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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
yTIIyOJIEHHOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOW MpOrpamMMbl, MPeICTaBICHHBIX
B ®I'OC OO0, a Taxxe ¢ yu€Tom deaepaabHON padodeit mporpaMMbl BOCIIUTaHUS
u Konrnenmuu npenonaBanus yueoHoro npeamera «dDuzukay.

ConepkaHue TporpaMMbl MO (U3UKE HAMPABICHO Ha YAOBIECTBOPCHHE
MOBBIIIIEHHBIX 3alPOCOB O0YyYarolIuxcs, CTpeMsimxcs K Oojee TIyOoKoMy
OCBOCHMIO (DU3MYECKUX 3HAHWUU, U Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH oOydJarommxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanmuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METalpPeIMETHBIM pe3yJbTaTaM OOy4YeHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00TIeT0 00pa3oBaHUsI.

[Iporpamma no ¢u3nke ycTaHaBIMBAET pacipeseieHue yueOHoro matepuania
o rogam oOydeHus (IO Kjaccam), MpejiaraeT IpUMEpPHYIO MOCIe0BaTeIbHOCTh
U3YUYCHUS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHS MPEIMETHOTO COJIEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIIXCsl.

[Iporpamma mo Qusuke pa3paboTaHa ¢ IENbIO OKAa3aHUS METOJIUYECKOU
MOMOIIM YUUTEIIIO B CO3/IaHUM pabodeil mporpaMMbl 10 y4eOHOMY MPEIMETY.

®duznka SBISIETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
IPEIMETOB, TOCKOJBbKY (PU3NUECKHE 3aKOHBI JIC)KAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, Ouoyioruel, acTpoHoOMuer © (HU3NYECKOU
reorpaduei, BHOCHUT BKJaJ B  E€CTECTBEHHOHAy4YHYIO KapTUHY MHDA,
PEeNOCTaBsAeT HamOoJiee SCHble O00pa3lbl MPUMEHEHHUS HAy4HOrO0 METoja
MO3HAHUS, TO €CTh CIIOC00a MOTyYeHUS! JOCTOBEPHBIX 3HAHUW O MUPE.

OnHa W3 TNIaBHBIX 3a/lady (PU3MYECKOTO O0pa3oBaHUsl B CTPYKType OOILEero
o0pa3zoBaHusl COCTOMT B ()OPMHUPOBAHWUU ECTECTBEHHO-HAYYHOH TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢uzuku Ha yriayOJIEHHOM YpOBHE MPEANOJaracT YBEPEHHOE
BJIJICHUE CIEAYIOIUMU KOMITIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSATH SIBJICHUS;

OIIEHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCJICIOBAHUS;

WHTEPIIPETUPOBATh JIAHHBIE M HCIIOJIb30BaTh HAay4YHBIE JOKa3aTeIbCTBA IS
MOJIyYEHHUS BHIBOJOB.

Ilenmn w3ydenuss (U3UKH HA YPOBHE OCHOBHOTO O0OIIET0 0Opa3oBaHMS
onpenaenensl B KoHuenuu mnpenogaBaHusi ydeOHoro mnpeamera «®Duszuka»y B
oOpa3oBarenbHbIX opranuzamnusax Poccuiickoin @expepanuu, peanu3yrOIMMUX



OCHOBHBIC  00IIe00pa3oBaTeIbHbIC MPOrPAMMBI, YTBEPKIAEHHOW pEIICHUEM
Konnernn Munucrepcrsa npocsemienus Poccuiickoit @enepaunu (mpoToKoi ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus: Gpuzuku Ha yriryOiIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTPEeMJICHUS OOydYaronuxcsi K HayYHOMY HU3YUYEHUIO
IPUPOIBI, PA3BUTHE UX MHTEILIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUM O HAyYHOM METOJIC MO3HAHHWSA U (HOPMHPOBAHUC
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOITUM SIBIICHUSIM;

dbopMHUpoBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YCHHS OCHOB
CTpOSHHUS MaTepuu U HyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMUpOBaHHE YMEHUN NPUMEHATh (U3MYECKHe 3HAHUS U Hay4yHbIE
JI0KA3aTeNIbCTBA JIJIs1 OOBSICHEHUS OKPY>KAIOIINX SBJICHUIA,

dbopMHUpOBaHUE TIPEACTABICHUA O pPOIM (U3NKU IS PA3BUTHS JIPYTHUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX cdepax Oynyien
npoeCCUOHAIBHOW  JCATEILHOCTH, CBS3aHHOHW ¢ (HU3MKOM, IOATOTOBKA K
TanpHEHIIeMy 00y4eHHUIO B 3TOM HAMPABIICHUN;

dbopMHUpOBaHWE TOTOBHOCTH K JOajJbHCUIIEMY W3YyYCHHIO (GU3HKU Ha
yriyOJ€HHOM YpPOBHE B paMKax COOTBETCTBYIOUIMX Mpoduiield oOydeHHs Ha
YPOBHE CpPEAHETO 0011Iero 00pa3oBaHuUsl.

JlocTmkeHne STHX Ieliel MmporpamMMbl 1O (U3UKE HA ypOBHE OCHOBHOTO
o01iero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISTYIONINX 3a/1ay:

npuOOpETeHNEe 3HAHUW O JUCKPETHOM CTPOCHHM BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;

pUOOPETEHNE YMEHUIM aHATM3UPOBATh U OOBACHITH (PU3NUSCKHE SIBJICHHS HA
OCHOBE M3yYCHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUs pACYETHBIX U KAU€CTBEHHBIX 3aj1a4, TPEOYIOIUX
CO37aHUSl W WCIIONB30BAaHUSA (PU3NYECKUX MOJCIICH, BKJIIOYAas TBOPUYECKHE W
IPaKTUKO-OPUCHTUPOBAHHBIC 3aa4H;

pPa3BUTHE MCCIIEIOBATEIbCKUX YMEHUN: HAOII0JaTh SBJICHUS U H3MEPSTh
¢du3nyeckue BEIMYMHBI, BBIJIBUTATh TUIOTE3bl U Mpejiarath SKCIepUMEHTAIbHbIC
CIOCOOBI UX MPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OIMBITHI, SKCTIEPUMEHTAIBHBIC
WCCJICIOBAHMSI, AHAJTM3UPOBATH MOTYYCHHBIC JAHHBIC U JIeJIaTh BHIBOIBI,

OCBOCHHE MNpUEMOB paboThl ¢ WHMOpMaIel (QU3NIECKOTO COAEpKaHUS,
BKJIFOYAsi MHPOPMAIIUIO O COBPEMEHHBIX JOCTHUKEHUAX (PU3UKHU, UHTEPIPETALNS U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepamu npodecCHOHATBHON JeATeIbHOCTU, CBA3aHHBIMU C
(Gu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
bu3nYecKoil HayKH.



Ha wusyuenune ¢usuku (yrinyOn€HHBI ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanusi orBoauTcs 340 uvacoB: B 7 kiacce — 102 yaca (3 yaca B
Henenmo), B 8 kimacce — 102 gaca (3 yaca B Henento), B 9 kimacce — 136 yacos (4

yaca B HEJIEIIIO).
COJIEP)KXAHHUE OBYUEHMUSI

7 KIIACC

Pa3znesn 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAKOUIEr0 MUPA.

®uznka — Hayka o npupoze. SBiIeHHs] TPUPOAbI (3JEMEHTHI COAEpKaHUS,
BKJIIOYAIOIINE MEXKIpEAMETHbIE CBsi3u). Dusmyeckue SBIEHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BenuuuHbl. PasmepHocTh. EnunHuibl ¢Gu3nUecKux BEIWYUH.
N3mepenne ¢usznueckux BeauuyuH. OTanoHbl. Dusmueckue npudopsl. LleHa
nenenus. [lorpemHocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padote ¢
nabopaTopHbIM o0opynoBaHueM. MexayHaponHas cucrema eausHuil. llepeBon
BHECUCTEMHBIX eAUHUIl B euHUIbl CH.

Kak (¢u3uka u JApyrue €CTECTBEHHbICE HAyKW H3Yy4aloT MPUPOSY.
EcTecTBeHHO-Hay4HbII METOJ MO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAYyYHOIO
BOMPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT I10 MIPOBEPKE TUIOTE3, 00BICHEHUE
HaOmrogaemoro siieHus. Onucanue GU3NIeCKuX SBICHUNA C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnueckne, TEIUIOBBIE, DJJIEKTPUYECKHWE, MArHUTHBIE, CBETOBEHIE,
3BYKOBBIE SIBJICHUSL.

®usnyeckre NpuOOpPbl U TpoleAypa NPSMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (ppOBBIM NPUOOPOM.

Jlabopamopnwie padbomost u onvimet.

Omnpezenenue 1eHbl IeTICHUs IITKaJIbl U3MEPUTEILHOTO TTPHdOopa.

N3mepenne paccTosHUN.

N3mepenue miomaau u oobémMa. MeTo 1 nmajneTku.

N3MepeHne BpemMeHHU.

N3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TETA.

Onpenenenne pa3MepoB MajibIxX Teld. MeTon psaIoB.

[IpoBenenne wuccnenoBaHus IO IPOBEPKE THUIIOTE3bl: JAJbHOCTH IMOJETA
HIapuKa, MmymeHHOTO TOPU30HTAIBHO, TEM O0JIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayaibHbIe CBe/IeHHsI 0 CTPOEHMHU BelecTBA.

CrpoeHue BewlecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.



JIBrxkeHne dactull BemiecTBa. CBs3b CKOPOCTHM JBMIKEHUS YACTHI[ C
temneparypoil. bpoyHnoBckoe nBmwkenue. Juddysus. BzaumopeiicTBue wacTtuil
BEILIECTBA: ITPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) TeJl. B3auMOCBs3b MeXAy CBOWCTBAMHM BELIECTB B PAa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauyuu.

Hab6mronenue 6poyHOBCKOTO ABMKCHHUSI.

Habmonenue nuddysumn.

HaGntonenue siBiaeHuil, 00bSICHIIOUIUXCS MPUTSIKEHUEM WIIA OTTAJIKUBAaHUEM
YaCTUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

OuenHka quaMeTpa aToMa METOJIOM PSZIOB (C ucnoiab3oBaHueM gororpaduit).

OnbIThI 110 HAOJIOJIEHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

OnepIThI 1O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSL.

Paznea 3. /IBuskeHue U B3aUMOIeCTBHE TeJl.

Mexanuueckoe aswxenue. lIlyte u  nepememienue. PaBHoOmepHOE U
HepaBHOMEpPHOE JBIKeHHe. CBOOOIHOE MaJieHHe KaK MpUMEpP HEPABHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHIKEHUHU.
Pacuér myTtn u BpeMeHU JBUKEHMUS.

I'paduku 3aBUCMMOCTEH BEIMYMH, ONUCHIBAIOIIMX ABWkKeHHEe. OOiue
HOHATUS 00 OTHOCUTENBHOCTH JBUKEHUS. CIOXKEHHEe CKOpocTed s Tell,
JBIKYIIHUXCA MTapajuIeabHoO.

SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmojneicTBHe Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JIBWKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella B
NOCTyNaTeIbHOM JBWXEHUU. [lnoTHocTh BemiecTBa. CBs3b IIJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eAuHuIe o00béMa BemectBa. (CMECH UM CIUIABBL
IloBepXHOCTHAs U JINHENHAS TNIOTHOCT.

Cuna Kak xapakTepucTHKa B3auMozeucTBHs Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. I3MepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTu. CHila TSKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. CrioxeHue
CHWJI, HalPAaBJIEHHBIX [0 OJHOW IpsAMoM. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHue CKONBXKEHUS U TPEHHUE IOKOS, BSI3KOE TpeHue. TpeHue B NpUpoAe u
TEXHHUKE.

Jlemoncmpayuu.

Habntonenue MexaHM4ecKoro IBMKEHUS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.

Habmronenue siBIeHUs] MHEPIIMH.



HaOmronenne nsmMeHeHusi CKOpoCTH MpH B3aUMOAECHCTBUM TEJL.

CpaBHEeHUE MacC MO B3aUMOJECHCTBUIO TET.

CnoxeHue Cuii, HAaPaBJICHHBIX MO OJTHOW MPSIMOM.

Jlabopamopnwie padbomosl u onvimot.

OnpeneneHre CKOPOCTH PaBHOMEPHOIO ABWKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEJNIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajiee).

Omnpezenenue cpelHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa IO
HAaKJIOHHOU IUIOCKOCTH.

OnpenenexHue MIOTHOCTU TBEPOTO TENA.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmanun)
NPY>KUHBI OT MPUI0KEHHON CHUIIBIL.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHIIBI TPEHUS CKOJIBXKEHUS OT
CHWJIBI JABJICHUS U XAPAKTEPA CONMPUKACAIOMINXCS MIOBEPXHOCTEN.

Paszneu 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B.

Hanenue. Cuna naBneHus. CnocoObl yMEHbIIEHUS U YBEJIMUCHUS JABJICHUS.
JlaBnenue rasza. 3aBUCHMMOCTH JaBJIGHHMsSI Ta3a OT O00bEMa W TEMIIEPATYpHI.
[lepenaua naBneHust TBEPABIMU TEJIAMU, KUAKOCTSIMU U razamu. 3akoH [lackais.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUS]  JKUJKOCTH  OT  [JIYOMHBI  IOTPYKCHHUS.
I'mapocratnueckuit  mapagokc. CooOmaromuecss cocynbl. [uapaBiandeckue
MeXaHu3Mbl. MCroyib30BaHNE BBICOKMX NABJICHHN B COBPEMEHHBIX TE€XHOJOTHSIX.
Y CTpOKCTBO BOAOIIPOBOAA.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 00o0mouku 3emau. OmnbiT Toppuuenmu. M3mepenue arMochepHOTo
JaBJIeHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Ipubops! 1151 u3MepeHus arMoc(hepHOro 1aBJICHHUS.

JlelicTBUE XKUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumeaa. Y CJI0BHE BOSHUKHOBEHHS BHITAIKUBAIOIIEH
(apxuMenoBoii) cuiibl, noarekanue. [InaBanue ten. BozmyxoriaBanue.

Hemoncmpayuu.

3aBHCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUS KUIKOCTBIO U Ta30M.

Coobmraroiuecs: CoCyibl.

['mppasmuueckuii npecc.

[IposiBneHue aeicTBust aTMOCHEPHOTO JTABIICHUS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHOW B KHUAKOCTb
YacTH TeJa U IIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITANKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.



VYcioBue miaBaHus TeN: IUIABAHUE WA MOTPYKEHUE TEJN B 3aBUCUMOCTH OT
COOTHOUIICHHUS TIJIOTHOCTEN TeNa U AKUJIKOCTH.

Jlabopamopnwie padbomosl u onvimot.

WccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHOU B
YKUAJIKOCTh YaCTH TeJa.

Ornpenenenre BBITAIKABAIOLIEH CUIIBL, AEMCTBYIOIIEN HA TENO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, ICHCTBYIOIIECH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeNa.

OneIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  BBITAIKHABAIOMIEH  CHUIIBI,
JEeUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTb YaCTU
T€JIa U OT IUIOTHOCTH KUJKOCTH.

KoncrpynpoBanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30N0IbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTDH. DHEPrus.

Mexanudeckasi paboTta JiJisi CUJl, HAITPaBJICHHBIX BIOJIb JIMHUU TTEPEMEIICHUS.
MOIIHOCTS.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKJIOHHAS
MJIOCKOCTh, HOKHUYHBIA MeXaHn3M. MoMeHT cuibl. PaBHOBecue poruara. [IpaBuio
MoMmeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBecHsl phluara K OJOKy. «30510TO€
npaBuio» Mexanuku. KIIJ] mpocteix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPTaHU3MaX.

Mexanuueckas dHeprusa. KuHeTmueckas U IIOTEHIMAJbHAs DSHEPIUsl.
[IpeBpaiienrie 0AHOTO BHAa MEXAHUYECKON SHEPIUM B APYroil. 3aKOH COXpaHEHUS
Y [IPEBPALICHUS SHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

[TprMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padomot u onvimel.

HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3amepenue KIIJ[ HakJIIOHHOM MJIOCKOCTH.

N3yuenue mpaBuia peryara Jist MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Onpenenenne KII/[ moaBuKHOTO U HEIIOABHKHOTO OJIOKA.

Onpenenenre pabOThl CUIIBI YIIPYTOCTU NPHU MOIBEME TPY30B MPU MOMOIIU
MOJIBMYKHOTO OJ10Ka.

N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBbIe IBJICHNA.



OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BelecTBa. Macca W pa3mMepbl aTOMOB M MOJIEKYJ. OMBITHI, MOATBEPKIAOIINAEC
OCHOBHBIE TTOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, KHUAKOTO M Ta3000pa3HOrO COCTOSHUN BELIECTBA.
Kpucrannuueckue u amopdubie Tena. I'padeH — HOBBIM MaTepwasl JJiS HOBBIX
TEXHOJOTUNA. TEeXHOJOrMU TMOJYyUYEeHHUS] HCKYCCTBEHHBIX anma3zoB. OObsCHEHHE
CBOMCTB Ta30B, >KUJAKOCTEU U TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATS)KEHHE, CMAauMBAHUE, KaIWJLUIAPHbBIC
sSBJ€HUA. TemIoBOe paclIMpeHUe U CKAaTHEe. 3aBUCUMOCTb JaBJIEHUS raza oT
0o0béMa, TeMIiepaTyphl.

Temneparypa. CBs3b TeMmmeparypbl CO CPEAHEN KHHETHYECKOM JHEprueiu
TEIUIOBOTO JIBUKEHHS 4acCTHUILl. TeMIiepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprusa. (CnocoObl HM3MEHEHUSI BHYTPEHHEH HHEPruw:
Temionepeaaya 151 COBEpILICHUE paboTHI. Buner TEIIONEepeAaYM:
TEIUIONPOBOJAHOCTD, KOHBEKIMs, U3IydeHne. Buapl renmonepenayn B nIpupoae u
TexHuke. HeoOpaTuMOCTh TEIUIOBBIX MPOIECCOB.

KonuuectBo TenmnoTel. YenabHasi TEMIOEMKOCTh BellecTBa. TermiooOMeH U
TeIJI0Boe paBHOBecue. 3akoH HrloroHa-PuxmaHna. YpaBHeHHe TEIIOBOro OajiaHca.

[LimaBneHnre U OTBEPICBAaHUE KPUCTAJUIMYECKUX BEILIECTB. Y IeNIbHAs TEIIOTA
maBieHus. [lapooOpazoBanue u koHjeHcanus. Mcnapenue. Kunenne. VY aenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCHUMOCTh  TeMIEpaTypbl  KUIMEHUS  OT
atMoc(epHoro napieHus. HachIIEHHBII W HEHACHIIMICHHBIM mMap. BiaxHocTh
BO31yXa.

DHeprus TOIUIMBa. Y IeJibHas TEMI0Ta CTOPaHUs.

[Tpunnuner pabotel TemmoBbix nBurareneil. KIIJ[ TemmoBoro nsurarens.
TemnoBble HABUTATENM M 3alUTa OKPYKAOWIEW cpenapl. TermnoBble MOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHUSl U MPEBpAICHUS PHEPIUU B MEXAHUYECKUX U TEIJIOBBIX
IPOLIECCAX.

Hemoncmpayuu.

Hab6ntonenue 6poyHOBCKOTO ABMKCHHUSI.

Hab6monenue nuddyszun.

Habmronenue sBIEHUIT TOBEPXHOCTHOTO HATSDKCHHUS, CMaudBaHUA W
KalWJUISPHBIX SBJICHUMN.

HaGnronenue TemioBoro paciumpeHus Ted.

N3MeHnenune paBneHus rasa Opyd H3MEHEHUUM O0bEMA W HArpeBaHUM WIIH
OXJIAKJICHUH.

[IpaBuiia u3mMepeHust TeMIIEPaTyphI.

Buawl Tenonepenayu.



OxmnaxeHre Ipyu COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.

Habumtonenue kuneHus.

HabumroieHne noctosiHCTBa TeMIIepaTyphl Mpy MIJIaBJICHUU.

Mopenu TeENnIOBBIX JBUTaTEIIEH.

Jlabopamopnwie padbomosl u onvimot.

OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSL.

OMnBITHI 11O BRIPALIMBAHUIO KPUCTAIJIOB TIOBAPEHHOW COJIM MJIU caxapa.

N3mepenne TteMmeparypbl IpH MOMOIIA KUJAKOCTHOIO TEPMOMETpa H
JaTYMKaA TEMIIEPATYPBI.

OnpIThl 1O HAOJMIOJEHUIO TEIJIOBOIO PACHIMPEHUsl Tra3oB, XHUAKOCTEH u
TBEPABIX TEIL

Omnpexenenre qaBiaeHUs BO31yXa B Oa/NIOHE IINPULIA.

HccnenoBanue 3aBUCMMOCTH JABJICHHsS BO3dyXa OT e€ro o0béma u
TEeMITepaTyphl.

[IpoBepka runoTe3bl TUHEWHOW 3aBUCUMOCTU JIJIMHBI CTOJOMKA KUJKOCTU B
TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmtonenne wu3MeHeHMsI BHYTpPEHHEH DSHEpruum Tejla B pe3yjbTaTe
TeIuionepeaauu U paboThl BHEIIHUX CHIL.

WccnenoBanue sBiIeHUA TEIUIOOOMEHAa MPU CMEIIMBAaHUU XOJOJHOH U
ropsiueu BOJIBI.

OmnpeneneHne KOJIMYECTBA TEIIOTHI, MOJIYyUYEHHOTO BOJOW MPH TEMJI000MEHe
C HarpeThIM METALIMYECKUM LUITUHAPOM.

Omnpexenenre MOIHOCTHU TEIJIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Onpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca MCIapeHMs..

OmnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenne yaenbHON TEMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onextpuszanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. Bi3aummonelicTBue
3apsKEeHHBIX Tell. 3akoH Kynona.

Onektpudeckoe mnoisie. Hanpsoxk€HHOCTH diekTpudeckoro nosst. IIpuHnmn
CYNEPHO3ULNH JIEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpoBOAHMKHM, HIMIJIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH
COXpaHEHUS IIEKTPUUECKOTO 3apsia.



DJEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
HUctounukun moOCTOSHHOrO TOKA. JIEMCTBUSI AJIEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B METaJIaxX, )KUJAKOCTSAX U ra3ax.

OnekTpudeckas nenb. Cuia Toka. DIEKTPUUYECKOE HaAIPsKEHHE. AMIIEPMETP
U BOJBTMETP B IEMU MOCTOSTHHOTrO TOKa. CONMpPOTUBIIEHHE MPOBOJHUKA. Y IETbHOE
CONPOTHUBJIEHME BemiecTBa. 3akoH OMa s yvactka nenu. [locinenoBarensHoe u
napajieIbHOE COeIMHEHUE NMPOBOAHUKOB. DJIC B 11enM MOCTOSIHHOTO TOKA. 3aKOH
Oma mis monnout nenu. [lpaBuna Kupxroda. Pacu€r mpocThix sneKTpuyecKux
uenen. HenvHelHbie 3JIEMEHTHL.

PaGora u MOIIHOCTH »dJEKTpUYECKOro ToOKa. 3akoH Jlxoynsa-Jlenua.
DNEeKTpUYECKUEe LENU U MOTPEOUTENH dIEKTPUUYeCcKoi sHepruu B 0bTy. KopoTkoe
3aMBIKaHHUE.

[TocTtositHHBIE ~ MarHUTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHOe 1one. MarHutHoe nosie 3eMJIM U €ro 3HAYEHHE I )KU3HU Ha 3eMUIe.
OneiT Opcrena. MarHutHoe ToJ€ 3JIEKTpUYecKoro Toka. OmbiT  Ammepa.
[IpuMeHeHMEe JJIEKTPOMAarHUTOB B TEXHUKE. JlelCTBHME MAarHUTHOTO IIOJIsI Ha
NpOBOJHUK ¢ TOKOM. Cuna Amnepa U oOmnpeleieHue €€ HalpaBJICHUS.
DIIEKTPOABUTATENL MOCTOSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUM Ha BO30OHOBISEMBIX HCTOYHMKAX SHEPIHUU. IKOJOTHYECKUE
po0JIeMbl SHEPTETUKHU. TOMIMBHBIE SJIEMEHTHI U SJIEKTPOMOOHITH.

Hemoncmpauuu.

DIEeKTpU3aLUS TEN.

JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSHKEHHBIX TEI.

YCTpPOUCTBO U IEUCTBUE DIEKTPOCKOTA.

DIIeKTpOCTaTUYECKAS] MHAYKIIHUSL.

3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPAIOB.

MopgenupoBaHue CHUJIOBBIX JHMHUN JJIEKTPUYECKOTO OIS C I[OMOUIBIO
OYMa>KHBIX CYJITaHOB.

[IpOBOIHUKY U JUBTIEKTPUKH.

M CcTOYHMKH TTOCTOSTHHOTO TOKA.

JlencTBUs 3NEKTPUUECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

["a3o0BbI1 paspsa.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3MepeHne 35eKTpUIEeCKOT0 HAMPSHKEHUS BOJIBTMETPOM.

PeocTar 1 marasuHn cOnmpoTUBIICHUN.



B3aumMojelicTBHEe NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU pa3/IeNICHUsI MOJFOCOB MarHUTA.

MopaenupoBaHue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB.

OnsIT Opcrena.

MarsnuTtHoe€ 1noje Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO MOJIsi HAa TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENIh TOCTOSIHHOTO TOKA.

Onsitel apanes.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimol.

OnbITel 1O HAOJIOACHUIO HJIEKTPU3ALUMU TEA MNPU CONPUKOCHOBEHUU U
VHIYKIHEH.

Uccnenoanne AEUCTBUS DIIEKTPUYECKOTO TMOJS HA MNPOBOAHUKH U
TUBJIEKTPUKHU.

COopka 1 UCTIBITAaHUE BIEKTPUUECKON LIETIH MOCTOSTHHOTO TOKA.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YePE3 PE3UCTOP, OT
HaIpPSHKEHUST HAa PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh JJIEKTPUUYECKOIO COMPOTUBIICHUS
MPOBOJHUKA OT €ro IJIMHBI, IUIOIAIU NONEPEYHOr0 CEYEHUS U MaTepHalla.

Onpenenenre yAeabHOTO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM MpU  MOCIEAOBATEILHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia Uisi CUJIBI TOKA NPU MAPAIIIEIBHOM COEIMHEHHHU
PE3UCTOPOB.

Omnpenenenne 9/1C 1 BHyTpEHHET0 CONPOTUBIIEHUSI HICTOYHUKA TOKA.

[Iposepxka npasun Kupxroda.

[IpoBepka BbInoNHEHUS 3aKkOoHAa OMa U1 MOJTHOM LEN.

N3ydenune BONbTAMIIEPHBIX XapAKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIM MOJYyITPOBOJHUKOBOIO IUOJIA).

Omnpexenenue padbOThI IEKTPUYECKOTO TOKA, UAYLIETO Yepe3 pEe3UCTOP.

OnpeneneHre MOUTHOCTHU 3JEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanre MarHuTHOT'O B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHuTHOTO MOJIsi MOCTOSSHHBIX MAarHUTOB MPH UX OOBEIMHEHUU U
pa3/ieeHUN.

HccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMO/ICHCTBUSI KaTYIIKU C
TOKOM W MarHuta OT CWJIbl M HampaBJIEHUS TOKAa B KAaTyIIKE U OT HAJINYUA
(OTCYTCTBUS1) CEPICUHHUKA B KaTyIIIKE.



N3ydenune neMcTBUsi MAarHUTHOTO IOJIS1 HA IIPOBOAHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboThl AIEKTPOJBUTATENS.

Nsmepenne KII/] anekrpoaBuraTeabHON yCTaHOBKH.

OneITBl 10 HCCIEAOBAHMIO  SBJICHMS DJIEKTPOMAarHUTHOM MHAYKIUM:
VCCIICJOBAHUE U3MEHEHU N 3HAYEHUS Y HAIIPABJICHUS UHIYKIMOHHOIO TOKA.

9 KIIACC

Pa3znes 8. MexaHuyeckue siBJIeHUs.

Mexanuueckoe JBukeHue. MarepuanbHas Touyka. CnocoObl OMHCaHUs
MEXaHUYECKOTO JABMKEHUS: TaOJIMUYHBIN, rpaduyeckuid, aHanuTuueckuii. Cucrema
orcu€Tta. OTHOCUTEILHOCTh MEXAHHUUECKOTO JIBHKCHUSI.

BexTopHbIe BeNMYMHBI, ONEpalMi ¢ BEKTOPAMH, IIPOEKLIUU BeKTOpa. Paguyc-
BEKTOP MATEPHAJIBHOW TOYKH, NEPEMENIEHWE Ha IUIOCKOCTH. PaBHOMepHOe
IpsAMOJIMHEHHOE  JBH)KEHUE. HepaBHOMEpHOE IIPAMOJIIMHENHOE JBH)KCHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh TeJia IPU HEPABHOMEPHOM JABUKECHUH.

YckopeHne. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JBHXKEHUE. Y CKOPEHHUE
cB0oOOHOTO NageHus. OnbIThl ['anues.

I'paduueckas mHTEpnpeTanusi yCKOpEHUs, CKOPOCTH, MPOMAEHHOIO MyTH U
IIEPEMEILECHUS IS IPSIMOJIMHENHOTO JBUKECHMUS.

JIBu>keHMe Tenna, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBUKEHHE 110 OKPY>KHOCTHU. JIMHEHHAasi CKOPOCTh, YIiIOBasi CKOPOCTh, MEPUO
¥ 4acToTa oOpallleHus IpU paBHOMEPHOM JBUKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE IIPU JIBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYOIIAs cua.

[IepssIii 3akoH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHUMD Cynepno3unyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJIbKEHHUS, CUjla
TPEHUs OKOS, ipyrue Buapl TpeHus. KoadpuipeHt tpenus.

JIBM>KEHUE TEN MO OKPYKHOCTHU MO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepHymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
amraparsl, CyJa Ha DOABOAHBIX KpBUIbSIX, AaHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJISIX. J|BHKEHHE 10e3/1a HA MarHUTHOW MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TSTOTEHHS. J[BMKEHUE TENl BOKPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToM uwMciie tiaHeT Bokpyr Comnna). IlepBas
KOCMMYECKast CKOPOCTb. HEBECOMOCTD U Ieperpy3KHu.

PaBHoBecue matepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIUVIEHHON OChIO BpallleHUsl. MOMEHT cuiibl. LIeHTp TshkecTH.



