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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
yri1yOIE€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHbBIX
B ®I'OC 00O, a Takxe ¢ yuéTtom ¢eaepanbHON pabouel MporpaMMbl BOCTIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Ousukay.

CopepxkaHue mnporpaMMmbl MO (PU3KMKE HAMpPaBICHO Ha YIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TiyOOKOMY
OCBOGHHUIO (DM3MUYECKUX 3HAHUN, U Ha (POPMUPOBAHHUE ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOywaroumxca. B mporpamMe 1o  (u3uke  yYUTHIBAIOTCA
BO3MOXXHOCTH ydeOHOoro mpeamera B peanmzanuu TpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOY4EHHs, a TAaKKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjaccaM), mpejjaraet NpuMepHyI0 MOCIeq0BaTENbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaIOIINXCS.

[IporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YyIOIIMM  JJIi  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHUMHEH, OuOJIOTHel, acTpOHOMHUEH U (PU3NYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
NpeloCTaBisieT HauOoJsiee SICHble O00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO O0pa3oBaHUS B CTPYKTYpE OOIIETO
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00yJaronnxcs.

N3yuyenue ¢u3nku Ha yriayOnEHHOM YypOBHE TNpelrojiaraeT yBEpEHHOE
BIIaJICHUE CJIeyIOLUMU KOMITETEHTHOCTSIMU, XapaKTEPU3YIOITUMU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHMBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

MHTEPHPETUPOBATh JAaHHBIE M HMCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA IS
MOJIy4€HUS BBIBOJIOB.

[lenrn wsyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHUS
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yOIMIMX



OCHOBHBIE  00I111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepcersa npocsemienust Poccutickoid @enepanuu (poToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uky Ha yriryOJ€HHOM ypOBHE:

pa3BUTHE MHTEpEca U CTPEMJICHMsS OOYYaroIIMXCS K HAyYHOMY H3YYECHMIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJe MO3HaHUs U (popMHpOBaHHE
UCCIJIE0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa M3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHHEe YMEHMHA MPUMEHITh (U3MUECKHe 3HAHUSA W Hay4yHbIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPYKAIOIINX SBICHUI;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHl;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHATLHON  JeATEeTbHOCTH, CBS3aHHOW C (DU3UKOW, TMOATOTOBKA K
nanpHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU;

(opMUpOBaHHE TOTOBHOCTM K JaJbHEWIIEMY H3Yy4YE€HHUIO (U3MKU Ha
yIrIyOlEHHOM YypOBHE B pPaMKax COOTBETCTBYIOLIMX Hpo¢uiael oOyueHus Ha
YpOBHE cpeaHero o0iiero 0opa3oBaHusl.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

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

npuoOpeTeHrne YMEHUN aHATM3UPOBATh U OOBACHATH (U3UYECKUE SBJICHHS Ha
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

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

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJICHUS U H3MEPSThH
¢u3znyecKkue BEIUYUHBI, BBIIBUTATh TUIOTE3bI U MpeAarath 3KCIEepPUMEHTaIbHbIC
CHoco0bl UX MPOBEPKH, IJIAHUPOBATh U MPOBOJUTH OIBITHI, IKCIIEPUMEHTAIIBHBIE
UCCJIEJOBaHMsI, AaHAIM3UPOBATh IIOJYyUYEHHBIE JAHHBIE U JI€NaTh BHIBOJIBI;

OocBOoeHHE TpUEMOB pPabOTHl ¢ HHpOpMAIUEl (PU3NYECKOTO COAEepKaHUS,
BKJIFOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, UHTEPIpETAIUS U
KPUTHYECKOE OLIEHNBaHNE UH(POPMALUY;

3HAKOMCTBO €O c(epaMH NpOPECCUOHATBHON NEATENBHOCTH, CBSI3aHHBIMU C
(u3MKOH, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHKEHMSIX
buznyeckoil HayKu.



Ha w3yuenune ¢usuku (yriayOn€HHBIM YpPOBEHb) HAa YpPOBHE OCHOBHOTO
obmero obpazoanusi orBoauTcs 340 vacoB: B 7 kimacce — 102 waca (3 yaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yacos (4
qaca B HEJICIIIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®duzrka — HayKa O mpupoje. SIBIeHUs TPUPOABI (SJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXKINpeAMEeTHbIe cBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyecKkux BETUYMH.
W3mepenne Qusnmuecknx BeauuuH. OTanoHbl. Dusmdeckue mnpudopsl. llena
nenenusi. [lorpemHocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
nabopaTopHbIM 00OpyaoBaHMEM. MexayHapoaHas cuctema eauHull. [lepeBoa
BHECUCTEMHBIX eAuHUIl B euHUIBI CH.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ MO3HAHMs: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

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

®duznyeckre NpuOOPbHl U MPOLEAYpa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (PpoBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

Omnpenenenuve 1EHBI ASIEHUS Kbl U3MEPUTETHHOTO TpUdopa.

N3mepeHnune pacCTOAHUN.

N3mepenue mionaan 1 oobéMa. MeTo 1 majeTku.

N3mepenne BpemeHu.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TeA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo psiioB.

[IpoBeneHne wHccnenoBaHUsl IO NPOBEPKE THUIIOTE3bI: JAJbHOCTH MOJETA
HIapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YUeM 0OOJIbIIE BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

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

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoii. bpoyHnoBckoe npuxenue. Juddysus. BzaumopeicTBue yacTuil
BEILIECTBA: IIPUTSKECHUE U OTTAIIKUBAHUE.

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



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

Jlemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysuu.

HalGmronenue siBiaeHmil, 0OBSICHIIONUXCS MPUTSHKEHUEM WIIH OTTAIKUBAHUEM
YaCcTUL BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (hoTorpaduit).

OneIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe paBwxenue. Ilyte u nepememienne. PaBHOMepHOE H
HEepaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEp HEPaBHOMEPHOTO
nerokeHust Tenn. Ckopoctb. CpeHss CKOPOCTh MPU HEPABHOMEPHOM JBHXKCHUHU.
Pacu€t nyTtu u BpeMeHU JBHXKECHUSI.

['padwku  3aBUCMMOCTEW BENMYMH, OMKCHIBAIONINX JBIOKeHHE. OOrmme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHUA. CIlIoKEHUE CKOpPOCTed [Jisi Tel,
JOBHKYIIUXCS MMApaJUIENbHO.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Tenl Kak NpHYMHA
W3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HMHEPTHOCTH Tejla B
NOCTyNaTeIbHOM JBWXEHUU. IInotHocTh BemecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIEe o00béma BemecTtBa. CMecH M CIUIABBI
[ToBEpXHOCTHAs U JIMHEWHAs IUIOTHOCTb.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuina ynpyroctd U 3aKoH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. CroxkeHue
CWJI, HaIPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B MpUpojae U
TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHUS Tela.

H3mepeHne cKkopoCTH MPSMOJIMHENHOTO JBUKECHHUS.

HaOmronenue siBlieHNs] THEPIUU.

Habmronenue nsmMeHeHusi CKOpOCTH MPH B3aUMOICHCTBUM TElL.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimul.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOWIIS M TaK JaJiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbITBI, JEMOHCTPHUPYIONINE 3aBHUCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnpITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHHS OT
CHUJIbI IABJIEHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHBIIEHUS U YBEJINYEHUS JABICHUS.
JlaBnenue ras3a. 3aBUCHMOCTb JABJIEHHsS Traza OT 00bEMa U TEMIIEpaTyphl.
[lepenaya naBiieHUst TBEPABIMU TEJNAMU, KUJAKOCTSIMU M razamu. 3akoH [lackais.
[ITHeBMaTHUECKME MAILIUHBI.

3aBUCUMOCTh ~ JABJICHHWS  JKUJIKOCTA  OT  TJIYOHMHBI  TOTPYXEHUS.
I'uapocratnueckuit mapagokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MeXaHU3Mbl. VICroab30BaHNE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpuuuHbl CyliecTBOBaHUSA
BO3aymHOW o6osouku 3emiu. Onwit Toppuuermu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[TpuGopsl 11 U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

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

Jlemoncmpayuu.

3aBUCUMOCTD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO JTABICHUS.

Cudon.

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

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimul.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYy>KEHHOU B
YKUJIKOCTh YaCTH TeJa.

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

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOLIEH HA TEJIO B
KUJIKOCTH, OT MAacChl TENA.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHUBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

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

[IpocTthie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TOJMCIACT, HAKIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBumo
MOMeHTOB. [IpuMeHeHHWe TmpaBuUjia paBHOBECHS pblyara K OJIOKYy. «30J10TOe
npaBuio» mexanuku. KITJ] nmpocteix MexanusmoB. [IpocTeie MEXaHU3MBbI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass osHeprusa. KuHeTnueckas W NOTEHUUAIbHAS SHEPTHUSL.
[IpeBpalleHre 0JJTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Hemoncmpauyuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

HccnenoBanne yCcioBUid paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKJIOHHOM MJIOCKOCTH.

W3yuyenue npaBuia peluara JJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KI1J] moaBmKXHOTO 1 HETIOABMKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3nea 6. TensioBLIe ABJIEHUS.

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



Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucranmnuueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan JJIsl HOBBIX
TEXHOJIOTHIA. TEXHOJOTUM TOJYyYeHHUS HCKYCCTBEHHBIX aiMa3oB. OOBsSCHEHHE
CBOWCTB Ta30B, XKUJIKOCTEW U TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAIUJUISIPHBIC
sBI€HUA. TemioBoe paclIMpeHHe M CKaTue. 3aBUCHUMOCTh JAaBICHUSI Ta3a OT
0o0BEMa, TeMIiepaTyphbl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW SHEprueut
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIBI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH DHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buer TEILIONEPEAAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3ydeHrEe. Buapl tenmonepenaun B Mpupoae u
TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BeHIECTBA. TemiaooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHuUe TemIOBOro OanaHca.

[ImaBneHne U OTBEpJCBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y I€JIbHASA TEIJIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenpHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEpaTypbl  KUIEHUS  OT
atMocepHoro naBiieHUs. HachIleHHBII M HEHACBIIMICHHBIM Map. BiakHOCTH
BO3/yXa.

DHeprus TOIJIMBA. Y IeJibHAs TEIJI0Ta CTOPaHUs.

[Ipunuuner padoTel TermoBbix aBuratened. KIIJ TerymoBoro auraresns.
TennoBple nABUTaTENM M 3allUTa OKpY)KArOUIEH cpeabl. TennoBele MOTEpU B
TEIIOCETSX.

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

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUSI.

Hab6monenue nuddyszun.

HaOmtonenue sBieHUN TOBEPXHOCTHOTO HATSDKEHUS, CMauyuBaHUS U
KAWJUISIPHBIX SIBIICHUM.

Habnrogenue TemioBoro paciupeHus Ted.

W3MmeHeHue naBieHMsl rasa Npyd U3MEHEHUM O0bEMA M HarpeBaHUU WIIU
OXJIQXKICHUH.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bune! Temonepenaumn.

OxJakieHue Ipu COBEPIICHUHU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIITHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.



Habmronenue kuneHusl.

Habmronenue nocTositHCTBa TeMIepaTypbl PU MJIaBICHUH.

Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenre TteMiepatypbl MpU MOMOIIA KUJKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenve gaBiIeHUS BO3ayXa B Oa/UIOHE IIMPUIIA.

WccnenoBanme 3aBUCHMOCTH JIaBJICHWS BO3AyXa OT e€ro o0néMa u
TEMIEPATYPHI.

[TpoBepka runoTessl JUHEWHON 3aBUCMMOCTH UIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUsI BHYTPEHHEH OJHEpPrHMM Tejla B  pe3yJibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueu BOIBI.

Omnpenenenre KOIUYECTBA TETUIOTHI, MMOTYYEHHOTO BOJOW MPHU TETUIOOOMEHE
C HAarpeThiM METAJUIMYECKUM LIJIMHAPOM.

OnpeneneHre MOIIHOCTHY TEIUIOBBIX MOTEPh (3akoH HptoTOoHa-PruxMana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapeHus.

OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OnpeneneHue yAenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

Pazngen 7. DjekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

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

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYHEPHO3ULINU JIEKTPUUECKUX T0JI€H (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOAHMKHM, HOHMAJIEKTPUKA M IOJYNPOBOJHUKH. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, KUJIKOCTAX U raszax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOE HAMPsHKEHUE. AMIIEPMET]
Y BOJIBTMETP B II€MU MOCTOSTHHOTO TOKA. COMPOTUBIICHHE MPOBOJHUKA. Y IEJIBHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma Ui yyactka nenu. [lociaenoBarensHoe u
napajuielbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B 1lenu MOCTOSIHHOrO TOKA. 3aKOH
Oma mis monuoil uenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 37eKTpUYEecKHX
uenei. HennHenHblie 3J1EMEHTHI.

PaGota u MOIIHOCTH 3JIeKTpUUECKOro Toka. 3akoH JDxoyns-Jlenua.
ONeKTpUYECKUE LIeTH U MOTPEeOUTENn dIEKTpUUecKol sHepruu B 0biTy. KopoTkoe
3aMBIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe noje 3eMiIM U €ro 3Ha4eHue I )KU3HU Ha 3eMiie.
OnbiT Opcrena. MarHutHoe ToJi€ AJEKTpUYecKoro Toka. OmnsiT  Ammepa.
[IpumeHeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO IOJIA Ha
npoBOJHUMK ¢ TokoM. Cuima Amrepa U oOlpefesneHue €€ HalpaBJICHUS.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronbp30BaHME S3IEKTPOJBUIATENIEH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 31eKTpOMArHuTHON nHaAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJIy4eHHUS ~ JJCKTPUYECKON  DHEPIHH.
ONEeKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHMKAX BSHEPTUU. DKOJIOTUYECKUE
po0eMbl SHEPTETUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUITH.

Hemoncmpauyuu.

DneKkTpu3aius Tel.

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

YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CHJIOBBIX JIMHHM 3JEKTPUYECKOrO IMOJdSl € MOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

ONEKTPUYECKUN TOK B HKUIKOCTH.

["a30BbIi1 pa3psia.

W3mepeHne cuitbl TOKa aMIEPMETPOM.

M3mepeHne 2IeKTpUIeCKOTO HANPSKEHUS! BOJIbTMETPOM.

Peocrar 1 mara3uH cONpOTUBIICHUN.

BzaumMopeilicTBre TOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXHOCTHU Pa3/I€JICHUS MOJFOCOB MAarHUTa.

MopaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

OmnbIT Ipcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHuT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb NOCTOSHHOIO TOKA.

Oneitel @apases.

DIIEKTPOTreHEPAaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OneiTel 10 HAOMIONEHUIO DJJICKTPU3AIMU TEJI TMPU CONMPUKOCHOBCHHH W
VHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOJAHUKH H
JTURJIEKTPUKHU.

COopka 1 UCTIbITAHUE AIEKTPUUECKON 1IeTH MOCTOSTHHOTO TOKa.

