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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Copnepxkanve mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJICTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o (U3MKE  YYUTHIBAIOTCSA
BO3MOYKHOCTH y4yeOHoOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C MENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU pabouell MpOorpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B E€CTECTBCHHOHAyYHYI0 KapTUHY MHpa,
IpeIoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
UMHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢uiznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOTO MCCIIEIOBAHNUS;

UHTEPIIPETUPOBATh JaHHbIE M MCIIOJIb30BATh HAayYHbIE J0Ka3aTelbCTBA JIS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpenomaBanusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

[enn n3ydennst pU3NKM HA YIITyOJIEHHOM YPOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIAM SIBJIICHHSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATHh (U3NYECKUE 3HAHUS U Hay4yHbIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

dbopMHpOBaHUE TIPEACTABICHUA O pOIM (PU3UKU I8 PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWE TOTOBHOCTH K JaJbHCHUIIEMYy W3y4YCHHIO (U3UKH Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPeAHETO 00I1Iero 00pa3oBaHuUsl.

JlocTikeHue 3TUX LieNed mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

pUOOpETEHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PCIICHUS PACYETHBIX M KAYECTBEHHBIX 3a/1a4, TPEOYIOIUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIIEIOBATEILCKAX YMEHMI: HAOIIOJATh SIBICHUS U H3MEPSTh
dbu3nYecKue BEIMYUHBI, BBIJIBUTATh THUIIOTE3bl U TIPEAaraTh SKCIIEPUMEHTAIbHbBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETAIUI U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha wusydyenue ¢usuku (yrinyOn€HHBIA YpPOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 ydacoB: B 7 kiacce — 102 gaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 gacos (4
yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®duzrka — Hayka O mpupoje. SBieHus mpupoiabl (3JIEMEHTHI COJEP KAHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuIel (Gu3nyecKux BETUYMH.
U3mepenne Qusnueckux BenuduH. OTanoHbl. duzmyeckue mnpudopsl. llena
nenenus. [lorpemnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpynaa npu padoTe ¢
nabopaTopHbIM 00OpynoBaHuEeM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaInHUI B eTuHHUIILI CH.

Kak ¢usuka u jApyrue ecTECTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EctecTBeHHO-HAy4YHbI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SABJICHUN ¢ TOMOILBIO MOJIEIIEH.

Hemoncmpauuu.

MexaHn4ueckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

®duznueckre NpUOOPHl U TPOLEAYypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenure 1eHb AeNEeHUS Kbl U3MEPUTEIBHOT0 TpHOopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenne pa3MepoB MalbIX Tell. MeTox psSaoB.

IIpoBeneHne HcCCIENOBaHUA IO NPOBEPKE TMIOTE3BI: JAJIbHOCTH IOJETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne uactuil BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temnepatypoil. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue wacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpucTayIMyecKrx) Tesl. B3anMOCBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBiennii, 00bICHIIONIMXCS MPUTSHKEHUEM WIIM OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe H
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

I'paduku 3aBUCHMMOCTEH BEJNWYMH, OMNMCHIBAIOIIMX JBWXeHHE. OOmue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH [BHMKEHHsA Tel. Macca Kak Mepa WHEpPTHOCTH Tena B
MOCTyNaTteabHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NPUPOAE U
TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CroxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

Omnpenenenue WIOTHOCTH TBEPIOTO Tea.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnepITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEN U ra3oB.

Jasnenue. Cuna naBneHusi. CiocoObl yMEHbIIICHUS U YBEJIMYEHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTb JaBJIEHHA Ta3a OT oOObEMA U TeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTIMU U razamu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIMHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MeXaHU3Mbl. VICronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

AtMocdepa 3emnn u atmocepHoe napiaeHue. [IpuuuHBI CyliecTBOBaHUS
BO3qymHOW o6osouku 3emau. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCHMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BhITATIKMBaromas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKUBAIOIIECH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

['mapaBauyueckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YaCcTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TEN: IUIABAHWE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BHITAIKUBAKOLIEH CHIIbL, IEUCTBYIOLIEH Ha TEJIO, MTOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJIKOCTH.

KonctpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTa JjIsl CUJI, HalPaBJICHHBIX BAOJb JIUHUM TIEPEMEILICHHUS.
MonHoCTb.

[IpocThie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MomeHTOB. [IpuMeHeHMe TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTmueckas W IOTEHUUAJIbBHAS  DHEPTHSL.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenue paboThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOJIBM)KHOTO OJI0Ka.

N3ydenune 3aKoHa COXpaHEHUS MEXaHUYECKON SHEPTHUH.

8 KVIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIC TIOJIO)KEHHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHUHU.



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUM. TEeXHOJOTUM TMOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJICKYJISIPHO-
KMHETUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAITWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO JIBUKEHHS YacTHILl. TeMrepaTypHbIe IIKAJIBL.

Brayrpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEprUM:
TeIIonepeaaya U COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonnuecTtBo TemnoThl. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaieHus. [lapooOpasoBanue u konneHcanus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUIMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO34yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSX.

3aKOH COXpaHEHUSI U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGnronenne sBIEHUN TOBEPXHOCTHOTO HATSHKEHHUS, CMauyMBaHUS U
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.

3meHeHne naBieHUs raza NpU H3MEHEHWHM 00bEMa W HarpeBaHUM WIH
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CUJIAMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOmronenne kuneuus.

HaGrogenune noctossHCTBa TeMIlepaTyphl MPH TIABICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBhl.

OnpITel 1O HAONIOAEHUIO TEIUIOBOIO PACHIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B 0ayUIOHE MINPHULIA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yjbTaTe
TEeIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM H
ropsiuer BOJIBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIJIMHIPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poaa 3eKTpUUECKUX 3apsioB. B3ammoneiictBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue artoma. I[IpoBOAHMKM, IUAJEKTPUKA U TOJYINPOBOJAHUKU. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METaJIaX, KUJKOCTIX U raszax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe COeAMHEHnE MPOBOAHUKOB. J/]C B LIeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGora u MomHOCTH dIeKkTpuueckoro Toka. 3akoH Jxoynsa-Jlenma.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje dJeKTpudeckoro Toka. OnbeiT  Awmrmepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTIO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HampaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JIelicTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIEpPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

PeocTaTt 1 Marazud COnNpOTUBIICHUMN.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE JICKTPUUECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IX MOMEPEYHOTO CEUEHUS U MaTepuaa.

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue 3/[C 1 BHYTpEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I TOJHOM LENN.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYIPOBOJHUKOBOIO JIUOJA).

Omnpenenenne pabOTHI TEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3y4yeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB TIPH UX OOBEIUHEHUH U
pa3ieliCHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITBI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBaHNE N3MEHEHU 3HAUEHUS U HAMPABJICHUSI MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKEHHUE. Y CKOpPEHHE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IepEMELECHHUS ISl TPSIMOJIMHEUHOTO JBUKECHUSL.

JIBr>xeHue Tena, OpOIIEHHOTO MO/ YTII0M K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAsE CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
M 4acToTa O0OpalieHus Mpyu paBHOMEPHOM JBHKEHHUU O OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CHIIa.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJa HAa MOJABOAHBIX KpPBUIbAX, AHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUS. JIBM>KEHUE TEl BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TmiaHeT BOkpyr ComHia). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wumMmynsca. HMmnynsc cunibl.  Ynopyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUSI WU COXPAHCHUS HMITYJIbCA.
PeakTuBHOE IBH)KCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas SHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprus CKaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUM. 3aKOH MU3MEHEHHUS M COXPAHECHUS
MEXAHUYECKON DHEPIUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

CpaBHeHUE MyTed W TPACKTOPUM JBUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHnie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASIIUX B CHUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (QPU3UKH.

HabGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €ro MAacChl U ICUCTBYIOLIEH Ha HETO CUJIBI.

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue uMmyJsbca npu abCOTOTHO HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUMU.

HabGnronenune peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWMIIEro pPaBHOMEPHOIO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanne NBIKEHMS Tella, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCIT0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremaTU4eCKUd U TMPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTEeIbHOM JBUKCHUHU.

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3ByK. PacnpocTpaneHue u OTpaxeHue 3ByKa. | pOMKOCTH 3ByKa U BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmionenue koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHJIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA IPY>KUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenne 4acTOThI U MEPUOIa KoJIeOaHU MAaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuojia KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJIa KOJIEOaHU MPYKUHHOTO MasSTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMNBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.



Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBsA3u. Panmosokanus. Kocmuueckas
CBS3b.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopnvie pabomul u onvimaul.

N3ydyeHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C MOMOUIbIO MOOMJIBHOIO
tenedoHa.

[IpoBeneHre ONBITOB 1O HAOIIOACHHUIO UHTEPPEPEHIIMH U TU(DPAKIIMK CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonnHeliHOEe pacmpocTpaHeHue cBera. 3armeHuss ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue caera.
Hcronb30BaHuE MOJHOIO OTPAXKEHMSI B ONTHYECKUX CBETOBOJIAX, OITOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmH3BL llocTpoeHue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HptoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. JMcnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiieil InH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tonyuenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
naJICHUs.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[TonyueHne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne (GOKYCHOTO pPacCTOSHUS M ONTHYECKOW CHIIBI COOMPAOIICH
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PannoaxtuBHBIE
npeBpaienus. [lepron momypacnana atoMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alIUTa OT PAIMOAKTUBHOTO U3ITyYCHUSI.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO 4YHUCET.
DHeprus CBA3M aTOMHBIX saep. CBsA3p Macchl W 3HEprum. Peakuuu cuHTE3a U
nenenust sanep. Mcrounmku sHeprum ConHua W 3BE3N. SnepHast >HEpreTHKa.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanus nzmydeHust MpUpPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dortorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
pUOOPETEHHOTO MPU M3YYCHHH BCEro Kypca (pU3MKK yriayOnEHHOTO YPOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (hH3HKe.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpeJIMETHhIX pe3yJbTaTOB o00y4deHUs, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHNE SIBJICHU Ha OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOM OCBOEHHS MOJIYJsL SIBISETCS TMPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOUYast paOOTHI U OMBITHI U3
MepeuyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a Takke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHUS
y obydarorerocss OyayT cpopMUpOBaHBI CICAYIOIINE JTHYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo 6ocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(bu3NYeCcKOil HayKH;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

o 2)2parxcoanckozo u 0yXo08HO-HPAGCMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUUN
busuky;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUATHE ACTETUUECKUX KadyeCTB (M3UYECKONW HAyKHu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAYyYHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEHW COCTAaBIAIOLIEH
KYJbTYPBHI;

OpUEHTAIlusl B JCATEILHOCTHU HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOUW IIO003HATETHLHOCTH, HMHTEpPEca K WCCIEeN0BATEIbCKON
JEATEIIbHOCTH;

o 5)ppopmuposanun Kynomypol 300p06ba U IMOUUOHATLHO20 ONAONOTYYUU:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUM, MPU3HAHKE CBOEro TIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a71ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IKON02UYECKO20 60CNUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MO>KHBIX MTOCJEACTBUMN JIJIsl OKPYKAIOIIEH CPeJIbl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
pelieHus;

o 8)aoanmayuu K UIMEHAIOWUMCA YCI0BUAM COUUAILHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MIPOCKTOB (PU3MUECKOIN HAIIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JAPYTHUX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

MJIAHUPOBAHUE CBOETO PAa3BUTHSI B TNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
APKOHOMHMKH, B TOM YHUCJIE C UCIIOIh30BaHUEM (DHU3NUCCKUX 3HAHMIA;

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0ydaroiierocsi OyayT copMUpOBaHbl MeTANPeAMeTHbIEe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIC 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHblE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3zoBble JJornueckue aAelcTBUA:
BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK  OOBEKTOB
(s1BI€HUIN), KIIaCCU(PUIUPOBATH HX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISAITh TPUYMHHO-CIICJICTBEHHBIEC CBS3M MPU HU3YyYEHUU (PU3NUYECKHUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHUE HECKOJBKMX BApUAHTOB PEICHUS, BHIOOp Hanbosiee MOAXOASIIEIO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PUBUUECKOTO SIBICHUS;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

IPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

NPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe MHPOPMALIUU WU AAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hr3HuecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTEINBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHGOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBHUS:

B XOJ€ OOCYXJeHHs ydyeOHOTro MmaTepuala, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh HJEH, HAICJICHHbIE Ha pelIeHHe 3a7aud W MOAJep)KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIIOCTABJIATH CBOM CYXKJICHHUS C CYKICHUSIMHU JPYTUX YUACTHHUKOB JUAJIOTA,
OOHaApyXMBaTh PA3IUYHNE U CXOACTBO TTO3UIIHIA;

BBIp@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYLIECTBA KOMAaHJHOW M WHJMBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(hOPMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOEHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

BBISIBJIATh IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus PU3NYECKUX 3HAHMM;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pElleHUM
(MHOUBUYaIbHOE, IPUHATHE PELIEHUS B IPYIIIE, IPUHATUE PEICHUN MPyIION);

CaMOCTOATENIbHO COCTABJIATh AJTOPUTM peHIeHUs (PU3NYECKOM 3a7aud WIH
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIAaracMble BAPUAHThI PELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS]))  PE3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YMCIE B XOJ BBIINOJHEHUS
(Gu3MYEeCcKOro HcCIeAOBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh ce0sl HA MECTO JAPYroro yejaoBeKa B XOJ€ CIopa WIH JUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

NpPU3HABATh CBOE MPABO HA OLIMOKY MpU pPelIeHUH (PU3NYECKUX 3a7a4d UM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBMKCHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BCII[ECTBA, PABHOMEPHOE JBIDKEHHE, HEPAaBHOMEPHOE JABWKCHHUE, WHEPITHS,
B3aMMOJICHCTBHE Tell, pABHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHONW OChIO BpallleHUs,
nepeaada JaBleHUs TBEPABIMU TeEJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoC(epHOe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH) TTO OMKUCAHUIO X
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JACMOHCTPUPYIONIUX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh ~ TPOSBICHHE  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha JKUBOW OpraHW3M, TUIAaBaHHWE PbHIO, phlYard B TeJie YEIIOBEKA), MpHU
ATOM TIEPEBOJUTH MPAKTHUCCKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIICCTBCHHBIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HU3YUYEHHBIC CBOMCTBA TeNl W (DU3UYECKUE SIBJICHUS, UCIOJIb3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHsAsI CKOpPOCTh, CHJIa YINPYTrOCTH, CHJIa TSKECTH, BEC Tejla, CHiIa TPEHUS,
JaBJIEHUE TBEPAOIO Teja, JABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MeXaHHUYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOd((HUIMeHTt
MIOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAs ¥ TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYUH,
uX O0OO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ys TIPABWJIA CIOXKEHUSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO paBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMAaTHYECKOE
BBIPKCHHUC;

