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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
yriyOJIEHHOM YpOBHE OCHOBHOHM 00pa3oBaTEIbHON MPOrpaMMbl, MPEACTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yuétom (enepaibHON paboyeit mporpaMMbl BOCTUTAHUS
u Konuenuuu npenojasanust yaeOHoro npeamera « Ousnkay.

Copepxanue mporpaMMbl IO (U3MKE HAIMpPaBICHO HA YIOBJICTBOPCHUE
MOBBIIIIEHHBIX 3alpPOCOB O0YYaroNIuXcs, CTpeMSImuxcs K Oonee TiIy0oKoMy
OCBOCHHIO (U3MUYECKMX 3HaHWUH, M Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOM
rpaMOTHOCTH oOywaromuxcsi. B mporpamvme mo (u3uke  y4UTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma mo ¢u3MKe yCTaHABIWBAET pacIpeesiCcHne y4eOHOro MaTepraa
1o rojaMm oOyuyeHus (IO Kijaccam), MpejiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTUS MPEIMETHOTO COJECp)KaHUA U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma 1o ¢usuke pazpadoTaHa C I€IbI0 OKa3aHUS METOAMYECKOU
MTOMOIIY YYUTEIO B CO3aHUHU Pab0Ueil MpOrpaMMBI IO YI€OHOMY MPEIMETY.

®duzrka ABIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
PEIMETOB, TOCKOJIbKY (DU3UYECKrMe 3aKOHBI JIeKAaT B OCHOBE IMPOIIECCOB U
SBJICHUN, W3y4yaeMbIX XUMHEH, Ouosiorueii, actpoHomued u ¢GU3NIECKON
reorpadueii, BHOCHT BKJaJ B €CTCCTBEHHOHAYYHYIO KapTUHY  MHpa,
IpeaoCTaBsIeT HauOosiee siCHble OOpa3llbl MNPUMEHEHUs] HAy4dHOro MeTojaa
MO3HAHUS, TO €CTh CITOCO0a MOyUEHHsI TOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TIaBHBIX 3a/lady (PU3MYECKOr0 OOpa3oBaHMsI B CTPYKType OOIIEero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTHU U
WHTEpeca K HayKe y 00yJaronmxcsl.

N3ydyenne ¢usuku Ha YrioyOJ€HHOM YpOBHE TMpEANoiaraeT YBEPEHHOE
BIIAJICHUE CIEeIYIOITUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIMIIMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHATD SIBJIICHUS,

OILICHUBATh M TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE W HMCIOJIB30BaTh HAyYHBIE JOKA3aTEIbCTBA JIs
MOJTY4CHHUS BHIBOJOB.

enun wusydyeHus QGU3MKK Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
onpezaenensl B Konmenmuu mnpenonaBanus yueOHOro mpeamera «®Pusnkay B
oOpa3oBaTelIbHBIX oOpranu3anusx Poccwiickoit ®Denmeparuu, peaaTu3yroNIUX



OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOrPaMMbl, YTBEPKAEHHOW pElICHUEM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nekadps 2019 r. Ne [IK-4BH).

Henu u3yuenust UMK Ha YriyOJIEHHOM YpOBHE:

pa3BUTHE WHTEpPeCa M CTPEMJICHHS OOYJaIOIMUXCS K HAydHOMY HM3y4EHUIO
PUPOJIBI, PA3BUTHE UX MHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE TMO3HaHUS U (OPMUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3yUYCHUS] OCHOB
CTPOCHUS MaTepHH M (QyHIaAMECHTAJIbHBIX 3aKOHOB (DU3HKH;

dbopMuUpOoBaHUE YMEHHI NPUMEHATh (U3WYECKUE 3HAHUS ¢ HAyIHBIC
JI0KA3aTehCTBA I OOBSICHEHUST OKPY KAIOIINUX SBICHU;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE IpEICTABICHUM 0 BO3MOHBIX cdepax Oynyien
npodeccHoHaIbHOW  JCATEIBHOCTH, CBSI3aHHOW C (DU3MKOHM, IIOATOTOBKA K
JTaTbHEUIIIEeMY 00 yIEHUIO B 3TOM HaIpPaBJICHUY;

dbopMupoBaHHWE TOTOBHOCTU K JajbHEHIIEMy HW3y4eHUI0O (QU3UKH Ha
yriyOJIEHHOM YpPOBHE B paMKax COOTBETCTBYIOIIMX Tpoduielt oOydeHus Ha
YPOBHE CpeJIHEero 00111ero o0pa3oBaHusI.

JlocTwkeHne JTHX IeNell mporpaMMbl MO (DU3WKE Ha YpPOBHE OCHOBHOTO
o01ero ooOpa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HaAaHUM O JUCKPETHOM CTPOCHHH BEIECTBA, MEXaHUYECKUX,
TETJIOBBIX, SJICKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHHSX;

MpUOOPETeHNE YMEHUN aHATM3UPOBATh U OOBICHATHh (PU3NUYECKHE SIBIICHUS HA
OCHOBE M3y4YEHHBIX (DU3UICCKUX 3aKOHOB M 3aKOHOMEPHOCTEHH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3aJ1a4, TPEO YIOIIIIX
CO3MaHMsI W WCIIOJNBb30BaHUS (PU3MYECKUX MOJAENEH, BKIIOYas TBOPYECKHUE U
PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE WCCIENOBATEILCKUX YMEHWW: HAONIONATh SIBICHUS W U3MEPSTH
(du3nueckre BeIMYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJiaraTh SKCIepUMEHTAIbHbIC
CIOCOOBI WX MPOBEPKH, TUIAHUPOBATH U TIPOBOJUTH OIBITHI, IKCIIEPUMEHTAILHBIC
WCCIIeIOBAaHUS, aHATTM3UPOBATH TTOJYUYCHHBIEC TAHHBIC U JCJIaTh BHIBOIBL;

OocBoeHUE MPUEMOB paboThl ¢ HHPOpMaNHMEe (U3UUECKOTO COACpIKAHUSA,
BKJTFOYAst HH()OPMAITHIO O COBPEMEHHBIX TOCTIKCHHSIX (U3UKH, HHTEPIIPETAITUS U
KPUTHUYECKOE OlEHWBaHUE UH(POPMAIUH;

3HAKOMCTBO cO chepamu MpodheCCUOHATILHON JIESTEIbHOCTH, CBSI3AaHHBIMU C
(GU3UKOM, W COBPEMCHHBIMU TEXHOJOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
busznuecKor HayKu.



Ha wsyuenue ¢usuku (yriiyOiaEHHBI YpOBEHb) Ha YpPOBHE OCHOBHOI'O
obmero obpaszoBanusi orBoautTcs 340 udacoB: B 7 kiacce — 102 gaca (3 yaca B
Heneno), B 8 kinacce — 102 ygaca (3 gaca B Hepenmo), B 9 kinacce — 136 yacos (4
yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

dusnka — Hayka O mpupoje. SIBIeHUs mpUpobl (IEMEHTHI COAEp)KaHUS,
BKJIFOYAIOIINE MEXIpPEeIMETHbIE CBsi3u). Dusznueckue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIC, JJICKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BenuuuHbl. PasmepHocTs. EaunuIml (GU3NUECKUX BETHYHH.
N3mepenue ¢Qusnyeckux BenuuuH. OTanoHbl. Pusmueckue npudopsl. llena
nenenus. [lorpemmnocts u3mepenuii. [IpaBuna 6e3omacHoro Tpyaa mpu padore C
nabopatopHbIM 00oOpyAoBaHMeM. MexayHapoaHas cucreMa enunuil. llepeBon
BHECHCTEMHBIX eIMHUI B equHuIb CH.

Kak ¢wmsuka w gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TIPUPOIY.
EctecTBeHHO-HAY4YHBI METOJI TMO3HAHMS: HAOIIOJIEHUE, MOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIJBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmonaeMoro sipiieHus. Onucanue Gu3NIecKuX SIBICHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpayuu.

MexaHnyeckue, TEIUIOBBIC,  JJICKTPUYECKHWE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUS.

dusndeckue MpUOOpPHI U Tpolieaypa MPSMBIX U3MEPEHHU aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopmuusie pabomul u onvimel.

OmnpezeneHue 1eHbl ACJICHUS Kbl U3MEPUTEILHOTO mprbdopa.

N3mepenne paccTosHUM.

N3mepenue miomany u o0bEmMa. MeTos najieTku.

N3mepenune BpemMeHu.

N3mepenue 06bEMa )XUIKOCTH U TBEPJOTO Tea.

Onpenenenne pazMepoB MaIbIX TeJl. MeTO psSIAOB.

IIpoBenenne wuccaenOoBaHUS IO MPOBEPKE THUIIOTE3bl: NAIBHOCThH IMOJETA
HIapuKa, MyIeHHOro TOPU30HTAIILHO, TEM OO0JIbllie, YeM OOJIbIlIe BHICOTA MYCKA.

Paznen 2. IlepBoHayaiibHbIE CBeIeHUS O CTPOCHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JBmxenne wyactui] BemiecTBa. CBs3b CKOPOCTH JBHXKEHUS YacTHI[ C
Temrieparypoil. bpoyHoBckoe npmwxkenue. uddysus. BzaumoneilicTBue vacTwuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEN M TBEPIBIX
(KpucTa/IMuecKkux) Tea. B3auMocBsI3b MeEXJy CBONCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHHUSAX U MX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OCo0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmonenrie OpoyHOBCKOTO JIBUXKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBneHui, OOBSICHSIIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM
YaCTUIl BEIIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

OreHKa quaMeTpa aToMa METOZOM PSIIOB (C HCTOIb30BaHueM doTorpaduii).