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

OnbITI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIN TONEPEYHOTO CEYEHUs U MaTepuaa.

OnpeneneHue yIeabHOr0 CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKECHUA TMPU  IOCIEI0BATEIbHOM
COEUHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia I CUJIbl TOKA NPU MApPAJUIENIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHEr0 CONPOTUBIIEHUS HCTOYHHUKA TOKA.

[Tposepka mpasui Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOHAa OMa I MOJTHOM LEIH.

N3yyeHue BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMITbI
HaKaJIMBaHUS WJIN MOJYITPOBOIHUKOBOTO IUOAA).

Omnpenenenre pabOThHI SIEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.

OnpeneneHne MOIHOCTU AIEKTPHUUECKOTO TOKA, BBIAEISIEMOM HAa PE3UCTOPE.

Onpenenenue KII/[ HarpeBares.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB TIPH WX OOBEIUHEHUH U
pa3ielICHNH.

HccnenoBanre NeWCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUSA KAaTYIIKH C
TOKOM W MarHuta OT CWJIbl M HaNpaBJEHUs TOKAa B KATYIIKE U OT HAIUYHUA
(oTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboThl AIEKTPOJBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnpITel 1O  HKCCIECIOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOM HMHAYKLUU:
WCCJIEI0BAHNE U3MEHEHUI 3HAUYECHHUS U HAIIPABJIEHUS MHIYKIMOHHOTO TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

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

BektopHble BenM4MHBI, ONEpalMU ¢ BEKTOPaMH, IPOCKLIUH BEKTOpa. Pannyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMepHOE MPSMOJIMHEWMHOE JIBUKEHHUE.
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh TeJa P HEPABHOMEPHOM JIBUKEHHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJMHENHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoiHOTO NageHus. OnbIThl ['anues.

['padrueckass uHTEpHpeTalvs YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYyTH U
IIEPEMEILECHUS IS IPSMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY.

JIBrKEeHHE MO OKPYKHOCTHU. JIMHEHHAasE CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 4acToTa o0palleHus Ipu paBHOMEPHOM JBHUKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU JIBU)KEHUU 10 OKPYIKHOCTH.

Bexkrop cunel. PaBHOAEHCTBYIOIIAs cua.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpyHIMT CynIEpNO3ULNN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHUsI: cujla TPEHUS CKOJIbXKEHHUS, CUIIA
TpEeHUs TIOKOs1, ipyrue Buibl Tpenus. Koaduiuent tpenus.

JIBM>KEHME TN MO OKPYKHOCTH ITOJ, IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymm ¥ noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
amnmapartbl, CyJa Ha MOJBOJHBIX KpBUIbSIX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWJISIX. [[BHoKEeHHE Moe3/1a Ha MarHUTHOM MOAYIIKE.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMS. JIBH)KEHHME Tel BOKpPYD
rPaBUTAIIMOHHOTO IIeHTpa (B ToM uucie minaHer Bokpyr Comuima). IlepBas
KOCMHMYECKAsi CKOPOCTb. HEBECOMOCTB M EPETPY3KHU.

PaBHOBecue marepuanbHOM TOYKU. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tema. M3meHenue wummynbca. WMnoynbc cuiibl. Yopyroe u
HEYNpyroe B3aUMOJEUCTBUE. 3aKOHbl HM3MEHEHUS W COXPaHEHUS HMMITYJIbCa.
PeakTtuBHOE IBUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
TpeHusi. CBsA3b 3HEpruu U padoThl. [loTeHMaNbHAs SHEPTUA TeNa, TOIHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus c:kaTtou npyxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKON SHEPIHH. 3aKOH M3MEHEHUS U COXPaHEHUs
MEXaHUYECKON dSHEPTHUU.



Jlemoncmpayuu.

HaOmronenue MeXaHMYEeCKOro ABUKEHHUSI Telda OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHHME MMyTeHd W TPACKTOPUI JABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEIFHO Pa3HbIX TeJl OTCUETA.

N3mepenre cKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKEHUS.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SIBJIICHUM, MPOUCXOSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHTEIIHHO
KabuHeTa Pu3mKy.

HaGmronenue paBHOBecus Tein, CBOOOHOTO MaACHUS, KOJIeOaHusl MasSTHUKA B
MHEPIUATBHBIX CUCTEMaX KaK MOATBEPKICHNE TPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €ro MacChl U ACHCTBYIOIIEH HAa HETO CHUJIBI.

HaOmronenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBUM TEJL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKEHUHU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHre UMIyJibca NpH YIPYrOM B3aUMOJICHCTBUH.

HaOmronenue peakTHBHOTO JIBUXKEHUSI.

CoxpaHeHue dHepPTruu Mpu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepPTUU MPHU ABUKEHUU Tella MO IeUCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JaJIbHEHIIEro pPaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEJIEKKHU.

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

OnpeneneHue yCKOpPEHUs Tejda MpPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOW CKOPOCTH.

[TpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HauaJlbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsAJl HEUETHBIX YHUCEN, TO BpEMEHA OJIMHAKOBHI.

HccnenoBanne NBIKEHMSI Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIbL
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CHJIBI YITPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
creneHu AedopMaIiy MPY>KUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja 10
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI  YNPYTOCTH MpPU  MOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U TOJBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aryXawlue KoJieOaHus.
Brinyxennsie koyie0anus. Pesonanc.

MaremaTnyeckul W IpYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum mpu
K0J1e0aTeIbHOM JIBUKCHUH.

Mexannueckue BoJiHBL. [IpoposibHble W momnepedHble BoJHBL. (CBOKCTBa
MEXaHUYECKUX BOJH: UHTEephepeHIus u nudpakius. JJinHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MeXaHU4eCKUE BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. PacnpocrpaHeHne U oTpakeHHe 3ByKa. ' pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u ynbTpasByk. Mcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauyuu.

HaOmronenue koniebaHuii Ten 1o JEHCTBUEM CHIIBI TSXKECTH W CHIIBL
YIPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Ha6mronenue natepdepennmu u qudpakiuy BOJIH HAa TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre YaCTOTHI M MEpUOAa KOJIEOAaHUH MAaTEMaTHUYECKOTO MAasSTHHKA.

Omnpenenenre 4acTOTHI U MEPHOIa KOJICOaHUH PYKUHHOTO MasiTHUKA.

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

HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPY>KMHHOTO MasgTHUKA OT
MAacCCHhI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tiepuoja KojeOaHwWii Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH MEPHOJIa KOJIeOaHUN MPY>KMHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TaACHUSI.



Pasznen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

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

OnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOgHOBBIE CBOICTBa
cBeTa: HHTep(EepeHINs U AUPPAKIIHSL.

Hemoncmpauyuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie padomul u onvimel.

W3ydyeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOACHUIO HHTEPPEPEHIINH U TU(PpaKIIIKU CBETA.

Pa3gen 11. CBeToBLI€e SIBJICHHS.

JlyueBass MoJenb cBe€Ta M TE€OMETpUYecKas oNnTuKa. VICTOYHHMKM CBerTa.
[IpsmonuueiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHuna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkanmo. 3akoH otpaxkenus cperta. [loctpoeHune
U300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akOH npesioMmieHus cBeta. [loaHoe oTpakeHHne cBera.
Hcrnonb30BaHuE MOJTHOTO OTPAKEHUSI B ONITUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
u300pakeHni, CcHOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
¢doroanmnapara, MUKpPOCKONAa M Teleckona. [7a3, Kak ONTHYECKas CHCTEeMA.
bim30pyKOCTh M AAaNBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J(Ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUM B MIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTUyecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XoJ Jiyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenune n300paxxeHui ¢ MTOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIIA.

Mopens rinasa.



Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomy4yenue 6em0oro cBeTa Py CIIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onvimel.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUs CBETOBOrO Jiyda OT YyIJia
NaJICHUS.

N3ydenne cBOMCTB M300pakeHUs B TUIOCKOM 3€pKaie.

HccnenoBanrie 3aBUCUMOCTH yTJla MPEJIOMIICHUS OT yIJla MaJeHus CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHUM C TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenne (QOKYCHOIO pPaCCTOSHUA M ONTHYECKOM CHIIBI cOOMparomiei
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

OmnbiTel Peszepdopaa u mimanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHe4aTeie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. Hykionnas wmopens artomHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npeBpaienus. [lepron nmonypacnana atoMHbIx sigep. JeiicTBUE paguoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbIl. 3alUTa OT PAJIMOAKTUBHOTO U3TyYCHUSI.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus snaep. Mcrounuku sHeprum ConHuoa u 3BE34. SlaepHast dHepreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Jlemoncmpayuu.

CnexTppl U3Ty4EeHUS U MTOTJIOLIEHNS.

CnexTpsl pa3au4HbIX ra30B.

CnekTtp Bogopoa.

Habmonenue tpekoB B kamepe BusbcoHa.

PaboTta cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

Perucrpanus nzimydeHus: NpUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

HaOmtonenue CrjiomHbIX U TMHERYATHIX CIIEKTPOB U3IIYUYEHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH
(o potorpadusim).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.



[ToBTOpHUTENHEHO-00001AIOMINN MOy MIPEIHA3HAUEH AJIsi CUCTeMaTH3allH
U 000OIIeHHs] TNPEAMETHOTO  COJEpXKaHUS M OMNbITa  JESTENbHOCTH,
npUOOPETEHHOTO MPU WM3YYEHHH BCEro Kypca (pu3uku yriayOaEHHOrO ypOBHSA, a
TaKKe J1JIs1 IOArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 9K3aMEHY 10 (PU3HUKE.

B nmpouecce wu3ydeHHMs [JAHHOTO MOAYJS PEATM3YIOTCS M IOIY4aroT
JanbHelIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHEeUMBAOIINE JOCTUKEHHE
OpPEIMETHBIX M METaNpeAMETHBIX pe3yJbTaToB oOOyueHus, (HOpMHUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SIBJICHUI HA OCHOBE
IPUMEHEHNs (U3NYECKUX 3HAHWUM, MCCIEAOBATEIbCKUE NEHUCTBUS (BBIIBUIKECHHE
TUIOTE3, MOCTAHOBKA LEIM U IUIAHUPOBAHUE HCCIENOBAHUS, aHAIU3 JAHHBIX U
MOJIyYE€HHUE BBIBOJIOB).

[IpenmoutuTenbHON  (QOpPMOI  OCBOCHHS MOAYNS SBIACTCA NPAKTHKYM,
IporpaMMa KOTOpPOTrO BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3IMUHbIM pasfesaM U TeMaM Kypca
(Gbu3MKH, B TOM YUCIIE 3a]1a4, UHTErPUPYIOLIUX COEPKaHUE Pa3HBIX Pa3JielioB;

BBITNIOJIHEHHE JIA0OPATOPHBIX pabOT M OMBITOB (BKIJIIOUAst pabOThI U ONBITHI U3
nepeyHeil K paszaenaM Kypca) B YCIOBHUSX CAMOCTOSITENBHOTO IUIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHUs, BbIOOpa 1 00OCHOBAHUS METOJA U3MEPEHUS BEJIUUMH,
COOPKH IKCIEPUMEHTAIbHON YCTAaHOBKY;

BBITMIOJIHEHHUE MTPOOIEMHBIX 3a/1aHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aJaHusl MO €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCIE 3aJaHUi C
MEXIPEAMETHBIM COJEPIKAHUEM;

paboTy HajJ rpyNIIOBBIMU UM UHIMBUYaJbHBIMU IIPOEKTAMHU, CBA3AHHBIMU C
coJiepyKaHueM Kypca (QU3HKH.

N3ydeHne MOBTOPUTENBHO-0000IIAIOMIETO MOIYJIS MOXET 3aKaHYMBATHCS
IPOBEJCHUEM JIUAarHOCTUYECKONW paboThl 3a Kypc (PU3UKU yriyOJIEHHOTO YPOBHS,
BKJIFOUAIOLIEH 3aJaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ylibTaThl BBIINOJIHEHUS
JUArHOCTHYECKON pabOThl MOT'YT I1OKa3bIBaTh CTEIIEHb TOTOBHOCTHU O0YyYarOLIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uke, a TaKxke
CBUACTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



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

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyueHnus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyuatonierocs OyayT cpopMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YaCTHU:

e I)nampuomuueckoz2o eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYeCcKO HAYKH;

LEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasrcoancko2o u Oyxo8HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buszukwy;

OCO3HAHHE BaXHOCTHM MOPAIbHO-ITUYECKUX MPUHILMUIOB B JIESITEIHLHOCTH
Y4EHOrO;

e 3)acmemuuecko2o 60CHUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauyecTB (PU3UUECKON HAyKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HaAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHM, BAXKHEHUILIEH COCTABIISIOIEH
KYJIbTYpBIL;

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IHI;

pa3BUTHE HAYYHOW JHOOO3HATEIHLHOCTH, WHTEpPEca K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

o S)popmuposanun Kynomypot 300p06bsa U IMOUUOHAILHOZ0 OJ1A2ONOTYUUA:

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

c(hOpMUPOBAHHOCTh HaBbIKa pediieKCUuHM, MpU3HAHUE CBOEro IpaBa Ha
OIMMOKY ¥ TAKOTO e MpaBa y APYroro 4eJoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHH MPAKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
00pa3zoBaTenbHON OpraHu3aliu, TOPOoJa, Kpasi) TEXHOJIOTHIECKOW U COIUATHHOU
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIEe U PU3NYECKUX 3HAHMIA;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UHECKO20 60CRUMAHUA:

OpUCHTalUsI Ha TpPUMEHEHHE (U3WYECKUX 3HAHWUW IS PEIIeHUs 3a7ad B
00JIaCTH  OKpYyXKaloleld Cpelbl, IJIAaHUPOBAHUS TMOCTYNKOB UM OILIEHKH HX
BO3MO>KHBIX MTOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

e 8)adoanmavyuu K U3MEHAIOWUMCA YCI08UAM COUUATILHOU U RPUPOOHOUL
cpeowl:

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

MOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

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

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

IUIAHUPOBAHME CBOEr0 PAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

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

OLICHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX IJI00QTbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS HpOrpaMMbl 1O (HU3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIE  Y4eOHBIE  JEHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS
Bba3oBble JJoruyeckue a1eiicTBUA:
BBISIBISITh M XapaKTEpU30BAaTh  CYIIECTBEHHbIE IPU3HAKHM OOBEKTOB
(sByIeHUI), KJ1accu(ULIUPOBATD UX;



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

BBISIBJISITh TPUYMHHO-CIIEJCTBEHHBIE CBA3M NPU H3YYCHHH (PUINUECKUX
SIBIICHUN W TIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIH30BAaHUEM JCAYKTUBHBIX H
WHAYKTUBHBIX  YMO3AKJIIOYECHUW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYWH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus: ydeOHON (Qu3nvecKkoi 3amaun
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUs, BHIOOp Hambosiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Bba3oBble ucciegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII HHCTPYMEHT MO3HAHMS,

IPOBOAUTH MO CAMOCTOSTENFHO COCTaBJICHHOMY IUIAHY OIMBIT, HECIOXKHBIN
bu3nIECKUit SIKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PH3UIECKOTO SBICHUS;

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

CaMOCTOSITENTbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

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

Pabora ¢ unopmanmeii:

NPUMEHATh PAa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPH TMOHWCKE U
orOope nH(pOpMaIIUK WIH JAHHBIX C YIETOM MPEAIoKEHHONW yaeOHOM Pr3ndecKo
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

OIICHUBATh HAAEKHOCTh HHPOPMAIMH TI0O KPHUTEPHUSIM, MPEITIOKEHHBIM
YUUTENEeM U CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
uHGOpMaAllMd W WJUTIOCTPUPOBATH pElIaeMble 3aadll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIMSIMH.

KoMMyHMKATHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

B XOJ¢ OOCYXIeHHUS yd4eOHOTO MaTepuasia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXJIaeMOW TEMBI H
BBICKA3bIBaTh WJICH, HAllCJCHHbIC Ha PEIICHUE 3aJadyd W MOJACP)KaHUe
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTABIIATh CBOM CYXKJICHHS C CYXKIEHUSMHU JPYTUX YYACTHUKOB JUAJIOTa,
0OHapyKHUBATh PA3THYNE U CXOJICTBO TO3UITUH;

BBIPQKATh CBOKO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU pelIeHU KOHKPETHON (pr3nueckoit mpoOaIeMsl;

IPUHUMATD LIEIM COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS IO
e€ JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYXKIaThb MPOIECCHl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBITNIOJIHATh CBOIO 4YacTh padOThI, AOCTUIas KayeCTBEHHOIO pe3yibTaTra IIOo
CBOEMY HAIIpaBJICHUIO M KOOPJAMHHUPYS CBOM JAECHCTBHUS C APYTMMHU YJIEHAMHU
KOMAaH/1bl;

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

PeryasiTuBHbIE YyHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyAIUsAX, TPEOYIOMUX st
penieHus: GU3NUYEeCKUX 3HAaHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  NPUHSATUS  pelIeHUM
(MHAMBUlyaIbHOE, IPUHSATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUN TPyIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh QJITOPUTM pemieHus (U3UYECKOW 3aTadul WU
IJIaH HCCIEJOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpejiaraeMble BApUAHTHI PEIICHUN;

nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMu U PEeAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYMHBI  JOCTWXKEHUS  (HEJAOCTHIXKEHHUs)  pe3yJIbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYECKOTO HCCIEAOBAaHUSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIIMNXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTE;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa L[EIN U YCIOBHSIM.

CTaBUTH ce0s1 Ha MECTO JPYroro 4YesjoBeKa B XOJIe CIOpa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro.

MPU3HABATh CBOE MIPABO HA OIMIMOKY MPH PEIICHUH (PU3NUECKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIily 00y4yeHus ¢ 7 kaacce npeIMeTHbIE pe3yabTaThl HA YIIIyOJIEGHHOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE M XUMHUYECKUE SBIICHUS, HAOIIOEHNE,
OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHUIBI (U3UIECKUX BEIIMYUH, AaTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHUS BelecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE),
MEXaHUYEeCKOEe JABWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJECHUCTBYIOWIAs cuJl, jAepopMauus (ymopyras, IulacTHYeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

YBEPEHHO pa3nuyarh sBieHuS (qud@dy3us, TEMIOBOE IBUIKEHUE UACTHUIL
BEILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JBUKEHHUE, WHEpUUS,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILICHUS,
nepeaaya JaBJieHUs TBEPABIMU TeEJIaMH, XUAKOCTIMU M Ta3amu, aTMochepHoe
JIaBJICHKE; TJIaBaHKE TEJl, TPEBPAILCHNUS] MEXaHUYECKOW SHEPTUH) TIO OMHUCAHUIO UX
XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTAHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh  NPOSBICHHE  M3YyYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyKaromeM Mupe (B ToM 4yuciie (GU3MUECKUE SBICHUS B TPHUPOJAC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMHU CKOPOCTSIMU B JKMBOW WM HEKHBOM NPUPOJE, JIEUCTBHUE
CUJI TSDKECTH, TPEHUS, YIIPYTOCTH B MIPUPOJIE M TEXHUKE, BIMSIHUE aTMOC(EPHOTO
JABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHWE pPbIO, pblYard B TeJlie YEJOBEKa), Mpu
TOM TNEPEBOJUTH MPAKTHUUECKYIO 3aJadyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHbIC
cBOMCTBa (TTpU3HAKK) (PU3NUECKUX SBIICHU;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEM W (PU3WYECKUE SIBICHUS, WUCIIOIB3YS
busnueckue BenuuMHBI (Macca, O00OBEM, IJIOTHOCTH BEIIECTBA, BpPEMs, IyTh,
CpedHsis CKOPOCThb, CHJIa YIOPYTrOCTH, CUJIAa TSKECTH, BEC TENA, CHJIAa TPEHUS,
JaBJIEHUE TBEPAOIO Tejia, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKUBAIOIAs CHUJIA,
MeXaHu4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(HUIIUECHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUUECKAs U IOTEHI[MAIbHAs SHEPTHUS ), IPU
ONMCAaHUM TPABUJIBLHO TPAKTOBAaTh (DU3WUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
uxX OOO3HAUEHUS U EOUHULBI (U3UYECKUX BEJIWYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO0 BETUYNHY C APYTMMH BEJIMUYWHAMHU, CTPOUTH
rpauKu U3y4YEeHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEINYUH;

XapaKTEepPU30BaTh CBOWCTBA Tei, (U3UYECKUE SBICHUS W  IPOIIECCHI,
UCIIONIb3Ys TIpaBWJIa CIIOKEHUs Cui (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackansg, 3akoH Apxumena, MPaBWIO paBHOBecUs pbluara (0OJ0Ka), «30J0TOE
MPAaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHHS MEXAaHMYECKOW SHEPTUM, MNPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €T0 MAaTEeMAaTHYECKOE
BBIPAKECHUE;

CTPOUTH MPOCThIE (U3UUECKHUE MOJEIHU pPeabHbIX OOBEKTOB, MPOIECCOB U
ABJICHUM, BBIACIATH IPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, TPUMEHATh (PU3NUECKUE MOJICITH JJII OOBICHEHUS
(bu3NYECKUX MPOLIECCOB U peIeHUs] yUeOHBIX 3a7ay;

OOBSACHATH (PUBNYECKUE SBJICHMS, TPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelaTrh
KaueCTBEHHbIC 33J]aud, B TOM 4YMHCIE TpeOYIOIIHe YHUCICHHOIO OLICHUBAHUSA
XapaKTEepHBIX 3HaYCHUHN (U3NYECKUX BEIMYUH, IPU 3TOM BHIOMpaTh a/IeKBaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYH0 IMIEMOYKY PpAaCCYKJEHHM C OINOpOW Ha HW3YYCHHbIC CBOMCTBA
bu3nYecKux sIBICHUMN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemaTth pacu€THble 3a1auu (B 2—3 JOEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
¢u3uky, BeIOUpas aleKBaTHYIO (PU3UUYECKYIO MOJIETb, C UCIIOIb30BAaHUEM 3aKOHOB
U (GopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHUE 3a7aud, BBIABIATH HEAOCTAIONIME WA H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBHIOOp METOJA pEHIeHUs 3aJaud, MCIOJIb30BaATh
CIpaBOYHbBIC JaHHbBIE, MPOBOJUTh MaTeMaTUYECKUE MPeoOpa3oBaHUs U Pacu&Thl,
OILICHUBATh PEATMCTUYHOCTH MOJYYEHHOTO 3HAa4YCHHUsS (U3UYECKON BEIMYUHBI U
OTpEAeNATh Pa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, MOJYYECHHOW MpPU PpELICHUU
3a/1a4u;

pacno3HaBaTb MNPOOJEMBbI, KOTOPHIE MOXKHO pEUIUTh MPU  [OMOIIU
¢u3NYECKUX METOAOB, M MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMHMCAaHWW  HWCCJENOBAaHUS  PaclO3HaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHUE
(TumnoTesy), UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
cBOMCTB Ten (nuddysusi, TemnoBoe paclIMpeHUue Tra3oB, SBICHUE HHEPLUU,
U3MEHEHUE CKOPOCTH MPHU B3aUMOICHCTBUM TEJ, Mepeaaya AaBJIeHUs KHUIKOCTHIO
U Ta30M, MPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHMS, JEUCTBUE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJ0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yJiibTatax HaOJAeHUN, CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 06opyoBaHus U (HOPMYIUPOBATH BHIBOBI;

OPOBOAMUTH TPSIMbIe M KOCBEHHBbIE H3MEpeHUs (PU3MUYECKUX BEITUUYHUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tela, CHila, TEMIEpaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tela, CUJIa TPEHHS CKOJBXKEHUS, J1aBJICHUE
BO3/lyXa, BBITAJIKMBAIOIAS CHJIA, JIEUCTBYIOIIAs Ha MOTPYKEHHOE B >KUIKOCTb
TENO, KO3(PPUIMEHT TOJE3HOT0  JEWUCTBUS  MIPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BaHUEM aHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla W3MepeHus, (UKCUPOBATh TMOKa3aHUs TPHOOPOB, HAXOAWTH 3HAUCHUE
U3MEPSEMO BEJIMYMHBI C IOMOIIbIO YCPEHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OIICHUBAThH MOTPEIIHOCTD U3MEPEHHUI;



IPOBOJUTH HECIIOKHBIE SKCIIEPUMEHTAILHBIE WCCIICOBAHUSI 3aBHCUMOCTEH
(¢u3NUeCKUX BETUYMH (3aBHCHMOCTH ITyTH PaBHOMEPHO IBWKYILIErOCs Teja OT
BPEMEHU [IBIKCHHS Tella, CHJIBl TPEHHS CKOJIBXEHHUS OT CHIIBI HOPMAIIbHOTO
JaBJIEHUS, KayecTBa OOpaOOTKM MOBEPXHOCTEH TE€N M HE3aBUCHUMOCTH CHIIBI
TPEHUSI OT IUIOMIAJN CONPHUKOCHOBEHMS TeJ, CHJIBI YNPYrOCTH OT YJIMHEHUS
NPYKUHBI, BBITAIKHBAIOMIEH CHIBI OT 00BEMA MOTPYKEHHOW YacTW Tella W OT
IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeNo, YCIOBUM IIaBaHUsI TeJ, YCIOBUN paBHOBECHUS pbluara
u OJIOKOB): COBMECTHO C YyuuTeiaeM (OpMyIupoBaTh 3ajJadyy M THUIIOTE3Y
UCCIIEIOBAHMSI, CaMOCTOATENBHO IIJIAHUPOBATH HCCIEIOBAaHHUE, CAMOCTOSTENILHO
coOHMpaTh HKCIEPUMEHTAIFHYI0O YCTAaHOBKY C WCIIOJIB30BAHUEM HHCTPYKITUH,
NPEJCTABIATH MMOJIyYeHHBIE 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B BHJE TAOJUI] U
rpadMKOB, OICHMBATH MOTPEIIHOCTH, JIENaTh BBIBOJBI IO  pe3yJibTaTaM
UCCIICIOBAHMSI,;

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

yKa3bIBaTh MIPUHIIUIBI EHCTBUS MPUOOPOB M TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, OUHAMOMETP, COOOINAIoUIMecs Cocynbl, OapomeTp, pblyar,
HOJBMO)KHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHUS W3YUYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOWCTB M TEXHOJOTHUYECKUX IPOIIECCOB C OMOpPOW HAa WX ONUCAHHS (B TOM
qucye: MOALIMITHUKY, YCTPOHCTBO BOAOIPOBOJA, THIPABINYECKHNA Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJNb3ysl 3HAHUS O
CBOMCTBaX (U3MUECKUX SIBICHUH M HEoOXoaumble (U3NYECKHE 3aKOHBI HU
3aKOHOMEPHOCTH;

UCTIOIb30BaTh CXEMBbI W CXEMAaTHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTENILHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPH
peleHN: yueOHO-IPaKTHUECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI (HAXOAUTHh MHPOPMALIUIO O TPUMEPAX) MPAKTUIECCKOTO
UCTIOIb30BaHUsl (PU3NYECKUX 3HAHWA B TOBCEJIHEBHOW JKU3HU JJISI O0ECIICUCHHS
Oe3omacHocTH Tpu OOpalleHuu ¢ MpuOOpaMu M TEXHUUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOIMYECKOrO IIOBEICHUS B
OKPYKaroUIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOPMAINH (PUZNUECKOTO COAEPKAHUS B
WHTepHeTe, CcaMOCTOATENBHO (GOPMYJIHPYS TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIIMXCA 3HAHUH M MyTEM CpaBHEHHUS DPA3JIMYHbIX HCTOYHHMKOB BBIIEIATH
UHpOpMalLMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOM WM  MOXKET  OBbITh
HEIOCTOBEPHOM;



WCIIOJI30BaTh TP BBIMOJTHEHUU YUYEOHBIX 3alaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (DU3NYECKOTO COACpIKAHUS, CIIPABOYHBIE MaTEPUANIBI, PECYPChI CETH
WuTepHeT, BiameTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE IMHUCbMEHHBbIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COACP)KAHUSA, B TOM YHCIIEC
nyOJIMYHO JAeNaTh KpaTKUe COOOILICHHS O pe3ybTaTax MPOEKTOB MM Y4eOHBIX
WCCJIEN0BAHUM, TPU HSTOM TPaMOTHO HCHOJB30BATh WM3YYECHHBIM ITOHSITUWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIICHHE MTPE3CHTALINEH;

IpU BBHINOJHEHWM YYEOHBIX MPOEKTOB U MCCIEJOBAHUM pachpenensiTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauaMu, CJICIAUTH 3a
BHITIOJITHCHUEM TUIaHAa JCHCTBUM, aleKBATHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JEATEIIbHOCTh ~ IPYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUUTBIBAsE MHEHUE OKPYKAIOILIUX.

