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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€tom ¢eaeparbHOl pabouel MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS IMPEIMETHOTO COJEpKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, TOCKOJbKY (PU3UUYECKHe 3aKOHBI JieKAT B OCHOBE IIPOILIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3uku Ha YOIyOJIEHHOM YpOBHE TIpearnosaraeT YBEpEHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAy4YHBIE JOKA3aTeIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKAECHHOW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYaIbHbBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHUS MaTepUU U PYHIaMEHTAIIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TIPEACTABICHUA O poOiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuieit
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyOlEHHOM YypOBHE B paMKaxX COOTBETCTBYIOUIMX Hpoduieil oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUSI W UCHOJB30BaHUS (PU3MUYECKUX MOJIENeH, BKIIOYas TBOPYECKHUE U
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
Croco0bl UX MPOBEPKH, IUIAHUPOBATHh U MPOBOJAUTH ONBITHI, SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HAKOMCTBO cO cepamu nmpodhecCHOHAIBHOW ACATECIBHOCTH, CBSA3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIE ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmero oOpazoBanusi oTBoautcss 302 yaca: B 7 kiacce — 102 gaca (3 gaca B
Heneno), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 98 yacoB (4 vaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wzmepenne Qusnuecknx BenuuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCcTBEHHbIE HAyKdM H3y4yaloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHndeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSL.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIbHO, TEM O0JIbIlIe, YeM OO0JIbIlIE BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne uactul BemiecTBa. CBsA3b CKOPOCTH JABWKEHUS YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHEM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naswxkenue. Ilyte u  nepememenue. PaBHOMepHOe H
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nBrkeHUs Teil. CkopocTb. CpenHss CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padykm 3aBUCMMOCTEN BENMYMH, OMNMCHIBAIOUIMX JBIKEeHHE. OOmmue
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JIBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEHUU. IInotHOoCcTh BemecTBa. CBs3b IUJIOTHOCTH C
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHS (IIapvKa B KUAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTH pacTsDKeHHS (1medopmariim)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HNasnenue. Cuna gaBnenus. CiocoObl YMEHBIIICHHUS U YBEJIHMUCHUS JaBICHHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  DNIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHON oOonouku 3emun. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cioBUE BOSHUKHOBEHUS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBienue nercTBUs aTMoChHEpPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH Ha TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MexaHnu3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBuso
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas oHeprus. KuHeTmueckas ©W NOTEHIMAIbHAs SHEPTHUS.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOM MJIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KJIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mopenn TBEPIOro, JKUIKOTO W Ta3000pa3HOr0 COCTOSHUW BELIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU Teopuur. [I0BEpXHOCTHOE HATSHKEHUE, CMAuyMBaHUE, KAWJUISPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buyrtpennsis  sHeprus. CrnocoObl H3MEHEHUSI BHYTPEHHEH DHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TemnaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple ABUTaTEId M 3allMTAa OKpPY)KAIOWIEW cpeapl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



HaOnronenue kuneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMW COJIA MJIU caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro o0béMa u
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsaioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIioBoeE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma Juist ydactka uenu. IlocienoBarensHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje€ 3JIeKTpUdeckoro Toka. OnbeIT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyYMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUA  DJIEKTPUYECKOTO OIS HA NPOBOJHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa NPH MAapajuieIbHOM COEOUHECHUHN
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBaHMS WIM HOJYITPOBOJIHUKOBOIO IHO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MAarHUTHOTO TMOJISl TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKa.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl omMcaHus
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpeTalis YCKOPEHUsI, CKOPOCTH, MPOUJIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallleHus Mpyu PaBHOMEPHOM JIBUKEHUU MO OKPYXKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpEHUs TIOKOsI, Ipyrue Buibl Tpenus. Koaddurment tpenus.

JIBUKEHHE TE O OKPY>KHOCTH MO/ IECTBUEM HECKOJBKUX CHIL.

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMyKEHHE TTOe3/1a Ha MarHUTHOM TOTyIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EpETPy3KH.

PaBHOBecue matepuanbHOl TOUkU. AOCOIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSKeCTH, YHpPYTroCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SJHEprus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTUU.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOmnronenue paBHOBeCHS TeJ, CBOOOIHOTO MafeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKONBXCEHUS Opycka WM JABHIKCHHS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[TpoBepka rUMoOTE3bl: €CIIM MPU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 Ha4aJIbHOMN
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhPuIEieHTa TPEHUS CKOTBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YINPYrOCTH TMpU  NOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojieOaHus. 3aryxaroliue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTepepeHus u nudpakius. JJinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BRIHY)IECHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

Hab6mnronenue nntepdepeHunu u qudpakiiii BOJH Ha HOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OnpeneneHue 4acToThl U MEPUOa KoJeOaHU IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.



Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

DONEeKTpOMarHuTHOE  ToJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akoH npesnomiieHusa cBeta. [loHoe oTpakeHue cBeTa.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yIila MPEJIOMJIEHUS OT yTIjla MaJeHus CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl MO BOCHPHUATHIO IIBETA MPEIMETOB IMPU UX HAOMIOACHUHU 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsSJ0BOIO U MacCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HaOmroieHre CrlomHbIX U JIMHEUYaThIX CIIEKTPOB U3TyUYCHUSI.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENBEHO-0000IAIONINI MOAYb MTPEIHA3HAUEH IJISl CHCTEMaTU3aluu
U 0000IEHWS TPEIMETHOTO  COACPKAaHWsI ¥ OMbITa  JACATEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKE.