CTPOUTH TMPOCTHIC (PU3UUYECKHE MOJCIU PEaTbHBIX OOBEKTOB, MPOIIECCOB M
SIBJICHWM, BBIJCIATh IMPU OTOM CYIICCTBEHHBIE M BTOPOCTEIICHHBIC CBOHCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOCIHU ISl O0BSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33]1a4;

OOBSACHATHh (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJICICTBEHHBIE CBS3M U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3NYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTh pacdy€THbIe 3aauu (B 2—3 ACHCTBHS) MO M3y4yaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aieKBaTHYIO (GU3UYECKYIO MOJIEb, C UCIOJIb30BAHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEJAOCTAIOIMNAE WM H30BITOUYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJadd, HWCIO0JIb30BaTh
CIIPABOYHBIE JIaHHBIC, MPOBOJIUTh MATEMATHUYECKHE MPEoOpa3oBaHUsI U PaCUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW MTPH PEIICHUU
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PENIUTh TMPH  TOMOIIN
bu3MUecKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellleHus, B
ONMMCAHUM  HUCCJENOBAHMS  pAacloO3HaBaTh  MPOBEPSEMOE  MPEIIOJIOKECHHE
(TUTIOTE3Y), MHTEPIIPETHPOBATH MOTYUCHHBIA PE3yIbTaT;

MIPOBOJIUTH OTBITHI O HAOIOACHUIO (PU3MYECCKUX SBICHUH WM (PU3UICCKUX
cBoMcTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH TIPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUS aTMOCGHEPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIIOIEHNH, CAMOCTOSTETFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTH TMPSAMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMYECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUJIKOCTH M TBEPAOTO TENa, CHJIA TPEHHUS CKOJIBKCHHS, IaBJICHUE
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/Ja HM3MepeHus, (PUKCHpPOBATh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3yJIbTaTOB CEPUU U3MEPEHUN U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEM
bu3nYecKuX BEIUYUH (3aBUCUMOCTHU IMYTH PAaBHOMEPHO JBIDKYIIETOCs Teida OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYTrOCTU OT YJ/UIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOLIEH CUJIIBI OT 00BEMa MOrpyXKEHHOM YacTU Tejaa M OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IUJIOTHOCTU Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm ¢GOpMyIupoBaTh 3afadyy W THUIIOTE3Y
UCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY C HCIOJIb30BAaHUEM HWHCTPYKIIUH,
MPEACTABIIATh MOJYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEJIMYMH B BUAC TAOIUI[ U
rpaukoB, OILEHWBATh MOTPEIIHOCTH, JeJaTh BHIBOABI TI0 pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHITUIIBI ICUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
TTOJIBYDKHBIN U HEITOABYIKHBIN 010K, HAKJIOHHAS IIOCKOCTD;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYECHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINIECKUIN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOHW HACOC, apeOMETpP), HCIONb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHUYHBIE PHCYHKH H3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTUYECKUX TMPOIECCOB TpH
pelieHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ul OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0POBbSI U COOJIOJECHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMCIOINXCS 3HAHUH W IMyTEM CpaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIICIATH
uHPOpMAIIMIO, KOTOpas  SBJSIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTepHeT, BianeTh nNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMCHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJMUYHO JeNlaTh KpaTKUE COOOIICHMS O pe3ysbTaTaX MPOEKTOB WM y4eOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX NPOCKTOB M MCCICAOBAHUU paCHPEEIATh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C IMOCTABJICHHBIMU 3a/ladyaMu, CJICAUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ] B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHus ¢ 8 knacce NpenMETHbIE DPE3yJbTaThl HAa YIIIYyOJIEHHOM
YPOBHE JTOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE TeNa, HACBHIIICHHBIA W HEHACBHIIICHHBIA Map, CHOCOObI M3MEHEHUs
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN IIOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE paclIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KANWUISPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
Teruionepesayn (TerIonpOBOAHOCTh, KOHBEKLUS, U3yUYEHHUE), TEIJIOBbIE OTEPH,
ANEKTpU3aLUsl TEJ, B3aUMOJEHCTBUE 3aps/iOB, JCHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) IO ONHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUNA B
OKpyXxaromeM wmupe (B TOM 4ucie (U3HYECKUE SBICHHUS B MPUPOIE:
MOBEPXHOCTHBIE M KalWJUISIPHBIEC SBJICHUS B TMPUPOJE, KPUCTAIBI B MPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOII0COB, POIb MAarHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUIaBJICHUS, YJeNbHas TEIUIoTa MapooOpa3oBaHUsl, yJelbHas TEIUIOTAa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpsbKeHWE, COMPOTUBIICHUE MpoBoAHUKa, J/[C B 1enu MOCTOSSHHOIO TOKa,
AIEKTPUUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOT0 TOKA), MPU OMUCAHUU MPABUILHO TPAKTOBATHh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (DU3NYECKUX BEJIMYUH,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYHMHY C APYTUMU
BEJIMUYMHAMH, CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YPaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHMsS DJIEKTPUUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMI CYNEPHNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
Oma g yuactka uenu, nmpaBuiia Kupxroda, 3akon OMa a1t OTHOM 1IeTH, 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs SHEPrUU, MPU 3TOM pa3IUvaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOTO OIICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUM (PU3MUECKUX BEJMYWH, [P STOM BHIOMPATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAUBATh
JIOTUYECKYIO I[IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha HW3YYECHHBIE CBOMCTBA
bu3nUecKux sIBICHUM, (PU3nUecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJadd (C Omopod Ha 2—-3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3alUChIBaTh KPaTKOE YCJIOBHME U pa3BEPHYTOE PEIICHUE 3a/1aud, BBISIBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHbIE JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIONIB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHus U PACU€Thl, OLIEHUBATh PEATMCTUYHOCTH
[OJIyYEHHOI0 3HA4Y€HUs (U3MUECKOM BEIMYMHBI U ONPEAENATh Pa3MEpPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAaHUU  UCCIEJOBaHMSI  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHMS (HarpeBaHus) IMpH
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTPHU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJCHMH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUECKUX BEITUYHUH
(TeMriepaTypa, OTHOCUTENbHAs BIIAXXHOCTh BO3/lyXa, CWJIa TOKa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOJAHUKA, paboTra U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSAEMOM BEJIMUYMHBI C TOMOIIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHWs WU
OXJIAXKICHHMSI, UCCIIeI0BAaHUE SIBJICHUSI TEIJIO0OMEHA MPU CMEIIMBAHUU XOJIOAHON U
ropsiueid BOABI, 3aBUCHMOCTb COIPOTUBJICHHUS MPOBOJHUKA OT €ro JJUHBI,
IUIOIIAIM TONEPEYHOTO0 CEYEHHsS M YAEIbHOIO CONPOTUBIICHHUS BEIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE MOCIENI0BATEIIBHOTO U MAPAJUIENBHOIO COEAMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MPEJICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUJC TAOJUIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS;



cobOmoaTh mpaBuiaa 0€30MacHOro TpyJa Ipu padoTe C J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3YYEHHBIX TPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  BJEKTPONpUOOphl  (MIPUMEpPHI), MPEJOXPAHUTENIM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHWH, HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JBUTAaTeIh BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIGKTPUYECKHX Iener ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasinyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCTOIb30BaTh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHCBHOW JKM3HH I OOSCIICUCHUS
0e30MacHOCTH MpPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUSI 3J0POBbSI U COOJIOJECHUS HOPM JKOJOTUYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Pu3ndeckoro cojepkanus B utepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWK W CPaBHEHUS OTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(MOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUUBON HUITU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTh NpuéMaMH KOHCIECKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC IMCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIICHWS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  YHCI€ MYONWYHO  TPEJACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
UCCIIEIOBATENLCKOM IeATEeIbHOCTH, IIPH 3TOM TPAMOTHO HMCIIOJIb30BaTh U3YYCHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacmpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xonny oOyueHuss ¢ 9 knacce npeiMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh Y 00YYAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JIBW)KCHUS, HEBECOMOCTb U IIEPETPY3KHU, LEHTP TKECTH, MEXAHUYECKHUE BOJIHBI,
3BYK, MH(QPa3BYyK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3yYeHHE, IIKaJa IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUHU YYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3jauyarh  SBJIE€HUA (PaBHOMEPHOE W  HEPABHOMEPHOE
IPAMOJIMHEWHOE JIBHOKEHUE, PaBHOYCKOPEHHOE IIPAMOJIMHENHOE JIBUXKEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJIECHCTBUE Tel,
PAaBHOBECHME MATEPUAIBHOW TOYKH, PEAKTUBHOE [BH)KCHUE, HEBECOMOCTb,
KojeOareqbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYK/ICHHbIE
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpaHEHUE M OTpaKEHUE
3ByKa, MHTepdepeHIns U TUpaKkius BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTPAKEHUE U IPEIIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAXECHHUE CBETA,
pasnokeHue Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO  CIIEKTpa
U3IYy4YEHUs]) 1O ONHCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (PU3MYECKUe SBICHHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, ABWKEHNE TUIAHET COJIHEUYHOM CHCTEMBI, PEAKTUBHOE JBHKEHUE KUBBIX
OpPraHW3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPACEHHE, CEHCMHUUYECKHUE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOoe
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHU,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, pPaJAHMOAKTUBHOE
U3JIy4YeHUE NPUPOAHBIX MHUHEPAJIOB JEUCTBUE PAJMOAKTUBHBIX H3JIyYEHHHU Ha
OpraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3MYECKHUE SIBICHUS, MCHOJIb3Ys
bu3nyeckue BeNMYMHBI (CpEAHSE W  MIHOBEHHAas CKOPOCTh Tella IpH



HEPaBHOMEPHOM [IBUKEHHMH, YCKOPEHUE, NEPEMELICHUE IIPU PaBHOYCKOPEHHOM
MPSAMOJIMHEWHOM  JBHJKCHUH, YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSXKECTU, YCKOPEHUE CBOOOIHOTO
IIaJICHUsI, BEC TENA, UEHTP TAKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
IIOJHATOrO HAJl IOBEPXHOCTHIO 3€MJIY, IOTCHIUAJIbHAS JHEPT U CKATOU MPYKUHBI,
KMHETUYECKasi DJHEpPrUs, IIOJHAsl MEXaHWYecKas JHEprus, I[EpPUoJ U YacTrora
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO  TPAKTOBAaTh  (PU3MYECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3UYECKUX BEJIUYUH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUS, IMPUHLIUI
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaKeHUS U MPETOMIICHHS CBETa, (POPMYITY TOHKOU
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHMs 3apsAA0BOIO U MACCOBOIO YHUCEN IPU SANEPHBIX PEaKLUAX, [IPU ITOM
pa3nnyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTpPOUThH (PU3UUECKHE MOJENH pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHUIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3HYECKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3aa4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, TPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyaldld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBaHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYHUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABIATH MPUYMHHO-CIIECICTBEHHBIE CBSI3U M BBICTpAUBaTh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 1IaroB C ONOpPON Ha HW3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayM, BBISBISATH HEAOCTAIOIIME WM HU30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEeUIeHUs 3aJaud, MWCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbl aHAJIN3a PA3MEPHOCTEN, UCITOIb30BATh
rpadguyeckue  METOJbl  pelIeHHs]  3a7ad, [POBOJAUTH  MaTeMaTUYECKHE



npeoOpa3oBaHus U Pacy€Thl, OLIEHUBATh PEATUCTUYHOCTD MOJTYUYEHHOTO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1a4u;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMHUTh NOpPH HOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJEAOBAHMS  PACHO3HABAThb  MPOBEPAEMOE  MPEIINOIOKEHUE
(rumoTe3y), OILICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HprOTOHA, 3aKOHAa COXpAaHEHHsI YHEPTUH,
3aKOHA COXPaHEHWs UMITYJIbCa, JIEUCTBHE 3aKOHA bepHy/ulM M BO3HUKHOBEHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJeOaHUN NPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJbIX KOJeOaHUW, MPSMOJMHEHHOE paclpOoCTPaHEHHUE CBETa,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparoliel JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpEeAnojokeHue (rumoredy) O  BO3MOXKHBIX — Pe3ysibTarax  HAaOJIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHEee 3HAYEHUE U3MEPSIeMOM BEIUYMHBI M  ONpENeisss MOrPEIIHOCTh
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHMH, YCKOpEHHE CBOOOJHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeil JUH3BI W €€ ONTHYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CAMOCTOSTENIbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOTO JaBJICHUS, MEpuoja KoyiedaHH MaTeMaTH4YeCKOro MasiTHUKa OT