OnbITEI 1O HAOJIOICHUIO TETJIOBOTO PACITUPEHUS Ta30B.

OnbITH IO OOHAPYKEHHIO JCHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIYKEHUS.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexannueckoe paswxeHue. Ilyrtb u  mepememienue. PaBHOMEpHOE U
HepaBHOMEpHOe JBKeHne. CBOOOMHOE MajieHHe Kak MpUMep HEPAaBHOMEPHOTO
nBrokeHus: tesl. Ckopocth. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JIBUKCHUHU.
Pacuér nytu 1 BpeMeHU JBUKEHUS.

I'paduky 3aBUCUMOCTEH BENWYWH, OMHMCHIBAIOIMX JBIKeHHe. OOmue
NOHATUS 00 OTHOCUTENTHHOCTH JBIKEHMs. CJOXKEHHWE CKOpOCTeM st Ted,
JBIDKYIIUXCS TTapajIeNIbHO.

SlBneHne wHepuMH. 3aKOH HWHEPLUU. B3aumopaeicTBUE Ten Kak NpHYMHA
U3MEHEHUsI CKOPOCTH JBWXKEHUsI Tesl. Macca Kak Mepa HHEPTHOCTH Tela B
NOCTYIMATeNbHOM JIBM>KeHUHU. IlmoTHOCTh BemiecTtBa. CBs3b  IUIOTHOCTU  C
KOJIMYECTBOM MOJIEKYl B enuHuie oObéma BemectBa. CMecH M CIUIABBI.
[loBepxHOCTHAs U JIMHEWHAS TJIOTHOCTb.

Cuila Kak XapakTepUCTUKa B3auMoJielcTBUsA Ten. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJieHHE TATOTEHUS U CUJjia
TskecTH. Cuila TsDKECTH Ha Ipyrux muaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAaIIPAaBJICHHBIX MO OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbXEHUSI U TPEHHE MOKOS, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6ntoieHre MexaHM4ecKoro JBHXKCHUS Tena.

N3mepeHue CKopoCcTH MPSIMOIMHENHOTO JIBUXKEHUS.

HaGmronenue siBjeHUsT HHEPIIHH.

Hab6mtonienre n3MeHeHus: CKOpOCTH TIPU B3aUMOJICHCTBUM TEJL.

CpaBHeHHUE Macc MO B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cui, HalpaBJIEHHBIX 110 OAHOW MPSIMOM.

Jlabopamopmuovie pabomul u onvimel.



OmnpeneneHnue CKOPOCTH PAaBHOMEPHOTO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEITU AJIEKTPUYECKOr0 aBTOMOOUIISL U TakK Jlajee).

Onpenenenue cpeaHEl CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa II0
HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbIThl, JEMOHCTPHUPYIOUIUME 3aBUCUMOCTh pAaCTsKeHUs  (nedopMaiini)
HNPYKUHBI OT TPUIIOKEHHON CHUJIBI.

OMNbITEI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI TPEHHSI CKOJBXEHUSI OT
CHUJIBI JIaBJICHUS M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHre TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Jasnenune. Cuna naBienus. CriocoObl YMEHBINICHUS U YBETUUCHUS JTABJICHUSI.
JaBnenue rasza. 3aBUCHMOCTb JaBJI€HHs Ta3a OT 00BEMA M TeMIepaTyphl.
[lepenava naBieHUs] TBEPABIMU TEJIAMH, KUJIKOCTSIMU U razamu. 3akoH [lackams.
[THeBMaTHUEeCKHE MAIIIHBI.

3aBUCUMOCTh  JABJICHHUSI  JKMJIKOCTH  OT  TJOYOMHBI  TOTPY>KEHHUS.
I'unpocratnueckuii  mapagokc. CooOmatomuecs cocynbl. ['mapaBnuueckue
MeXaHu3Mbl. Mcronb30BaHUE BBICOKHMX JIaBJICHUI B COBPEMEHHBIX TEXHOJIOTHSX.
Y eTpoiCTBO BOAOIIPOBOIA.

Atmocdepa 3emnn u atmocdepHoe AaBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3AymHON 000souku 3emiu. OmnbiT Toppuuermu. M3mepenue aTtMocpepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 11 u3MepeHus: aTMoc(EPHOTo JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOrPyKEHHOE B HUX TeJIO. BrITankusaromas
(apxuMmenoBa) cwia. 3akoH Apxumesa. Y clIOBUE BOSHUKHOBEHUSI BBITAIKHBAIOIIEH
(apxuMenoBoi) cuibl, noarekanue. [1naBanue Ten. BoznyxornaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBbI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

CooOuraroiuecs: COCybl.

I'mpapaBnrueckui mpecc.

[IposiBnenue nercTBrs aTMOC(HEpPHOTO J1aBICHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B JKUJKOCTb
YacTH TeJa U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAIKUBAIOIIECH CHJIBI BECY BRITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TEN: IUIABAHUE WIIM MOTPYKEHHE TEJI B 3aBUCHMOCTH OT
COOTHOIIEHHUSI TUIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopmuovie pabomul u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B
YKUJKOCTh YacTH TeIa.

OrnpeneneHye BBITAIKUBAIOIIEN CHIIBI, TEUCTBYIOLIEN HA TEJIO, MTOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLIEN CUIIBI, AEMCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MACChI Tela.

OneITl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JEHCTBYIOIIEH HA TENO B XKUIAKOCTH, OT 00BbEMA MOrPYXKEHHON B KUJIKOCTh YacTH
T€Ja U OT INIOTHOCTH KUIAKOCTH.

KoHcTpynpoBaHue apeomerpa Wik KOHCTPYHUPOBAHUE JIOAKHU U ONPENEIEHUE
€€ rpy30H0AbEMHOCTH.

Pasznen 5. PaGora u MOIIHOCTH. JHEPrus.

Mexanunudeckasi paboTa Uil CHJI, HalPaBJIECHHBIX BJIOJIb JUHUM MEPEMEILICHHUS.
MonHoCTb.

[IpocThie MeXaHWU3MBI: pblUar, BOPOT, OJOK, TMOJUCHACT, HAKIOHHAs
IUIOCKOCTh, HOJKHUYHBIM MeXaHu3M. MomeHT cuibl. PaBHOBecue peruara. [IpaBuio
MoMeHTOB. [IpuMeHeHHne TmpaBuiIa paBHOBECHsS pblyara K OJIOKY. «30J0TO€
npaBuiio» mexaHuku. KIIJ npocteix MmexanusmoB. [IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPTaHU3MaX.

Mexannueckass »Heprus. KuHernueckas M IOTCHIMAIbHAS SHEPIUS.
[IpeBpamnieHne 0JHOr0 BU1a MEXAHUYECKOM DHEPTUU B APYroil. 3aKOH COXpaHEHUS
Y IIPEBPALLICHUS DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMeppl IPOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

HccenenoBanue yciioBUi paBHOBECHS pblyara.

N3mepenne KII/] HaKITOHHOM IIOCKOCTH.

W3yuenue npaBuia peluara Jijisi MOABMXKHOTO M HETIOABH>KHOTO OJIOKOB.

Onpenenenune KII/] moaBm>XHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPH MOIBEME T'PY30B MPHU MOMOIIA
MOJIBMKHOTO OJIOKA.

N3y4yeHne 3aKOHA COXpaHEHUsI MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3nea 6. TenioBbie sIBJIEHHUA.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIeKys. ONbITHI, MOATBEPXKAAIOIINE
OCHOBHBI€ MMOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Monenu TBEPAOTo, >KUJIKOTO W Tra3000pa3HOr0 COCTOSIHUM BEIIECTBa.
Kpucranmmueckue u amopdusie Tena. ['paden — HOBBIM maTepuan 1Jii HOBBIX
TE€XHOJIOTMU. TEeXHONOrMM MNOJYy4EeHHUs] HCKYCCTBEHHBIX anMa3oB. OObICHEHHE
CBOMCTB Ia30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE IOJIOKECHUW MOJIEKYIISAPHO-
KMHETUYECKOU Teopuu. [10BEpXHOCTHOE HATSKEHHE, CMAUMBAHME, KAlIWJUIIPHBIC
ABJICHHs. TerIoBoe pacIIMpEeHHEe M CKaTue. 3aBUCHMOCTh JAaBJICHHUS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CPEIHEH KHUHETUYECKOW HHEpPrueu
TEIUIOBOT'O ABUKEHUS YaCTHUL. TemIiepaTypHble IIKaJIbIL.

Buyrpennsiss sHeprus. CnocoObl HW3MEHEHHS] BHYTPEHHEW OSHEpruu:
TeIIonepenayda " COBEpILICHUE paboTHhL. Bunpr TEIUIONEPEAAYHN:
TEIJIONPOBOAHOCTh, KOHBEKIIMSA, U3JIydeHHE. Buapl Temonepenadyn B NpUpoOIE U
TexHuke. HeoOpaTuMoCTh TEITOBBIX MPOLIECCOB.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBA. TeriooOMeH u
TEII0BOe paBHOBecHe. 3akoH HeioToHa-Puxmana. YpaBHenue TemioBoro 0anaHca.