K xoniy oOyueHusi ¢ 8 knacce mpenMeTHble pe3yiabTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUaIOIINXCS YMEHHMN:

UCIIOJIb30BaTh MOHATUS (Macca M pasMeEpPbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTrHble COCTOSHMSI BELIECTBA, KPUCTAUIMYECKUE U
amMop(HBIC Tea, HACBHIIEHHBI M HEHACBHIILEHHBIM Map, CrocoObl M3MEHEHUS
BHYTPEHHEW DJHEPrUU, DIIEMEHTAPHBIM JIIEKTPUUYECKUM 3apsl, IPOBOJHUKH,
HOJIYTIPOBOJIHUKH, TUJIEKTPUKH, UCTOUHUKH ITOCTOSIHHOTO TOKA, 3JIEKTPUIECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJMYECKHH SI3bIK (PU3UKU IpU
pelIeHnr Y4eOHbIX U MPAKTHUECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHWE, CMAdyMBaHHWE, KalWUIIPHBIC SBICHMUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMsl, KUIEHHE, CIIOCOOBI
TerIonepesayn (TemIoNpOBOJHOCTb, KOHBEKIIMS, U3TyUYEHHE), TEMJIOBBIE ITOTEPH,
AIIEKTPHU3alUsl TEJl, B3aHUMOJEHCTBHUE 3apsiiOB, NEHUCTBHS SJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECHCTBAE MarHUTOB, IEHCTBUE MAarHUTHOI'O MOJISl HA
IPOBOJHUK C TOKOM) IO OMNHCAHUIO UX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSBICHHWE  HW3YYCHHBIX  (U3HUECKUX  SBJICHHM B
OKpyXaromeMm wMupe (B TOM uucie (¢U3NYECKUEe SBICHUS B MIPHUPOJE:
IOBEPXHOCTHBIE U KalWUISPHBIE SIBJICHHUS B IPUPOJIE, KPUCTAJUIBI B IMPHUPOAE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJIICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMIIH, Apei( MOIOCOB, POIb MATHUTHOTO
ooyt JUIsl KWU3HM Ha 3emiie, MOJSPHOE CHUSHUE), INPU 3TOM IHEPEBOJIUTH



NPAKTHYECKYI0 3a7ady B y4eOHYI0, BBIJCNATh CYLIECTBEHHBbIE CBOWMCTBA
(mpu3HaKky) (PU3HUECKUX SIBICHUM;

ONMCHIBATh M3y4YEHHBIE CBOICTBA Tel M (DU3MUECKHUE SIBICHUS, HCIOJb3YS
(¢u3znyeckue BENWYMHBI (TEMIEpaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOThl, paboTa ras3a, yJellbHas TEIJIOEMKOCTb BELECTBA, YJEJbHAas TEIUIOTa
IUTaBJICHUS, YJeJIbHAs TEIUIOTa MapooOpa3oBaHuA, yJelbHas TEIIOTa CrOpaHus
TOIIMBA, KO3()(PUIIMEHT MOJE3HOTO ACHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3AyXa, DJIEKTPUYECKHM 3apsij, CHJa TOKa, JIIEKTPUUECKOE
HaIpsHKEHUE, COMpOTHBIEHUE NpoBojHUKA, DJ[C B 1enu MNOCTOSHHOTIO TOKa,
ANEKTPUYECKOE YNEIbHOE COINPOTUBIEHUE BELIECTBA, paboTa M MOIIHOCTH
3JIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, X OOO3HAUEHUS M €AMHULBI (PU3MUYECKUX BEIUYMH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEIUMYHMHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHE SBJICHHUS U TPOIECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBAa, ypaBHEHHE TEIJIOBOro OanaHca, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOTO
3apsga, 3akoH KynoHa, NpuHIMI CyNeprno3uLuu 3JEKTPUYECKHX IOJEH, 3aKOH
Owma juig yyacTka uenu, npasuwia Kupxroga, 3akon OMa Ji1st IOJIHOM 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHM, IPU 3TOM pas3iudaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

CTPOUTh IPOCThbIE (PU3UUECKHE MOJEIHU pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUH, BBIACIATH IPU ATOM CYLIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, MPOLIECCOB, SBJIECHUN, NPUMEHSATh (PU3UUECKUE MOJAEIH Il OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] YUeOHBIX 3aj1a4;

0O0BACHATH (PU3UUYECKUE SBICHUS, MPOIIECCHI M CBOWCTBA TEJN, B TOM UHCJIE U B
KOHTEKCTE CHUTyallUll IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHBIE 3a/layd, B TOM 4YHCIE TPEOYyIOUIMEe YHMCIEHHOTO OLIEHUBAHUSA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpaTh a/IeKBaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYI0 ILEMOYKY pACCYKIECHHMM C ONOpPOM Ha M3Yy4YEHHBIE CBOMCTBA
bu3ndYecKux sIBICHUMN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelIaTh pacu€THbIE 3aJauu (C omopoil Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKd, BbIOMpasi aJleKBaTHYIO (PU3HUECKYI0 MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYyJI, CBSA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI,
3alMChIBATh KPAaTKOE YCIOBUE M pPa3BEPHYTOE pEIICHHWE 3aJaud, BBISBIISATH
HEJOCTAIOUINE WIM U30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BBIOOP METOJA PEIICHUS
3aJla4, MCIOJb30BaTh CIIPABOYHBIE JIAHHBIC, NPUMEHATH METOAbl aHaJIN3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUuecKkue METOJbl PELIeHHs 3a/1ay, TPOBOAUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJlyYEHHOTO 3HA4YEeHHUS (PU3MUECKONW BEIMYMHBI M OMpPEIEISITh Pa3MEPHOCTH
(bu3nyeCKOi BETUYNHBI, MOTYYCHHON IPU PEIIEHUH 3aa4u;

pacrno3HaBaTb IMPOOJEMBI, KOTOPbIE MOYHO PpEUIMTh MpPU  OMOILIH
(u3nyeCKuX METOAOB, M MpelaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMCAaHWU  HUCCIECJOBaHUS  PACIO3HABAaTh  IMPOBEPAEMOE  MPEANOJIOKEHUE
(runotesy), MHTEPIPETUPOBATDH MOTYUYECHHBIN PE3yNIbTaT;

IIPOBOAUTD OMBITHI 10 HAOMIOACHUIO (PU3NUECKUX SBJICHUN WM (PU3NYECKUX
CBOMCTB Ten (KanWJUIpHBIE SIBJICHUS, 3aBUCHMOCTb JIaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTU MpOIEcca OCTHIBaHUS (HArpeBaHMs) IpU
U3JIy4YEHUHU OT I[BE€Ta H3JIy4arolle (Moriomamnieil) moBEpXHOCTH, CKOPOCTh
UCIApEHUsi BOJBI OT TEMIEpaTyphl >KMIKOCTH U IUIOMAAM €€ TOBEPXHOCTH,
AIIEKTPU3ALUs TeJl U B3aMMOJCHCTBUE ANEKTPUUYECKUX 3apSAI0B, B3aUMOJACHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisl MATHUTHBIX NOJIEH MOCTOSHHBIX MAarHUTOB,
JEHCTBUST MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOIO TOKa): (hOpMYyJIHpPOBAaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUImoTe3y) O  BO3MOXKHBIX — pe3ysbTaTtax — HaOJIIOACHHIH,
CaMOCTOATENLHO COOMpPATh YCTAHOBKY M3 M30BITOYHOrO Habopa o0OpyAOBaHUS,
OTHCHIBATH XOJ1 OTIBITA M JOPMYITUPOBATH BHIBOIHI,

OPOBOANUTH TPsSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MYECKUX BEITUYHUH
(TeMriepaTypa, OTHOCUTENbHAs BIAXXHOCTb BO3/yXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTUBIICHWE IPOBOJHUKA, padoTa M
MOILIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LIUPPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHHs, (PUKCUPOBATh IOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUECHUE M3MEPSEMOIl BEIMUMHBI C TIOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUN U OLIEHUBATh MOTPEITHOCTh U3MEPEHHUIA;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTb JIaBJICHUS BO3[yXa OT €ro oObéMa M HarpeBaHUs WIH
OXJIQKJEHUS, UCCIIEIOBAHUE SIBJICHUS TEINIOOOMEHA MPU CMEIINBAHUU XOJIOTHOU U
ropsiueii BOJbI, 3aBHUCHMOCTH COINPOTHUBJIECHUS MPOBOJAHHMKA OT €ro JUIMHBI,
IUIOIIA/IA  TOMEPEYHOr0 CEYEHHUS U YACIBbHOTO COMPOTHBIICHUS BEIIECTBA
IPOBOJHMKA, CHUJIbI TOKA, IMPOTEKAIOIIETr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHHS Ha
IIPOBOJHMKE, UCCIIEJOBAHUE MOCJIEN0BATEIBHOIO U MapalieIbHOIO COEAUHEHHN
IPOBOJHHUKOB): COBMECTHO C Y4HUTeleM (QOpMYyIUpOBaTh 3a7adyy U THUIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHHUEM HHCTPYKIIHH,
MPEJICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DM3UYECKHUX BEJIMYMH B BUJE TAOJIHIl U
rpadukoB, OIIEHWBATh TMOTPEIIHOCTH, JelaTh BBIBOJBI TI0 pe3yibTaTaM
UCCIIEIOBAHMUS;



coOirofarh mpaBwia Oe30macHOro TpyAa Mpu padore ¢ J1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOIIECCOB C OTMOPOW Ha HUX OMUCAaHUS (B TOM
qHClie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMerp,
BOJIETMETP, CUETUHUK AIEKTPUUYECKON IHEPIHH, IEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPHI), MPEAOXPAHUTENId U HX
NpUMEHEHHEe B OBITY W TEXHUKE, NPUMEHEHHE I[IOCTOSHHBIX MAarHHUTOB,
AJNIEKTPOMATrHUTOB, AJIEKTPOJIBUTATENIb TMMOCTOSTHHOTO TOKA), MUCIONB3YS 3HAHHS O
CBOMCTBaX (PU3BMYECKUX SBJICHHUM, HEOOXOIUMbIe (HU3NUECKHue 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOIICTBA U HW3MEPHUTENbHBIC
npuOOphl MO CXeMaM M CXEMAaTHMYHBIM pPHUCYHKaM (OKHUAKOCTHBIM TEpPMOMETD,
TEPMOC, TICHXPOMETp, THUTPOMETp, [JIBHTaTelib BHYTPEHHETO  CropaHws,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIGKTPUYECKHX Lerned ¢
MOCNIEOBATEIbHBIM U MapajUICIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUEHUS IIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIIOJIb30BATh CXEMBI
¥ CXEMaTUYHbIE PUCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOWUCTB, U3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TMPOIECCOB MPH PEHICHHH Y4eOHO-TTPAKTUICCKIX
3ajay;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHusl (DU3MYECKUX 3HAHWN B MOBCETHEBHOW JKM3HM JJISI OOECIICUCHHUS
Oe3omacHOCTH TIpu OOpalieHuu ¢ MpHOOpaMU M TEXHHMUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUS 370POBbS U COONIONCHUS HOPM OKOJOTHMYECKOTO TIOBEACHHS B
OKpYXarolen cpeae;

OCYIIECTBIISITh MOMCK HH(POpMAIHN (U3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (pOPMYTHUPYST TIOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIONINXCS
3HAHWW W CPABHEHUS JOMOJHHUTEIBHBIX WCTOYHUKOB BBIICIATH HH(OpMAIHIO,
KOTOpas sIBJISIETCS IPOTUBOPEUUBOM MITM MOXKET ObITh HEJOCTOBEPHOM;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYEOHBIX 3aJaHHU HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHBIE MaTEpHalbl, PECYPChl CETH
WuTepHer, BiameTh NpuEMaMH KOHCIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
uHGOpPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3aaBaThb COOCTBEHHbIE IHMCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHMUS,
000011ast UHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACpKAHUS, B
TOM  4YHClie MyONUYHO  MPEACTaBIATh  PE3yJNbTaThl  MPOEKTHOW WM
UCCIICIOBATEILCKOMN IEATeIbHOCTH, PX 3TOM TPAMOTHO HCIIOIh30BaTh H3yUEHHBIN
NOHATUWHBIA  ammapar  Kypca  (M3WKH,  CONPOBOXAATh  BHICTYIUICHHE
MIPE3EHTALUEN;



IIPY BBITIOJTHEHUH YY9E€OHBIX MPOCKTOB U MCCIENOBAHUN (DU3MUECKUX IMPOIIECCOB
pacnpenensiatb OOS3aHHOCTH B TPYIE B COOTBETCTBHU C ITOCTaBICHHBIMU
3a/layaMu, CJICIWTHh 32 BBIIOJIHCHUEM IUIaHAa JCHCTBUN W KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JACSITCIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISS TOTOBHOCTH
pasperaTh KOHQIUKTHI.

K xonHiy oOyuenuss ¢ 9 Knacce TipenMeTHbIE PE3yJabTaThl HA YIITyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00YUAIONINXCS YMECHHIA:

WCITOJIB30BATh MOHATHSA (CUCTEMa OTCUETA, OTHOCUTEILHOCTh MEXaHUIECKOTO
JIBIKEHUSI, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, MH(pa3ByK H YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Iy4YeHHE, IIKala IEKTPOMArHUTHBIX BOJIH, HCTOYHUKH CBETa, OIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhI MCIYCKaHUSl M TIOTJIONIEHus, anbda-, 0eTa- U raMma-
U3ITyYCHHUsI, U30TOIbI, SIACPHAsE M TEPMOsJEpHAs YHEPreTUKA) U CUMBOJUYCCKUN
SI3BIK (DU3UKU TIPU PEUICHUN YUeOHBIX U MTPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  sBIEHUS (paBHOMEpPHOE H  HEPABHOMEPHOE
NPSIMOJIMHEHOE JBM)KEHHE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKCHHE,
CBOOOJTHOE TAaJCHHWE TEJ, ABMKEHUE IO OKPY)KHOCTH, B3aUMOJCHCTBUE TEII,
paBHOBECHE MAaTEpPHAIBHOW TOYKH, PEAKTHUBHOE JBIIKEHHUE, HEBECOMOCT,
KoJe0aTeNbHOE JIBIDKEHWE (TapMOHUYECKHE, 3aTyXalollue, BBIHYXKICHHBIC
KoJie0aHusI), PE30HAHC, BOJIHOBOE JBHXEHHE (paclpoCTpaHEHHE U OTpa)kKeHUe
3ByKa, uHTepdepeHIus U audpakius BOJH), NPsIMOJIMHEHHOE paclpoCTpaHEHUE,
OTpaXXEHHWE U TPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasnokeHne Oeoro cBeTa B CIEKTP U CJIOKEHHUE CIEKTPAJIbHBIX IIBETOB,
CCTCCTBEHHAs  PAJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOro  CHEKTpa
U3ITyYCHHsI) TI0 OINHMCAHMIO WX XapaKTEPHBIX CBOHMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JJaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh  TMPOSIBIICHWE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’KaromeM Mupe (B TOM uuciie pu3ndecKkue SBICHUS B MPUPOJIC: TMPUIUBHI U
OTIIUBHI, JIBIKeHUE TutaHeT COJHEYHOW CHCTEMBI, pEaKTUBHOE JABM)KCHUE JKUBBIX
OpPTaHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMHU, 3EMIICTPSCCHHE, CEHCMHYECKHE
BOJTHBI, IIyHAMU, 9XO0, IIBETA TEJ, ONTUYECKHE SBJICHUS B IPUPOJIE, OMOIOTHUUECKOE
JEUCTBUE BUIUMOTO, VIBTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO W3IIYYCHHH,
CCTCCTBEHHBIN PaJMOAKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaTdO0aKTHBHOE
U3Ty4eHUEe TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJAMOAKTUBHBIX M3JIyYCHUW Ha
OpraHM3M YeJIOBEKa), TPU ATOM TEPEBOANTH MPAKTHYECKYIO 3ajady B Y4eOHYIO,
BBIJICNIATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEM W (PU3WYECKUE SIBICHUS, WUCIIONB3YS
duznyeckne BENMWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tela TpH