JUIMHBl HWUTHU, OIPENEJICHUE YCKOPEHUs CBOOOAHOIO INaJEHHUsA, HCCIEIOBAHHE
VU3MEHEHUS BEJIMYMHBI M HAIPABICHUS MHIAYKIUMOHHOIO TOKA, 3aBHCUMOCTH yTia
OTpaXEHUs CBETa OT yrja NaJeHus, yrja IPeJOMIICHUS OT YIVIa IIaJCHHUS
CBETOBOTO Jy4ya, HCCJEJIOBAHHE TPEKOB: HW3MEPEHHUE OSHEPIHMM YACTHLBI 110
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/layy WM THUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEJICTaBIIAThH
MOJyYEHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJIEC Tabmuil U TpadukoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTk mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abOpaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyHuCle: CHUIOMETP, NAaTYMKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuiabcoHa), MCHONIB3Yysl 3HAHUSA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHnn Yy4eOHO-NPAaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl JUIsl MOCTPOCHHUS
n300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3e;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpHU OOpallleHnHd ¢ NpUuOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYs MOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMalMM Ha OCHOBE MMEIOILMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BiaaeTh nNpuéMamMu KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAaHUS, MyOJIMYHO
MPEACTABIATH PE3YyJIbTaThl MPOEKTHON MJIM UCCIEI0BATENBLCKON NEATETbHOCTH NPy
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHHE Mpe3eHTAIMel ¢ y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U  TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 du3nka — HayKa 0 PUPOJIE 2
12 du3nYeCcKUe BEITUNYNHBI 4 3
1.3 EcTtecTBeHHO-HaY4YHBIN METOJ] IO3HAHUS 2
Htoro no paznemny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 2 1
99 JIBM>KeHHEe ¢ B3aMMOJICMCTBHE YaCTHII 4 2
' BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHHUE 10
3.2 WNuepuus, Macca, IIOTHOCTh 9
3.3 Cuta. Bunsr cun 15
Hroro no pazneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 NaBnenue. Ilepenaua gaBiaeHus: TBEPIABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKMIKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaGora u MomtHOCTH
5.2 [IpocThie MeXaHU3MBI
5.3 MexaHuueckasi SHeprus
Htoro no pazneny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBanue a3geioB W TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBsie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
91 DJIeKTpUYecKue 3apsbl. 3apsHKCHHBIC Teja 9 1
' U MX B3aMOJEICTBHS
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHBIC SBIICHHS 11 4
2.4 DNIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro mo pazueny 58
Pa3nea 3. [loBTopuTe1bHO-00001aK0 1M I MOAYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINN MOTYITH 5
Wroro no pazueny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBanme  pa3geqoB M TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHndyeckoe IBIDKEHHE U CIIOCOOLI €ro
1.1 30 1 4
OIMCAHU
1.2 BsaumopelictBue Ten 18 4
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no pazneny 63
Pa3znen 2. MexaHuuyeckHe KoJ1e0aHusl U BOJHBI
2.1 Mexannueckue KoueOaHus 8 3.5
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIeKTPOMaFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMarHuTHOE oJie " 6
' AJIEKTPOMAarHUTHbIE BOJIHBI
Wroro no pazneny 6
Pa3pnen 4. CBeroBble SIBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP 2




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjomeHne CBeTa aroMOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuu
Htoro no paznemny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 Mexanuueckue sBJICHHS (IIOBTOPHUTEIbHO- 5 3
' 00001IaI0ITNIT MOTYITh)
6.2 TemnoBble  SBIIEHUS (TIOBTOPUTETHHO- 3
' 00001IaOIIUI MOTYJIb)
6.3 DNeKTpOMarHUTHHIE SIBJIEHUS 3 1
' (TTOBTOPUTETHHO-0000IIAIOIIHNI MOTYIIb)
6.4 CBeToBBIE SIBJICHUS (mOBTOpPUTENBHO- 1 1
' 0600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTEIIEHO-0000IAFOIIIHI MOTYITH 4
Hroro no paszneny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI

®usuka — Hayka O npupoxne. ABneHus 1

HPUPOIBI

Du3nyeCcKue ABICHUS 1

®usnueckue BeIUYUHBL. Pa3MepHOCTb.

Owusnueckue npubopsl. [lorpemHocty npu 1

MPSIMBIX U3MEPEHHSIX

Ypok-uccnenoBasue "U3mepenue

JUHENUHBIX pa3MepOB TeA U MPOMEKYTKOB 1 1

BpEMEHH"

JlaGopaTopHas pabora "Uzmepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopatopnast pabGorta "OmnpeneneHue 1 1

pa3mepoB MajbIxX Tea. Meton psiioB”

Meroasl HayuyHOro mno3HaHusA. OnucaHue

bu3nYeCKUX  SBIEHHH C  TIOMOIIBIO 1

Mozenen

Ypok-uccienoBanue "IIpoBepka

TUINOTE3bl: JAIbHOCTh MOJETA LIAPHKA, 1 1

NYIIEHHOTO TOPU30HTAIBHO, TeM OOJbIIE,

yeM OoJibliie BhICOTA ITycKa"

Ctpoenue BEIECTBA. OMBITHI, 1




JOKa3bIBArOmue AUCKPETHOC  CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabora "OrneHka nTuameTpa
aToMa METOJIOM PsIOB (C UCIIOIb30BAHHEM
dororpadwuii)"

Ypoxk-uccienopanue "HabOmronenue
TEIUIOBOTO paclIupeHus razoB. ONBITHI 1O
0OHApY>KEHHIO JIeACTBUS in
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenue uvactul] BemiectBa. Juddyzus.
bpoyHoBckoe nBr)eHHE

13

VYpok-uccnenopanue "HaOmiogenue u
00BSICHEHUE OpPOYHOBCKOTO JIBHIKCHHS H

mupdyzun"

14

15

16

BzaumoaerictBue YJaCcTHI] BEIeCcTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC
ArperarHblie COCTOSTHUS BEILIECTBA.

OCOOEHHOCTH ~ arperaTHbIX  COCTOSHHIM
BOJIbI

Mexannueckoe JBU)KEHHUE. IlyTs,
TPAeKTOpH S, IEPEMEILICHUE

17

PaBHOMepHOE 3 HEPABHOMEPHOE
nekeHne. CKopocTh

18

19

Haxoxnenue ckopocTt, IIyTM U BPEMEHU
IPpU  PABHOMEPHOM  MPSMOJIMHEHHOM
JBHKEHUH

JlaGopatopHass pabora "OmpeneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




20

I'paduky npsAMOIMHEHHOTO PaBHOMEPHOTO
JBUKCHUS

21

22

23

Pemenne 3amgau no teme "Pacuer cpeaneit
ckopoctH"

JlaGopatopnas pab6ora "OmnpenencHue
CpeIHEH CKOpPOCTH CKOJBXEHHs Opycka
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH"

OTHOCHUTENHLHOCTD JABHMOKCHUA. Crnoxxenue
CKOpOCTeﬁ IIpH MapaJuICJIIbHOM ABUKCHUUN

24

[lonyuenue U aHaJIn3 rpaduKoB
3aBHCUMOCTH TYTH M CKOPOCTH IBIIKEHUS
OT BpeMEHHU

25

26

Pemenne rpaguueckux 3amad 1Mo Teme
"MexaHuKa. PaBHOMEpHOE
NpsIMOJIMHEIHOE ABMKEeHne"

SIBnenue HHCPpLUH. 3akoH 150:(5]0)00705

27

B3anmopeicTteue Tenm  Kak  IIpUYMHA
W3MEHEHUSI CKOpPOCTHM. Macca Ttena Kak
Mmepa MHEPTHOCTHU Tena npu
MOCTYNATEIbHOM JABUKEHUU

28

29

VYpok-uccnenopanue "CpaBHEHHE Macc 1O
B3aNMOJIEHCTBHIO TET"

IInoTHOCTE BemiecTBa

30

Jlabopatopnass pabGota "OmpeneneHue
IJIOTHOCTHU TBEPJIOTO Tesa"

31

Pemennie 3amay mo teme '"Macca Tena.
ITmorHOCTE BertecTBa"

32

Cmecn wu cmiuaBbl. [loBepxHocTHas u




JIMHENHAS TUIOTHOCTD

[TonroroBka K KOHTPOJBHOW paboTe Mo

teme "®duzuka — Hayka O MpHUPOJIE.
33 [TepBoHauanbHbie cBeneHUs 00 aTOMHO-
MOJIEKYJISIPHOM  CTPOEHUU  BEIIECTBA.
Mexanuka"
KoHnTtponbhas pabora mo teme "dusnka —
34 Hayka o npupone. IlepBoHauanbHbIe
CBEJCHUSI 00  aTOMHO-MOJIEKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"
35 Cuna. fIBnenue tarorenus. Cumia TSKECTH
36 N3o06paxenue cui. Pemenue 3amau mo
teme "OnpeaesneHue CUibl TKECTH"
37 Cuna ynpyroctu. 3akoH ['yka
38 Bec tena. U3mepenue cuit. Jlunamomerp
Ypok-uccrnenoBanue "Habmonenue
39 U3MEHEeHHS CKOpPOCTH npu
B3aUMOJEHCTBUH TEI"
40 Pemenue 3agau no teme "Cuna ynpyrocru.
Bec Tena"
JlaGopatopHas pabota "OneIThI,
41 JEMOHCTPUPYIOIINE 3aBHCHUMOCTh
pacTsbkeHus (aedopmari) MpyKUHBI OT
IIPUIIOKEHHOM CHIbI"
42 Cuna tpenus
43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila
44 Pemenne 3anau no teme "CroxeHue CHIL

PaBHopeiicTBytomas cuia”




Pemenne 3agad mo teme "B3aumMonaeiicTBrue

4 ten. Cuiel B MeXaHuke"
Pemienne 3amau no teme "Cuiia tpenus'.

46 Ypok-uccnenoBanue o TeMe
"UccnenoBaHue  3aBUCUMOCTH CHUJIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaboparopHas pabota "OnbITHI,
JNIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb  CHJIBI

47 TPEHHS CKOJBXKEHHSI OT CUJIbl JABJIICHUS U
Xapakrepa COIIPUKACAIOLIUXCS
noBepxHocrei"

48 Pemenue 3agad mo teme "B3aumonaeiicTBue
ten. Cuisl B MexaHuke"

49 KonTponbhas pabota o TEMe
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-3KCrepuMeHT "CrocoOsI
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTH
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBneHue JKMIKOCTEM W Ta30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTh  JIaBJICHUS JKUJAKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 VYpok-nipoekT "M3ydeHune cooOmarnmxcs

cocyaoB"




Ypok-koHpepeHuus "I'ugpaBinyeckue

58 "
MEXaHU3MBbI

59 Hcnonp3oBaHue BBICOKMX JaBICHUH B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenne 3amau mo Teme '"JlaBieHue
KAIKOCTH"

61 Atmocdhepa 3emam W TOpUYUHBL €€
CYIIIECTBOBaHUS

62 Ypok-uccrnenoBanue "[IposiBnenue
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 Wsmepenne arMochepHOro  JaBICHHUS.
Oneit Toppuuemnnu
3aBUCUMOCTh aTMOC(HEPHOTO JaBIICHHS OT

64 BBICOTHI HaJl ypoBHEM Mopsl. [Ipubopsl nms
U3MEpEeHUs aTMOC(EpPHOro 1aBiIeHUs

65 bapomerp-anepon. ATMocdepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumerna

67 Pemenne 3amau  mo Teme  "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCepUMEHTAILHOE oOHapyXeHHe
EWCTBUS JKUAKOCTM W Tra3a  Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHass pabora "OmpeneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, JEHUCTBYIOLIEN Ha

TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

70

IInaBanue Ten




Jlaboparopuass pabora "HccrnemoBaHue

71 3aBHCUMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Pentenne 3amau  no TeMe  "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenne 3amaa mo Teme "JleiicTBHe

74 JKUJKOCTU U raza Ha MOTPYKEHHOE B HUX
Teno"
YPOK-IIPOEKT "KoHcTpynpoBanue

75 apeoMeTpa WM JIOAKA U OINpeIeTIeHUe
rpy30MoabEMHOCTH"
[TonroroBka K KOHTPOJBHOW paboTe Mo

76 teme "JlaBiieHHe TBEPIBIX TEN, KUIKOCTEH
1 Ta3oB"

77 KonrtponsHas pabora mo teme "/laBienue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3amay Ha onpezenenne paboThl U
MOIIIHOCTHU

81 PaGora cuibl TSKECTH M CUITBI TPEHUS

82 Vpok-uccnenoanue "Pacu€r MmolIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHas pabota "U3yueHnue mpaBuia

pblyara il moABU>KHOT'O X HEIMOABUKHOI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenne 3amau no Tteme "3osoToe
npaBuiao MexaHuku" / Bcepoccuiickas
poBepoyHas paborta

88

Pemienue 3amau mo teme "PaboTta cuiib
TSDKECTH M ciibl Tpenus" / Beepoccuiickast
poBepoYHas pabora

89

90

91

YPOK-IIPOEKT "IIpoexkTupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-koHpepeHIus "[Ipocthie
MEXaHU3Mbl B OBITYy, TEXHHUKE, IKUBBIX
opranusmax"

Koaddunmenr  monesnoro  meucTBus
MPOCTHIX MEXaHU3MOB

92

93

94

JlaGopatopnast pabGora "OmnpeneneHue
KIIJI mnoaBMKHOrO W  HEMOIABHKHOTO
0s10k0B"

Mexann4geckas SHEpPTU:. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKoH COXpaHEHHUs MEXAHUYECKON
SHEPrUu

95

Ypok-3KCrIepUMEHT " DKCIEPUMEHTAIBHOE
ompeeNieHue U3MEHEHUS KUHETUYECKOU
MOTEHITMATHFHOM SHEPTHH MPU CKATHIBAHUH
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka K KOHTPOJBHOW paboTe Mo
teme "Pabota u MOIITHOCTH. DHEpTHs"




KontponsHast padora mo teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 PaGora C TEeKCTaMU o TeMe 1
"Mexanuyeckoe ABuxeHue"

99 Pa6ora ¢ tekctamu mo teme "CTpoeHme 1
BelecTna”

100 Pabota S TekctamMmu mo Teme "Cuibl B 1
npupojie

101 Pa?OTa C TEeKCTaMH nou teme "JlaBmeHue 1
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B"

102 PabGora ¢ Texcramu mo Teme "DHeprus. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB 1O 102 93

[NPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypen
OcHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOpUM H MX OIBITHBIE 1
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOTO, KHUJKOTO u 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannuueckue u
4 amopdubie Tena. ['paden. Ilomydenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CwmaunBaHue u KaIUJUISIPHOCTb. 1
[ToBepXHOCTHOE HATS)KEHUE
TennoBoe paclIMpeHne U CxKaTUE 1
Tennosoe nemxkenue. Temmeparypa
8 TemriepaTypHbIe IIKAJIBI
9 BuyTtpennsss osHeprus u  cmocoObl € 1
M3MEHEHUs
10 Buasl Tenonepenaun 1
VYpok-koHpepeHuus "Hcnonbp3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MaTEpHUAJIOB B 1
LeJsIX SHeprocoepexeHus "
12 KonuuectBo TETJIOTHI. VnenbHas 1

TCIINIIOEMKOCTD




13

VYpok-uccnenosanue "lIpoBepka runoressl
JUHEWHOW 3aBUCUMOCTH [UIMHBI CTOJOUKa
KHUJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TemnepaTrypsl"

14

YpaBHeHHE TEIIOBOTO OamaHca.
TemooOMeH U TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

Jlaboparopuass  pabora "HccnemoBaHue
SBIICHUS TEIUIOOOMEHAa NpPU CMEIIMBAaHUH
XOJIOJIHOM U ropsiuei Boab!"