B mpouecce wu3yueHus MAAHHOTO MOIYJI pPEAIU3YIOTCSA W IOJy4aroT
nanbpHelIee pa3BuUTHE ydYeOHBIE JCHCTBHUSA, OOECTICUMBAIONINE JOCTHKECHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U OIMCAHUE SIBJICHUM Ha OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIIEN0BATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MMOCTAHOBKA LENM U IJIaHUPOBAHUE HCCIEIOBAHUS, aHAINW3 JaHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, HHTETPUPYIOLIUX COAEPKAHUE PA3HbBIX Pa3J/IeiioB;

BBIIIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOThI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

padoTy HaJ rPyINIIOBBIMU WM UHIUBUAYAIbHBIMU IPOEKTAMH, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(U3HKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIMUIIOB B JEATECIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (PU3NUECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAy4YHOU JHOO03HATEIBHOCTH, HMHTEpPEca K HCCIIEeIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTUUYECKUX 3aj]ad (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAllMsSd HAa TMPUMEHEHHE (PU3NYECKHX 3HAHWHN IS pelieHus 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUN, YMEHMH (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTte OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIEe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIAITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHs] B paccMaTpUBAeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, MTOTYyUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMalbHYHO  (QopMy  MpencTaBiICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pENICHUS (PU3NUECKOW 3aaqd WM
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIliy U TIpejiarath iaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYroTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHU:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOII0IeHNE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIHHENHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE JBUKEHHUE, WHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JNBW)KEHUS C PA3JIMYHBIMA CKOPOCTSIMH B )KMBOW M HEXKUBOM NPHUPOAE, ACUCTBHE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUM;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOrO Teja, JAaBI€HHE CTOJ0a KMIKOCTH, BBITAIKUBAIOLIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS W EJUHUIBI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI TIPaBWJIA CIIOKEHHSI CWJI (BJOJL OJHOM TpsiMoil), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEalbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MTPOIIECCOB, SIBJICHUH, MPUMEHITH GU3UIECCKUE MOIEIHN TSl O0BSICHEHUS
(bU3UYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATHh (PU3NUYECKUE SIBICHMSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUN (PU3WUYECKUX BEJIWYWH, IIPU ATOM BHIOMpATH aeKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CIICIACTBEHHBIC CBS3U M BHICTPAWBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU ¢ Omopod Ha U3y4YEHHBIE CBOMCTBa
bu3nUecKux sBICHUM, (PU3nyecKkrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTh pacuéTHble 3a1auu (B 2—3 JOEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 (HopMyJ, CBA3BIBAIONTUX (PU3HUCCKHE BEIMYHMHBI, 3alMMCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIEHWE 3a/aud, BBIABIATH HEJOCTAONIME WU U30BITOUHBIE
JaHHBIE, OOOCHOBBIBaTH BHIOOP METOJa pEHICHUS 3aJaud, HCIOIb30BaTh
CIIPaBOYHBIC JaHHBIC, TPOBOJUTH MAaTEMAaTHUYECKHE MPEOOpa30oBaHUSA U PACUETHI,
OIICHWBATh PCATHCTHYHOCTH IOJYICHHOTO 3HAYCHUS (PU3NYSCKON BEITUYUHBI H
OTIPENEISITh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3aJlaui;

pacro3HaBaTh MPOOJEMBbI, KOTOPhIE MOXXHO pEUIUTh TMPU  [OMOIIU
GU3MYEeCKUX METOJIOB, M TpeaiaraTh OPHEHTHPOBOYHBIM CIOCOO pEIICHUS, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(TUMoTE3y), UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YNIbTAT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WM (PU3NUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MCHEHHUE CKOPOCTH TIPH B3aMMOJICHCTBUM TeJ, TIepeiada JaBICHHS KUIKOCTHIO
U Ta30M, MPOSBICHUE IEHCTBHUS aTMOCHEPHOTO HaBJICHHS, ACHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJI0KEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHsI (HU3MYECKUX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CUJa TPEHHUS CKOJBXKEHHUS, IaBJICHHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIONIAs Ha TMOTPYKEHHOE B KHUIKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
METO/Ja W3MepeHus, (PUKCHpPOBaATH IOKa3aHUS MPUOOPOB, HAXOJIUTH 3HAYCHUE
U3MEPSIEMO BEIMYUHBI C TIOMOIIBIO YCPEIHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh TIOTPEITHOCTh U3MEPECHHI;