Nmnynec tenma. M3menenume wnmmynbca. Mmnynsc cunel.  Ynpyroe wu
HEYIIPYro€ B3aUMOJCHCTBUE. 3aKOHbI M3MEHCHUS W COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE NBHKEHHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa Cuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBs3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
MOBEPXHOCTHIO 3eMH. [oTeHIIManbHas sHeprus cxaTou npyxunbl. Kunetnueckas
sHeprusi. Teopema O KMHETHYECKOW SHEPrUM. 3aKOH U3MEHEHUS U COXPAHEHUS
MEXaHUYECKON SHEPTUMU.

Hemoncmpauuu.

Habmronenne MeXaHMYEeCKOTrO IBUKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel
OTCU€Ta.

CpaBHeHHE NyTell W TPAEKTOPUW JIBUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHHUS.

HccnenoBanne npu3HaKkoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmtonenue aBuKeHUs Tesa 1Mo OKPYKHOCTH.

Habmronenne MexaHMYeCKUX SIBICHUN, MPOUCXOISIIUX B CHUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUH OTHOCHUTEIIBHO
KaOuHeTa (QPU3UKH.

HaGntonenue paBHOBecus Tell, CBOOOIHOTO MaJIeHUs, KOJIeOaHUsI MAasITHUKA B
VWHEPIHUAIBHBIX CUCTEMAX KaK MOATBEPKICHUE MTPUHIUIIA OTHOCUTEIBHOCTH.

3aBHCUMOCThH YCKOPEHUS T€JIa OT €r0 MAcChl U ICHCTBYIOIIEH HA HETO CUJIBI.

HaGntonenue paBeHCcTBa CUJT TPU B3aUMOICHCTBUU TEJL.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Iepenaua nmmnyJibca mpy B3aUMOAEHCTBUN TEIL.

[IpeoOpazoBaHus SHEPTUH MIPU B3AUMOJICUCTBUU TEJL.

CoxpaHeHue UMIyJbca Ipu a0COTIOTHO HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMIyJibca MPHU YIIPYTroM B3aUMOCHCTBUM.

Habmronenue peakTMUBHOTO JBUKECHHUS.

CoxpaHeHue dHepIruu Mpu CBOOOTHOM MaJICHHH.

CoxpaHeHue 3HEepruu Mpyu JBUKEHHUH TeJa MMOJ AEHCTBUEM IIPYKUHBL.

Jlabopamopnwie padomot u onvimel.

KonctpyupoBanue Tpakta mjisi pa3roHa W JAJIBHEHIIET0 PaBHOMEPHOIO
JNBH)KCHUS LIAPUKA WA TEJICKKH.

Onpenenenrue cpelHEH CKOPOCTH CKOJBXEHHS Opycka WM JIBUKCHUS
HIapUKA 10 HAKJIOHHOW IIOCKOCTH.

OnpeneneHrne yCKOpPEHUsI Tejla TPU PABHOYCKOPEHHOM JBHXKEHHUH IO
HAKJIOHHOU TTIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUXKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €CJIU NPU PABHOYCKOPEHHOM JBUXKCHUH 0€3 Ha4aJIbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YUCEIl, TO BPEMEHA OJJMHAKOBBI.

UccnenoBanue ABMXEHUS Tella, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCMMOCTU CHJIBI  TPEHUSI CKOJIBKEHHMS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenre ko3GpGUIMEHTA TPESHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH MPYKUHBL.

HccnenoBanne 3aBUCHMOCTH CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT
cTeneHu AepopMaliy Mpy>KUHBL.

Omnpenenenre paOOTHl CUIIBI TPEHUS NIPH PABHOMEPHOM JIBHKCHHUH Teja IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenve pabOTBl  CHJIBI  YIPYroCTH TMpU MHOABEME TIpy3a C
UCIIOJIb30BAHUEM HEMOABUKHOTO U MOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojae0aHUS U BOJIHBI.

KonebarenbHoe npuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: EPUOT,
4acToTa, aMIUIUTyJa. ['apMoHMuYeckue KoJjieOaHus. 3aTyxarolue KojaeOaHusl.
Brinyxnennbie koiebanus. Pezonanc.

MaremMatuyeckui M OPYKUHHBIA MasiTHUKU. [IpeBpamieHue sHeprum npu
KOJIe0aTEeIbHOM JIBUXKCHUH.

Mexanuueckue BoJHBL. I[IpomonbHbie W momnepedyHble BoOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJH: HHTephepeHus u nudpakius. J[JinHa BOJHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4ecKrue BOJHBI B TBEP/IOM TeJ€, CEHCMHYECKUE BOJHBI.

3Byk. PacnpocTpaneHue U OTpa)keHHUE 3ByKa. [|'pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynabTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpauuu.

Habmronenne konebanuii Ted mTOA ACHCTBUEM CHJIBI TSXKECTH M CHJIBI
YIOPYTOCTH.

HaGntonenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Ha0ntonenue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHCA.

Pacnpoctpanenue npo10bHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIN).

HabGntonenue nnrepdepennnu u qudpakiini BOJH Ha MOBEPXHOCTH BOJIBI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHM PE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

Omnpezenenre 4acToThl ¥ MEpUoa KojieOaHUH MaTeMaTHYECKOr0 MasTHUKA.

Ompexenenre 4aCcTOTHI M MEproa KoJieOaHU MPYKUHHOTO MasiTHUKA.



UccnenoBanune 3aBUCUMOCTH TIEpHOJa KoJieOaHWi Tpy3a HA HUTH OT JJIMHBI
HUTHU.

Uccnenosanue 3aBUCUMOCTH MEpHOJia KOJIeOaHUN MPY>KUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCMMOCTH TepHOJa KoJeOaHWil Tpy3a, MOABEIICHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD MEPHOJIia KOJIeOaHUN MPYyKUHHOTO
MasTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

N3MepeHnne ycKopeHHsI CBOOOIHOTO ITaICHUSI.

Paszges 10. DneKTpoMarHuTHOE 1M0Jie U 3JIEKTPOMATHUTHBIEC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  DJNEKTPOMarHuTHble  BOJIHBL.  (CBoOMCTBa
AJIIEKTPOMArHuTHbIX BOJH. [llkana »leKTpOMarHUTHBIX BOJH. Mcnoiab3oBaHue
3JIEKTPOMArHUTHBIX BOJH Ui COTOBOM CBsi3u. Pammonokanus. Kocmuueckas
CBS3b.

DneKTpoMarHuTHas npupoga cera. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
cBera: uHTepdepeHIus u AU paKIus.

Jlemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WNutepdepenius u nudpaxiys cBera.

Jlabopamopnsie padbomost u onvimet.

N3ydeHue CBOWCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOWIBHOTO
TenedoHa.

[IpoBeaeHME OMBITOB MO HAOMIOACHUIO UHTEPPEPEHIINH U TU(DPAKIINK CBETA.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyyeBass MoOJenbp CBeTa W TeOMETpUYECcKas onThka. VICTOUHHMKM CBeTa.
[IpamonuHeiiHoe pacnpocTpaHeHue cBera. 3armeHus Connua u JlyHBIL
Otpaxenue cBera. IInockoe 3epkano. 3akoH oTpaxkenus cpeta. [loctpoeHue
M300pakeHn, CPOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npenomiieHUs cBera. [loHOe oTpakeHue cBera.
Hcnonp3oBaHne NOJHOIO OTPAKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonx usyuen B JmH3e. Popmysa TOHKOM JmH3BL. llocTtpoenue
U300pakeHu, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnTuyeckas cucrema
doroamnmapara, MHUKpOCKoma M Tejeckomna. [a3, Kak onTuyeckas cucrema.
bnu3opyKoCTh 1 TabHO30PKOCT.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HetoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J[ucniepcus cBera.

Hemoncmpayuu.

[IpssMonuHEHOE pacpOCTPaHEHUE CBETA.



OtpaxxeHue cBera.

[TonyueHnue n300pakeHUi B IIIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBOI.

Xox nydeii B coOuparoreit JImHs3e.

XO0J My4der B pacCEeUBAIOLIEH JIMH3E.

[TonyuyeHnue n300pa>keHuii ¢ TOMOLIBIO JIUH3.

[Tpunnun geiictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pa3noxenue 6enoro ceera B CIEKTP.

[Tomyuenue 6esoro cBeTa MpM CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomout u onvimet.

HccnenoBaHue 3aBUCMMOCTH yIJla OTPaXEHHUS CBETOBOrO Jy4ya OT yria
naJeHUs.

N3yuenune cBOMCTB N300pakeHUsI B INIOCKOM 3€pKalie.

Uccnenoanne 3aBUCUMOCTH yIJIa IPEJIOMIICHHS OT yIJia MaJe€HUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3TyX—CTEKIIOM.

[Tonydenue nzo0paxeHuii ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

Omnpenenennue ¢GOKYCHOTO PACCTOSHUS M ONTHYECKOM CHIIBI coOMparomieit
JIUH3BI.

OMNBITHI IO Pa3I0KEHUIO OEIOr0 CBETA B CIEKTP.

OnpITHl 1O BOCHPUSTHIO IIBETa MPEIMETOB IMPU UX HAOIIOJACHUHU 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pesepdopna u mmanerapras monens aroma. Moxens aroma bopa.
Hcnyckanue u norionieHne ceeta aroMoM. KBanTtsl. JInHedaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
aapa. Hyknonnas wmopens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npeBpanieHus. [lepuon monmypacnana atomubix saep. JendcTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alIUTa OT PAJUOAKTUBHOIO U3Ty4YEHHUS.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEIN.
DHeprusi CBsA3M aTOMHBIX sjaep. CBsi3b Macchl W AHEpruu. Peakiuu cuHTe3a U
nenenus spaep. Mcrounumku sHeprum CosHoa u 3BE374. flnepHas dHEpreTuka.
DKOJIOTUYECKHE MPOOJIEMbl SAEPHON IHEPTETUKH.

Hemoncmpauyuu.

CrexTpbl U3Ty4eHUS U MOTJIOIEHUS.

CrekTpbl pa3IMYHBIX T'a30B.

Cnexrtp BogOpOIa.

HaGmronenue TpekoB B kamepe Bunbcona.



Pabora cuérunka HOHU3UPYIOIINX U3TYyUYEHUM.

Peructpanus uzinyyeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimot.

HaGntonenue CruionHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3ITYYCHHUS.

HccnenoBanne TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(mo dororpadusim).

N3Mepenue pagroakTUBHOTO (poHAa.

IHoBTOpPUTEIBLHO-00001IAK NI MOAYJIb.

[ToBTOpHTENEHO-00001AOIIMIT MOTYJIb MIPEAHA3HAYEH JJISI CHCTEMAaTH3allun
U 0000mIeHUsT MPEIMETHOTO  COACPKAHUS UM ONbITa  JESTEIbHOCTH,
IpUOOPETEHHOTO MPHU M3YYEHHH BCEro Kypca (M3HKU YriIyOJIEHHOrO YpOBHS, a
TaKKe ISl TOJITOTOBKU K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (hU3HKE.

B mporecce wu3ydeHHss JAHHOTO MOAYJSA PpEATU3YIOTCS U IMOIY4YaroT
JajpHelillee pa3BUTHE Y4eOHBbIE JCHCTBUS, OOECIEUYMBAIONINE JOCTHKEHUE
OpPEeAMETHBIX W METalpeAMETHBIX pEe3yibTaToB oOOydeHus, GopMUpOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHHE U OMKMCAHUE SIBICHUN Ha OCHOBE
NpUMEHEHUsI (PU3NUYECKUX 3HAHUU, UCCIENOBATENbCKUE ACHCTBUS (BBIIBUKEHUE
TUIIOTE3, MOCTAHOBKA IEJM U IJIAHUPOBAHHWE MCCIICIOBAHUS, aHAIU3 JaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoutuTenbHO (QOPMOIl OCBOCHHMSI MOMYNS SBISETCS MPAKTUKYM,
nporpaMma KOTOpOro BKJIIOUAET:

pelieHne 3anad, OTHOCSIIMXCS K pa3IM4HbIM pas3fenaM U TeMaM Kypca
¢dbu3KMKM, B TOM YKCIE 33]]a4, UHTETPUPYIOITUX COACPKaHUE Pa3HbIX Pa3JeyioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi paOOTHI U OMBITHI U3
nepeyHerd K paszesiaM Kypca) B YCIOBUSIX CaMOCTOSITEIBHOIO IUIAHHUPOBAHUS
MIPOBEJICHUS UCCIIeIOBaHMs, BBIOOpAa U 0OOCHOBAHMS METO/1a U3MEPEHUS BEJIUYHH,
COOPKH IKCIIEPUMEHTAILHON YCTaHOBKH;

BBITIOJTHEHUE MPOOJIEMHBIX 33JaHU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHUsl MO €CTECTBEHHO-HAyYHOM TpaMOTHOCTH), B TOM YHCIIE 3aJaHUN C
MEXITPEAMETHBIM COJICPHKAHUEM;

paboTy HaJ rPYNIOBBIMU WU MHAUBUAYATLHBIMU IPOEKTAMH, CBSI3aHHBIMU C
cozepkaHueM Kypca GU3HKH.

N3ydeHne mMOBTOPUTEIHbHO-0000MIAIONMIETO MOJYJIS MOXET 3aKaHYMBAThCS
IIPOBEJICHUEM JIMATHOCTUYECKON padoThl 32 Kypc (DU3MKH YIIIyOJIEHHOTO YPOBHS,
BKJIIOYAIOIIEH 3aJaHusl Pa3HOrO YPOBHS CJIOKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JIMarHOCTUYECKOU pabOThl MOTYT MOKa3bIBATh CTETIEHh TOTOBHOCTU O0YYAIOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEeHy 10 (u3uMKe, a Takxke
CBHUJIETENIBCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare usydenus Gu3MKyM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
y oOydarorerocss OyayT cOpMUPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3yJbTAThl B
YacTu:

o l)nampuomuuecxkozo éocnumanus:

NPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM
busndecKoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHSIM POCCUNCKUX YUEHBIX -(DU3HKOB,;

o 2)eparxcoanckozo u Oyxo8HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM TOCTHKCHHM
busuky;

OCO3HAHHME BAXHOCTH MOPAJbHO-ITUYECKUX MPUHIIUIIOB B JEATCIIBHOCTH
YYEHOTI0;

o 3)IcmemuyecKo20 60CHUMAHUA:

BOCIIPUSATHE ACTETUUECKUX KadeCTB (PM3UYECKOW HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayuH020 NO3ZHAHUA:

OCO3HaHWE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO WHCTPYMEHTA
[I03HAHHUSI MHUpPA, OCHOBBI PAa3BUTHUSA TEXHOJIOTUM, BAXHEHIIEH COCTABIAIOLIEH
KYJBTYPBIL;

OpUEHTalMs B JEATEIbHOCTU Ha COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
NpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOBI,

pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, HHTEpPEca K HCCIIEIOBATEIbCKON
NEATENbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHATLHO20 O1AZONOTIYUUA:

OCO3HaHUE LIEHHOCTH 0e30macHoro o0pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBUJl 0€30MacHOro TOBEJEHUS Ha
TpaHCIOpTE, Ha JOpOrax, C OJJIEKTPUUYECKUM U TEIUIOBBIM OOOpYyJIOBaHHEM B
JOMAITHUX YCIIOBUSIX;

c(hOopMUPOBAHHOCTh HaBblka pedIeKCUU, NPU3HAHUE CBOETO IIpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyooeoco eocnumanus:

AKTUBHOE Y4YacTH€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3alliM, ropoja, Kpas) TEXHOJOTHYECKOW M COIMaIbHOU
HaIpaBJIeHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NUYECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOohecCrid, CBSI3aHHBIX ¢ (DU3UKOM;

o 7)IK0102UUECKO20 60CNUMAHUA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUYECKUX 3HAHWM JJIs pelleHus 3a1ad B
0o0JIaCTH  OKpYXKalollel Cpenbl, IUJIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCIICICTBUN JIJI1 OKPYKAIOIIEN CPEbI;

OCO3HaHUE TII00aJbHOT0 XapakTepa 3KOJIOTMYECKUX MpoOJIeM U MyTed HX

pelieHus;
o 8)adanmavuu K U3MEHAIOUWUMCA YCIOBUAM COUUATLHOU U RPUPOOHOIL
cpeowl:

NOTPeOHOCTh BO B3aUMOJEWCTBUM TMPHU BBINOJHEHUU HWCCIEAOBAHUM U
IPOEKTOB (PM3UUYECKON HAIIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JIPYTUX;

NOBBIIICHHE YPOBHS CBOEHM KOMIETEHTHOCTH 4Yepe3 IPaKTHYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (POpMyIHpOBaTh
UJIeH, IOHSTHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SBJICHUSX;

oco3HaHHe Ne(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIMYECKUX
3HAHUU;

CTpeMJICHHE aHAJTU3UPOBATh U BBISBIATH B3aUMOCBSI3U MIPUPOABI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUMU;

OLICHKAa CBOUX JCHUCTBUUW C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpexdy,
BO3MO’KHBIX INI0OAJIBHBIX MOCIEICTBUN.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynabrare ocBOGHHS TpOrpamMMbl MO (HU3HMKE HAa YPOBHE OCHOBHOTO
oOmero odpa3zoBanus y oOydarorierocsi Oyayt chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEILHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHHUKATHBHBIC  yYHUBEpCalbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC ICHCTBUS.

ITo3naBaTesibHbIE YHMBepPCcaJIbHbIEe YUeOHbIe 1elCTBUS
ba3oBble jlornyeckue 1eicTBUA:
BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKK  OOBEKTOB
(s1BIEHMIT), KITaCCU(PUIIUPOBATH HX;



BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJIFOICHHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSIM;

BBISBJISITh TPUYUHHO-CIICJICTBCHHBIC CBS3U TPH H3YYEHUU (PH3UICCKUX
SBJICHUM W TMPOIIECCOB, JeNIaTh BBIBOJbBI C HCIOJIb30BAHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX  YMO3AKJIIOYEHHWM, BBIJIBUTATh THUIOTE3bI O  B3aMMOCBS3AX
(bU3UYECKUX BEJIMYNH;

CaMOCTOSITENILHO BBIOMPATh CIOCO0 pemieHusl yueOHol (Qu3uveckon 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOP HanboJee MOIAXOMISIIETO C
y4ETOM CaMOCTOSITEIILHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbCcKue AeHCTBUS

UCIIOJIb30BaTh BOMPOCHI KAaK UCCIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS;

MPOBOJUTH MO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOMXKHBIM
bu3HYeCcKuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBaHNE (DU3NIECKOTO SBICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh HH(POPMAIIUIO, TTOTYICHHYIO
B XOJI€ UCCJIEI0BAHMS WIIA SKCTIEPUMEHTA;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
IPOBEAEHHOTO HAOIOICHUS, OMBITA, UCCIICIOBAHMS,

IIPOTHO3WPOBATh BO3MOYKHOE JalIbHEHIIIEe pa3BUTHE (PU3HIESCKUX ITPOIECCOB,
a TaKXe BBIJIBUTaTh MPEIINONOKEHUs 00 WX Pa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora c nuHpopmanueii:

IMPUMEHSATh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3amlpOChl MPU TIOUCKE |
otOope nHGOpMAaIIUK WK JAHHBIX C YYETOM MPEIIOKEHHONU yueOHOM (hru3ndeckoit
3a/1auu;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUIOB M (GOPM MPEACTABICHHUS;

OIICHUBATh HAAEKHOCTh HMH(POPMALMU TIO KPUTEPHUSIM, MPEII0KEHHBIM
YUHUTENIEM UM COPMYITHPOBAHHBIM CAMOCTOSATEIHHO;

CaMOCTOATENILHO  BHIOMpATh  ONTHUMAIbHYI0  (GOpMYy  TPEACTABICHHUS
uHoOpMaIUu U WUIIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
JTUarpaMMaMu, UHOU TpaduKoil 1 X KOMOUHAIUSIMU.

KoMMmyHHKaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

B XOJi¢ OOCYXIeHHs y4eOHOTO MmaTepuana, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOH TEeMBbl H
BBICKa3bIBaTh WJICH, HAIlCJCHHbIC Ha PCIICHHE 3aJa4yd W IOJJIepKaHue
0aro>keyIaTeIbHOCTH OOIICHHUS

COTIOCTABIIATh CBOM CYXKJICHHS C CYXKICHUSMH PYTUX YUYaCTHUKOB JTNAJIOTa,
0OHapy>KMBATh PA3JIMUNEC U CXOJCTBO MO3UITHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJUYHO TMPECTABIATh PE3YJbTAThl BHITIOJHEHHOTO (DM3MYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIISOBAHUS, TIPOEKTA);

MOHWMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYJTHLHON
pabOTHI IPH PEIICHUH KOHKPETHOM (PH3NYECKOM TPOOIIEMBI;

MPUHUMATH 1€ COBMECTHOM JCSATEILHOCTH, OPraHU30BBIBAThH JACHCTBHUS 110
e€ JOCTIKCHHIO: pacHpeNessiTh PoJd, OOCYXKAaTh MPOLECCHl W PE3yJIbTaThl
COBMECTHOM palbOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;

BBITIOJTHATH CBOKO YacTh PabOThI, JOCTHUTas Kauye€CTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIIPaBIICHUIO M KOOPAWUHUPYS CBOM JCHUCTBUS C JPYTHUMH YJICHAMHU
KOMAaH/IbI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa B OOMMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITeIILHO C(POPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBHSI.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1efiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYyaIUsX, TPEOYIOIIUX J1JIs
peteHust GU3NIECKUX 3HAHUK;

OPUEHTUPOBATHCS B PA3JIMYHBIX  MOAXOJAaX  MNPUHATHUS  PEIICHUU
(MHAMBUIyAIbHOE, IPUHATHUE PEUICHUS B TPYyIIe, IPUHATHE PELICHUN TPYyNoi);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM peElieHUs (U3MYECKOW 3aauu WIH
IJIaH UCCIEOBaHUS C Y4YE€TOM UMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IpeijlaraéMble BApUaHThI PEIICHUM;

JIenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJILHbI UHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYAaIlMH U IIpeaJiarath IiaH e€ U3MEHCHHUS;

OOBSICHATh  MPUYMHBI  JOCTHDKCHHS  (HEJOCTHXKEHHUS)  PE3YyJIbTaTOB
NEeATEeIbHOCTH, J1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBIOJHEHUS
(GU3UYECKOr0 HCCIICIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
WU3MEHUBIIMXCS CUTYyaIlui, yCTaHOBICHHBIX OMTMOOK, BOSHUKIINX TPYTHOCTEH;

OIIEHUBAaTh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM.

CTaBUTh ce0s HA MECTO JPYroro 4ejioBeKa B XOJe CIiopa WM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JOTUKY JPYyTOro.

IPU3HABATh CBOE MPABO HA OIIMOKY IMPH PeieHUH (U3NYSCKUX 3a7ad UM B
YTBEPXKICHUSIX Ha HAYYHbIE TEMbI U TAKOE e MPaBo JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHus ¢ 7 Kiacce IpeIMETHBIE PE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:



UCIIOJIB30BATh MOHATHUS: (PU3NUYECKUE U XMMHUUYCCKHUE SBJICHUS, HAOIIOACHUE,
SKCIEPUMEHT, MOJelb, TUIOTE3a, EAUHUIBI (U3UUYECKUX BEIUYUH, aToM,
MOJIEKYyJla, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, KUIKOE, ra3000pa3HoE),
MEXaHUYEeCKOe JBUXKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TPaeKTOpHsl, PaBHOJCHCTBYIOMmAs Cuj, aeopmaiusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILIAIOIINECS COCYABL;

YBEPEHHO paziuyaTh sBJICHUS (Iuddy3us, TEIIOBOE IBMKECHHE YaCTHUII
BEILIECTBA, PABHOMEPHOE [IBH)KCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPLUs,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpallleHUs,
nepejaya JaBJICHUS TBEPABIMU TellaMH, YXUJKOCTSIMU M Ta3amu, aTMochepHoe
JaBJICHUE; TUIaBaHUE TeJl, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapakTepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIUMX JIAHHOE
duznyecKoe sIBICHHUE;

pacro3HaBaTh  MPOSIBIICGHUE  W3YYEHHBIX  (PU3MUECKUX  SIBJICHUU B
OKpy>KaroleM Mupe (B TOM uuciie (U3HYECKHe SBICHUS B MPUPOJE: MPUMEPHI
JBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEKUBOM NPUPOJE, IECUCTBUE
CHUJI TSKECTU, TPEHUsI, YIIPYTOCTU B MPUPOJE U TEXHUKE, BIAUSHUE aTMOCPEPHOTO
JIABJICHUSI Ha >KUBOW OpraHu3M, IJIaBaHHWE PBIO, phlUard B TeJ€ 4YEJIOBEKa), MpPU
ATOM TEPEBOJUTH MPAKTHYECKYIO 3a/lauyy B y4eOHYIO, BBIJEISATH CYIIECTBEHHbBIC
cBolcTBa (IpU3HAKK) (PU3UYECKUX SBICHUM;

OMUCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (PU3NUECKUE SBJICHUS, UCIOIb3YS
dbuznyeckue BeMWUYUHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpeMsl, MYTh,
CpedHsii CKOpOCTb, CHJIa YIOPYTrOCTH, CHJIA TSIKECTH, BEC Tella, CUjla TPEHUSs,
JaBJeHUE TBEPIOTO Teia, JAaBJICHHE CTON0A KUIAKOCTH, BBITAIKWBAIONIAS CHIIA,
MeXaHWU4ecKass pabdoTa, MOMNIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PHUImeHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHYECKas U TTOTCHI[MAIbHAS DHEPTHS ), TIPU
OMHMCAHUM TPABWIBHO TPAKTOBATh (HPU3UUYECKUN CMBICI HCTIOIB3YEMBIX BEJIUYUH,
uX OOO3HAUYCHHS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETMUYUHY C IPYTUMHU BEIUYUHAMH, CTPOUTH
rpauKy U3yYEeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MYECKUE SBICHUS M IPOIIECCHI,
UCIIOJB3Ys MpaBujia CIOXKEHUs CWi (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIO paBHOBECHs pblyara (OJ0Ka), «30J0TOE
NPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOM DSHEPruu, MHpU STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alHUCHhIBATh €r0 MaTeMaTHYeCKOe
BBIPaXKEHUE;

CTPOUTH MPOCThIE (PU3UUECKUE MOJIENIM PEATbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIAECHATH IPU OSTOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOWCTBA



00BEKTOB, MPOIECCOB, ABJICHUM, MPUMEHATHh (DM3UICCKHE MOJCIH I OOBICHCHUS
(pU3HYECKUX MPOLIECCOB U pEeUIEHUs YUEOHBIX 3a]1ay;

OOBSICHATH (PUBMYECKHUE SIBJICHUS, MTPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallMii MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3aJaud, B TOM 4YHCIE TPEOYIONIMEe YHUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUYECKUX BEJIMYUH, IPU 3TOM BBHIOMPATH aJICKBATHYIO
(U3HYECKYI0 MOJIEb, BBISBIATH MPUYMHHO-CJICACTBCHHBIC CBS3U M BBICTPAMBATh
JIOTMYECKYIO IIEMOYKY PpacCyKJICHUM C ONOpOM Ha M3YYEHHbIE CBOMCTBA
busndecKux SBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemath pacu€THble 3a1auu (B 2—3 JeHCTBHS) MO U3y4YaeMbIM TeMaM Kypca
¢bu3uku, BIOUpas aIeKBaTHYIO (U3MUYECKYIO MOJEIb, C UCIOJIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3a/Jaud, BBISBIATH HEJOCTAIONMINE WU W30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BBIOOP METOJA pEIICHHUS 3aJadyd, HUCIOJIb30BaTh
CIIpaBOYHbIE JaHHBIE, MPOBOJUTH MaTeMaTHUYECKHE MPeoOpa3oBaHUsI U PACUETHI,
OIICHUBATh PEATUCTHYHOCTh TMOJTYYCHHOTO 3HAUCHUS (U3MUECKON BEIUMYUHBI U
OTPEACINISITh Pa3MEPHOCTh (U3UMYECKONW BEJIMYWHBI, MOJYYEHHON MpU pEelIeHUU
3a/1auu;

pacno3HaBaTh NIPOOJEMBI, KOTOpPblE MOXHO PEHIMTh TPU  MOMOIIU
bu3nUecKkux METOJOB, M TpeajiaraTh OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
OMMCAaHUM  HWCCIEAOBAaHUS  pacrno3HaBaTb  IPOBEPSIEMOE  MPEANOIOKEHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOYICHHBIA PE3YIbTaT;

MIPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIN (PU3NIECKUX
cBoicTB Ten (muddys3usi, TEMIOBOE pACIIUPEHUE Ta30B, SBICHUE WHEPIUH,
U3MEHEHHUE CKOPOCTH MPHU B3aUMOJICHCTBUM TEl, Mepeada NaBIeHUs KUIKOCTHIO
U Ta30M, MPOSIBIICHHE IEHUCTBUSI aTMOC(EPHOTO AaBJICHUSA, JCHUCTBHUE IPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEIANONOKEHUE (THUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOJI0EHUH, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOYHOIO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOJIBI;

IPOBOJUTh TMpAMbIE M KOCBEHHbIE HW3MEPEHHUS (PU3NYECKUX BEIUYUH
(paccTosiHue, TPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH W TBEPAOTO Tella, CHJIa TPEHUS CKOIBKCHHS, TABICHHE
BO3/1yXa, BBITAIKUBAIOIIAS CHUJA, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B KUIKOCTh
T€N0, KOAI(PPUIMEHT TOJE3HOro  JIEWCTBHS  MPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M HHUQPPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP
MeToJa HU3MepeHus, (PUKCUpPOBATH MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAUYEHUE
U3MEPSIEMOM BEJIMUMHBI C TIOMOIIBI0 YCPETHEHUS PE3yJIbTaTOB CEPUU U3MEPEHUN U
OILICHUBATh MOTPEIIHOCTh U3MEPEHHUIA;



IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIBHBIE MCCIIEIOBAHUS 3aBUCUMOCTEM
(u3MYEeCKUX BEIWYUH (3aBUCHUMOCTH IYTH PAaBHOMEPHO JBHIKYIIETOCs Tela OT
BPEMEHU JBUKEHUS Te€Ja, CHJIbI TPEHUSI CKOJIbKEHUS OT CUJIbl HOPMAJIbHOTO
JaBJICHUs], KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel W HE3aBUCHMOCTH CHUJIbI
TPEHUS OT IUIOLIAAW CONPUKOCHOBEHUS TEJ, CHJIbl YNPYTOCTH OT YJJIMHEHUS
OPY>KUHBI, BBITATIKMBAIOLWIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTU TeJa, OT TIyOWHBbI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUI IJIaBaHUS TEJ, YCIOBHI PAaBHOBECHSI pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITENBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOuparb SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKIIUH,
IPECTaBIATh MMOJYYEHHbIE 3aBUCUMOCTH (DPU3MUECKUX BEJIMYUH B BUAE TaOJIUL U
rpadUKoB, OILEHUBATh IMOTPEIIHOCTH, JeJaTb BBIBOJABI IO pe3yibTaTaM
UCCJIEI0BAaHNUS;

coOnrofaTh IpaBWwiIa TEXHUKM Oe€30macHoro Tpyna npu pabore ¢
1ab60paTOPHBIM 000PYOBAHUEM;

yKa3bIBaTh NPUHIMIBI I€UCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOIIAIOIIMECs  COCylbl, OapoMeTp, pblyar,
HOJIBUKHBIN U HETOJBUKHBIN OJIOK, HAKJIIOHHAS! IIJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHCaHUs (B TOM
qyclie: NOJUIMITHUKA, YCTPOMCTBO BOAONPOBOAA, THAPABINUECKUM mpecc, cu(oH,
MaHOMETp, BBICOTOMEpP, INOPIIHEBOM HACOC, apeOMETP), HCIIOIb3Yys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXonuMble (UBNYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB IIpU
pelIeHNH y4eOHO-TPAaKTUYECKUX 3a/1ay;

OPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIB30BaHUsl (PU3MYECKUX 3HAHUN B MOBCEAHEBHOM XU3HU U1 00€CIEeUCHMS
Oe3omacHOCTH Ipu OOpallleHuu ¢ npudopaMu M TEXHMUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUs 3J0pOBbs W COOJIOAEHUS HOPM 3KOJIOTMYECKOrO IOBEJIECHUS B
OKpY’KaroIllen Cpee;

OCYIIECTBJISATH OTOOP UCTOYHUKOB MHPOpMAIUKU GU3UYECKOTO COJEPKAHUS B
WNuTepHere, caMOCTOATENbHO (OpPMYIHpPYys MMOUCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIMXCS 3HAHUM M MYyTEM CPAaBHEHMS PA3IMYHBIX HCTOYHUKOB BBIIEIATH
uHpopmanuio, KOTopas SBISETCA MPOTHUBOPEUYMBOM WMJIM  MOXKET  OBbITh
HE0CTOBEPHOI;



UCIIOJIP30BaTh TP BBIMOJHEHUM YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro coaepikaHus, CIpaBOYHbIE MaTe€pUallbl, PECYpPChl CETH
Nutepner, BnageTh mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMaIU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBCHHBIC KpAaTKHWE MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHMKOB HH(pOpMAIUU (PU3NUECKOTO COAEPKaHUS, B TOM YHUCIIE
nyOJIMYHO JIeJIaTh KpaTKWE COOOIIEHUSI O pe3yJibTaraXx MPOCKTOB WM YYEOHBIX
VCCIIEIOBAHUM, TPU 3TOM TIPaMOTHO MCIIOJIb30BATh W3YYEHHBIM MOHSITUWHBIN
amrmapar Kypca (pU3uKd, COPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAITUEH;

IpU BBINOJHEHUU YUYEOHBIX NPOCKTOB U MCCIEAOBAaHUN paclpenessiTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJlauaMu, CJICIUTH 3a
BBLIIIOJIHEHUEM INIaHA JEHCTBUM, aAe€KBAaTHO OLIEHMBATh COOCTBEHHBIM BKJIaJ B
JNEATENbHOCTh TPYIIIbL, BBICTPANBATH KOMMYHUKAaTHBHOE B3aMMO/ICHICTBUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K koHuy oOyudeHuss ¢ 8 kaacce npeAMETHbIE pPE3yJIbTaThl Ha YriIyOJIEeHHOM
YPOBHE JIOJKHBI OTpa)kaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHHI:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHHE
aTOMOB M MOJIEKYJl, arperarHbleé COCTOSIHUS BEILIECTBA, KPUCTAIMYECKUE U
amop(HbIe Tesla, HACBHIIICHHBIH M HEHACBILIEHHBIM map, CrocoObl W3MEHEHUs
BHYTPEHHEW OHEpPruM, »JJIEMEHTAPHBIA DJIJIEKTPUUYECKUN 3apsij, IPOBOJHUKH,
IIOJIYTIPOBOJIHUKH, JTUAIEKTPUKH, UCTOYHUKH ITIOCTOSSTHHOI'O TOKA, DJIEKTPUUECKOE U
MarHUTHOE TIOJIS, ONTHYECKas CHUCTeMa) U CHMBOJHMYECKUN S3BIK (U3UKH TPU
pelIeHNH YYeOHBIX U MPAKTUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacliupeHHe (CKaTue), TEriIoBoe
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHUE, CMAYMBAHUE, KAlWULIPHBIC SBICHMUS,
UCIIapeHUe, KOHACHCAlus, IUIaBICHUE, KPUCTAUIM3AlMs, KUIIEHHE, CII0COObI
TerJionepeaayn (TerIoNpOBOAHOCTb, KOHBEKIINS, U3TyUYEHHUE), TEMIOBbIE OTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3apsAllOB, NEWCTBUS JJIEKTPHUYECKOTO TOKa,
KOPOTKO€ 3aMBbIKaHUE, B3aNMOICHCTBUE MATHUTOB, AEMCTBUE MAarHUTHOI'O I10JI Ha
OPOBOJHUK C TOKOM) IO ONHMCAHUI0 MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IGMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacmo3HaBaTh ~ NPOSBICHHE  HM3YYCHHBIX  (U3UYECKUX  SIBICHUU B
OKpyXaromeM wmupe (B TOM uyucie (U3WYECKUEe SBICHUS B IPUPOJE:
NOBEPXHOCTHBIE M KaNWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTAUIBI B NPHUPOJE,
uznydyenne ColHIla, 3aMep3aHue BOAOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEes, CHera, J3JIEKTPUUYECKUE SIBIIEHUS B aTMocdepe, 3JIEKTPUUYECTBO
KUBBIX OPraHW3MOB, MArHUTHOE I0JI€ 3EMJIM, APEi( MOIOCOB, pOJIb MATHUTHOIO
noyigs JUIsl KU3HM Ha 3emiie, MOJSIPHOE CHUSHUE), IMPU 3TOM IEepPEBOIUTH



MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3NYECKUX SIBJICHUM;

OMKCHIBAaTh M3yYCHHBIE CBOMCTBA TN W (DU3MYECKUE SIBJICHUS, HCIOIB3YS
dbu3nyeckre BEIWMYMHBI (TeMIleparypa, BHYTPEHHSS DSHEpPrus, KOJIUYECTBO
TEIJIOTHI, paboTa rasza, yaeibHas TEIUIOEMKOCTh BEIECTBa, yJACNIbHAS TEIUIOTa
MJIaBJICHUSI, YJleJbHasl TEIuioTa MmapooOpa3oBaHusl, YyJielbHAsl TEIJIoTa CropaHus
TOTUTHBA, KOA(DPUITUEHT MOIE3HOTO MCHCTBHS TEIIJIOBOW MAITUHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/7yXa, DOJICKTPUYECKUM 3apsd, Cuja TOKa, DJJIEKTPUIECKOE
HaIpsDKCHHUE, CONPOTHUBIICHHE MpoBoaHWKa, D/[C B menu ITOCTOSHHOIO TOKa,
AJIEKTPUUECKOE YJIeIbHOE COIMPOTUBIEHUE BEIIECTBAa, paboTa U MOIIHOCTh
3JIEKTPUYECKOTO TOKA), MPH OMUCAHUHU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAYCHUS W €IUHUIBI (U3UYCCKHX BEIWYHWH,
HAXOJUTh (HOPMYJIbI, CBSA3BIBAIONINE MAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEeJTMYMHAMH, CTPOUTH Tpa(UKN N3YICHHBIX 3aBUCUMOCTEN (DM3MYECKUX BEIIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS U IPOIIECCHI,
WCIIOJIB3YSI OCHOBHBIC IMOJIOKCHUS MOJICKYISIPHO-KMHETHICCKOW TEOPUU CTPOCHUS
BEILIECTBA, YpaBHEHHE TEIUIOBOrO OallaHCa, 3aKOH COXPAaHEHUS JJIEKTPUYECKOIrO
3apsiia, 3akoH KyJioHa, MPUHLMN CYNEPIO3UIMU SJIECKTPUUECKUX TOJIeH, 3aKOH
Owma m1s1 yuacTtka 1enw, npaBmwia Kupxroda, 3akon OMa 11 MOJTHOM 1M , 3aKOH
Jlxoyns-JleHiia, 3aKOH COXpaHEHHUS JHEPrUHU, IMPH ATOM pa3IudaTh CIOBECHYIO
(GbOopMyYJIMPOBKY 3aKOHA M €T0 MATEMATUUYECKOE BBIPAKECHHUE;

CTPOUTH MPOCThIE (PU3NUECKUE MOJICNIU PEATbHBIX OOBEKTOB, MPOIIECCOB U
SIBJICHUW, BBIICIATH IPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, SBJICHUN, MPUMEHATh (PU3MICCKHE MOJICIIH JJIT O0BICHCHUS
(GU3NYECKUX MPOLIECCOB U PEIIeHHs YUeOHBIX 3a1a4;

O0OBSCHATH (PU3HUECKHE SBJICHUS, TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPUCHTHPOBAHHOIO XapakTepa, H pemniaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCIE TPEOYIOIHME YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NUECKUX BEIMYHH, IMPU 3TOM BBHIOMPATH aJICKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBSA3U M BBICTPAUBATh
JIOTUYECKYIO IIETIOYKY PpACCYKICHUM ¢ OMOpod Ha W3yYCHHBIE CBOWMCTBA
bu3uYeCcKuX IBICHUMN, (GU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/ISTIH;

YBEPEHHO pelaTh pacy€THbie 3afadd (C omopod Ha 2—-3 ypaBHEHHs) MO
n3ydyaeMbIM TeMaM Kypca (pu3uku, BEIOMpas aaeKBaTHYIO (U3HMYECKYIO MOJICIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAONIUX (DH3WUECKHE BEIIMYHUHBI,
3aMUChIBAaTh KPaTKOE YCIOBHE M Pa3BEPHYTOE pEIICHHWE 3aJadd, BBISBIATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHBIC, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/71a4M, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, IPUMEHATH METOJbl aHaIN3a
pa3MEepHOCTEH, MCIO0JIb30BaTh rpaduecKue METOABI PEIICHUS 3a/1ad, IMPOBOJNUTH



MaTeMaTUYeCKue MpeoOpa3oBaHus W pacu€Thl, OLICHHWBATH PEAITUCTUYHOCTD
MOJyYEHHOTO 3HAYeHUA (PU3MUECKON BEIMYMHBI U OMPENENATh Pa3MEPHOCTh
(¢u3nYECKOi BETUYNHBI, MOTYYCHHON MPU PEIICHUH 3a1a4H;

pacrno3HaBaTb MpPOOJEMBbl, KOTOpPbIE MOXHO pEHIUTh MpPH ITOMOIIU
(¢u3nyecKux METOAOB, W NpeljaraTh OPUEHTHUPOBOYHBIM CIIOCOO pEUIeHHs, B
OMMCAaHUM  HCCIEAOBaHUS  pACIO3HABaTh  IPOBEPSIEMOE  MPEANOIOKEHUE
(rumoTesy), HHTEPIPETUPOBAThH TOTYUYSHHBIN PE3yIbTaT;

MPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIN (PU3NUIECKUX
CBOMCTB Ten (KamWwUIpHBbIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro
o0BEMa M TeMmMmeparypbl, CKOPOCTH TMpoIlecca OCTHIBAaHUS (HArpeBaHUs) IpU
U3IYyYEHUU OT IBETa M3JIydaroliel (MOIJOMAoIEe) MOBEPXHOCTH, CKOPOCTh
UCHApeHUsi BOJbI OT TEMIIEpaTyphbl JKUJIKOCTH MW IUIOMAAM €€ MOBEPXHOCTH,
AIIEKTPU3ALUS TEN M B3aUMOJCHCTBHE AIEKTPUUYECKUX 3apsAI0B, B3aUMOJCHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyalU3aIisl MArHUTHBIX TMOJIEH MOCTOSTHHBIX MarHUTOB,
JEMCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSIHHOIO TOKa): (OpMYJIHMPOBATH MPOBEPSIEMOE
OpEeANnojoKeHne (rumoTredy) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJIECHUI,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyJoBaHUS,
OIHCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;

OPOBOAMUTH TMpPsSMblE M KOCBEHHbIE H3MEpeHus (PU3MUECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHAs BIAXXHOCTh BO3[yXa, CHJa TOKa, HaIpSKEHUE,
yAelbHasl TEIJIOEMKOCTh BEIIECTBAa, COMNPOTUBIEHUE NPOBOJHUKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIHOJb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
mpubOpOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpeHUs, (UKCUPOBATH IMOKAa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE M3MEPSEMON BEIIMYMHBI C MMOMOIIBI0 YCPEIHECHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH ITIOIPEITHOCTh U3MEPEHNU;

IPOBOJNTH SKCIEPUMEHTAJIbHbIE UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIQXKJICHHMSI, UCCIIEJOBAHUE SIBJICHUS TEIJIOOOMEHA ITPU CMELIMBAHUU XOJIOJAHOU U
ropsiueid BOJbI, 3aBHUCHUMOCTb COIpPOTUBJIEHMS] TNPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAIM TONEPEYHOr0 CEYEHHUsT M  YACIBbHOIO CONPOTHUBIICHUS BEILECTBA
IPOBOJIHUKA, CUJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAMpPSDKEHUS Ha
IPOBOJHUKE, UCCIEIOBAHUE MOCIEAOBATEIBHOIO M MapajuieIbHOIO0 COEIWHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNeM (OpMyIMpoOBaTh 3ahadyy W TUIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTrh SKCIEPUMEHTAIBPHYI0 YCTAaHOBKY C HCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJICTABIATH MOTYYCHHBIE 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH B BUJE TAOIHIl U
rpaUKoB, OLEHUBATh IOTPEIIHOCTH, J€JaTb BbIBOJABl IO pe3ysibTaTaM
UCCIIEIOBAHMUS;



coOmoIaTh TpaBmwia 0OE€30MacHOTO Tpyna mnpu padore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

XapaKTEepU30BaTh MPUHIUIBI IEUCTBHUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OMHCcaHus (B TOM
quCclie: CHUCTeMa OTOIUIEHHUSI JOMOB, TMTPOMETp, HapoBas TypOuHa, aMIIepMETp,
BOJITMETP, CUETYUK DIIEKTPUUECKOM 3HEPIHH, AJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelibHble  3JEKTpONpuOOpbl  (MIpUMEpPHI), MPEAOXpPaHUTENId U HX
OpUMEHEHHe B OBbITY U TEXHHMKE, IPUMEHEHHE IIOCTOSHHBIX MAarHuToB,
ANIEKTPOMATrHUTOB, 3JEKTPOJBUIATENb IMOCTOSIHHOTO TOKA), WUCIOJIb3Yys 3HAHUSA O
CBOMCTBAaxX (PU3MYECKUX SBJICHUH, HeoOXoAumble (U3UUYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA W HU3MEPUTEIbHBIC
OpuOOpel MO CXEMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, IMCHUXPOMETpP, TUIPOMETpP, JIBUraTeib BHYTPEHHErO  CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl  JJEKTPUUYECKHX Ilened ¢
NOCJIEOBAaTEIbHBIM W NApAJJIEIbHBIM COECIMHEHHEM 3JIEMEHTOB, pasinyas
YCIIOBHBIE 00O3HAUYEHMS AJIIEMEHTOB JIEKTPUYECKHUX LIETEH, UCIOIb30BATh CXEMbI
U CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPHU PEIICHUH YYEOHO-NPAKTHUECKUX
3ajzady;

OPUBOAUTH PUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEpPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3WYECKUX 3HAHUI B MOBCEIHEBHOM >KU3HHU JJIA OOECIECYEHHS
0e30macHOCTH TIpU OOpalleHuu ¢ MpudopaMu U TEXHHUYECKUMHU YCTPOUCTBaMH,
COXpaHEHUs 3J0pOBbsI W COOJIOAEHUS HOPM 3KOJIOTMYECKOTO TIOBEJIECHUS B
OKPYXarUIEn Cpee;

OCYLIECTBJISATh MOUCK MH(pOpMaLU puznueckoro coaepxanusi B Murepuere,
CaMOCTOATENbHO (OPMYJIUPYS TOUCKOBBIA 3alpoCc, HAa OCHOBE HMMEIOLIUXCS
3HAHUW M CpPABHEHUS JOMOJHUTENBHBIX HCTOYHHKOB BBIACNIATH HH(POPMAIIHIO,
KOTOpas SBJISIETCS] IPOTUBOPEUUBON UM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TP BBIMOJHEHUU YYEOHBIX 33aJaHUN HAy4YHO-TIOMYJISIPHYIO
JIUTEPATYPY (PU3NYECKOTrO COACpKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WnrtepHer, BnaneTh mNpuéMaMU KOHCIIEKTUPOBAHMUSI TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3ZaBaTh COOCTBEHHBIE IMMCbMEHHBIE W KpaTKWe YCTHBIE COOOIICHUS,
0000611ast uHPOpMAIKIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COACPKAHUS, B
TOM  4Wciae  MyOJIMYHO  MPEACTaBIATH  PE3YJbTAaThl  MPOEKTHOM  WIIU
UCCJIEeI0BATENbCKON NeATEIbHOCTH, IPU ATOM IPAMOTHO MCIOJIb30BaTh NU3YUEHHBIN
NOHATUUHBIM  anmapar  Kypca  (U3MKH,  CONPOBOXAATh  BBICTYIUJICHUE
IIPE3EHTALUEN;



IIPY BBIMIOJIHCHUH YY9€OHBIX MPOCKTOB M HCCIICIOBAHUN (PU3MUECKHX MPOIECCOB
pacrpenensitb 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3a/la4aMu, CIEIUTh 3a BBIMOJHEHHEM IIJIaHa JEUCTBUNM M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIIEHUBAaTb COOCTBEHHBIM BKIJIQJ B JEATEIbHOCTh TPYMIIbI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aWMOJICUCTBUE, TMPOSABISISE TOTOBHOCTH
paspemniarb KOH(IUKTHI.

K konHmy oOyuenusi ¢ 9 knacce mpeaMeTHble pe3ylbTaThl Ha YIIyOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUMN:

UCIIOJI30BATh MOHATHUS (CUCTEMA OTCYETA, OTHOCUTEIILHOCTh MEXaHHUUECKOTO
JBW)KCHUS, HEBECOMOCTb U IIEPETPYy3KH, LEHTP TKECTH, MEXAHUYECKHUE BOJIHBI,
3BYK, MH(QpPa3ByK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, PEHTTE€HOBCKOE
U3JTy4YEeHHE, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKHU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITYCKaHUSl M MOTJIOLIEHUs, anbda-, Oera- U ramma-
U3IIy4YEeHHsI, U30TOIbI, SIACPHAs U TEPMOSACPHAs] SHEPreTHKA) U CUMBOJIUYECKUN
A3BIK (PU3UKHU MTPU PELICHUN YY€OHBIX U TPAKTUYECKUX 3a]1a4;

YBEPEHHO  pa3iuyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEpPHOE
IPSAMOJIMHENHOE JIBHKEHUE, PAaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JIBUXKEHUE,
cBOOOJHOE TMaJieHuEe Tell, JABM)KEHHE IO OKPYXHOCTH, B3aMMOJEWUCTBUE Tell,
PAaBHOBECHME MATEPUAIBHOM TOYKH, PpEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojebarenbHOe JABMXKEHHE (TapMOHMYECKHE, 3aTyXalollhe, BBbIHYXJICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE IBMKEHHE (PAacCHpOCTpPaHEHHE U OTpaKeHUeE
3ByKa, UHTepdepeHus u Tudpaxius BOJIH), MPSIMOJIUHEHHOE PACTIPOCTPAHEHHE,
OTPAKEHUE U TPEJOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP U CJIOXKEHUE CIEeKTPaJbHBIX IIBETOB,
€CTECTBEHHAsl  PaJAMOAKTUBHOCTb, BO3HHUKHOBECHHE JIMHEHYATOTO  CIEKTpa
U3JIyYEHHs) MO OINHUCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh ~ NPOSBICHUE  M3YyYEHHBIX  (U3MYECKUX  SBJICHUU B
OKpy’KarollleM MHupe (B TOM 4Hclie (PU3NYECKUE SBJICHUS B MPUPOJE: MPUIUBBI U
OTJIMBBI, ABMKEHHE TuIaHET COJIHEUHOM CHCTEMBI, PEAKTUBHOE JBHKECHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTUYECKUE SBJICHUS B IPUPOJE, OMOIOrHUECKOe
JecTBHE BUIAUMOIO, YJIbTPAapUOJIETOBOIO M PEHTICHOBCKOIO H3IIy4YCHHUH,
€CTECTBEHHbI PaJAMOAaKTUBHBIM (OH, KOCMHUYECKHE JIy4YH, pPaJuO0aKTUBHOE
U3JIyYEHUE NPUPOJHBIX MHUHEPAJIOB JIEWCTBHE PAIMOAKTUBHBIX M3IYyYECHHN Ha
OpraHM3M YeJOBeKa), MPU ATOM MEPEBOAUTH MPAKTHUUECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUN;

OMUCHIBaTh M3yYEHHbIE CBOMCTBA Tell U (DPU3MUECKUE SIBJICHUS, MCIOIb3YS
dusznyeckue BeIMYMHBI (CpeIHsii W MIHOBEHHass CKOPOCTh Tela IMpHu



HEPaBHOMEPHOM [JBMKCHHH, YCKOPEHHE, MEepeMEelIeHHEe MpPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JBMKEHHH,  YIJIOBas  CKOPOCTb, LIEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, CHJIa TPEHUs, CUJla YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO
HasieHus], BeC Teja, LEHTP TSKECTH TBEPJOTO Tela, UMITYJIbC TeJa, UMITYJIbC CHIIBL,
MOMEHT CHJIbl, MEXaHH4ecKasi paboTa U MOLIHOCTh, MOTEHLMAIbHAS YHEPI U Tela,
MOJTHATOTO HAaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIIMAFHAS YHEPTHSI CXKATOU MPYKUHBI,
KAHETUYECKass JHEPTHs, MOJHAs MeXaHW4YecKas OJHEprusi, MEepuoj M YacToTa
Kosie0aHuil, MepruoJ MaTeMaTUYECKOro U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTbh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTeb IMPETOMIICHUS
Cpelpl), TMpH ONHCAHMHM TPABUIBHO TPAaKTOBAaTh  (PU3WYECKUN  CMBICI
UCTIOJIb3YEMBIX BEIMYMH, MX 0003HAUECHUS W €OUHMIBI (U3NYECKUX BEIHYHH,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTD TpaUKN U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETNYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SBJICHUS U IPOLECCHI,
UCTIONB3YS 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMHUPHOTO TSATOTEHUS, TMPUHIIHII
CYNEpHO3UIMKH CHJI, NPUHLIMI OTHOocuTenbHocTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXpaHEHUs MMITyJIbCa, TEOPEMY O KHMHETHUECKOW sHepruu, 3akoH ['yka,
3aKOH bepHymmu, 3aKOHBI OTpaXeHUS W TPEJOMIICHHS CBeTa, (GOPMYITy TOHKOM
JIMH3BL, IIAHETAPHYIO MOJIENb aTOMA, HYKJIOHHYIO MOJIEIh aTOMHOTO S/Ipa, 3aKOHBI
COXPAaHEHHUS 3apsI0BOTO U MAacCOBOTO YHMCEN MPU SIACPHBIX peakuusix, IpU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MaTeMaTHYECKO€E BbIpaXKEHUE;

CTPOUTH (PU3NYECKUE MOJEIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBICHUM,
BBIICISITH TIPU 3TOM CYLIECTBEHHBIE M BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, MPUMEHATh (U3NYECKUE MOJEIH i OOBICHEHUs
(GU3NYECKUX MPOLIECCOB U PEIIeHUs YUeOHBIX 3a7a4;

OOBSCHATH (UBNYECKUE SBICHHUS, TTPOIECCHI U CBOICTBA TEJ, B TOM UYHCIIE B
KOHTEKCTE CHUTYallii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, W peuarb
KayeCTBEHHbIC 3a/Jayd, B TOM 4HCIE TpeOyIolIie YHCICHHOTO OIEHUBAHUS
XapaKTepPHBIX 3HAYCHUH (U3NYECKUX BEIMYWH, IIPU 3TOM BHIOMpATh a/IEKBaTHYIO
(GU3NUECKYI0 MOJEIb, BBIABIATH MPUUYUHHO-CIEACTBEHHBIE CBSI3M U BBICTPAUBATh
JOTMYECKYI0 IIETIOYKY pacCyXIeHH M3 2—3 IIaroB C ONOpOH Ha H3y4YCHHBIE
CBOMCTBa (PU3UUECKUX SBICHUM, (PU3HUECKHE 3aKOHbI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO peliaTh pacy€THBIC 33a]a4d M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAss aJEeKBaTHYIO (U3NYECKYI0 MOJIeNb, C HCIOJIBb30BAaHUEM 3aKOHOB H
(GopMmyJ1, CBA3BIBAIOIIUX (PU3NYECKHE BEJIWYUHBI, 3alUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3aJadyd, BBIABIATH HEJOCTAIONIUME WIH H30BITOUHBIC
JIaHHBIe, OOOCHOBBIBATH BBIOOP METOJAa pELICHHWS 3aJa4d, WCIOJb30BaTh
CIpaBOYHBIC JJAHHbIE, IPUMEHATh METO/bI aHall3a Pa3MEPHOCTEH, NCIOIH30BATh
rpadguyeckue  METOIbl  pPELIeHHs  3aJady, MPOBOJUTH  MaTeMaTHYECKUe



npeoOpa3oBaHus U Pacu€Thl, OIEHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(GU3NYECKO BEMUYMHBI U ONPEAETSATh Pa3MEPHOCTb (HU3MUECKON BETUYUHBI,
MIOJTyYEHHOM MPH pEIICHUN 3a1a4H;

pacno3HaBaTh NPOOJEMBbI, KOTOpPblE MOXKHO PEHIMTh TPU  MOMOIIU
bu3nUecKux METOJ0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
OMMCAaHUM  HCCIEAOBaHUS  paclHo3HaBaTb  IPOBEPSIEMOE  IPEAINOJIOKEHUE
(rumoTte3y), OILIGHWBATh MPABUIBHOCTh TOPSJKA TPOBEACHUS HCCICIOBaHNUA,
UHTEPIPETUPOBATH NOJIYYCHHBIN PE3yJIbTAT;

IIPOBOJIUTH OTBITHI O HAOMIOACHUIO (GPM3UUYECKUX SIBICHUHN HIIN (DU3UIECKUX
CBOMCTB TeJl (M3yyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHUs HMITYJIbCca, ACUCTBUE 3aKOoHa bepHymM U BO3HUKHOBEHHE
NOAbEMHON CHJIBI KpbUIA, 3aBUCHMOCTh TME€pUOAa KOJIeOaHUN NPy KHHHOTO
MasTHUKAa OT MAacChl Tpy3a M KECTKOCTH TIPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTATYJbl MalbIX KOJieOaHUM, MPAMOJMHEMHOE pAaCIpPOCTPAHEHUE CBETA,
pasnokeHue OeJoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’keHUS B MJIOCKOM
3epKajie ¥ CBOMCTB M300paKEHUS MpeIMeTa B coOuparolieil TuH3e, HaOIoIeHne
CIUIOIIHBIX U JUHEHYAThIX CIIEKTPOB M3IIYYEHHUA): (GOPMYITUPOBATH MPOBEPIEMOE
OpeanojoxeHue (rUmoTresy) O  BO3MOXHBIX — pe3yibTarax  HaOJIOJEHUH,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 00OpyIOoBaHUA,
OMHCHIBATh XOJ OMbITa U POPMYJIUPOBATH BHIBOIBL;

IPOBOANTH TPU HEOOXOJUMOCTH CEpPHUIO0 NPSIMBIX H3MEpPEHHH, Ompenenss
CpelHee 3HayeHUuEe HU3MEpSEeMOM BEIUYMHBI M ONpENessis MOrPEIIHOCTh
pPE3yIbTATOB TPSIMBIX H3MEPEHHM, OOOCHOBBIBATH BHIOOP Croco0a H3MEpeHUs
(M3MEpUTENHHOTO MPUOOpPA);

IPOBOJIUTH KOCBEHHBIC NU3MEPCHUS (PM3UIECCKUX BETUYNH (CPEIHSISI CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JIBUJKEHHMH, YCKOPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXUHBI, KOIDPUIMEHT  TpPEHHUS  CKOJIbKECHUS,
MexaHuueckas paboTa M  MOUIHOCTh, YacToTa U MEpUoj] KojeOaHui
MaTeMAaTUYeCKOTO W TPYXHUHHOTO  MAasTHUKOB, (OKyCHOE  pacCTOsSHUE
coOuparomieid JUH3BI W €€ ONTUYEeCKas CHJIa, pAJUOAKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BBHIOOP
METOJa HW3MEpEeHHus, IUIAHUPOBATh HM3MEPEHUs, CAMOCTOATEIBHO COOHpaTh
OKCIIEPUMEHTALHYIO  YCTaHOBKY,  BBIYHCIIATH  3HAYCHHWE  BEIMYMHBI U
aHAJIM3UPOBATh TOJYUYEHHBIE PE3yJbTaThl, OLIEHUBAS MOIPEIIHOCTh PE3YIbTAaTOB
KOCBEHHBIX NU3MEPEHNU;

IPOBOJNTH IKCIEPUMEHTAIbHBIE MCCIEIOBAHMS 3aBUCHMOCTEN (U3NUYECKUX
BEJTMYMH (3aBUCHMOCTh MyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHUHU 0e3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBXKEHUSI OT CHIIBI
HOPMAaJILHOTO JaBJICHHS, Tepuoja KojlieOaHWH MaTEeMaTHYeCKOTO MAasTHHKA OT



