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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
yriyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHbBIX
B ®I'OC 000, a Takxe ¢ yuéTtom ¢eaepanbHON padouel MporpaMMbl BOCTIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ousukay.

CopepxkaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOLIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHUIO (PM3MUECKUX 3HAHUN, U Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOyuwarouxca. B mporpaMmMe 10 (u3HKE  YYUTHIBAIOTCA
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0
IUIAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjaccaM), mpejjaraet NpuMepHyI0 MOoCIeq0BaTEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOINXCS.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YyIOIIMM  [JIi  €CTECTBEHHO-HAay4HBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEN, acTpOHOMHEH U (QU3NYEeCKOu
reorpaueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
NpeloCTaBsieT HauOoJsiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

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

N3yyenue ¢u3uku Ha yriayOnEHHOM YypOBHE TNpelrnojiaraeT yBEpEHHOE
BIIaJICHUE CJIeIyIOLUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOITUMU
€CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

MHTEPHPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA JJIS
MOJIyY€HUS BBIBOJIOB.

[lenn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenmera «@Dusuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanyu, peagu3yOIMIMX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).

[enu n3ydyenust pu3uky Ha yriryOJ€HHOM ypOBHE:

pa3BUTHE MHTEpEca U CTPEMJICHUsS OOYYaroIIMXCS K HAyYHOMY H3YYECHMIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
UCCIJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBJICHUSIM;

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

dbopMupoBaHHE YMEHMHA MPUMEHITh (U3MUECKHe 3HAHWS W Hay4yHbIE
JI0Ka3aTeNbCTBA I OOBACHEHUS OKPY KAIOIINX SIBJICHHIA;

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

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oyaymiei
popeCcCHOHATLHON  NIeATETLHOCTH, CBS3aHHOW C (PU3WUKOW, TMOATOTOBKA K
JanpHenemMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

(opMUpOBaHHE TOTOBHOCTM K JalbHEHIIEMY U3y4YE€HHIO (U3UKU Ha
yIrIyOlEHHOM YpOBHE B pPaMKax COOTBETCTBYIOLIUX Hpoduiael oOyueHus Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3KMKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIICUUBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

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

npuoOpeTeHrne YMEHUN aHATM3UPOBATh U OOBACHATH (U3UUYECKUE SBJICHHS HA
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

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

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJICHUS U H3MEPSThH
¢u3znyecKkrue BEIUYUHBI, BBIIBUTATh TUIIOTE3bI U MpEAarath 3KCIEepUMEHTaIbHbIC
CHoco0bl UX MPOBEPKH, MJIAHUPOBATh U MPOBOJUTH OIBITHI, IKCIIEPUMEHTAIIBLHBIE
UCCJIEJOBaHMsI, AaHAIM3UPOBATh NIOJYyUEHHBIE JAaHHBIE U JI€1aTh BHIBOJIBI;

OCBOEHHE TpUEMOB pPabOTHl ¢ HHPOpMAIUEl (PUINYECKOTO COACpKAHMUS,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, UHTEPIpETAIUs U
KPUTHUYECKOE OLIEHNBaHNE UH(POpMALUY;

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



Ha wsyuenune ¢usuku (yriayOn€HHBIM YpPOBEHb) HA YpPOBHE OCHOBHOTO
oOmero oOpazoBanusi orBoautca 306 wacos: B 7 kimacce — 102 gaca (3 daca B
Heneno), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 gaca
B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pazngen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®duzrka — Hayka O mpupoje. SIBIeHUs TPUPOABI (IJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXIpeAMEeTHbIe cBsi3u). Dusnmyeckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyeckux BETUYMH.
U3mepenne Qusnmueckux BeauuuMH. OTanoHbl. Dusmdeckue mnpudopsl. llena
nenenusi. [lorpemnocts n3mepenuii. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
nabopaTopHbIM 00OpynoBaHHMEM. MexayHapoaHas cuctema eauHul. IlepeBon
BHECUCTEMHBIX eAuHUIl B euHUIB CH.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd H3Y4arT MPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ NO3HAHMs: HAOJIOJCHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmogaemMoro siieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

MexaHuueckne, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopuvie pabomul u onvimol.

Omnpenenenuve 1EHBI ASNEHUS Kbl U3MEPUTETHHOTO TpUdopa.

N3mepenune pacCTOAHUN.

N3mepenue mionaan 1 oobémMa. MeTo 1 nmajeTku.

N3mepenne BpemeHn.

N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TeA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo psiaoB.

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

Pa3znen 2. IlepBoHauajibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA.

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

JBm>kenne yactull BemecTBa. CBs3b CKOPOCTHM JABWKEHHS YacTHL C
temnepatypoii. bpoyHnoBckoe npuxenue. Juddysus. BzaumosaeicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenune nuddysun.

HalGmronenue siBiaeHmil, 0OBSICHIIONUXCS MPUTHKEHUEM WIIH OTTAIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSOB (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 nepemenienne. PaBHOMepHOE ©
HEpaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEp HEPaBHOMEPHOTO
nerokeHust Tenn. Ckopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBHKCHUHU.
Pacu€t nyTtu u BpeMEeHU JBUXKEHUSI.

['padwku 3aBUCMMOCTEW BENMYMH, OMKCHIBAIONINX JBIOKeHHE. OOrIme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHUA. CIIOKEHUE CKOpPOCTEed [JIsi Tell,
JBHXKYILIUXCS MMApaJUIENbHO.

SBneHue uHepuMH. 3aKOH WHEpUWU. B3ammojnelicTBHe Ten Kak NpHYMHA
M3MEHEHUS] CKOPOCTH JBIKEHMS Tei. Macca kKak Mepa HHEPTHOCTH Tejla B
NOCTyNaTeIbHOM JBWXEHUU. IInotHOocTh BemecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHuIEe o00béma BemecTtBa. CMecH M CIUIABBI
[ToBEpXHOCTHAs U JIMHEWHAs IUIOTHOCTb.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuina ynpyroctd U 3aKoH
['yka. M3mepenune cwibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HAIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuina TpeHus.
TpeHue CKOIbXKEHUS W TPEHHUE TMOKOs, BSI3KOE TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Hemoncmpauyuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHUS Tela.

H3mepeHne cKopoCTH NMPSIMOJIMHENHOTO JBUKECHHUS.

HaOmronenue siBleHNs] THEPIUU.

Habmtonenue nsmMeHeHusi CKOpOCTH MPH B3aUMOICHUCTBUM TEIL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padomul u onsimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOUIIS M TaK JaJiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

OnpITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHS OT
CHUJIbI IaBJIEHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJINYEHUS JABICHUS.
JlaBnenue ra3za. 3aBHCHMOCTH JaBJICHHWSI Traza OT 00bEMa W TeMIEpaTyphl.
[lepenaya naBiieHUst TBEPABIMU TEJNAMU, KUJAKOCTSIMU U razamu. 3akoH [lackais.
[ITHeBMaTHUECKME MAILIUHBI.

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

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

JlencTBrE KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cioBUE BOSHUKHOBEHHUS BBITAKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3myxomiaBaHue.

Hemoncmpauyuu.

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrst aTMOCPEPHOTO ABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YaCTHU TeJa U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopusie padomul u onvimel.



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

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

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

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

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy3010AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

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

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TIOJMCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasuio
MOMeHTOB. [IpuMeHeHHWe TmpaBuiia paBHOBECHS pbluara K OJIOKYy. «30J10TOe
npaBuio» mexanuku. KIIJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexannueckass osHeprusa. KuHeTMueckas W NOTEHUUAIbHAS SHEPTHUS.
[IpeBpalieHrie 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne ycioBUid paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

W3yuyenue npaBuia peluara JJis MOABUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KI1J] moaBmKXHOTO 1 HETIOABUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUSA MOJIEKYJIIPHO-KUHETHYECKON TEOPHUU.



Mopaenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan JJIsl HOBBIX
TEXHOJIOTHIA. TEXHOJOTUM TOJYYeHUs] HCKYCCTBEHHBIX anMa3oB. OOBsSCHEHHE
CBOMCTB T'a30B, KUIKOCTEW U TBEPABIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-
KHUHETHYECKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KalWJUISIPHBIC
sBJI€HUA. TemioBoe paclIUpeHHe M CKaTue. 3aBUCHUMOCTh JAaBJICHUSI Ta3a OT
00BbEMa, TeMIepaTypshl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW SHEeprueut
TEIUIOBOTO JIBM)KEHUS YacTull. TeMnepaTypHbIE IIKAJIBIL.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buer TEILIONIEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3NTydeHue. Buapl Temionepenayu B Opupoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BelIecTBa. TemiaooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHUe TEIOBOro OanaHca.

[ImaBneHne U OTBEpJCBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHASA TEIJIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aensHas
TEIJioTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTyphl  KUIEHHUS  OT
atMocepHoro naBiieHUs. HachIlIEHHBII W HEHACBIMICHHBIM MMap. BiaxHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[IpuHumnel padoTel TermoBbix aBuratened. KIIJ TerymoBoro auraresns.
TennoBble nABUTaTENM M 3allUTa OKpYKaroUmed cpeabl. TennoBele MOTEpU B
TEIIOCETSX.

3aKOH COXpAaHEHUSI U MPEBpAIICHUS SHEPIUU B MEXAHWYECKUX MU TEILIOBBIX
rporueccax.

Jlemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Hab6monenue nuddyszun.

HaOmronenue sBIEHUN TOBEPXHOCTHOIO HATSKEHUS, CMaYUMBaHHUS U
KAWJUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciuupeHus Ted.

W3meHeHnue naBieHMsl rasa Npud U3MEHEHUM O0bEMA M HArpeBaHUU WIU
OXJIQXKICHUH.

[IpaBuiia u3MepeHus TeMIepaTypshl.

Bune! remionepenaumn.

OxJakieHue Ipu COBEPIICHUU padOThI.

HarpeBanue npu coBepiieHUH padoThl BHEIIHUMHU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.



HaOmronenue kuneHusl.

Habmronenue nocTostHCTBa TeMIEpaTyphbl IPU MJIaBICHUH.

Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMreparypbl IpU MOMOIIA KUJKOCTHOIO TEpMOMETpa |
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenve gaBiIeHUS BO3ayXa B 0a/UIOHE IIMPHUIIA.

WccnenoBanrne 3aBUCHUMOCTH JIaBJIEHWsS BO3AyXa OT €ro o0néMa u
TEMIEPATYPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUsI BHYTPEHHEH OJHEpPrHMM Tejla B  pe3yJibTare
TEeIIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHAa IMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueu BOIBI.

OmnpeneneHre KOIUYECTBA TETUIOTHI, MMOTYYEHHOTO BOJOW MPHU TETUIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIJIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HpioToHa-PruxMana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapeHus.

OrnpeneneHue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OnpeneneHue yAenbHON TEMIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzaums Ten. J[Ba poaa 3JIEKTpHUYECKUX 3apsioB. BsaummopeicTehe
3apsKEHHBIX Tel. 3akoH KyroHna.

Onextpuueckoe mnosie. Hanpssxk€HHOCTH 3nexTpudeckoro mnosd. [IpuHimn
CYyHEPHO3ULINU JIEKTPUUECKUX T0JI€H (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJEMEHTAPHBIA JJEKTPUUECKUN 3aps.
Crpoenne aroma. IIpoBOAHMKHM, HOHMAJIEKTPUKA M IOJYNPOBOJHUKH. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, KUJIKOCTAX U ras3ax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOE HAMPSHKEHUE. AMIIEPMET]P
U BOJIBTMETP B II€MU MOCTOSTHHOTO TOKA. CONMPOTUBIICHHE MPOBOJHUKA. Y IEJIBHOE



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

PaGota u MOIIHOCTH 3JIEKTpUUECKOro Toka. 3akoH JDxoyns-Jlenua.
DNeKTpUYECKUE LIETIH U MOTPEeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarauTHoe noje 3eMiIM U €ro 3Ha4eHue JJI )KU3HU Ha 3eMiie.
OnbiT Opcrena. MarHutHoe Toji€ AJEKTpUYecKoro Toka. OmnsiT  Ammepa.
[IpumeHeHne SIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO IMOJIA Ha
OpoBOJHUMK ¢ TokoM. Cuima Awmrepa U ompefesneHue €€ HalpaBJICHUS.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHME SIEKTPOJBUIATENIEd B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

OneiTel @apajnes. SABieHne 3MEeKTPOMArHuTHOM HHaAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJJCKTPUUYECKON  DSHEPIHH.
ONEeKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHMKAX DSHEPTUU. DKOJIOTUYECKUE
po0IeMbl SHEPTETUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJIEHCTBHE 3apsHKCHHBIX TEJL.

YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSAI0B.

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

[IpOBOAHUKH U TUDIIEKTPUKH.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

ONEKTPUYECKUN TOK B HKUIKOCTH.

["a30BbI11 pa3psia.

W3mepeHne cuilbl TOKa aMIEPMETPOM.

M3mepeHne 2IeKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrar u mara3uH cCONpOTUBIICHUN.

BzauMopelicTBre TOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXHOCTHU Pa3/I€JICHUS OJFOCOB MarHUTa.

MopaenupoBaHue MArHUTHBIX MTOJIEN MOCTOSHHBIX MATHUTOB.

OnbIT IpcTena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHurT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb NOCTOSHHOIO TOKA.

OneiTel @apases.

DJIEKTPOTreHEPaTOP NOCTOSIHHOTO TOKA.

Jlabopamopusie padomul u onvimel.

OnbiTel 10 HAOMIOACHHUIO DSJEKTPU3ALMU Tel NpPHU COMPUKOCHOBEHHH U
VHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAHUE IEKTPUUECKOM 1IeTH MOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbITI, IEMOHCTPUPYIOLINE 3aBUCHUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIN TONEPEYHOTO CEYEHUs U MaTepuaa.

OnpeneneHue yieabHOr0 CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CIHOXKEHHUS HANPSHKEHUW TMPU  IOCIECI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia I CUJIbl TOKAa NpPU MApPaUIENIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHErO CONPOTUBIIEHUS HCTOYHHUKA TOKA.

[Tposepka mpasui Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HAa OMa I MOJTHOM LEH.

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

Omnpenenenre pabOThHI SIEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.

OnpeneneHre MOIHOCTU AIEKTPHUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KII/[ HarpeBarers.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB TIPH WX OOBEIUHEHUH U
pa3ieyICHUH.

HccnenoBanue NeWCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

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

N3yueHue neicTBUSI MArHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOJBUTATENS.

N3mepenue KIIJI anekTpoaBUrateibHON yCTaHOBKH.

OnpITel 1O  HKCCIICIOBAHUIO  SIBJICHUSI DJIIEKTPOMAarHUTHOM HMHAYKLUU:
WCCJIEI0BAHNE U3MEHEHUI 3HAUYEHNS U HAIIPABJIEHUS UHAYKIMOHHOTO TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe JBmKeHue. MarepuanbHas Touka. CrnocoObl  omnucaHus
MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIHN, rpaduueckuii, aHamuTuaeckuii. Cucrema
orcué€ra. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKEHUSI.

BektopHble BenM4MHbBI, ONEpaMU ¢ BEKTOPAMH, IPOEKLIUH BeKTOpa. Pannyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMepHOE MNPSMOJIMHEMHOE JBUKEHHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPABHOMEPHOM JIBUKEHHUHU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoiHOTO NaaeHus. OnbIThl [anues.

['padrueckas mHTEpHpeTalvs YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MyTH U
IIEPEMEILECHUS IS IPSMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrKEHHE 1O OKPYKHOCTHU. JIMHEWHAasE CKOPOCTh, YIIIOBask CKOPOCTh, IEPUOL
¥ 4acToTa oOpalleHus Ipu paBHOMEPHOM JBHUXKEHUU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU JIBUKEHUU 10 OKPYIKHOCTH.

Bexrop cunel. PaBHOAEHCTBYIOIIAs cua.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroToHa.
[IpyHIMT CynepNO3UINN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHHUsI, CHUIIa
TpEeHUs IOKOs1, ipyrue Buibl Tpenus. Koadduiuent tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH ITOJ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymu M noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
amnmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJISIX. [BH>KEeHHE 1oe3/1a HAa MAarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS. JIBH)KEHHME Tel BOKpPYD
rpaBUTAIIMOHHOTO IIeHTpa (B ToM uucie mnaHer Bokpyr Comuima). IlepBas
KOCMHMYECKAsi CKOPOCTb. HEBECOMOCTB M EPETPY3KHU.

PaBHoBecue marepuaibHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexanuyeckass paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
TpeHusi. CBsA3b dHEepruu U padoThl. [loTeHnanbHas sHEprus Tela, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPIHMH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

HaOmronenue MeXaHMYEeCKOro ABUMKEHHUSI Tela OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHHME MMyTe€d W TPACKTOPUI JABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEILHO Pa3HbIX TeJl OTCUETA.

N3mepeHre CKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKEHUSL.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHTEIIbHO
KaOuHeTa PU3mKy.

HaGmronenue paBHOBecus Tei, CBOOOAHOTO MaACHUS, KOJIeOaHusI MasTHUKA B
MHEPIUATBHBIX CUCTEMaX KakK MOATBEPKIECHNE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €ro0 MacChl U ACHCTBYIONIEH HAa HETO CHUIIBI.

HaOmronenue paBeHCcTBa CUIJI IPU B3aUMOJICHICTBUH TEJL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKEHUU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMMyJibca NpH YIIPYrOM B3aUMOICHCTBUH.

HaOmronenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHue dHepTruu Mpu CBOOOTHOM MaJCHUH.

CoxpaHeHue SHEepPTUU MPU ABUKEHUU Tella Mo IeHCTBUEM MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

KoHcTpyupoBanue TpakTa [Jsi pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO
JBH>KCHUS IAPUKA WIH TEJICKKH.

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

OnpeneneHue yCKOpPEHUs Tejda NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOU ITIOCKOCTH.

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

[TpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsAJl HEUYETHBIX YHUCEI, TO BPEMEHA OJITMHAKOBHI.

HccnenoBanre NBIKEHMSI Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIbL
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko uieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIONICH B MPYKUHE, OT
cTeneHu AedhopMaIiy MPYy>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIDKCHHH Teja IO
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawliue KoJieOaHus.
Brinyxennsie kosie0anus. Pesonanc.

MaremaTnyeckul W IpYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum mnpu
K0JIe0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [IpoposibHble W momepedHble BoOJHBL. (CBOKCTBA
MEXaHUYECKUX BOJH: HHTEephepeHus u nudpakius. JjiMHa BOJIHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaH1uecKre BOJIHbBI B TBEPJIOM TeJi€, CEHCMUYECKUE BOJHBI.

3Byk. PacnpoctpaHeHne M OTpakeHHE 3ByKa. | pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u ynbTpasByk. Mcmomnb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jlemoncmpayuu.

HaOmronenue koniebaHuii Ten moJ JEHCTBUEM CHIIBI TSDKECTH W CHUJIBL
YOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Ha6mronenue natepdepennmn u qudpakiuy BOJIH HAa TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopnsie padomul u onvimel.

Omnpenenenre 4aCTOTHI M MEpUOIa KOJICOAaHUN MAaTEMaTHYECKOTO MasSTHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUH NIPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TIEpHOJa KoJeOaHWil Tpy3a HA HUTU OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJIa KOJIeOaHUN MPY>KMHHOTO MAasgTHUKA OT
MAacCCHhI Tpy3a.

[IpoBepka HE3aBUCHUMOCTH TMEepuoAa KOJeOaHUW Tpy3a, IMOJIBEIIEHHOTO K
JIEHTE, OT MAacChl Ipy3a.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOIa KOJeOaHU! NPy KUHHOTO
MasTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TaACHUSI.



Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOWM cBsi3U. Panmonokanus. Kocmuueckas
CBSI3b.

OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
cBeTa: HHTephEepeHIns U AUPPAKIIHSL.

Jlemoncmpayuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3ydyeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIBHOTO
tenedoHa.

[IpoBeneHue OMBITOB MO HAOIIOACHUIO HHTEPPEPEHIINH U TU(PpPaKIIIKU CBETA.

Pa3gen 11. CBeToBLI€e IBJIEHHS.

JlyueBass MojJenab CBe€Ta W TE€OMETpUYecKas onTuka. VICTOYHHMKM CBerta.
[IpsmonuHeiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHuna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cBerta. [loctpoeHue
U300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesioMmieHus cBeta. [loaHoe oTpakeHne cBera.
Hcrnonb30BaHuE MOTHOTO OTPAKEHUSI B ONITUYECKHUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
U300pakeHni, CcGOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
doroanmnapara, MUKpPOCKONAa M Tejeckoma. [Ja3, Kak ONTHYECKas CHCTEeMa.
biM30pyKOCTh M AAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxxeHUM B MIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/.

Xona aydeil B coOuparoiieii InH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxxeHU ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIIA.

Mopens rinasa.



Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomryuenue 6enoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUsT CBETOBOrO Jiyda OT YyIJia
MaJICHUS.

N3ydeHnne cBOMCTB M300pakeHHUs B TUIOCKOM 3€pKaie.

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

[TonyueHne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenue (QOKYCHOIO pPAaCCTOSIHUA M ONTHYECKOM CHIIBI cOOMparomiei
JIUH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

OmnbiTel Peszepdopaa u mimanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoaxTuBHBIE
npeBpaienus. [lepuon nonypacnana atoMHbIxX sigep. JeiicTBUE paguoaKkTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbIL. 3alUTa OT PAJIMOAKTUBHOTO U3TyUYCHHUSI.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus spaep. Mcrounuku sHeprum ConHuoa u 3BE34. SlaepHast dHepreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauyuu.

CnexTpbl U3Ty4EeHUS U MTOTJIOLIEHHUS.

CnekTpsl pa3aIuvHbIX a30B.

CnexTtp Bogopoa.

Habnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

Perucrpanus nzimydeHus: IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

HaOmtonenue CrjiomHbIX U TMHERYATHIX CIIEKTPOB U3IIYYEHUS.

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

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.



[ToBTOpHUTENHEHO-00001AI0MINN MOy TIPEIHA3HAUEH AJII CUCTEeMAaTH3aIlH
U 000OIIeHHs]  MPEAMETHOTO  COJAEpKaHUS M OMbITa  JESTENbHOCTH,
NpUOOPETEHHOTO MPU HM3YYEHHHM BCEro Kypca (pu3umku yriayOJa€HHOrO YpOBHSA, a
TaKKe J1JIs1 HOArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY K3aMEHY 110 (PU3HUKE.

B nmpouecce wu3ydeHHMs JAHHOTO MOAYJS PEATU3YIOTCS M IMOIY4aroT
JanbHelIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTUKEHHE
OPEIMETHBIX M METaNpeAMETHBIX pe3yJbTaToB oOOyudeHus, (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SIBJICHUI HA OCHOBE
IpPUMEHEHNs (U3NYECKUX 3HAHWM, MCCIEAO0BATEIbCKUE JEHCTBUS (BBIIBUKEHHE
TUIOTE3, MOCTAHOBKA LEIM U IUIAHUPOBAHUE HCCIIENOBAHUS, aHAIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHON  (QOpPMOIM  OCBOCHHS MOAYNS SBIACTCA MPAKTHKYM,
IporpaMMa KOTOpPOTo BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3MYHBIM pasfelaM M TeMaM Kypca
(Gbu3MKH, B TOM YUCIIE 3a]1a4, UHTErPUPYIOLIUX CO/IePKaHUE Pa3HBIX pa3JielioB;

BBITNIOJIHEHHE JIAOOPATOPHBIX pabOT M OMBITOB (BKJIIOYAst pabOThI U ONBITHI U3
nepeyHeil K paszaenaM Kypca) B YCIOBHUSX CAMOCTOSITENBHOTO TUIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpAa 1 000OCHOBAHUS METOJ]a U3MEPEHUS BEJIUYMH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKH;

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

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

N3ydeHne MOBTOPUTENBHO-0000IIAIOMIETO MOIYJIS MOXET 3aKaHYMBATHCS
IPOBEJCHUEM JAUAarHOCTUYECKONW paboThl 3a Kypc (PU3UKU yriyOaEHHOTO YPOBHS,
BKJIFOUAIOLIEH 3aJaHUsl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ylibTaThl BBINOJIHEHUS
JUarHOCTHUYECKON pabOThl MOT'YT I1OKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YyYarOUIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uke, a TaKxke
CBUACTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyuenus Gu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus
y oOyuatonierocs OyayT c(opMUpOBaHBI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

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

LEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTUKEHUN
busukwy;

OCO3HAHHE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHILMUIOB B JIESITEILHOCTH
Y4EHOrO;

e 3)acmemuuecko2o 60CHUMAHUS:

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

o 4)uennocmu HayuHo20 NO3HAHUSA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXHEHUILIEH COCTABIISIOLIEH
KYJIBTYpBIL;

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

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPEca K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

e 5)popmuposanun Kynomypot 300p06bsa U IMOUUOHATILHOZ0 OIA2ONONYUUA:

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

c(hOpMUPOBAHHOCTh HaBbIKa pediieKCHuM, MpU3HAHUE CBOEro IMpaBa Ha
OIMMOKY U TAKOTO e TpaBa y APYroro 4eJoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pEIICHHM MPAKTUYECKUX 3aj]ay (B pamMKaxX CEMbH,
o0Opa3oBaTenbHON OpPTraHHW3aIlid, TOPOJa, Kpasi) TEXHOJOTHUYECKOW W COIMAIbHON
HaIPaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHMI;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpUCHTaIUsI Ha TpUMEHEHHE (U3MYECKUX 3HAHWUW [JIS PEIICHHs 3a7a4 B
00JIaCTH  OKpYXKalolled Cpellbl, IJIAaHUPOBAHUS TMOCTYNKOB UM OILIEHKH HX
BO3MOKHBIX MTOCJIEACTBUN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE TriI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelIeHus;

o 8)adanmavyuu K uSMEHAIOUWUMCA YCII0GUAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCIEAOBAHUN U
MIPOEKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSAM JPYTHUX;

MOBBILIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JESITENbHOCTD;

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

OCO3HaHUE Je(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

IUIAHUPOBAHME CBOEr0 PAa3BUTUS B MNPUOOPETEHUH HOBBIX (PUIMYECKUX
3HAHUM;

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

OLICHKAa CBOMX JCHUCTBUM C YYETOM BIIMSIHUS Ha OKPYXKAIOIIYIO CpeEAdy,
BO3MOYHBIX IJI00QTbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS NpOrpaMMbl 1O (HU3MKE HAa YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs 0yayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOININE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIE  Yy4eOHBIE  JEWCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YIeOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS
Bba3oBble JJornueckue a1eiicTBHA:
BBISIBISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM OOBEKTOB
(siByIeHUI), KJ1accu(ULIMPOBATD UX;



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

BBISIBJISIT TPUYMHHO-CIEJCTBEHHBIE CBA3M NPU H3YYCHUH (PU3NYECKUX
SIBIICHUN W TIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIB30BAaHHUEM JCAYKTUBHBIX H
WHAYKTUBHBIX  yYMO3AKIIOYCHUW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

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

Bba3oBble ucciiegoBarejbcKyue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,

IPOBOAUTH TIO0 CAMOCTOSITEIHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
du3nYECKUit SIKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PHU3UIECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(POPMAITUIO, TTOTYICHHYIO
B XOJI€ MCCIICI0BAHUS WIH SKCIIEPUMEHTA;

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

IPOTHO3UPOBATh BO3MOKHOE JalibHEIIee pa3BuTe (PU3UIECKHUX MPOIIECCOB,
a TakKe BBIIBUTATH MPEIINOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSAX M
KOHTEKCTaXx.

Pabora ¢ unopmanmeii:

NPUMEHATh PAa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3allpOChl MPH TMOHWCKE U
orOope nH(pOpMaIlUK WIH JAHHBIX C YIETOM MPEAI0oKEHHONW yaeOHOM Pr3ndecKo
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMPEICTABICHHUS,

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0O KPHUTEPHUSM, MPEITIOKESHHBIM
YUUTENEeM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
uHbOpMallMl W WJUTIOCTPUPOBATH pElIaeMble 3a/adll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIMSIMH.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe NeiCTBUS:

B XOJ¢ OOCYXIEeHHUS yd4eOHOTO MaTepualia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXJIaeMOHW TEMBI H
BBICKA3bIBaTh WJICH, HAllCJCHHbIC Ha pEHICHUE 3aJadyd W TMOJJACP)KaHHC
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

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

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (U3UYECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

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

IPUHUMATD LEIM COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBaTh JIEHCTBUS IO
e€ JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYXKIaThb MPOIECChl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTh padOThl, AOCTUIas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPaBICHUIO U KOOPJAMHHUPYS CBOM JAECHCTBHUS C APYTMMHU YJIEHAMHU
KOMAaH/1bl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YyHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIUsAX, TPEOYIOMUX st
penieHus: GU3NYEeCKUX 3HAaHUM;

OpPUEHTHUPOBATHCA B  PA3IMYHBIX  MOJAXOJAX  NPUHATUS  pElICHUM
(MHAMBUyaTbHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyHIoi);

CaMOCTOSITEIIbHO COCTAaBJISITh QJITOPUTM peIIeHUs (U3UYECKOW 3aTadul WU
IJIaH HCCIEJOBaHUS C Y4ETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh Mpe/jiaraeMble BApUAHThI PEIICHUN;

Jenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, S3MOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U PEAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYUHBI  JOCTWXKEHUA  (HEAOCTHXKEHHUs)  pe3yJbTaToB
NEesTEeIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JE€ATEIIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOT0 HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIIMNXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTE;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIN U YCIOBHSIM.

CTaBUTH ce0s1 Ha MECTO JPYroro 4YesjoBeKa B XOJIe CIOpa UM JUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIoro.

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

INPEAMETHBIE PE3YJIBTATBI

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



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE W XUMHUUYECKHUE SBIICHUS, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UIECKUX BEIIMYWH, AaTOM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BemiecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE),
MEXaHUYEeCKOEe JBWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAs cuJl, AepopMauus (ympyras, IulacTHUeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

YBEPEHHO pasnuyarh sBieHuS (qud@dy3usi, TEMJIOBOE IBMIKEHUE UACTHUIL
BEILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JIBUKEHHE, WHEpLUS,
B3aUMO/JICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILICHUS,
nepeaaya JaBlieHUs TBEPABIMU TeEJIaMH, XUAKOCTIMU M Ta3amu, aTMochepHoe
JIaBJICHKE; TUIaBaHKE TEJl, TPEBPAILCHNUS] MEXaHUYECKOW SHEPTUH) IO OMHUCAHUIO UX
XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXKaromeM Mupe (B ToM 4uciie (GU3MYECKUE SBICHUS B TPHUPOJAC: MPUMEPHI
JBUKEHHS C PA3JIMYHBIMA CKOPOCTSIMU B JKMBOW M HEKHBOW NPUPOJE, JICUCTBHUE
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 CYIIECTBEHHbBIC
cBOMCTBa (TTpU3HAKK) (PU3NUECKUX SBIICHUN;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEM W (PU3WYECKUE SIBICHUS, WUCIIONB3YS
busnyeckue BenuuMHBI (Macca, O00OBEM, IUJIOTHOCTh BEIIECTBA, BpEMs, IyTh,
CpedHsis CKOPOCThb, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC TENA, CHJIA TPEHUS,
JaBJIEHUE TBEPAOIO Tejia, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKMBAIOIAs CHUJIA,
MeXaHu4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOA(P(OUIIUECHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUUECKAas U IOTEHI[MAIbHAs SHEPTHUS ), IPU
OTNMCAaHUM TPABUJIBLHO TPAKTOBaTh (DU3WUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
uxX OOO3HAUEHUS U €IUHULBI (UIUYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETUYMHY C APYTHMMH BEJIMUYWHAMHU, CTPOUTH
rpauKu U3y4YEeHHBIX 3aBUCUMOCTEN (PM3HUECKIX BEINYUH;

XapaKTEepU30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIb3Ysl TIpaBWJIa CIIOKEHUsS Cui (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackansg, 3akoH Apxumena, MPaBWIO paBHOBECUs pblyara (0OJ0Ka), «30J0TOE
IIPAaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHHS MEXaHMYECKOW SHEPTrUM, MPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTEMAaTHYECKOE
BBIPAKECHUE;

CTPOUTH MPOCThIe (U3UUECKHUE MOJENIHU PeabHbIX OOBEKTOB, MPOIECCOB U
SABJICHUM, BBIACIATH IMPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, TPUMEHATh (PU3NUECKUE MOJIEITH JJII OOBICHEHUS
(bu3nYECKUX MPOLIECCOB U pelIeHUs] YUeOHBIX 3a7ay;

OOBACHATH (PUNYECKUE SIBJICHMS, IPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallMil MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M peliaTrh
KAueCTBEHHbIC 33J]aul, B TOM 4YHCIE TPEOYIOIIHEe YHUCICHHOIO OLICHUBAHUSA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpaTh a/IeKBAaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYHO0 ILIEMOYKY PpAaCCYKJEHHM C OINOpOW Ha HW3YYECHHbIE CBOMCTBA
bu3nYecKux sIBJICHUN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemaTth pacuéTHble 3a1auu (B 2—3 JOEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aleKBaTHYIO (PU3UUYECKYIO MOJIETb, C HCIIOIb30BAaHHEM 3aKOHOB
U (HopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U pa3BEPHYTOE pEIICHUE 3aJaud, BBIABIATH HEAOCTAIONIME WA H30BITOYHBIC
JaHHbIe, OOOCHOBBIBaTH BBHIOOp METOJA pEUIeHUs 3aJaud, MHCIOJIb30BaATh
CIpaBOYHbBIC JaHHBIE, MPOBOJUTh MaTeMaTUYECKUE MPeoOpa3oBaHUs U PacUEThl,
OILICHHUBATh PEATMCTUYHOCTH IMOJYYEHHOTO 3HAa4YeHHUsS (U3UYECKON BEIMYUHBI U
OTNpEACIATh Pa3MEPHOCTh (PU3NYECKON BEIMUYMHBI, MOJYYECHHOW MpU PpELICHUU
3a/1a4m;

pacno3HaBaTb MPOOJEMBbI, KOTOPhIE MOXKHO pEUIUTh MpPU  [OMOIIU
¢u3NYECKUX METOAOB, W MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMHMCAHWW  HCCJIENOBAaHUS  PAaclO3HAaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHE
(TUmnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN pe3ysIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX
cBOMCTB Ten (nuddysusi, TEmnoBoe paclIMpEeHUe Tra3oB, SBICHUE HHEPLUU,
U3MEHEHUE CKOPOCTH MPHU B3aUMOACHCTBUM TEJ, MEpeaaya AaBIeHUs KHUIKOCTHIO
U Ta3oM, NPOSIBICHHUE NIEUCTBUS aTMOC(HEPHOTO MaBJICHMS, NEUCTBUE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJI0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yJiibTatax HaOJIACHUH, CAMOCTOSITEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIUPOBATH BHIBOBI;

OPOBOAMUTH TMpsIMble M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(paccTosiHUE, TPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tela, Chila, TEMIeparTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tela, CUJIa TPEHHS CKOJBXKEHUS, J1aBJICHUE
BO3/lyXa, BBITAJIKMBAIOIAS CHJIA, JIEUCTBYIOIIAs Ha MOTPYKEHHOE B >KUIKOCTb
TENO, KO3(PPUIMEHT TOJE3HOT0  JEWUCTBUS  HPOCTBIX  MEXaHU3MOB) C
UCIIOJIb30BaHUEM aHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla W3MepeHus, (UKCUPOBATh TMOKa3aHUs TPHOOPOB, HAXOAWTH 3HAUYCHUE
U3MEPSEMO BEJIMYMHBI C IOMOIIbIO YCPEIHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OIICHUBATh NMOTPEIIHOCTD U3MEPEHHUI;