[InaBieHne U OTBEpAECBaHUE KPUCTALIMYECKUX BEIIECTB. Y IEIbHAS TEIIOTA
masnenus. [lapoobpasoBanue um konneHcauus. Mcnapenne. Kunenue. Y aenbHas
TEIUIOTa  MapooOpa3oBaHus.  3aBUCHUMOCTh  TEMIEpaTypbl  KUIEHUS  OT
atMocdepHoro pgaBiieHusi. HachlllleHHBIM W HEHACHIICHHBIA TMap. BiaxHoCTh
BO31yXa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPAHMUS.

[Tpuniuner padotsl TeroBbix aABurareneid. KIIJ[ TerioBoro nsuraress.
TenmoBble ABUraTeny W 3alluTa OKPYXKAOWIEW cpenbl. TeluioBble IOTEPU B
TEIJIOCETSX.

3aKOH COXpPaHEHHS M MPEBPAILCHUS YHEPTUH B MEXAHUUYECKUX U TEILJIOBBIX
nporeccax.

Hemoncmpayuu.

Habmronerne OpoyHOBCKOTO JIBUYKEHUS.

Hab6monenune nuddysuu.

HaOmionenne sBneHUN MOBEPXHOCTHOIO HATSKEHHUS, CMAauMBaHUS U
KAMWUBIPHBIX SIBJICHUMN.

HaGuroneHue TermioBoro paciimpeHust Tell.

V3menenune naBieHHs Tra3a MpH H3MEHEHHMH 00BEMA M HarpeBaHUU WIU
OXJIAXKICHUMU.

[IpaBuita n3mepeHus TemiepaTrypsl.

Buzp! Teruionepenaydu.

OxJaxk1eHre NMpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMH CHUIIAMH.

CpaBHeHUE TEMIIOEMKOCTEN pa3IMUHbIX BELIECTB.



HabGmonenue kumneHus.

HaOmronenune nocTossHCTBa TeMIEpaTyphl MPH IJIABICHUU.

Monenu TenJIOBBIX ABUTAaTEIICH.

Jlabopamopuuvie pabomul u onvimol.

OnbIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

OneITHI IO BBIPAILIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WK caxapa.

M3MepeHne Ttemneparypsl IOpH IOMOIIM JKHJIKOCTHOIO TEpMOMETpa U
JaTYMKaA TEMIIEPATYPBI.

OnbiTel 1O HAOJMIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

Omnpeznenenue 1aBieHUs BO31yxa B OaJIJIOHE MINPHUIIA.

HccrnegoBanue 3aBUCHMMOCTH JaBJEHUS BO3AyXa OT €ro o0béma u
TEMIEPATYPHI.

[IpoBepka THMOTE3bl TUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUECKOMN TpyOKe OT TeMIiepaTyphl.

HaGmronenne wW3MEHEHUsT BHYTPEHHEW OJHEpPruM Telna B  PE3ysbTare
TEIUIONepeadyn U paboThl BHEIIHUX CHUJL.

HccrnenoBanue sBIEHUS TEIUIOOOMEHAa IIPU CMELIMBAaHUU XOJIOAHOM U
ropsiueu BOJIBI.

Omnpeznenenue KOJIMYECTBa TEIJIOTHI, MOJTYYEHHOTO BOJIOM MpU TEIIOOOMEHE
C HarpeThIM METAUIMYECKUM LWJINHIPOM.

Ornpenenenrie MOIIHOCTH TEIIOBBIX MOTEPH (3ak0oH HbroTOHAa-PrxMmaHna).

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca HcnapeHusl.

OnpeneneHre OTHOCUTENBHON BJIAKHOCTH BO3AYyXa.

Ornpenenenue yaeaIbHON TEIUIOTHI IUIABICHUS JIbIA.

Pazgen 7. diekrpudeckne U MAarHUTHbIE SIBJICHMUS.

Onextpuzauusa Ten. J[Ba pojaa 3JEKTPUYECKHUX 3apsioB. BzammonelicTBue
3apsiKEHHBIX Tell. 3akoH KynoHa.

Onektpuueckoe mnoJie. Hampsoxk€HHOCTH 3sekTpuueckoro mnodd. IlpuHnumn
CYNEPHO3ULIUN PTEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu snexkTpudeckux 3apsaoB. DJIEMEHTApHBIN 3JIEKTPUUECKUI 3apsii.
Crpoenne aroma. [IpoBOIHHKHM, AWAJIEKTPUKH M MOJYNPOBOJHUKHU. 3aKOH
COXPaHEHHMs IEKTPUYECKOrO 3apsija.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUS DJIEKTPUUYECKOTO TOKA.
HcToYyHUKM MOCTOSSHHOrO TOKa. JleMCTBUSI 3JEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUI TOK B METaIJIaX, KUIAKOCTSIX U ra3ax.

Onektpruueckas 1emnb. Cuma Toka. DIEKTPUIECKOE HANPsKEHNE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSHHOIO TOKa. CONpOTUBIEHUE MPOBOJAHUKA. Y IEIBHOE



CONpOTHUBIICHUE BellecTBa. 3akoH OMa g ydactka nend. [locnenoBarenbHoe U
napajienbHoe coequHeHrue MpoBoAHMKOB. DJIC B 11enM MOCTOSIHHOTO TOKa. 3aKOH
Oma g nmonnod uenu. IlpaBuna Kupxroda. Pacd€r mpocThIX 3J€KTpHYECKUX
uenei. HenmmHenHbIe 2IEMEHTHI.

Pabora u MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoynsa-Jlenna.
DIIEKTPUYECKHE LIECTH M IMOTPEOUTENH dJISKTPUUECKON 2Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IloctossHHBIE  MarHuThl.  B3anmMoaeWcTBHME  MHOCTOSHHBIX ~ MarHuTOB.
MaruauTtHoe noJyie. MarautHoe nosie 3eMJIM M €ro 3HaueHHue JJId KU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHuTHoe TOJie JJIEKTpUUecKoro Toka. OnbIT  Amrepa.
[IpumeHeHne SIEKTPOMAarHuTOB B TEXHHKE. JleMCTBME MAarHMTHOrO TOJISI Ha
NpoBOJHUK ¢ TokoM. Cuna Ammepa u omnpefeneHue e€ HamnpaBIICHUS.
DJIEKTPOABUTATENh TOCTOSIHHOIO TOKa. VCMONb30BaHUE DJIEKTPOABUrATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SIBneHUE 3IEKTPOMarHuTHOM UHAYyKUMK. [IpaBuio JleHna.
DnekTporeHeparop. CrnocoObl  MONy4YeHusT  DJEKTPUYECKOM  DHEpIHH.
DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX MCTOYHUKAX SHEPrUU. DKOJIOTMYECKUE
POOJIEMbI YHEPTeTUKHU. TOTUTMBHBIC AJIEMEHTHI U AJICKTPOMOOUIIH.

Hemoncmpayuu.

DJIeKTpu3anus Tel.

JIBa poJia 3MEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.

Y CTpPOUCTBO U IEVCTBUE JIEKTPOCKOMA.

DJIeKTpOCTaTUUECKAsT MHIAYKITUS.

3aKOH COXpaHEHUS YJIEKTPUUECKUX 3apsiAO0B.

MonenupoBaHue CHUJIOBBIX JIMHUW JJIEKTPUYECKOrO IO C MOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOAHUKH W TUDJICKTPUKH.

HMCTOYHMKHY TTOCTOSIHHOT'O TOKA.

JlerncTBUS DIEKTPUUECKOTO TOKA.

DIIEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mepeHnne cuitbl TOKa aMIepMeETPOM.

N3mepeHne 3neKTpruiecKOro HanpsiKEHNUsT BOJIbTMETPOM.

Peocrar u Mara3uH CONpOTHUBIICHUN.

BzanmMopeiicTBue TOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3CICHUS MOJIKOCOB MarHUTA.

MoaenupoBaHue MarHUTHBIX TOJIEN MTOCTOSHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEeKTPOMarHur.



JleficTBMEe MarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

DJIIEKTPOABUTATEIb IOCTOSTHHOT'O TOKA.

OmnbiTel @apases.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuovie pabomul u onvimel.

OnpITel 1O HAONIONEHUIO DJIEKTPU3AIMHM TeJl TMPU COMPUKOCHOBEHUU U
VHIYKIUECH.

UccnenoBanne AEUCTBUSA DJIEKTPUYECKOrO TIOJNSI HA TPOBOJAHUKU U
TUBJIEKTPUKH.

COopka ¥ UCTIBITAHKE DJICKTPUUECKOH 1IETTH MOCTOSHHOTO TOKA.

HccnegoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YE€pe3 PE3UCTOP, OT
HaIpsKEHUS HA PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITHl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBICHUS
MIPOBOJIHUKA OT €r0 JIJIMHBI, TUIOIA1 MONEPEUHOr0 CEUCHHS U MaTepuaa.

OnpeneneHue yaeabHOr0 COMPOTUBIICHUS IPOBOAHUKA.

[IpoBepka mpaBUsia CIOKEHHUS HANpsDKEHUA TIPU  MOCIEI0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiIa s CUJIBI TOKAa MPU MapaJUIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenennie 3/]C 1 BHYTpEHHETO COITPOTUBIICHUS] ICTOYHUKA TOKA.

[Iposepka npasus Kupxrodga.

[TpoBepka BbioTHEHHS 3aKkoHa OMa 1151 TOJIHOM LIETIH.