HEPAaBHOMEPHOM [BMKEHHH, YCKOPEHHE, MEpPEeMEIIEHHUE NpPHU PaBHOYCKOPECHHOM
OPSIMOJIMHEMHOM ~ JBMKEHHH,  YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMHTEIHHOE
YCKOpEHUE, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHUE CBOOOIHOTO
HaJIeHus], BEC TeJa, LIEHTP TSHKECTU TBEPIOTO TeJa, UMITYJIbC Tella, UMITYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOLIHOCTh, MOTEHIIMAIbHAS SHEPTH Tena,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJTU, TOTEHIMANIbHASL YHEPTHS CIKATOM MPY>KUHBI,
KUHETUYECKasi JHEprus, IOJIHAsS MEeXaHW4YecKas OHHEeprusi, MepuoJl U YacToTa
KoJIeOaHUH, TIEPHOJ MAaTEMATUYECKOTO U MPYKUHHOTO MASTHUKOB, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTellb IMPeTOMIICHHS
cpenbl), TpH  ONUCAHUM MPABWIBHO TPAKTOBaThb  (PU3MUECKUH  CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M €AMHULBI (PU3MUECKUX BEIUYMH,
HaXOAUTh (HOPMYIJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUUYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH Tpa(UKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYNH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS U TPOLECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUsSl SHEPTyH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpHO3UIMK CHJI, MPUHIMI OTHOcUTeIbHOCTH ['anmuies;, 3akoHbl HbloToHa,
3aKOH COXpaHEHHUS] MUMITYJbCa, TEOPEMY O KHMHETHUYECKOH »Hepruu, 3akoH ['yka,
3akoH bepHymm, 3aKOHBI OTpaskeHHUs] M MPEIOMIICHUS CBeTa, (POpMyly TOHKOIA
JIMH3BI, IJTAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIETIb aTOMHOTO SIpa, 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U MAcCCOBOTO YHMCEN NPU SACPHBIX PEAKUUAX, PU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUUYECKOE BBIPAKEHHUE;

CTpOUTH (U3NYECKHE MOJIENU PeaJbHbIX OOBEKTOB, MPOIIECCOB U SBICHUH,
BBIJICIATh TPU 3TOM CYHIECTBEHHBIE U BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUM, MNPUMEHATh (U3NUYECKUEe MOJENU Uil OOBSCHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHHs] YUeOHBIX 3a71a4;

OOBSACHATH (PUBNYECKUE SIBJICHMS, IPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii NPaKkTHKO-OPUEHTHPOBAHHOTO XapakTepa, W peuarb
KayeCTBEHHbIC 3aJaud, B TOM 4YHWCIE TPeOyIolUe YHUCICHHOTO OLEHUBAHUSA
XapaKTEepHBIX 3HaYEHUI (U3UYECKUX BEIMYUH, IPU 3TOM BbIOMpATh a/IeKBAaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTHYECKYIO0 IIEMOYKY pPAacCyXIEHUH M3 2—3 IIaroB C ONOpPOM Ha H3yUEHHBIC
CBOCTBA (pU3MUECKUX SBICHUM, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelaTh pacuéTHhIE 33Ja4YM 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJelb, C HCIIOJIb30BAHUEM 3aKOHOB U
dopMyI1, CBA3BIBAIOIIUX (PU3NYECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEUICHWE 3aJaud, BBIABIATH HEIOCTAIOUINE WM H30BITOYHbIC
JaHHble, OOOCHOBBIBATH BHIOOp MeTOJAa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHBIC JaHHbIE, IPUMEHATh METOJAbI aHalu3a Pa3MEPHOCTEH, NCIOIB30BATh
rpajguueckue  METOAbl  pPELIeHUs  3ajJady, MPOBOJUTH  MaTeMaTHUECKHE



npeoOpa3oBaHus U pacyEThl, OLEHNUBATh PEATUCTUYHOCTh MOJYyUYEHHOTO 3HAUYEHUS
¢u3nyecKoil BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3MUECKON BEINYHHBI,
MOJTyYE€HHOM MPH PEIICHUH 3a]1a4H;

pacno3HaBaTb MPOOJEMBbI, KOTOPHIE MOXKHO pEUIUTh MpPU  [OMOIIU
bu3NYecKuX METOJIOB, W IMpejsiaraTh OPUEHTUPOBOUHBIM CHOCOO pElIeHHs, B
ONMHMCAaHWW  HWCCJIENOBAaHUS  pAclO3HAaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHUE
(runote3y), OLIEHHWBAaTh MPABUJIBHOCTh TMOPSAAKA TPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HbloToOHA, 3aKOHA COXpaHEHUsS! SHEPTUH,
3aKOHA COXpaHEHWs HMMITYJIbCa, JNEHCTBUE 3aKOoHAa bepHyiM U BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpPbUIA, 3aBUCHUMOCTh IE€PHOJA KOJCOAHUM MPYKUHHOTO
MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU MNPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWil, MNPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
paszioxeHue Oeoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa’KEHUsS B MIIOCKOM
3epKajie M1 CBOWMCTB M300paKCHUS MpEeIMeTa B coOuparolieil TuH3e, HabItoIeHne
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3Iy4eHHUs): (GOPMYJIHPOBATH MPOBEPSEMOE
npeanoyioxkeHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTarax  HaOJIOJICHUM,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO HaboOpa 00OpYyIOBaHUA,
OIHCHIBATh X0/ OMbITAa U OPMYITUPOBATH BHIBOIBI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPAMBIX H3MEPEHH, omperaenss
CpelHee 3HAauYeHHWE M3MEpSEMONl BEJIMYUMHBI U  ONpenAeNsis MOrpEeIIHOCTh
pe3ynbTaTOB NPSIMBIX H3MEPEHHM, OOOCHOBBIBaTH BHIOOP crocob0a H3MEpEeHHs
(M3MepUTEIILHOTO TIPUOOpPa);

IPOBOANTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSSI CKOPOCTD
U YCKOpEHHE Tella MPHU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIPPUIMEHT  TpPEHUSI  CKOJIbKEHUS,
MexaHuveckas padoTa M MOIIHOCTh, YacToTa M NEepUoJ  KosieOaHUM
MaTEeMaTHYeCKOr0 W MPYXHUHHOTO  MAasTHHUKOB, (OKYCHOE  pacCTOSIHHE
coOuparomied JUH3BI M €€ ONTHYecKas Cuia, pPaguoakTHBHBIA (OH) ¢
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHU(PPOBBIX NPHUOOPOB: OOOCHOBHIBATH BBHIOOP
METO/la U3MEpPEHHUs, IUIAHUPOBATh M3MEPEHHUs, CaMOCTOSATEIbHO COOMpaTh
AKCIIEPUMEHTAIIbHYI0 ~ YCTAHOBKY,  BBIYUCISATH  3HAUYEHHE  BEJIMYMHBI U
aHaAJIM3UPOBATh IMOJyYEHHbIE PE3yJbTaThl, OLEHUBAs MOTPEUIHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH AKCIIEPUMEHTATILHBIE MCCIEOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX
BEJMYMUH (3aBUCUMOCTb IIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBMXEHUH 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIbI
HOPMAJbHOTO JABJICHUS, Mepuojia KoieOaHM MaTeMaTH4eCKOro MasiTHUKa OT



JUIMHBI HWUTH, OIpENeJCHHEe YCKOPEHUs CBOOOAHOrO NAaJCHHUS, HUCCIEIOBAHHE
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIYKIIMOHHOTO TOKA, 3aBHCHUMOCTH yTJia
OTpaXeHHUsS CBeTa OT YyIJla NaJCeHHs, yria NpeJoMJIEHUS OT yria MaJeHus
CBETOBOI'O Jiyya, HCCIEAOBAaHUE TPEKOB: H3MEPEHHE OHHEPruu 4YacCTHUIbI IO
TOpMO3HOMY NyTH (110 oTorpadusiM)): COBMECTHO C yuuTesnaeM (opMyJIUpOBaTh
3aJa4y ¥ TUIIOTE3y UCCIeI0BaHUs, CAMOCTOSITENILHO IJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh JKCIHEPUMEHTAIbHYIO YCTAaHOBKY, IPEICTABIATDH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BHUJI€ TaONHIl U TpapUKOB,
OIICHUBAThH MOTPEUTHOCTH, JENaTh BBIBOJIbI 110 PE3YJIbTaTaM UCCIEOBAHUS;

cobioaTe mpaBuiia Oe30MacHOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
obopynoBaHuEM;

XapaKTEPU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOILECCOB C OMOPOM HAa MX OmucaHus (B TOM
Yycle: CHUAOMETp, NATYMKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (oToanmapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JT03UMETp, KaMepa BuibcoHa), MCHONB3ysl 3HAHUS O
CBOICTBaX (pU3MUECKUX SBJIIEHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCITOJI30BaTh CXEMbl M CXCMATHUYHBIC PUCYHKH W3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pereHny y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl JJISI TMOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKalie U coOMparoie TMH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH TMPU OOpallleHud ¢ NpudopaMu U TEXHUYECKHUMHU YCTpPOMCTBaMH,
COXpAaHEHUS 370POBbSI U COONIONECHUS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKpYXarolen cpeae;

OCYULIECTBJISATh MOUCK MH(pOpMaluu puznueckoro coaepxanus B Unrepuere,
CaMOCTOSITENIbHO (POPMYIIUPYs MOUCKOBBIN 3aMpoc, HAXOAUTh MYTH ONpeneNeHus
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTETHHBIX UCTOYHUKOB,

WCIIOJI30BAaTh TIPH BBIMOJTHEHUU YUYEOHBIX 3alaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTe€pHUabl, PECYPChl CETU
WuTepHer, Biaaerb npuéMamMu KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHus
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/aBaTh COOCTBEHHbIE NHCHbMEHHbIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAEpKaHUA, MyOIUYHO
MPEACTABIIATh PE3yJIbTaThl IPOESKTHON WJIU UCCIEI0BATENBCKON NEATEIbHOCTH MpU
TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHBIM MOHATUWHBIA anmapar H3y4aeMoro



pa3nena (U3MKM W CONMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAlMel ¢ y4€ToM
0COOEHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3iejioB U TeM nudpoBbie
Ne i/ P Konrtpoabnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
1.1 () — 2
HBHKa — HayKa O Hpupoae https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 D 4 3
HBHHECKHE BETHIHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHO-HAaYUYHBIA METO/ ITO3HAHUS 2 1 bubmorexa LIOK
) v 8 https://m.edsoo.ru/7f416194
Uroro no pazgeny 8
Pasznen 2. [lepBoHayaibHbIe CBEJEHUNA 0 CTPOEHUHU BelleCTBa
bu6mmoreka [IOK
2.1 CTpoecHUe BellecTBa 2 1
TPOCHHE BellecTs https://m.edsoo.ru/7f416194
5 JIBM>KeHUE 1 B3aUMOJICCTBHE YACTHI] 4 ) bubmoreka [{OK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 A 1 1
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
b K
3.1 MexaHuueckoe OBUKEHUE 10 2 nbmmorexa [0
https://m.edsoo.ru/7f416194
3.2 WNuepius, macca, IOTHOCTh 9 1 1 bubmorexa HOK

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



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

bubmunoreka LIOK

3.3 Cuna. B 15 3
fia. BB et https://m.edsoo.ru/7f416194
Uroro no pazgeny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBineHus: TBEPAbIMU 5 ) bubnmoreka [JOK
’ TeJlaMHM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2
JlaBIICHHE KHIKOCTH 6 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.3 ATmocheproe rasnenue > ! https://m.edsoo.ru/7f416194
44 JleificTBUE ®KUJIKOCTHU U Ta3a Ha 12 3 bubmmoreka [JOK
’ MOrPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 28
Pa3znea S. Pabora u MOIIHOCTB. JHePrus
bubmunoreka LIOK
.1 P 1
> aGoTa 1 MOIHOCTS 6 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Tpocteie Mexaru3Mb! 8 2 https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SHEPTUS 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 [ToBTOPHUTENEHO-0000IIAFOIIINIT MOTYIIb 6
Uroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23



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

8 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3gen 1. TensioBble iBJICHUS
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TeroBbie POLECCHI 33 1 6.5
Hroro no pazneny 39
Pa3znea 2. diekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela 9 )
' Y UX B3aUMOJIEUCTBUS
2.2 I1oCTOSIHHBIN 3JIEKTPUYECKUM TOK 31 1 10
2.3 MarHuTHbIE SIBIICHUS 11 4
2.4 DNEeKTpOMarHuTHAsE MHIYKIHS 7 1 1
Uroro no pazgeny 58
Pa3nes 3. [loBTOpuTEIbHO-0000 1AM MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAIOIIHNI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcebl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OonucaHus
1.2 BsanMonelicTBue Ten 18
1.3 3aKOHBI COXPaHEHHUS 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHuyeckue BOJIHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHUTHOE MOJe U 6
' 3JIEKTPOMAarHUTHBIE BOJIHBI
Uroro no pazgeny 6
Pa3nen 4. CBeToBbI€ AABJICHUSA
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
43 PaznosxeHnue 6enoro cBeTa B CIIEKTP 1




Hroro no pazneny 16
Pa3nen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1
5.2 CTpoeHue aTOMHOTrO siapa
53 SnepHble peakuu 7
Uroro no pazgeny 16
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 Mexanuueckue siBJIeHUS (IOBTOPUTEIHHO- 6 3
) 0000LIAKOIINI MOTYJTh)
60 TemoBbie siBNIEHUS (TIOBTOPUTEIHHO- 3
) 0000IArOIIHI MOIYIIb)
6.3 DNEKTPOMArHUTHBIE SIBJICHUS 3 1
’ (OBTOPUTETHHO-0000IAIOIII MOTYIIb )
6.4 CaetoBble sBIIeHUS (IOBTOPUTEIHHO- | 1
) 0000LIAKOIINI MOTYJTh)
6.5 [ToBTOpHUTENTEHO-0000IIAIOIIHNI MOTYITH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoandecTBO 4acoB
Ne Hdara DJIeKTPOHHBbIE HU(POBHIE
Tema Ypoka KOHTpOJIbHLIe HpaKaneCRne
n/n Bcero u3ydeHusi o0pa3oBaTebHbIE PecypcChl
padoThI padoTsI

dusuka — HayKa o
npupoje. fBienus
IIPUPOJIBI

https://resh.edu.ru/subject/lesson/2603/start

duznueckue ABICHUI

https://resh.edu.ru/subject/lesson/2603/start

DU3NYECKUE BEITUYNHBI.
Pa3zmepHOCTB.
duzndeckue mpudoopHI.
ITorpemnocTu npu
MPSMBIX U3MEPEHUAX

https://resh.edu.ru/subject/lesson/2602/start

Ypoxk-uccienoBanue
"N3mepeHue JIMHEHHBIX
pa3MepoB Tel U
IIPOMEKYTKOB BPEMEHU'