IPOBOANTH HECIOKHBIE SKCIEPUMEHTAJIbHbIE MCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHsI OT IUIOIIAJM COINPUKOCHOBEHHUS TeJ, CHUJIbl YNPYrOCTU OT YJUIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPEJICTABIISITh MOJTYYCHHBIE 3aBUCUMOCTU (DPM3MUECKUX BEJIUYUH B BUAE TAOJHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOLIMECs] COCynabl, OapoMmeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKUI Hpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpHU OOpalllEHHH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIOJIb30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKOro coaep)kaHus, CIpPaBOYHBIE MaTepUalbl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB WMH(pOpMaluu (PU3HUECKOTO COJEp’KaHUs, B TOM YHUCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBHINOJHEHUU YYE€OHBIX MPOEKTOB U HCCIEAOBAaHUN paclpenensiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHiy oOyueHus ¢ 8 knacce mpeaMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC Tela, HACHIIEHHBIM M HEHACBHIIIEHHBIA TMap, CIOCOOBI M3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsi, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKass CUCTEMA) U CHUMBOJIMYECKUN SI3BIK (PU3MKHU TpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terutonepenayn (TerIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TEIUIOBBIE TIOTEPH,
AIIEKTpHU3AlLMs TEN, B3aHMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) MO OINHUCAaHUIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKWX  SBICHUA B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJisi NIl KWU3HW Ha 3emjie, TOJSIpHOE CHSHWE), TpPHU OTOM TEepPEBOAUTH



MPAKTUYECKYI0 3aJady B Y4eOHYI, BBIJCIITH CYIICCTBEHHBIE CBOWMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAas TEIJIOTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQKHOCTh BO3AYyXa, DJEKTPUYECKUM 3apsii, CcuUja TOKa, DIEKTPUYECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMMCAHUU TIPABMIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX O0O03HAYEHUS U E€AUHULBI (DU3NUYECKUX BEJIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3UIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU PeaJbHBIX OOBEKTOB, MPOILIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, IIPOIECCOB, SBICHUMN, MPUMEHATh (PU3HUCCKHIE MOJICIH JIJIs OOBSICHCHHS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3aJ]aud, B TOM YHCIE TPEOYIOIHUE YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 ILEMOYKY PACCYyKIACHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
bu3nUecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBS3BIBAIOIIMX (DU3NUYECKUE BEITUUYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JTAaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCTO0JIb30BaTh IrpaduuecKue METOAbl PEIIeHUs 3ajad, TPOBOJIUTH



MaTeMaTHYeCKHE MpeoOpa3oBaHUsl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpU [OMOIIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TelN (KanWUISPHBIE SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HArpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPaTypbl JKUJIKOCTH M IUIOMAAM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBa 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (OPMYIUPOBATH MPOBEPSEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE MU KOCBEHHbIE HW3MEPEHHUS (DU3UYECKUX BEIMYMH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpoOB, 0OOCHOBLIBATH BHIOOP METOJa M3MEpeHUs, (HUKCUPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3[yXa OT e€ro oObémMa M HarpeBaHHs WJIU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IPOTEKAOIIETO0 YEpe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITENIHLHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOmoaTh mpaBwia 0€30macHOTO Tpyda mpu paboTe ¢ JabopaTOpPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PUIUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETP, THUTPOMETp, JIBUraTellb BHYTPEHHErO  CropaHwus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH U3YYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEITHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUHd C NMPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWK W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGMOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWcle MyOJMWMYHO  TPEACTaBIsATh  PE3yJNbTaThl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPU BBITIOJTHEHUH y4e€OHBIX MPOEKTOB M MCCIEAOBAHUIN (DU3UIECKUX MPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJL B JICATEIBLHOCTH TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 knacce TnpeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIYCKaHWsl M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JBUJKEHHE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBHYKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kojie0aHus), PE30HAHC, BOJIHOBOE IBMKEHHME (PAacCIpOCTpaHEHHE U OTPAKEHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (pU3ndecKue sIBJICHUS B MPUPOAE: MPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHU,
€CTECTBEHHBII paJMOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajjaduy B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NMEpPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOLIHOCTb, NOTEHIIUAJIbHAS SHEPTHUS TeNa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IPEIOMIICHUSA
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHWJI, MPUHLHI OTHOCUTENbHOCTU ['amunes, 3axoHbl HproTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BOO U MAacCOBOI0 YHUCEN MpPH SIEPHBIX PEAKIUAX, IPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJEIH s OObIACHEHUs
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4YHCJIe TPeOyIOUIMe YHCIEHHOTO OLIEHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOIINX (PU3NYECKHUE BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pelIeHUs  3aJady, MPOBOJUTH  MaTeMaTHYECKHe



npeoOpa3oBaHMs U PacUEThI, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HAUCHHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M TMpeasiaraTh OPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMbBITHI MO HAOMIOACHUIO (HPU3MUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTU IMPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEHUYAThIX CIIEKTPOB M3Iy4deHUs): (POpMyIHpOBaTH MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaesnss
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiel JUH3bI W €€ ONTUYecKas Cuiia, paJAHuOaKTUBHBIM (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAIIM3UPOBATh TMOJyYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUTMHBI HUTH, OMPEACIICHHE YCKOPEHHUS CBOOOTHOTO TMAaJCHHs, HCCICAOBaHUE
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHus, yIja MpeIoOMJIEHUS OT yria MaJcHUs
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpPAaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY, NPEACTABIISATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToanmapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMYECKHX MPOIECCOB MpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl IS MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl oOecrieueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENHLHO (HOPMYITUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATYpy (DU3NYECKOTO COACpIKAHUs, CIIPABOYHBIE MaTE€pPHANIbI, PECYPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COACpPKaHUSA, MyOIUIHO
MIPEICTABIIATh PE3YIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3nena (U3MKK W COMPOBOXKJATh BBICTYIUICHHE IMpPE3E€HTalued C y4éToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypcsl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
JIBMOKEeHHE U B3aUMOJIEHCTBUE YaCTHII
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10
3.2 WNuepuwmsi, Macca, MIOTHOCTH 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCIaMU, XKUJAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO

Wroro no pazueny 28

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus

Hroro mo pazueny 19

Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHne u CBOMCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 31 10
2.3 MarauTHbI€ SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHrYecKoe IBHKEHUE B CIIOCOOBI €ro
1.1 15 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 16
1.3 3aKOHBI COXPAHEHUS 12 1 2
Hroro mo pazueny 43
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 Mexannueckne BOJIHBL. 3BYK 6 3
Hroro no pazneny 14

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

DIIeKTPOMArHUTHOE MOJIE U

3.1 4
AIIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazneny 4
Paznen 4. CBeroBbIe SIBICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 2




Hroro no pazgeny 12
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Wroro no pazueny 12
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 4 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TOBTOPHUTEIHHO-0000IAOIINI MOIYIIb)
6.4 CaetoBble sBIIeHUs (IOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 2
Hroro mo pazueny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98 3 26.5




HOYPOYHOE INIVIAHUPOBAHUE

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

®dusukKa — HayKa o npupoje. ABiaeHus 1

PUPOJIbI

dusnyueckue sIBICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

®uznueckue npudopsl. [lorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Meton psiioB”

MeTtonbl HaydyHOTO NO3HaHUs. Onucanue

(Gu3NYECKUX SIBICHUHN C TTOMOIIBIO 1

Mozenen

Ypok-uccnenosanue "[Iposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. ONbITHI, 1




JAOKa3bIBAOIHNE JUCKPETHOC CTPOCHHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3auMmoelicTBre yacTUIl BENIECTBA:
HpI/ITﬂ)KeHI/Ie " OTTAJIKUBAHUC
ArperatHble COCTOSIHUSI BEIIECTBA.

OcoOeHHOCTH arperaTHbIX COCTOSHUIN
BOJIbI

Mexanunyeckoe nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHnue cKopocTH, IIyTH U BPEMEHHU
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JBHKEHUH

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHnas pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OTHOCHUTENBHOCTH ABHKEHUS. CII0KEHHE
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpeMEHHU
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBiieHnEe MHEPLMH. 3aKOH UHEPLIUHU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYNATEeNFHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBUIO TET"

29 IInoTHOCTE BelecTBa

30 JlaGopaTtopHast pabota "Onpenenenue
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
ITmorHOCTE BerecTBa"

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHntpoinbnas padota nmo teme "dusnka —

34 Hayka o npupoze. Ilepponagasibubie
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cui. JlunamomeTtp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OmnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUJIOKEHHOM CHIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenune 3angau no reme "CrnoxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIbI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

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

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
[Tackans

54 ITHeBMaTHUECKHE YCTPOICTBA

55 3aBUCHMOCTH JIaBJICHUS YKHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 Bbapomerp-anepoua. AtmocdepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

67 Pemenne 3amaa nmo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcrepuMEHTaIbHOE OOHAPYKEHNE
JIeMCTBUS )KAIKOCTH | Ta3a Ha
NOTPYXEHHOE B HUX Teno"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Vccienoanue

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

72 BosayxomiaBanue. [naBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JlelicTBue

74 YKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
1 ra3oB"

77 KoHTtposbHas padota mo teme "JlaBienue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3agau Ha onpeneneHue paboOThI U
MOIIIHOCTHU

81 PaGora cuinbl TSHKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM IIPHU NOIBEME O JIeCTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3yueHue npaBuia

pbryara Jjisi IoABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omno0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3agau mo reme "Paborta cuibl
TSDKECTH U cuitbl Tpenust” / Beepoccuiickas
poBepovHas paboTa

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT noneznoro neicTBust
IPOCTBIX MEXaHU3MOB

92

93

94

JlabopaTtopHast pabora "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4geckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

95

VYpok-3KcrepuMeHT "IKCIepUMEHTAIBHOE
onpeJieJieHue N3MEHEHHUS! KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u MmourHoCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna”

100 PaGora c' 'TCKCTaMI/I o Teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue ¥ KanWISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe paclIMpeHne U cxKaThe
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Tennonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJsIX SHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

Jlaboparopnas pabota "Hccienoanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThIM
METANINYECKUM HHJIMHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenne 3amau nmo treme "IlnaBienne u
OTBEp/IeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEeHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUH aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypok-uccinenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBIEHHBIA Map.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHON BIAXKHOCTU BO3ayXa"

28 Pemenue 3amay no reme "BaaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETJIOBBIX ABUTATENEH

39 [TapoBas Typ6uHa. /I[Burarens BHyTpEHHETO
CTOpaHHUS

33 KII/I TersmoBoro aBuratess

34 Pemenne 3agau mo treme "KIIJ] TermoBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpYyXKarolen cpeant”

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON paboOTeE MO TeMe

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMH BeriecTa"
KoHnTtpoinbnas padota mo teme "TermmoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
cocTOsiHU BemecTBa"

40 DOnexkTpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BHIBATHCS "

42 B3aunmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 JNEKTpUYECKOro noJs. [IpuHiun
CYNEPIO3ULNH IIEKTPUUECKUX TTOTEH