JUIMHBI HUTH, OIpENIEJICHHE YCKOPEHUs CBOOOJHOIO TMAaJCHUSA, HCCIEIOBAHUE
U3MEHEHUS BEJIMYMHBI M HAINpaBJIE€HUS UHAYKIUOHHOTO TOKAa, 3aBHCHUMOCTH yTjia
OTpaXEHUs CBETa OT YyIJIa MAaJIeHUs, YIJIa TPEeJOMJICHUS OT yIjla MajaeHus
CBETOBOTO Jyya, HCCIEJOBAaHHE TPEKOB: HU3MEPEHHUE DHEPrUM YaCTHUIIBI 10
TOpMO3HOMY IyTH (10 ¢doTorpadusiM)): COBMECTHO C yduTesneM (HOpMyIHpOBaThH
3a/1a4y M TUIOTE3y UCCIENI0BAHUS, CAMOCTOSITENBHO MJIAHUPOBATh HCCIIEOBAHUE,
CaMOCTOATENIbHO COOMpPAaTh AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEACTaBIATh
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOIUIl U TPaduKOB,
OLICHMBATh MOTPEIIHOCTH, JeJIaTh BBIBOJBI [0 pe3yIbTaTaM UCCIIeJOBaHMUS;

coOnroaTh MpaBwiIa 0Oe30MacHOro Tpynaa mnpu padore ¢ aabopaTopHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX omucaHus (B TOM
YyuCle: CHUIOMETP, NAaTUYMKU MOJOKEHHUS, PACCTOSHUS M YCKOPEHMs, pakera,
9XOJIOT, OYKH, IEpUCKOoI, (oroanmapar, MHKPOCKOI, TEJIEeCKOI, ONTHYECKUE
CBETOBOJBI, CIEKTPOCKOI, JTO3UMETP, KaMepa BuibcoHa), MCIONb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUU U HEOOXOIMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH,
UCTIONB30BaTh CXEMBl M CXEMaTUYHbIE PHUCYHKA W3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOLECCOB MpHU
pelieHnn Y4eOHO-TIPAaKTUYECKUX 3aj]ady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHUs
M300paKEHUM B MIIOCKOM 3€pKajie U coOuparonieit TMH3eE;

OPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPaX) MPAKTUYECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM XU3HU Ui OOECTeueHUs
0e30macHOCTH TIpU OOpaIieHuu ¢ mpudopamMu U TEXHHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUs 3J0pOBbsI W COOJIOJEHUS HOPM 3KOJIOTMYECKOrO IIOBEIEHUS B
OKPY’KaroIllen Cpee;

OCYIIECTBJISITh MOUCK MH(OpMaIuu puznueckoro couepxanusi B Uutepuere,
CaMOCTOSITENIbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpOC, HAXOAUTH IyTH OMPECICHUs
JIOCTOBEPHOCTH TOJIyYEHHOM HH(OpMAIIMM HA OCHOBE HMEIOLIUXCA 3HAHUU H
JOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TP BBIMOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUECKOro CoAep)KaHUs, CIPABOYHBIE MaTepUalbl, PECYpChl CETU
WNHutepHer, Bnaaerb NpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uH(dOpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

cO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJAEpkKaHUs, ITyOJIHYHO
IPEACTABIATH PE3YyJbTaThl MPOEKTHON MIIM UCCIIEI0BATENBCKON AESTENbHOCTH MIPU
STOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBI MOHATUMHBIA amnmapar H3y4aeMoro



pa3nena (QU3MKA W CONPOBOXKIATh BBICTYIUICHHE TMpPE3CHTAlUell ¢ yd€ToMm
0COOEHHOCTEHN ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m Kontpoasnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoTsI
pecypcsl
Pa3nen 1.®@Pu3uka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MIUpa
1.1 ®dusnka — HayKa 0 IPUPOJIC 2 0
1.2 duznuecKkue BeITUIUHBI 3
1.3 EcTtecTBEHHO-HayUHBI METO/I TO3HAHUS 1
Htoro no pazneny 6
Pa3znen 2.IlepBoHavajibHble CBeJIEeHUS 0 CTPOEHUHU BelllecTBa
2.1 CrtpoeHue BemiecTBa 2 0 1
BIDKEHUE U B3aUMOJICHCTBUE YACTHI]
2.2 A 2 0 0
BEIIeCTBA
2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 0 0
Hroro mo pazneny 6
Pa3nen 3./IBu:xeHne M B3auMo/ielicTBIE TeJl
3.1 MexaHHYeCcKOe OBMKEHIE 11 1
3.2 Wuepuus, macca, IIIOTHOCTb 9
3.3 Cuna. Bunsr cun 13
Hroro no pazneny 33
Pa3znen 4./1aByieHue TBEPABIX TeJl, )KUAKOCTE U ra3oB
41 ’ Hasnenue. [lepenaua nqaBneHus TBEPABIMU 6 0 1




TCJIaMU, XUAKOCTAMHU U ra3aMHu

4.2 JlaBneHne KUIAKOCTH 0
4.3 ATMOc]epHOe 1aBlIeHHe 0
44 ]_—[eI/ICTBITI‘e KUJKOCTH ¥ Ta3a Ha 15 5
NOTrpyXEHHOE B HUX TEJIO
Uroro mo pazneny 34
Pa3nea 5.Padota 1 MOIIHOCTb. JHEPrus
51 Pabora 1 MoIIHOCTE 5
5.2 [IpocThie MeXaHU3MBI 10
5.3 Mexanuueckas SHEprust 5
Hroro no pazueny 20
Paznea 6.IloBTOpUTEILHO-00001IAOIINI MOIYIb
6.1 [ToBTOPUTEITEHO-0000IIAFOIIIHI MOTYITh 3 0
HWroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 13




8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3esioB H TeM nugpoBbIe
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchl
Pa3nea 1.TenyioBble siBIeHUSA
1.1 CrtpoeHue u CBOICTBA BelIeCTBA 6 0 0
1.2 TennoBbie MPOLECCHI 34 1 4
Hroro o pasueny 40
Pa3gen 2.2yiekTpuyeckue H MATHUTHBIE SIBJIEHUS
21 DJeKTpuUecKue 3aps/bl. 3apsoKeHHbIE Tea 9 0 0
' U MX B3aUMOJICHCTBUS
2.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 31 1 6
2.3 MarauTtHbIC SIBIICHUS 11 0 3
2.4 DNeKTpOMarHuTHasi MUHAYKIUS 7 1 1
Hroro no pazueny 58
Paznea 3.IloBTopuTe1bHO-00001IIAOIINI MOIYIb
3.1 [ToBTOpUTENHEHO-0000IIAIOLINI MOy B 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 14




9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (undpossbie)
Ne n/m Kourpoabubie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Pa3nen 1.Mexannuyeckue siBJIeHHSA
MexaHnuecKoe JBMKEHUE U CIIOCOOBI €To
1.1 30 1 3
OnuCcaHus
1.2 Bsaumonelicteue ten 16 1
1.3 3aKOHBI COXPAHEHHUS 18
Hroro no pazneny 64
Pa3zgen 2.Mexann4ueckue KoJ1e0aHus U BOJTHBI
2.1 Mexanndeckne KoineOaHus 9 0
2.2 MexaHuueckre BOJIHBI. 3BYK 0
Htoro mo pazneny 17
Paznen 3.21eKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJHBI
DIIeKTPOMArHuTHOE TOJIE U
3.1 P 7 1 0
3JIEKTPOMAarHUTHBIE BOJHBI
Hroro no pazneny 7
Pa3gen 4.CBeToBbIE IBJICHUSA
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 0
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI
4.3 Paznoxenune 6emoro cBeTa B CIIEKTP 4




Hroro o pasueny 20
Paznen S.KBaHTOBBIC SIBJICHUS

51 Hcnyckanue u MOToNIEHUE CBETa aTOMOM 4

5.2 Crpoenue aToOMHOrO siipa 5

53 SnepHbie peakun 6
Wroro no pazneny 15
Pa3nea 6.IloBTOpuTE1bHO-00001AI0IINH MOLY1b

6.1 Mexanuueckue siBIeHUs! (TIOBTOPUTEIbHO- 3 0
' 0000IAOIIUI MOJTYJIb)

6.2 TemuoBsie siBeHUS (TIOBTOPUTEIHHO- 3 0
' 0000MIArOLINI MOTYJIb)

6.3 DNeKTPOMAarHUTHBIC SIBICHUS 3 0
' (OBTOPUTENBHO-0000IAIOIINI MOYJIb)

6.4 CaeToBbI€ ABJICHUS (IIOBTOPUTEIIBHO- 1 0
' 000010l MOIYJIIb)

6.5 [ToBTOpHTETEHO-0000IIAFOIINI MOTYJTh 3 0
Hroro o pasneny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 11




7 Knacc

Ne ii/m HaumeHnoBaHue ypoka Hepeasn
I'naBa 1. ®u3uka u eé poJib B NO3HAHUH OKPYKAIOLIEr0 MUPa
1. ®u3uka — Hayka 0 npupojae
1 Posnb ¢usuku B )kU3HU yenoBeKa 1-1 Henens
2 ®usuka — Hayka o npupoje. Pusnueckue sieHus. Habmonenus u onbiTel. Pusndeckue 1-5 Hexens
TEPMUHBI
2. ®u3nvecKHe BeJIMYNHbI
3 ®uznyueckre BeIMUYUHbI. Pa3MEepHOCTh U €AUHUILBI U3MEPEHUS. DTATOHBI 1-s Henmens
4 ®usnueckue npudopsl. JIabopaTtopHasi padora Ne 1. Onpenesnenue ueHbI Ae1eHUs 2-9 Henenst
U3MEPUTEJIHbHOT0 MPUOOpa. 3HAKOMCTBO C M3MEPHUTEIbHBIMU MPUOOPAMH
5 MexnynapoaHasi cucteMa equHull. [lepeBo/l BHECUCTEMHBIX eAMHUI] B eAMHUIBI CU 2-s1 Heleus
3. EcTecTBeHHO-HAY4YHbIIl MeTO/I O3HAHUS
6 EctecTBeHHO-HayuHbI METO]T MO3HaHUA. PU3NYECKUE MOJETH 2-51 HeJleIst
I'nasa 2. [lepBoHayabHbIE CBeeHHUs 0 CTPOEHUHU BelleCTBA
1. CtpoeHnue BemecTBa
CrtpoeHnue BemecTBa: aTOMbI M MOJIEKYJIbL, UX pa3Mepbl U Macchbl. OMbITHI, TOKa3bIBAIOLINE
/ JIUCKPETHOE CTPOCHUE BEILIECTBA 3-1 Hezens
8 JlabGoparopnas padora Ne 2. U3mepeHnue pa3MepoB MaJIbIX TeJI CIIOCOOOM pS/I0B 3-s1 Henens
2. JIBMsKeHHE U B3aMMOAeCTBHE YACTHII BellleCTBA
JIBrkeHue yacTul BeniecTBa. CBs3b CKOPOCTHU ABUKEHUS YacTHI] C TemnepaTypoil. bpoyHoBckoe
9 nerxenue. Auddysus 3-1 nenens
B3aumopelicTBre 4acTuUIl BEIIECTBA: NPUTSHKEHUE U OTTajJKuBaHue. CMaurBaHUE U
10 KanmuIsspHOCTh. [[OBEpXHOCTHOE HATS>KEHUE 4- Hesens
3. ArperaTHble COCTOSIHMSI BellleCTBa
11 ArperatHble cOCTOSIHHS BemiecTBa. OCOOCHHOCTH arperaTHhIX COCTOSIHUHN BOJIBI 4-s1 nenens




O606mmenue o teme «llepBoHavanbHbIE CBEACHHS 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU

12 BEIICCTBAY 4-g Henens
I'nasa 3. /IBM:KeHHe U B3aMOAEHCTBHE TeJ
1. Mexannueckoe JBHKeHHE
Mexannueckoe asmxkenue. IlyTs, Tpaekropus, nepemerienre. PaBHoMepHOe 1 HEpaBHOMEPHOE
13 JIBIDKEHUE 5-s1 Henens
14 CxopocTb. EnuHUIIBI U3MEPEHUS] CKOPOCTH S5-s Henens
15 PacuéT nmyTu 1 BpeMeHM ABUKEHUS 5-s1 Hepenst
JlabopaTopHas paGora Ne 3. U3mepeHune cKOPOCTH, IYTH M BpeMeHU PABHOMEPHOI'0
16 NPSIMOJTHHEITHOT0 ABUKEHHUS TeJia 6-1 nenens
17 CpenHss ckopocTh 6-s1 Henens
18 Pemenue 3ana4 Ha pacy€T IyTH U BPEMEHHU JBUKCHHUS 6-s1 Heness
19 I'padmueckuii ciocod onucaHus IBUKECHUS 7-1 Hepnens
20 OTHOCHUTENBHOCTD IBUKEHUS. 3aKOH CII0KEHHS CKOPOCTEN 7-51 Henens
21 Pemenne KOMIJIEKCHBIX 3a/1a4 HA PaBHOMEPHOE MPSIMOJIMHEWHOE IBUKEHHUE /-5 Henens
22 IToaroroBka K KOHTPOJIBHOM paboTe 1o Teme «PaBHOMEpHOE NPSMOIMHEHHOE IBHKEHHUE) 8-1 Henens
23 KouTpoabHas padora Ne 1 mo reme «PaBHoOMepHOe NPSIMOJTHHEHHOE IBHKECHH E» 8-1 Henens
2. NHepuus, macca, JIOTHOCTH
24 SIBnenne nnepuuu. Macca kak Mépa HHEPTHOCTH TeJla 8-s1 Henens
25 JlabopaTopHas paGora Ne 4. U3mepeHne Macchbl Tesla HAa PbIYaKHBIX Becax 9-1 Hepens
26 ITnotHOCTE BemecTBa. Pacuér macchl 1 00bEMa Tena 1o €ro IIOTHOCTH 9-g Henens
27 JlabopaTopHasi paGora Ne 5. U3mepenne 00béMa M IIJIOTHOCTH TBEPAOIO Tejia 9-1 Henens
28 Tena ¢ monocTsMH, MacIiTaOHbIe MoaeNH. Pemenue 3agau 10-s1 Henmens
29 Cpennstst mnoTHOCTH. CILIaBBI U CMECU 10-s Henens
30 [ToBepxHOCTHASI M IMHEWHASI TNIOTHOCTh 10-1 Henens
Pemenue 3anau no teme «Macca tena. [InotHOCTE BemecTBa». IloaroroBka Kk KOHTPOJIBHON
31 paGoTe 11-g Henens
32 KouTpoabHas padora Ne 2 mo teme «Macca teqa. ILiioTHOCTH BeniecTBa» 11-a Hepnens

3. Cuaa. Buael cui




33 AHanu3 KOHTPOJIbHOU paboThl. Bzaumoneiicteue ten. Cuia 11-s Hepens
34 Bcemupnoe tarorenue. Cuna tsokect. Cuiia TSXKECTH Ha IPYTUX IUIAHETax 12-s Henens
35 Cuna ynpyroctu. 3akoH ['yka. Cuna peakiiuy onopsl 12-g Henens
N3mepenue cuibl. lunamometp. JlabopaTtopnas padora Ne 6. 'paxyupoBanue npyKuHbI
36 AMHAMOMeETpa 12-51 nenens
37 Pemenue 3agau no remam «Cuna tspkecT» U «Cuia yrpyroctu 13-s Henens
38 PaBHopelicTBytomas cuna. CinoxkeHue Cuil, AEMCTBYIOIIUX MO OJTHOW MPSAMOi 13-s1 Hegens
39 Tpetwnii 3akon HeroTona 13- Hepens
40 Bec tena. [leperpyska 1 HeBeCOMOCTh 14-5 nepens
41 Cuna tpenusi. TpeHHe CKOJIbKEHUS U TPEHHE TTOKOS, BI3KOE TPEHUE 14-5 Hepens
JlabopaTopHasi paGora Ne 7. UcciienoBanue 3aBHCHMOCTH CHJIbI TPEHHUSI CKOJIB/KEHHUS OT
42 IUIOIIA/IN CONPUKACAIOMINXCS TeJl U NPUKUMAIOLIEH CHIIbI 14-7 nenens
43 TpeHue B mpupojie U TEXHUKE 15-g Henens
44 Pemenue 3agau Ha onpeesieHue CUIIbl TPEHUS 15-51 Hepens
45 Pemrenne kommiiekcHbIX 3a1a4 o TeMe «B3aumopeiictBue Ten. Cuiibl B MEXaHUKEY 15-51 nepens
I'naBa 4. /laBjieHne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
1. laBienue. [lepenaua naBjieHust TBEPALIMHU TeJIAMM, KUJAKOCTAMU U Ira3aMu
Hasnenue. [lepenaua nasnenus TBEpAbIMU TeaaMu. COcOObl YMEHBIICHUS U YBEIUYCHUS
46 JaBJICHHUS 16-s Henens
47 Ypoxk-akcnepuMenT «OnpeneneHre JaBjaeHus: TBEPAOTO Telay 16-1 Henens
48 Pewienue 3agau Ha onpeneneHue AaBieHUs TBEPAbIX Tes. Cua qaBieHus 16-s Henens
49 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS ra3a OT 00bEMa U TeMIiepaTyphl 17-s1 Henens
50 JlaBaeHue B )XHAKOCTAX U razax. 3akoH Ilackans. [IHeBMaTHUECKHE MAIITMHEI 17-a uenens
JlaGopaTtopnas padora Ne 8. 3yueHne 3aBUCMMOCTH JaBJIEHUS ra3a OT €ro TeMInepaTypbl U
51 00BEMa cocyaa 17-s Hepenst
2. JlaBJjieHHE KUAKOCTH
52 3aBUCHMOCTH JIaBIICHUS KHUJIKOCTU OT TITyOUHBI MOTPY>KeHUs. [ uapocTaTuueckuii mapaokc 18-s Henens
53 Pemrenne 3amay Ha HaXOKAECHNUE IAaBJIEHUS CTOJIOA KUIKOCTH 18- Henens
54 Pacuér naBneHus )KUAKOCTU HA CTEHKH COCYa 18- Henens




55 Coobmaromuecs: Cocybl. 3aKOH COOOIAOIIMXCS COCYIO0B 19-1 Henens
56 Pemenwue 3amau mo Teme «CooOIaronmecs CoCyabh» 19-g Hepens
3. AtMocdepHOe 1aBJieHHE
57 ATtmocdepHoe naBneHue. ATMocdepa 3emiau u atMocepHoe napieHue. [IpuanHb 19
CYILIECTBOBaHMs BO3AYIIHON o0omouku 3emin. OnbiT Toppuyenan 1 HEAIeIIA
58 N3mepenue atmochepHOro gaBieHHs. 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHHS OT BBICOTHI HAJ[ 20
ypoBHEM Mopsi. [Ipubops! 17151 n3mepenust atMocpepHOTo JaBIeHUS -1 Heeil
59 Pemenue 3aga4d Ha onpeeneHNe TaBICHUS B )KUIKOCTH ¢ YIETOM aTMOC(EPHOTO JaBiICHUS 20-s Hepens
60 [M'mapasnuueckne Mmexanu3Mmebl. VICoap30BaHNe BRICOKUX JABJIEHUN B COBPEMEHHBIX TEXHOJIOTHSIX. 20
Y cTpoicTBO BOAONPOBOAA 1 Heend
61 Kax MbI JBIIINM U TEEM 21-g venens
62 Pemenue 3agau no reme «JlaBinenue TBEPIABIX TEJ, )KUIKOCTEN U Fa30B» 21-g Hepens
63 Pemenue 3anau no reme «/laBnenue TBEPIABIX TEIN, )KUAKOCTEN U ra3oBy. [loaroroska k 21
KOHTPOJILHOM pabore ~1 HENeI
KonTtposbHnas padora Ne3 nmo teme «B3anmopeiicreue Te. Cuiibl B Mexanuke. JlaBienune
64 22-s1 Heens

TBEPABIX TeJl, )KUAKOCTEH U ra3oB»

4. JleficTBMeE KMIKOCTH M I'a3a HA NMOTPYKEHHOE B HUX TeJI0

Ananuz KOHTpOJ'IBHOfI pa6OTLI. I[Cf[CTBPIC KHUIKOCTHU U Ira3a Ha HOFPY)KéHHOC B HUX TCJIO.

65 BrrrankuBaromas (apxumenoBa) cuia. 3akoH Apxumena 22- Hepiens
JlabGopaTtopnas padora Ne 9. OnpenesieHre BbITAIKUBAIOMIUI CUJIbI, 1efiCTBYIOIIEH Ha
66 NMOTPYKEHHOE B KUIKOCTh TeJ0 22-5 Heens
67 Pemenue 3a1au Ha onpeeseHUE BHITATIKUBAIOIIEH CHJTBI 23-1 Henens
68 Pemenue 3a1ad Ha onpeeeHUE BHITAIKMBAIOIICH CHITBI 23-s "Henens
IInaBanme TEMI.
69 JlaGopaTopHas pa6ora Ne 10. BeisicHeHHe YC/10BHIl IJIABAHUSA TeJI B :KHIKOCTH 23-5 meens
70 IInaBanme Ten. Pemenue 3amau 24-1 Henens
71 [InaBanue cynos. Ocanka. Bo3ayxormiaBanue 24-a nenens
72 Pemenue 3agau no reme «llnaBanue ten. BozayxomiaBanue» 24-4a wenens
73 Pemenune 3anau no reme «IlnaBanue ten. BoznyxomnnaBanue» 25-s "Henens
74 [IpoexTupoBaHue U KOHCTPYHPOBAHUE apEOMETPa 25-51 Henens




75 Pewenue 3anau o reme «3MeHeHHE yPOBHS JKUJIKOCTH» 25-5 Hemens
76 Pemrenue 3agau no reme «M3MeHeHrne ypOBHS KUKOCTH» 26-51 Hemens
77 Pemenue 3aau no reme «/leficTBUE )KUIKOCTU U Ta3a HA TIOTPYKEHHOE B HUX TEJIO» 26-51 Heens
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe «JlefcTBUE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX
78 26-s Henens
TEJIO»
KonTpoabHas padora Ne 4 no teme «/lelicTBHe :KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX
79 27-s1 Henens

TEJI0»

I'naa 5. PaGoTa 1 MOIIHOCTB. JHeprus

1. PaGoTra u MoiHOCTH
80 AHanu3 KOHTPOJIBHOU paboTel. Mexanndeckas paborta 27-s Henens
81 PaboTa cuibl TSKECTH U CHITBI yIIPYTOCTH 27-s Hepenst
82 JlabopaTopHasi paGora Ne 11. U3mepenune padoThl CHIIbI TPEHHSA 28-s Henens
83 MomHocTh 28-1 nenens
84 Pemenue 3a1au Ha onpeeieHre MEXaHMYECKON PabOThI U MOIITHOCTH 28-s1 Hemens

2. [IpocThie MeXaHU3MBI

85 [IpocThie MeXaHU3MBI 29-51 Henens
Poryar. YcnoBue paBHOBECHUS CUII HA pblyare.

86 JlaGopaTopHasi padora Ne 12. BoisicHeHHe yCJI0BHH PABHOBECHUS pblyara 29-1 Heens

87 Mowment cuibl. [IpaBuio MOMEHTOB 29-s1 Henens

88 Pemenue 3agau no reme «YcioBue paBHOBECHUs CHII HA pbryare. [IpaBuiao MOMEHTOB» 30-1 Henens

89 HenoasuxHbBIA ¥ MOABUKHBIN OJIOKH 30-1 Henens

90 30J10TO€ MPABUIIO MEXAHUKHU 30-s Henens

91 Pemenue 3agau no reme «lIpocteie MeXaHU3MBDY 31-1 Hemens

92 Koaddumment nose3noro necTBus MEXaHM3Ma 31-s Hemens

93 JladopaTopnas paGora Ne 13. Onpenenenne KII/| Hak/oHHOM n10CKOCTH 31-a Henens

94 Pemenue 3agau no reme «KII/l mpocThIx MEXaHU3MOBY» 32-s Hemens

3. Mexanuveckasi JHeprust

95 Dueprusi. Mexanuueckas sHeprusa. Kunetnueckasi 1 noTeHIManbHas SHEPrus 32-s Hemens
[IpeBpaiieHre 0JHOTO BUIa MEXaHUYECKOW YHEPTUH B IPYToil. 3aKOH COXpPaHEHUS U

96 32-s1 Hemens

IIPEBPALICHUS DHEPIUU B MEXAHUKE




97 Pemenue 3agad mo reme «Pabora. MomHoCTb. DHEPTHS» 33-1 HEnens
[TonroroBka Kk KOHTPOJIBHOM padoTe 1o Teme «Mexanuka. Pabora. MoutHocTs. Dueprus. CtaTuka
98 Y TIPOCTHIE MEXaHU3MbBD» 33-s Hezens
KonTpoabHas padora Ne 5 mo teme «Mexanuka. Pabora. MomnocTs. JHeprusi. CtaTtuka u
99 NMPOCTbIe MEXaAHU3MbI» 33-s1 nenens
I'nasa 6. [loBTopuTEJIbHO-00001IaI0IINIT MOAY/Ib
100 IToBTOpenue u o6o0IIeHNE 34-s nenens
101 [ToBTOpEeHME M 000OIICHNE 34-a nenens
102 [ToBTrOpenue u o6o0mIeHNE 34-s Henens
8 Knacc
Ne n/m HaumeHoBaHue ypoka Heneasn
I'naBa 1. TerioBble siBJIeHHUS
1. CTpoeHue 1 cBOIiCTBAa BelIECTBA
1 OCHOBHBIE MTOJIOKEHUI MOHCKyanHO-KHHCTH‘ICCKOﬁ TEOPHUHN U UX OINBITHBIC IIOATBECPKIACHUA 1'9[ HCIOCIIA
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJT 1-g Hepens
3 Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOTO COCTOSHUM BEIECTBA 1-g venens
4 Ypok-koubepenmus «Kpucrammaeckue n amopdusie Tena. ['paden. [lomydenne nekycCcTBEHHBIX 2-5 Henens
aJIMa3oB»
5 CMmayuBaHue u KannuuIApHOCTD. HOBCpXHOCTHOC HaTsDKECHUEC 2'51 HCICIIA
6 TennoBoe pacmypeHne u ckaThe 2-s1 HeleTIs
2. TensioBBIE IPOLIECCHI
7 Temnosoe nBuwkenue. Temneparypa. TemneparypHble HIKabl 3-s1 Heens
8 BryTpennss 23Heprus U coco0b! €€ M3MEHEHUS 3-s Heens
9 Buiel Teruonepenaun 3-g Henes
10 YPOK-KOH(l)CpeHLII/I}I <<HpaKTI/I‘IeCKOG HUCIOJIL30BaHUE TEIUIOBBIX CBOMCTB U MaTCpUuajioB JJId 4_51 Heens

JHEProcOepeKeHUS)




11 KonnuectBo TemnoThl. Y AenbHas TEINIOEMKOCTD 4-g Henensa
12 Ypok-uccrnenoBanue «MccaenoBanue 3aBUCUMOCTH TEMITEPATYPhI OCTHIBAIOIICH BOJBI OT BPEMECHI 4-5 Henmens
13 YpaBHeHue TemIoBoro Oananca. Termoo0MeH U TeIIoBoe paBHOBecHe. 3akoH Heiorona — Puxmana 5-1 Henens
14 .JIaﬁopavTopHaﬂ padora Ne 1. UccneqoBanue siBJIeHHH Tem1000MeHa NMPH CMEIIMBAHMH XO0J0IHON 1 5-5 Henens
ropsiueii Boabl
15 DHeprusl TOIUTHBA. Y IebHAs TEIIOTa CTOPAHUS S5-s1 Henens
16 Pemenue 3a1a4 1o Teme «Termio00MeH U TEIJIOBOE PAaBHOBECHE 6-1 Hemens
17 Pernrenue 3a1a4 mo teme « TermooOMeH U TEIIIOBOE PABHOBECHE) 6-s1 Hemens
18 JlaGopaTopHast paGora Ne 2. OnpeesieHHe KOJIUYeCTBA TEIJIOThI, IIOJY4YeHHOr0 BOAOI NpH 6-5 Henens
TENJI000MeHe ¢ HATPEeTHIM METANIMYeCKUM IIUJTHHIAPOM
19 [1naBneHue u OTBEpPACBAHNE KPUCTALTUICCKUX TEJ. Y IeNbHAs TEIUIOTA ILIABICHUS 7-s1 Heens
20 Penrenue 3anaq mo teme «IlnaBneHne u OTBEpICBaHUE KPUCTAIUIMICCKUX TEID 7-s1 Henens
21 JlaGopaTopHas padora Ne 3. Onpenenenue yaeabHOH TeMIOTHI IJIABJICHHA JIbAA 7-s Henens
22 [NapooOpa3oBanue u KoHAeHCcalus. Mcnapenue 8-s1 Henens
23 Kunenwue. Y aenbHas TerioTa napooOpa3oBaHus U KOHICHCAIIMU. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT 8- HeneIIA
aTMOC(hEpPHOTO JIaBIICHHUS
24 Pemenue 3a1au o Teme «IlapooOpazoBaHue U KUTICHHE 8-s1 nenens
25 Pemenne KoMOMHMPOBAHHBIX 3a/1a4 HA TEIIOOOMEH 9-g Henmens
26 HacrimeHHbIi 1 HEHACHIIICHHBIN TTap. BirakHOCTH BO3ayXa 9-s1 Hepens
27 Bnaxuocts Bo3ayxa u €€ usmepenue. Jlaboparopuasi padora Ne 4. OnpeiesieHne 0THOCUTEJIbLHOM O-5 HeneA
BJIAJKHOCTH BO3/IyXa
28 Pemenne 3amau no reme «Biaa)xHOCTH» 10-s Henemns
29 Pemenue 3a1a4 v aHaIM3 CUTYalUH, CBSI3aHHBIX C SIBICHUSIMH UCTIAPEHUS ¥ KOHICHCAIIUU 10-s Henens
30 [TpuHIMTIEL PabOTHI TETIIOBEIX ABUTATENEH 10-s Henens
31 [Maposast TypOHHa. J[BUTATENb BHYTPEHHETO CrOPaHHs 11-s Hepens
32 KIIJI TemioBoro aBurareins 11-a wenens
33 Pemenue 3ama4 1o teme «KITJI TemIoBoro aBUraTesis» 11-g uenens
34 Pemmenune paznuunbix 3a71a4 1o Teme « TemnoooMeH ¢ pa3oBbIMU nepexonamu, cropanue Tormsa, KIT/1» 12-s Henmens
35 Ypok-koHbpepeHius «TemnoBpie TBUTATEN U 3aIIUTa OKPYKAIOIIEH CPEIb» 12-s Hepens
36 TeruioBbIe MOTEPU B TEMIOCETIX 12-5 Hepens