Jlaboparopnas pabota
"N3mepenue o0béMa
YKUJIKOCTH U TBEPIIOTO
Tena"

JlabopartopHnas pabota
"Onpenenenune
pa3MepoB MaibIX TETl.
Meron psinoB"



https://resh.edu.ru/subject/lesson/2603/start
https://resh.edu.ru/subject/lesson/2603/start
https://resh.edu.ru/subject/lesson/2602/start

Merto1b1 Hay4HOrO
no3Hanus. Onucanue
(UBUYECKUX SBICHUN C
IIOMOIIBIO MOJIETIEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"IIpoBepka rumoTe3bl:
NAITBHOCTH IOJIETA
1IapuKa, mymeHHOro
TOPU30HTAIILHO, TEM
OoublIe, 4eM OOJIbIIIE
BbICOTA ITycKa"

CtpoeHue BellecTna.
ONbBITEI, TOKA3LIBAIOIINE
JMCKPETHOE CTPOEHHUE
BEIIECTBA

https://resh.edu.ru/subject/lesson/1533/start

10

Jlaboparopnas pabota
"Orenka guamerpa
aToMa METOJIOM PsIJIOB
(c uconp30BaHUEM

dbotorpaduii)"

11

Ypoxk-uccienoBanue
"Habaronenue
TEIJIOBOTO PACIIUPEHUS
ra3zoB. OnbITHI 11O
O0OHapYXEHHIO JCHCTBUS
CHJI MOJICKYJISIPHOTO
IpUTSHKEHU"

12

JIBr>xeHue 4yacTHil
BemectBa. uddysus.

https://resh.edu.ru/subject/lesson/1534/start



https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/subject/lesson/1533/start
https://resh.edu.ru/subject/lesson/1534/start

bpoyHOBCKOE nBUXKEHUE

13

Ypoxk-uccienoBanue
"Habmonenue u
00BsICHEHHE
OpOYHOBCKOTO
nBIoKeHUs 1 quddyzun"

14

BsaumopeiictBue
YaCTHI[ BEIICCTBA:
HpI/ITH)KeHI/Ie nu
OTTAJIKUBAHUC

https://resh.edu.ru/subject/lesson/1534/start

15

ArperaTHbl€ COCTOSTHUS
BemectBa. Oco0OeHHOCTH
arperaTHbIX COCTOSHHUM
Bozbl. KoHTposibHAA
pabota mo Teme
"Ctpoenue BemectBa"

https://resh.edu.ru/subject/lesson/1532/start

16

Mexanangeckoe
nerxenue. [1yTs,
TpaeKTopus,
MepeMeILCHUE

https://resh.edu.ru/subject/lesson/1488/start

17

PaBHOMepHOE 1
HEpPaBHOMEPHOE
neukeHue. CKopocThb

https://resh.edu.ru/subject/lesson/1525/start

18

Haxoxnenne ckopocTu,
MyTH U BpPEMEHU NPHU
PaBHOMEPHOM
IPSMOJIMHETHOM
JBHKCHUN

19

JlabopartopHnas pabota



https://resh.edu.ru/subject/lesson/1534/start
https://resh.edu.ru/subject/lesson/1532/start
https://resh.edu.ru/subject/lesson/1488/start
https://resh.edu.ru/subject/lesson/1525/start

"Onpenenenune
CKOPOCTH
PaBHOMEPHOTO
NBIOKEHUS"

20

I'paduxu
MIPSIMOJIMHENHOTO
PaBHOMEPHOTO
JBUKCHHUS

21

Pemenue 3agau no reme
"Pacuer cpenneit
ckopoctu"

https://resh.edu.ru/subject/lesson/2974/start

22

JlaboparopHnas pabota
"Onpenenenue cpenHen
CKOPOCTH CKOJTbKCHHS
OpycKa WM IIapuKa Imo
HaKJIOHHOM miockocTu"

23

OTHOCHUTENTHLHOCTD
nBrokennsa. CnoxxeHue
CKOPOCTEH IpU
napajuieIbHOM
JBMJKCHUHN

24

ITonyyenue u ananus
rpaduKOB 3aBUCUMOCTHU
IyTH U CKOPOCTH
JBMKEHUS OT BpEMEHU

25

Pemenue rpadguyeckux
3a/1a4 1o TemMe
"MexaHuKa.
PaBHOMepHOE



https://resh.edu.ru/subject/lesson/2974/start

IIPSMOJIMHEMHOE
nBIKeHne"

26

SIBeHME MHEPLINH.
3aKOH MHEPLMH

https://resh.edu.ru/subject/lesson/1531/start

27

BsaumoneiicTBue Ten
KaK MpUYMHA U3MEHEHUS
ckopocTtu. Macca tena
KaK Mepa UHEpPTHOCTHU
Tena Ipu
IIOCTYIIaTEIbHOM
JBUKCHUN

https://resh.edu.ru/subject/lesson/1531/start

28

Ypoxk-uccienoBanue
"CpaBHeHHUE Macc 1o
B3aUMOJEUCTBUIO TEI"

29

InoTHOCTH BelecTBa

https://resh.edu.ru/subject/lesson/2601/start

30

JlabopartopHnas pabota
"Onpenenenue
ILJIOTHOCTH TBEPJIOTO
Tena"

https://resh.edu.ru/subject/lesson/2601/start

31

Pemrenue 3agad mo reme
"Macca Tena.
IImoTHOCTE BemiecTna"

https://resh.edu.ru/subject/lesson/2974/start

32

CMecH U CIIJIaBEL
[ToBepxHOCTHas U
JIMHEWHAs IIOTHOCTD

33

[Toaroroska k
KOHTPOJILHOHM paboTe 1o
teme "dusnka — Hayka

https://resh.edu.ru/subject/lesson/2974/start



https://resh.edu.ru/subject/lesson/1531/start
https://resh.edu.ru/subject/lesson/1531/start
https://resh.edu.ru/subject/lesson/2601/start
https://resh.edu.ru/subject/lesson/2601/start
https://resh.edu.ru/subject/lesson/2974/start
https://resh.edu.ru/subject/lesson/2974/start

0 TIPUPOJE.
[TepBonavasibHBIE
cBeeHUs 00 aTOMHO-
MOJICKYJIIPHOM
CTPOCHHUH BEIIEeCTBA.
Mexanuka"

34

Kontponbnas padota mo
teme "dusnka — Hayka
0 MIpUpOJE.
[TepBonavasibHBIE
CBeICHHsI 00 aTOMHO-
MOJICKYJISIPHOM
CTPOCHHH BEIIECTBA.
Mexanuka"

35

Cumna. SIBnedue
Taroredusa. Cuia
TAKECTHU

https://resh.edu.ru/subject/lesson/2756/start

36

N3o0pakenue cul.
Pemrenue 3agad mo reme
"OnpeneneHue Cuibl
TsDKECTH"

37

Cuna ynpyroctu. 3aKoH
I'yka

https://resh.edu.ru/subject/lesson/2600/start

38

Bec tena. 3mepenue
cui. /lunamomerp

https://resh.edu.ru/subject/lesson/2599/start

39

Ypoxk-uccienoBanue
"HaOmronenue
WU3MEHEHUS CKOPOCTH
MIpY B3aUMOJICICTBUH



https://resh.edu.ru/subject/lesson/2756/start
https://resh.edu.ru/subject/lesson/2600/start
https://resh.edu.ru/subject/lesson/2599/start

TCI

40

Pemrenue 3agad mo reme
"Cuna ynpyroctu. Bec
Teaa"

41

JlabopartopHnas pabota
"OIBITHI,
JI€MOHCTPUPYIOIIIKE
3aBUCHMOCTh
pacTsKeHUs
(medopmaniun)
MPYKXUHBI OT
MPUIIOKEHHON CUJTBI"

https://resh.edu.ru/subject/lesson/2600/start

42

Cuna tpenus

https://resh.edu.ru/subject/lesson/1536/start

43

CnoxeHue CHIlL.
PaBHopelicTBYyIOIIAs
cuiia

https://resh.edu.ru/subject/lesson/2973/start

44

Pemrenue 3agad mo reme
"CI0KeHHUE CHIL.
PaBHopelicTBYyIOIIAs
cua"

https://resh.edu.ru/subject/lesson/2973/start

45

Pemrenue 3agad mo reme
"BzauMogernicTBre TEN.
Cunbl B Mexanuke"

https://resh.edu.ru/subject/lesson/2972/start

46

Pemrenue 3agad mo reme
"Cuna tpenus". Ypok-
HCCIIEIOBAHUE M0 TEME
"UccnenoBanue
3aBUCUMOCTH CUJIbI

https://resh.edu.ru/subject/lesson/1536/start



https://resh.edu.ru/subject/lesson/2600/start
https://resh.edu.ru/subject/lesson/1536/start
https://resh.edu.ru/subject/lesson/2973/start
https://resh.edu.ru/subject/lesson/2973/start
https://resh.edu.ru/subject/lesson/2972/start
https://resh.edu.ru/subject/lesson/1536/start

TPEHUS OT IJIOLIAAN
CONPUKOCHOBEHUS"

47

Jlaboparopnas pabota
"OMEBITHL,
JEMOHCTPHUPYIOIINE
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIBKECHUS OT
CHJTBI JaBJICHUS U
Xapakrepa
COIPHUKACAOTITIXCS
noBepxHocren"

48

Pemrenue 3agad mo reme
"BzauMogericTBre TEN.
Cuibel B MexaHUKe"

49

KonrtponsHas pabora no
TeMme "B3aumonelicTBue

TEI

50

JlaBneHue TBEPABIX Tl

https://resh.edu.ru/subject/lesson/2971/start

51

YPOK-3KCIIEPUMEHT
"Crioco0Obl onpeieneHus
AABJICHUSA TBEPAOTO
Tena”

52

Ypoxk-uccienoBanue
"3aBUCUMOCTD JIaBJICHUS
rasa oT TemrnepaTrypsl”

53

JlaBneHue KuIKOCTEeH 1
ra3os. 3axoH Ilackansa

https://resh.edu.ru/subject/lesson/2598/start

54

ITneBMaTHUecKkue



https://resh.edu.ru/subject/lesson/2971/start
https://resh.edu.ru/subject/lesson/2598/start

YCTpOHCTBA

55

3aBUCHUMOCTE JaBJIICHUSA
JKUIKOCTH OT TITyOHHBI

https://resh.edu.ru/subject/lesson/1537/start

56

I'mapocraTnyeckuit
napajaokc

57

YPOK-nIpOeKT
"N3y4yenue
COOOIIAFOIINXCS
cocynoB"

https://resh.edu.ru/subject/lesson/1538/start

58

VYpoxk-koHpepeHuus
"T'mapaBnuueckue
MeXaHU3MBI"

59

Hcnonn3oBanme
BBICOKHX JABJICHUI B
COBPEMEHHBIX
TEXHOJIOTHUSIX

https://resh.edu.ru/subject/lesson/1538/start

60

Pemrenue 3agad mo reme
"JlaBeHue KUAKOCTH"

https://resh.edu.ru/subject/lesson/2970/start

61

ATtmocdepa 3emin u
MPUYUHBI €€
CYyILIECTBOBAHUS

https://resh.edu.ru/subject/lesson/1535/start

62

Ypoxk-uccienoBanue
"[IposiBnenue neicTBus
aTMOC(EpPHOTO
naBiaeHus"

63

N3mepenue
aTMochepHOoro
naBiieHus. OmbIT

https://resh.edu.ru/subject/lesson/1535/start



https://resh.edu.ru/subject/lesson/1537/start
https://resh.edu.ru/subject/lesson/1538/start
https://resh.edu.ru/subject/lesson/1538/start
https://resh.edu.ru/subject/lesson/2970/start
https://resh.edu.ru/subject/lesson/1535/start
https://resh.edu.ru/subject/lesson/1535/start

Toppuuennu

64

3aBUCHMOCTh
aTMochepHOro
JaBJICHUSI OT BBICOTHI
HaJ YPOBHEM MOPHI.
[TpuGops! ams
W3MEpEHUs
aTMOC(EpHOTO
TaBIICHUS

https://resh.edu.ru/subject/lesson/2969/start

65

bapomerp-anepounn.
ATMoc(epHoe naBiieHue
Ha pa3JIM4YHbIX BBICOTAX

https://resh.edu.ru/subject/lesson/2969/start

66

BrrTankuBaroias cuia.
3akoH Apxumena

https://resh.edu.ru/subject/lesson/2968/start

https://resh.edu.ru/subject/lesson/2967/start

67

Pemrenue 3agad mo reme
"3akon Apxumena"

68

Ypoxk-uccienoBanue
"DKCnepUMEHTaIbHOE
oOHapyKeHHE JICHCTBUS
KHJIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX
Teno"

69

Jlaboparopnas pabota
"Onpenenenune
BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIOLIEH HA TEIIO,
MOTPY>KCHHOE B
KUIKOCTD"



https://resh.edu.ru/subject/lesson/2969/start
https://resh.edu.ru/subject/lesson/2969/start
https://resh.edu.ru/subject/lesson/2968/start
https://resh.edu.ru/subject/lesson/2967/start

70

IImaBanue Ten

https://resh.edu.ru/subject/lesson/2967/start

71

JlaboparopHnas pabota
"UccnenoBanue
3aBHCHMOCTH Beca Tena
B BOJle OT o0bema
MOrPY>KEHHO B
JKHUJIKOCTB YacTH Teia"

72

BosnyxomnnaBanue.
[InaBanue cynoB

https://resh.edu.ru/subject/lesson/2967/start

73

Pemtenue 3agad mo reMme
"3akoH Apxumena.
VYcnoBus miaBanusg tea'"

https://resh.edu.ru/subject/lesson/2966/start

74

Pemenue 3amad mo Teme
"JleficTBUE KUJKOCTH U
ra3a Ha MOTPY>KEHHOE B

HHUX Teno"

https://resh.edu.ru/subject/lesson/2966/start

75

Ypok-nmpoekT
"KoHcTpynpoBanue
apeoMeTpa WIH JOJIKU U
oIpeziesIeHNe
rpy30noabEMHOCTH"

76

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
teme "JlaBnenue
TBEPABIX TET,
JKUIKOCTEH U Ta30B"

77

KonrtponsHas pabora no
teme "JlaBnenue



https://resh.edu.ru/subject/lesson/2967/start
https://resh.edu.ru/subject/lesson/2967/start
https://resh.edu.ru/subject/lesson/2966/start
https://resh.edu.ru/subject/lesson/2966/start

TBepI[BIX TCII,
KUIKOCTEN U ra3oB"

78

Mexanunueckasi pabota

https://resh.edu.ru/subject/lesson/2965/start

79

MontHocTh

https://resh.edu.ru/subject/lesson/2965/start

80

Pemenne 3anau Ha
orpeeneHue paboTsl U
MOIITHOCTH

81

PaGora cuiel TsOKECTH U
CHJIBI TPEHUS

82

Pemrenue 3agad mo reme
"PaboTa CHIbI TSKECTH
Y CUJIBI TpeHUA"

