUA ITPOBOAHNKOB

3.10  PaGota m MoUTHOCTH dJIeKTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenua:
3.11 0=1 2 Rt
312 OnbIT OpcTena. MarHuTHOE MOJI€ MPSAMOro MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOM
) UHIYKIIUA
3.13  MaraurtHoe 1oJie MOCTOSTHHOTO MaruuTa. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB
3.14  ]JleiicTBHME€ MarHUTHOIO MOJI HA TPOBOJIHUK C TOKOM
3.15  Onpitel ®apanesd. SIBneHue 3eKTpoMarHuTHOW nHAYKUuHU. Ilpasuio Jlenna
IIpaxmuueckue pabomol
N3mepenue 31eKTpUUECKOro CONPOTUBIIEHHS PE3UCTOPA; MOLTHOCTH 3JIEKTPUUECKOTO
TOKa; pabOTHI ANIEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCHMOCTH CHUJTBI TOKA, BO3HUKAIOIIETO B MPOBOTHUKE (PE3UCTOPHI,
316 JIAMIIOYKa), OT HAIIPSKEHUSI HA KOHIAX TPOBOJIHUKA; 3aBUCUMOCTHU COITPOTUBIICHUS OT
' JUIMHBl TPOBOJAHMKA, IUIOIIAJM €ro TIOMNEPEeYHOr0 CEYEHHs U  YJEIbHOIo
COIPOTHBIICHUSI.
[IpoBepka mpaBuiia A7 SJIEKTPUUYECKOTO HANPSKEHUS MPU TOCIEI0BATEIBHOM
COCIMHEHUH TPOBOJHUKOB; TMpaBuja s CHJIbl JJIEKTPUYECKOTO TOKa MpHU
napajuieIbHOM CO€IMHEHUU MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue AGNeHUs 6 nNpupoode: DIEKTPUUYECKHE SBIEHUS B arMmocdepe,
3.17  BNEKTPUYECTBO XKUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, APEid MOITIOCOB, POJIb
MarHMTHOT'O TOJIS AJIs )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 31€KTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUNK
318 ANEKTPUYECKON JHEPTHH, OSJICKTPOOCBETHTENbHBIC MPUOOPHI, HAarpeBaTeIbHBIC
' AIEKTPONPUOOPHI (IPUMEPHI), IICKTPUUCCKUE TMPETOXPAHUTETH, IJICKTPOMATHHUT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19 | DOnextpoMarHuTHbl€ BOJHBIL. [1Ikana 31€KTpOMarHUTHBIX BOJIH
3.20  JlyueBas mozensb cBeta. [IpsiMmonmHeliHOE pacipOCTpaHEHUE CBETA
3.21 @ 3axoH oTpaxeHus cera. [lnockoe 3epkano
3.22  IlpenomiieHHE CBETA. 3aKOH MPEIOMIIEHUS CBETA
3.23 | Jlucnepcus cBeTa
394 JIunza. Xop nyyelt B muH3e. DOKYCHOE pacCTOAHUE JIMH3bL. ONTHYECKas CHIIa JIMH3bIL:
’ D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. Onruueckue mpudopsl




IIpakmuyeckue pabomul

###Par###I3MepeHre  ONTHUYECKON CHJIBI  coOuparomiell  JuH3BI;  (POKYCHOTO
paccTosiHUsI coOMparomiei JMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEpOB IMpEaMETa U
n300pakeHMs, KOrJa TMPEIAMET pAaclojoKEeH B JIBOWHOM (OKyce), IMoKa3zaress

3.26  mOpeoMJICHHS CTEKIa.
#i#Par#t#llccnienoBanue CBOMCTBa HM300paXKEHMS, IOJYYEHHOIO C TOMOIIBIO
coOuparoIiel JUH3bI;, U3MEHEHHsI (JOKYCHOTO PACCTOSIHHS JIBYX CIOXKEHHBIX JIHH3;
3aBUCHMOCTH YIJIa TPEJIOMIICHUsSI CBETOBOTO Jy4da OT yIVIa MAaJCHHs HAa TPaHUILe
«BO3JIYX — CTEKIIO»
397 Duszuyeckue sa6nenus 6 npupooe: 3atMmenus ComHna u JIyHbl, 1[BeTa TeJ, ONTHYECKHE
’ ABIICHUS B aTMOocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea. 09KA, IEPUCKOII, (OTOAITAPAT, ONTHIESCKUE CBETOBOIBI
4 KBAHTOBBGIE SABJIEHUA
41 PannoaktuBHOCTh. Anbda-, Oerta-, ramma-uznydeHus. Peaknuu anbda-u Oera-
’ pacnazga
4.2 Omsitel Pezepdopna no paccesnuro anbha-vactuil. [lnanerapuas Mmoaens atoma
4.3 CocraB aToMHOTrO0 siapa. M30Tomnbl
4.4 [Tepuon monypacnana aTOMHBIX SAEP
4.5 | SnepHble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsAI0BOIO U MACCOBOT'O YHCEI
Dusuueckue A61eHUA 6 NpUpoOde. €CTECTBEHHBIN pPaJMOaKTHUBHBIN (POH, KOCMHUYECKHUE
4.6  nmyuu, paAMOAKTUBHOE U3JIyUY€HUE IPUPOIHBIX MUHEPAJIOB, IEWCTBHE PAJOAKTUBHBIX
M3ITy4EeHU Ha OpraHU3M YeJIoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYAIbHBIA JO3UMETp, Kamepa

BuiibcoHa, sinepHas sHepreTuka




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[TnaTdhopma Cupuyc

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Tnarpopma Cupuyc

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

[TnaTdopma Cupuyc https://school.sirius.online/

HOC Mos Ikoma https://myschool.edu.ru
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