37 3aKoH COXpaHEHUs U MPEBPAIIEHUs JHEPTUN B MEXaHUYECKHX U TEIUIOBBIX Mpolieccax 13-s Henens
38 Pemenne 3agau o Teme «TeroBbie mpomecchn 13-s Henens
39 [oaroroBka kK KOHTPOJIBHOH padoTe 1o Teme «TernoBbIe MPOIEecCh» 13-a Hepens
40 KounTposabnasi padora Ne 1 mo teme «TemnioBbie mpoueccb» 14-5 nepens
I'naBa 2. DjekTpuyeckue 1 MATHUTHBIE sIBJIEHUS
1. DuekTpryeckue 3apsiabl. 3apsKeHHbIE TeJla H MX B3aUMOJIeiicTBHe
41 OnexTpuzanus Teln. J[Ba poaa 31eKTpUIecKuX 3apsaoB 14-5 nepens
42 VYpoxk-uccienoBanue «lccaenopanue crocoOOB pa3IMUHBIX BEIIECTB HAJIEKTPU3OBBIBATHCS 14-5 nepnens
43 B3aumogeiicTBue 3apsokeHHBIX Te. 3akoH Kynona 15-1 Henens
44 BneKE‘quecxoe noie. Hanpsik€HHOCTH 3iteKTpudeckoro mosts. [IpuHun cynepno3unun 31eKTPUIeCcKIx 15-5 HeneNs
noJieH
45 Hocurenu snextpuueckux 3apsaoB. DIeMeHTapHbIH 3apsaa. CTpoeHune aToma 15-s Hepens
46 3aKoH COXpaHEHUS IEKTPUIECKOTO 3apsaa 16-s Henens
47 ITpOBOHKUKH, JUIJIEKTPUKH U MOTYTIPOBOTHUKH 16-s Hepenst
48 Vpok-koH(pepeHIust «DIEKTPU3ALHs B TOBCEAHEBHOM KU3HI» 16-s1 Henens
49 Pemenne 3amad 1mo TemMe «3aK0H COXPAHEHUS ICKTPHUECKOTO 3apsiay 17-s Henens
2. ITocTOSIHHBII YJIeKTPUYECKHH TOK
50 DneKTpudecKuii TOK. ICTOUHUKH 3NEKTPHYECKOTO TOKA 17-s1 nepens
51 VYpoxk-uccienoBanue «McciaenoBanue qeiCTBUS AIEKTPUICSCKOTO MMOJIST HA TIPOBOJIHUKH H JUAJICKTPUKIY 17-1 Henens
52 OneKkTpuYecKuil TOK B MEeTaJUIaX. DINEKTPUUECKHI TOK B )KUAKOCTSX M ra3ax 18-s1 Henens
53 DnexTpudeckast emb 18-s Henens
54 Cuna ToKa. AMIiepMerp 18-s Hepnens
55 DnekTpuveckoe Hanpspkenue. BombTmerp 19-s Henens
56 JlaGopaTopHast padora Ne 5. Coopka U HCHILITAHHE YIEKTPUIECKOI 1eNu MOCTOSIHHOTO TOKA 19-a Hepens
57 3aBUCHUMOCTD CUJIBI TOKA OT HampshkeHus. 3akoH OMa JJis ydacTKa ey 19-1 Henmens
58 DneKTpruvYecKkoe COMPOTUBICHUE. Y IENHOE CONMPOTHBIICHHE BEIIECTBA 20-s Hemens
59 JlaGopaTopHas paGoTa Ne 6. UccienoBanne 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIONIET0 Yepe3 20-5 HexeNs
Pe3HucTOp, OT CONPOTHBJIEHUS PE3UCTOPA M HATIPSIZKEHUS HA Pe3UCTOpe
60 JladopaTopHas padora Ne 7. Onpenesnenue yaeabHOT0 CONMPOTHBJICHHUSA MPOBOIHIKA 20-s nenens
61 Pemenne 3agad 1mo Teme «DIEKTPUIECKOE COMMPOTUBIICHUE. Y IEIHHOE COTIPOTHUBIICHUE) 21-s Henens
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Permenue 3amaud mo teme «3akoH OMa

21-5 Henens

63 [locnenoBaTenbHOE 1 apauIENbHOE COSANHEHHE IPOBOAHUKOB 21-5 Hemens

64 JlaGopaTopnas padora Ne 8. [IpoBepka npaBuJia cjio:KeHHsI HATIPAKEHUH NPU MOCIeA0BaTEIbHOM 22-1 Henens
COeIMHEHNH ABYX Pe3UCTOPOB

65 Pemenue 3agau no Teme «llocnenoBarensHoe U mapaiieabHOE COETUHEHNE TPOBOTHUKOBY 22-5 Henens

66 JladopaTopHas padora Ne 9. IIpoBepka npaBuJia JJisi CHJIBI TOKA NPH NapaJuIeJIbHOM COeJHHECHHH 294 Henes
pe3ncTopoB A

67 Pemenue 3agay Ha npuMeHeHue 3akoHa OMa [Tl pa3iIMyHOro COeIMHEHHS IPOBOIHHUKOB 23-s1 Heens

68 Pemenne 3aga4 Ha npuMeHeHue 3akoHa OMa IS Pa3IMuHOIO COEANHEHNUS IPOBOIHUKOB 23-51 Hemens

69 O/IC u BHyTpeHHEE CONPOTUBIICHUE UCTOTHIKA TOKA. 3aKoH OMa IS TTOTHOM TIETTH 23-s1 Henens
Pemenue 3agau o Teme «3/1C, BHyTpeHHEee COMPOTUBIEHHE UCTOYHUKA TOKa. 3akoH OMa 1S TIOJTHOM

70 24-g genens
LEeT»

71 JlabopaTopHas padora Ne 10. Onpenenenne I/IC 1 BHyTpeHHEro CONPpOTHBJIEHNS] HCTOYHMKA TOKA 24-5s nenens

72 [locnenoBaTensHOE U apaielbHOE COEUHEHNE TPOBOAHUKOB 24-5 nenens

73 VYpoxk-uccnenonanue «IIposepka npasun Kupxroda» 25-51 Hemens

74 VYpoxk-uccienoBanue «3yueHne BoJIbT-aMIIEPHBIX XaPAKTEPUCTHUK PA3IUUHBIX JJIEMEHTOB IEKTPUIECKOM 255 Hemens
Lenn» T

75 Pabota snexTpruueckoro Toka. MOIHOCTD JIEKTPUIECKOTO TOKA 25-51 Henens

76 3akon J[xxoyns — Jlenma. [lotpebutenn snexTpudeckoro Toka. KopoTkoe 3aMbIkanme 26-s Henens

7l VYpoxk-koHpepeHuus: «OObsICHEHUE U IPUHLUT JEHCTBUSI JOMAITHUX 3JIEKTPOHATPEBATEIBHBIX PUOOPOBY 26-s Henens

78 Pemenne paznumuHbIx 3ana4 o temMe «I1oCTOSTHHBIN 3JIEKTPUUECKUH TOK» 26-51 Hemens

79 IToaroroBka kK KOHTPOJIBHOH padoTe o TeMaM «DIEKTPUUECKUE 3apAbl. 3apsLKEHHbIE Tella U UX 975 HexelsL
B3auMoiehcTBUE» U «IIOCTOAHHBIN SNEKTPUUECKUI TOK» a

80 KonTtpoabHas padota Ne 2 mo Temam «JieKTpuyeckue 3apsiabl. 3apsiskeHHbIe TeJIa U UX 274 Henens
B3aumoaeiicreue» U «I1oCTOSAHHBIN JTeKTPUYECKHI TOK) a

3. MarHuTHBbIE SIBJICHUS

IlocTosiHHBIC MAarHUTHI, X B3auMoJeHcTBIE. MarHuTHOE 1oJie 3eMJIU 1 €ro 3HaU€HHUE IJIs )KU3HHU Ha

81 27-s1 Henens
3emie

82 VYpoxk-uccienoBanne «3yueHrne MarHuTHOTO MOJISt HOCTOSTHHBIX MarHUTOB MPU UX 00bEANHEHNUU U 28-5 HeLCIsL
paszeneHun. Busyanuzanus nosis IOCTOSIHHBIX MarHUTOB) e

83 OmnbiT Dpcresa. MarHUTHOE TI0JIE DIIEKTPHYECKOTO TOKA 28-s1 Henens




84 OmnbiT AMniepa. MaruuTHoe HoJjie KaTyIIKy ¢ TOKOM. [IpuMeHeHne 31eKTpoMarHiToB B TEXHUKE 28-s1 Henens

85 Cuna Amriepa U onpe/iesieHue e€ HalpaBiIeHHS 29-s1 Hemens

86 Pemenue 3amau 1o reme «Cuiia AMIiepa u onpeeeHue eé HarpaBIeHUsD 29-s1 Henens

87 9JICKTpOI[BI/II‘aTeHB MOCTOSIHHOTO ToKa. Mcrmonn3oBanue 3HCKTpOI[BI/IFaT€HCI>'I B TCXHHUYCCKUX yCTpOﬁCTBaX 29‘5[ Heens
Y Ha TPAHCIIOPTE

88 JlaGopaTopnas pa6ora Ne 11. 3yueHue neiicTBUA MATHUTHOTO 1015l HA IPOBOJAHUK C TOKOM 30-s Henens

89 Ypok-koHbpepenius «[IpakTudeckoe mpuMeHEHHE IEKTPOIBUIaTEIICHD 30-s Henens

90 JlaGopaTopHast paGora Ne 12. KoHcTpynpoBaHue U u3yueHue padoThl 3JeKTPOABUT AT 30-s He e

91 JlabopaTopHast padora Ne 13. U3mepenne KII/I ajiekTpoaABUraTeIbHO YCTAHOBKH 31-s Henens

4. DJIeKTPOMATHUTHASA UHAYKIMS

92 OmneiTel @apagesi. 3aKOH IEKTPOMArHuTHOM nHAyKuuu. Ilpasuio Jlenua 31-s Henens

93 JlaGopaTopHas paGota Ne 14. McciienoBanue u3MeHeHH i 3HAYEeHNs M HANIPaBJIeHUS] HHAYKIHOHHOTO 31-1 Hexens
TOKA

94 Pemenue 3agau o Teme «3aKoH 3IEKTpOMarHnTHON HHAYKIMK. [IpaBumo Jlenna» 32-s Hemens

95 Dnextporeneparop. CriocoObl MOTyUEHUS HIEKTPOIHEPTUH 32-s1 Henens

96 VYpok-koH(pepeHnus « INEKTPOCTaHINH Ha BO30OHOBISIEMBIX HCTOYHUKAX dHepTruu. [IpobiaeMsl aKoI0THH. 32-5 HexeNs
TornuBHBIE 3JIEMEHTHI U IIEKTPOMOOHIIDY

97 [loaroroBka Kk KOHTPOJIBHOU paboTe 10 TeMaM «MarHUTHBIE SBIEHUS, « DIEKTPOMAarHUTHAS HHIYKIIHSD 33-s Henens

98 Kontpouasnas pa6ora Ne 3 mo temam « MarnuTHbIe SIBJEHUS, «IIEKTPOMATHUTHAS WHAYKIHSD» 33-s1 Henens

I'naBa 3. [loBTOpPUTEJbHO-000011IaK01IIM I MOAYJIb

1. IToBTOpPUTEIbHO-00001IAI0IIM I MOAYJIb

99 Pabora ¢ Tekctamu o Teme « TerioBbie IPOIECCh 33-s1 Henens
100 PaboTa ¢ TekcTamu o TeMe «DNEeKTpUIEeCKUe 3apsaabl. 3apsHKEHHBIC Tella U MX B3aMOJICHCTBHE 34-s1 Henens
101 Pabota ¢ Tekcramu 1o TeMe « MarHuTHBIE SIBJICHUS 34-a nenens
102 Pabora ¢ Tekctamu 1o Teme « DNEKTPOMArHUTHAS HHTYKITHSDY 34-ga wenens




9 Knacc

Ne ni/m HaumeHnoBanue ypoka Hepneasn
I'naBa 1. Mexanu4eckue siBJIeHUs!
1. Mexannueckoe IBHKeHHE M CIIOCOOBI €r0 ONMUCAHUSA

1 BekropHble BETUUNHBI, ONIEPALIMH C BEKTOPAMHU, MPOEKLIUHA BEKTOPOB 1-51 Henens

2 Mexanunueckoe qBmxeHue. Marepuanabaas Touka. CriocoObl ONMcaHus MEXaHUIECKOTO TBUYKEHUS 1-1 Henens

3 Panuyc-BekTOp MaTepuabHOM TOUKH, NEPEMEIIEHNE Ha INIOCKOCTU 1-1 Henens

4 PaBHOMepng npsMoInHeitHOe BrkeHue. ['paduueckoe npencTaBieHue paBHOMEPHOTO 151 Henes
MPSIMOJIMHEIHOTO JIBUKEHUS

5 Pemenue 3agad mo reme «PaBHOMEPHOE MPSMOIIMHEITHOE JIBHIKCHHE) 2-s1 Helemst

5 HepaBHomepHoe nmpsimonuHeiiHoe ABM>keHne. CpeiHss 1 MTHOBEHHAs! CKOPOCTh Tejla PU 2-4 Hexens
HEPaBHOMEPHOM JIBUKCHHUH

7 Cucrema orcuéTta. OTHOCUTEIHLHOCTh MEXAaHUYECKOTO JIBUYKEHUS 2-5 Hepens

8 Pemenue 3an1au no teme « OTHOCUTENBHOCTh IBUKEHUS 2-s1 Heenst

9 JlaGopaTopnasi padora Ne 1. Onpeineﬂe}me cpeaHeili CKOPOCTH CKOJIb:KEeHHUS OpPycKa MU 3.4 Heess
JABUKEHUS IIAPUKA 10 HAKJIOHHOM MJI0CKOCTH

10 PaBHOYCKOpEeHHOE TIPSIMOJIMHEWHOE ABUKECHHUE. Y CKOPCHHE 3-1 Henens

11 CKOpoCTh PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO IBUKEHUS. [ pauK 3aBUCUMOCTH CKOPOCTH OT 3.5 Hexens
BpEMEHU

12 [Iepemenienre u MyTh NpU PaBHOYCKOPEHHOM MPSIMOJIMHEHOM JIBUKEHUH 3-1 Henens

13 Pemenue 3amau no teme «Ilepemenienue u myTh MpU PpaBHOYCKOPEHHOM MPSIMOJIMHEITHOM A5 Henenst
JIBUKCHHIDY

14 JlabopaTopHasi paGora Ne 2. McciienoBanue 3aBHCHMOCTH IIYTH OT BpeMeHH NPH 4-51 Henens

PAaBHOYCKOPEHHOM IBH:KE€HHH 0€3 HA4YaIbHOW CKOPOCTH




I'padmueckas uHTEpIpETALUS YCKOPEHUS, CKOPOCTH, POUCHHOTO ITyTH U TIEPEMEIICHUS IS

15 . 4-5 Heens
MPSIMOJIUHEIHOTO JIBUKECHUS
16 Pemenue 3aiay no teme «Fpa(bﬂqecxail MHTEpIIpeTalns yCKOPEHHUs, CKOPOCTH, IPOIIEHHOTO A-st e nens
MyTH U IEPEMEIIECHUS ISl TIPSMOTMHEHHOTO IBHIKEHUS
17 Pewmenne 3anau o reme «IIpsMoIMHENHOE pABHOYCKOPEHHOE IBUKEHUE) S-51 HeAems
18 Yckopenue cBoOo1HOTO nageHust. OnbiTel ['anunes 5-1 Henens
19 Pemenue 3anau no teme «YckopeHue cBOOOAHOIO NaJACHUS» 5-s Hepens
20 JIBi>keHue Tesia, OpOIIEHHOTO MO YIJIOM K TOPH30HTY 5-s1 Henens
21 Pemenue 3amau no teme «JIBrmkeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY» 6-51 Henmes
22 JlaGopaTopnasi padora Ne 3. UcciienoBanue 1BUKeHHsI TeJia, OPOLIEHHOT0 MO YIJIOM K 6-51 Heens
TOPH30HTY
23 Pemenue 3aau no Teme «JIBrkeHue mo AeCTBHEM YCKOPEHHUSI CBOOOIHOTO MaICHUS» 6-s1 Hemens
24 Pemrenue 3agau o teme «/[BrkeHue o 1eMCTBUEM YCKOPEHHS CBOOOTHOTO MaICHUS 6-s1 Hemens
25 JIBm>keHHe 10 OKPY)KHOCTHU. JIMHEeHHas ¥ yTJIoBas CKOPOCTh, MEPUOJ] M YaCTOTa 7-51 Henens
26 CKOpOCTh U YCKOPEHHE MPH IBUKEHUH 110 OKPY>KHOCTH 7-51 HeneIs
27 Pewmenne 3anau o reme «/IBUke€HHE 110 OKPYKHOCTH /-1 Henens
28 Pemenue 3aau no teme «/IBukeHHe M0 OKPYKHOCTH 7-s Henens
29 [ToaroroBka Kk KOHTpOJIBHOU paboTe 1Mo TeMe «MexaHndeckoe ABUKEHHUE U CIIOCOOBI €To 8-5 Hexens
OTIMCAHMS»
30 KontpoJubHnas pabora Ne 1 no teme «Mexanudeckoe ABHKEHHE H CIIOCOOBI €r0 ONMCAHHU» 8-s1 Henens
2. BzaumopeiicTBue TeJl
31 Ilepssiii 3akoH HproTona. BexTop cuibl 8-s1 Henens
32 Bropoii 3akon Hertotona. PaBHoselicTBytomas cuia. Tpetuit 3akon HeroTtoHa 8-1 Henens
33 Cuia TSHKECTH U 3aKOH BCEMUPHOTO TSATOTEHUS 9-g Henens
34 JIBu>KeHHE TeN BOKPYT IT'PaBUTALMOHHOTO 1IeHTpa. [lepBas kocMudeckasi CKOpOCTb 9-s1 Henens
35 Cuna peakuuu onopsl. Bec tena. HeBecoMocTh 1 nmeperpy3ku 9-1 Henmens
36 Cuna ympyroctu. 3akoH ['yka 9-s1 Hepnens
37 Cuna tpenus. KoaddummenT tpenus 10-s Henens
38 JlabGopaTtopnas padora Ne 4. McciienoBaHue 3aBUCUMOCTH CWJIbI TPEHUSI CKOJIbKEHHSI OT 10-5 Hezes

CHJIbI HOPMAJILHOTO JaBJICHUSA U ONIPpEACJICHUE K03(l)(l)I/IIlI/IeHTa TPECHUA
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Pemenue 3agau no teme ((I[BI/I)KCHI/IG MOJ JEUCTBUEM HECKOJIBKUX CHII»

10-1 Henens

40 Pemenue 3anau no teme «JIBukeHue moj AeMCTBUEM HECKOIBKUX CHID» 10-s Hemenst

41 JIBIDKEHHE TeJl IO OKPY>KHOCTH 101 IeCTBUEM HECKOJIBKHUX CHJI 11-s1 Henens

42 Pemenne koMOMHMPOBaHHBIX 3a/1a4 1o TeMe «KuHemartuka. J[BukeHue Tena mnoj AeHcTBHEM 11-5 Henens
HECKOJIBKUX CHI»
Ypok-koupepenmus «3axkon bepuynnu. CoBpeMeHHbIE JIeTaTeNbHbIE alapaThl, Cya Ha

43 MIOJIBOJTHBIX KPBUIBSIX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOMIISX. J[BIKeHHE Toe3/1a Ha 11-a nenens
MarHUTHOM MOJYIIKE»

44 PaBHOBecue mMaTepuanbHOM TOUKU. AOCOTIOTHO TBEPAOE Tea0. MomeHT cuibl. [IpaBuio 11-5 Henens
MOMEHTOB

45 VYpoxk-uccnenopanne «OnpeaesieHue IMEHTPa TIKECTH PA3TUIHBIX TEI 12-5 nepens

46 Pemenue 3agau no reme «PaBHOBecue TBEPAOTO Tea» 12-s Henens

3. 3aK0oHBI COXpaHEeHUs

47 Nmnynsc Tena. U3menenne umiyiabsca. UMIysibCc Cuibl. YOpyroe u Heynpyroe B3auMoIeCTBHE 12-s Henens

48 3aKOHbBI U3MEHEHUS M COXPAHEHMSI UMITYJIbCA 12-s nenens

49 PeaktuBHOE nBUKEHUE 13-1 Henens

50 Pemrenue 3aau o reme «3aKOH COXpaHEHUsI UMITYJIbCa. PEaKTUBHOE JIBUIKEHHE) 13-s1 Hepens

51 Pemenue 3a1au no Teme «3aK0H COXpaHEHHS UMITyJIbca. PeakTHBHOE IBHYKEHUE) 13-s Henens

52 Mexannyeckas paboTa U MOIIIHOCTb 13-s Hemens

53 Pabora cuibl TsKeCTH, CHITBI yIIpyrocTH. [loTeHnnanbHas sHeprus 14-g Henens

54 JlabopaTopHas paGora Ne 5. Onpenesienue padéoTbl CHJIbI YIPYTOCTH NIPH NOAbEMeE Ipy3a ¢ 14-5 Henens
UCMOJIb30BAHHEM HEMOABHKHOTO M MOIBUKHOIO 0JIOKOB

55 Pemenue 3anau no teme «Pabora. MomuocTe» 14-g nenens

56 Cas13b aHeprun u padbotsl. Kunetnueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU 14-g nenens

57 Pemenue 3agad o teme «Pabora. MomHoCTh. DHEPTH» 15-a wenens

58 3aKOH U3MEHEHMSI U COXPAHEHMsI MEXaHUYECKON SHEPTUU 15-s1 Henens

59 JlabopaTopHasi paGora Ne 6. Onpezls.ne}me PadoThI CHJIbI TPEHHUS IPH PABHOMEPHOM 15-5 Henens
ABHUKEHUH TeJIa N0 FOPU30HTAIbHOI MOBEPXHOCTH

60 Pemenue 3amau «3aK0H COXpaHSHUS SHEPTUM 15-s Henens

61 Pemienue 3a1a4 «3aK0H U3MEHEHHSI U COXpAHEHUS] YHEPTUN 16-s1 Henens
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Pemenue KOM6I/IHI/IpOBaHHLIX 3aga4

16-s1 Henens

63 [ToaroroBka Kk KOHTPOJILHOU paboTe Mo TeMe «B3anMozeiicTBre Ten. 3aKOHBI COXPAHCHUS 16-s Henens
64 KonTtpoubHnas padora Ne 2 no teme «B3anmopeiicreue Tes1. 3aKOHbI COXPAHEHHSD) 16-s1 Henens
I'naBa 2. Mexanu4eckue K0J1e0aHUS U BOJIHBI
1. Mexannueckne Koj1e0aHUA
65 KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHHIA: IEPUOI, YAaCTOTa, 17-s Henens
aMIUIUTY 1A
66 Marematuueckuii MasiTHUK. JlabopaTopHasi padora Ne 7. UccienoBanne 3aBUCUMOCTH 17-5 Henens
nepuoJa KosieGaHuil rpy3a Ha HUTH OT JVIMHBI HUTH
67 [Ipyxunnbpiii MasTHHUK. JIaGopaTopHas padoTa Ne 8. UccienoBanue 3aBHCHUMOCTH Nepuoaa 17-5 Henens
KO0JIeOAHM I MPYKUHHOT0 MAATHUKA OT MAacChl rpy3a
68 I"apmoHnueckue koe0anus 17-a Henens
69 JlaGopaTopnasi padora Ne 9. U3mepeHue yckopeHusi CBOOOTHOI0 MaieHUs 18-s Henens
70 [IpeBpainieHue SHEPrUK MPU KOJIEOATETHHOM JBIKEHUH 18-s1 Henens
71 Pemrenne 3angad o reme «IIpyXMHHBIA 1 MaTEMATHYECKUI MasiTHUK 18-s Hemens
72 Pewmenne 3anau o reme «IIpyXMHHBINA 1 MaTEMAaTUYECKUN MAsTHUK 18-s1 Henens
73 3aryxatomue kojaebanus. BeinyxeHnbie koneOanus. Pezonanc 19-1 Henens

2. MexaHu4eckue BOJHbI. 3BYK

MexaHU4eCKHUe BOJIHEI: IPpOAOJIBHBIC U TOTICPCYHBIC. CBolCTBa MEXaHUYCCKUX BOJIH. I[JII/IHa

74 < 19-s Hemens
BOJIHBI M CKOPOCTbH €€ pacipOoCTpaHEeHUS

75 VYpoxk-uccnenoBanue «HabmoqeHre 0TpaXKeHUs, PEIOMIICHUS, UHTephEpEHIH U AudpaKIum 19-5 Henens
BOJTH Ha TTOBEPXHOCTHU BOJIBD»

76 Ypok-koH(pepeHims «MexaHnuecKkrue BOJHBI B TBEPAOM Telne. CelicMUYecKue BOTHBD) 19-s Henens

77 3Byk. PacripocTpanenue u oTpakeHue 3ByKa 20-s Henenst

78 Pemenwue 3a1a4 o Teme «3BYK» 20-s1 Henens

79 I'pOMKOCTB 3ByKa U BBICOTA TOHA. Y POK-HCCIeI0BaHNE « DKCIIEPUMEHTAILHOE OTIPEICIICHNE 20-s Henens
TPaHUIl YaCTOTHI CJBIIIUMBIX 3BYKOBBIX KOJI€OaHU
AxycTrdeckuii pe3oHaHc. Ypok-uccienoanue «Habmonenne u 00bsiCHEHHE aKyCTHYECKOTO

80 20-a nenens

pe30oHaHCay




81

Wudpassyk u ynerpassyk. Kondepenmus «Vcnonp3oBanue yapTpa3Byka 1 HHPpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHIX)»

21-9 Henens

I'naBa 3. DjeKTpOMarHUTHOE MOJI€e U 3J1eKTPOMATHUTHbIE BOJIHBI

1. 9J’[eKTp0MaFHI/ITH06 I10JI€ M JIEKTPOMATHUTHBIC BOJTHBI

82 DJIEKTPOMArHUTHOE MOJIE U 3JIEKTPOMArHUTHbIE BOJIHBI 21-s nenens
83 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 21-a venens
84 VYpoxk-koHpepenuus «1llkana 37eKTpOMarHUTHBIX BOJIH. VIcronb30BaHMe 3JIEKTPOMArHUTHBIX 21-5 HeneA
BOJIH 11 COTOBOH cBsA3U. Pammonokanusa. KocMuyeckas cBA3EL)
85 DneKTpoMarHuTHas mpupoza csera. CKopocTh CBETa 22-51 Hemens
86 BoxHoBEIE cBOlicTBaA cBeTa: MHTEpDEpeHIHS U TUDPAKITUST 22-51 Henens
87 Pemenue 3aau no teme « MexaHMYECKUE U AJIEKTPOMArHUTHBIE KOJIEOaHUS U BOJIHBI. 22-5 Hexens
[ToaroroBka K KOHTPOJIBHOM paboTe
88 KonTtposabHas padora Ne 3 mo teme «MexaHuvdecKkue v 3JIeKTPOMATHUTHBIE KOJIeOAHUS U 29-4 Hexens
BOJIHBD»
I'maBa 4. CBeTOBBIE ABJIEHUS
1. 3akoHBbI pacipocTpaHeHHs CBETA
89 JlyueBast MOJIeJIh CBETA U TEOMETpUYECKasi ONTUKA. FICTOYHUKY CBETA 23-s Hemens
90 [IpsimonuHeitHOE pacnpocTpanenue cBeta. 3atmenust Comana u JIyHbI 23-5 Henens
91 3akoH oTpaxkeHHs cBeTa. [Imockoe 3epkano 23-5 Hemens
92 IToctpoenue nzodpaxeHuil, choOpMUPOBAHHBIX 3€PKAJIOM. 30HA BUACHUS 23-s1 Henens
93 [Ipenomnenue cBeTa. 3akoH mpesioMiieHus cBeta. [loTHOe BHYTpeHHEE OTpaKeHHE CBETa 24-s nenens
94 JlaGopaTopnasi padora Ne 10. UccienoBanue 3aBHCHUMOCTH yIJia MPeJIOMJIEHHUS OT yrJja 24-5 Hexens
NajieHusi CBETOBOI0 JIy4a HA FPaHUIle «BO3AYX — CTEKJIO»
95 Ypok-uccienoBanue « AHaIH3 U 0ObSICHEHUE ONTUYECKOTO MUPaXKay» 24-5 Henens
9% Ypok-koHpepenus «Mcnonp30Banre NOJTHOTO BHYTPEHHETO OTPAKEHUS: CBETOBOIbI, OITHKO- 24-5 Henens
BOJIOKOHHAS CBSI3b)»
97 Pemenue 3anau no teme « OTpakeHUE U NPEIOMIICHUE CBETa» 25-5 Henens
2. JIMH3bI 4 ONITHYECKUE TPUOOPBI
98 JIun3a, X0 My4eH B INH3E 25-s Hemens
99 ®dopmysa TOHKOM JTUH3bI 25-g1 Henens




JlaGopaTopnasi padora Ne 11. Onpenesienne (pOKYCHOT0 pacCTOSIHUSL M ONTHYECKOM CHIIBI

100 ., 25-s1 Henens
coduparouel JUH3bI
101 Pemenue 3amgad mo reme «Iloctpoenue n3o0paxeHuit B coOnparoiiel 1 pacCeuBaIOIICH JTUH3AX. 26-51 Hexens
®opmyiia TOHKOHN JTUH3bDY
102 Ypok-koH(pepertus «[IpuHImI qeHCTBUS ONTHISCKUX TPHOOPOB (MHKPOCKOTI, TEIECKOIL, 26-5 Henens
¢doroanmapar)»
103 I'na3 kak ontuyeckas cucreMa. bnu30opyKocTh U 1albHO30PKOCTh 26-s Henens
104 Pemenue pa3nuyHbIX 3a/1a4 ONTHKU 26-s Henens
3. Pazyioxkenne 0eJ10ro cBeTa B CHEKTP
105 Pasnoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. CroXKeHUE CIEKTPaTIbHBIX IIBETOB. 27-5 Henens
Jucnepcus ceera
106 Ypoxk-nipaktukym «HaOmroneHue u 00bSICHEHHE OTIBITOB 110 Pa3JIOKEHHIO OEJIOTO CBETa B CIIEKTP. 27-5 Henens
[Tomydenue 6enoro 1BeTa MPHU CIOKEHUU IIBETOB)»
107 [ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe «ONTHYECKUE SBICHHS 27-s1 Henens
108 KonTtpoabHas padora Ne 4 no reme «Onruyeckue siBJeHUsD) 27-51 Heens
I'naBa 5. KBanTOoBbI€ SIBJICHUSA
1. UcnyckaHue v norjionmeHue cBeTa arToMoM
109 CrieKTphl UCITyCKaHUS U MOIJIONEHuUs. JInHeyaThle U CIUIOLIHbIE CIIEKTPbI 28-s nHenens
110 KBantsl. JIuneituateie crieKTpsl 28-1 Henens
111 OmnbiTel Pesepdopaa u muraneTapHast Mozienb aToma 28-s Henens
112 [Moctynater bopa. Mogens atoma bopa. Mcniyckanue u noriomieHue cBeTa aroMoM 28-s1 Henens
2. CTpoeHne aTOMHOTIO s1/Ipa
113 PagnoaktuBHOCTH. Anb(ha-, 6eTa- 1 raMMa-u3IydeHus 29-s1 Henens
114 Crpoenne atoMHOTO sipa. HykiioHHast MOesIb aTOMHOTO siipa 29-s Hepnens
115 PanuoaxTuBHbIE ipeBpatieHus. M3oTomnbl 29-st Henenst
116 [lepuon nonypacmnana 29-1 Henens
117 Ypok-koHpepeHmus «JleficTBre paaiMoaKTUBHBIX U3TYYSHHM Ha )KUBbIE OPTraHU3MBL. 3alUTa OT 30-5 Henes