N3ydeHune BOIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJIMBaHUS WU MOJYIPOBOJHUKOBOTO JUOAA).

OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

OrnpeaeneHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIJICJIIEMON Ha PEe3UCTOPE.

Onpenenenne KIIJ narpeBarensi.

HccnegoBanre MarHUTHOTO B3aUMOJICMCTBHS TOCTOSITHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJs MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pa3JieJICHUH.

HccnenoBanue neiCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBIThI, AEMOHCTPUPYIOUTUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KATYIIKHU C
TOKOM W MarHuta OT CWJIbl W HaNpaBJCHUS TOKAa B KaTyIIKE M OT HaIU4us
(OTCYTCTBHSI) CepJICUHNKA B KaTYIIIKE.

N3ydyeHne necTBUS MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

KoncrpynpoBanue u uzydenue paboThl 3J€KTPOBUTATEINS.

N3mepenne KII/] anekTpoaBuraTenbHOM yCTAaHOBKH.

OnbITEI 1O  HUCCIEOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM  MHAYKIIUU:
UCCJIEI0BAaHME U3MEHEHUI 3HAUCHUS U HAIIPaBJIEHUS HMHAYKIIMOHHOTO TOKA.



9 KIIACC

Paszgen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aABuxkeHue. MarepuanbHas Touka. CrocoObl ONMHUCAHUS
MEXaHUYECKOr0 JIBH)KEHHSI: TaOJUYHBINA, rpaduueckuil, aHamutuueckuil. Cucrema
orcuéta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKEHUS.

BekTopHble BeIMYMHBI, ONEPAIIMN ¢ BEKTOPAMH, MIPOCKIIUU BEeKTOpa. Pannyc-
BEKTOp MAaTepuajibHOM TOYKH, IIEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
NPSMOJIMHENHOE  JBWKEHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE JIBUYKCHUE.
CpenHsis 1 MTHOBEHHAsi CKOPOCTh TeJia P HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOpPEHHOE TMNPAMOJIMHEWHOE JIBUKEHHUE. Y CKOpPEHUE
cBoOoaHoro naaenus. OneiThl ["anumes.

['paduueckass uHTEpIHIpETAIIUS YCKOPEHUS, CKOPOCTH, MPONACHHOr0 MyTU U
MEPEMENIEHHUS ISl TPSIMOJIMHENHOTO JIBUYKCHUS.

JIBr>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBUXKEHHE MO OKPYKHOCTH. JIMHENHASI CKOPOCTh, YII0Bass CKOPOCTh, MEPUOT
Y 4acToTa OOpalleHus P PAaBHOMEPHOM JIBHIKEHHUH 110 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE IIPU JIBUKEHHUU I10 OKPYKHOCTH.

Bexkrop cuiibl. PaBHOIEHCTBYIOIIAS CHJIA.

Ilepsolii 3ak0oH HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHA.
[IpyHIMT CyNIEpIIO3UIUHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: CiJia TPEHUS CKOJIbKEHUS, CHIIa
TPEHHs TIOKOsI, Ipyrue Buabl TpeHusi. KoadduimeHt tpenusi.

JIBUXEHHE TEN N0 OKPYKHOCTH MOJ JEUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymim u nogbéMHas cuna Kpbula. COBpEMEHHBIE JIETAaTENIbHbBIC
amnmaparbl, CyJa Ha T[OABOAHBIX KpBUIbSIX, AHTUKPBIJIO HAa CKOPOCTHBIX
aBTOMOOWJIsIX. JIBMoKeHUe TToe3]a Ha MAarHUTHOM TIOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUsA. JIBHIKEHME TEl BOKPYT
IPaBUTALIMOHHOTO IeHTpa (B ToM uucine tuiaHeT Bokpyr Comnia). Ilepsas
KOCMMYECKasi CKOPOCTb. HeBECOMOCTh U MeperpysKkH.

PaBHOBecne MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teyo. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LIenTp TsoxecTu.

Nmnynec Tema. M3meHenume wumnynbca. HMmnynec cuibl. Yopyroe u
HEYIPYroe B3aUMOJACHCTBHE. 3aKOHbI M3MEHEHHS M COXPAHECHHUS WMITYJIbCA.
PeaktuBHOE IBHXKEHMUE.

Mexanuueckass pabora M MOUIHOCTh. PaboTa Cuil TSXKECTH, YHNPYroCTH,
TpeHus. CBsi3b HEPruu U paboThl. [loTeHIIMaMbHASI SHEPTrUs Tena, MOJHATOr0 Hal
IIOBEPXHOCTHIO 3eMJIH. [loTeHmanbHas sueprus cxxatou npyxxuHbl. Kunernueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruu. 3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHWYECKOU SHEPTUU.



Hemoncmpayuu.

HaGmronenre MexaHMuecKoro JBMKCHHSI Tela OTHOCHUTEIBHO Pa3HBIX Tel
OTCY€ETa.

CpaBHeHUE MyTE€d WM TPACKTOPUN [BHXKEHUS OJHOIO M TOrO XK€ Tena
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

N3MmepeHue CKOpoCTH U YCKOPEHUS NPSIMOJIMHETHOTO ABUKEHHS.

HccnegoBaHue NMpru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HabmtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

HaGmronenrne MexaHWMYeCKUX SIBICHUH, MPOUCXOMSAIIUX B CHUCTEME OTCUETa
«Temexka» Tpu €€ PABHOMEPHOM M YCKOPEHHOM JBWXEHUU OTHOCHUTEIBHO
KaOuHeTa (U3HKY.

HaGmronenne paBHOBECHS TeJ, CBOOOIHOTO MafeHUs, KOJeOaHusI MasiTHUKA B
MHEPLHAIBHBIX CUCTEMAaX KaK MOJATBEP)KICHHUE MPUHIIMAIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHHMSI Tejla OT €r0 MacChl U ICCTBYIOIIEH HA HETO CUJIBI.

HaGmronenne paBeHCcTBa CUJl TIPU B3aUMOJCHCTBUU TEIL.

N3MmeHneHure Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenava umIrynbca Ipy B3aMMOJEUCTBHUM TEIL.

[IpeobpazoBanus SHEPTUM MTPU B3AUMOJICHCTBUU TEJI.

CoxpaHeHue UMIyJbca Mpu a0COIIOTHO HEYITPYTOM B3aUMOICHCTBUU.

CoxpaHeHue uMIyJbca Mpyu YIPyroM B3auMOJICHCTBUU.

HabmtoieHre peakTHBHOTO IBUKEHUSI.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHHUU.

CoxpaHeHue 3HEepruu Nnpu ABUKEHHUH Tea MOJ JEHCTBUEM MPYKHUHBI.

Jlabopamopuosie pabomel u onvimel.

KoHcTpynpoBanue TpakTa Jyisi pa3roHa W JIaJbHEWIIEr0 PaBHOMEPHOI'O
JBIDKCHUS IIApUKA WIIW TETICKKHU.

OnpeneneHue cpeaHeld CKOPOCTH CKOJBXKEHUS Opycka WM JIBHXKCHHUS
[IapUKa MO HAKJIOHHOM IMJIOCKOCTH.

OnpeneneHue YCKOpPEHHUsI Tella MpU PABHOYCKOPEHHOM JBMXKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH NIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYyaJdbHOU CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIU MTPH PABHOYCKOPEHHOM JBUKEHUU 0€3 HauaabHOM
CKOPOCTH IIYTH OTHOCATCS KaK Psii HEYETHBIX YHCEI, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue NBUXEHUS TeJa, OPOIIEHHOTO MO YTJIOM K TOPU30HTY.

HccnegoBanne 3aBUCUMOCTH  CUJIBI  TPEHUSI CKOJBXKEHUS OT  CHJIBI
HOPMAJIbHOT'O JTaBJICHUS.

Onpenenenne K03PHUIUEHTA TPEHUS CKOJIbKEHUSI.

Omnpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH, BO3HUKAIOIICH B MPY>KUHE, OT
CTeNeHH JAeQopMaIuu MPYKUHBI.

Omnpenenenrie pabOThl CUIIBI TPEHUS] MPU PAaBHOMEPHOM JBHKEHUM TeJa 10
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenre pabOThl  CUJIBI  YOPYrOCTH TNpU  MOABEME Tpy3a C
UCIIOJIb30BAaHMEM HEMOJIBKHOTO U TTOJIBHXKHOTO OJIOKOB.

Pazgen 9. Mexannveckue KoJ1e0aHUSA U BOJHBIL.

KonebarensHnoe neukenne. OCHOBHbBIC XapaKTEPUCTUKU KOJICOAHUM: MEPUOI,
4acToTa, aMIUIUTyda. [ apMoHHMUYeckue KoneOaHus. 3aTyXarollue KoJeOaHusl.
Boinyxaennblie kosnebanus. Pesonanc.

MaremMatnueckui M NPYKUHHBIA MasTHUKU. [IpeBpallieHue 3HEpruu Ipu
K0J1e0aTeIbHOM JABUKCHUH.

Mexanudeckue BosHbL. [IpojosibHble W monepeuHbie BOdHBL. (CBOMCTBa
MEXaHUYEeCKUX BOJIH: HHTepPepennus u qudpakmms. J[JiMHa BOJTHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHnueckue BOJHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJTHBI.