IPOBOJUTH HECIOKHBIE SKCIIEPUMEHTAILHBIC HMCCIICOBAHUS 3aBHCHMOCTEH
(¢U3NUeCKUX BETUYMH (3aBHCHMOCTH ITyTH PAaBHOMEPHO IBWKYILIErOCs Tela OT
BPEMEHU [IBHKCHHS Telld, CWJIBl TPEHHS CKOJIBXECHUS OT CHIIBI HOPMAIIbHOTO
JaBJICHUS, KayecTBa OOpaOOTKM MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHIIBI
TPEHUSI OT IUIOIIAJN CONPHUKOCHOBEHMS TEJ, CHJIbI YNPYrOCTH OT YJIMHEHUS
NPYKUHBI, BBITAIKHBAIOMIEH CHIBI OT 00BEMA MOTPYKEHHOW YacTW Tela W OT
TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeNOo, YCIOBUH IJIaBaHUsI TEJ, YCIOBUN paBHOBECHUS pbluara
u OJIOKOB): COBMECTHO C YyuuTeiaeM (OpMyIMpoBaTh 3ajadyy U THUIIOTE3Y
UCCIIEIOBAHMSI, CAaMOCTOATENBHO IIJIAHUPOBATh HCCIEIOBAaHHUE, CAMOCTOSTEILHO
coOMpaTh OSKCIEPHUMEHTAIBHYI) YCTaHOBKY C WCIOJIh30BAHUEM HHCTPYKIIUH,
NPECTABIATH MMOJyYeHHbIC 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TAOIUI] U
rpadukoB, OIEHWBATh TMOTPEIIHOCTH, JelaTh BHIBOJBI TI0 pe3yjibTaTaM
WCCIICIOBAHMSI,;

coOirofarh TMpaBWia TEXHUKH O€30MacHOro Tpyaa Impu pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MIPUHIIUIIBI IEHCTBUS MPUOOPOB M TEXHHUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, IUHAMOMETP, COOOINAIoUIMecs Cocynbl, OapomeTp, pblyar,
HOJBMO)KHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa HUX OMUCaHUS (B TOM
qucie: MOALIMITHUKY, YCTPOHCTBO BOAOIPOBOJA, THAPABINYECKUNA Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH U HEoOXoaumble (U3NYECKHE 3aKOHBI HU
3aKOHOMEPHOCTH;

UCTIOIB30BaTh CXEMBbI W CXEMAaTHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTENIHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPH
peleHN: yueOHO-IPaKTHYECKUX 3a/1a4;

NPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMAIIUIO O TPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUsl (PU3NYECKUX 3HAHWKA B TOBCEJIHEBHOW JKU3HU JJISI 00ECIICUCHHS
Oe3omacHoCcTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOIMYECKOIO IIOBEICHUS B
OKPYKaroUIEH Cpee;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHPOPMAINH (PUZNUYECKOTO COAEPKAHUS B
WuTepHere, caMOCTOSTENBHO (OPMYIHpYys TOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIIMXCA 3HAHUH M MyTEM CpPaBHEHHUS DPA3JIMYHBIX HCTOYHHMKOB BBIIEIATH
UHpOpMalLMIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBOM HMIM  MOXKET  OBbITh
HEIOCTOBEPHOM;



WCITOJIb30BAaTh TP BBIMOJTHEHUU YUYEOHBIX 3alaHUi HAYIHO-TIOMYJISPHYIO
JUTEPATypy (DU3NYECKOTO COACpIKAHUS, CIIPABOYHBIC MAaTEPUANIBI, PECYPChI CETU
WuTepHeT, BiameTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
uH(OpMaIU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE IMHUCbMEHHBbIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COACPIKAHUSA, B TOM YHCIIC
nyOJIMYHO JeNaTh KpaTKUe COOOILIECHUS O pe3yjbTaTax MPOEKTOB MM Y4eOHBIX
WCCJIEOBAHUM, TPU OTOM TPaMOTHO HCHOJIB30BATh WM3YYECHHBIM ITOHSITUWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB U HCCIEJOBAHUM paclpelensiTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJa4aMHu, CIEAUTH 32
BHITIOJIHCHUEM TUTaHA JCHCTBUM, aleKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JEATEIIBHOCTh  [PYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUUTBIBAsI MHEHUE OKPYKAKOLIUX.

K xoniy oOyueHusi ¢ 8 knacce mnpenMeTHble pe3yabTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUaIOIINXCS YMEHHMN:

UCIIOJIb30BaTh MOHATUSA (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHSI BELIECTBA, KPUCTAJUIMYECKHE U
amMop(HBIC Tela, HACHIIIECHHBI M HEHACBHIEHHBIM Mmap, CHOCOObI W3MEHEHUs
BHYTPEHHEW OJHEPrUU, DIIEMEHTAPHBIM JIICKTPUUYECKUM 3apsl, IPOBOJHUKH,
HOJIYTIPOBOJIHUKH, TUJIEKTPUKH, UCTOUHUKH ITOCTOSIHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJMYECKHH SI3bIK (PU3UKU IpU
pelIeHnr Y4eOHbIX U MPAKTHUECKUX 3a71ay;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHWE, CMAdyMBaHHWE, KalWUIIPHBIC SBICHMUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3alMsl, KHUIIEHHE, CIIOCOOBI
TerIonepeaayn (TemIONpPOBOJHOCTb, KOHBEKIIMS, U3TyUYEHHE), TEIJIOBBIE IMOTEPH,
AIIEKTPHU3alUsl TEJl, B3aHUMOJEHCTBHUE 3apsiiOB, NEHCTBHUS SJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBAE MarHUTOB, IEHCTBUE MAarHUTHOI'O MOJISl HA
IPOBOJHUK C TOKOM) IO OMNHCAHUIO UX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SIBJICHUE;

pacrmo3HaBaTh  MPOSIBICHHWE  HW3YYEHHBIX  (U3MYECKUX  SBICHUM B
OKpyXaromeMm wMupe (B TOM uucie (¢GU3NYECKUe SBICHUS B MIPHUPOJE:
IOBEPXHOCTHBIE U KalWUIPHBIE SIBJICHHUS B IPUPOJIE, KPUCTAJUIBI B IPHUPOJE,
nznyuyenue CoJlHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJIICHUS B aTMocdepe, 3SIEKTPUUYECTBO
KUBBIX OPTaHHU3MOB, MarHUTHOE ToJIe 3eMJIH, Apei( MOII0COB, POJIb MATHUTHOTO
ooyt JUIsl KWU3HM Ha 3emiie, MOJSPHOE CHUSHUE), INPU 3TOM IEPEBOJIUTH



NPAKTHYECKYI0 3a7adyy B y4eOHYI0, BBIJCNATh CYLIECTBEHHbIE CBOWMCTBA
(mpu3HaKku) (HPU3HUECKUX SIBICHUN;

OMMCHIBATh M3y4YEHHBIE CBOICTBA Tel M (DU3MUECKHUE SIBICHUS, HCIOJb3YS
(¢u3znyeckue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOThI, paboTa ras3a, yJelibHas TEIJIOEMKOCTb BEILECTBA, YJEJbHAs TEIIOTa
IUTaBJICHUS, YJelIbHAs TEIUIOTa MapooOpa3oBaHuA, yJelbHas TEIIOTa CrOpaHus
TOIIMBA, KO3()(PUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsa, CUJa TOKa, JIIEKTPUUECKOE
HaIpsHKEeHUE, COMpOTHBIEHUE NpoBojHUKA, DJ[C B 1enu MNOCTOSHHOIO TOKa,
ANEKTPUYECKOE YNEIbHOE COINPOTUBIEHUE BEIECTBA, paboTa M MOIIHOCTH
3IIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUWIBHO TPAKTOBATH (PU3MUECKHUIA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS U €AMHHULBI (PU3MUECKUX BEIUYMH,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME NAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS U TPOIECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHUE TEIUIOBOIO OallaHCa, 3aKOH COXPAHEHMS 3JIEKTPUYECKOIO
3apsga, 3akoH KyioHa, NpuHIMI CyNeprno3uLuu 3JEKTPUYECKHUX IOJEH, 3aKOH
Owma juig yyacTka uenu, npasuwia Kupxroga, 3akon OMa Jij1st IOJIHOM 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHM, MPU 3TOM pas3iudaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTh IPOCThbIE (PU3UUECKHE MOJEIH pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUH, BBIACIATH IPU STOM CYLIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, POLIECCOB, SBJIECHUN, MPUMEHATh (PU3UUECKUE MOAEIH Ui OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a71a4;

00BACHATH (PU3UUYECKUE SBICHUS, MPOIIECCHI M CBOWCTBA TEJN, B TOM UUCJIE U B
KOHTEKCTE CHUTyallUld IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelarth
KaueCTBEHHbIE 3a/layd, B TOM 4YHCIE TPEOYyIOUIMEe YHMCIEHHOTO OLIEHUBAHUSA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpaTh a/IeKBaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY pACCYKIECHHMM C ONOpOM Ha U3Yy4YEHHBIE CBOMCTBA
bu3nYecKux sIBICHUMN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelIaTh pacu€THbIE 3aJauu (C omopoil Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJleKBaTHYIO (PU3HUECKYI0 MOJENb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OPMYJI, CBS3BIBAIOIIUX (PU3NUECKUE BEIMYUHBI,
3alMChIBAaTh KPAaTKOE YCIOBUE M pPa3BEPHYTOE pEIICHHWE 3aJaud, BBISBISATH
HEJOCTAIOUINE WM U30BITOUYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METOJA PEIICHUS
3aJla4y, HCIOJb30BaTh CIPABOYHBIE JIAHHBIC, NPUMEHATH METOAbl aHAJIN3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUueckue METOJbl PeLIeHHs 3a/1ay, TPOBOAUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pacuéThl, OIEHUBATh PEATUCTUYHOCTD
MOJyYEHHOTO 3HA4YEeHHUS (PU3NUYECKONW BEIMYMHBI M OMNpPENEISITh Pa3MEPHOCTH
(bu3nYeCKOi BENMNYNHBI, MOTYYCHHON IPU PEIIEHUH 3aa4u;

pacrno3HaBaTb NPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpU [OMOLIH
(¢u3nyYeCKuX METOAOB, M MpelIaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMMCAHWW  HCCJENOBAaHUS  paclO3HaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHE
(runotesy), MHTEPIPETUPOBATH MOTYUYECHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI 10 HAOIIOACHNUIO (PU3NUECKUX SBICHUN MU PU3NYECKUX
CBOMCTB Ten (KanWJUIApHBIE SIBJICHUS, 3aBUCHMOCTb JIaBJIEHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTU MpOIecca OCTHIBaHUS (HArpeBaHMs) IpU
U3JIy4YEHUHU OT I[BE€Ta H3JIyYarolle (Moriomarmmnieil) moBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJBI OT TEMIEpaTyphl >KUIKOCTH W IUIOMAAM €€ TMOBEPXHOCTH,
AJIEKTPU3ALUs TEJl U B3aMMOJCHCTBUE ANIEKTPUUYECKUX 3apSAI0B, B3aUMOJACHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJN3allisl MATHUTHBIX NOJIEH MOCTOSHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (hOpMyIHpOBaTH MPOBEPSIEMOE
OpeanoyiockeHne  (TUImoTe3y) O  BO3MOXKHBIX — pe3ysbTaTax  HaOJIIOJCHHH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpydOBaHUS,
OTHCHIBATH XOJ1 OTIBITA M JOPMYITUPOBATH BHIBOIHI,

OPOBOAUTH TMpPsIMble M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEITUYHUH
(TeMriepaTypa, OTHOCUTENbHAs BIAXXHOCTb BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TEIIOEMKOCTh BEILECTBA, CONPOTHBIICHWE IPOBOJHUKA, padoTa M
MOILHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHHs, (PUKCUPOBATh IOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUECHUE M3MEPSEMOIl BEJIMUMHBI C TOMOIIBIO YCPEAHEHUS
pe3yabTaTOB CEPUN U3MEPEHUN U OLIEHUBATh MOTPEITHOCTh U3MEPEHUIA;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTb JIaBJICHUS BO3[yXa OT €ro oObéMa M HarpeBaHUs WIH
OXJIQKJICHUS, UCCIIEIOBAHUE SIBJICHUS TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOHOM U
ropsiueii BOJbI, 3aBHCHMOCTh COINPOTHUBIIECHUS MPOBOJAHHMKA OT €ro JUIMHBI,
IUIOIIA/IA  TOMEPEYHOr0 CEYEHHUS U YACIbHOTO COMNPOTHBIICHUS BEIIECTBA
IPOBOJHMKA, CHUJIbI TOKA, IMPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHHs Ha
IPOBOJHMKE, UCCIIEJOBAHUE MOCJIEN0BATEIBHOIO U MapaluieIbHOrO COCAUHEHUN
IPOBOJHHUKOB): COBMECTHO C Y4HUTeleM (QOpMYyJIUpOBaTh 3aJadyy U THUIOTE3Y
UCCJIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATh MHCCJIEIOBAaHUE, CAMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJB30BAaHHUEM HHCTPYKIIHH,
MPEJICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3UYECKHUX BEJIMYMH B BUJE TAOJIHIl U
rpadukoB, OIIEHWBATh TMOTPEIIHOCTH, JeNaTh BBIBOJBI TI0 pe3yjibTaTaM
UCCIIEIOBAHMUS;



coOirofaTh mpaBwia Oe30MacHOro TpyAa Mpu pabore ¢ J1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOIIECCOB C OTMOPOWM Ha WX OMUCAHUSA (B TOM
YHClie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, amMIepMerp,
BOJIETMETP, CUETUHK ANEKTPUUECKON IHEPIHH, IEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPHI), MPEAOXPAHUTENIM U HX
NpUMEHEHHEe B OBITY W TEXHUKE, NPUMEHEHHE IMIOCTOSHHBIX MAarHHUTOB,
AJNIEKTPOMATrHUTOB, AJIEKTPOJIBUTATENIb TMOCTOSTHHOTO TOKA), UCIONB3YS 3HAHHS O
CBOMCTBaX (PU3BMYECKUX SBJICHHUM, HEOOXOIUMBbIe (HU3NUECKUEe 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOIICTBA U HW3MEPUTENbHBIC
npuOOphl MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (OKHUAKOCTHBIM TEpPMOMETD,
TEPMOC, TICHXPOMETp, THUTPOMETp, JIBHTaTellb BHYTPEHHETO  CropaHws,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIGKTPUYECKHX Lerned ¢
MOCNIEOBATEIbHBIM U MApaJUICIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3inyas
yCIIOBHBIE 00O3HAUEHUS IIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIIOJIb30BATh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOWCTB, W3MEPHUTEIBHBIX
puOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB MPH PEHICHHH Y4eOHO-TTPAKTUIECKIX
3ajay;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHusl (DU3MYECKUX 3HAHWN B TOBCETHEBHOW JKM3HM JJISI OOECTICUCHUs
Oe3omacHOoCTH TIpu OOpalieHuu ¢ MpHOOpaMU M TEXHMUYECKHMHU YCTPOWCTBAMH,
COXpaHEHUS 370POBbS U COOJIONCHUS HOPM OKOJOTHMYECKOTO TOBEACHHS B
OKpYXarolen cpee;