44 Hocurenu snekrpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToMa

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [TpoBOAHMKY, TUINEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




Onektpuueckuit Tok. ctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DneKTpuyecKas 1erb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKAa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTIPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
yIETBHOTO COMPOTUBICHUS MPOBOJHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

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

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlaboparopHas pabota "IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J171s TOJIHOM
enu

69

Pemenue 3amau o reme "DJIC, BHyTpEeHHEE
COIPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHas pabota "IIpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1€MEeHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHas pabota "Onpeznenenue
pabOThl ¥ MOIIHOCTH 3JIEKTPUYECKOr0 TOKa"

3akon JIxoyns-Jlenna. [Torpedurenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHUCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DrekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuUecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUUYECKUN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOT'O TOJISL TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHUH U Pa3/IeieHUN.
Busyanuzanus nosst moCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe nose
JNEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTpOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

8 omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcrnonb30BaHuE 3EKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickast mpoBepouHas pabota

88 Bcepoccuiickas mpoBepouHas pabota

89 JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 Jlabopatopnast padota "N3zmepenne KII1/]
3JIEKTPOJIBUTATEIbHON YCTAaHOBKU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuu. [Ipasuno Jlenma
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIEKTPOMArHUTHOM MHAYKIUH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPTHUH.




[IpoGnems! 3xonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TekcTaMu 110 TeME

100 "DIeKTpUUeCKHe 3apsabl. 3apsKCHHBIC Tena 1
U UX B3aumogencraue"

101 Pa6ota ¢ Texctamu 1o Teme "IlocTosHHBIN 1
ANEKTPUIECKUHN TOK"

102 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHAsI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Ne i/

Tema ypoka

Mexanudeckoe aBr>xXeHue. MarepuainbHas
Toyka. CrrocoObI OIMCAaHUI MEXAHUYECKOTO
JIBUKECHUSA

Cucrema orcuyera. OTHOCHTEIIBHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

KoanuecTBo 4yacoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BexTopHbIe BETUYMHBL, ONIEPALMH C
BEKTOpPaMH, ITPOEKLINN BEKTOpoB Pannyc-
BEKTOpP MaTe€pUaIbHOU TOUKH,
IIEPEMEILEHUE HA IIIIOCKOCTH

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
Pemenue 3amau mo reme "PaBHOMEpHOE
MpsIMOJIMHEIHOE ABMKEeHue"

HepaBHoMepHOE NpAMOIUHENHOE
nBuxkenue. CpeaHsisi © MTHOBEHHAs
CKOPOCTH T€JIa TP HEPABHOMEPHOM
JBAKECHUH

JIaGopartopHas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka
WIIH JIBVDKEHUS apuKa 10 HAKIIOHHOH
miockocTu”

PaBHOYyCKOpEHHOE NPSIMOTUHENHOE
JBHKEHUE. Y CKOpEHUE




CxopocTh paBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO IBYOKEeHHS. ["paduk
ckopocTH Pemenue 3aa4 no teme
"CKOpOCTh PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBUKEHUA"

[lepemenienue npu paBHOYCKOPEHHOM
IPSIMOJINHENHOM JIBUXKEHUN

10

11

12

13

14

Jlaboparopuas pabota "Onpenencaue
YCKOPEHHUS TeJia MPH PaBHOYCKOPEHHOM
IBMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"

Pemenue 3amau o treme "IlepemeniecHue
[IPH PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM
nBIOKeHun"

JIabopatopHas pabora "HccnenoBanue
3aBUCHMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBI)KEHHH 0e3
Ha4aJbHOM ckopocTu"

I'pacdmueckas mHTEpIIpeTallis YCKOPEHUS,
CKOPOCTH, IPOMJAEHHOTO ITYTH U
nepeMenieHus AJis MPSIMOIMHEHHOTO
JIBKCHUS

Pemenue 3anay no teme "I'papuueckas
WHTEpIpETaIMs YCKOPEHUsI, CKOPOCTH,
MPOMIEHHOTO ITYTH U NEPEMEILECHUS 1151
MPSMOJIMHENHOTO ABMKEHUS"

15

Yckopenue cBo001HOTO TafieHns. OMBITHI
T"ammnies Pemenue 3aga4d mo TeMe
"YckopeHnue cBOOOAHOTO TaieHus"




16

JIBrokeHue Tesa, OpOIIeHHOTO MO YITIOM K
ropu3oHTy Penienue 3agad o reme

" JIBroKkeHue Tena, OPOIIEHHOTO MO YIJIOM
K TOPU3OHTY"

17

Jlaboparopuas pabota "HccrnenoBanne
JIBMDKEHUS Teja, OPOIICHHOTO MOJT YIJIOM K
rOpU30HTY"

18

19

Pemenue 3amad mo treme "J[BrokeHue 1oy
JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

Z[BI/I)KGHI/IC I10 OKPYKHOCTHU

20

JInHeliHas 1 yrioBas CKOPOCTb, IEPUOL U
JacTtoTa

21

22

23

CKOpoOCTbh U YyCKOPEHME MPH IBUKEHUH 110
OKpYy’KHOCTH Pemenue 3a1a4 o reme
"JIBUKEHHE 11O OKPY>KHOCTH"