Pemenune 3amau nmo teme "TerooOMeH u
TEIJIOBOE paBHOBecHE"

Jlaboparopnas ~ pabora  "Omnpenenenue
KOJIMYECTBA TEIUIOTHI, TMOJIYYEHHOTO BOJOM
npu TerIooOMeHe c HarpeThiM
METAJUIMYECKUM [TUIHHAPOM"

18

ITnaBiaenue u OTBEp/ICBaHUE
KPUCTAJUIMYECKUX  BEIIECTB. VY nenbHast
TEIUIOTA ILIABICHUS

19

20

21

Pemenne 3amau mo teme "llnaBnenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHass ~ pabora  "OmpeneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs JIpaa"

VYpoxk-uccnenosanue "CpaBHEHUE MPOLECCOB
IUTABJIGHUS ~ KPUCTAUTMYECKHX  Tel U
pa3MsrdeHus TpHU HarpeBaHUU amMOpQHBIX

TCI

22

[TapooOpa3oBanue " KOHJICHCAIIHSL.




Hcnapenue

Kunenue. VneapHas TEIJI0Ta

23 napooOpa3zoBaHMUA. 3aBUCUMOCTh
TEMIEPATYpbl KHIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

24 Pemenue 3amau mo teme "IlapooOpazoBanue
" KuieHue"
Ypok-uccienoBaHue "O0OBsacHeHNE

25 3aBUCHUMOCTH TEMIIEpaTypbl KHUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIIT ¥ HEHACBIIEHHBIA  Tap.
BitaxxHOoCTB BO311YXa
Bnaxnocte BO3ayxa u €€ H3MEpEHHE.

27 Jlaboparoprass ~ pabora  "Omnpenenenue 0.5
OTHOCHUTEJIFHOM BIAXKHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaxHocTh"
Pemlenne 3amau u  aHAIM3  CHUTYyaluH,

29 CBSI3aHHBIX C SIBJICHUSIMH HCTHApEeHHUS |
KOHJICHCAIlH

30 DHeprusi TOIUIMBA. YJeNbHas TeIIoTa
CropaHus

31 [IpuHIMIBI PaOOTHI TETIOBBIX IBUTATENCH

39 [TapoBasi TypOuHa. JIBurareiab BHYTPEHHETO
CropaHus

33 KII/I TersmoBoro aBuratess

34 Pemenne 3amaa mo teme "KIIJI TemmoBoro
nsurarens"”

35 VYpok-koHpepennus "TemniaoBbie aBUTATETH




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aK0oH COXpaHEHUsl U MPEBPAIIEHUS SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJBHOU paboTe MO TEME

38 "TeruioBbIe SIBIICHUSL. W3meHnenue
arperaTHbIX COCTOSIHUH BemiecTa"
KoHTtponbhaas pabora mo Teme "TerioBbie

39 SIBJICHUSL. Nzmenenne arperaTHbIX
cocTOsiHU BemecTBa"

40 DOnexkTpuzanus Ten. J[Ba poaa 3apsioB
Ypok-uccrnenoBanue "UccnenoBanue

41 croco0oB Ppa3IUYHBIX BEILIECTB
HadJIeKTPU30BHIBATHCS "

42 B3aumoneiicTBue 3apsyKeHHBIX Tel. 3aKOH
Kynona
Onektpuueckoe  mnose.  Hampspk€HHOCTB

43 3JIEKTPUYECKOTO MOJIA. [Ipunuun
CYNEPIIO3UIUH JIEKTPUUECKUX MOIeH

44 Hocurenn INEKTPUUYECKUX 3apsI0B.
DneMeHTapHblIi 3apsa. CTpoeHue aroma

45 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

46 [IpoBogHMKH, TUDIIEKTPUKU u
MOJIYITPOBOJTHUKHU

47 Vpok-koH(pepentus ~ "DnekTpuszanms B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no treMe "3aKoH coXpaHEeHUs

3JIEKTpUYECKOro 3apsaa




DNEeKTPUUECKUI TOK. Ucrounuku

49 1
ANEKTPUYECKOTO TOKA
Ypok-uccienoBanue "UccnenoBanue

50 JEUCTBUSL  DJIEKTPUYECKOro  IIOJIsL  Ha 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
Jlaboparopnas paboTta "Cbopka u

56 HUCIIBITAHUE AICKTPUICCKOM Lenu 1
MOCTOSIHHOTO TOKAa"

57 3aBUCHMOCTh CWJIBI TOKa OT HAIpPSDKEHUS. 1
3akon Oma aJig y4acTka 1enu
Jlaboparopnas  pabora "HccnemoBaHue

58 3aBUCHUMOCTH CHJIBI TOKa, MPOTEKAIOIIETO 1
yepe3 pe3UCTop, OT HampsHKCHHS  Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DJIEKTPUUECKOE COMPOTUBJIECHUE. Y IEIbHOE 1
COTMPOTHBIICHUE

60 JlaGopatopHass ~ pabora  "OmpeneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemienne 3amau mo Tteme "DnekTpuueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBarenbHOE u napajuieIbHOe 1

COCIUHCHUA ITPOBOIHHNKOB




64

Jlaboparopuast padora "IIpoBepka mpaBuia
CJIOKEHUS HaTpSHKCHU N npu
MOCJICIOBATEIBHOM ~ COCIUHCHUU  JIBYX
pe3uctopon”

65

Pemenne 3a7a4 no TeMe
"[locnenoBarenbHoe u napajuieIbHOe
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

Jlaboparopuast padora "IIpoBepka mpaBmia
JUIsL  CWJIBl TOKa TMpU  [apajyieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3anau Ha mpuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJAC u  BHYTpEHHEE  COIPOTHUBIICHUE
UCTOYHUKA TOKa. 3akoH OMa IS TMOJIHOM
enu

69

Pemenue 3amgau nmo teme "DJIC, BHyTpeHHEE
COIPOTHUBIIEHNE UCTOYHHKA TOKa. 3akoH Oma
IS TOJIHOM 1enu”

70

71

JlaGopatopnast pabora "Omnpenenenne 2DJ1C
N BHYTPCHHCEI'O COIIPOTHUBIICHHA HCTOYHHKA
TOKa"

[IpaBuna Kupxroda

72

JlaGopatopnast pabora "IIpoBepka mpaBui
Kupxroga"

73

74

Vpok-uccnenopanne  "M3ydenue  BOJBT-
AMITICPHBIX XapaKTEPHUCTHUK HEJIMHEHBIX
3J1€MEeHTOB"

Pabora snexkrpuueckoro Toka. MOIIHOCTb




SJICKTPHUYCCKOI'0 TOKa

75

76

JlabopaTopHas abora "Onpenenesue
patop p p
pabOThl ¥ MOIIHOCTH 3JIEKTPUYECKOr0 TOKa"

3aKkoH Jxoyns-Jlenna. [ToTpeburenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepeHIus "OObsicHEHUE u
MIPUHLIAI JIEUCTBUS JOMAaIITHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJBLHOU paboTe MO TeMe
"DnekTpuuecKue 3apsAnbl. 3apsoKeHHbIC Tela
n ux B3auMmozaeilictBua. IlocToSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KoHntponbHas pabota o TEMe
"DnekTpuuecKue 3apsAnbl. 3apsoKeHHbIE Tela
H ux B3auMoaeidcTBHA. IlocTOSHHLIN
ANEKTPUIECKUN TOK"

ITocTossHHBIE MarHuThl. MarHuMTHOE MOJIE
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

Ypok-uccienoBanue "N3yuenue
MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB
Opu UX OOBEAMHEHUH U pa3JieliCHHH.
Busyanuzanus nosst moCTOSIHHBIX MarHUTOB"

82

OnbIT Opcrena. MarnuTtHOE oJie
AIIEKTPUYECKOTO TOKA

83

84

OneiT AMniepa. MaraHuTHoOE 1oJie KaTylIKU C
TOKOM. [IpuMeHeHHe »JJIeKTpOMAarHuTOB B
TEXHUKE

Cuna Ammepa U onpeneneHue  eé




HaIpaBJICHUS

85

86

Pemienune 3amau mo teme "Cuiia Ammepa u
omnpezeneHue e€ HarpasieHus"

:‘)J'ICKTpOI[BI/IFaTeJ'H: IIOCTOAHHOI'O TOKaA.

HUcnonb3oBanue AJIEKTpOABUTaTENIe B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

87

Bcepoccuiickas mpoBepouHas pabota

88

89

Bcepoccuiickas mpoBepouHas paboTa

JlaboparopHas pabora "M3ydeHue neicTBuUs
MarHMTHOTO TOJISl Ha TIPOBOJIHHUK C TOKOM"

90

91

92

Ypok-koH(pepeHIus "IIpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"
Jlaboparopnas pabdota "KoHcTpynpoBanue u
u3ydeHue paboThl ANeKTpogBUraTess"”
JlaGopatopuast pabora "Usmepenue KII
JJIEKTPOABUTaTEIbHON yCTAaHOBKHU"

93

94

95

Onpitel @apases. 3aKoH 3IEKTPOMAarHUTHON
nHaykuuu. [Ipasuino Jlenna

Ypok-uccnenoBanue "UccnenoBanue
W3MEHEHUN 3HAUEHUs W  HalpaBJICHUS
WHAYKIIMOHHOTO TOKa"

Pemenue 3aJ1a4 o TEME "3aKkoH
ANEKTPOMArHUTHOM  WHAYKIuuU. [lpaBuno
Jlerma"

96

OnektporeHeparop. CnocoObl MOTydeHHS
AIEKTPOIHEPTHH

97

Ypok-koH]epeHuns "DIEKTPOCTAaHIMU Ha
BO30OHOBIIIEMBIX ~ WCTOYHUKA  DHEPIHUHU.




[TpoGnembr 9KOJIOTHH. TonnuBHBIC
3JIEMEHTHI U AJIEKTpoMoOuIn"

98 KontponpHast paborta "DneKTpoMarHUTHBIE 1
siBICHUS"

99 Pa6ora ¢ Ttekcramum mo Teme "TeroBbie 1
sBieHUS"
Pabota c TEKCTaMu o TeMe

100 "DneKTpuuecKue 3apsAnbl. 3apsyKeHHbIE Tela 1
U UX B3aumogencraue"

101 Pabora ¢ tekcramu no teme "[locTosHHBII 1
ANEKTPUIECKUHN TOK"

102 PaGora ¢ tekcramu mo Teme "MarHuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHAsI UHTYKITHS"

OBUIEE KOJIMYECTBO YACOB 1o 102 995

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Mexannueckoe aBHxeHHe. MaTtepuaibHas
TOYKA. Cnioco0sI ONUCaHUs 1
MEXaHUYECKOTO JBUKEHUS
Cucrema  orcyera.  OTHOCHUTEIBHOCTH 1
MEXaHUYECKOTO JBUKEHUS
BexkTopHbple  BeNMYMHBIL, ONEpalUUd  C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
Pannyc-BekTOop  MaTepuanbHOW  TOYKH, 1
NepEeMELICHNE Ha TUIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1
Pemenune 3amau no rteme "PaBHOMepHOE 1
MpsIMOJIMHEITHOE IBUKEHUE"
HepasHoMepHOE MIPSAAMOJIMHENHOE
newxeHne. CpenHsisi W MIHOBEHHas 1
CKOpPOCTb T€Ja NP HEPABHOMEPHOM
JBUKEHUU
Jlabopatopnast pabGota "OmpeneneHue
CpelHel CKOPOCTH CKOJBbKEHHUS Opycka 1 1
WM JBWKEHUS IIapuKa MO HAKJIOHHOM
MJI0CKOCTH"
PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE 1

JIB)KEHUE. Y CKOpEHUE




10

CxopocTb PaBHOYCKOPEHHOT'O
NPSMOJIMHEHHOTO ~ JBWXKEHUA. [ 'paduk
CKOPOCTH

11

Pemenne 3amau no Tteme "CkopocThb
PaBHOYCKOPEHHOTO MPSAMOJIMHENHOTO
JIBYOKCHUS"

12

13

[lepememnienne TMpu  PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

Jlaboparopnas  pabGota "Omnpenenenue

YCKOpPEHUsl Tela MpU PaBHOYCKOPECHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenne 3agau mo teme "llepemenienue
IpU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBHKeHUH"

15

JlaGopatopnast pabora "HccnemoaHue
3aBHCUMOCTH TIYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JIBYKEHUH oe3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpHpeTanusi YCKOpEHHUS,
CKOPOCTH, MPONAEHHOTO IyTH u
NepEeMCIICHUSA JJIA HpﬂMOHHHeﬁHOFO
JOBHUXXCHUSA

17

18

Pemenne 3amau mo Tteme "I'paduueckas
WHTEpOpETAlMsl  YCKOPEHHUS, CKOpPOCTH,
IIPOWJIEHHOTO MYTH M NEPEMEIECHUs IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBoOoAHOTO TaaeHus. OMBITHI
lamunes




19

Pemienne 3amau mno Tteme "YckopeHue
c¢BoOOHOTO MMaxeHus"

20

21

JIBukeHne Tena, OPOIICHHOTO TIOJT YIJIOM K
TOPU3OHTY

Pemenwne 3agau mo teme "/IpukeHue Tena,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"

22

JlaboparopHass pabora "HccrmemoBaHue
JBUKEHHS Tesa, OpPOIIEHHOTO MO YIJIOM K
rOpU30HTY"

23

Pemenune 3amau mo teme "IBmkeHHE 1O
JIEUCTBUEM YCKOPEHUS CBOOOIHOTO
najgeHus"

24

25

I[BI/I)KGHI/Ie IO OKPYKHOCTU

JIuneliHasg U yrioBasi CKOPOCTh, NEPUOA U
4acToTa

26

27

28

CKOpOCTh U YCKOPCHHE TPH JIBHIKESHUH I10
OKPYXKHOCTH

Pemenune 3amau mo teme "J[BmkeHHE MO
OKpY>KHOCTH"