OCYIIECTBIISATh MOUCK HH(POpMAIH (PU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITEIbHO (pOPMYTUPYST TIOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIINXCS
3HAHUW W CPABHEHUS JOMOJHHUTEIBHBIX WCTOYHUKOB BBIICIATH HH(OPMAIIHIO,
KOTOpas SIBJISIETCS IPOTUBOPEUUBOM MITU MOXKET ObITh HEJOCTOBEPHOM;

UCIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3M4ecKoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BiameTh NpuEMaMH KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uHGOpPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3iaBaTh COOCTBEHHbIE IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHMUS,
000011ast UHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACpKAHUS, B
TOM  4YHClie MyONUYHO  MPEACTaBIATh  PE3yJbTaThl  MPOEKTHOW WM
UCCIICIOBATENLCKOMN NeATeIbHOCTH, IIPX 3TOM TPAMOTHO HCTIOIh30BaTh H3yUEHHBIN
NOHATUWHBIN  ammapar  Kypca  (M3WKH,  CONMPOBOXAATh  BHICTYIUICHHE
MIPE3EHTALUEN;



IIPY BBITIOJTHEHUH YY9E€OHBIX MPOCKTOB U MCCIENOBAHUN (DU3MUECKUX IMPOIIECCOB
pacnpenensiatb OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBICHHBIMU
3a/layaMu, CJICIWTHh 32 BBITIOJIHCHUEM IUIaHAa JACHCTBUN W KOPPEKTUPOBAThH €ro,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  ACATCIbHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISS TOTOBHOCTH
paspemaTh KOHQIUKTHI.

K xoniy oOyuenusi ¢ 9 Knacce TipenMeTHBIE PE3yJabTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00YUAIONINXCS YMECHHIA:

WCITOJIB30BATh MOHATHUSA (CUCTEMAa OTCUETA, OTHOCUTEITLHOCTh MEXaHUIECKOTO
JBIKEHUSI, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, MH(pa3ByK W YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Ty4YeHHE, IIKala IEKTPOMArHUTHBIX BOJIH, HCTOYHUKH CBETa, OIM30PYKOCTh U
JATHbHO30PKOCTh, CHEKTPhI MCIYCKaHUSl W TOTJIOIEHus, anbda-, Oeta- U raMma-
U3ITyYCHUsI, U30TOIIbI, SIACPHAsT U TEPMOSJEpHAs IYHEPreTUKa) U CUMBOJUYCCKUN
SI3BIK (DU3UKU TIPU PEUICHUN YUSOHBIX U TPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuuaTh  sBIEHUS  (paBHOMEpPHOE H  HEPAaBHOMEPHOE
NPSIMOJIMHEHOE JBM)KCHHE, pPAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKCHHE,
CBOOOJIHOE TAaJCHHWE TEJ, ABMKEHUE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TEI,
paBHOBECHE MAaTEpPHAIBHOW TOYKH, PEAKTHUBHOE JBIKEHHWE, HEBECOMOCTD,
KoJeOaTebHOE JIBIDKEHWE (TapMOHUYECKHE, 3aTyXalllue, BBIHYKICHHBIC
KoJieOaHusI), PE30HAHC, BOJIHOBOE JBHXEHHE (paclpoCTpaHEHHUE U OTpa)kKeHUe
3ByKa, uHTepdepeHIus U Iudpakius BOJH), NPIMOJIMHEHHOE paclpoCTpaHCHHUE,
OTpaXEHHWE U TPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHne OeIoro cBeTa B CIEKTP U CJIOKEHHE CIEKTPAIbHBIX IIBETOB,
CCTCCTBEHHAs  PAJUOAKTUBHOCTh, BO3HMKHOBEHHWE JIMHEHYATOrO0  CHEKTpa
U3ITyYCHHsI) TI0 OINHMCAHWIO WX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh  TMPOSBICHWEC  M3YyYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’KaromeM Mupe (B ToM uuciie pu3ndecKue SBICHUS B MPUPOJIC: TMPUIUBHI U
OTIIUBHI, IBIKeHUE TutaHeT COJHEYHOW CHCTEMBI, pEaKTUBHOE JABM)KCHUE JKUBBIX
OpPTaHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIICTPSCCHHE, CEHCMHYECKHE
BOJTHBI, IIyHAMH, X0, IIBETA TEJ, ONITUYECKHE SBJICHUS B MPUPOJIE, OMOIOTHUUECKOE
JEHUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO H PEHTTEHOBCKOTO W3IIYYCHUH,
CCTCCTBEHHBI PaJMOAKTHBHBIA (OH, KOCMHUYCCKHE JIy4H, PaTUOAKTHBHOE
U3Ty4eHUE TPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX M3JIyYCHUH Ha
OpraHM3M YeJIOBEKa), TPU ATOM TEPEBOAMTH MPAKTHYECKYIO 3a1ady B Y4eOHYIO,
BBIJICNIATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHA;

OTIMCHIBAaTh M3yYCHHBIC CBOWCTBA TEM W (PU3WUYECKUE SIBICHUS, WUCIIONB3YS
duznyeckne BENMWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tela TpH



HEPaBHOMEPHOM [BMKEHHH, YCKOPEHHE, MEpEeMEIIeHHE NpPHU PaBHOYCKOPECHHOM
OPSIMOJIMHEMHOM ~ BMKEHHH,  YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMHTEIHHOE
YCKOpEHHUE, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
HaJIeHus], BEC Teja, LIEHTP TSHKECTU TBEPIOTO Teja, UMITYJIbC Tella, UMITYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOLTHOCTh, MOTEHIIMAIbHAS SHEPTH Tena,
MOJIHSATOTO HaJl HOBEPXHOCTHIO 3€MJIH, MOTEHIMAJIbHASL SHEPTHUS CKATOM MPY>KUHBI,
KUHETUYECKasi SHEpPrus, IOJIHAs MEXaHW4YecKas OHHEeprusi, MEepuoJl U YacToTa
KoJIeOaHUH, TIEPHOJ MAaTEMATUYECKOTO U MPYKUHHOTO MASTHUKOB, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTellb IMPeTOMIICHHS
cpelbl), TpU  ONUCAHUM TNPABWIBHO  TPAKTOBaThb  (PU3MUECKUH  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M €AMHHULBI (PU3MUYECKUX BEIUYMH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIINYNH,

XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3YS 3aKOH COXPAaHEHUsS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpHO3UINK CHJI, MPUHIMI OTHOcUTeIbHOCTH [anmuies;, 3akoHbl HbloToHa,
3aKOH COXpaHEHHUS UMITyJbCa, TEOPEMY O KHMHETHUYECKOH »Hepruu, 3akoH ['yka,
3akoH bepHymmm, 3aKOHBI OTpaskeHHUs M TPEIOMIICHUS CBeTa, (pOpMyly TOHKOIA
JIMH3BI, ITAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIETIb aTOMHOTO S/1pa, 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U MACCOBOTO UHMCEN NPU SACPHBIX PEaKLUAX, MPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MAaTEMaTUUYECKOE BBIPAKEHUE;

CTpOUTH (U3NYECKHE MOJIENU PeaJbHbIX OOBEKTOB, MPOIIECCOB U SBICHUH,
BBIJICIATh MPU 3TOM CYLIECTBEHHBIE U BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB,
IPOIIECCOB, SIBIICHUM, MNPUMEHATh (U3NUYECKUEe MOJENU Uil OOBSCHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs YUeOHBIX 3a71a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, TPOLIECCHl U CBOMCTBA TE€JI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii NPaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peuarb
KayeCTBEHHbIE 3aJauyd, B TOM 4YHWCIE TPeOyIolUe YHUCICHHOTO OLEHUBAHUA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpATh a/IeKBAaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTHYECKYIO0 IIEMOYKY pPAacCyXIEHUH M3 2—3 IIaroB C OMNOpPOM Ha H3yUEHHBIC
CBOCTBA (pU3MUECKUX SBICHUM, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelaTh pacuéTHhIE 33Ja4M 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJelb, C HCIIOJIb30BAHUEM 3aKOHOB U
dopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMUYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEUICHWE 3aJaud, BBIABIATH HEIOCTAIOUINE WM H30BITOYHbIC
JaHHble, OOOCHOBBIBATH BHIOOp MeETOJAa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHBIC JaHHbIE, IPUMEHATh METOJAbI aHalu3a Pa3MEPHOCTEH, NCIOIH30BATh
rpajuueckue  METOAbl  pELIeHUs  3ajJady, MPOBOJUTH  MaTeMaTHUECKHE



npeoOpa3oBaHus U pacyEThl, OLEHNUBATh PEATUCTUYHOCTD MOJYyUYEHHOTO 3HAUYEHUS
(Gu3nyecKol BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEIUYHHBI,
MOJTyYE€HHOM MPH PEIICHUH 3a]1a4H;

pacno3HaBaTb MNpPOOJEMBbI, KOTOPHIE MOXKHO pEUIUTh MpPU  [OMOIIU
bu3NYecKuX METOJIOB, W IMpeasiaraTh OPUEHTUPOBOUHBIM CHOCOO pElIeHHs, B
ONMHMCAaHWW  HWCCJIENOBAaHUS  PaclO3HaBaThb  MPOBEPSIEMOE  MPEAINOJIOKECHHE
(runote3y), OLIEHHWBAaTh MPABUJIBHOCTh TMOPSAAKA TPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NUYECKUX SIBJICHUN WM (PU3NYECKUX
CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsS! SHEPTUH,
3aKOHA COXpaHEHWsI HMMITYJbCca, JNEHCTBUE 3aKOoHAa bepHyiM W BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpPbUIA, 3aBUCHUMOCTh IE€pHOJA KOJICOAHUH MPYXKUHHOTO
MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU MNPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWil, MNpsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
paszioxeHue Oenoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa’KEHUsS B IMJIOCKOM
3epKajie M1 CBOMCTB M300paKCHUS MpEeIMeTa B coOuparolieil TuH3e, Habto1eHne
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3Iy4eHHUs): (OPMYJIHPOBATH MPOBEPSEMOE
npeanoyioxkeHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTaraXx  HaOJIOJICHUH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHUS,
OIHCHIBAThH X0/ OMbITAa U OPMYITUPOBATH BHIBOIBI,

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPAMBIX H3MEPEHHH, omperaenss
CpelHee 3HAauyeHUWE M3MEpSeMON BEJIMYUMHBI W  ONpeneNsis MOrpEeIIHOCTh
pe3yibTaTOB NPSIMBIX H3MEPEHHM, OOOCHOBBIBaTH BHIOOP cHoco0a H3MEpEeHHs
(M3MepUTEIILHOTO TIPHOOpPa);

IPOBOJANTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella MpPHU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIPPUIMEHT TpPEHUSI  CKOJIbKEHUS,
MexaHuveckas paboTa M MOIIHOCTb, YacToTa M NEpUoJ  KosieOaHUi
MaTeMaTHYeCKOr0 W MPYXUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSIHHE
coOuparomied JUH3BI M €€ ONTHYecKass Cuia, paguoaKTHBHBIA (OH) ¢
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHU(PPOBBIX NPHUOOPOB: OOOCHOBBIBATH BBHIOOP
METO/la U3MEpPEHHUs, IUIAHUPOBATh M3MEPEHHUs, CaMOCTOSATEIbLHO COOMpaTh
AKCIIEPUMEHTAIIbHYI0  YCTAHOBKY,  BBIYUCISATH  3HAUYEHHE  BEJIMYMHBI U
aHAJIM3UPOBATh IMOJyYE€HHbIE PE3yJbTaThl, OLEHUBAs MOTPEUIHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH AKCIIEPUMEHTAJILHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3NUYECKHUX
BEJMYMUH (3aBUCUMOCTbh IIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBMXEHUHM 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHUS OT CHUJIbI
HOPMaJbHOTO JABJICHUS, Mepuoja KoieOaHM MaTeMaTH4YeCKOro MasiTHUKa OT



JUIMHBI HWUTH, OIpEIeJICHHEe YCKOPEHHs CBOOOAHOTO NAaJCHHUS, HUCCIEIOBAHHE
W3MCHEHUS BEJIMYUHBI M HAMpaBJIEHUS WHIYKIIMOHHOTO TOKA, 3aBHCHUMOCTH yTJia
OTpaXeHHsS CBeTa OT YyIJla NaJeHMs, yria NpeJOMJICHUS OT yria MaJeHus
CBETOBOI'O Jiyya, HCCIEAOBAaHUE TPEKOB: H3MEPEHHE OHHEPruu 4YacCTUIBI IO
TOpMO3HOMY NyTH (110 ¢oTorpadusiMm)): COBMECTHO C yuuTesneM (opMyJIupoOBaTh
3aJa4y ¥ TUIIOTE3y UCCIEI0BaHUs, CAMOCTOSITENILHO IJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYeHHbIE 3aBUCUMOCTH (M3MUECKUX BEJIIMYMH B BHJI€ TaONHIl U TpapuKOB,
OIICHUBATh MOTPEITHOCTH, JENaTh BBIBOJIbI 110 PE3YJIbTaTaM UCCIEIOBAHUS;

cobioaTe mpaBuiia O€30MacHOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOpPOM Ha MX omucaHusi (B TOM
Yycle: CHUIAOMETp, NATYMKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (oToanmapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JT03UMETp, KaMmepa BuibcoHa), MCHONB3ysl 3HAHUS O
CBOICTBaX (PU3MUECKUX SBJIICHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCITOJIB30BaTh CXEMbl M CXCMATHUYHBIC PUCYHKH W3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKHX THPOLECCOB MpHU
permeHnr y4eOHO-TIPAKTUYECKUX 3a/Jad, ONTUYECKHE CXEMbl JJISI TMOCTPOSHUS
M300paKEHMI B TNIOCKOM 3€pKaJie U coOuparoiet TMH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH TMpHU OOpallleHud ¢ NpudoOpaMu U TEXHUUYECKHUMHU YCTpPOMCTBaMH,
COXpAaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKpYXaroUen cpeae;

OCYULIECTBJISATh MOUCK MH(pOpMauu puznyeckoro coaepxanusi B Unrepuere,
CaMOCTOSITENIbHO (POPMYJIUPYs MOMCKOBBIN 3aMpoc, HAXOAUTH MYTH ONpeneNeHus
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIHHBIX UCTOYHUKOB,

WCITOJI30BaTh TP BBIMOJHEHUU YUYEOHBIX 3alaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MaTe€pUabl, PECYPChl CETU
WUuTepHer, Biaaerb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHus
uH(OpMAITUU U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpMAIUU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAEpKaHUA, MyOIUYHO
MPEACTABIIATh PE3yJIbTaThl IPOESKTHON WJIU UCCIEI0BATENbCKON NEATEIbHOCTH NpU
TOM TPaMOTHO HCIOJIb30BaTh W3YYEHHBIA MOHATUHHBIN anmapar HU3y4yaeMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAlMel ¢ y4€ToMm
0COOEHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrpoabnsie IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa
1.1 ®duznka — HayKa o MPUPoJIe 2
1.2 DOU3NYECKUE BETUYHHBI 4 3
1.3 EcrecTBEeHHO-HAay4YHBIN METO/I TO3HAHUS 2
Hroro no pazgeny 8
Pasznea 2. [lepBoHayaibHbIe CBEJEHUNA 0 CTPOEHUHU BelleCTBa
2.1 Crtpoenue BemiecTBa 2 1
JIBr>xeHne 1 B3auMOJICHCTBUE YaCTHII
2.2 4 2
BelIeCTBa
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Uroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
3.1 MexaHuueckoe OBUKEHUE 10 2
32 WNuepuus, Macca, IOTHOCTh 9 1 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazgeny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaua naBnenus TBEpABIMU 5 2




TCIaMU, XKUJAKOCTAMHU U radaMu

4.2 JlaBneHue KuIKOCTH
4.3 ATMoOcCdepHOe aBIeHHE 1
44 I[CI/ICTBITI.e JKMJIKOCTH U Ta3a Ha 12 3
MOrpy>XEHHOE B HUX TEJIO
Uroro no pazgeny 28
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
5.1 Pabora 1 MomIHOCTH 1
5.2 [IpocTbie MexaHU3MBI 2
5.3 MexaHuyeckasi SHEPTUS 1
Hroro no pazneny 19
Pasznea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJ/Ib
6.1 ‘ [ToBTOpPUTENBEHO-0000IIAIOLTNI MOTYITH 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 23




8 KVIACC

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 cBOMCTBA 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 IToCTOSIHHBIN 3JIEKTPUYECKUN 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 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
2.1 Mexanundeckue kojeda 7 3
RAMIHCCRIE KOAChamA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUE BOTHHL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOoHBI paCPpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41ada6

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
43 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
bu6mmoreka [IOK
32 CTpoerne aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
53 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6bnuorexa [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuKa — HayKa o npupoje. SABaeHus
HIPHUPOIBL

dusnyeckue gBiaeHUI

®dusnueckue BeIn4uHbl. Pa3MepHOCTD.
®usnueckue npudopsl. [lorpemuoctu npu
IPSIMBIX U3MEPEHUSX

Ypok-uccnenoanue "M3mepenue
JUHEHUHBIX pa3MEepPOB TE U MPOMEKYTKOB
BpeMEHU"

JlabopaTtopHas pabota "M3mepenune
00BbEMa KUIKOCTH U TBEPAOTO Tema"

JlabopatopHas pabota "OnpezneneHue
pa3mepoB MajbIX Tel1. Meton psiioB”

Mertonbl HayqHOTO TT03HaHus. Onucanue
($U3NUECKUX SIBICHUH C TOMOIIBIO
MoJieei

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAbHOCTD IMOJIETA IIAPHKa,
MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTA MycKa"

Ctpoenue BemiectBa. OMNbITHI,




JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHHE
BEIECTBA

10

JlaboparopHas pabota "OreHka guamerpa
aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM

¢dororpaduii)"

11

VYpoxk-uccnenosanue "Habmronenue
TEIUIOBOTO pacuIrpeHus ra3oB. ONbITH MO
O0OHapYKCHHIO TCUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSIKEHUS"

12

JBwxenue yactuil Beniectsa. Auddysus.
BpoyHoBckoe nBUXKEHHE

13

Ypok-uccnenosanue "Habmronenue u
00BsSICHEHHE OPOYHOBCKOTO JABUKEHUS U

muddy3un"

14

B3auMoenicTBrEe YacTHIl BENIECTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC

15

ArperaTHble COCTOSIHHSI BEILIECTBA.
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
BOJIbI

16

Mexanuyeckoe npuxeHue. [1yTh,
TPACKTOPHS, TIEPEMEIIICHHE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHue. CKopocThb

18

HaxoxneHne ckopocTu, MyTH U BpEMEHHU
IIPY paBHOMEPHOM IPSMOJIMHEHHOM
JBUKEHUU

19

JlaGopaTtopHas pabota "Onpezaenenue
CKOpPOCTH PaBHOMEPHOTO JIBHKEHUS"




I'paduku npsAMOTMHEHHOTO PABHOMEPHOTO

20
JBUKCHUS

21 Pemenue 3agau no reme "Pacuer cpenneit
ckopocTH"
JlaGopaTtopHas pabota "Onpezaenenue

22 CpPEIHEH CKOPOCTH CKOIBKEHHS OpycKa
WJIM IapUKa MO HAKJIOHHOM MJIOCKOCTH"

7 OTHOCUTENBHOCTH IBHKEHUS. CI10KEHHE
CKOpPOCTE Npu napamielbHOM ABHKEHUN
[onmyyenue u ananus rpapuKoB

24 3aBUCUMOCTH IIyTU U CKOPOCTH JABUKCHUS
OT BPEMEHH
Pemenue rpaduueckux 3aaad no Teme

25 "Mexanuka. PaBHomepHoOe
IpSIMOJIMHENHOE ABMKEHHE"

26 SIBrieHne nHEpUMH. 3aKOH UHEPLIHHU
B3aumoneiicTBre Ten Kak mpUYnHa

7 U3MEHEHUs CKOpOoCTH. Macca Tena Kak
Mepa UHEPTHOCTHU Teja Mpu
MOCTYNAaTeNbHOM JIBUKEHUU

73 Vpok-uccnenoranue "CpaBHEeHHE Macc 10O
B3auMOIeCcTBUIO Ten"

29 II;moTHOCTE BemiecTBa

30 JlabopatopHas pabota "OnpezneneHue
MJIOTHOCTHU TBEpAOTO Tena'

31 Pemenne 3agag mo reMme "Macca Tena.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS 1




JIMHENHAS IUIOTHOCTD

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

33 [TepBoHauaNbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEILIECTBA.
Mexanuka"

Kontponbras padota nmo teme "duznka —

34 Hayka o npupoze. Ilepponagaibubie
CBEZICHHSI 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHM BelllecTBa. Mexanuka"

35 Cwia. fIBnenue tsarorenus. Cuiia TSKeCTH

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

37 Cuna ynpyroctu. 3akoH ['yka

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

39 M3MEHEHUS CKOPOCTH NPU
B3auMOiecTBUU Ten"

40 Pemenue 3agau no teme "Cumna ynpyrocru.
Bec rena"

JlaGopaTtopHas padota "OMBITHI,

A1 JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh
pactsbkeHus (nedopmarun) IpyKHHBI OT
MPUIIOKEHHOMN CHJTBI"

42 Cuna tpenus

43 Cnoxenue cuil. PaBHomecTByoIas cuia

44 Pemenue 3agay mo teMme "CroxxeHue CUi.

PaBHoelicTByIOIIAs cuna'




Pemenne 3aga4d mo reme "B3anmoneicteue

45
ten. Cuiibl B MexaHuke"
Pemenne 3amgau no teme "Cuna tpenus".