Ypok-koHpepeHnus "PacniosHaBaHue u
MpUOIIHKEHHOE OMMCaHUE Pa3TUYHbIX
BHUJIOB MEXAHUYECKOTO IBMKEHUS"

IToaroToBka k KOHTpOJ'IBHOﬁ pa60Te oo

TeMe "MexaHnuecKoe ABMKEHUE U
CII0COOBI ero onucanus"

24

KonTponbhas padbota no teme
"MexaHnYEeCKOE ABMKEHUE U CIIOCOOBI €T0
onucauus"

25

26

[IepBe1it 3akoH HeroToHa. Bexktop cuitbl

Bropoii 3akoH HeroTOHA.
PaBHoOpnelicTByrOIIAs cHita




Tperuii 3akon Herotona. Cynepnosunus

27
CHUII

28 Cuia ynpyroctu. 3akoH ['yka Pemenue
3aja4 1o reme "Cuna ynpyroctu"
JlabGopaTtopHas padora "VccienoBanue

29 3aBUCHUMOCTHU VCI/IJ'IBI YIIPYTOCTH,
BO3HHUKAIOIIEH B MIPYXKHUHE, OT CTENICHU
negopManuy npyxuHb"

30 Cuna tpenus. Kosdduuuent tpenus

31 Jlaboparopuas pabota "Onpenencaue
K03 (UIIMEeHTA TPEHUS CKOJIbKEHUS"
JlaboparopHas pabdota "HccnenoBanue

32 3aBHUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO JIaBJieHUs"

33 JIBU>KEeHHE TeJ M0 OKPY>KHOCTH MO/
JIECTBHEM HECKOJIBKUX CHUJI

34 3akon bepuynnu u nogbEMHas cuiia Kpbliia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIC anmnaparkl, Cy/1a Ha

35 MIOJIBOJTHBIX KPBUIBSX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOWIISIX. J[BIoKeHHE
rmoe3/1a Ha MarHUTHOM Mo yke"

36 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS

37 JIBYDKEHHE TNl BOKPYT TPaBUTAIIMOHHOTO
ueHrpa. [lepas kocMuueckasi CKOPOCTb

38 HeBecomocTs 1 nieperpys3ku

39 PaBHOBecue MarepualbHON TOUKHU.




AOGCOIOTHO TBEPIOE TEIIO

40 MowmenT cuibl. [IpaBuiao MOMEHTOB

41 VYpok-uccnenosanue "OnpeaeneHue
LIEHTPA TSHKECTU PA3JIMYHBIX TET"
Nmnynsc Tena. 3menenne uMmiyinsca.

42 Nmnynbee cuiibl. YIIpyroe u HEYIpyroe
B3aUMOJICICTBUE

43 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMITYJTbCa
PeaktuBHOe ABMkeHue Perenne 3amad no

44 TeMe "3aKOH COXPaHEHUS UMITYJIbCA.
PeaktuBHOEe nBuxeHue"

45 Mexanunueckasi paboTa U MOIIHOCTb

46 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHJTBI TPEHUS
Jlaboparopnas pabota "Onpenenenue

47 paloThI CUJIBI TPEHMSI ITPU PABHOMEPHOM
JBM>KEHUH TeJla 0 TOPU30HTAIBLHON
MOBEPXHOCTH"

48 CBs13b SHEpruM U paboThI
JlaGopatopHnas pabota "Onpeznenenue

49 paboTHI CHITBI YIPYTOCTH TIPH TIOABEME
rpy3a C UCIOJIb30BAaHUEM HEIOJIBUKHOTO U
MOJIBU’KHOTO OJIOKOB"

50 [ToTenuumanpHas sHEPTUst

51 Kunernueckas sneprus. Teopema o
KUHETHYECKOW YHEPTUU

52 3aKOH U3MEHEHUSI U COXPAHEHUS




MEXaHUYECKON IHEPTrUun

53

54

55

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

KontponbHas paboTa mo teme
"B3aumogencTBue Tell. 3aKOHEI
coxpaHeHus"

KoneodarensHoe nemxenne. OCHOBHBIE
XapaKTEPUCTUKH KOJICOaHUH: TIEPHO/I,
4acToTa, aMILTUTYa

56

MareMaTryecKkuil ¥ Npy>KUHHBIA
MasaTHuKHU. JlabopaTtopHas pabora
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
Koje0aHuil Tpy3a Ha HUTH OT JAJIMHBI HUTH"

0.5

57

Jlaboparopnas padota "Hccienopanue
3aBUCHMOCTH IEpUO/Ia KOJIeOaH I
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

58

59

FapMOHI/I‘leCKI/IC KOJIeOaHUS

Jlaboparopnast padota "U3mepenue
yCKOpEHUS CBOOOIHOTO MaieHus"

60

61

62

3aryxaromue konebanus. BeiHyX1eHHBIE
koseOaHus. Pezonanc

[IpeBparteHre sHEprun Npu
Kosie0aTeabHOM JIBUKEHUU
MexaHn4UecKHe BOJTHEI: IMPOAOJBHBIC U
norepeyHble

63

CaolicTBa MeXaHWYeCKUX BOMH. J[mHA
BOJIHBI U CKOPOCTb €€ pacrpOCTPaHECHUS




Ypok-koHpepeHmus "MexaHndeckue

64 BOJIHBI B TBEPIOM Teie. CelicMuieckue
BOJIHBI"

65 3ByK. Pacripoctpanenue u oTpaxkeHue
3Byka Pemenue 3anau no teme "3Byk"
Ypoxk-uccienoBanue "IKCIEPUMEHTATBHOE