3Byk. PacnpocTpaHeHue u OTpakeHUE 3BYKa. ['pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3zonHanc B akyctuke. WupasByk u ymeTpasByk. lcmosb3oBaHme
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Hemoncmpayuu.

HabGmonenne konebaHuil Tea TOJ JEHCTBUEM CHJIBI TSKECTH U CHJIIBI
YIPYTOCTH.

Habmonenne konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabroieHre BRIHYKICHHBIX KOJIeOaHUH U pe30HaHCa.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJTH (HA MOJACIIHN).

Hab6monenne natepdepeniinu u qudpakiny BOJIH Ha TOBEPXHOCTH BOJIBI.

Ha6mtoieHre 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HaHC.

Jlabopamopmuuvie pabomul u onvimel.

OnpeneneHue 4acToOThl U MEpUoIa KoJeOaHU MaTEMAaTHYECKOTO MasITHHUKA.

OmnpezeneHue 4acTOTHI U MEpHoJa KoJeOaHU! MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTU Meprojia KoeOaHUW Tpy3a Ha HUTH OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJIeOaHUH MPYKWHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TEepHOJa KojeOaHWI TIpy3a, MOABEUICHHOTO K
JIEHTE, OT MaccChl rpy3a.

OMNBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEeproa KoJieOaHUM MPY>KUHHOTO
MasTHUKA OT MacChl IPy3a U KECTKOCTU MPY>KUHBI.

N3smepenue ycKkopeHus CBOOOTHOTO TaSHHUS.



Pazgen 10. DnekTpoMarHuTHoOE 1mMoJie U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEKTPOMArHUTHOE  MOJIe.  JJEKTPOMAarHWTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBsA3M. Paaunonokanusa. Kocmuueckas
CBSI3b.

DnexkTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: HHTEepPEPEeHIIHS U AUPPAKITHUS.

Hemoncmpayuu.

CBolicTBa 31€KTPOMArHUTHBIX BOJIH.

WNnuTepdepenuus u audpakius cBera.

Jlabopamopmuuvie pabomul u onvimel.

W3yueHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHIJIBHOTO
TenedoHa.

[IpoBenenue onbITOB MO HAOTIOACHUIO HHTEPGEPEHLINN U AUPPAKIIMH CBETA.

Pa3pnen 11. CBeroBbIe iBJICHHUS.

JlyueBas Mopenb cBeTa M TreOMETpUYEcKass ONTHKa. VICTOYHHKHM CBeTa.
[IpsmonuueiiHoe pacnpocTpaHeHue cBera. 3atMeHuss ComHua u JIyHBIL.
Otpaxenne cBera. Ilnockoe 3epkano. 3akoH orpaxeHus csera. lloctpoenue
M300pakeHni, c(hOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3aKOH IpeaoMileHHs cBeta. [lonHoe oTpaxeHue cBeTa.
Hcnonb3oBaHue MOJHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBOJIAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xon nyuer B smH3e. @Dopmyna TOHKOM JsMH3BL IlocTpoeHue
n300paxkeHui, CcQOPMUPOBAHHBIX TOHKOM JIMH30M. OmnTHYeckas cucTema
¢doroanmapaTa, MHKpOCKONa W Tejieckoma. [7ma3, kak onTUYeckas CUCTeMa.
ban3zopykocTh U 1abHO30PKOCTD.

Paznoxxenne Oemoro cBeta B cmekrp. Omnwitel Herlotona. Crioxenwue
CHEKTpaJIbHBIX IBETOB. J(Mcnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHENHOE PacCIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonydyenne n3o00paxeHuil B IUIOCKOM 3epKalle.

[IpenomiieHue cBera.

OnTu4ecknuii CBETOBO/I.

Xop nydel B coOuparoleu JInH3e.

XoJ1 Iy4el B pacCEUBArOLLIEH JIMH3E.

[Tonydyenne n300paxeHnil C MOMOUIBIO JTUH3.

[Tpuniun geiictBus (oToarmnapara, MUKPOCKONA U TEJIECKOMA.

Mogens rnasza.



Paznoxxenue 0eaoro cBera B CIEKTP.

[Tomyuenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopuuvie pabomul u onvimel.

HccnenoBaHnne 3aBUCUMOCTH yrja OTPaKE€HHsS CBETOBOrO Jyda OT YyIja
najeHUsl.

N3ydeHune cBOMCTB N300pa)KE€HUs B INIOCKOM 3€pKaJe.

HccnenoBanne 3aBUCUMOCTH yIJIa IPEJIOMIIEHHSI OT yrja MaJeHusi CBETOBOIO
Jy4a Ha TPAHULE «BO3YX—CTEKJIIO».

[Tonydenne n3o00pakxeHuit C MOMOIIBI0 COOMPAIOIIEH JTHH3BI.

Omnpenenenne (POKYCHOTO pPACCTOSTHUS M ONTHUYECKON CUJIbI COOMparomiei
JIVH3BI.

OmnBITHI 110 Pa3I0KEHUIO OEIOT0 CBETA B CIIEKTP.

OnpIThl 1O BOCHOPUSITHIO IIBETa NPEIMETOB IMPU HX HAOMIOJACHUM Yepes3
[[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBble siBJICHNA.

Omneitel Pe3epdopaa m mnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u nornonieHye ceeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHocTh. Anb(a-, Oeta- 1 raMma-uzinydeHus. CTpoeHre aTOMHOIO
anpa. HykimonHas wMogens aromHoro sapa. Mzorombel. PannoakTuBHBIE
npespamenus. [lepron nomypacnana aToMHBIX sifep. JIeHCTBUE paguOaKTUBHBIX
U3JTyYEHUW Ha dKUBbIE OPraHU3MbI. 3alIUuTa OT PAIMOAKTUBHOIO U3ITYyYEHHUS.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsJ0BOrO M MacCOBOTO YMCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenuss saep. Mcrounwkm sHeprun ConHua u 3BE3N. SlmepHas >HepreTuka.
DKoJ0ruueckue mpoodIeMbl 1EpHON IHEPreTUKH.

Hemoncmpayuu.

CrieKTpbl U3Ty4EHUS U MOTJIOIEHUS.

CreKTpbl pa3IUYHbIX ra30B.

CnekTp Bomopoza.

HaOmonenue TpexoB B kamepe Buibcona.

Pabota cu€runka HOHU3UPYIOIIUX U3TYICHUH.

Peructpauus uznydeHust IpUpOAHBIX MUHEPAIOB U MTPOJYKTOB.

Jlabopamopuusie pabomul u onvimel.

HaOmronenune crijionrHbix U JMHEHYaThIX CIEKTPOB U3ITyYEHUS.

HccnenoBanne TPEKOB: U3MEPEHUE DHEPTUMU YACTHIIBI IO TOPMO3HOMY ITyTH
(mo dotorpadusim).

H3mMepeHure painoakTUBHOTO (pOHA.

IHoBTOpHUTEILHO-00001IAKOLIIMIT MOLYJIb.



[ToBTOpHUTENHHO-00001AIOIIUI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMATU3ALUN
U 00O0OmIeHHs]  TNPEIMETHOrO  COACPXKAHUS UM ONbITa  JIEATEIbHOCTH,
MPUOOPETEHHOIO MPU M3YUYEHHH BCEro Kypca (PU3MKH yriayOJE€HHOro ypoBHS, a
TaKXe JIJIs1 HOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY SK3aMEHY MO (PU3HKE.

B nmpouecce wu3yueHuss OAHHOTO MOIYJS PEATU3YIOTCS M IOJIy4aroT
JalbHEeIIee pa3BUTUE Yy4yeOHbIE JAEWCTBUA, OOecleuynBaroOUIie JOCTHXKEHUE
OPEeIMETHBIX M METalpeJIMETHbIX pe3yJabTaToB O00y4eHMs, (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTHU: OOBSICHEHUE U ONMCAHUE SBJICHUI HA OCHOBE
OpUMeHeHUs1 (U3NYECKUX 3HAHUM, HUCCIEeNOBATENbCKUE AEUCTBUS (BBIIBH)KEHUE
TUI0TE3, MOCTAHOBKA 1I€JIM U IUIAHMPOBAHUE HCCIEAOBAHMS, aHAIU3 JAHHBIX U
MOJIyYE€HHUE BBIBOJIOB).

[IpennoututensHoit (popmMoil OCBOEHHUSI MOIYJS SBISIETCS MPAKTUKYM,
nporpamMmma KOTOpOro BKIIIOYAET:

pelIeHHE 3a/lady, OTHOCALIMXCS K pa3Iu4HbIM pasJejamM U TeMaM Kypca
(U3UKH, B TOM YHUCIIE 33]a4, UHTETPUPYIOIINX COACPKAHUE pa3HbIX Pa3JeiioB;

BBITOJTHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKIIIOYasi pabOThI U OMBITHI U3
MEpeYHe K pasfenaM Kypca) B YCIOBHUSX CaMOCTOATENBHOIO IUIAHWPOBAHUS
IPOBE/ICHUS UCCIIE0BaHNUs, BBIOOpa U OOOCHOBAaHUS METO/1a U3MEPEHUSI BEIUYUH,
COOPKH DKCIIEPUMEHTATBHON YCTAaHOBKY;

BBINOJIHEHNE TPOOJIEMHBIX 3aJaHUI NPAaKTUKO-OPUEHTUPOBAHHOI O XapaKkTepa
(3a1aHMsl O €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUNl C
MEXIPEIMETHBIM COJIEP)KAHUEM;

paloTy HaJ IPYNIOBBIMU WM MHANBUAYAIbHBIMU IPOEKTaMH, CBSI3aHHBIMHU C
COJIEp’)KaHHEM Kypca (PU3UKH.