83

Ypoxk-uccienoBanue
"Pacu€T MOIIHOCTH,
pa3BUBaEMOM MpHU
noabéMe 1o jectHuie"

84

[IpocTeie MexaHU3MBI

https://resh.edu.ru/subject/lesson/2963/start

85

MowmeHnt cuinsl. [IpaBuio
MOMEHTOB

86

Jlaboparopnas pabota
"N3y4yeHue npaBuiia
peIyara s
MOJIBIKHOTO U
HEMOIBMXHOTO OJIOKOB"

https://resh.edu.ru/subject/lesson/2963/start

87

"3onoToe npaBuio"

https://resh.edu.ru/subject/lesson/2596/start



https://resh.edu.ru/subject/lesson/2965/start
https://resh.edu.ru/subject/lesson/2965/start
https://resh.edu.ru/subject/lesson/2963/start
https://resh.edu.ru/subject/lesson/2963/start
https://resh.edu.ru/subject/lesson/2596/start

MCXaHHUKU

88

Ypok-nmpoekT
"IIpoekTupoBanue
IIOJIMCIIACTOB C
3aJlaHHBIMH
napaMmerpamu”

https://resh.edu.ru/subject/lesson/2962/start

89

Ypok-koHpepeHIus
"[IpocTble MEXaHU3MBI B
OBITY, TEXHUKE, JKUBBIX
opranuzmax”

90

Koaddumnuent
MOJIE3HOI'O AEHCTBUA
HpOCTBIX MEXAaHHU3MOB

https://resh.edu.ru/subject/lesson/2962/start

91

Jlaboparopnas pabota
"Onpenenenune KIIJ]
MOJIBYIKHOTO U
HEMOABMYXHOTO OJIOKOB"

92

Mexanuyeckasi SHEPTHSL.
Kunernueckas u
MOTEHIIUAJIbHAS SHEPTUS

https://resh.edu.ru/subject/lesson/2597/start

93

3aKOH COXpaHEHUS
MEXaHUYECKON YHEPrun

94

YpoK-3KCIIEpUMEHT
"DKCnepUMEHTaIbHOE
onpeerIeHue
WU3MEHEHUS
KUHETUYECKON U
HOTEHIIMAIbHOMN
SHEPTUHU MpU

https://resh.edu.ru/subject/lesson/2597/start



https://resh.edu.ru/subject/lesson/2962/start
https://resh.edu.ru/subject/lesson/2962/start
https://resh.edu.ru/subject/lesson/2597/start
https://resh.edu.ru/subject/lesson/2597/start

CKaThbIBaAHHUH TCJIAa 110
HAaKJIOHHOM IIOCKOCTH"

95

[Toaroroska k
KOHTPOJILHOHM paboTe 1o
teme "Pabota u
MONIHOCTb. DHEeprus"

https://resh.edu.ru/subject/lesson/2964/start

https://resh.edu.ru/subject/lesson/2596/start

96

Kontponbras padota mo
teme "Pabota u
MONIHOCTb. DHEeprus"

97

Pabora ¢ Tekcramu 1o
TeMe "MexaHudeckoe
nBIkeHne"

98

Pabora ¢ TekcTamu o
teme "CtpoeHue
BenrecTna"

99

Pabota ¢ Tekcramu 1o
teMe "Cuiibl B mpupoze”

100

PaboTa ¢ TekcTamu mo
teme "JlaBnenue
TBEPABIX TEII,
JKUIKOCTEN U ra3os"

101

Pabora ¢ Tekcramu 1o
Teme "DHeprug"

102

Pabora ¢ Tekcramu 1o
teme "[Ipocthie
MEXaHU3MEI"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

23



https://resh.edu.ru/subject/lesson/2964/start
https://resh.edu.ru/subject/lesson/2596/start

8 KUIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrpoakueie  Ipaxruiecikue i[?sy‘leﬂﬂﬂ :ﬁ[?aI;OBaTeJIbeIe
padoTsI padoThbI pecypen
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpAOrO, JKUAKOTO U 1
ra3000pa3HOro COCTOSIHUH BEIIECTBA
VYpoxk-koHpepennus "Kpucrammaeckue u
4 amopdusie Tena. ['paden. [Tomyuenue 1
MCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue ¥ KanWLISIPHOCTb. |
[ToBepXHOCTHOE HATSIKEHUE
TennoBoe pacIIMpeHHE U CKaTUE 1
TemnnoBoe nuxxeHue. Temneparypa 1
TemnepaTypHBbI€ LIKaJIbI 1
9 BuyTpeHHsist sHeprus u cnocoObl eé |
U3MEHEHUS
10 Buns! Tennonepenaun 1
Ypoxk-koHpepennus "Hcnons3oBanue
11 TEIUIOBBIX CBOMCTB BEIIECTB U MATEPUAIIOB B 1
LeIsIX dHeprocoepexeHus"
12 KonnuecTBO TEeIU1OTEL. Y aenbHasg 1

TCIINIIOEMKOCTh




13

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

14

YpaBHEHHE TEIJIOBOTO OanaHca.
Temioo0OMeH ¥ TEMJIOBOE paBHOBECHE. 3aKOH
Hprorona—Prxmana

15

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

16

Pemenue 3amay no reme "TeruiooOMeH n
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHas pabota "Onpezaenenue
KOJIMYECTBA TEIJIOTHI, TOJIY4€HHOTO BOJIOM
IIpU TEII000MEHE C HarpeThbIM
METATNYECKUM HHIHHAPOM"

18

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

19

Pemenue 3anau no teme "IlnaBnenue u
OTBEP/EBAaHUE KPUCTAJUINYECKUX TET"

20

JlaGopaTtopHas pabota "Onpezaenenue
YAEIBHOM TEIJIOTHI TUIaBIEHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHEHHE MPOLIECCOB
IUTABJICHUS KPUCTAJUTMUECKUX Tel U
pa3MArdeHus pu HarpeBaHUU aMOP(HBIX

n

TCI

22

[TapoobpazoBanue 1 KOHIEHCAITHS.




Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIEPATYpPhI KUTIEHUS OT aTMOoc(hepHOTro
JIaBJICHUS

24 Pemenue 3amau mo reme "[lapooGpazoBanue
Y Kunexnue"
VYpok-uccnenosanue "OO0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEPATYPbl KUTIEHUS OT 1
naBieHus"

2 HacplileHHbIil 1 HEHACBIEHHBIN 11ap.
BnaxnocTs BO3ayxa
BrnaxHnocTs Bo3ayxa 1 €€ U3MEepeHue.

27 JlaboparopHas pabota "OnpeneneHue 0.5
OTHOCHUTEJIbHOM BIAXKHOCTU BO3ayXxa"

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

29 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIIUH

30 DHeprus TOIMUBA. Y IeJbHas TEII0Ta
CropaHus

31 [TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH

37 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro aBuraTes

34 Pemenue 3agau mo reme "KIIJ[ TemioBoro
nsurareis"”

35 Ypok-koH(pepenus "TermioBsie qBUTATETN




U 3aIllMTa OKPY>KaoIIen cpenl"

36 TerioBbIe MOTEPHU B TETIOCETAX

17 3aK0OH COXpaHEHUs U MPEBPAIllCHHs SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME

38 "Tennosblie siBieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Kontponbnas padota mo teme "TermmoBbie

39 siBJIeHUs. MI3MeHeHune arperaTHbIx
COCTOSIHMI BeniecTBa"

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

41 CIoco00B pPa3INYHBIX BEIICCTB
HaRJIEKTPU30BbIBATHCS"

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

43 aneKTpudeckoro nois. [puHnun
CYTEPHO3UINH SJICKTPUUECKUX TOTEH

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

45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHMKY, TUANEKTPUKU U
MOJTYTIPOBOTHUKH

47 Ypok-koH(pepeHus "DnexTpu3anus B
MOBCEHEBHOM KU3HU"

43 Pemenue 3agad no teme "3akoH COXpaHEHUS

3JIEKTPUYECKOro 3apsaa”




Onektpuueckuil Tok. cTouHukn

49 1
AIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "HccnegoBanue

50 JIEHCTBHUSI DJIEKTPUYECKOIO OIS Ha 1
MIPOBOJIHUKU U TUDJIEKTPUKH"

51 DJIEKTPUYECKU TOK B METAJIIaX 1

52 DNEKTPUUECKUM TOK B )KUJKOCTSX U ra3ax 1

53 DJIeKTprUYecKas Lenb 1

54 Cuna Toka. AMnepmerp 1

55 DIIeKTpUUYECKOe HanpsKeHne. BonbT™eTp 1
JlaGopaTtopHnas pabora "COopka u

56 HCTIBITAHUE AJIEKTPUUECKON 1ENH 1
MIOCTOSIHHOTO TOKa"

57 3aBUCHMOCTh CHJIBI TOKA OT HAIPSHKCHHUS. 1
3akoH OMa aJ1s1 yyacTKa LEenu
JlaGopaTtopHast pabota "HcciaenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, TPOTEKAIOIIETO 1
yepe3 pe3ucTop, OT HAMPSKEHUsS Ha
pEe3UCTOpE U CONMPOTUBIIEHUS pe3nucTopa”

59 DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y JETBHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHnast pabota "Onpezaenenue |
YAEIBHOTO CONPOTUBIICHUS MPOBOHUKA"

61 Pemienue 3agad no teme "DieKTpUUecKoe |
COIPOTHBIIEHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenue 3agay mo reme "3akox Oma" 1

63 [locnenoBarenbHOE U NapalieIbHOE |

COCAUHCHUA ITPOBOAHHUKOB




64

JlaGoparopHas pabota "IIpoBepka npaBuia
CIIOKEHHUS HANIPSDKCHUI MTpH
HIOCJICIOBATEIEHOM COSIMHEHUH IBYX
pe3ucropon"

65

Pemenue 3amau no reme
"IlocnenoBarenbHOE U NapaJICIbHOE
COEIMHEHUS TPOBOJHUKOB"

66

JlaGopartopHas pabota "IIpoBepka npaBuia
AJid CUJIBI TOKA IpH napaJlJICIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3aga4 Ha npuMeHeHue 3akona Oma
JUTSL pa3IMYHOTO COSAMHEHUS TPOBOTHUKOB

68

OJIC v BHyTpeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 1 MOJTHOU
LEH

69

Pemenne 3agau no reme "IJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKA. 3aKoH OMa
U1 ITOJIHOU nenu”

70

JlaGopatopHas pabota "Onpenenenne S/C
1 BHYTPCHHCT'O COIMMPOTUBJICHUA UCTOYHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

Jlaboparopnas pabota "IIpoBepka mpaBui
Kupxroda"

73

Ypok-uccnenosanue "M3ydueHne BoJIbT-
AMIICPHBIX XapaKTCPUCTUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pabota anekTpudeckoro Toka. MonHoOCTh




QJICKTPHUYICCKOI'0 TOKa

75

JlaGopaTtopHas pabota "Onpezaenenne
paboThI 1 MOILITHOCTH 3JEKTPUIECKOTO TOKA"

76

3akon JIxoynsa-Jlenna. [lorpedutenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koH(pepenmus "O0bsICHEHHE U
MPUHLIMUI AEHCTBUS JOMAITHUX
3JICKTPOHArpeBaTeIbHbBIX MPHUOOPOB"

78

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena
U uX B3aumoaeucTBus. I1ocTOSHHBIN
3JIEKTPUUYECKUNA TOK"

79

KoHnTtponbHast pabota mo Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena
U uX B3aumoaeucTBus. I1ocTOSHHBIN
3JIEKTPUUYECKUNA TOK"

80

ITocTostHHEIE MarHUTHI. MarduTHOE MOJIe
3eMJIH U €ro 3HaueHue U KU3HU Ha 3eMIie

81

Ypok-uccnenosanue "M3yuenue
MAarHUTHOTO IOJISI TOCTOSHHBIX MAarHUTOB
MIPU UX OOBETUHECHUH U Pa3ICTICHUH.
Busyanuzanus nossi HOCTOSSHHBIX MarHUTOB"

82

OmneiT OpcTena. MaruuTtHoe 1osie
JIEKTPUUECKOTO TOKA

&3

OmneiT AMniepa. MarHuTHOE 1oJie KaTyIIKH C
TOKOM. [IpMeHEHNE AEKTPOMarHuToB B
TEXHHUKE

84

Cuna AMriiepa u onpeneneHue e




HaIlpaBJICHUA

Pemenue 3agau no reme "Cuna Amnepa u

83 olnpezeneHue e€ HalpaBieHus"
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.

86 Hcnonb30BaHue 2JIEKTPOABUTATENEH B
TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIOPTE

27 JlaboparopHas paboTta "M3ydeHue aericTBus
MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM"

28 VYpoxk-koudepenuus "[IpakTuueckoe
IPUMEHEHHE IEKTpoABUraTenen"

29 JlabopaTtopHnas paborta "KoHcTpynpoBanue u
n3ydeHue paboThl AJIEKTpOABUTATENS"

90 JlaboparopHas pabota "N3mepenne KI1J]
3JEKTPOABUIaTENbHON YCTAaHOBKH"

91 Oneitel @apanes. 3aKOH 31EKTPOMarHUTHOM
uHaykuuu. [pasumno Jlenna
VYpok-uccnenoanue "HccinenoBanue

92 M3MEHEHUH 3HAY€HUS U HaIlPaBJICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3agau no reme "3akoH

93 3JIEKTPOMArHUTHOM MHIAYKIMU. [IpaBuiio
Jlenma"

94 OnekrporeHepatop. CrocoObl MOTydeHus
3JIEKTPOIHEPTUU
Ypoxk-koH(pepeHus "IIeKTpOCTaHIIUN Ha

95 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.