46 Ypok-uccienoBaHue 1o TeMe
"UccnenoBaHue 3aBUCHMOCTH CUJIBI
TPEHMSI OT IUIOIAIN COIPUKOCHOBEHU"
JlabGopaTtopHas padota "OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHIIbI

47 TPEHHSI CKOJIBLKCHUSI OT CHUJIBI JABJICHUS U
XapaxkTepa COMPUKACAIOIINXCS
noBepxHocTei"

43 Pemenue 3agay mo reMme "Bzaumoneiicteue
ten. Cumel B Mexanuke"

49 KoHnTtponbHast pabota mo Teme
"Bzaumonencrtsue tea"

50 JlaBieHue TBEPABIX TEN

51 VYpoxk-skcnepuMenT "CriocoOsl
onpeAesieHUs IaBJICHUs TBEPIOro Tena"

57 VYpok-uccienosanue "3aBUCUMOCTb
JIaBJICHUS ra3za OT TeMnepaTrypsl"”

53 JaBnenue xKUAKOCTEN U ra30B. 3aKOH
[Tackans

54 [THeBMaTH4ECKHE YCTPOUCTBA

55 3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT
TITyOUHBI

56 I'mapocratuyeckuii mapagokc

57 VYpoxk-nipoekT "N3yueHne cooOniaromumxcs

cocyaoB"




VYpoxk-koudepenuus " uapaparnueckue

58 "
MEXaHU3MBI

59 Hcnonp3oBaHne BBICOKHUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenne 3agau o teme "JlaBinenue
KUIKOCTH"

61 ATmocdepa 3eMiH U IPUYHUHBL €€
CYLIECTBOBaHMS

6 Ypok-uccnenosanue "l[IposBienue
JecTBUSL aTMOC(EpPHOTO AaBICHHS"

63 N3mepeHue atMoc(hepHOro aBiIeHHUS.
OnbiT Toppuueriu
3aBUCUMOCTH aTMOC(EPHOTO AABICHUS OT

64 BBICOTHI HaJ YpoBHEM Mopsi. [Ipubops! 1is
U3MEpPEHUs aTMOC(EPHOro aBIeHUs

65 Bapomerp-anepouns. AtmochepHoe
JIaBJIEHUE Ha Pa3JIMYHBIX BHICOTaX

66 BriTankuBaromas cuna. 3aKkoH Apxumena

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

68 "JKcrepUuMeHTaTbHOE OOHApYKEHHE
JIEUCTBUS JKUJIKOCTH U raza Ha
NOTPYKEHHOE B HUX TeNo"
JlaGopaTtopHas pabota "Onpezaenenue

69 BBITAJIKUBAIOLIEH CHJIbI, ACHCTBYIOIIEH HA

TEJO0, NOIPY>KEHHOE B JKUJKOCTB"

70

II;maBanue ten




JlaGopatopHas pabota "HccnenoBanue

71 3aBUCHMOCTH Beca Tejla B Bole OT o0bema
MOTPYKEHHOM B KUJKOCTh 4acTH Tena"

72 BosnyxomiaBanue. InaBanue cynos

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

74 JKAJIKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-npoekT "KoHCTpynpoBanue

75 apeoMeTpa Wi JIOJKU U ONPEAEIEHUE
rpy3onoasEMHOCTH"
[ToaroToBKa K KOHTPOJILHOM paboTeE MO

76 TeMme "JlaBineHne TBEPABIX TEN, KUAKOCTEN
U ra3oB"

77 KoHnTtposbHas padota mo teme "JlaBnenue
TBEPABIX TN, )KUIKOCTEH U ra3oB"

78 Mexanuueckasi pabota

79 MoimHocTs

20 Pemenue 3a1a4 Ha onpeneneHue padboThl U
MOIIHOCTH

81 PaboTa cuiIbl TSKECTH U CUJIBI TPEHHS

2 Pemenue 3amay mo teme "Padora cuiiel
TSDKECTH U CUJIBI TpEHUA"

23 VYpok-uccnenosanue "Pacuér MomHoCcTH,
pa3BUBaeMOM IpU MOABEME I10 JiecTHULE"

84 [IpocThie MEXaHU3MBI

85 MowmeHT cuisl. [IpaBuno MOMEHTOB




Jlaboparopnas pabota "M3ydeHue mpaBuiia

86 pblyara i MoJIBUKHOTO U HETIOABUKHOTO
0J10KOB"

87 "3os0TO0€E NMpaBuiIO" MEXaHUKU

28 Ypoxk-nipoekT "[IpoekTupoBanue
MOJIMCIIACTOB C 3aJJaHHBIMK MTapameTpaMu’”
VYpoxk-koudepenuus "I[Ipoctsie

89 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranu3max"

90 Koaddunment noneznoro neicTeust
MPOCTHIX MEXaHU3MOB
JlaGopaTtopHas pabota "Onpezaenenue

91 KII/I moaBH>KHOTO M HEIIOABHKHOTO
0J10KOB"

9 Mexanunyeckas sHeprusi. Kunernueckas u
MOTEHLIUAaJIbHAs SHEPT U

93 3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPruun
VYpok-3kcriepuMeHT "IKCIIepUMEHTaIbHOE

94 onpeJieJICHuE U3BMEHEHUSI KHHETUUECKOU U
MOTEHIIUATBLHOM SHEPTUH MPU CKaThIBAHUHI
TeJla 1Mo HaKJIOHHOM MIOCKOCTH"

95 [ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOITHOCTh. DHEprus"

96 KonTtponsHas padora no teme "Pabora u
MOIIHOCTb. DHeprus"

97 Pabora ¢ TekcTamu 1mo Teme

"MexaHndeckoe ABHKeHue"




08 Pabora ¢ Tekctamu o Teme "CtpoeHue )
BenlecTna"
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pafiom C TEKCTaMH 110 T?Me "JlaBneHue |
TBEPABIX TEN, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Tekcramu no Teme "DuHeprus” 1
102 Pa6ota c Texcramu 1o Teme "IIpocTeie |
MEXaHU3MbI'"
OBUIEE KOJIMYECTBO YACOB I10 102 3

I[TPOIT'PAMME




8 KVIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue 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 Mopaenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSIHUH BEIIeCTBA
Vpoxk-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
TemnepaTypHBbIE IIKaJIbI 1
9 BuyTpeHHsst sHeprus u cnocoObl eé |
U3MEHEHUS
10 Buns! Tennonepenaun 1
Ypoxk-koupepennus "Hcnons3oBanue
11 TEIUIOBBIX CBOWCTB BEIIECTB U MATEPUAIIOB B 1
LeIsIX dHeprocoepexeHus"
12 KonnuectBO TEeIU1OTEL. Y aenbHasg 1

TCIINIIOEMKOCTh




13

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

14

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

15

JlaGopatopHas pabota "HccnenoBanue
SIBJICHUSI TEIUIOOOMEHA IIPY CMEUITMBAHUN
XOJIOAHOU U ropsiueit BoAbI"

16

Pemenue 3amay no reme "TerwiooOMeH n
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHas pabota "Onpezaenenue
KOJIMYECTBA TEIJIOTHI, MOJIYY€HHOTO BOJIOM
IIpU TEII000MEHE C HarpeThIM
METATNYECKUM HHIHHAPOM"

18

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

19

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

20

JlaGopaTtopHast pabota "Onpeznenenue
YAEIbHOM TEIUIOTHI TUIaBIEHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHEHHE MPOLIECCOB
IUTABJICHUS KPUCTAJUTMUECKUX Tell U
pa3MArdeHust pu HarpeBaHUM aMOP(HBIX

n

TCII

22

[TapoobpazoBanue 1 KOHICHCAITHS.




Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTH

23 TEMIEPATYpPhI KUTIEHUSI OT aTMoc(hepHOoTro
JIaBJICHUS

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

25 3aBUCHUMOCTH TEMIIEPATYpPbl KUTICHUS OT 1
naBieHus"

2 HacplileHHbIil 1 HEHACBILEHHBINA Iap.
BnaxnocTs BO3ayxa
BrnaxHocTs Bo3ayxa 1 €€ U3MEepEeHueE.

27 JlaboparopHas pabota "OnpeneneHue 0.5
OTHOCHUTEJIbHOM BIAXXKHOCTH BO3ayXxa"

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

29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPEHUS U
KOHJICHCAIITUH

30 DHeprus TOIMUBA. Y IeJbHas TEII0Ta
CropaHus

31 [TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH

37 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro aBuraTess

34 Pemenue 3agau mo reme "KIIJ] TermioBoro
nsurareis"”

35 Ypok-koHpepenus "TermioBsie qBUTATETN




U 3aIllMTa OKPY>KaoIIen cpenl"

36 TeroBble MOTEPHU B TETIOCETAX

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

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

39 siBJIeHUs. VI3MeHeHune arperaTHbix
COCTOSIHMI BeniecTBa"

40 OnekTpusanus Tei. [[Ba poaa 3apsaoB
Ypoxk-uccnenosanue "HccnegoBanue

41 CIoco0OB Pa3IMYHBIX BEIICCTB
HaRJIEKTPU30BbIBATHCS "

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

43 anekTpudeckoro nois. [IpuHnun
CYTEPHO3UINH SJICKTPUUECKUX TOTEH

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

45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHMKY, TUANEKTPUKU U
MOJIYTIPOBOTHUKH

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

43 Pemenue 3agad no teme "3akoH COXpaHEHUS

3JIEKTPUYECKOro 3apsaa”




OnekTpuueckuit Tok. cTouHukn

49 1
AIEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "HccnegoBanue

50 JEHCTBHUSI DJIEKTPUYECKOIO OIS Ha 1
MIPOBOJIHUKHU U TUDJIEKTPUKH"

51 DJIEKTPUUYECKU TOK B METAJIIax 1

52 DNEKTPUUECKUH TOK B )KUJIKOCTSX U ra3ax 1

53 DJIeKTprUYecKas Lenb 1

54 Cuna Toka. AMnepmerp 1

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

56 HCTIBITAHUE AJIEKTPUUECKON 1ENH 1
MIOCTOSIHHOTO TOKa"

57 3aBUCHMOCTh CHJIBI TOKA OT HAIIPSKCHHUS. 1
3akoH OMa a1 yyacTKa Lenu
JlaGopaTtophast pabota "HcciaenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, TPOTEKAIOIIETO 1
yepe3 pe3ucTop, OT HAMPSHKEHUsS Ha
pPE3UCTOpE U CONMPOTUBIIEHUS pe3nucTopa”

59 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JETBHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHas pabota "Onpeznenenue |
YAECIBHOTO CONPOTHUBIICHUS MPOBOIHUKA"

61 Pemienue 3agau no teme "DieKTpUUECcKOe |
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 MU
IIOCJICIOBATEIEHOM COSTMHEHUH IBYX
pe3ucropon"

65

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

66

JlaGoparopHas pabota "IIpoBepka npaBuia
AJId CUJIBI TOKA IpH napaJlJICIbHOM
COEIMHEHUH PE3UCTOPOB"

67

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

68

OJIC v BHyTpeHHEE CONTPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 11 MOJTHOU
LEH

69

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

70

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

71

[TpaBuna Kupxroda

72

Jlaboparopnas pabota "IIpoBepka mpaBui
Kupxroda"

73

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

74

Pa6ota anekTpudeckoro Toka. MonHoOCTh




QJICKTPHUYCCKOI'0 TOKa

75

JlaGopaTtopHas pabota "Onpezaenenue
paboThI U MOILITHOCTH 3JEKTPUIECKOTO TOKA"

76

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

77

Ypok-koH(pepenmus "O0bsICHEHHE U
MPUHLIUI AEHCTBUS JOMAITHUX
3JIEKTPOHArpeBaTeIbHbIX MPHUOOPOB"

78

[ToaroroBka Kk KOHTPOILHOU pabOTE MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela
U uX B3aumoaeucTBus. I1ocToOSHHBIN
3JIEKTPUUYECKUNA TOK"

79

KoHnTtponbHast pabota mo Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena
U uX B3aumoaeucTBus. I1ocTOSIHHBIN
3JIEKTPUUYECKUNA TOK"

80

ITocTostHHEIE MarHUTHI. MarHuTHOE MOJIe
3eMJIH U €ro 3HaueHHe U KU3HU Ha 3eMIie

81

Ypok-uccnenosanue "M3ydyenue
MAarHUTHOTO IOJISI TOCTOSHHBIX MAarHUTOB
MIPU UX OOBETUHECHUH U Pa3ICTICHUH.
Busyanuzanus nossi HOCTOSTHHBIX MarHUTOB"

82

OmneiT OpcTena. MaruuTtHoe 1moiie
JIEKTPUUECKOTO TOKA

&3

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

84

Cuna AMrmiepa u onpeneneHue e




HaIlrpaBJICHUA

Pemenue 3agau no reme "Cuna Amnepa u

83 olnpezeneHue e€ HalpaBjieHus"
DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.

86 Hcnonb30BaHue 3JIEKTPOABUTATENEH B
TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIOPTE

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

28 VYpoxk-koudepenuus "[IpakTuueckoe
IPUMEHEHHE NIEKTpoABUraTesen"

29 JlabopaTtopHnas pabora "KoHcTpynpoBanue u
n3ydeHue paboThl AJEKTpOABUTATENS"

90 JlaboparopHas pabota "N3mepenne KI1J]
3JEKTPOABUIaTENbHON YCTAaHOBKH"

91 Oneitel ®apanes. 3aKOH 31EKTPOMArHUTHOM
uHaykuuu. [pasumno Jlenna
VYpok-uccnenoanue "HccienoBanue

92 M3MEHEHUH 3HAYEHUS U HaIpaBJICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3agau no reme "3akon

93 3JIEKTPOMArHUTHOM MHAYKIUU. [IpaBuiio
Jlenma"

94 OnekrporeHepatop. CriocoObl moTydeHus
3JIEKTPOIHEPTUU
Ypoxk-koH(pepeHus "IIeKTpOCTaHIIUN Ha

95 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.