M3yueHne MOBTOPUTEIHbHO-0000IIAIOMIEr0 MOAYIS MOXET 3aKaHUHUBaThCA
POBEJICHUEM JTMATHOCTHYECKOW paboThl 3a Kypc (U3MKU YriyOJIEHHOIO YPOBHS,
BKJIFOYAOIIEH 3aJaHusl Pa3HOr0 YPOBHS CIIO)KHOCTU. Pe3ynbTarhl BBITOJIHEHUS
JIMArHOCTUYECKOM pabOThl MOTYT MOKa3bIBaTh CTETIEHb TOTOBHOCTU OOYYaIOIIUXCS
K OCHOBHOMY TOCyJapCTBEHHOMY DJK3aMeHy @0 (HU3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CT€CTBEHHO-HAYYHOUM IPaMOTHOCTH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMA

N3ydenune ¢u3NKyM Ha ypOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

B pesynbTaTe nzyuenus UMKy Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus
y oOyuatomierocs: OynyT cOpMUPOBAHBI CIEAYIOMINUE JIMYHOCTHBIC PE3yJIbTaThl B
YacTH:

o I)nampuomuueckozo eocnumanus:

MPOSIBIICHUE MHTEpEca K UCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
busznuecKon HayKu;

IIEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX -PU3UKOB;

o 2)2parxcOancKozo u 0yX06HO-HPAGCHBEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
busuky;

OCO3HAHHWE BAXXKHOCTU MOPATbHO-DTUYECKUX MPHUHIIUIOB B JEATEILHOCTU
Y4EHOIO;

o 3)Icmemuuecko20 60CRUMAHUA:

BOCTIPUSTHE ICTETUYECKUX KauecTB (DM3MUECKOW HAyKH: €€ TapMOHHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

o 4)uennocmu HayuH020 NOZHAHUA:

OCO3HAHHME IICHHOCTH (PU3UYECKON HAyKM KaK MOIIMHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHUSL TEXHOJIOTHH, Ba)KHEWILIEH COCTaBISIOIIEH
KYJbTYPBI;

OpUEHTALIUS B JICSITEJIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4dHbBIX
npesicTaBlIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;

pa3BUTHE HAy4YHOU JIIOOO3HATEIBLHOCTH, HHTEpEca K MCCIeN0BaTEIbCKOU
NEeSITeNbHOCTH;

e 5)popmuposanusn Kynomypsl 300p06bsa u IMOUUOHATLHO20 O1AZONOTIYYUA:

OCO3HAHME IIEHHOCTH Oe30MacHoro o0pa3a J>KH3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAXKHOCTH TMpaBUJl 0E€30MacHOr0 TMOBEACHUS HAa
TpaHCIIOPTE, HAa JOpOrax, C DJECKTPUUECKUM U TEIUIOBHIM OOOpYy/IOBaHUEM B
JOMAlTHUX YCIOBUSAX;

chOpMUPOBAaHHOCTh HaBbIKa pedJIeKCUU, TMpPU3HAHKWE CBOETO IMpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4eiaoBeKa;



e 6)mpyoosozo eocnumanusn:

aKTUBHOE YYacTHE€ B pPEIIEHWU MPAKTHUUYECKUX 3a7ad (B paMKaX CEMbH,
o0pa3oBaTelbHON OpraHu3alluu, TOpoja, Kpas) TEXHOJOTUYECKON M COUAIbHOU
HAIPABJICHHOCTH, TPEOYIOMINX B TOM YUCIE U (PU3NIECKUX 3HAHUK;

HMHTEpEC K MPAKTUYECKOMY U3YUCHHIO MPOPeCcCUii, CBI3aHHBIX ¢ (PUBUKOM;

o 7)IK0S102UHUECKO20 60CRUMAHUA:

OpUEHTAIUsl Ha MPUMEHEHUE (PU3NYECKUX 3HAHWM I pElICHUs 3a1ad B
0o0JlacTH  OKpYy:Karolled cpeabl, TUIAHUPOBAHMUS TIOCTYIIKOB M OLEHKU HX
BO3MOXHBIX MIOCJHEACTBUH JIJISI OKPYXKAKOLIEH CPEIbL,

OCO3HAHWE TJI00aTBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM M MyTed HX
peuieHus;

e 8)aoanmavyuu K UBMEHANOUWUMCA YCTI0BUAM COUYUATILHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aWMOJICUCTBUM TIPU BBIMIOJTHEHUW HWCCICNOBAHUNA W
POEKTOB (PU3NYECKOIN HAIIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NEeATEeNLHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, yYMEHUU (HOpMyIHpPOBATH
WJICU, TIOHATHS, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSIX;

OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JIaCcTH
buzuky;

MJIAHUPOBAHUE CBOETO pa3BUTUSA B MPHOOPETEHUM HOBBIX (U3HUECKUX
3HAHMU;

CTPEMJICHUE aHAJTM3UPOBATh U BBISBISTH B3AMMOCBSI3U MIPUPO/IbI, O0IIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCTIOJIB30BaHHEM (DU3MUECKUX 3HAHUI;

OLICHKA CBOUX JECHUCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAKOIIYIO Cpenay,
BO3MOXKHBIX TJIO0ATTLHBIX ITOCIIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pe3ynbraTte OCBOCHHs TpOrpaMMbI MO (HU3MKE HA YPOBHE OCHOBHOI'O
obmiero oopa3oBanus y oOydaromierocst 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTAThI, BKJIFOUAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIC YIeOHbIC NCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIE  JCWCTBUS,  PETYJISATUBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiCTBUSA
ba3oBble Joruyeckue AeMcCTBUSA:
BBISIBIIIT M XapaKTEPU30BaTh  CYIIECTBEHHBIC TMPH3HAKH OOBEKTOB
(sIBJIEHMIA ), KJIaCCU(DUITMPOBATH UX;



BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTpUBaeMbIX (akTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SBIICHUSM;

BBISBJISITh TPUIUHHO-CIICACTBEHHBIC CBS3M TIPH HW3YYCHUH (U3HYECCKUX
SBJICHUM M TIPOLIECCOB, JieJaTh BBIBOABI C HCIOJIb30BAaHUEM JCAYKTUBHBIX U
WHIYKTHBHBIX ~ YMO3aKJIIOYEHWH, BBIIBUTATh THUIIOTE3bI O  B3aMMOCBS3SIX
(U3UYECKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMpATh Coco0 pemieHust yueOHoW (u3nmveckoi 3amaadu
(cpaBHEHHE HECKOJIBKUX BAapHAHTOB PEIICHHS, BBIOOP HanOoOJIee MOAXOJSAIICTO C
y4€TOM CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoBrble ucciienoBarejLCKHe 1eHCTBYA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIHLCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOAUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXHBIN
Gu3nYeCcKuil IKCIEPUMEHT, HEOOIIbIIIOE UCCIIe0BaHNE (PUBNIECKOTO SIBICHUS;

OILICHMBATh Ha IPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYEHHYIO
B XOJI€ UCCJICTIOBAHUS MJIM YKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POopMyIMpoBaTh OOOOIICHHUSI W BBIBOJBLI IO PE3yJIbTaTaM
MIPOBEIEHHOTO HAOIIOACHMS, OIIBITA, UCCIICOBAHUS;

MIPOrHO3UPOBATH BO3MOXKHOE JIajibHEHIIIee pa3BUTHE (HU3UUECKUX TIPOIECCOB,
a TaKKe BBIABUTATH TMPEIANOIOKECHUS 00 WX pPa3BUTHH B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Pabora ¢ undopmanmeii:

MPUMEHSTh PAa3JIMYHbIE METOJbI, MHCTPYMEHTBI M 3alpOChl MPU TOHCKE U
oTOope nHQOPMAIUU UITU JAHHBIX ¢ Y4ETOM TIPEITIOKEHHON yueOHOl hu3mdeckoit
3a/1a4H;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HWH(OPMAITUIO
Pa3IMYHBIX BUAOB M ()OPM TIPEIICTABIICHNS,

OLICHMBATh HANEKHOCTh HWH(POpPMAIUU TO KPUTEPUSM, MPEIIOKEHHBIM
yauTeIeM WK CPOPMYIMPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSATENIbHO  BHIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TMPEACTaBICHUS
nH(pOpMAIIM W WLTIOCTPUPOBATH pEIIaeMble 33Ja4d HECIOKXHBIMU CXEMaMH,
JauarpaMMaMu, HHOW rpaduKoi U X KOMOMHAIIMSIMH.