[Ipo6nemsl 3xonoruu. TormuBHBIE
3JIEMEHTHI U 3JIeKTpoMoOmIn"




[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME

96 n n 1
DIIeKTPOMAarHUTHBIC SIBJICHUS

97 KonTtponbHas pabora "DineKTpoMarHUTHbIE 1
ABJIEHUS"

08 Pa6ora ¢ Tekcramu o teme "TermoBele 1
sBjeHus"
Pabora ¢ Texcramu 1o TemMe

JIEKTPUYECKHU SUITBI. SOKEHHBIE TEJl

99 "One €CKHeE 3a 3a e € Tena 1
U UX B3aumoeuncrtaue"

100 Pabora ¢ texcramu o teme "TlocToSHHBINA |
3JIEKTPUUYECKUNA TOK"

101 Pabora ¢ Tekcramu o TeMe "MarauTHele 1
sBjeHus"

102 Pabora ¢ Texcramu 1o TemMe |
"OneKkTpoMarHuTHasi MHAYKIuUs"

OBIIEE KOJIMYECTBO YACOB I10 102 25

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Mexanuyeckoe nBrxeHue. MarepraibHas
Touka. CriocoObI OMMUCaHUS
MEXAaHNYCCKOI'0O IBUKCHUA

CucreMa orcyera. OTHOCUTEILHOCTD
MEXAHUYECKOI'0 IBIKEHUS

BGKTOpHBIG BCJIMYHHBI, OIICpalluu C
BCKTOpaMHU, IMPOCKIUNU BEKTOPOB

Paanyc-BekTop MarepraibHON TOYKH,
NepEeMELIECHUE Ha IIIOCKOCTH

PaBHOMEpHOE NMPSIMOIIMHENHOE JBUKEHUE

Pemienne 3agau no reme "PaBHOMepHOE
IpSIMOJIMHENHOE ABMKEHHE"

HepaBHomepHOE TpsSIMOJIMHEITHOE
nBuxkeHne. CpeHsisi © MTHOBEHHAs
CKOPOCThH TeJla P HEPABHOMEPHOM
JBHKECHUU

JlaGopaTtopHas pabota "Onpezaenenue
CpeIHEelN CKOPOCTH CKOJIbKEHUs OpycKa
VI IBHYKEHHUS IIapHKa 10 HAKJIOHHOM
IJIOCKOCTH"

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JIBI)KEHUE. Y CKOpEHUE




10

CKOpOoCTh paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMKEeHUS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[epemerieHre mpu paBHOYCKOPEHHOM
HpﬂMOJ’IHHeﬁHOM JABHUKCHUU

13

JlaGopaTtopHas pabota "Onpezaenenue
YCKOPEHHS TeJa MPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIOCKOCTH"

14

Pemenne 3amgau no reme "llepemernienue
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIXeHun"

15

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBUKEHUH O€3
HayaJbHOU CKOpPOCTH"

16

I'pacduueckas uHTEpIIpeTaLIUs YCKOPEHUS,
CKOpPOCTH, MMPOMJIEHHOTO IyTH U
NIEPEMEILCHUS I IPSMOIMHENHOTO
JOBWKCHUS

17

Pemenue 3amad mo reme "I'padudeckas
WHTEpIpeTalus yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOTO MYTH U NIEPEMEILICHUS IIIs1
NPSIMOJIMHEHOTO IBH>KEHUS "

18

Yckopenune cBo001HOTO TafeHus. OMbBITHI
I'anunes




Pemenue 3agau no reme "Yckopenue

19 "
CcBOOOIHOTO ITaEHUS

20 JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM K
TOPU30HTY

)1 Pemenne 3agau o treme "JIBrkeHue Tena,
OpOIIEHHOTO O] YTIIOM K TOPU30HTY"
JlaGopatopHas pabota "HccnenoBanue

22 IBIDKEHUS Telia, OpOIIEHHOTO IO VITIOM K

2

TOpU30HTY"
Pemenue 3agau mo teme "JIBrkeHue mo;

23 JEHCTBUEM YCKOPEHHSI CBOOOTHOTO
nageuus"

24 JIBM>KEHUE 1O OKPYKHOCTH

)5 JIuHeiHas U yriioBasi CKOpOCTb, IIEPUOJT U
4acToTa

2 CKOpOCTh U YCKOPEHHE NPU JBUKEHUU 10
OKPY>KHOCTH

7 Pemienne 3agau o tTeme " JIBrokeHue 1o
OKpYXHOCTH"
Ypok-koH(pepennus "Pacrno3naBanue u

28 NPUOJIMKEHHOE OMMMCAHKE PA3IMYHBIX
BHUJOB MEXaHUYECKOI'0O IBIKECHUS"
[ToaroroBka Kk KOHTPOILHOU paboTE MO

29 teme "MexaHn4yecKoe IBUKEHUE U
CrocoObl ero onucaxHus"
KoHnTtponbHas paborta mo teme

30 "MexaHU4eCKOe TBUKEHUE U CITIOCOOBI €ro

onucauus"




31

IIepssiit 3ak0oH Hprorona. Bexktop cuiibl

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIAsA cra

1 Tperuii 3akon Herotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

15 Pemenne 3agay mo reme "Cuia
ynpyroctu"
JlaGopatopHas pabota "HccnenoBanue

16 3aBHCUMOCTH CHUJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedhopmaruu npy>KuHb!"

37 Cuna tpenus. Koapounuent rpenus

13 JlaGopaTtopHas pabota "Onpezaenenue
Kod(UITMEHTa TPEHUS CKOJBKCHUS"
JlaGopaTtopHast pabota "HccnenoBanue

39 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHJIbI HOPMAJILHOTO JTaBJIeHUS"

40 JIBr>KeHUE Te MO OKPYKHOCTHU MO/
JIEUCTBUEM HECKOJBKUX CUJI

41 3akoH bepnyuu u nogbEMHas cuiia Kpblia
VYpoxk-koHpepennus "CoBpeMeHHbIE
JeTaTeabHbIe annaparkl, cya Ha

42 MOJBOJHBIX KPBUIbSIX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJIISIX. [IBUkeHue
1oe3/1a Ha MarHUTHOM moiymike"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO

TATOTCHUA




JIBU>KeHUE Tea BOKPYT T'PaBUTALIMOHHOIO

4 ueHTpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBECHE MaTepUaIbHOM TOYKH.
AOGCOIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

43 Vpok-uccnenoanue "OnpeneneHue
LEHTPA TSHKECTH PA3JIMYHbIX TEN"
HNmnynsc Tena. IsMeHeHHne uMiysbcea.

49 Nmnynbe cuibl. Ypyroe v HEynpyroe
B3aUMOJICHCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTnBHOE NBIKEHNE
Pemenne 3amgau no reme "3akoH

52 COXpaHEHUs UMITyJibca. PeakTuBHOE
nBmxenue"

53 Mexanuueckasi paboTa U MOLTHOCTb

54 PaGora cuibl TsDKECTH, CHITBI YIPYTOCTH U
CUJIBI TPEHUS
JlabopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MMOBEPXHOCTH"

56 CBs13b 3HEPTUH U pabOTHI
JlaGopaTtopHas pabota "Onpezaenenue

57 paboTHI CHJIBI YIPYTOCTH MPHU MOABbEME

Tpy3a ¢ UCITIOJIb30BAHUCM HCTIOABHUIKHOI'O U




[MOABUYKHOTO OJIOKOB"

58

[ToTeHmanpHas SHEPTUst

59

Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPIUU

60

3aKOH N3MEHEHHUS U COXPAHEHHUS
MEXaHUYECKON YHEPTUn

61

Pemenue 3agayd mo reMme "3aKOHBI
M3MEHEHUS U COXPAaHEHUS MEXaHUYECKON
sHepruun"

62

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMme "B3auMoneiicTBre Tel. 3aKOHEI
coxpaHeHus"

63

KonTtponsHas pabora o Teme
"B3auMonencTBUE TEI. 3aKOHBI
coxpaHeHus"

64

Koneb6arensHoe nuxenne. OCHOBHbIE
XapaKTEPUCTHKH KOJIeOaHMIA: IepUo/,
4acToTa, aMILIUTyAa

65

MaremaTuuecKkuii U Npy>KUHHBIN
MmasiTHUKU. JlabopaTopHas pabora
"UccnegoBanue 3aBUCUMOCTH MEpUOa

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopHast pabota "HccnenoBanue
3aBUCUMOCTH MepHO/Ia KOJIeOaHui
IPYKMHHOI'O MasiTHUKA OT Maccel rpy3a”

67

["apMoHnueckne KoeOaHus

68

JlaGoparopHas padora "HU3Mmepenue
patop p p
yCKOpeHUsi CBOOOHOTO NaieHus"




69

3aryxatomue Konebanus. BoiHyX/1eHHbIC
Kosebanus. Pezonanc

70

IIpeBpamienue 3Hepruu npu
K01€0aTeIbHOM IBUKEHUN

71

VYpok-uccnenoanue "[IpoBepka
HE3aBUCHMOCTH MEepHOJIa KoJIeOaHHi
rpy3a, HOJBEHIEHHOIO K JIEHTE, OT MacChl

rpy3a"

72

MexaHuueckre BOJIHBI: MPOJIOJIbHBIE U
MOTepeYHbIe

73

CaoiicTBa MexaHM4ECKUX BOJIH. JlJinHA
BOJIHBI M CKOPOCTb €€ pacrpoCTpaHECHUS

74

VYpoxk-uccnenosanue "Habmronenue
uHTEepEepeHINN U TU(PAKIIMY BOJH HA
MOBEPXHOCTU BOJBI"

75

Ypok-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEpIOM Tetie. CelicMruYecKre
BOJHEI"

76

3Byk. PacnipocTtpanenue u oTpaxenue
3ByKa

77

Pemenue 3anau no teme "3Byk"

78

Ypok-uccienoBanue
"IKCEePUMEHTAIBHOE ONPEICTICHUE
TPaHULl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KonebaHuit"

79

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKU pPE30HAHC.

80

Ypok-uccnenosanue "Habmronenue u




00BSICHEHHE aKyCTHYECKOT0 pe3oHaHca"

NudpaszByk u ynberpassyk. Kondepenmus

81 "HMcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHIX"

2 DJIEKTPOMArHuTHOE MOJE U
3JIEKTPOMAarHUTHbIE BOJIHBI

83 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "[kana
9JIEKTPOMArHUTHBIX BOJIH. Mcronp3oBaHue

84 3JIEKTPOMAarHUTHBIX BOJIH JUUIS1 COTOBOM
cBsi3u. Panmonokanus. Kocmuueckas cBsizb
"

25 Pemenue 3a1ay Ha onpeiesieHrne 4acTOThI
U JUTMHBI 3JIEKTPOMAarHUTHON BOJTHBI

26 DneKTpOMarHuTHast MPUPO/Ia CBETA.
CxopocTh cBeTa

%7 BoiHOBBIE CBOMCTBA CBETA:
uHTEephepeHIHs 1 AudpaKus

28 JlyueBast MoJieNb CBETA U TeOMETpUYECKas
onTuka. MictouHuku ceera

29 [IpsamonuHETHOE pacIpOCTpaHEHNE CBETA.
3atmenus CosnHia v JIyHbl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenue n3o0paxeHu,
c(hopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomienne cBeta. 3aKOH NPEIOMIICHUS
cgeta. [lonHoe oTpakeHue cBeta.

93 JlaboparopHnas pabota "Hccienoanue




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

94

VYpok-uccnenosanue "AHanu3 u
00BsICHEHNE ONTHYECKOTO MUpaxa"

95

Ypoxk-koHpepennus "Hcnons3oBanue
MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3L"

96

JIvH3a, X011 ydeil B IMH3E

97

dopmyiia TOHKOHN JTUH3BI

98

JlaGopaTtopHas pabota "Onpezaenenue
(OKYCHOTO pacCTOSTHUS M OTITUIECKOM
CHJIBI COOMPAFOIIICH JTUH3BI"

99

[Tonydenue n300paxeHuii ¢ TOMOIIIBIO
cobuparoiei 1 pacCeMBaOIICH JTNH3

100

Ypok-koHpepennus "[IpuHnmn neiicTBus
ONITUYECKUX MPHOOPOB (MHUKPOCKOTL,
Teneckor, ¢poroanmnapar)"

101

I'ma3z kak onTudeckas cucreMa.
bin30pyKOCTh M AAIIBHO30PKOCTH

102

Paznoxxenue Genoro cBeTa B CEKTP.
Onrsitel HerotoHna. Ciaoxenue
CIIEKTPaJIbHBIX IBETOB. [lucnepcus cera

103

Ypok-npaktukym "HaGnronenue u
00BSICHEHUE OMBITOB IO PA3IOKCHHIO
Oenoro cBera B criekTp. [lomyuenue 6enoro
1IBETa MPH CJIO0KEHUU 1IBETOB"

104

OmnsiThl Pesepdopaa u muianerapHast




MOACIb aToMa

105

ITocrynatel bopa. Monens atoma bopa.
Hcnyckanue v MorioneHne CBeTa aTOMOM.

106

KBautbl. JInHeiuaTbie CIEKTPBI

107

VYpoxk-npaktukym "HaGmonenue
CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB
U3ITy4eHUs U UCcITycKaHus"

108

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

109

Ctpoenne atromHoro siapa. Hykinonnas
MoOJieJIb aTOMHOTO sIpa

110

PannoaktuBHbIe npeBpamenus. M30Tomnst

111

Ilepuon nonypacnana

112

VYpoxk-koudepenuus "/leiicrBue
PaZMOaKTUBHBIX U3TYy4E€HUH Ha )KUBbIE
OpraHu3MBbIl. 3aKTa OT PAANOAKTUBHOTO
n3nydyeHus"

113

S nepuble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOI0 U MacCOBOI'O YHCET

114

DOHeprus CBsI3U aTOMHBIX sAnep. CBA3b
Macchl ¥ DHEPTUU

115

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

116

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE31

117

VYpoxk-koupepennus "AnepHas
JHEpreTHKa. JKOJIOrHuecKue mpooIeMbl
SIIEPHON PHEPreTUKH"




118

[ToaroroBka Kk KOHTPOILHOU paboTE MO
teMme "Konebdauusa 1 BoiHbL. CBETOBBIE U
KBAaHTOBEIE SIBJICHUSA"

119

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

120

Pemienue pacyeTHbIX MO TEME
"Mexanuyeckoe ABuxeHue"

121

Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3agad4 mo treMe "B3zaumonenctsue tea"

122

Pemenune PACUCTHBIX U KAYCCTBCHHBIX
3az1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEpPruu U UMnylbca'

123

JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrxeHue"

124

JlaGopaTopHbie pabOTHI 110 TEME
"Bzaumonencrtaue tea"

125

JlaboparopHsie paboTsl 1o Teme "IIpocTeie
MEXaHU3MbI'"

126

Pemenune PACUCTHBIX U KAYCCTBCHHBIX
3az1a4 no teme "Temnossle mpouecco”

127

Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3agad4 1mo treMe "BraaxHocTh"

128

Pemenue PACUCTHBIX U KAYCCTBCHHBIX
3aaa4 o teme "KIIJ[ TernoBbix
nBurareneit”

129

PGI_HGHI/IG paC‘-IeTHBIX N KAYCCTBCHHBIX
3a71a4 0 TeMe ""3aKOHBI HOCTOSHHOT'O




ToKa"

Pemenne PACUCTHBIX U KAYECCTBCHHBIX

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

131 JlaGopaTopHbie paboThI 10 TeMe "3aKOHBI 1
IMOCTOSTHHOTO TOKa"

132 JlaboparopHbie pabOTHI IO TEME 1
"CBeToBbIC SABICHUS"

133 PaGora ¢ Texctamu 1o Teme ""3aKOHBI |
COXpaHEHHUs B MEXaHHKe"

134 PaGora ¢ rekcramu o Teme "Konebanus u 1
BOJIHBI"

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

136 PaGora ¢ Tekcramu o Teme "KBaHTOBas 1 |
sanepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10 136 45
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