PAaaAUOaKTUBHOI'O U3JTYUCHUS»

3. SinepHble peakuuu

118

ﬂ,[[epHBIe pCaKuuu. 3aKOHBI COXpaHCHUA 3apsAJ0BOIro 1 MaCCOBOI'0O YHCCII

30-s Henens




119

9Hepr1/151 CBS3U ATOMHBIX ALCP. CBs13b Macchl U SHEPIruun

30-s Henens

120 Pemenwue 3a1au o Teme «SnepHble peakiuu. JHEPTHS CBI3U» 30-s Henens
121 Peakuuu cunTesa u nenenus saep. Merounuku sHepruu CosHIA U 3BE3 ] 31-s Henens
122 Ypok-koH(pepeHus «SnepHas sHEpreTrKa. IKOJOTHYECKHUE MPOOIEMBI SIICPHON YHEPTETUKI 31-s Henens
123 Pemenne 3amau no treme «Konebanusa u BoJHbL. CBETOBBIE U KBAHTOBBIE SIBIICHUS 31-a venens
I'nasa 6. [loBTOpUTEJIHHO-00001IaI0IINIT MOAY/Ib
1. Mexannueckue siBjieHHsl (IOBTOPUTEIbHO-00001IAIONIIHIT MOTY.Ib)
124 Pemenne pacu€THBIX 3371a4 10 TeMe «MexaHNIeCKoe JBIKCHUE) 31-a nenens
125 Penenne pacu€THBIX M KAUECTBEHHBIX 3aJ1a4 1o TeMe «B3anmonencTrre Ten» 32-s1 Henens
126 Pemenne pacy€THBIX M KaYECTBEHHBIX 3aa4 10 TeMe «3aKOHBI COXpaHEHUs YHEPTUU U 32-5 Hexens
HMMITYJIECa
2. TenioBble siBjieHHUs (IOBTOPUTEIHHO-00001IAI0IINI MOTYJIb)
127 Pemenne pacu€éTHRIX U KAUECTBEHHBIX 3aJ1a4 10 TeMe « TerIoBbIe IPOIECChh) 32-1 Heens
128 Pemienue pacqéTHLIX U Ka4eCTBEHHBIX 3aJa4 I10 TeMe «BiakHOCTb) 32-s1 Henens
129 Pemenue pacu€THbIX ¥ KauecTBEHHbIX 3a71a4 110 TeMe «KIIJI TennoBbIx nBuraTenei» 33-1 Henens
3. DJ1eKTPOMATHUTHBIE SIBJIeHUS (IOBTOPUTEIHHO-0000AONINI MOTY.Ib)
130 Pemenue pacqéTHI)I)i Y Ka4eCTBCHHBIX 33J1a4 110 TeMe « DJICKTPHUSCKUE 3apsabl. 3apsKCHHBIC 33-51 Henenst
Tella U UX B3aMMOJIECHCTBH»
131 Pemenne pacy€THBIX M KAYECTBEHHBIX 3a/a4 M0 TeMe «3aKOHBI TOCTOSTHHOTO TOKa 33-s "Heaens
132 Penerne pacuéTHbBIX U KauecTBEHHBIX 3a1a4 1o Teme «KIIJI a51eKTpoyCcTaHOBOKY 33-1 Henens
4. CBeToBbI€ AABJIeHUS (IOBTOPUTEIBHO-0000IAI0IIMIA MOTYJIb)
133 Pemnenne pacu€éTHBIX U KAYECTBEHHBIX 3314 1O TeMe «JIMH3bI M ONTHYECKHE MPUOOPHD) 34-s Henens
5. IloBTOpeHuUe U 00001IeHUE
134 [ToBTOpeHue u 0600HIeHHE 34-5 Hemens
135 [ToBTOpeHMNE 1 00600IICHNE 34-a nenens
136 ITosTOpEeHUE U 00OOILEHHE 34-g Henens




MMPOBEPSIEMBIE TPEIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
NPoBEPAEMOro
pe3yjabTarta

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3nuuaTh SBJICHUS IO ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PH3HMUECKOE SBJICHHUE

1.3

pacrmo3HaBaThb  NPOSIBICHHUE  HU3YyYEHHbIX  (PU3MUECKUX  SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4Hcle (U3NYECKUe SIBJICHUS B MPHPOJE, MPH
9TOM NEpPeBOJUTh IMPAKTUYECKYH 3afadyy B Yy4eOHYI0, BBLIEIATH
CyIIeCTBEHHBIC CBOMCTBA (PU3HAKN) (PU3HMUECKUX SBICHUN

1.4

OIMCHIBATh M3YYCHHBIE CBOWCTBA Tel U (PU3NYECKHE SBICHUS, UCIOIb3YS
¢u3nyeckye  BEIUYMHBI, IPU  ONUCAHUU  MPABUIBHO  TPAKTOBATh
(bu3nYecKuil CMBICI UCIIOJIb3YEMBIX BEJIMUYUH, UX 0003HAUEHUS U €IUHULIBI
(¢u3MuecKux BENUYMH, HaXOJIUTh (OpPMyIbI, CBA3BIBAIOIINE JIAHHYIO
(U3NYECKyI0 BENMYMHY C JPYTHMH BEJIHMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEINUUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHHUS U MPOLECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHbBI, IIpM OTOM  JaBaTb  CJIOBECHYIO
(hopMyJTHPOBKY 3aKOHA M 3aIMHCHIBATH €T0 MATEMATUIECKOE BBIPAKCHHE

1.6

O6'b$ICH51Tb (I)I/I3I/I‘IGCKI/I€ SABJICHHUA, ITPOLCCCHI U CBOMCTBa TCJI, B TOM 4UCJIC U
B KOHTEKCTE CUTYalMi MPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BISBIAThH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JOrH4ecKux
IaroB ¢ omopol Ha 1 — 2 W3Y4YEHHBIX CBOMCTBA (DM3HUYECKUX SIBICHUM,
(hu3HUECKHX 3aKOHA WIIM 3aKOHOMEPHOCTHU

1.7

pemars pacu€THele 3aiadyd B 1 — 2 neWCTBHA, HCIONB3Ys 3aKOHBI U
(dopMynbl, CBs3bIBarOIIME (PU3MUYECKUE BEJIMYMHBL: HA OCHOBE aHajIM3a
YCIIOBHS 3aJjaudl 3allMChIBaTh KPAaTKOE YCJOBUE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (POPMYJIBI M TPOBOJIUTH PACUYETHI, HAXOJIUTH CIPABOYHEIC
JTaHHbIe, HEOOXOAMMBIC Ul PELICHHs 3a]a4, OICHHWBATh PEATMCTHYHOCTh
HOJTYYEHHOM (PU3NYECKON BETMUUHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPH T[OMOIIU
(u3MYecKUX METOJ0B, B ONMHUCAHUU UCCIIECOBAHMS BBIICISATH IPOBEPIEMOE
IPEIOJIOKEHNE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH MOJYUEHHBIH
pe3ynbpTaT, HaxXOAUTh OUIMOKM B XOJE OIBITA, JEJIaTh BBIBOJBI IO €ro




pe3ynbTataM

1.9

IPOBOJUTH OTBITHI 110 HAOIIONEHUIO (PU3UUECKUX SBICHUN MU (PU3UUECKUX
CBOWCTB Ten: (hOpMYIUPOBATh IPOBEpsEMbIe IMPEINOIOKEHHUS, COOUpPAThH
YCTaHOBKY W3 NIPEAJI0KEHHOI0 000pYyIOBaHMS, 3aIHMCHIBATh XOJ OIbITA H
(hopmyITUpOBaTh BBIBOIBI

1.10

BBIIIOJIHATh IIPSIMBIE W3MEPEHMS C MCIOJb30BAHUEM AHAJIOIOBBIX U
UQPOBBIX NPUOOPOB, 3amHUCHIBATh MOKa3aHHS MPUOOPOB C Y4ETOM
3aJJaHHOI a0COIOTHOM MOTPENIHOCTH U3MEPEHUH

111

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (pU3MUECKOW BEITMUUHBI OT
ApPYrol € UCIIOJIB30BAaHMEM IIPSAMBIX HW3MEpPEHM, y4acTBOBAaTb B
IUIAHUPOBAHUM  y4eOHOTO  HCCIENOBaHUSA, COOUpATh YCTaHOBKY H
BBINIOJIHATh W3MEPEHHUs, CIEeAys MpeNIoKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yabTaThl IOJyY€HHOM 3aBUCUMOCTH (U3MYECKHUX BEJIWYMH B BHJIE
IPEUIOKEHHbIX TaOauL W rpaduKoB, JelaTh BBIBOJBI IO pe3ysbTaTam
VCCIIEIOBAHUS

1.12

OpOBOAUTb KOCBCHHBIC HU3MCPCHHUA (1)I/I3I/IHGCKI/IX BCJIMYHH, CJICAyA
HpeILHO)I(CHHOﬁ HHCTPYKIMU: TIPHU BBIIIOJIHCHUN I/I3MepCHI/II71 CO6I/IpaTL
OKCIICPUMEHTAJIBHYIO YCTAHOBKY MW  BBIYHUCIATH 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

cOOJTI0/IaTh MpaBUJIa TEXHUKU 0€30IaCHOCTH NpU padoTe ¢ J1abopaTopHBIM
o0opyaoBaHEM

1.14

yKa3bIBaTh NPUHLMUIBI JCHCTBHS NPUOOPOB M TEXHUUYECKHX YCTPOMCTB,
XapaKkTepu3oBaTh MPUHIUIBI  JTEHCTBHS  W3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOINBIO MX ONHUCAHHS, UCTONB3Ysl 3HAHHS O
CBOMCTBaX (M3NYECKHUX SIBICHUI U HEOOXOIUMBbIe (U3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAWTH  NpUMEpPbl  (HaxoauTh  HWHPOPMAIMIO O  TMpPUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUM B TIOBCEIHEBHOM
KHU3HH Ui oOecrieyeHuss 0e30MacHOCTH MpU OOpalleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXpAaHEHHS 3/J0OPOBbS U COOJIOIEHUS HOPM
9KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpelie

1.16

OCYUIECTBIISATh OTOOp MCTOYHHUKOB HHpopManuu B cetu HHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHMW W MNyTEM CpaBHEHMUS pa3IMYHBIX HMCTOYHMKOB  BBIACIATH
UHPOpPMALIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYUBOMMIM MOXKET ObITh
HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh IPHU BBINOJIHEHUHM YYEOHBIX 3aJaHUNA HAYYHOIOIMYJISIPHYIO
JIUTEPATypy (PU3MUECKOTO COAEpIKAHMS, CIPABOYHBIE MAaTEPHUAJIbI, PECYPCHI
cetu HrepHer, Binangerb Npu€éMamMM  KOHCIIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHus MHGOPMAIIUK U3 OTHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpPAaTKHE NMUCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMALUU (PU3NIECKOTO COAEPIKAHUS, B TOM




yyclie MyOJIMYHO JIeNaTh KpaTKue COOOIIEHUsI O pe3yJibTaTaX MPOEKTOB MU
y4eOHBIX HCCIIEOBAaHUM, MPU ITOM T'PAMOTHO HMCIOJIb30BaTh HM3yUCHHBIN
MOHATHIHBIN ammapaT Kypca (U3UKH, COMNPOBOXKAATH BBICTYIUICHHE
Ipe3eHTaluen

1.19

IpU  BBINIOJHEHUN YYEOHBIX IPOEKTOB W MCCIEIOBAaHUM pachpeensiTh
00S3aHHOCTU B TpYIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/layaMu,
CICAUTh 3a BBIIOJHEHUEM IUIAHA JCMCTBUM, aJEKBaTHO OLICHUBAThb
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJCICTBYE, yUNTBIBAsI MHEHUE OKPYKAIOIINX

8 KVIACC

Kon
NpoBePsSIEMOT0
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJBb30BAaTh IOHATHA

1.2

Pas3iiniaTh SABJICHUSA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘leCKOG SIBJICHHC

1.3

pacno3HaBaTh  MPOSIBICHHWE  M3y4YEHHBIX  (U3MUECKUX  SBJICHHH B
OKpY’KalolleM MHUpEe, B TOM YHclie (U3NYECKUE SIBICHUS B MPHPOJE, MPH
9TOM TEpeBOJUTh MPAKTHUECKYI0 33Jadyy B Yy4eOHYIO, BBIICIATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBICHUN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBA Tel M (PU3UUYECKHUE SIBICHUS, UCTIOIb3YS
(u3mvyeckue  BEIWYWHBI, TPH OMNHCAHUH  TPABWIBHO  TPAKTOBATh
(u3HUecKuii CMBICT HUCTIONIB3YEMbIX BEIHYWH, O003HAYCHUS W CIUHUIIBI
(u3MUeCKUX BENUYMH, HAaXOIUTh (OPMYINBI, CBS3BIBAIOIINE JIaHHYIO
(bu3MUecKyl0 BEIMYUHY C JPYTHMH BEIMYHUHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHUA W TIPOLCCCHI,
HCTIOJIb3YS HU3YYCHHBIC 3aKOHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(l)OpMy.TII/IpOBKy 3aKOHa U 3aIMCBIBATh €T0 MATCMATUYCCKOC BBIPAKCHUEC

1.6

OOBACHATh (PU3WYECKUE MPOLIECCHl U CBOWCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYeCcKux
[IaroB ¢ MOMOINbI0 1 — 2 W3yYeHHBIX CBONCTBa (U3MUYECKUX SBICHHIA,
(hu3HUeCKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemarb pacyéTHble 3amadyd B 2 — 3 JEWCTBUS, HCIOJB3Yys 3aKOHBI M
(bopMyIbl, CBA3BIBAOIINME (PU3NYSCKHUE BEITUYHMHBI: HAa OCHOBE aHaIH3a
YCJIOBHS 3aJaud 3alKiChIBaTh KpPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [ pelleHus 3aJaud, BBIOMPATh 3aKOHBI UM (QOPMYIIBL,
HeoOXoauMble Ajig €€ pelleHusl, NPOBOAUTH pPAcuéThl U CpPaBHUBATH




IIOJIYUYCHHOC 3HAYCHHE (1)H3I/I‘I€CKOI>1 BCJINYUHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacno3HaBaThb IPOOJIEMBl, KOTOpPbIE MOXHO pPEIINUTh HpPU [OMOILU
(U3NYEeCKUX METOJIOB, HCIOJb3ys OMNHMCAHUE MCCIECJOBAHUS, BBIACIATDH
IIPOBEPSEMOE  NPEANOIOKEHUE, OLEHUBAaTh IPABWIBHOCTb  IOPSAKa
MIPOBEICHUS UCCIIEIOBAHUS, JEJIaTh BBIBOIbI

1.9

IPOBOJUTH OTIBITHI 110 HAOIIOEHUIO (PU3UUECKUX SBJICHUN MITH (PH3UUECKUX
CBOWCTB Tel: (HOpMYyITUPOBATH IPOBEPSEMbIE IMPEINOIOKEHHS, COOUPATH
YCTAHOBKY M3 IpPEJJIOKEHHOT0 00OpYJOBaHUs, ONHUCHIBATH XOJ OMNbITA U
(opMyIHPOBATH BBIBO/IBI

1.10

BBINOJIHSTH MPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JAaTYUKOB (DPU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C
yu€TOM 3aJ]aHHOM aOCOMIOTHON MOTPEITHOCTH

1.11

IPOBOJUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOU (PU3MUYECKOW BETUYMHBI OT
IpPYrod €  HCHOJB30BAHUEM  NPAMBIX  M3MEPEHMH:  IUIAHUPOBATH
UCCJIEJOBaHUE, COOMpATh YCTAHOBKY M BBIIIOJIHATH H3MEPEHUs, CIENys
NpeUIOKEHHOMY  IJIaHy, (UKCHpPOBaTh  pe3yJabTaThl  MOJYyYCHHOMH
3aBHCHUMOCTH B BUJI€ TaOJIUI U TpadUKOB, JeNaTh BBIBOBI 110 pe3yJIbTaTaM
UCCIIEOBaHMS

1.12

NPOBOJUTH KOCBEHHBIE W3MEPEHHUs (U3NUECKUX BEIMYMH: IUIAHUPOBATH
U3MEpeHusi, CcoOUpaTh  SKCIEPHUMEHTAIBHYIO  YCTAHOBKY,  CIEIys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIISATH 3HAUCHNUE BEJIMYUHBI

1.13

COOJIFO/IaTh MpaBHJIa TEXHUKH OE30MacHOCTH MpH padoTe ¢ 1abopaTOpHBIM
000py10BaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  H3YYEHHBIX MpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OIMCAHMS, HUCIIONb3Ys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABICHMH M  HEoOXoIuMble  (PU3MUECKHUE
3aKOHOMEPHOCTHU

1.15

pacmno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA W HM3MEPUTEIIbHBIC
npuOOphl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABISTH CXEMBI
JJIEKTPUYECKUX  LENed €  MOCIEAOBAaTEIbHBIM U IapajIEIbHBIM
COEJIMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHble 0003HAYEHHS AJIEMEHTOB
BNIEKTPUYECKHX LIeTen

1.16

OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHPOPMAIMIO O  MPUMEPAX)
MPAaKTHYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HH U1 oOecrieueHuss 0€30MMacHOCTH NP OOpalleHUH ¢ MPUOOpaMH H
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 370POBbSI U COOIIOACHHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie

1.17

OCYILECTBIIATh TMOMCK HH(POpPMALUU (PU3HMUECKOT0 COJACpkKaHUS B CETH
WHTepHer, Ha OCHOBE HMEIOIUMXCS 3HAHUH W IYTEM CpPaBHEHUSA
JIOTIOJTHUTEIbHBIX UCTOYHUKOB BBIAEIATh MH(DOPMALIUIO, KOTOpas SIBISIETCS
IPOTUBOPEUUBON MIIM MOKET OBITH HEJTOCTOBEPHOM

1.18

UCIIOJIb30BaTh MpPU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO




TUTEPATYPy (PU3MUECKOTO COJEP KaHUS, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
ceru HWurepHeT; BiajeTh TOpUEMaMU  KOHCIIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHOOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/aBaTh COOCTBCHHBIC NHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mass wHGOPMAIIMIO W3 HECKOJBKUX HCTOYHHUKOB (HU3UIECKOTO
CoJlep>KaHus, B TOM YHUCJE MMyOJIUYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOM
50)07%0 HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTH, IIPHU 3TOM I'PaMOTHO HUCIIOJIB30BATh
U3YYCHHBI TOHATHHHBIA ammapaT Kypca (U3UKHA, COIMPOBOXKIATH
BBICTYIIJICHHE TIPE3CHTAIHCH

1.20

MpU  BBIOJIHEHUU Y4YEOHBIX NPOEKTOB M MCCIEAOBAHUNA (PU3MUECKHUX
IPOIIECCOB PACIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
IIOCTABJIEHHBIMU 3a/ladyaMH, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA AECUCTBUI U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIN BKJIAJ B
JEeATENBHOCTh IPYIIBI, BHICTPaNBaTh KOMMYHHMKaTUBHOE B3aHMOJEHUCTBHE,
IPOSIBIISE TOTOBHOCTH pa3pelaTb KOH(IUKTHI

9 KUIIACC

Kon
MpoBepAEMOro
pe3yJbTaTa

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHNUS] OCHOBHOM
00pa30oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUus

HCIIOJIb30BATb U3YUCHHLIC ITOHATHA

1.2

pasiindaTh ABJICHHA IO OIMMCAHHIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JICMOHCTPUPYIOIINUX JAaHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh  MPOSIBIICHHME  M3YYCHHBIX  (U3MYECKUX  SIBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hcle (U3NYECKUE SIBICHUS B MPHPOJE, MPH
9TOM INEpeBOJUTh IPAKTHUYECKYH0 33Jady B y4eOHY, BBIICIATh
CYILIECTBEHHBIE CBOICTBA (IIPU3HAKN) PUBNUECKUX SBJICHUIN

1.4

OIMCHIBATh M3YYCHHBIE CBOWCTBA Tel U (PU3NYECKHUE SBICHUS, UCIIOIb3YS
¢u3nyeckye  BEIWYMHBI, IPU  ONUCAHUU  MPABUIBHO  TPAKTOBATh
(Gu3n4ecKui CMBICI HUCHOJIb3YEMbIX BEJIMYMH, OOO3HAUEHMsI M €IUHHIIBI
(¢u3NuecKux BEIUYMH, HAaXOJIUTh (OpPMyINbI, CBA3BIBAIOIINE JIAHHYIO
(U3NYECKyI0 BEIUYMHY C JPYTUMH BEIHYMHAMH, CTPOUTH TIpaduKH
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUYHUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHHUS U MPOLECCHI,
WCTIONB3Ysl  HM3YyYCHHBIC 3aKOHBI, TIPH OTOM JaBaTh CIIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aIMHCHIBATH €70 MATEMATUIECKOE BBIPAKEHUE

1.6

O0OBSCHATH (bI/I3I/I‘-IeCKI/IC mponcccol U CBOMCTBa TCJI1, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ INPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa: BBIABIIATDH
IIPUYIUHHO-CJICACTBCHHBLIC CBA3HU, CTPOUTH 00BsACHEHHE U3 2 — 3 TOTHYSCKUX




[IaroB ¢ TMOMOMIBI0 2 — 3 HM3YYCHHBIX CBOWCTBA (PU3UYCCKUX SIBICHUM,
(M3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemiath pacuéTHble 3ajauyd (omuparoliecs Ha cucremMy u3z 2 — 3
ypaBHEHHUI), UCMOJIb3Ysl 3aKOHBI U (OpPMYJIbI, CBsA3bIBaNOIINE (HHU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJayd 3aliChiBaTh KpPaTKOe
yCIIOBUE, BBISBISATH HEJOCTAIOUINE WM HU30BITOYHBbIE JaHHbBIE, BHIOMpATH
3aKOHBI M (HOPMYJTBI, HEOOXOAMMBIE JISi PEIIECHUs, TPOBOIUTH PACUETHI U
OLIEHUBATh  PEATUCTUYHOCTh  IOJYYEHHOTO 3HAYeHHS  (U3NYECKOIl
BEJINYMHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh MpH [OMOIIU
(U3NYECKUX METO/MOB, HWCIONB3Yysl ONMCAHWE WCCICIOBAHUSA, BBIICISTh
[IPOBEPSIEMOE  IIPEAIIONOKEHUE, OLCHUBATh  IIPABWIBHOCTh  IOpsJKA
IIPOBEICHUS  WUCCIECNOBAaHMs, J€laTh  BBIBOABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOJEHUN U OIBITOB

1.9

IPOBOJIUTH OTBITHI IO HAOTIOACHUIO GU3NYECKUX SABJICHUN WK (PU3NUECKUX
CBOWCTB Te€JN: CaMOCTOATENBHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOIO
HaOopa 00OpyaOBaHMs, ONUCHIBATH XOJA OIbITa M €ro pe3yibTaThl,
(opMyIHPOBATH BBIBO/IBI

1.10

MPOBOJIUTh TIPU HEOOXOJUMOCTH CEpPHUIO TPSIMBIX H3MEPEHH, ONpeemss
cpeqHee 3HAYCHHE W3MeEpseMON BelMWYMHBI ((POKyCHOE pacCTOSHUE
cobuparomieii JTUH3bI), OOOCHOBBIBaTH BBHIOOp crocoba U3MEpeHUs
(u3MepuTensHOrO MPUdOopa)
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IPOBOANTH HCCIEAOBAaHME 3aBUCHUMOCTEH (DU3NYECKHMX BEIWYHH C
UCTIOJIE30BaHUEM TNPSMBIX HM3MEpPEHHIA: IUIAHHUPOBATh HCCIICIOBAHHUE,
CaMOCTOSITEIFHO ~ COOMpaTh  yCTAHOBKY, (PUKCHPOBATh  pE3yJILTAThI
NOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIMYUH B BHUJAE TaOJIUIHU
rpaduKoB, JeNaTh BBIBOBI 110 PE3yIbTaTaM HCCIICIOBAHMS

1.12

IMPOBOJAHUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
U3MEPEHUsi, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIOJIHSTH
U3MCpCHUA, CIICAYyA HpGHHO)KCHHOﬁ HHCTPYKIIUH, BBIYUCIIATH 3HAYCHHC
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YNbTATHl C YUETOM 3a/laHHOU
MOTPEIIHOCTH U3MEPEHUIN

1.13

coOroaaTh NMpaBuiia TEXHUKU O€30MacHOCTH MpHU paboTte ¢ 1abopaTopHBIM
o0opyaoBaHEM

1.14

pa3ianyaTh OCHOBHBIE TMPU3HAKH H3YUYEHHBIX (PU3NYECKUX MOJEINICH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUYECUYHBIH HCTOYHHK
CBeTa, JIy4, TOHKasl JIMH3a, TUIaHeTapHasi MOJIeNIb aToMa, HYKJIOHHasi MOJIEb
aTOMHOTO si/pa

1.15

XapakTepu3oBaTh MPUHIUIBI  JICHCTBHSI ~ M3YYEHHBIX NPHOOPOB U
TEXHUYECKHUX YCTPOHCTB C OMOPOI Ha WX OMHCaHUs, UCTIONB3Ys 3HAHUS O
CBOMCTBax  (M3WMYECKUX SBJICHHMHM ©  HEoOXonumbple  (pu3mdeckue
3aKOHOMEPHOCTH




1.16

HCIIOJB30BAaTh CXEMBl U CXEMAaTUYHbIE PUCYHKH HM3YyYECHHBIX TEXHMUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPHU
pelieHnr  y4yeOHO-TIPAaKTMYECKUX  3a/ad, ONTHYECKHE CXEeMbl JUIs
HOCTPOEHUS N300pa’KeHHUH B TNIOCKOM 3€pKajie U COOMpAroLIel JIMH3e

1.17

MPUBOJNTH  TPUMEpPHl  (HaXOAWTh  HWHQOpPMAIMIO O  MPHMEpax)
MPAKTUYECKOTO HWCIOJIB30BaHUS (PU3MUECKUX 3HAHWKW B IIOBCEIHEBHOU
KHU3HH Ui oOecrieyeHuss 0e30MacHOCTH MpU OOpalleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 37I0POBbS M COOIIOIEHUS] HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpYIKAOIIel cpeie

1.18

OCYUIECTBIIATh TOUCK HH(pOpMaluu (U3NYECKOTO COJEPKaHUS B CETU
WNuTepuer, camocTosTenbHO (OPMYNIHPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
MyTU OIpPENEeICHUs TOCTOBEPHOCTU MOJIY4YEHHOW MH(POpPMALUU Ha OCHOBE
UMEIOIINXCS 3HAHUU U IONIOJIHUTEIIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BBIMOJHEHUU Y4E€OHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
JTUTEPATYPy (PU3MUECKOTO COJEP KaHUS, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
cetu HWurepHer; BiajgeTh nOpuUéMaMu  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpa3oBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co37aBaThb COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
nH(pOpMalIUM M3 HECKOJbKUX HCTOYHUKOB (PUINYECKOTO CONEPIKAHUS,
nyOJIMYHO MPEACTABIATh PE3YJIbTAThl MPOESKTHOW HIIM MCCIIEIOBATEIILCKOM
JeATEeNIbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN
anmapar Hu3ydaeMoro pasziena (U3MKU U COMPOBOXKIATH BBICTYILJICHUE
Mpe3eHTaNKe ¢ y4ETOM OCOOCHHOCTEN ayTUTOPUH CBEPCTHUKOB

1.21

IOpU BBIOJHEHUU Y4YEOHBIX TMPOEKTOB M MCCIEAOBAHUN (PU3MUECKHUX
IPOIIECCOB PACIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
[IOCTABJICHHBIMM 3aJa4aMH, CICAUTh 3a BBIIOJHEHUEM ILUIaHA ACHCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKIaJ B
JEATEIIbHOCTh TPYIIBI, BBICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aHMOJCHCTBHE,
IPOSIBIISSE TOTOBHOCTB pa3pelaTb KOH(IUKTHI




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon Kon
pa3iaejsa  3JieMeHTa

IIpoBepsiemble 3JIeMeHTbI COIEPsKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOIIETO MHUPA

11

®usuka — Hayka o npupone. SBieHus npupoasl. Pusznyeckue
SIBJICHUSL: MEXaHUYECKHE,  TEIUIOBBIE, JJIEKTPUYECKUE,
MarHUTHBIEC, CBETOBBIE, 3ByKOBBIC

1.2

®dusnueckue BeIUUUHBL. 3MepeHue (QU3MYECKHX BEJIWYMH.
duznueckue puOOpHI. [TorpemHocTs U3MEPEHUM.
MexayHapoaHasi CUCTEMA €UHULL

1.3

EcrecTBeHHOHAYYHBI ~ METOX  IIO3HAHHUS:  HAOJOJICHHE,
[IOCTAaHOBKA HAYYHOI'O BOINPOCA, BBIIABIKCHHE THIIOTE3,
3KCHepI/IMeHT 10 HpOBepKe THUITOTE3, O6’B$ICH€HI/IG
HaOII0IAEMOr0 SIBICHUS

1.4

Onucanne GpU3NIECKUX SABICHUI C MOMOIIBIO MOJIEeH

1.5

IIpakTyeckue paboThI:
N3mepenue paccTosHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
Omnpenenenue pasMepoB MajbIX TEJ.
W3mepenue temiepaTypsl NIpU IIOMOIIM YKMIKOCTHOTO
TEPMOMETPA U JaTYNKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX DPa3MEPBHI.
OmnbITel, AOKA3BIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA

2.2

JlBmxkenue vactul BemecTBa. CBA3b CKOPOCTU JBUKEHUS
qacTull ¢ TemnepaTtypoil. bpoynosckoe nBuxkenue, mupdysus

2.3

B3aumopencTBre 4acTULl BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBaHUE

2.4

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE Ta30B,
JKUAKOCTEH U TBEPABIX (KpHUCTAUIMYECKUX) Tel. B3aumocBsa3b
MEXJly CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX
U MX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUIN BOIBI

2.6

[IpakTueckue padbOTHI:
Onenka  paMaMeTrpa  aToMa  METOJOM  psiaoB  (c
ucrnoip3oBanueM ororpaduit).