KoMMyHHKATHBHbBIE YHUBEPCATbHbIE YUeOHbIE TeiiCTBHS:

B X0JIc OOCYXJCHHS y4eOHOro Marepualia, pe3yjbTaToOB Ja0OpaTOPHBIX
paboT W TIPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI H
BBICKA3bIBaTh HJIEW, HAIlCJICHHBIE Ha PEIICHHE 3aJayd  H  IOJCp)KaHHE
0aroXkeaaTebHOCTH OOIICHUS;

COIOCTABIISITh CBOU CYXJEHHUS C CY)KJICHHSMH JPYTUX YYaCTHHUKOB JUAJIOra,
0OHapY)XUBATh PA3IMYKE U CXOACTBO MO3UIIHI;

BBIP@)KATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;



MyOJIMYHO TPENCTaBIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3WYECKOTO OIBITa
(9KCIIEpUMEHTa, UCCIIEI0BAHUS, IPOCKTA);

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBHIYAIbHON
paboTHI NP PEIIEHUHU KOHKPETHON (PU3UYECKOM TTPOOIEMBbI;

MPUHUMATh e COBMECTHOU JEATEIHbHOCTH, OPTaHW30BBIBATH JCUCTBHS IO
e€ JOCTMXKEHUIO: PpaCIpeleNiiaTh PO, OOCYKIaTh MPOIECChl U Pe3yJbTaThl
COBMECTHOU paboOThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTHras KauyeCTBEHHOTO pPe3ysibTaTa II0
CBOEMY HANpPABJICHUIO W KOOPAWMHUPYS CBOM JACHCTBUS C APYTMMH WICHAMH
KOMaH/IbI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa B OOMIMK MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICH CTBHSI.

PerynsiTuBHbIC YHMBeEpcadbHbIe Y4eOHbIE 1eliCTBUSA
Camoopranuzanusi:

BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX M YUE€OHBIX CUTYALHSIX, TPEOYIOIMX AJIs
petieHust (pU3NYECKUX 3HAHUI;

OPUEHTHUPOBATbCA B  Pa3IMUHBIX  [OAXOJAX  MPUHATUS  pelleHUM
(MHIMBUAYAIbHOE, IPUHITHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUIN TPYIIION);

CaMOCTOSATEJIbHO COCTABJISATh AITOPUTM pelIeHUs (U3NYECKOW 3aJaud WU
IJJaH HCCIEAOBAaHMS C YY4E€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTUPOBATh MpelaracéMble BapUaHThI PELLICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeaJiarath 1iaH e€ N3MEHEHUS;

OOBSICHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs)  Pe3yJIbTaToB
JeSITeIbHOCTH, AaBaTh OILICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHMS
(U3NYECKOro MCCIENOBaHMs WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEJBCTB,
M3MEHUBIIUXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIN U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO APYroro 4eJoBeKa B XOJ€ CHopa HIIM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUS U JOTUKY APYroro.

IpU3HABaTh CBOE MPaBO Ha OLIMOKY NpU PEeUICHUH (PU3MUECKUX 33134 WIN B
YTBEPKIACHUSAX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBo JIPYyroro.

HPEIMETHBIE PE3YJIbTATbBI

K konIty oOyuenus ¢ 7 Kiacce peIMETHBIE PE3yJIbTAThl HA YIITyOJIE€HHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUUYECKHUE SIBJICHUS, HaOII0JCHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aToM,
MOJIEKYJla, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KUJKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JIBI)KEHHE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJMHEHHOE),
TpaeKTOpHs, paBHOAEHCTByIOIIas cwi, aedopmanus (ymnpyras, IJlacTUYecKas),
HEBECOMOCTb, COOOITAIONTUECS COCY/IBI;

YBEPEHHO pa3nuuarh siBleHus (auddys3us, TEMIOBOE IBMKEHHE YaCTHI
BEIIECTBA, PABHOMEPHOE JBWI)KEHHE, HEPAaBHOMEPHOE JBUXKCHUE, WHEPIUs,
B3aMMOJICIICTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpPAILICHHUS,
nepeaada JaBleHUS TBEPABIMU TeJIaMH, YKUIKOCTSAMHU U Ta3zaMH, aTMochepHoe
JIaBJICHUE; TJIaBaHUE TEJl, TPEBPAICHUSI MEXaHUUYECKON SHEPTHH) MO OMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX JaHHOE
bu3nYecKoe SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  W3YYCHHBIX  (PU3WYECKUX  SBJICHUA B
OKpyXarouieM mupe (B TOM 4uclie (pU3NYECKHUE SIBJIICHUS B MPUPOE: MPUMEPHI
JIBH)KEHHUSI C PA3TMYHBIMH CKOPOCTSIMH B JKMBOW M HEKHBOM TPUPOJIE, EWCTBUE
CWJI TSDKECTH, TPEHUS, YIPYTOCTH B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUS HA >KMBOW OpraHu3M, IUIaBaHWE PhIO, phlUard B TeEJ€ 4YeJIOBEKa), MpH
ATOM MEPEBOJAUTH MPAKTUUECKYIO 3a7adyy B Y4EOHYIO, BBIJCIATH CYIIECTBEHHBIE
CBOMCTBA (MpU3HAKHK) (PU3UUYECKUX SIBJICHU;

OMUCHIBATh M3yYEHHbIC CBOWCTBA TeNl W (DU3UYECKHUE SIBJICHUS, HCIIOJIb3Ys
bu3ndeckne BeaMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTh,
CpelHsisi CKOpOCTh, CHJa YINPYrOCTH, CHJIAa TSXKECTH, BEC TeJa, CUja TPEHHS,
JaBJieHWe TBEPIOro Teja, JaBJICHUE CTOJ0a >KUAKOCTH, BBITAIKWBAIOUIAs CUJIA,
MexXaHW4YecKasi padoTa, MOIIMHOCTh, IUICUO CHJIBI, MOMEHT CHIIBL, KO3 HUITUSHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKasl U MOTEHIMAIbHASL SHEPTus), IPU
OMHMCAHWH TPABWILHO TPAKTOBATh (YM3MUECKUN CMBICI HCIIOJIb3YEMbIX BEITUYHH,
ux OOO3HAUCHHUS] W COUHUIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMUYHUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH,

XapaKkTepu30BaTh CBOWCTBA TN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIONb3Ys MpaBWia CIOKEHUS CHJ (BAOJb OJHOM MpsMOii), 3akoH ['yka, 3aKoH
[lackams, 3akoH ApxuMena, MpPaBUJIO paBHOBecHs pblyara (OJ0Ka), «30510TOE
IPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKOW SHEpPruu, HpH 3TOM
JaBaTh CJIOBECHYIO (POPMYTUPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMaTHYECKOe
BBIpAKCHUE;

CTPOUTH MPOCThIE (PU3NYECKHE MOJIEIN PEATbHBIX OOBEKTOB, MPOLECCOB U
SIBJICHUHM, BBIJCISATh TPU HTOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIC CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBICHUM, TPUMEHAThH (pU3ndeckue MoAenu sl 00bICHEHHUS
(pu3nYeCKUX MPOLECCOB U PELICHUs yUeOHbIX 3a/1ay;

OOBICHATH (PUBNYECKHUE SIBICHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pemniarh
Ka4eCTBEHHBIC 3aJaud, B TOM UHCJIE TpeOyIoIIue YHCIEHHOTO OIICHWBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEIUYUH, MPU ITOM BHIOMPATH aJ€KBATHYIO
bu3nuecKy0 MOjelb, BBISBISATh MPUYWHHO-CIIEICTBEHHbBIE CBSI3M M BBICTPAUBAThH
JOTMYECKYIO IIETOYKY pAcCCyXJACHHH C OMOpod Ha W3yYCHHBIE CBOWCTBA
(¢u3nyeckux ABICHUH, PU3NUECKIE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacu€THble 3amaun (B 2—3 MEHCTBHS) MO M3y4aeMbIM TeMaM Kypca
¢busuKu, BIOUpas aJeKBaTHYIO (PU3NYECKYI0 MOJIEIb, C UCIIOIh30BAaHNEM 3aKOHOB
U (opMyIl, CBA3BIBAIOIINX (PU3UUECKUE BEIMYMHBI, 3aUCHIBATh KPATKOE YCIOBHUE
U pa3BEPHYTOE pEIICHHE 3aJauyM, BBISBISATh HEIOCTAIOIIME WM H30BITOYHBIE
JaHHbIE, OOOCHOBBIBATH BBHIOOpP METOAA pEIICHUA 3aJayd, HCIOJIb30BaTh
CIIpaBOYHBIE JaHHBIC, MPOBOAUTh MAaTeMAaTHUYECKHE MPEOOpa3OBaHUS U PACUETHI,
OLIEHWBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAUCHUS (DU3HMUECKOW BEIMYUHBI H
ONpPEAENATh Pa3MEpPHOCTh (PU3NYECKON BEJIWYWHBI, MMOTYYEHHOW MpPU PpPEHICHUH
3a/1a4;

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh TMPH  MOMOIIH
(u3nYecCKuX METOAOB, W IMpeljiaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
ONMCAaHWUU  WCCICOBAHMSA  pPaclo3HaBaTh  MPOBEpPSIEMOE  MPEATOIOKCHHE
(rumoresy), MHTEPIPETUPOBATH MOTYUYECHHBIA PE3YJIbTaT;

MPOBOAUTH OIBITHI 1O HAOIIOIEHNUIO (U3UUYECKUX SIBICHUN WM (U3HIECKUX
cBoiictTB Ten (muddysus, TEMIOBOE pACIIUPEHHUE Ta30B, SIBICHUE WHEPIINH,
U3MEHEHUE CKOPOCTU MpPU B3aUMOJCHCTBUU Tell, Iepeaaya JaBICHUS KUIKOCTHIO
U Ta30M, MPOSBICHUE ICHCTBHUS aTMOC(EepHOro HaBIIEHUSs, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OpPMYIHpPOBATH MPEANOJIOKEHHE (TUIMOTE3Y) O BO3MOXKHBIX
pe3yapTaTax HabIIOAEHUI, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00opyaoBaHus U (OPMYIUPOBATH BHIBOIBI;