Vpoxk-konpepenuust "PacriozHaBanue u
npuOMIKEHHOE  OMHCAHWE  Pa3IMYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"

29

[TonroroBka K KOHTPOJBHOW paboTe Mo
TeMe "Mexanmdyeckoe — JIBWKEHHE U
CIIOCOOBI €ro onucanus"

30

Konrtponbnas pabota o TEME
"MexaHn4ecKoe IBMKEHUE U CIIOCOOBI €ro
ormcanus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

32

33

Bropoit 3aKOH Hprotona.
PaBHOelicTBYIOIIAA cHita

Tperuii 3akoH Hprotona. Cyneprno3unus
cui

34

35

36

Cuita ynpyroctu. 3akoH ['yka
Pemenne 3amau mno Teme "Cuia

ynpyroctu"

JlaboparopHass pabora "HccrmemoBaHue
3aBUCHMOCTH CHJIBI VIIPYTOCTH,
BO3HUKAWOIIEH B TMpPYXKHHE, OT CTEIEHU
nedopMaiuu npyKUHbI"

37

38

39

Cuna tpenus. Koapounuent tpeHus
JlaGopatopHass pabora "OmpeneneHue
Kod(puimenTa TpeHHs CKOJIbKEHUS"
JlaGopatopHass pabGorta "HccienoBanue
3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40

JBrm>keHrue Tea MO  OKPYXKHOCTH MO
JIEUCTBUEM HECKOJBKUX CUJ

41

42

43

3akoH bepHymuin u noabEMHas cuila Kpbuia

Ypok-koHpepeHIus "CoBpeMeHHbIE
JIeTaTeIbHBIC anmnaparhl, cyia  Ha
MOABOJHBIX  KpPbUIbSIX, AHTUKPBUIO Ha
CKOPOCTHBIX ~ aBTOMOOWJIAX. JIBMO>KEeHHE
Moe3/1a Ha MarHUTHOM moAyike"

Cuma TSOKECTH M 3aKOH BCCMHUPHOT'O
TATOTCHUA




44

JIBr>KeHHE Tel BOKPYr I'PaBUTALlHOHHOTO
nentpa. llepsas kocMudeckas CKOpOCTb

45

46

HesecomocTs u neperpysku

PaBHoBecue MaTepUaIbHOMN TOYKH.
AOCOIOTHO TBEPIOE TEIIO

47

48

49

MowmeHT cuisl. [IpaBuino MOMEHTOB
Ypok-uccienoBasue "Onpenenenue
LIEHTPA TSKECTU Pa3IMYHBIX Tenl"
Nmnynec Tena. VI3MeHeHHMe HMMIysbCa.

NMiynsc cuiibl. YOpyroe MU HEyIpyroe
B3alMOJICICTBHE

50

51

52

3aKOHBI ~ W3MEHEGHHUS H  COXPaHCHUS
UMITyJIbCa

PeakTHBHOE NBIKEHHE

Pemenne 3amadu  mo TeMe  "3akoH
COXpaHEHUS UMITyJIbCa. PeaxkTuBHOE
JIBIOKeHHE"

53

54

Mexanuueckas paboTa U MOIIIHOCTb

Pabora cuibl TsKecTH, CUiIbl YIPYTroCTH U
CHJIBI TPEHUS

55

JlaGopatopnast pabGora "OmpeneneHue
paboThl CHJIBI TPEHUS TPU PAaBHOMEPHOM
JBIDKEHUH Tela MO0 TOPU3OHTAIBHOMN
nosepxHoctu"

56

S7

CBs13b SHEpruu U padoThI

JlaGopatopHass pabora "OmpeneneHue
paboThl CWIJIBI YNPYrOCTH MpH TOIbEME
rpy3a ¢ UCIOJIb30BaHUEM HEIOABHKHOTO U




[MOABWXKHOTO OJIOKOB"

58 [ToTeHmanpHas YHEPTUS
59 Kunernueckas sueprusa. Teopema o
KMHETUYECKOU SHEPTUu
60 3aKOH  W3MEHEHHA U COXpPaHEHUus
MEXaHUYECKON IHEPIUn
Pemenne 3amau mo Teme  "3aKOHEI
61 U3MEHEHHUS M COXpPAaHEHHsS MEXaHHYeCKOH
sHepruun"
[TonroroBka K KOHTPOJBHOW paboTe Mo
62 TeMe '"BzammopelictBue Tea. 3aKOHEBI
coxpaHeHus"
KonTtponbnas pabora o TeEME
63 "B3auMoaencTBue Te. 3aKOHBI
coxpaHeHus"
KonebdarensHoe aBmxenne. (OCHOBHEBIE
64 XapaKTepUCTUKU  KojeOaHuil:  mepuon,
4acToTa, aMILIUTyAa
Marematnyeckuit 51 IIPY>KUHHBIN
65 MasITHUKHU. JlaGopaTtopHas paborta 05
"UccnenoBanve 3aBUCUMOCTH  IE€pUOJA '
KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"
JlaGopatopHass pabGora "HccienoBanue
66 3aBUCHUMOCTH nepuoaa Kosie0aHuin 1
IIPY’KWUHHOT'O MasATHUKA OT Macchl Irpy3a"
67 ["apmonnueckue xoneOaHus
68 JlaGopaTopHas paborta "Uzmepenune 1

YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxatomue KosiebaHus. BbIHYXIeHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamenue SHEPIuu pu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccienopanue "I[IpoBepka

HE3aBUCUMOCTHU nepuoaa KonebaHuii
I'py3a, MOABCIICHHOI'O K JICHTC, OT MaCChL

rpygaﬂ

MexaHudeckue BOJIHBI: IpodOJbHBIC U
IMOIICPCUYHBIC

73

CpolicTBa MexaHWYeCKHUX BONH. JlmnHa
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccienoBaHue "HabOmronenue
uHTepepeHN U AUPpPaKIUK BOJH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"

3Byk. PacmpocrpaneHne u oTpaxkeHue

3ByKa

77

78

79

Pemenue 3amad mo reme "3ByK"

Ypok-uccnenoBasue
"OKcrnepuMEHTAILHOE oInpeeIcHue
TPAaHULl YaCTOTHI CIBIIIHUMBIX 3BYKOBBIX
Kose0aHuit"

I'pomkocT 3Byka M BBICOTA  TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpok-uccnenosanne "HaOmogenue u




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpazsyk u ynbTpa3Byk. KoHdepeHmms

81 "Hcnonp3oBaHue yJIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OEeKTPOMarHUTHOE noJje u
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepeHIus "[lkana
AIIEKTPOMArHUTHBIX BOJH. Mcmonb3oBanue

84 DIIEKTPOMArHUTHBIX BOJH JJIi COTOBOM
cBs3u. Pagnonokanusa. KocMuueckas cBs3b

85 Pemnienue 3amau Ha ornpejesieHUEe 4acTOTHI
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

86 OJeKTpOMarHuTHas  OpUpOAa  CBeTa.
CxkopocTh cBeTa

87 BonHoBeIe CBOMCTBA CBeTa:
uHTepdepeHus 1 Tudpakuus

88 JlydeBas MoJieNb CBETa U TeoMeTpHuyecKast
onTuka. MicTouHMKHN cBETa

89 [IpsimonuHeiiHOe pacnpocTpaHEeHUe CBETa.
3armenusa Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [1mockoe 3epkano

01 [TocTpoenue U300paKeHUIH,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomnienue cBera. 3aKOH MPETOMIICHUS
cseta. [lonHOE oTpakeHue cBera.

93 JlaGopatopnass pabora "HccnemoBaHue




3aBUCHMOCTHU YIJIa MPETOMIJICHHUS OT yria
MajieHusT CBETOBOIO Jiydya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

94

95

96

Ypok-uccnenoBanue "AHanus u
00BSICHEHHUE ONTUYECKOr0 MUpaxa"
VYpok-koHpepeHus "Ucnonb3oBaHue
MOJTHOTO BHYTPEHHETO OTpaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

JIunza, x01 Tyd4eil B TUH3E

97

98

99

dopmyiia TOHKOU JIMH3BI

Jlaboparopnas  pabGota "Omnpenenenue
(OKYyCHOTO pAacCTOSHUST U ONTHYECKOM
CHJIBI COOMPAFOIIICH JTMH3BI"

[lonyuyenune wu300pakeHU C IMOMOIIBIO
coOuparoniel ¥ paccenBaroLIel JIMH3

100

101

102

Vpoxk-konpepenuust "TlpuHIun neucTBus
ONTUYECKUX  IpuOOpoB  (MHUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

['ma3 KaK OINTUYECKAs CUCTEMA.
biM30pyKOCTh M JaTbHO30PKOCTh

Paznoxxenne Oemoro cBeTa B CHEKTP.
OmnbITHI HrroTona. Cnoxenue
CIIEKTPaJIbHBIX LIBETOB. [{ucnepcus cBera

103

YpoK-npakTUKyM "Habmronenue u
OOBSICHEHHE ONBITOB [0 Pa3JI0KEHHUIO
Oenoro cera B criekTp. [lonydenne 6enoro
LIBETA [P CJIIOKEHUHU 1IBETOB"

104

Omnbitel  Pesepdopna w  maHeTapHas




MOACIb aroMa

ITocrynatet bopa. Mognens atoma bopa.

105 Hcnyckanue 1 NOriaomeHue cBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Y poK-TIpakTUKyM "Habmronenue

107 CIUIOIIHBIX W  JIMHEHYaTbhIX  CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

108 PamnoaktuBHOCTE.  Anb(a-, Oera- U
ramma-u3J1y4eHus

109 Crpoenune aromHoro suapa. HyknonHas
MO/IeJIb aTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
VYpok-koHpepeHIus "JleiicTBue

112 PaAMOAKTUBHBIX HW3IyYE€HUH Ha IKUBBIC
OpraHu3Mbl. 3amuTa OT PaJUOaKTUBHOTO
n3iyyeHus"

113 SAnepHble peakuuu. 3aKOHBI COXpaHEHHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBs3U aTOMHbIX spep. CBaA3p
Macchl ¥ SJHEPTUH

115 Pemienne 3amau no Tteme "SnepHbie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cuHTe3a W nedeHHs  sAlep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepeHIus "SAnepHas

117 DHEPreTHKa. OKOJOTHYECKUE MPOOIEMBI

SICPHOM SHEPreTUKU"




IloaroroBka K KOHTpPOJIBHOW paboTe 10

118 teMe "Konebanus u BoiaHbl. CBETOBBIE U
KBAHTOBEIE SIBJICHUA"
KonTponpHas padora no teme "Konebanus

119 n BouHbl. CBEeTOBBIE U  KBAaHTOBBIE
siBiIeHus"

) Pemenne pac4eTHBIX 110 TEME

120 "MexaHndeckoe aBrKeHne"

Pl

121 Pemienne pacyeTHBIX M KaueCTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemienne pacdyeTHBIX M KaueCTBEHHBIX

122 3a7a4 110 TeMe "3aKOHBI COXPaHEHUSA

p

SHEPIruM U UMIyibca'

123 JlabopaTopubie ~ pabOTBI MO  TeMme
"MexaHndeckoe aBrKkeHne"

bl

124 JlaGopaTtopHble ~ paboTBl IO  TeMe
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie paboTsl 1o Teme "IIpocThie
MEXaHU3MBI"

126 Pemienne pacdeTHBIX U KaueCTBEHHBIX
3aaa4 o teme "TemnoBsie mpouecch”

127 Pemenne pacueTHBIX U Ka4eCTBEHHBIX
3aga4 no teMe "BiaxHocTh"
Pemienne pacdeTHBIX M KaueCTBEHHBIX

128 3amadu no Teme "KII TEIUIOBBIX

bi|

nBuraresuei”

129 Pemienne pacdeTHBIX M KAaueCTBEHHBIX

3a7a4 IO TeMe "3aKOHBI ITOCTOSHHOIO




TOKa"

130 Pemenne pacueTHBIX W KayeCTBEHHBIX 1
3aznad no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboOThl MO TeMe "3aKOHBI 1
IMOCTOSIHHOTO TOKa"

132 Jlaboparopubie ~ pabOTBI O  TEeMme 1
"CBeTtoBbI€ siBIeHUST"

133 Pabora ¢ TekcramMu MO TeMme "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"
Pab6ota ¢ Texcramu 1o teMe "Koiiebanus u

134 | 1
BOJIHBI
Pabora ¢ texctamu mo Teme "CBETOBEIC

135 " 1
SIBJICHUS

136 Pabota ¢ Tekctamu 1o teMme "KBaHnToBas u 1
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB 1O 136 45

I[TPOTPAMME







NPOBEPSIEMBIE TIPEIMETHBIE PE3YJbBTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMU ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsieMble mnpeAMeTHbIe Ppe3yJbTAThl OCBOGHHS OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

1.3

14

1.5

1.6

1.7

1.8

pa3nyaTh SIBJCHUS [0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NIECKOEC SIBIICHUE

pacrio3HaBaTh  INpOSIBIICHHE  M3YYEHHBIX  (PU3MUYECKUX  SIBICHHA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
3TOM TEpPEeBOAUTHh MPAKTHUECKYI0 3ajayy B y4yeOHYI0, BBLICIATH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UIECKUX SIBICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBJICHUS, MCIIOJb3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU HPAaBUIBHO  TPAKTOBATh
(bu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IUHULIBI
¢u3nuecKux BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIUE JTAHHYIO
¢u3MYECKyl0 BEIWYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapaKTCpPU30BaATh CBOICTBa TCII, (I)I/I3I/IquKI/IC ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3Y HN3YUCHHBIC 3aKOHBI, npu O9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3alUMCbIBATh €TO0 MATCMATUYCCKOC BBIPAKCHUC