66 oTpezieNIeHUE TPaHMI] YACTOTHI CIABIIITMMBIX
3BYKOBBIX KoJieOaHuit"

67 I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYyCTUUYECKHUI pE30HaHC.

68 Ypoxk-uccnenoanue "Habmonenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wndpa3Byk u ynptpa3Byk. Kondepenmus

69 "Hicionp30BaHue yInbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUMIX"

70 DNEeKTPOMarHuTHOE MOJIe U
3JIEKTPOMAarHUTHbIE BOJIHBI

71 CBoilicTBa 3JIEKTPOMAarHUTHBIX BOJH

79 Pemienue 3a1a4 Ha onpe/esneHre YacToThl U
JUTUHBI DJIEKTPOMArHUTHOM BOJTHBI

73 DJeKTpOMarHuTHas IpUpoJia CBeTa.
CxopocTsb cBeTa

74 BonHoBBIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus

75 JlydyeBas MoJieNib CBETa U Te€OMETpUYECcKast
ornrtuka. IcTouHMKH cBeTa

76 [IpsiMmosinHeitHOE pacpocTpaHeHHe CBETa.

3armenusa Connua u JIyHsl




77

3akoH oTpaxkeHus ceerta. [Imockoe 3epkaino

78

79

[TocTpoenue n3o0paxeHuH,
c(hOPMHUPOBAHHBIX 3€PKATIOM

[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cgeta. [lonHoe oTpakeHue cBera.

80

Jlaboparopuas pabota "Hccienoanue
3aBUCHMOCTH YTJIa IPETIOMIICHUS OT yriia
MaJICHUS] CBETOBOTO JIy4a Ha TPaHUIIe
«BO3IYyX-CTEKIIO»"

81

Ypok-koHpepernus "Micnons3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKCHMUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

82

83

84

JIunza, xox nyueit B tun3ze Gopmyna
TOHKOM TuH3HI JlabopaTtopHas paboTa
"Onpeneneare GOKYCHOTO pacCTOSHUS U
OIITUYECKOH CHIIBI cOOMparomeit TMH3bI"
[Tonmy4yenne n300paXkeHU C TOMOIIBIO
cobuparorieil 1 pacceuBaroIIen JIMH3
Ypok-koudepenius "TlpuHiun gercTBus
OINITUYECKUX MPUOOPOB (MUKPOCKOTII,
Teneckor, ¢oroanmapar)"

85

I'na3 xak onrnyeckast cucreMa.
bin30pykoCTh 1 1aIbHO30PKOCTh

86

87

Pasnoxxenue 6enoro ceera B CIEKTp.
Omwitel HetoTona. Crioxxenne
CHEKTPAJTLHBIX I[BETOB. Jluciepcus cBeTa

VYpoxk-npaktuky™m "Habmtonenue u
00BSICHEHUE OMBITOB MO PA3JIOKEHHIO




6emnoro cera B criekTp. [lomyuenue 6enoro
1IBETA MPHU CJI0KEHUHU LIBETOB"

Omnsitel Pe3epdopaa u ruranerapHas

88
MOJIENb aToMa

89 [Toctynater bopa. Moaens atoma bopa.
Hcnyckanue 1 MOTJoleHne CBeTa aTOMOM.

90 KBanTsl. JInneiuaTeie CrieKTpbI
Ypok-nipaktukyMm "HabGmroneHue

91 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4yeHUs U UcIycKaHus"

97 PanuoaktuBHOCT. Anb(da-, 6eTa- u ramma-
U3ITy4eHus

93 Crpoenue aToMHOr0 siipa. HykinonHas
MOJI€TIb aTOMHOTO si/ipa

94 PanpnoaktuBHbie npeBpamenus. M3ororsl
[Iepuon nonypacnana

95 SnepHble peakiy. 3aKOHbI COXPAHEHUS
3apsJ0BOIO U MacCCOBOTO YHCET
DHeprusi CBA3u aTOMHBIX siep. CBs3b

96 MAacChl M 3HEpruM Perenue 3a1ay no teme
"SI nepHble peakuu. JHEeprus cBs3u'

97 Peakuuu cunTe3a U 1eneHus siep.
Wctounuku sHeprun ConHua v 3BE37
JlaGopaTopHble pabOThI 110 TeMe

08 "MexaHnueckoe 1BUKeHue",

"B3aumoneiicteue ten", "[Ipocteie
MeXaHU3MBbI"




OBIIEE KOJIMYECTBO YACOB I10 98 3

18,5
I[TPOT'PAMME



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

[leppimikun Y. M., iBanoB A. . ®usuka. 7 kinacc. ba3oBblil ypoBeHb. Y YeOHUK.
— M.: IIpocBemienue, 2023

ITepoimikun W. M., IBanoB A. 1. ®usuka. 8 kinacc. ba3oBblii ypoBEHb.
VYuel'paués A.B., [Toroxes B.A., bokos I1.FO. ®u3uka. 9 knacc.-M.: Benrana-
I'pad, 2019 6Huk.- M:IIpocsemenue, 2024