OnbIThI 110 HAOTIOJEHUIO TETIJIOBOIO PACIIMPEHUS ra30B.
OnbITel 110 OOHAPYKEHUIO AEHCTBUS CHUI MOJEKYJISIPHOTO
IPUTSKEHUS

JABVWOKEHME 1

B3AMMOJIEMCTBUE TEJI

3.1

Mexanudeckoe IBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBHKCHUE

3.2

Ckopocte. CpenHsii CKOpOCTb IPU  HEPaBHOMEPHOM
JBIDKeHNUHU. PacuéT myTH 1 BpeMeHHU JIBHOKECHUSI

3.3

SIBnenne uHepuuu. 3aKoH MHepLUH. B3anMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUSI CKOPOCTH JBMKEHHUA Tell. Macca kak Mepa
MHEPTHOCTH TeJla

3.4

IInotHOCTh BemiecTBa. CBS3b MIOTHOCTH C KOJIHUYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuiia KaK XapakTEepPUCTHKA B3aUMOICHCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH I'yka. Mi3MepeHue cuibl ¢ TOMOLIbIO
JUHAMOMeETpa

3.7

SIBrieHne TATOTEHWS M cwiia TsokecTH. Chila TSHKECTH Ha
Ipyrux mia"erax. Bec rema. HesecomocTs

3.8

Cuna TPCHUA. TpeHI/IC CKOJIBKCHUSA U TPCHUC ITOKOS. TpeHHe B
npupoac U TCXHUKC

3.9

CrnoxxeHue CcuJ, HaAMpaBJIEHHBIX IO OJHOW MPSIMOM.
PaBHoOzelicTBYIOIIAsA CHIT

3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOIO JABWXKEHMA (IIapHKa B
XKHUJIKOCTH, MOJICNIN JIEKTPUUECKOr0 aBTOMOOUIIS U TaK Jajiee).
Ompenenenne cpeaHell CKOPOCTH CKOJBXKEHUS Opycka WIH
IapyuKka MO HAaKJIOHHOW IuiockocTH. OmpezeneHue MIOTHOCTH
TBEpHOro Ttena. ONBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD
pactskeHus (gedopManum) MpyKUHbBI OT MPHIOKEHHON CHIIBL.
OneIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI TPEHHUS
CKOJIbKEHUSI OT Beca Tela U XapaKTepa COINPHKACAIOLINXCS
MMOBEPXHOCTEH

3.11

3.12

dusnyeckue SBICHUSA B IMPUPOAC: INPUMEPBHl JBHKEHUA C
pPa3IUYHBIMM CKOPOCTSIMH B JKMBOM M HEXHMBOW IPUPOZE,
NENCTBHUE CUIIbI TPEHHUS B IPUPOJIE U TEXHUKE

TexHuyeckue yCTpoucCTBa: TMHAMOMETP, MOAMIUITHUKHA

JIABJIEHUE TBEP/BIX TEJ, )KUJIKOCTEN 1 TA30B

4.1

HaBnenne TBEpmoro Tena. CrnocoObl yMEHBIIEHUS U
YBEITUYCHUS JaBICHUS

4.2

JlaBnenue raza. 3aBUCUMOCTh [IaBJIEHHMs Tra3za OT 00bEMa,
TEMIEPATYPhI




4.3

Hepe)laqa JaBJICHUA TBépJII)IMI/I TCIaMH, JXUAKOCTIAMU U ra3aMu.
3axoH Ilackans. [ITneBMaTHUYCCKHE MAIIMHEI

4.4

3aBUCUMOCTD IaBICHUS JKUTKOCTH oT TITyOUHBI.
I'mapocratudeckuii  mapagokc. CooOmarmmuecss  COCYIbI.
[M'uppaBnuueckre MexXaHU3MBbI

4.5

Atmocdepa 3emianm u armocepHoe napiaeHue. Ilpuuunb
CYIIECTBOBaHMS  BO3AYIIHOW  o00Oomouku  3emmu.  OmbIT
Toppuuennu. 3aBHCHUMOCTh aTMOC(EpPHOrO JABICHUS OT
BBICOTHI HaJ] YPOBHEM MOps

4.6

N3smepenne  armocdepHoro  maBieHus.  [Ipuboper s
U3MepeHust aTMOC(HEpPHOTO JaBICHHUS

4.7

JleficTBUe XUAKOCTM M ra3a Ha MOTPYKEHHOE B HHUX TeJO.
BrrTankuBaromias (apxuMeioBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJAE OT 00bEMa
MOTPYyKEHHOM B  KUAKOCTh 4acth Tena. OmnpeneneHue
BBITAJIKUBAIOIIEHA CHUJIbI, JEMCTBYIOUIEH Ha TEJO, MOTPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAJIKUBAOIIECH CUIIBI,
JENCTBYIOIEH HA TEJNO B JKUIAKOCTH, OT Maccel Tesna. OmBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BbEMa NOTpyKEHHOHU B
KUIAKOCTh YacTH TeJa M OT IUIOTHOCTH  >KMJIKOCTH.
KoHctpynpoBanue apeomeTrpa WM KOHCTPYHPOBAHUE JIOAKU U
onpeaeneHue e€ rpy30noabEMHOCTH

4.10

Ouzuyeckue SBICHHUS B NPUPOJE: BIHSHHE aTMOC(hHEepHOro
JaBJICHUSI Ha KUBOW OpraHU3M, IJIaBaHUE PbIO
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Texnuueckue YCTPOMCTBA: cooOmiaromuecs COCYBI,
YCTPOMCTBO BOJOIIPOBOJA, TUAPABIMYECKUM IIPECC, MAHOMETP,
6apomMeTp, BBICOTOMEp, MOPIIHEBOI HAcOC, ApEOMETP

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexannueckas pabota

5.2 Mexanuveckasi MOLTHOCTh

5.3 [IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

' I[paBuiI0 paBHOBECHS phIUara

5.4 [IpumMeHeHHe paBUiIa paBHOBECHSI phlyara K OJIOKy
«3om0T0oe mpaBwio» MexaHukd. KoadduuumeHnt mone3Horo

5.5 nercTBus MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE

5.6 [ToTennmanbHast SHEPTUH TeJa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




5.8 [lonnas MexaHuueckas OJHeprus. 3aKOH HW3MEHEHHUS U
' COXpaHEHMs MEXaHUYECKON SHEPTUU
[IpakTyeckue pabOTHI:
Omnpenenenne pabOThl CUJIBI TPEHUS MPH PaBHOMEPHOM
5.9 JIBWKEHUM  Tella MO0  TOPU30HTAIbHONM  TMOBEPXHOCTH.
' UccnenoBanue ycnoBuid paBHOBecHs poruara. Mzmepenune KIIJ
HAaKJIOHHOM  IIOCKOCTH. M3ydeHme 3akOoHa  COXpaHEHUs
MEXaHUYECKOHN 3HEpPTrun
5.10 duznueckue SBJICHUS B IPUPOJIS: PhIYATrH B TEJIC YEIIOBEKa
TexHuueckue YCTpOMCTBA: pbIyar, MTOJBH>KHBIN 31
5.11 HEMOJIBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasjena  JJIeMEHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHUS MOJEKYJIIPHO-KUHETUUECKOH TEOpHUU
6.1 cTpoeHusl BellecTBa. Macca M pasmepbl MoiieKyd. OINBITHL,
' MIOATBEP K AIOLINE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKOM TEOpUHU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSTHUU
' BemiecTBa. Kpucrammdeckue u amopdHsie Tena
6.3 OOBbsicHEeHHE CBOMCTB ra30B, JKHAKOCTeW M TBEPIBIX TeNl Ha
' OCHOBE MOJIOKEHUM MOJIEKYISIPHOKUHETUUECKON TEOPUU
6.4 CmaunBaHUE M KallWUSIPHBIC SBICHUS
6.5 TennoBoe pacimmpeHue U cxaThe
6 6.6 Temneparypa. CBs3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOTIO
JBUKEHUS YaCTHUIL
6.7 Buytpennsast sHeprus. CnocoObl HM3MEHEHHUS BHYTpPEHHEH
' SHEPruHu: TeIUIonepeada i CoOBepIIeHne padboThl
6.8 Bunel  TemuonepenauM:  TEIUIONPOBOJHOCTb,  KOHBEKIMS,
' U3IIy4eHHe
6.9 KonnuectBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA
6.10 TemnmooOMeH U TemIoOBOEe paBHOBECHE. YpPAaBHEHHE TEILUIOBOTO
' Oananca
6.11 [InaBneHne u OTBEpAEBaHUE KPUCTAUIMUECKUX BELIECTB.
' V ienbHas TEIIOTa IIABICHUS
6.12 [TapooOpa3zoBanne u KoHneHcauus. Mcmapenme. Kumenue.




VYV nenbHas TeIIoTa mapooOpa3oBaHUsI. 3aBHUCUMOCTD
TEMIIepaTypbl KUIIEHHS OT aTMOC(HEPHOTO TaBJICHUS

6.13

BraxHocTs BO3yXa

6.14

BHGPFI/IH TOIIJINBA. Y,HGJ'II)HaH TEIJIOTA CTOpaHusA

6.15

[Ipunuuner pabotel TemnoBbix asuratenedt KIIJ temmosoro
asurarens. TemnoBple ABUTATENM W 3alIUTa OKPYKAIOLIEH
CpelbI

6.16

3aKOH COXpaHCHHUS W MPEBPALICHUS HSHEPIrUM B TEIUIOBBIX
mporeccax

6.17

[IpakTrudeckue pabOTHI:

OnbITEl 110 OOHAPYKEHUIO JEUCTBUS CHII MOJEKYISIPHOTO
MPUTSKEHUS.

OnpITHl MO BBIPAIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOM COJIHU
WJIM caxapa.

OnpITel MO HAONIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.

Omnpenenenuie qaBlIeHUs BO3AyXa B OAJUIOHE MITTPHIIA.

OneIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb  JIABJICHUS
BO3/IyXa OT €ro 00bEMa M HArPEeBaHUS WIH OXJTAKICHUS.

[IpoBepka ruUMOTE3bl JIMHEMHONW 3aBUCUMOCTH JUIMHBI
CTONOWKA JKUAKOCTH B  TEPMOMETPUYECKON TpyOkKe OT

TEMIIEPaTyphl.

HaGmonenne w3MeHeHHs BHYTPEHHEW HHEPrUHM Teja B

pe3yabpTaTe TeIionepeaayn U padoThl BHEITHUX CHUJI.

HccnenoBanue siBICHHUS TEIIOOOMEHA IMPHU CMEITUBAHUU
XOJIOJTHOW U rOpsiYEN BOJBI.

OnpeneneHre KOJNMYECTBA TEIUIOTHI, MOIYYEHHOTO BOJOM
MIPHU TETUIOOOMEHE C HATPETHIM METALTUYCCKUM ITUITUHAPOM.

Omnpenenenne yaeabHOU TEIMITIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca HCHapeHus.

OrnpeneneHrie OTHOCUTENBHON BIAYKHOCTH BO3yXa.

Onpenenenue yedbHOM TETUIOTHI TIJIaBJICHUS JIbJA.

6.18

du3nueckue SIBICHUS B mpupoac: MOBEPXHOCTHOC HATSKCHUC U
KalMUWJIJIAPHBIC SABJICHHUA B MPHUPOAC, KpHUCTAJIBI B IPUPOAL,
HU3JTy4YCHHC COHHI_[a, 3aMCP3aHnC BOI[OéMOB, MOPCKHC 6pI/ISLI;
06pa30BaHHe POCHI, TYMaHa, NHEA, CHEIA.

6.19

TexHuueckne YCTpOMCTBA: KaIlWUISPBI, IIPUMEPHI
HCIIOJIB30BAaHUs KPUCTAJUIOB, KUIKOCTHBIM TEPMOMETp, JAaTUHUK
TEMIIEpaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUSA  JIOMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CTOPAHHSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA




7.1

OnekTpu3anus Ten. /[Ba posia aIeKTpUdecKuX 3apsiioB

B3aumonelictBue  3apspkeHHbIX  Ten.  3akoH — Kyiona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsOKEHHBIX TEJl OT
BEJIMUMHBI 3aPSAJI0B U PACCTOSHUS MEXKITY TEJIaMH)
Dnextpuyeckoe mnoJie. HanpspkEHHOCTh 3JEKTPUYECKOTO TMOJIA.

7.3 [lpunuun  cynepmo3uinuu  JJIEKTpUYECKUX  mone  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn 3JEKTPUUYECKUX 3apsJ10B. DJIeMEHTapHBII
7.4 anexkTpudeckuid 3apsin. CrtpoeHue aroma. I[IpoBogHuUKH U
UK TPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 DIIEKTPUUYECKUI TOK. VYcnoBus CYyIIECTBOBaHUS
' 3JIEKTPUYECKOT0 TOKA. FICTOUHMKN TOCTOSHHOI'O TOKa

77 JleHcTBUST DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
' MarHUTHOE). DJIEKTPUYECKUM TOK B )KUJKOCTAX M ra3zax

7.8 OnekTtpuyeckas nenb. Cuia Toka. DNeKTPUUECKOe HANPSKEHHE

79 ConpoTuBiieHUE TPOBOJHUKA. YJIEIBHOE CONPOTUBIICHUE
' BCILIECTBA

7.10 3akoH OMa aJ1s ydacTKa LEenHu

7.11 [TocnenoBarenbHOE U ApAILIEIBLHOE COEIUHEHNE ITPOBOIHUKOB

712 Pabota u MONIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[koyins —

' Jlenna

213 DNEKTpUUECKHE LIETHU U MOTPEOUTENN INEKTPUUECKON IHEPTUU

' B ObITy. KOpoTKO€E 3aMbIKaHMe

714 [ToctosnHbie ~ MarHuThl.  B3auMonelcTBHE  MOCTOSHHBIX

' MarHuTOB

715 MarnutHoe nosie. MarauutHoe noJjie 3eMJii U €ro 3HaYeHue st

' KU3HH Ha 3eMiie

716 OnbiT Opcrena. MarHMTHOE TIOJI€  BJEKTPUYECKOrOo TOKaA.

' [IpuMeHeHne >MeKTPOMarHUTOB B TEXHUKE
JlelicTBue€ MAarHMUTHOrO TIOJISI HA MPOBOJHUK C TOKOM.

717 ONeKTpoABUTraTeNb  MOCTOSSHHOTO  Toka. Vcmonb3oBaHue

' SJIEKTPOJIBUTATEel B TEXHHMYECKHX YCTPOMCTBAX M Ha
TpaHCTIOpTE

718 Onpitel  @apanes. SIBneHUE HIEKTPOMATHUTHON WHAYKIUU.

' ITpasuio Jlenna
OnektporeHeparop. CrmocoObl TOMYyYECHHUS  AJIEKTPHUUICCKOM

7.19 SHEPrur. DJEKTPOCTAHIIMH Ha BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPruun

290 [IpakTudeckue pabOTHI:

OnEITE IO Ha6J'II-OI[CHI/HO QJICKTPHU3alIuHN TCJI HHILYKHHCﬁ " IIpH




COTIPUKOCHOBEHHH.

HccnenoBanue 1€MCTBUS DIEKTPUUYECKOTO OIS HA MPOBOIHUKH
U JTUDJICKTPUKU.

COopka u npoBepka pabOThI STEKTPUUECKOH 1K TOCTOSIHHOTO
TOKA.

N3mepenue u perymmpoBaHue CUITBI TOKA.

N3mepenue u peryiupoBaHue HaIIPSKEHUSI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO 4epe3
pE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa M HANPSHKEHUS Ha
pe3ucTope.

OnbITB, JAEMOHCTPHUPYIOUIUE 3aBUCHMOCTH JJIEKTPHUECKOTO
CONPOTHUBIIEHUS TMPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuaa.

[IpoBepka npaBuja CJIO’KEHUS HaIpsKEHUN npu
IIOCJIEI0BATEIBHOM COEIWHEHHH IBYX pe3uctopoB. IIposepka
npaBujia Il CHUJBI TOKa TPU TMAapaUIEIbHOM COCIUHEHUH
pesuctopoB. Ormpenenenne padOThI  AICKTPUUYECKOTO TOKA,
uaymero  uepes  pesucrop.  OmpeneiaeHue  MOIIHOCTH
3JEKTPUYECKOTO  TOKa,  BBIACISIEMOM  HAa  pPE3UCTOpeE.
HccnenoBanne 3aBHCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ]
HarpeBateis. MccinenoBaHue MarHUTHOTO — B3aUMOJCHCTBUS
NOCTOSIHHBIX ~ MAarHuToB. M3yueHue  MarHUTHOro  MOJs
MOCTOSTHHBIX MAarHUTOB NPHU UX OOBEIWHEHUU M DPa3ACICHUH.
HccnenoBanne NeHCTBUS 3JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpesiky. OTmbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHIIBI
B3aUMOJICHCTBUS KaTyIIKA C TOKOM U MarHuTa OT CUJIbl TOKa U
HalpaBlieHUs TOokKa B  KaTymke. M3yuyeHue  neicTBus
MAarHWTHOTO MOJIsl Ha TPOBOJHUK ¢ TOKOM. KoHCTpyupoBanue u
n3yueHue pabotel anekrponsurarens. Msamepenue KIIJ]
3JIEKTPOJIBUTATENIbHON YCTaHOBKH. OIBITHI 0 HMCCJIEIOBAHUIO
SIBJCHUSL  DJIEKTPOMAarHUTHOW  MHAYKIUU:  HCCIIEIOBAHHE
M3MEHEHUH 3HAUYEHHUS U HaIlPaBJIE€HUS UHIYKIMOHHOTO TOKa

®usnuecKkue SBICHUS B NPUPOAE: DJIEKTPUUYECKHE SBICHUS B
atMocdepe, DJIEKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE

121 nojie 3eMiIH, JApei] MOIIOCOB, POJIb MArHUTHOTO MOJS IS
KHU3HU Ha 3emiie, OJISIPHOE CUsTHUE
Texnudyeckne  yCTpOWCTBA:  3JIEKTPOCKON,  aMIEpPMETp,
BOJIETMETP, pPEOCTaT, CYETYMK DIIEKTPHUECKOW DHEPTHH,
799 JIEKTPOOCBETUTEIIbHBIC npuOOpHI, HarpeBaTebHbIC
' AJEKTPONIPUOOPHI (mpumepsl), IEKTPUYECKUE
MIPEIOXPaHUTEIH, 3JIEKTPOMArHur, 3JIEKTPOABUraTENb

IOCTOSHHOI'O TOKa, 'CHCPATOP MMOCTOAHHOI'O TOKA




9 KIIACC

Kon
Konx snemenra [IpoBepsieMble 3JIEMEHTHI COJIepKaHUA
paznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe aBuxkeHue. MatepuanbHas Touka. Cucrema
' oTcuéTa
8.2 OTHOCHUTEIEHOCTS MEXAHNUECKOTO ABIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEWHOE ABIKECHHE
8.4 HepaBHoMmepHOe mnpsMonuHelHoe ABuxeHue. CpelnHss H
' MT'HOBEHHAs CKOPOCTH Tella TPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHEHOE JBUKEHUE
8.6 CoOoauoe nanenne. OnbiTel [anunes
PaBHOMepHOe nBHKEHME 110 OKpyXHOCTH. llepuox wu
8.7 yacTtoTa oOOpameHus. JIuHeWHass ©  yrjoBas  CKOpPOCTH.
LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [Tepsrriit 3axoH HetoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpetwuii 3akon HeroToHa
8.11 [TpuHIIMTT Cyneprno3uIuu CHJT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHus: cuia TPEHUS CKOJBKEHHUS, CHIa TPEHUS
' TIOKOSI, TPYTHE BUBI TPEHUS
8.14 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOPCHHE
' CBOOOJHOTO MaICHUsI
8.15 JBuwxenne mmanet Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTh. HeBecoMoCTh U meperpy3Kku
8.16 PaBHOBecue MaTepuanbHOM TOUKH. AOCOIOTHO TBEPIOE TEIIO
8.17 PaBHoBecue TBEpmoOro Tena ¢ 3aKPEIUIEHHOW  OCBIO
' BpaiieHus. MoMmeHT cuibl. LleHTp TsokecTH
8.18 Nmmnyinbce Tena. M3menenune ummysbca. UMImynbe cuiibl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 PeaktuBHOE ABMXKEHNE
8.21 MexaHnndeckasi paboTa ¥ MOITHOCTh
8.9 Pabora cun Tskectu, ynpyroct, TpeHus. CBsi3p DHEPrUU U
' paboThI
8.93 [MoTennmanpHas >HEpPrusl Tela, MOAHATOrO HaJ TMOBEPXHOCTHIO
' 3emin
8.24 [ToTeHmanpHast YHEPTUSI CIKATOUN TPYKUHBI




8.25

Kunernueckas sueprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26

3aKOH COXpaHEHUS] MEXaHUYECKOW IHEPIUU

8.27

[IpakTryeckue paboOTHI:

OmnpeneneHue cpelHel CKOPOCTH CKOJbXKEHHsS Opycka WiIH
JIBIKEHMSI [IapyuKa MO HAaKJIOHHOM Tuiockoctu. OmpezeneHue
YCKOpEHHUs Tejla NpU PaBHOYCKOPEHHOM JBMKEHHMU 10
HAKJIOHHOM INIOCKOCTH.

HccnenoBanne  3aBUCHMOCTH  IIyTM  OT  BpPEMEHM  IIpHU
PABHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOM CKOPOCTH IYTH OTHOCSITCSI KaK pPsii HEUETHBIX
qucesl, TO  COOTBETCTBYIOIME  IPOMEXYTKM  BpPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMasbHOTrO AaBieHusa. OnpeneneHue kodpuuueHTa TPeHUs
CKOJIb)KEHUSI. Onpenenenue KECTKOCTU MIPYKUHBI.
Onpenenenrie pa®OTBl CHIBI TPEHUS MPU PABHOMEPHOM
JBIKCHMM  TeJa 0  TOPU3OHTAJIbHOM  IIOBEPXHOCTH.
OmnpeneneHrie paboThl CHIIBI YHIPYTrOCTU MU MOABEME Ipy3a C
UCTIOJIF30BaHUEM HEMOIBMYKHOTO U TIOJBMXKHOTO OJIOKOB

8.28

®dusznueckue SABJICHUS B npupoac: IMpPpUIWBBI W  OTJIMBEI,
JABHOXXCHUC IIIIAaHCT ComHeyHOM CHUCTCMBbI, pCAKTHUBHOC IBUKCHUC
JKHUBBIX OPTaHU3MOB

8.29

TexHHYeCKne yCTPOMCTBA: CHUAOMETP, NAaTYMKHU IIOJOKCHMS,
pacCTOSIHUA U YCKOPEHUS, PAKETHI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KoneGarenpbHoe  nBmwkeHne. OCHOBHBIE  XapaKTEPUCTUKU

91 K0JIe0aHuii: TIEPHOJI, YACTOTa, AMILIUTY
9.2 MaremaTnuecKuil W NPYKUHHBIM MasTHUKMU. [IpeBpainenue
' SHEPTUM MPHU KOJIeOATEIILHOM JIBHKEHUN
9.3 3aryxatomue kojebanus. BeinyxaeHHbIe Kosie0anus. Pesonanc
Mexannueckue BoJNHBL. CBoiicTBAa MEXaHHUECKHX  BOJIH.
9.4 [IpononkHbIe U TTOTIEpEYHBIC BOJHEIL. [[TMHA BOJHBI U CKOPOCTH
' e€ pacmpoctpaHeHUs. MexaHHYecKre BOJIHBI B TBEPIOM Telle,
celicMHYECKHE BOIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u yapTpa3zByk
[IpakTrueckue pabOThI:
OrnpeeneHue 4acToThl U IEPHOJIa KOJICOaHU MaTeMaTHIECKOTO
9.7 MasiTHHKA.

OmnpeneneHre 4acToTbl U TMepuojia KoJeOaHWM NpPy>KMHHOTO
MasiTHUKA




UccnenoBanue 3aBHCUMOCTH nepuosa KoJie0aHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JJIWHBI HUTU. VccnenoBaHue
3aBUCHUMOCTH TIEpUOJa KOJeOaHUU MPYKUHHOTO MAasTHHUKA OT
Mmacchl rpy3a. [IpoBepka HE3aBUCUMOCTH Mepuojia KojeOaHuil
rpy3a, MOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTHU
NpyXuHBL. M3MepeHne ycKopeHus CBOOOTHOTO TTaIeHUsI
Ousnueckue SABICHUS B TNPHUPOJE: BOCIPHUAITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH,
9X0
9.9 TexHUYeCcKne YCTPOMCTBA: AX0JIOT, UCIOJIb30BAaHUE YIbTPa3ByKa
' B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TIOJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI
101 DNeKTpOMarHUTHOE  Moje.  DJEKTPOMAarHUTHbIE  BOJIHBIL
' CBoMCTBA 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupoza cBeta. CkopocTh cBeta. BomHOBbBIE
' CBOMCTBA CBETA
10 [IpakTuueckue paboOTHI:
10.4 H3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOLIBIO
MOOMIIBHOTO Tene(oHa
105 Ouznyeckue SBICHUS B MpHUpOjJE: OUOJOTHYECKOE [EHCTBUE
' BUIMMOT 0, YIIETPa(hHUOIETOBOTO U PEHTTE€HOBCKOTO H3ITyUIeHUI
106 TexHuueckne yCTpOMCTBA: UCIIONB30BAaHUE AJIEKTPOMArHUTHBIX
' BOJIH JUISL COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpssmonuHeNHOE pacpOCTpaHEHHE CBETA
11.3 Otpaxenue cBeta. [Inockoe 3epkano. 3aKOH OTpaKeHHs CBETa
114 IIpenomnenue cBeta. 3akoH TmpenomsieHus cBeta. [lomHoe
' BHYTPEHHEE OTPaKCHUE CBETa
115 JInnza. Xop j1ydeii B 1MH3E
11.6 Onrtuyeckas cuctema GoToarnmapara, MUKpPOCKOIIA U TEIeCKOIa
1 117 I'maz  xak  onTWyeckas  cuUcTeMa.  biIM30pyKocTh |
' JaJIbHO30PKOCTh
118 Paznoxenune Oenoro cera B cnekTp. OnbiTel HbroToHa.
' CrnosxeHue CeKTpaabHBIX IIBETOB. J(ucmepcus cBeTa
[IpakTuueckue padboOTHI:
HccrnenoBanue 3aBUCHMOCTH yTIiia OTPaKEHHUsSI CBETOBOTO
11.9 Jy4a OT yrJja MaJeHusl.
N3ydyeHne xapakTepUCTHUK HW300paKeHHsl TMpeaMeTa B
IJIOCKOM 3epKajie.




HccnenoBanne 3aBUCHMOCTH yTIJIa MPEJTOMIIEHHS] CBETOBOTO
JIy4da OT yIJa MaJeHMs Ha TPaHULE «BO3AYX — CTEKIIO».

[lonyyenne wu300paxkeHUd ¢ MOMOLIbIO coOMparomeit
JIUH3BL.

Onpenenenure GOKYCHOIO PACCTOSTHUSL U ONTHYECKOW CHJIBI
cOoOMparoIIeH TUH3HI.

OMBITHI IO Pa3JIOKEHUIO OEIIOTO CBETa B CHIEKTP.

OneITel MO BOCHPHUATHIO I[BETAa MPEAMETOB IIPU  HX
HaOJIIOZICHNH Yepe3 LIBETOBbIE (PUIIBTPHI

11.10

Ousnyeckue siBiIeHUs B npupone: 3atmenus Comnia u JlyHsl,
[[BETa TEJI, ONTHYECKUE sIBIIeHUsS B armocdepe (mBer HeOa,
pedpakuus, paayra, MUPax)

11.11

TexHuyeckue YCTpOﬁCTBaI OYKH, IICPUCKOII, (bOTOElHHapaT,
OIITHYCCKHUEC CBCTOBOAbI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmnbiTel Pesepdopna u maanerapnas Mozens aroma. Mojenb
aroma bopa

12.2

Hcnyckanme ©  DOIVIOHICHME CcBeTa aroMOM. KBaHTBHL
JInnelyaTele CIIEKTPBI

12.3

PagunoaktuBHOCTh. Anb(a, 6eta- 1 raMMa-u3ITyYeHHs

12.4

125

Crpoenue aTomHoro siapa. HykinoHHass Moziesib aTOMHOTO SiApA.
M3oTtomsr

PanunoaktuBHbIe npeBparnieHus. [leproa nomypacmnana aTOMHBIX
saep

12.6

HI[CPHBIG pCaKiuu. 3aKOHBI COXpaHCHHA 3apaJ0BOIro H
MacCCOBOI'O YHCECJI

12.7

3H€pI‘I/ISI CBs3U ATOMHBIX ACP. CBsi3b Macchl U OHEpPIrun

12.8

Peaxuuu cunresa u nenenus siaep. Mcrounuku sneprun ComnHua
U 3BE3]T

12.9

SnepHas sHepreTuka. J[eiicTBHE palMOAKTUBHBIX U3JTyYEHUN Ha
JKHMBBIC OPraHHU3MbI

12.10

[IpaxkTuyeckue pabOTHI:

HaOmntoaeHune crijionHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.
HccnenoBanue TPEKOB: H3MEPEHUE HHEPIUU  YACTULBIIO
TOpPMO3HOMY TyTH (110 oTorpadusim).