OO0BSCHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYyalluil IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BhISBIATh
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BbACHEHHE U3 1 — 2 JOrMYecKux
IaroB ¢ omnopoil Ha 1 — 2 W3y4YeHHBIX CBOMCTBA (U3NYECKUX SBICHMH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemate pacuéTHele 3amaud B 1 — 2 [EHCTBUA, UCHOJB3YS 3aKOHBI U
bopmynbl, cBs3bIBaoOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIHu3a
YCIIOBHS 3aJ]audl 3alMChIBATh KPATKOE YCIOBHE, MOJCTABIATH (hU3NYECKHE
BEIMYMHBI B (OPMYNBI M TPOBOAUTH PACUETHl, HAXOJIUTh CIIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCThH
MOJIy4eHHOU (PU3NUECKON BETMUNHBI

pacrio3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO pEUIMTh MpPHU MOMOIIU
($U3MUEeCKUX METOJIOB, B OIMHMCAHUU HCCIIEIOBAHUS BBIIENATH MIPOBEPIEMOE
IIPEII0JIOKEHNE (TUIIOTE3Y), Pa3inyaTh U UHTEPNPETUPOBATH MMOTYYEHHBIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITA, JElaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIIOJIHATh IHPSAMBbIE H3MEPEHUs C HUCIOJIb30BAHUEM AHAJIOIOBBIX U
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
IpYrol ¢ HCIONb30BAaHHMEM MPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCleNOBaHUs, coOupaTb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUs, ClIeAyd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
HPEUIOKEHHOH MHCTPYKUUHM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEeM

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh IMPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (h)M3MYECKUX SIBIEHUH M HE0OXOAWMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHSI 3/I0POBbs U COOJIIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISITh OTOOpP MCTOYHMKOB HH(popManuu B cetd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH MW NyTEM CPaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBONHIN MOXKET OBbITH
HEJOCTOBEPHOMI

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a3/JaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTAaBJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENILHOCTh  IPYMNIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUThIBAsi MHEHHE OKPYXKAIOLINX

IIpoBepsiemble TpeaMeTHBbIe pe3yJbTATHI OCBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIBb30BAaTh IIOHATHA

1.2

1.3

14

1.5

1.6

1.7

pas3vyaTh SIBJCHUS [0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PU3NICECKOEC SIBIICHUE

pacrio3HaBaTh  IMPOSIBIICHHME  M3YyYEHHBIX  (U3MYECKUX  SBJIECHUI B
OKpY’KaloIlleM MHUpE, B TOM 4uciie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
TOM TEpPEeBOAUTHh IPAKTHUECKYI0 3ajayy B y4yeOHYI0, BBLICIATH
CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

OINKCHIBATh M3y4YEHHBbIE CBOMCTBA Teld U (U3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3n4ecKuit CMBICT MCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS MU EIUHMIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
(¢u3NYECKyl0 BEIWYHMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYNH

XapakTepu30BaTh CBOMCTBa TeJ, (U3WYECKUE SBICHUS U TPOIECCHI,
WCIIONb3ysl  U3YYEHHBIE 3aKOHbI, IIpU OTOM  J1aBaTb  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE

0OBACHATH (I)I/I3I/I‘IGCKI/IC mponeccol u CBOMCTBaA TCJI, B TOM YHCJIC U B
KOHTCKCTC chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHEeHHE U3 | — 2 JTOTHYEeCKUX
maroB C IMOMOIIIBIO 1 -2 HU3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘{CCKI/IX HBHCHHﬁ,
(1)I/I3I/I'—IGCKI/IX 3aKOHAa UJIK 3aKOHOMEPHOCTHU

pemars pacu€THele 3ajauyud B 2 — 3 JEHCTBUSA, UCIHOJB3YyS 3aKOHBI U
dopmynbl, cBs3bIBaOIIME (DU3MYECKHE BEITUYMHBI: HAa OCHOBE aHalIM3a
YCHOBUs 3aJayd 3allMChIBATh KPATKOE YCIIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX I pelleHus 3ajJaud, BbIOMpaTh 3akOHBI M (HOPMYIIHI,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYEThl M CpPaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)1/13qu01<0171 BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPHU IOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATh MMPpaBHUJILHOCTDb nopsaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMBIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OPYJAOBaHUs, OMUCHIBATH XOJ OIbITA U
(bopMyITHUpPOBaTh BBEIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHNEC 3aBUCUMOCTHU OJIHOM (bHSPI‘I@CKOfI BCIWYHNHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM MIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICI0BaHUA

MMpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HHCTPYKIUHU, U BBIYUCIISITh 3HAUCHUC BEJIMYHNHBI

coOnroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu paboTe ¢ J1ab0paTopHbIM
o0opynoBaHrEM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH W  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIIbHbBIC
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHbBIM PpPUCYHKaM, COCTaBJISATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEAOBaTeIbHBIM W HapauielIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jiMuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  MpUMEpHl  (HAXOAMTh  HMH(OpMamul O  MpuMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUUW B MOBCEIHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalieHuu ¢ npudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpefie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh UH(POPMALIMIO, KOTOPas SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHA y‘Ie6HHX 3aJlaHui HaYYHO-TIOMYJISIPHYTO




JUTEpaTypy (PU3MUECKOrO COAepkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIIBLCKOM JEATSIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH TOHATHHHBIA ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU  BBHINOJIHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHHU C
IIOCTABJICHHBIMU 33Jla4aMHM, CJICIUTh 3a BBIOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI FTOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble mnpeAMeTHbIE Pe3yJabTAaTbl OCBOEHHS OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

pa3jindaTthb ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaAHHOC (I)I/BI/I‘ICCKOC SABJICHUC

1.3

pacrno3HaBaTb  MpPOSBIEHUWE  M3YyYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXKaroIlleM MHpE, B TOM 4Hciie (U3NYECKUE SIBJICHUSI B MPUPOJE, MPHU
TOM TEepPEeBOJIUTHh MPAKTHUECKYI0 3ajady B y4yeOHYyI0, BBLIEIATH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN
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ONMCHIBaTh M3YyUEHHBIE CBOMCTBA Te€l U (PU3UUYECKHE SBIICHUS, UCIOIB3YS
¢usznyeckue BEIWYMHBI, T[PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O0O3HAUYEHUS M €IWHULIBI
Gu3nUecKux BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nuecKkyro BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (pU3NUECcKUX BEINUUH

1.5

XapaKTEpHU30BaATh CBOICTBa TECII, (1)I/I3I/II—IGCKI/IC ABJICHUA W TIPOLECCHI,
HCIIOJIBb3Yys HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBECHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3WYECKUE MPOLIECCHl M CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHTyalluil NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHUE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(bHU3MYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparompecs Ha cuctemy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3alHChIBaThb KpPaTKOE
YCIIOBHE, BBISBJIATH HEAOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE ISl PELIEHMs], IPOBOAUTE PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IIOJIYYEHHOTO  3HAYEHHUS  (PU3UYECKOM
BEJIMYNHBI

1.8

pacrio3HaBaTb MpOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOJIOB, HWCIOJb3Yys OINHUCAHHE WCCIEIOBAHUS, BBLICIATH
IpOBEpAEMOE  IPEIINOJI0KEHNEe, OLEHMBATh NPAaBUIBHOCTh  IOpsAAKA
IOPOBEIECHUS  UCCIICAOBAaHMs, Je€JaTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH MIIH (bH?:I/I‘-IGCKI/IX
CBOICTB TE€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY W3 HU30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0O HPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHuEe Hu3MepseMoil BenuuuHbl ((OKYyCHOE paccTOosHUE
coOuparonield  JTUH3BI), OOOCHOBBIBATH BBIOOpP croco0a HW3MEpeHUs
(u3MepuTeIHLHOTO TPpHOOpPa)

1.11

IPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUpOBaTh  pe3ybTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (U3MYECKMX BEIUYMH B BUIE Talnuuu
rpaduKoB, JieNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYA HpC}IJ'IO)KCHHOfI HWHCTPYKIMHU, BBIYUCIIATH 3HAYCHUC
BCJIIMYHHBI U AHAJIIU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>'I
MOTpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ 1abopaToOpHBIM
00opyI0BaHuEM

pa3nnyaTh OCHOBHBIE IPH3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeIeit:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JINH3a, [JIaHeTapHasl MOJIeNIb aToMa, HyKJIIOHHAsi MOJIEb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB |
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha WX ONMCAHUS, UCIOJIb3Yys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBICHMH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnrd  y4eOHO-TPAaKTUYECKUX  3a/Jay, ONTHUYECKHEe CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HWCIONIB30BaHMUs (U3MUECKUX 3HAHUKW B TOBCEIHEBHOM
JKU3HHU I oOecrieueHusi 0€30MacHOCTH MpHU OOpalleHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILIECTBIISATh TMOMCK WHGpOpMANUU (PHU3UUECKOTO COACPKAHUSA B CETH
WuTepHeT, caMoCTOSTeNbHO (HOPMYIHPYsI MOMCKOBBIM 3ampoc, HaXOIUTh
MyTH OMNpEJeNIeHHs JOCTOBEPHOCTH MOJIYYEeHHONW MH(GOpMallMd Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
IUTEpaTypy (PU3MUECKOro COACpKAHUS, CIIPABOYHBIE MAaTEPHAIBI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIATh PE3YIbTAThl MPOSKTHON HIIM UCCIEI0BATEIbCKOM
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BATh U3YYEHHBIN MOHSITUHHBINA
anmapar HM3y4aeMoro paszziena (U3UKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éTOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEIOBAHUN (PU3HMUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIaJ B
JEeSTENIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHKAaTHBHOE B3aHMO/ICHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o npupoje. SBnenus npupoasl. Gusnyeckue

1.1 SIBIICHUS: MeXaHHUYECKHUE, TCIJIOBBIC, 3JIEKTPUYECKHUE,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC
dusnueckre BeIUYHHBL M3MepeHHe (GU3UYECKUX BEIUYHH.

1.2 Puznueckue pUOOpHI. ITorpemnocTs U3MEPEHUM.
MexayHapoaHasi cUCTeMa €IMHUIL
EctecTBeHHOHay4yHBIH ~ METOA  TO3HAHUA:  HAOJIOJCHHE,

1 13 MOCTAHOBKA HAy4YHOTO BOMPOCA, BBIABMKCHHE THUIOTE3,

AKCIIEPUMEHT o IIPOBEPKE TUIIOTE3, 00BsACHEHHE
Ha0JII0J1aeMOT0 SIBJIICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIeIIeH
[TpakTuyeckune paboOTHI:

N3mepenue paccTOsSHUN.
15 N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENa.

Ornpesienienre pa3MepoB MaJIbIX TeJl.
W3mepenue teMmmeparypbl MpU TOMOIIM KUAKOCTHOTO
TEPMOMETpA U AaTYUKA TEMIEePaTyphI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

CTpOCHI/Ie BCIIECTBA: aTOMbl U MOJICKYJIbI, UX pPa3MCPLI.

21 OnbITHI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

99 JlBmkenue vactull BemecTBa. CBsI3b CKOPOCTH JIBUIKCHUS
' 4acTHIl ¢ TeMIieparypoil. bpoyHoBckoe aBrkenue, 1uddysus

53 B3auMoneiictBe = WacTHI[  BEUIECTBA:  NPUTSDKEHHE U
' OTTAJIKMBaHHE

2 ArperaTHble COCTOSIHUSL BEIIECTBA: CTPOEHUE Ta30B,

94 KHUJIKOCTeH W TBEPIBIX (KpUCTAJUIMYECKHX) Ted. B3ammocBszb

' MEX/y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUIX
U X aTOMHO-MOJICKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTueckue paboThI:
2.6 Ouenka  jaumamMeTpa  aroMa  METOJAOM  psmoB  (c

ucrnonb3oBanueM pororpadmii).




OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITHl 10 OOHAPY)KEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe IBM)KCHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
JIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH 1 BpeMeHU JIBHOKECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3b IIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILECTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa

SIBiIeHne TATOTEHHS W cHia TsokecTd. CHila TSDKECTH Ha
APYrux IJiaHeTax. Bec tena. HeBecoMocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

ClokeHue CuJjl, HampaBJICHHBIX 110 OJHOM MpPsIMOM.
PaBHOelicTBYIOIIASA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpeziesieHne cpeHed CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocTd. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTsbkeHus (gegopmari) Npy>KUHbl OT MPUIIOKEHHOM CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
IMOBEPXHOCTEN

3.11

@usnueckue SBICHUS B NPUPOAE: IPUMEPBHl JIBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPUPOJE,
JIEICTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenune T1BEpmoro Tenma. CmocoObl  yYMEHBIIEHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUA

JlaBnenne ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TEeMIIepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCKHEe MAIIUHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH OoT TJTyOUHBI.
Iunpocratudecknii  mapagoke. CooOmiarommecss  COCY/IBI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe mgamieHue. I[IpuauHbI
CyIIECTBOBaHUS  BO3AYymHOM  000j0uku  3emmm.  OnbIT
Toppuuemnu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JABICHHUS OT
BBICOTBHI HaJ] yDPOBHEM MOPsI

Usmepenne armocdepHoro  naasneHus. [lpuboper s
u3MepeHus aTMOchEepHOro AaBJICHUS

4.7

JlelicTBME XUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEJO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa
MOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEMCTBYIOIIEH Ha TeJo, MOrpYyKEHHOE
B JKUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JIEUCTBYIOIIEH HAa TEJIO B KHUIAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JEHCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00BbEMA MOTPYKEHHOW B
JKMAKOCTh YacTH Teda H  OT IUIOTHOCTH  KHUJKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBIEHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO
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TexHuueckue YCTPOWCTBA: cooOImaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT' A

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiiO paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3on0T0€ TpaBWIO» MexaHukd. KoadduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. IlpocTele MexaHH3MBI B OBITY U
TEXHUKE

5.6 [ToTennmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus




58 ITonHass MexaHuueckas DJHEpPrus. 3aKkOH H3MEHEHHUA U
' COXPaHEHHsI MEXaHUYECKOH SHepruu
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PABHOMEPHOM
5.9 JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus pwruara. Msmepenne KII
HaKJIOHHOM  IUIOCKOCTH. M3yueHwe 3akoHa  COXpaHEHUs
MEXaHUYECKOM sHepruu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
511 HETOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHMUS
pasjena  3JieMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHusl BemiecTBa. Macca u pasmepbl MosieKyid. ONbITHI,
' MOJITBEP K IA0IIME OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOrO COCTOSTHHUI
' BenlectBa. Kpucrannuueckue u amopdHsle Tena
6.3 OOBbsicHEHME CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKMHETUUECKON TEOPUH
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemioBoe paclIupeHne U cxaTue
6 6.6 Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOI'O
' JIBYDKEHUS YaCTHIL
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHMsS BHYTPEHHEU
' SHEPruM: TEIJIoNnepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel  Temonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITy4YEHUE
6.9 KonuuecTBo TeminoTel. Y aenpHas TEII0EMKOCTh BELIECTBa
6.10 TennooOMeH U TemIoBOe paBHOBECHE. YpaBHEHHE TEIUIOBOIO
' basamca
6.11 [InaBneHne W OTBepACBaHHME KPHUCTANIMYECKUX BEIIECTB.
' VY aenbHast TEIUIOTA TUIABICHUS
6.12 [TapooOpa3oBanue u KoHjeHcarus. Mcnapenwe. Kunenwue.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTro JaBICHHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsl paboTsl TemuoBbix asurareneit KIIJ teroBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHCHHsS W MPEBpAICHHUS DHEPTUU B TEIUIOBBIX
nporeccax

[TpakTueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJIU
WJIU caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

OmnpeneneHne aBICHUS BO3IyXa B OaJUIOHE IIIPHUIIA.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS W OXJIAKICHHUS.