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

NudopmaimoHHO-METOUYECKOE MHUCHMO

00 0COOEHHOCTSIX MpernoaaBanus yueOHoro npeamera «duzuka» B 2024/2025
yueOHOM roy edsoo.ru/mr-fizika/

Metonunueckue pekoMmennanuu K yueouuky M.M.Ilepoimkuna (7-9 kiaacc) MOKHO
ckauath 1o ccbuike uchitel.club/fgos/fgos

PexoMeHmanum mo opraHu3aiuy MeToandeckoi padotel B 2024-2025 yaebHOM
roay ¢ yuautessmu ¢usuku. Onsir BUPO (viro33.ru). M3 OTKpBITHIX HCTOYHHUKOB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. Kypnan «KommbioTepHble HWHCTPYMEHTHI B oOpa3zoBanum». Ha manHOMU
CTpaHMIIC BbI MOKETE 03HAKOMUTHCS C OTJIABJICHUSIMU BCEX BBILIEIINX KypHAJIOB. B
HEKOTOpPBIX HOMepax XKypHaja umeercsa cratbi B HTML Bume, noctymHbie s
yrenus. JKypuan uznaercs ¢ 1998 roma. O6wem xypHana: 100-150 crpanum. Anpec
penaknuu: Cankt-IlerepOypr, yn. Mapara, gom 25. Tenmedon/daxc: 164-13-55.

Nwmeercs DIEKTPOHHAs MOAIMCKA.
2. Komnsrotrepusie nogapku yuurento gusuku. 'omynuna H.H. Crates B xypHaie
«Bompocsl MHTEPHET-00pa30BaHU No 3, 2002 T.
3. «OtkpsbiTass @uznka 2.0» — HOoBBIM mar. 'omynuna H.H. Cratea B xypHane
«Komnerorep B HIKOJIE», No 3, 2000 T.

4. KowmmnbtorepHsid  kiny0 yuurens ¢usuku. Kabuner ¢Qusuku  CaHKT-
[TerepOyprckoro YuuBepcutera Ilemarormdyeckoro MacrtepctBa (C.-1I6 T'YIIM).
Cuenapun ypokoB (M3MKM C UCHOJIB30BAaHMEM HOBBIX HH(POPMAIMOHHBIX
TE€XHOJIOTUH.

5. Meroauka WCHOJNB30BAaHUS HMHTEPAKTUBHOTO KOMIIBIOTEPHOIO Kypca C
AJIeMEHTaMH TUCTaHIIMOHHOTO oOpazoBanus. ['omynuna H. H., Metoauct mo ¢usuke
OML] 3anagnoro okpyra r. Mocksbl; Muxaitno C.B. yuutens ¢usuku mxosnsr N
637, r. MOCKBBI



6. KommnproTepHble TEXHOJIOTUH: COBPEMEHHBIM YPOK (DM3UKH M aCTPOHOMHUU B
aBanrapje. ['omynuna H.H., bemoctonkuii I1. U., Makcumona I'. 10., 3A0,
Mockaa.

7. http://www.fmclass.ru/phys.php - oOpa3oBatenbHblii TopTan «®Puz/mar
kjnacc» mpu coneiictBuu donma mutpus 3umuHa «/lunHactus». Mmerorcs
MaTepHalibl IO OCHOBHBIM paszfienaMm Kypca (U3HUKH, BUICOPOJIMKHU JIEKUUNA IO
aKTyaJIbHbIM T€MaM IIKOJIBHOTO Kypca MU MHOIO JIPYTHX MAaTEPUAIIOB, MOJE3HBIX
JUTSL yauTenen pu3uku.

8. http://www.ru.convert-me.com/ru/ - HWHTEpaKTUBHBI KOHBEPTEpP BCIMYHH.
9. http://www.ph4s.ru/books_phys.html - oGpa3oBarenbHblii poekT «Pu3nka,
XUMHUSI, MATEMATHKa CTYJIEHTaM U IIKoJbHUKaM». [Ipenaraercss 00bI10€ YUCIIO
KHUT TI0 pa3HbIM pazzienaM Kypca (U3UKH, KOTOPbIE MOXHO CKAuMBaTh WJIU
YUTaTh OECILIATHO.

10. http://www.alsak.ru/ - caiit «lllkompHas ¢usmka A yuHTENed W
yueHukoBY. Ilpennaratorcs pa3HoOOpa3Hble AUAAKTUYECKHUE MaTepHUalbl,
agHoTanm CD 1o mKonmpHOW (DHU3WKE, PETNEeTHIIMOHHBIE TECTHUPOBAHUS U JIp.
11. http://www.alsak.ru/component/option,com_weblinks/catid,19/Itemid,32/ -
AHHOTHPOBAHHBIN CIIMCOK CCBHUJIOK HA CaWThl POCCUMCKUX Yy4yuTeleH (HU3UKU.
12. abitura.com - caiit «Pycckas WHTepaKkTHUBHAs TUCTAHIIMOHHAS IIIKOJA
busukmy». [Ipemnararorcs Marepuanbl MIKOJBHOW OJUMITMAILI MO (PU3MKE IS
yuamuxcsi 8—11 ki1., pa3pabOTKu OTKPBITBIX YPOKOB, 3aJa4d U PEIICHUS U
Ipyryue MaTepHuabl.