W3mepenue paaroakTHBHOTO GoHA

12.11

dusnueckue SIBIICHUSA B IIPUPOAE: €CTECTBEHHBIN
pPalMOAKTUBHBIA (OH, KOCMHMYECKHE JIy4M, paJHOaKTHUBHOE
N3JIYYCHUC TPUPOJAHBIX MHUHEPAIOB, )ICfICTBI/IG PAaaAruOaKTUBHBIX
M3JIy4CHHUI Ha OPTaHU3M YeJI0BEKa

12.12

TexHudeckue yCTPOMCTBA: CIEKTPOCKOIL, WHIAWBUILYAJIbHBIN




JIO3UMETp, Kamepa Buibcona

HHPOBEPSAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
IMPOI'PAMMBI OCHOBHOTI'O OBHIETI'O OBPA30OBAHUA

Kon
NPoOBEPsSIEMOT0
TpedOBaHUS

IIpoBepsiemble TPpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT0
o0uero oopazosanus Ha ocHoe PI'OC

[Nonumanue ponu pu3uky B HaydyHOW KapTHHE MHUpPA; CPOPMHPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3M M II03HABAEMOCTH
SBJICHUA  TNPHUPOJBI, O  POJIM  DKCIHepUMEeHTa B  (QU3UKE, O
cucreMooOpa3yromeil posn (U3MKA B PAa3sBUTHU E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH, 00 3BOJIONUU (PU3NYECKUX 3HAHUW M UX pOJIM B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHE MHUpPA, O BKJIAJNE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKU, OOBSICHEHHE MPOIECCOB
OKpY’KaIOIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHUS O BHJAaX MaTepwH (BEIIECTBO W TOJIE), O JABMIKEHHWU KaK criocode
CYIIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYJSIPHOM TEOpPHH CTPOCHUS
BEIeCTBa, O (DM3MUECKON CYIIHOCTH SIBICHUIN MPHUPOABI (MEXaHHMYECKHX,
TEIUIOBBIX, SJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE pa3inyaTh SBICHUS
M0 ONHCAHUI0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHHE, YMEHHUE PaclO3HABATh
NPOSIBIICHUE H3YYCHHBIX (DU3MYECKHUX SIBJICHUH B OKPYXKAIOMIEM MHpE,
BBIJICTISISL UX CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKK)

Brnanenne ocHOBaMHM MOHATUHWHOIO ammapara U CHMBOJIMYECKOIO S3bIKA
(U3MKM ¥ HUCHOJB30BaHUWE HX JJI pEHIeHHUs Y4YeOHbIX 3aJay; yMEHHue
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHHUS M MPOLECCHI,
UCHOIB3Yys (PyHIaMEHTAIbHbIE U SMIIUPUYECKUE 3aKOHBI

YMeHHe OIMCHIBATh HN3YUCHHBIC CBOIMCTBA T€II H (1)I/I3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (1)I/I?>I/ILICCKI/I6 BCJIIMYHHBI

Brnasenne ocHOBaMH METOOB HAYYHOT'O TO3HAHUS C YYETOM COOJIIOJCHHUS
paBwII O€30MACHOTO TPpyAa: HaOMoIeHUe (PU3NIESCKUX SBICHUI:

YMEHHE CaMOCTOSTENIBHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY H3
JAaHHOTO Habopa 00OpYAOBaHUs 10 MHCTPYKIIUH, OTMHCHIBATH XOJ| OIBITA U
3aMMChIBaTh €r0 Pe3yibTaThl, (GOPMYIHPOBATH BHIBOJIBI;

MMPOBCACHUC TIPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/JI (1)I/I3I/I‘-I€CKI/IX BCIIMYHNH:
yMEeHHEe  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENBbHO  cOOUpaTth
IKCIEPUMEHTATIBHYIO YCTAaHOBKY IO WHCTPYKIIMH, BBIUUCIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJyUYEHHBIE PE3YJIbTAThl C YIETOM 3aJaHHOM
MOTPEITHOCTH PE3yJIbTATOB H3MEPEHUI;




MIPOBEACHUE HECJIOKHBIX JKCIEPUMEHTAIBHBIX UCCIIEOBaHUM;
CaMOCTOSITEJIBHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U IMPOBOIUTH
HCCIIEJOBAHUE 110 UHCTPYKLHH, IPEACTABIATH IOJYyYECHHBIE 3aBHCUMOCTH
¢u3nyeckux BETUYMH B BHAE Tabuul U TpadUKOB, YUUTHIBAThH
IOTPELIHOCTH, [€IaTh BBIBOJBI 110 PE3yIbTaTaM UCCIICI0BAHN

[Tonnmanue xapakTepHbBIX CBONCTB (U3MUECKUX Mojejeil (MaTrepuayibHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, MOJEIN CTPOCHUS Ta30B, KHUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJEIb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO
A]Ipa) 1 yMEHHUE IPUMEHSTh UX JJIs 00bsICHEHHS (PU3MUECKUX IPOLIECCOB

YMeHue o0bSICHATh (U3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, B
YaCTHOCTH, BBIABJIATH I[PUUYUHHO-CIEIACTBEHHBIE CBSI3M U CTPOUTH
OOBSICHEHHE C OIOpOM Ha HM3yYeHHbIE CBOMCTBAa (PU3UUECKUX SIBICHMH,
(u3nyecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOAEIN

YMeHue pemath pacy€THble 3a1a4uM (Ha 6a3e 2 — 3 ypaBHEHUI), UCIIONB3YS
3aKOHBI U q)OpMyJILI, CBA3BIBAOIIHNEC (I)I/ISI/I‘-IGCKI/IG BCJINYHHBI, B 4aCTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBME 3aJaud, BBIABIATH HEIOCTAIOIINE JIAHHBIE,
BBIOMpATh 3aKOHbl U (QOpMyINbl, HEoOXOAMMBIE s €€ pelIeHus,
HCIIOJIB30BATh CIHPAaBOYHBIC JaHHBIC, IPOBOJIUTH pvaéTm N OILI€CHUBATh
PCATUCTUYIHOCTE MOJYUYCHHOTI'O 3HAUCHUA (1)I/IBI/IT-ICCKOI\/JI BCJIMYUHBI; YMCHUC
OTIpeNeNATh Pa3MEPHOCTh (PU3MUECKOW BEIWYUHBI, IOJyYCHHOH TIpH
pEILIECHNN 3aJa41

YMeHue xapakTepru3oBaTh NPUHLIUIBI AEHCTBUSI TEXHUYECKUX YCTPOMCTB, B
TOM 4YHCJI€ OBITOBBIX HpI/I60p0B, U MPOMBINIJICHHBIX TEXHOJOI'MYCCKHUX
MIPOIECCOB 10 WX OINUCAHUIO, UCTIOIB3Ys 3HAHUS O CBOMCTBAX (PM3HMUECKUX
SIBIICHUN ¥ HEOOXOANMBIE (PU3NIECKUE 3aKOHOMEPHOCTH

10

YMeHue UCrosb30BaTh 3HAHUSA O (U3MYECKUX SBJICHHUAX B ITOBCEJIHEBHOM
KHU3HU N7 o0ecrieyeHuss Oe30MacHOCTH MpH OOpalieHUH C ObITOBBIMHU
npubopaMyd M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/10pOBbS U
COOJIIOIGHUST HOPM 3KOJIOTHUECKOTO TOBEIEHHsS B OKpY’Kalolleil cpene;
NOHUMaHWE HEOOXOJMMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK U
TEXHOJIOTUH U1l palliOHAIBHOTO MPUPOIOTIONIE30BAHMS

11

OnelT  moucka, npeoOpa3oBaHMs W MPEACTaBICHUS UHPOpMALUU
(¢u3NYecKoro  colepKaHWs C  HCIOJNB30BaHMEM  HH(OpPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLIEHHBAaTh JOCTOBEPHOCTh
HNOJY4YeHHOM MH(pOpMAlMM HAa OCHOBE MMEIOLIUXCA 3HAHUM W
JIOTIOJTHUTEIbHBIX MCTOYHHUKOB; YMEHHUE MCIIOJIb30BaTh NPHU BBIIOJIHEHUU
yueOHBIX 3aJaHWii HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy (usmueckoro
COJIep>KaHus, CIIPAaBOYHbIE MaTEpHaJIbl, pecypchbl ceTH VHTEpHeT; BianeHue
0a30BbIMM HaBbIKAaMM INpeoOpa3zoBaHMs MHPOPMALMU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JpYIyl0; YMEHHE CO31aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOIIEHHS HAa OCHOBE MH(DOPMALIK U3 HECKOJIbKUX HCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbBIX HA

O3 110 PU3UKE
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe — aBwkeHue.  MatepuanbHass — Touka. Cucrema  oTcuéra.
l OTHOCHUTEILHOCTD JABUMOKCHUA
PaBHOMepHOE M HepaBHOMepHOe aABMkeHUe. CpenHss ckopocTb. Dopmyna s
1.2 | BeIYMCIIEHHS CpeaHE ckopocTu: V = S/t
PaBHOMepHOG HpHMOHHHGﬁHOG JABHXKXCHUC. 3aBHCUMOCTD KOOpAWHATBI TCJIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IIPSIMOJIMHEWHOIO JIBUKECHHUS :
13 | x(f)=x,+ut
I'padvkn 3aBUCHUMOCTHM OT BPEMEHHM JJIi MPOEKUUU CKOPOCTH, MPOEKIHUU
NepeMEIICHHUA, ITYyTU, KOOPAWHATEI [TPU PaBHOMEPHOM HpHMOHHHeﬁHOM JABMKCHUN
3aBUCHUMOCTb KOOPJIMHATBl Tejla OT BPEMEHM B Clly4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEHOTO IBM>KEHMUS:
!Q
Sf)=vo, *I+ay* =
=<
@opMynbl s NPOEKIHMH TEPEMEIICHHs, MPOCKUUU CKOPOCTH W MPOEKLIUU
YCKOPEHUS [IPU paBHOYCKOPEHHOM NPSIMOJIMHENHOM JABUKEHUU:
2'2
14 'Sx(r):vﬂx'r_"axli‘
U_\'('f) =Up, T, 1,
a(f)=canst,
UIIL - Ul.'fL zzax‘gr
I'paduku 3aBUCHMOCTH OT BpPEMEHH MJIsi MPOSKLUUU YCKOPEHMS, IPOSKLIUU
CKOpPOCTH, IIPOEKLUH IIEPEMEIIEHUs, KOOPAUHATBI IIPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU’KEHHUH
CBobonnoe manenue. Dopmysbl, OMUCHIBAIOIIME CBOOOJIHOE MaJeHUE Teja IIo
15 BEPTUKAIN (IBMKEHHME TeJa BHU3 WM BBEPX OTHOCUTENILHO NOBEPXHOCTH 3€MJIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHH IS IPOCKIIUH YCKOPEHHSI, TPOCKIIUN CKOPOCTH
U KOOPJIMHATHI IPU CBOOOTHOM Ma/IEHUH TeJla O BEPTUKAIH
CKOpoCTh PaBHOMEPHOTO JIBH>KEHHMS TeJIa IO OKpykHOCTH. HanpasneHnne ckopocTu.
®opmyna s BBIYMCICHHS CKOPOCTH YEpe3 paauyC OKPYKHOCTH M TEPUOL
1.6 @ oOpameHus:
2MR
=

T




LlenTpocTpemMurensHoe  yckopeHwe. HampaBieHne — LEHTPOCTPEMHTEIBHOIO
yckopeHusi. @opMyina JiJisi BEIYUCICHUS YCKOPEHUS |

o
“W“R
cDOpMyJ'IEl, CBA3bIBAOIIAA IEPUOA U YACTOTY O6paH_[CHI/ISII
vl
T

Macca. [InotHOCTS BemecTBa. @opmyiia Ui BBIYUCICHUS IIIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekTopHas ¢usndeckas BennuuHa. Cl0oKeHHEe CUIT
1.9 | SBnenme naepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHnanpaBlieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIICH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F 217 _F-l—yz
TpeHue nokost U TpeHHE CKOJIbKeHUA. DopMyna i1 BBIYUCICHUS MOAYJS CHUJIbI
TPEHUSI CKOJILKECHUS:
F_=u-N
1.12 p=H
Hedbopmanus Tena. Ympyrue u Heympyrue aedopmaruu. 3aKoH YIpyrou
nedopmanuu (3akon ['yka):
113 F=k-Al
BcemupHoe TaroreHue. 3akoH BCEMHUPHOTO TATOTCHHUS
1.14 my -1,

F=G -1 2
'L




Cuna tsxectu. Y ckopeHre cBOOOIHOTO MaieHusl.

®opmynia aJisi BBIYMCICHUS CUITBI TSKECTH BOJIM3H MoBepXxHOCTH 3emun: F = mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMuyeckast ckopoctb. HeBecomocThb
U TIEpErpy3Ku

HNmnynec Tena — BeKTopHas pu3ndeckas: BeIUYNHA.
1.15 =mi

HNmnynec cucrems! teil. M3menenue nmiyibea. MIMnyiibe cuiel

3aKkoH COXpPAaHCHUS UMITYJIbCA IJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
1.16  p=myU +in,U, =const

PeakTnBHOE IBIKEHIE

Mexannueckas padborta. @opmyiia st BEIYUCICHUS PaOOTHI CHIIBL:

A=Fsoosa

MexaHnyeckasi MOIIHOCTB:
1.17

n=4
I

Kunernueckas u noreHuuanbHas sHeprust. PopMmyiia 1Ji BBIYUCIEHUS
KMHETUYECKOW SHEPruu:
2
118 Teopema o kuHeT4eckou sHeprun. Gopmya g BBIYUCICHUS TOTCHIUAIBHON
' OHEPIUHU Teja, IOJHATOIO

HaJI 3eMIén:

E,= mgh

MexaHnyeckast SJHeprus:

E=E;+E,

1.19 .
3akoH COXPAaHCHUS MEXaHUYCCKOU SHCPI'UH. q)OpMyJ'Ia AJIs1 3aKOHA COXPAaHCHU A

MEXaHUYECKOM SHEepPruu B OTCYTCTBHE CUJI TpeHHs: E = const.
[IpeBpamieHre MeXaHU4YECKON SHEPTUH [IPU HAJTUYUU CUIIBI TPEHUSI.

[IpocThic MexaHU3MBI. «30JI0TOC MPABHIIO» MEXaHHKH.
Peruar. Moment cuisi:M - Fl.
YcroBre paBHOBECHS phlvara:

M +M, +..=0

[TonBuxHBIN 1 HeTOABKXKHBIA 0710KK. KITJ] MpocThIX MEXaHU3MOB,

1.20




n= Anonessan
A‘S&TIIE"IEEEEH

JlaBneHnue TBEPIOTO TEa.
®dopMyrna 11 BEIYUCIICHUS TaBJICHHS TBEPIOTO Tea:

_F
pP= G
191 JlaBnenue ra3a. ATMmocdepHoe TaBiIeHNUE.
' IMunpocratuyeckoe gaBieHne BHYTPU KUJIKOCTH.
dopmyna sl BEIUKUCICHUSI JAaBJICHUS BHYTPH KUIKOCTH:
P=Pgh+Py,
1.22 | 3axon [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Dopmyna A ONPEAENCHHUS]  BBITAJKUBAIOIICH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B KUAKOCTh HIIH ra3:
1.23 F-jqiﬁ- —pgV
Ycnosue maBanus tena. [IaBanue cyoB U Bo3ayXxoIlaBaHUe
Mexannyeckue Kojiebanusi. AMIUTUTY/1a, IEPUOJ] M YacToTa Kosiebanuii. dopmyia,
194 CBSI3BIBAIOINAS YACTOTY U MEPHOJ KOJICOaHUA:
. . 1
T
195 MaremaTnueckuil W NOpPYXKUHHBIA MasATHUKU. IIpeBpamieHue dHepruv Ipu
' KOJIEOATEILHOM JIBHXKECHHUU
1.26 | 3aryxatouue konebanus. BeinyxaeHHble Konebanus. Pesonanc
Mexannyeckue BosiHBL. [IpogonbHble M TonepedHble BOJHBL JlJTMHA BOJHBI U
CKOPOCTb PaclpOCTPaHEHUS BOJIHBI:
1.27 -
h=v-T
108 3ByK. I'poMKOCTh U BBICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI Ha TPAHHUIE JIBYX
' cpen. Madpas3Byk U ynbTpa3ByK
IIpakxmuueckue pabomol
W3mepenne cpenHeill IUIOTHOCTH BEIECTBA; ApXUMEAOBOM CHIIBI; JKECTKOCTH
OpPYXUHBL; KO3 (UIMEHTa TPEHUS CKOJIBXKEHHUS; pabOThl CHIIBI TPEHHS, CHIIbI
YOPYTOCTH; CpelIHEW CKOpPOCTH [BIKEHHUS OpycKa MO HAKIOHHOW IUIOCKOCTH;
1.29  yckopeHus Opycka Npu ABMKEHHH MO HAKIOHHOW IUIOCKOCTH; YaCTOTHI U TIEpUOJIa

Kose0aHMi MaTeMaTHUYeCKOTO MasTHHKA; YacTOThl M Iepuoaa KoJjeOaHui
NpPY>KUHHOTO MasTHUKA; MOMEHTa CHJIBI, JEHCTBYIOIIEro Ha pblyar; paboThl CHIIBI
YIPYTOoCTH IpHU MOIBEME Ipy3a € MOMOIIBI0 HEMOJABM)KHOTO OJI0Ka; paOOThI CHIIBI
yIPYTOCTH MPH NMOABEME I'Py3a ¢ MOMOILBIO OJBUKHOTO OJIOKA.




HccnenoBanue 3aBUCUMOCTH apXHMMEAOBOH CHJIBI OT 00bEMa MOrpyXEHHOW yacTu
Te’a ¥ OT IUNIOTHOCTH YKUAKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOLIECH CHUIIBI OT MaccChl
T€Na; CWJIbl TPEHMS CKOJIBKEHHUS OT CHJIbI HOPMaJbHOTO JaBJIEHHUS U OT poja
MIOBEPXHOCTH; CHWJIBI YIPYIOCTH, BO3HMKAIOUIEH B IPYXKUHE, OT CTENEHU
nedopManuu MPYXKHUHBI, YCKOPEHHs OpycKa OT yIjla HakJIOHa HarpaBIIsIOLIeH;
nepuojia (4acToThl) KOJEOAaHUI HUTAHOTO MasTHUKA OT JJMHBI HHUTH; IMEpHOJA
Kojie0aHUN MPYKUHHOIO MasTHHKa OT MacChl Tpy3a U KECTKOCTU MPY>KUHBL
UCCJIEJOBAaHUE HE3aBHUCUMOCTH ME€pUOoJa KoJeOaHU HUTSHOTO MasgsTHUKA OT MaccChl
rpy3a. I[IpoBepka ycioBus paBHOBECHS pbluara

Qu3zuueckue A61eHUs 8 NPUpode. TIPUMEPDI IBIKEHUS C Pa3IMYHBIMUA CKOPOCTSIMU B
KUBOW M HEKUBOW MPUPOJAE, ACHCTBUE CHJIBI TPEHUS B NPUPOJIE U TEXHUKE,
INPpUWIKWBbI W OTJIMBBI, JABWXCHUC IUJIAHCT CosHeyHOM CHUCTCMbI, PCAKTHUBHOC

1.30 JIBUKCHHE JKUBBIX OPTaHW3MOB, PhIUard B TEJIE YEJIOBEKa, BIUSHUE aTMOC(hHepHOro
JABJICHUS HAa JKUBOW OpPraHU3M, IUIaBaHUE PbIO, BOCIIPUSATHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHHE, CECMHYECKHUE BOJIHBI, IyHAMH, 3XO
Texnuueckue ycmpoticmea: CIHJIOMETp, JATUYUKU TIOJOKEHUS, PACCTOSHUA U
YCKOpDEHUs, JWHAMOMETp, TMOJAIIUIHUKN, PAKEThl, pblYyar, TMOJABWXKHBIN U

131 HETOJIBIKHBIA OJIOKM, HAKJIOHHAs IJIOCKOCTh, IMPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAoIINecss COCYAbl, YCTPOMCTBO BOJOIMPOBOJAA, THAPABIMYECKH Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HACOC, AapeoMeTp, 3XOJIOT,
WCIIOJIH30BaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIJIOBBIE SABJIEHUA
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOEHHUS BEIECTBA.

21  Mopenu TBEPAOro, IHKUAKOTO M  Ta3000pa3HOr0  COCTOSHUN  BEIECTBA.
Kpucranmuueckue nu amopQHbie TeIa

99 JBuwxenue yacTtuil BemecTBa. CBsi3b CKOPOCTH JBUKEHUS YACTHUI] C TEMIIEPATypOil.

' BpoyHoBckoe nBuxenue, 1uddysus

2.3 | CwmaunBaHUWE W KaMWUISIPHBIC SBICHUS

2.4 | TemnnoBoe paclupeHUe U CIKATUE

2.5 | TemnnoBoe paBHOBecHe

26 BuyTtpennss osHeprus. PaGora u Termomepenaya Kak crnocoObl HW3MEHEHUS

' BHYTpEHHE! SHEPTUH

2.7 | Bwuasl Temionepeaaun: TEIUIONPOBOHOCTD, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxnaxzaenue tei. KoanuectBo TemioThl. Y ielibHAs TEMIOEMKOCTD:

8 o=cmlt,~-t,)
3aKOH COXpaHEHMsI HHEPruHM B TEIUIOBBIX IIpolieccax. YPaBHEHUE TEIJIOBOrO

0g  Oamanca:

O+0,+..=0
510 Ucnapenue u konaeHcauus. M3MeHeHuWe BHYTpPEHHEW OHHEPruud B MpolEecce

WUCMapeHuss W  KoHAeHcauuu. Kunenue KUAKOCTH. YelbHas  TeIioTa




napoo6OpazoBanus: L = Q/m

2.11 | BnaxHOCTh BO3ayXa
[InaBnenue u kpuctamuzanus. MiaMeHneHre BHyTpEHHEW SHEPTUU NIPH TIABIICHUH U
KpUCTAITM3AMU. Y IelbHasl TEJI0Ta TIaBJICHHUS:
2.12 9]
- m
213 BHyTpeHHss SHEpTHs CropaHus TOIUTHBA. Y IeJIbHAS TEIJI0Ta CrOPaHUs TOTUIMBA: (
' = Q/m
2.14 | Tlpunnumnsl paboTsl TerioBbix Asurareneil. KI1J] TeroBoro npuratens
IIpaxmuueckue pabomol
N3mepenue ynenbHON TEIUIOEMKOCTH METAUIMYECKOro LMIMHApA; KOJUYECTBa
TETUIOTHI, TOJTyY€HHOTO BOJIOM KOMHATHOM TeMIiepaTypsl (PUKCHUPOBaHHON MaccChl, B
515~ KOTOPYIO OmyLIeH HATrpeThI UIUHAP; KOJUYECTBA TEIIOTHI, OTAAHHOTO HArPEThIM
' WIMHIPOM, TIOCNIE ONYyCKaHWsl €ero B BOJAYy KOMHATHOW TeMIIEpaTyphl;
OTHOCUTENIbHOM BIIQXHOCTH BO3/AyXa; YAEJIbHOM TEIJIOThl ILJIABJICHUS JIbJA.
HccnenoBanue n3aMeHEHUsT TEMITEPATYPhl BOABI IPU PA3TUYHBIX YCIOBUSIX; SIBJICHUS
TEII000MEeHa P CMENIMBAHUH XOJIOTHOM U TOPSYe BOBI; IPOIECCca HCTIAPCHHS
Qusuueckue s61eHUs 6 Npupode: TOBEPXHOCTHOE HATHKEHUE W KalWUIIpHbIC
2.16 | sBnmeHuss B HpUpOJE, KpHUCTaUlbl B mpupoze, uznydeHue ColiHLA, 3amMep3aHHe
BO/1I0EMOB, MOpCKHUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHeTra
Texnuueckue ycmpoticmeéa: KalWUISAPbl, NPUMEPHI HCIIOJIb30BAHUS KPUCTAIIOB,
917 JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEPaTypbl, TEPMOC, CHCTEMa OTOILICHHUS
' JIOMOB, TUTPOMETpPBI, IMCUXPOMETp, MapoBas TypOWHA, ABHUraTellb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 = Dmnextpuzanus ten. [IBa BUAa dIEKTPUIECKUX 3apsI0B
3.2 | B3saumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH COXpaHEHUS AICKTPUICCKOTO 3apsiaa
3.4 Onextpuueckoe mnone. Hanpsx€HHOCTH 3nekTpuueckoro mnousis.  I[IpuHnmn
' CYNEpHO3UINH SJEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexrpuueckux 3apsgoB. JlelicTBUE SJIEKTPUYECKOrO IMOJs  Ha
' ANEKTpUYECKUE 3apsbl. [[pOBOAHUKY U JUDIICKTPUKH
[locTosiHHBIN BnexTpuueckuil Tok. JlelicTBus anekTpuyeckoro toxka. Cuia Toka.
3.6 | Hamnpsokenue.
I=q/t,U=A/q
37 DNeKTpUUECcKOoe CONPOTUBIIEHHUE. Y JENIbHOE 3JIEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma aiis yyactka snekrpuyeckon enu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHE TTPOBOTHUKOB:




I, =1, U=U,+U,. R=R +R,
HapanneJH,Hoe COCAMHCHHUEC IMPOBOJHUKOB paBHOT'O COITPOTUBIICHUA

U=U;I=I+I;R=2.
- = 2

el

CMel1aHHbBIE COCAUHCHUA TPOBOAHHUKOB

3.10 | PaGota u MmomHOCTH 3MekTpuyeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:

3.11 0=I 2 Rt

312 OnbiT Opcrena. MarHuTHoe mMoJie NOPSIMOTO TPOBOJAHUKA C TOKOM. JIMHMM

' MarHUTHON MHIYKIUU

3.13 | MaraurtHoe 1noJje MOCTOSTHHOTO MarHuTa. B3anMoieiicTBre TOCTOSTHHBIX MarHUTOB

3.14 | ]Jle#icTBME MarHUTHOI'O MOJISI HA IPOBO/IHUK C TOKOM

3.15 | Omnwrrer @apazes. SIBneHne d1eKTpoMarHuTHON HHAYKIMH. [IpaBuno Jlenma
IIpaxmuueckue pabomul
N3mepenue INEKTPUYECKOTO COMPOTUBIICHUS pe3ucropa; MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI  TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE

316 (pe3ucTophl, JTaMIIOYKa), OT HANpsOKEHUS Ha KOHIAX MPOBOJHUKA; 3aBHCHMOCTH

' COTPOTHBIICHUSI OT JJIMHBI MPOBOJHHKA, IUIOMAJH €r0 TOMEPEUYHOTO CEUYCHHS H

YEIBHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuia i SJICKTPUYECKOTO HAMPSOHKEHHS MPU TOCIEAO0BATEIHLHOM
COCIMHEHUU TMPOBOJHUKOB; TMpaBuia Mg CHJIbl JJIEKTPUYECKOTO TOKa IMpH
napajieIbHOM CO€IMHEHUU TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6leHUs 8 nNpupode: DSICKTPUYECKHE SBICHHS B atMmocdepe,

3.17 | SAEKTPUYECTBO >KUBBIX OPTraHU3MOB, MAarHUTHOE TMOJe 3eMIH, Apeid MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JIJIs1 KU3HU Ha 3eMJle, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKON, aMIIEPMETP, BOJBTMETP, pPEOCTar,
CUETUMK  DJEKTPUYECKOW  DHEPTrUd,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,

3.18 | mHarpeBaTenbHBIE SJEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUYECKHE NPEAOXpPaHHUTEINH,
AIEKTPOMArHUT, AJIEKTPOJABHUraTeNb MOCTOSHHOTO TOKAa, T€HEpPaTop IMOCTOSHHOTO
TOKa

3.19 | DnekrpomarHuTHBIC BOJHEIL 11IKkaia 2IeKTPOMArHUTHBIX BOJTH

3.20 | JlyueBas mojensb cBeTa. [IpsmonuHeiiHOE pacripocTpaHeHHE CBETa

3.21 | 3axkon otpaxeHnus ceera. [Imockoe 3epkaio

3.22 | TlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa

3.23 | ucnepcus cBeta

3.4 Jlunza. Xon nyueit B nuH3e. DOKycHOe paccTosiHME NUH3bI. OnTudeckas cuia

munsel: D = 1/F




3.25 | T'nma3 xak ontuyeckas cuctema. OnTuueckue mpuodopsl

Ilpakmuueckue pabomol
N3mepenne onTUYecKoi CHIIbI COOMpAFOIIEH JIMH3BI; (DOKYCHOTO PACCTOSHUS
coOuparorieil TuH3bI (10 CBOKWCTBY PaBEHCTBA Pa3MEpOB IMpeaAMeTa U M300pakeHHUs,
3.96 KOT'/1a TIpeIMET PacIoNIoKeH B ABOMHOM (oKyce), MoKa3aTelNs MPEeTOMIICHUS CTeKIIa.
' HccnenoBanue CBOWCTBA  HW300pPaKEHUS, TIOJYYEHHOTO C  TIOMOIIBIO
coOuparomieil JTUH3bl; U3MEHEHUs! (POKYCHOrO pacCTOSHHUS JIBYX CIJIO)KEHHBIX JIMH3;
3aBUCHMOCTH yTJIa TPEJIOMJICHHUS CBETOBOTO Jiyda OT yIJIa MaJCHUS Ha TPaHHIIEC

«BO34YX — CTCKJIO»

Qusuueckue seneHuss 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Ted,

3.27
onTUyecKue sBJIeHus B atMocdepe (1BeT Heba, pedpakuus, pagyra, MUPax)

3.28 | Texuuueckue ycmpoticmea.: 09KH, IIEPUCKOT, (poToanmapar, ONTHYECKHUE CBETOBOIBI

4 KBAHTOBGIE ABJIEHNA

41 PannoaktuBHOCTh. Aunbda-, Oera-, ramma-usnydeHus. Peakmuu anbda-u Oeta-
' pacnaga

4.2 | Onsitel Pezepdopna no paccestuuto anbda-vactuil. [lnanerapHas Mmoznenasr aroma

4.3 CocraB aToMHOTO sipa. M30TOIBI

4.4 | Tlepuox monypacmajga aTOMHBIX SIAEP

45 | SnepHble peakuuu. 3aKOHBI COXPaHEHMS 3apsI0BOTO U MaCCOBOT'O YHCEI

Dusuueckue  A81EHUSA 6 I’lpUpO@@.’ €CTECTBEHHBII paI[I/IOElKTI/IBHHﬁ (bOH,
4.6 KOCMHUYCCKHUC JIYIH, paJUOAKTHBHOC HU3JTYUCHUC IIPUPOJHBIX MUHCPAJIOB, IeUCTBUE
paarnOaKTUBHBIX I/I3J'IY‘—I€HI/II>1 Ha OpraHnu3M 4€JI0BCKa

Texnuyeckue ycmpoiicmea: CHEKTPOCKON, WHIAMBUIYaJIbHBIM JTO3UMETp, Kamepa

4.7
Buinbcona, sinepHas sHEpreTika

YYEBHO-METOJIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®u3nKa: HHXEHEPbl OyyIIero: 7-i Kiacc: yriayOJeHHbI YPOBEHb: YUeOHUK:
B 2-x yactsx; l1-e uznanue benara B.B., Boponuosa H.U., JlomauenkoB N.A. u
np.; monm penakmuer IlameOparmeBa FO.A.  AKIHMOHEpHOE OOIIECTBO
«3narenbcTBO «ITpocaernienue»
« @dusuka: UHXEHepbl Oyaymiero: 8-i kjiacc: yrIyOJEHHBIH YpPOBEHbB:
y4eOHUK: B 2-X dyactix; l-¢ m3ganue bemara B.B., Boponmosa H.U.,
JlomauenkoB M.A. u ap.; nox penakuuent [lane6patiesa FO0.A. AkimoHnepHoe
001IecTBO «3maTenscTBO «ITpocBemienue»
» @dusuka: UHXKEHepbl Oyaymiero: 9-ii kmacc: yrIyOJeHHBIH YpPOBEHbB:
y4eOHUK: B 2-X uyactsix; l-e m3ganue bemara B.B., Boponnosa H.U.,
JlomauenkoB U.A. u np.; nox penakuueit [lanebpariesa F0.A. AximonepHoe
obmectBo «M3narenscTBo «IIpocBerieHue»




METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://sch.sirius.online/edu350095/sirius-
schools/materials/697/lessons/51897/teachingMaterials