[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJTMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTyphl.

HaGnronenne u3MeHEHHs BHYTPEHHEW SHEpPruM Teja B
pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW U ropsiueil BOJBI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
MpH TETI000MEHE C HarpeThIM METaJNIMYECKUM ITUITHHIPOM.

Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

OrnpeziesieHre OTHOCUTEIBHOM BIIAYKHOCTH BO3/TyXa.

Ornpenenenne yAeIbHON TEIIOTH TUIABICHUS JIb/IA.

dusnueckue SIBICHUS B IPUPOJIC: MIOBEPXHOCTHOE HATSKCHUE U
KalWUISIPHBIC SIBIICHHS B TNPHUPOJE, KPHUCTAIBI B MPHPOJIE,
usnyuenue CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUIAKOCTHBI TEPMOMETp, AATUUK
TEMIIEPATYpbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onexktpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUSL 3apSKEHHBIX TeJlI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT ~ Cymepro3WIuMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsiI0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKM U
JUDJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIJIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAENbHOE CONPOTUBJIICHHE
' BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUE MPOBOIHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenna

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU

' B ObiTy. KOpOoTKO€ 3ambIKaHue

714 [TocTossHHbIE ~ MarHUTHL.  B3auMopeicTBHe  MOCTOSTHHBIX

' MarHuTOB

715 MarnutHoe nose. MaruutHoe nojie 3eMJId U €ro 3HaYeHHUe AJis

' JKU3HHU Ha 3emiie

716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.

' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
[elicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka. Vcmonb3oBaHue

' DIIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIIOPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

790 [TpakTueckue paboThI:

OnbITHl O HAOMIOJIEHUIO AJIEKTPU3ALMHU Tell UHAYKLUUEH U Tpu




7.21

1.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSOKCHUS Ha
pesucrope.

OneIThI, [OEMOHCTPUPYIOLIME 3aBUCHUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS IPOBOAHMKA OT €ro JUIMHBIL, ILIOLIAAH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUI pu
IIOCJIEIOBATEIIbHOM COCJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUICIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepe3  pesuctop.  OmpeneneHue  MOIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOHM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
[IOCTOSIHHBIX ~ MarHUTOB.  V3yueHue  MarHMTHOIO  IOJIS
MIOCTOSIHHBIX MAarHUTOB IpU UX OOBEIMHEHUU U Pa3/ICICHUM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HanpaBJIeHUs TOKa B  Karymke. M3ydeHue paelcTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel snexrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  WHAYKIMM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUS HHAYKIIMOHHOTO TOKa

@dusnyeckue sABIECHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3emud, Apeid TMOT0COB, POIh MArHUTHOTO TIOJS JIst
KU3HM HA 3eMJie, OJISIPHOE CUSHHUE

TexHuueckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEpMETp,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpelOXpaHUTENH, AJIEKTPOMAarHur, 3JIEKTPOIBUTaTellb
MOCTOSTHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO TOKa




9 KJIACC

Kon
pasnena

Ko hnemenTa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanuueckoe paBuxkeHue. MatepuanbHas Touka. Cucrema
' orcuéra

8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHUE

8.4 HepaBHoMepHOe mnpsMosnHeliHOe aBMkeHue. CpenHss U
' MT'HOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBUKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 CBoboanoe nagenue. OnbiTel ["anunes

PaBHoMepHOe [nBUKeHHE MO OKpyxHocTu. [lepuon wu
8.7 yactrota oOpamienus. JluHeilHass W yrioBas  CKOPOCTH.
LleHTpOCTpeMUTENLHOE YCKOPEHUE

8.8 [TepBrrit 3akoH HproToHa

8.9 Bropoii 3akon Herotona

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIMIT Cynepno3uuu CUil

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHUs: CHWJa TPEHUS CKOJBXKCHHS, CHJIAa TPEHUS
' TTOKOS, TPYTHE BHUJIBI TPCHUS

8.14 Cuna Ts)KeCTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE
' CBOOOTHOTO TaIeHUS

8.15 JBuwxenne mmaHeT Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTh. HeBecoMocTh U meperpysku

8.16 PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPOE TENIO

8.17 PaBHOBecue TBEpAOTO Tema C 3aKPEIUVIEHHOH  OChIO
' BpaieHus. MomeHT cuinbl. LleHTp TsoxecT

8.18 Nmnynbce Tena. M3menenne nmnyibea. IMmynbc cuiibl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABHKEHIE

8.21 Mexanunyeckas paboTa U MOIITHOCTh

8.92 PaGora cun Tspkectd, ympyroct, TpeHus. CBsi3b SHEpPruu W
' paboThI

8.93 [ToTeHnmampHast HEPTHs Teja, MOJAHITOTO HaJ ITOBEPXHOCTHIO
' 3emu

8.24 [loTeHunanpHas 3HEPTUs CKATON IPY>KUHbI




8.25

Kunernueckas sueprust. Teopema 0 KHHETUUECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHEPIrun

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIJKCHUSl LIapHKa IO HAKJIOHHOHM mmiockoctd. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABHKECHHH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCA KakK A HEUETHBIX
9Hucell, TO  COOTBETCTBYIOIIME  IIPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHIIBI
HOopMalibHOTO fAaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIb)KCHUS. Onpenenenue KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbI TPEHUS TMPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenne pabOThl CUIIBI YIPYTOCTU IPU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M TIOJBHYKHOTO OJIOKOB

8.28

8.29

du3nyeckue SIBICHUS B npupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKCHUC TIJIAHET ConHeuHoMI CUCTCMbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTraHHU3MOB

Texnuyeckue YCTPOﬁCTBaI CIIUAOMCTP, AATYHUKU TII0JIOKCHMU,
PacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

91 KoJIe0aHuii: TIEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMatnueckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPIuu Npu KojaeOaTeIbHOM JABHKEHUH
9.3 3aryxatomue kojebanus. Beinykaennsie konebanus. Pezonanc
Mexannueckne BonHbL. CBONCTBA MEXAHMYECKHUX  BOJIH.
9.4 IIpononpHbIE U MONIEpEYHBIE BOJIHBI. [[11HA BOJIHBI U CKOPOCTh
' e€ pacrpocTpaHeHHs. MexaHM4ecKue BOJHBI B TBEPJOM TeJe,
CECMUYECKHUE BOJTHBI
9.5 3Byk. I'pomkocCTh 1 BbIcOTa 3ByKa. OTpaxxeHue 3ByKa
9.6 WNudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThI U MepHoa KoleOaHUi MaTeMaTHYECKOTO
9.7 MasTHHKA.

OmnpeneneHne 4YacTOThl W TepUOJa KojeOaHUN MPYKUHHOTO
MasiTHAKA




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHuin
IIOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH IIE€pHOJa KOJeOaHUN NPYKMHHOTO MasTHUKA OT
Macchl rpys3a. [IpoBepka He3aBUCHMMOCTH Iepuoja KojeOaHMit
rpy3a, MOJABELUICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenune yckopeHus cBOOOIHOTO MaieHUs
@dusnueckue SABICHUA B IPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIB30BAHUE YIbTPA3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DJEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHuTHas npupoja ceeta. CKopocTb cBera. BoaHOBbIE
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHune CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOULIBIO
MOOWIBHOTO TenedoHa
105 ®dusnyeckue SBICHUS B NpUpoOJe: OHOJIOTrMYECKOoe JIeicTBHE
' BUJIIMOT O, YIBTPa(UOJIETOBOTO U PEHTIE€HOBCKOTO M3ITyUeHHI
10.6 TexHuueckue ycTpoHCTBa: MCIIOJIB30BAaHME JIEKTPOMArHUTHBIX
' BOJIH /111 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 IIpsimonuHeEitHOE pacpoCcTpaHEHHUE CBETa
11.3 OTtpaxxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaXEHHUE CBETa
115 JInnza. Xop jtyyel B TMH3E
11.6 Onrtuyeckas cucteMa ¢oTroarnmnapara, MUKpOCKOIA U TeJIECKoIa
11 117 I'maz  kak  onruyeckas  cucrema.  biIHM30pykocTh U
' JATLHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroTOHA.
' CrnoxxeHue CieKTpalbHbIX IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHMOCTH yIJla OTPaKEHHUS] CBETOBOIO
11.9 Jy4a OT yIJIa MaJcHHUsL.
W3yuenne XxapakTepUCTHK W300paKeHUsI TpenMeTa B
TUTOCKOM 3€pKaie.




11.10

11.11

HccnenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia aJICHUs] Ha TPAHHMIIE «BO3yX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHUIO OEIOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIAMETOB TMPH HX
HaOJII0ICHUU Yepe3 I[BETOBBIC (PUIBTPHI
dusnueckue siBieHust B npupoje: 3arMenus Comnnna u JIyHbI,
I[BeTa TEJ, ONTHYECKHE SIBICHUS B armocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
TexHuueckue ycTpoiCTBa: OYKH, NeEpUCKor, QoToanmnapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmnwiTel Pesepdopna u mimaHetapHas Mojaenb aTtoma. Mojenb
aroma bopa

HUcnyckanne u  moryiomeHue cBera aroMoM.  KBaHTHI.
JIuneiyaThie CIEKTPHI

12.3

12.4

PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

Crpoenue atomHoro siapa. HykinoHHast MoJieab aTOMHOTO siapa.
H30TOmnEI

125

PannoaktuBHele npeBpanienus. Ilepuon noypacnana aToMHBIX
Aa1ep

12.6

12.7

SAnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBs31 ATOMHBIX SAJIEP. CBsi3b MacChl U SHEpPTUn

12.8

12.9

12.10

12.11

12.12

Peaxiuu cunrtesa u genenus siaep. Mcrounuku saeprun ConHia
" 3BE3]

SnepHas sHepretuka. JlelicTBUE paguOAKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoneHune crijionIHbIX ¥ TUHEWYAThIX CIIEKTPOB U3ITYUYEeHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

@dusznueckue  SABJICHUA B IPUPOJE: €CTEeCTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJnOAKTHBHOE
U3Iy4YeHUE TMPUPOAHBIX MUHEPAIOB, JIEHCTBHE PaHMOaKTUBHBIX
U3IyYeHUI Ha OpTaHU3M YeJIOBeKa

TexHudeckue YCTpPOWCTBA: CIEKTPOCKOI, HWHAWNBUIYAJIbHBIN




A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OID IO ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpedoOBaHMSI

IIpoBepsiemble TpeGOBaHUSI K NpeAMETHbIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOH 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O
o0mero oopazosanus Ha ocHoe ®PI'OC

[Tornmanue posiu GU3MKH B HAy49HOH KapTHUHE MUPA; CHOPMUPOBAHHOCTH
0a30BbIX IPEACTABICHUM O 3aKOHOMEPHOW CBSI3M M I103HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromniet ponu (QU3MKU B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU W TEXHOJOTHH, 00 3BOMOLUU (U3NYECKUX 3HAHMA U MX POJIH B
[EJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTHHE MHpA, O BKIAJe POCCUUCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKPY’KaIOIIET0 MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHus O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBMKEHMU KakK Crocode
CYLIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJSPHOH TEOpUH CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYLIHOCTH SIBIEHHUN NPHUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONWMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOE SBJICHUE; YMEHHUE pPACIO3HaBATh
IIPOSIBJIEHUE H3YYEHHBIX (PU3MUECKUX SBICHUM B OKPYKAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne OcHOBaMM NOHATHMHHOIO anmnapara M CHMBOJIWUYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHME HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS M IPOLECCHI,
UCIOJIB3YS (PyH/ITaMEHTAJIbHBIE U SMITUPUUYECKHE 3aKOHBI

YMeHHe OmHChIBaTh HM3YYCHHBIE CBOWCTBA Tel U (PU3UUYECKUE SBICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOAOB Hay4YHOTO MO3HAHHS C Y4ETOM COOIIOICHUS
MpaBmJI 0€30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOATEIbHO COOHMpATh SKCIEPHUMEHTAIbHYI0 YCTAHOBKY U3
JIAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUHU, OMKMCHIBATH XOJ| OMBITA U
3aMUChIBATh €0 Pe3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBECACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBATh  HM3MEPEHHs,  CaMOCTOATEIBHO  COOMpAaTh
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY II0 HHCTPYKOWH, BBIYHCIIATH 3HAYCHHC
BEJIMYMHBI M aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

MPOBEJICHHE HECJIOKHBIX IKCIIEPUMEHTATbHBIX WCCIIeIOBaHMUI;
CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTATbHYI0 YCTAHOBKY U MPOBOIUTH
HUCCIICOOBAHUC IO HHCTPYKIHMHU, NPECACTABIIATH IMOJTYYCHHBIC 3aBHCHMOCTHU




¢u3nUeckux BEIMYMH B BHUAEC TaOMUI U TpauKOB, YUUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOZEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBsI3bIBAONINE (DU3MYCCKHE BEIIMYUHBI, B YaCTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYIbI, HEOOXOIUMBIC I €€ pelieHus,
WCIIOJIB30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYCHUs (DU3MUECKON BENTUYUHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BEIMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCIOJIb3ys 3HAHUS O CBOWCTBAX (PU3MYECKUX
SBJICHUN U HEOOXO0UMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npubopaMyd M TEXHUUYECKHMHU YCTPONMCTBAMH, COXpPAHEHHS 3/10pOBbsl U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnplT  moMCcKa, MpeoOpa3oBaHHUs W NpPEACTaBieHUs  UHGOpMaLUU
¢u3nyeckoro - coiepKaHHWs C  MCIIOJIB30BaHMEM  HMH(OPMAIOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUN
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




INEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 31eMeHT cOAepPKaAHUA
o1

1 MEXAHWYECKUE SABJIEHUA

MexaHudeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema orcuéra. OTHOCHUTEHLHOCTD
JABHKCHUA

11

PaBHoMepHOe u HepaBHOMepHOe jBiKeHHe. Cpeasis ckopoctb. Popmyna s
1.2 BelumCIEHUS cpeaHer ckopoctu: V = S/t

PaBHOMEpHOE TPAMOIMHEMHOE NBUYKEHUE. 3aBUCUMOCThH KOOPIMHATHI TeJla OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEUHOTO JBUKEHUS:

13 x(f)=x,+vt

Fpa(i)I/IKI/I 3aBUCUMOCTH OT BPEMCHH I IHIPOCKHOUHM  CKOPOCTH, JIMPOCKIHNHU
NnepeMCICHus, IMMyTH, KOOPAWHATHI [TPU PAaBHOMCPHOM HpHMOJII/IHef/'IHOM JBHXXCHHNH
3aBUCUMOCTh KOOpAWHAThl TC€Jla OT BPEMCHU B ClIyda€ PABHOYCKOPCHHOTI'O
HpHMOHHHCﬁHOFO JBHMXKXCHUA:

|3 B

Sill)=vo, * t+ay »

CDOpMYJ'IBI AJI MMPOCKIHMU NMEPEMEIICHUA, TPOCKIHNHU CKOPOCTHU W MPOCKIUH YCKOPCHHA
IIpU paBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABUOKCHUU:

2
14 'Sx(r)zvﬁx'r+ax'%‘
U.\'('f)zuﬂ.\' +a, 1,

a,(r)=canst,

3 5]

2 21_4
Usy Uix “y 8y

I'padmkm 3aBUCHUMOCTH OT BpeMEHH JUIsl MPOEKIMH YCKOPEHHS, MPOEKIIMU CKOPOCTH,
IIPOCKIMN TIEPEMELIEHUs, KOOPAMHATBI IIPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUH

CBobonnoe manenue. DopMyibl, OMUCHIBAIOLIME CBOOOAHOE TMAJeHHE Tella IO
15 BEPTUKAIM (ABM)KEHHE Tella BHU3 HJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3E€MJIH).
' ['paduku 3aBUCUMOCTH OT BpPEMEHH JJIsl MPOEKIUU YCKOPEHHUSI, TPOEKIIUA CKOPOCTH U

KOOpJAUWHATHI IIpU CBO60)IHOM MMaaCHUH TEJIAa IO BEPTUKAIIN

CKOpOCTh paBHOMEPHOTO JIBM)KEHUS TeJa M0 OKpY)KHOCTH. HampaBnenue ckopocTu.
1.6  dopmyna IS BBIYUCICHHS CKOPOCTH 4Yepe3 paauyCc OKPYKHOCTH U TEPUOJ
oOparieHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:

_om

1.7 V
1.8 = Cwuna — BexTopHas puzmueckas BenmunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepsorii 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
Bzaumopencteue ten. Tperuit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}_?
TpeHne mokos W TpeHHE CKOJIbKeHUs. PopMyrna [Uisl BBIYMCICHUS MOAYISI CHIIBI
TPEHMSI CKOJIbKCHHUS:
F_=un-N
1.12 p-H
Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH yOpyroi aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TAroTe€HHE. 3aKOH BCEMUPHOTO TATOTEHUS:




1.15

1.16

1.17

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia A5 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IOoBepXHOCTH 3eMiu: F = mg.
JBuxenne utaner Bokpyr Coisnua. [lepBas xocmuueckas ckopocTb. HeBecomocTs u

Meperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.

p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIA SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckass MOIITHOCTb:

=24
I

1.18

1.19

Kunernueckas u noreHuuanbHas 3Heprus. @opmMyina i BHIYMCIECHUS KMHETUYECKOU
SHEPruu:
2

i
E ="

T

Teopema o kuHeTmyeckod sHepruu. dopmyna I BBIYUCICHUS NOTCHIMAIBHON
SHEPTUH TeJa, IOIHATOIO
Haj 3eMIEi:

E,=mgh

MexaHnyeckas DHEpIrus:
E=E;+E 2
3aKOH COXpaHEHHs MeXaHWdeckorW sHepruu. dopmyna Uisl 3aKOHA COXPAHEHMS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpamienue MexaHU4ECKOM SHEPTUU IIPU HAIMYUU CUJIBI TPEHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABIIIO» MEXAHHUKH.
Peruar. Momenrt cuitst: M - Fl.
VYcioBue paBHOBECHS pbluara:




1.21

1.22

M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510ku. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

JlaBnenue TBEPAOTO TENA.
®dopmyra 151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:

- £
p_s"

JlaBnenue raza. ATMocdepHoe JaBieHue.
I'mapocraTuyeckoe naBiieHrEe BHYTPH KUIAKOCTH.
®dopmyrna 151 BHIYUCIICHHS TaBJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3akon [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. @opmyia it ONPEACIICHHS BHITAIKMBAIOIICH CUJIBI, JCHCTBYIOIICH
Ha TEJI0, NOTPYKEHHOE B JKUIKOCTb WJIN ra3:

Ycnopue nmaBanus Tena. [InaBanue CYAOB 1 BO3AYXOILIABAHUC

Mexanuueckue kojeOaHUs. AMIUIMTYIa, NMEpUox M yactoTa konebanuil. dopwmyina,
CBSI3bIBAIOIAS YACTOTY U MEPHOA KOTeOaHHIA:

1.25

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamieHue sHeprum Ipu
Ko1e0aTeIbHOM ABUKEHUH

1.26

1.27

3aTYXaI-OH_II/Ie KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

MexaHn4ecKHUe BOIHEL HpOJlOJ'II)HI)IC " MONICPCYHBIC BOJHBI. I{J’II/IHa BOJIHBI 1 CKOPOCTH
pacinpoCTpaHCHUs BOJIHBI:

L=v-T

1.28

1.29

3Byk. ['poMKOCTh M BbICOTa 3BYyKa. OTpaskeHHE 3BYKOBOW BOJHBI Ha T'PAHUIE JBYX
cpen. MHdpa3Byk U ynbTpa3Byk

IIpaxkmuueckue pabomul

H3mepenue cpeHel INIOTHOCTH BELIECTBA; apXUMENOBOU CHUIIBL; KECTKOCTHU MPY>KUHBL;
K03 PHLIMEHTA TPEHUS CKOJIbXKEHUS; paObOThI CHIIBI TPEHUS, CHJIbI YIPYTOCTH; CpeIHEH
CKOPOCTH JABW)XEHHsS Opycka MO HAaKJIOHHOW IIJIOCKOCTH; YCKOpeHHus Opycka mpu
JBUKEHUM 10 HAKJIOHHOM  IUIOCKOCTH; 4YacTOThl M Mepuoja  KoseOaHuil
MaTeMaTUYeCKOT0 MasTHUKA; YaCTOThI U Mepuo/ia KoueOaHuil MPyKUHHOTO MasiTHUKA;




MOMEHTa CHJIBI, JEHCTBYIOIIETO Ha pbluar; padOThl CHJIBI YHOPYTOCTH NPH MOIBEME
rpy3a ¢ MOMOIIbIO HETIOABMKHOTO OJI0Ka; pabOThI CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a
C TIOMOIIIBIO MOJABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrpy>KEHHOM YacTu Tena
U OT TUIOTHOCTH >KUJKOCTH;, HE3aBHUCHMOCTH BBITAIKUBAIOLICH CHUJIBI OT MAacChl Tela;
CWJIBI TPEHUSl CKOJIbKEHUSI OT CHUJIbl HOPMAaJbHOTO JABJIEHUSI U OT pOJa MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HUKAIOUICH B MPYXHHE, OT CTENEHH JedopManud HpPYKUHBL
YCKOpEHHUs1 OpycKa OT yIila HakJOHA HaNpaBIIAIOLICH; meproja (4acToThl) KojJeOaHMit
HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEPHOJa KOJICOAHHUH MPYKUHHOTO MASTHHUKA OT
Macchl TIpy3a M JKECTKOCTH MPYKUHBI, HCCIEIOBAaHUE HE3aBUCUMOCTU IepHUoAa
KoJie0aHUN HUTSHOrO MasTHHKAa OT Macchl rpysa. lIpoBepka ycinoBusi paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUXCHHME >KUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIOBEKA, BIHMSHUE aTMOC(HEPHOrO TaBIICHHUS Ha YKHBOM
OpraHm3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICCHUE,
celiCMHYEeCKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYUKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMET, NOIIUITHUKY, PAKEThI, PbIUar, IMOABWXHBIA U HETIOIBH)KHBIN

1.31 Onoku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBOJIA, THAPABINUECKHIA IIPECC, MAHOMETpP, OapoMeTp, BEICOTOMED,
HOPIIHEBOM HACOC, APEOMET], IXOJIOT, UCIIOIB30BAHHUE YIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenn  TBEPOOTO, OKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

99 JIBmkeHnne dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHUS YacTUI[ C TeMIEpaTypoi.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 Buytpennsist sneprus. Pabota u teruionepenaya kak crocoObl HN3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teruionepeaayn: TEIUIONPOBOJHOCTh, KOHBEKIIHS, H3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y qenbHas TeIUIOEMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Qg gy

2.10 Hcnapenue u xKoHAeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPIUU B MPOLIECCEe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m xKpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTAITM3alUU. Y IebHAs TEIJI0Ta TUIaBICHUS:
212 0)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl pabotsl TemnoBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
H3smepenue ynenpbHOM TEIUIOEMKOCTH METAJUIMYECKOTO LUIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeTbli IUJIUHIP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOI TEIJIOTHI IUIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl MpPH PA3JIMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCIIapeHUS
Qusuueckue A61eHUs 6 NPUpode. TTOBEPXHOCTHOE HATSHKCHNE U KAIMJUISPHBIC SIBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmea: KalWUISIPbl, TPUMEPbl HCIOJIB30BAHUSA KPHUCTAILJIOB,
2.17  >KUAKOCTHBI TEPMOMETp, AAaTYUK TEMIEPATYypPbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnexrpuszanus Ten. J[Ba Buaa 3IeKTPUUECKUX 3aps/I0B
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKOH coXpaHEHUs JIEKTPUUYECKOro 3apsaa
3.4 OnexkTpudeckoe  mone.  Hampsok€HHOCTh  anekTpuyeckoro  momst.  [lpuHiwm
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snekTpuueckux  3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOds  Ha
' JNEeKTpHUecKue 3apsbl. [IpOBOAHUKH U TUAIIEKTPUKH
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I =q/t,U=A/q
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y IeTbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka aekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE MOJIe MPSMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruauTtHoe 1noJje MoCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrrer Dapages. SABneHue anekTpoMaranTHON nHAYKIuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia Ui DIEKTPUYECKOTO HANPSHKEHHUS TPU  TOCIEI0BATEIHHOM
COCMHEHUU TPOBOJHUKOB, NpaBWia JJS CHJIBl JJIEKTPHUUECKOTO TOKa TPH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHuUs 6 npupode: BJIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUIs )KU3HU Ha 3emIie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DSIEKTPUUECKHE TMPEIOXPAHUTENH, AIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarnuTHbIe BONHEIL. [lIKkana sneKTpOMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 TI'ma3 kak onTryeckas cuctema. Onrudaeckne mpruoOphI
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoil Cuiibl coOuparomeil JHMH3bI; (OKYCHOTO pacCTOSHHSA




coOuparomield JUH3BI (IO CBOMCTBY pPaBEHCTBA Pa3MEpPOB MpeaMETa U HU300paKeHUs,
KOTI'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJIoMIeHHs CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOITYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJia
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a u .HyHBI, OBETa TCJI, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuuecxue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-usnydenus. Peakuuu anbda-u Oera-pacmnana
4.2 Onbitel Pezepdopna mo paccesnuto anbda-vactuil. [LnanerapHas Mosienb aToma
4.3  CocraB aToMHOTrO sigpa. M30TOIEI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PAJMOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA




YUYEBHO-METOJNYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

. ®usmka: 7-W kiacc: 0a30BBIM YpPOBEHB: y4eOHUWK; 3-¢ H3/JaHHE, NepepadOoTaHHOE
[eppimkun .M., UBanos A.U. Axkunoneproe obmectso "HN3narensctso "[Ipocsenienue”

. Ouszuka: 8-i kiacc: 0a30BBI ypOBEHb: yUeOHHK; 3-€ W3JIaHue, nepepaboTaHHOE
[eppikun .M., UBanos A.W. Axunonepnoe o6miectso "U3narensctso "lIpocsenienne”

. Ouszuka: 9-if kiacc: 0a30BBI ypOBEHb: yUeOHHK; 3-€ H3JaHue, nepepaboTaHHOE
[leppimkun WM.M., I'yrhuxk E.M., HBanoB AWM. u npyrue AKIHMOHEpHOE OOIIECTBO
"U3parensctBo "lIpocBemienne"

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Y4eOHuK, TeTpaab B KJIETKY 48 IUCTOB, TeTpaau Mo 12 TUCTOB B KJIETKY ISl Ta0OPaTOPHBIX
pabor u g mabopaTopHBIX paboT, pydyka, KapaHIall, JUHEHKa, HEemporpaMMHPyEeMBbIid
KaJbKYJSTOD.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

. https://edsoo.ru/2024/10/22/poleznye-ssylki-dlya-uchitelej-predmeta-fizika/

. Cucrema OLIEHKM JOCTWKEHUWA IUJIAHUPYEMbIX NPEIMETHBIX pPE3yJbTaTOB
ocBOeHHUs yueOHoro npenmera «Pusnkay» : MeToguueckue pekomenaauuu / M. 1O.
Hemunosa,A. 0. Ilentnn. — M. : ®I'BHY «MHcTtutyr cTpateruu pasBUTHS
obpazoBanus», 2023. — 99 c.: un.ISBN 978-5-6050555-4-9

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH

UHTEPHET
. https://content.edsoo.ru/lab
. https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
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