[Ipo6nemsl 3xonoruu. TormuBHbIE
9JIEMEHTHI 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
saBieHus"
Pabora ¢ Texcramu 1o TemMe

JIEKTPUYECKHU SUITBI. SOKEHHBIE TEJl

99 "One €CKHE 3a 3a e € Tena 1
U UX B3aumojeuncTaue"

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

101 Pabora ¢ Tekcramu o teMe "MarauTHeIe 1
sBjeHus"

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

OBUIEE KOJIMYECTBO YACOB I10 102 25

[NPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue i[:;jennﬂ :gg;z?;:femue
padoThI padoTsI pecypen

| MexaHndeckoe OBMKEHUE. 1
MarepuanbHasg TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOT'0 JABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnumoreka [IOK
JBUXKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOTIMHEITHOE

4 nBrkeHue. CpenHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABHKEHUS. 1
I'padux ckopoct
Jlaboparophast pabora "Onpenenenue

7 YCKOpEHHUsI Tea npu | 1 bubanorexa [HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

2 CBoOomHoe nagenne teix. OIbITH 1
lanunes

9 PaBHOMEpHOE nBHXXEHUE 10 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyxkHocTH. [lepuon u yacrora
oOpamienus. JInaeitHas u yrioBas
CKOpPOCTH

https://m.edsoo.ru/ff0ael176

10 [{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE
1 [IepBeiit 3akoH HbroTona. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHonelicTBYyIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH Herorona. bubnumoreka [IOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6nuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmmoreka [JOK
15 Cuia ynpyrocti. 3akot T'yka https://m.edsof)l.ru/fﬂ)aecﬂ
16 Pemrenue 3agad mo teme «Cuiia
YIPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnumoreka [IOK
JKECTKOCTHU MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cuua Tpenus https://m.edsocI)_.Iru/fanﬂ 38
19 Pemenne 3agau mo teme «Cua bubmuorexa [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(purmenTa TpeHUS CKOJTbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmorexa [JOK
S — https://m.edsoo.ru/ff0afb8e
22 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubmmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

Ypok-koHpepenus "IBmkeHne Tel

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amakTuxu"
Pemrenue 3agad mo teme "Cuiia
24 TSKECTH U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBasg kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.

2 AOcomoTHO TBEPOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEMA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuisl. LeHTp TspKecTH

)3 Pemenne 3amau mo teme "MoMeHT Bbu6nuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 TeMe "MexaHU4eCcKOe IBIKEHUE buGnnorexa LIOK

. | ’ https://m.edsoo.ru/ff0b0408
BsaumonelicTBue Ten
KonrponsHast pabora o Teme
30 "MexaHHYeCKO€e IBIKEHNE bubmnorexa LIOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten
Nmnynbce Tena. Umnynbe cuiibl. 3aK0H
31 COXpAaHEHUS UMITYJIbCA. YIPYroe u bubmmorexa [TOK
p Y o pyT https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJCHCTBUE
1 Pemenne 3amau mo treme "3akoH Bbu6nuoreka [JOK

COXpaHEHUs umnyJsbca"

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JBH)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6nuoreka [JOK
34 Mexannueckasi paboTa ¥ MOITHOCTh hitps://m.cdsoo.ru/ff0b0as4
35 PaboTa crIbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnast pabota «Onpezenenne
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBHXKEHHUH TeJa 10
TOPU30HTAILHOM MOBEPXHOCTH)
17 CBs13b HEPTUU U paOOTHI.
[ToreHimanpHas 3HEprust
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPTUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHKE
40 Jlaboparopnas padota «M3yueHnue bubmmoreka [JOK
3aKOHA COXPAHEHUS YIHEPTUI https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe ABMIKEHHE U €TO Bbu6nuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHusl. bubanorexka [HOK
Bremnyxxaennsie koebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuyecKuid U PYKUHHBINA
MasiTHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 neproja KoleOaHuii OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MaccChl Tpy3a»
45 IIpeBparnienue sHepruu npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXaHUUYECKUX KOJIeOaHUIX

46

JlaboparopHnast pabota «Onpezenenne
9acTOTHI U TIepruoIa KojebaHui
MPYXKUHHOTO MasTHUKA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIepHo/ia KoJieOaHuit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoaHEL. CBOMCTBA
MexaHu4decKux BOJH. [IpomoapHbIC 1
MTOTIEPEYHBIE BOJTHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPJOM TEIIE.
CeiicMrueckre BOJTHBI"

50

3Byk. PacnipoctpaneHnue u oTpaxeHue
3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTEI"

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
nHOPa3BYK B IPUPOIE U TEXHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckre KoieOaHusi ¥ BOJHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2510

55

KontponbHas padoTa mo teme
"3aKOHBI COXpaHEeHUs. MexaHndecKue



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KOJICOAHUSA U BOJHBI"

DJIEKTPOMAarHuTHOE TOJIE.

bu6mmoreka [IOK

56
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenus "lkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosb30BaHnE 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
P . - bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOUITFHOTO TenedoHa
Pemenue 3anay Ha onpenenexnne
60 YaCTOTHI U JJIMHBI JIEKTPOMarHUTHON
BOJIHBI
DeKTpOMarHuTHas MpUpo/ia CBETA.
61 Cko OI())TI) CBETa Boml{)o}:me CBOMCTBa buommorexa IOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneitnoe
62 acIpocCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa [JOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKoH OTpa)K€HUs CBETA. 3epKaia.
63 Pemrenue 3a1au Ha npuMeHeHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubanorexka [HOK
[IPEIOMIICHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Bbu6nuoreka [JOK
65 Hcnonb3oBaHue MoIHOTO BHYTPEHHETO

OTpa’XCHUA B OIITHYCCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5¢c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

JlaGopatopunas pabora "HccnenoBanue
3aBHCHUMOCTH yIJIa IPEIIOMIICHHS

66 CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crekio"
Ypok-koHpepennus "Vicnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
Bbu6nmuoreka [JOK
68 JIunzel. OnTuueckast cuiia TUH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK

69 [TocTpoenue n3o0pakeHUi B TMH3AX hitps-//m.cdsoo.ru/fi0bddda
Jlaboparopnas pabota "OnpenencHre

70 q)OKyEHOFE paCETOSIHI/ISI u oimqecxoﬁ bubmorexa [JOK

_ https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTNH3HI"

71 Ypok-koHpepeHmus "OnTudeckue bubanorexka [HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LHOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanurts 3peHue"

Pa3noxxenue 6enoro ceera B CIEKTp.

74 OnbiTel HetoToHa. Croxkenue bubmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopartopHnast pa6ota "ONBITHI 11O
pa3oKeHUIo Oeoro cBeTa B CHEKTP U Bu6miorexa LOK

75 BOCIIPUSATHIO I[BETA MPEIMETOB IIPU UX

HaOJIIOZICHNH Yepe3 [BETOBHIC
¢bunbTph"

https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubanorexka [HOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U MOIIOLIEHUE CBETA
79 aromoM. KBanTel. JInHeiiuaTsie bubmorexa [IOK
’ ) https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypoxk-tipaktukym "Habmronenue bubanorexa [HOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUJIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
2 Crtpoenne atomHoro sapa. Hykinonnas bubanorexka [HOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaLICHUS. bubmmoreka [JOK
HzoTonsr https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau mo Teme: Bbu6nuoreka [JOK
"PanuoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
Vpoxk-koHpepeHius "PagnoakTHBHBIE
86 I/Iiz'l eHI/IS(Ib Bpl'I ; one MI; HITHHE bubmorexa [IOK
yi | PHPOLE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHble peakIuH. 3aKOHBI
87 C(f[X paHeHII;I 3aH;1 OBOT'O M MacCOBOI'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
yuces
28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubanorexa [HOK

MAacCChI 1 SHCPIruu

https://m.edsoo.ru/ff0c1d7a
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Pemenue 3ampau no reme "SAnepuoie

89 |
peakmuu
Peakuuu cunTtes3a u nenenus saep. bubanorexka [HOK
90 .
Ucrounnku sueprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas
91 sHepreTuka. JleicTus
PaIMOAKTUBHBIX U3TyYEHUH HA KUBBIC
opraHu3msl"
[ToaroroBka K KOHTPOJILHOM paboTe MO
9 TeMe "DIEKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBnenus"
93 HroroBast koHTpOIBHAS paboTa
[ToBTOpenue, o0o0IIEHNE.
94 JIabopaTopHbIe PabOTEI IO KypC bubmorexa LOK
" patop . p | ypey https://m.edsoo.ru/ff0c245a
B3anmMonelicTBue Ten
[ToBTOpenue, o6o0menue. Pemenue
95 aCYETHBIX U KaUeCTBEHHBIX 3a71a4 I10 bubmmorera IOK
p | " https://m.edsoo.ru/ff0c2572
teme "TernoBeie mpoLECCH
[ToBTOpenue, o6o0menue. Pemenue
96 aCYETHBIX ¥ KaUeCTBEHHBIX 3a71a4 I10 bubmorexa LIOK
P " . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATEICH
[ToBTOpenue, o6o0meHue. Pemenue
97 aCYETHBIX ¥ KaUeCTBEHHBIX 3a71a4 I10 bubmorexa LIOK
p " | https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
[ToBTOpenue, o0o0IIEHNE.
bu6mmoreka [IOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeToBbI€ gBiIcHUA"

https://m.edsoo.ru/ff0c2¢52
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[ToBTOopenue, o6o0menue. Pabora ¢

99 TEKCTaMH I10 TeME "3aKOHBI 1 buGnnorexa LIOK
., https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
[ToBTOopenue, o6o0menue. Padora ¢
100 Tekctamu 1o Teme "Konebanus u 1 Bubmorexa IIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMmu 110 TeMe "CBETOBBIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1
sinepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ITeppikua .M. ®usuka. 7 ki: Yuebnuk. - M.: [Ipocsemenue, 2023
2. Ilepoiikun A.B. ®uszuka. 8 kin: Yueonuk. - M.: [Ipocsemenne, 2020

3. Ileppiukun A.B. @uzuka. 9 xi: Yueonuk. - M.: [Ipocsemienue, 2020

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ITeppimkua .M. ®usuka. 7 ki: Yuebnuk. - M.: [Ipocsemenue, 2023

2. Ilepoikun A.B. ®uszuka. 8 kin: Yueonuk. - M.: [Ipocsemenne, 2020

3. PaGouas mporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOIUIECKOTO TTOCOOUS
/coct.Tuxonosa E.H. — 2-e uzn., crepeotun. —-M.: [Ipoda,2020.

4. IIporpamMmbl OCHOBHOTO 00111er0 0Opa3oBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsl: A.B. Ilepeiukun, H.B. ®unonosuy, E.M. ['yTHHK)

5. [leppimkua A.B. ®usuka. 9 ki1: YueOnuk. - M.: [Ipocsenienue, 2020

6. A.E. Mapon, E.A. Mapon CamocToaTenbHbIE U KOHTPOJIbHBIE PAaOOTHI. - 7

kiacc, M.: IIpocsemenue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
1. BuneoonsiThl Ha ypokax. http://fizika-class.narod.ru

2. Enunas komekius 1udpoBbix o0pa3oBaTeIbHBIX pecypcoB. http://school-



collection.edu.ru

3. MaTepecHbie MaTepralibl K ypokaM (PU3UKHU TI0 TEMaM; TECTHI 10 TeMaM;
HarJsAHbIe TocoOus K ypokaM. http://class-fizika.narod.ru

4. Iludposbie 0OpazoBaTeibHBIC pecypchl. http:// www.openclass.ru

5. DnexTponHble yueOHUKH 10 (usuke. http://www.fizika.ru

6. Enunas komnekuus nu@poBsIx 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

7. ®enepalibHBIN IEHTP HH(POPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

8. MutepueT ypok. http://interneturok.ru/ru/school/physics/

9. T'azera «1 cenTa6ps», Matepuansl o ¢usuke. http://archive.1september.ru/fiz
10. Arnmanuu pusndeckux o0bekTOB. http://physics.nad.ru/

11. XXusas pusuka: oOydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
12. ®uszuka.ru. http:// www.fizika.ru/

13. ®uzuka: Kosutekius onbIToB. http://experiment.edu.ru