OPOBOJUTH TMpPSIMbIE M KOCBEHHBbIE HW3MEpEHHUs] (U3MUECKUX BEIMYUH
(paccTostHue, TPOMEKYTOK BPpEMEHH, Macca Teja, 00bEM Tela, Cuila, TeMIiepaTypa,
IJIOTHOCTh JKUAKOCTA M TBEPAOTO TeENa, CUJAa TPEHHUSA CKOJbXKCHUS, IaBICHUE
BO3/1yXa, BBITAJIKUBAIOUIAs CHJA, JCUCTBYIOIIAs Ha MOTPYKEHHOE B KUIKOCTh
TENO, KOA((UUUEHT TOJE3HOro  JEHCTBHS  MPOCTBIX  MEXAHHU3MOB) C
MCIIOJIb30BAaHUEM aHAJOrOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP
MeToJla U3MEpEHHUs, (QPUKCUPOBATH IOKa3aHUs NPUOOPOB, HAXOAUTh 3HAYCHHE
U3MepsieMO BETMYMHBI C TIOMOIIBIO YCPETHEHUS pe3yIbTaTOB CEPUH U3MEPEHUN U
OLIEHUBATh MOTPEUTHOCTh U3MEPEHHUIA;



IPOBOJIUTh HECIOKHBIE IKCIEPUMEHTAIbHBIE MCCIEI0BAaHUS 3aBUCUMOCTEN
(u3nYecKuX BEIMYUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBHXKYILErOCS Teja OT
BPEMEHU JABWKEHUS TeNa, CUJIbl TPEHUS CKOJBXEHHS OT CHJIbBl HOPMAJbHOIO
JaBJICHUS, KayecTBa OOpaOOTKMU TIOBEPXHOCTEH Tl W HE3aBUCUMOCTU CHIIbI
TPEHHs] OT IUIOIIAJM CONPUKOCHOBEHHS TeJ, CHJIbI YIPYrOCTH OT YIJIMHEHUS
NOpPYKUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyXKEHHOM YacTh Telna U OT
IUIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOWHBI, Ha
KOTOPYIO NOTPY>KEHO TEJI0, YCIOBHI MJIABaHMS TeJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C Yy4uTeleM (QOpMyaUpoBaTh 3a4adyy M THUIIOTE3Y
UCCJIEIOBAHUsA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIHHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY C UCIOJb30BAaHUEM HWHCTPYKIIUH,
MPEICTABIATh MOTYYCHHbIE 3aBUCUMOCTH (PM3UUYECKUX BEIMYUH B BUAE TAOIUI] U
rpauKoOB, OLEHUBATb NOrPEUIHOCTH, [eNaTh BBIBOABI IO pe3yJbTaTam
HCCIIEI0BAHHUS;

coOioaTh TMpaBUiia TEXHUKHM Oe€30MacHOro Tpyda Ipu padbore cC
1a0opaTOpHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIUIIBI ACHCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETp, CcooOUIaroIIMecs COCydbl, OapomeTp, pblyar,
TTOJIBYDKHBIN M HETIOABYDKHEIN 0JI0K, HAKJIOHHAS IIOCKOCTE;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUSI U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOLIECCOB C OMOpPOM Ha MX ONucaHus (B TOM
qyclie: MOAUIMITHUKY, YCTPOMCTBO BOAOIPOBOA, THAPABIMUECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HAcoc, apeoMETp), HUCHOJb3Ysl 3HAHUA O
CBOMCTBaX (DU3MYECKUX SBICHUA U HEOOXOAUMBbIE (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHUX
YCTPOWCTB, H3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTMUECKHX IPOLECCOB MpPH
peleHu y4eOHO-TIPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMALUIO O IPUMEpax) MPAKTUYECKOro
WCIONIb30BaHUs (DM3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU AJIs 00ECIeUeHHUs
Oe3omacHocTH Ipu oOpallleHuu ¢ MpuOopaMu M TEXHUYECKMMH YCTpOICTBamH,
COXpaHEHHUsSI 370pOBbS U COOJIOACHUS HOPM DSKOJIOTMYECKOrO TIIOBEJACHUS B
OKpYKarollen Cpee;

OCYILECTBJISITh OTOOP UCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COEPIKaHUs B
WNuTepHere, caMOCTOATENbHO (DOPMYNIHpPYsl TOUCKOBBIM 3alpoc, HAa OCHOBE
UMEIOIINXCS 3HAaHUM W IMYTEM CPAaBHEHUS pa3IUYHBbIX HCTOYHUKOB BBIJEIATH
uH(poOpMalMIO, KOTOpass SIBISETCS NPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HYECKOro COJEp)KaHMs, CHPaBOYHBIE MaTepUalibl, pECypChl CETH
WNutepHer, Bianerh MNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIMHU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpMaIu (HU3HUECKOro COACpKAHUS, B TOM YHUCIE
nyOJMYHO JIe7laTh KpaTKUEe COOOIIEHUs O Pe3yJibTaTaX MPOEKTOB WU Y4€OHBIX
WCCIICIOBAHU, TPU O3TOM TPAMOTHO WCIOIb30BaTh HW3YYCHHBIM MOHATUHHBIN
anmapar Kypca GU3HMKH, COPOBOXKIATH BHICTYIJICHNE TTPE3EHTAIIUEH;

MPU  BBITIOJIHEHUW YYEOHBIX MPOEKTOB W HCCJCIOBAHUN pacrpeessiTh
00513aHHOCTU B TPYIINE B COOTBETCTBUH C TOCTABICHHBIMU 33JladyaMU, CICIUTh 3a
BBITIOJTHEHUEM TUIaHA JIEWCTBHUM, aJ€KBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh  TPYIIIBI, BBICTPaWBaTh KOMMYHUKAaTMBHOE  B3aWMOJICHCTBUE,
YUHUTBHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy obydyenuss ¢ 8 knacce mpeaMeTHble pe3yJbTaTbl Ha YIIyOJCHHOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTh Y OOYHAIOIINUXCSI YMEHUM:

UCIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IBU)KECHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE H
amopgHbIe Tela, HACHILEHHBIM M HEHACBHILEHHBIM Map, CHOCOOBl M3MEHEHMS
BHYTPEHHEH DJHEPIrUM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsi, IPOBOJHUKH,
NOJIYIIPOBOAHUKH, TUDJIEKTPUKH, HICTOYHUKHU IIOCTOSIHHOTO TOKA, JIEKTPUYECKOE U
MarHUTHOE TOJIsl, ONTHYECKass CUCTEMa) U CHUMBOJIMYECKUN SI3BIK (PU3UKU TNpU
pelIeHnH Y4eOHbIX U MPAKTUYECKHUX 33]1a4;

YBEPEHHO pa3linyarh SIBJICHUS (TEIJIOBOE paclIUpeHue (CKaTue), TEeIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAHME, KANWJUIAPHBIE SIBICHUS,
UCTapeHue, KOHJIEHCAIUs, IUIaBJICHHE, KpUCTAUIM3als, KUIIEHUE, CHOCOOBI
Teruionepeaadn (TemIONnpoOBOIHOCTb, KOHBEKIIMSI, U3JIyU€HHUE), TEIJIOBbIE NIOTEPH,
JNEKTPU3ALUs TEJ, B3aUMOJCHCTBHE 3apsAllOB, NEHCTBUS DJIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBUE MarHUTOB, IEMCTBUE MarHUTHOI'O MOJI HA
OPOBOJHUK C TOKOM) IO ONHCAaHUIO UX XApPaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrio3HaBaTh  IPOSIBJIGHUE  HM3YYEHHBIX  (U3UYECKUX  SIBJICHUH B
OKpyKarolmeM wMupe (B TOM 4Yucie (QU3MYECKUE SBICHUS B IPUPOE:
MOBEPXHOCTHBIE M KallWJUIAPHBIE SIBIIEHUS B NPHUPOJAE, KPUCTALIBI B MPHUPOJE,
n3nydenre CojHIla, 3aMep3aHrue BOAOEMOB, MOPCKUE OpU3bI, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJEHUS B aTMOC(epe, 3JIEKTPUYECTBO
KHUBBIX OPraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, IPei] MOIOCOB, POJIb MArHUTHOTO
ooyl JUId JKU3HM Ha 3emile, IMOJSIPHOE CHSIHUE), IpPU 3TOM IEPEBOJIUTH



NPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATh CYIICCTBEHHbIE CBOMCTBA
(mpu3Haku) GU3HMUECKUX SABIICHUN;

OMUCHIBATh M3yYEHHBIC CBOWCTBA TeN U (DU3UYECKHUE SIBJICHUS, HCIOJIb3Ys
dusznueckre BEIUYUHBI (TEMIlepaTypa, BHYTPEHHsSI DJHEpPrusi, KOJIUYECTBO
TEIJIOThI, paboTa rasza, yjAelbHash TEIUIOEMKOCTh BEIIECTBA, yAelbHas TEIIoTa
TUTABJICHUSA, YAEJIbHAs TEIUIoTa MapooOpa3oBaHMs, YJENIbHAs TEIUIoTa CrOpaHUs
TOIUIMBA, KOA(GOUIIMEHT TT0JIE3HOTO JEHCTBUS TEMIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/YyXa, OJJEKTPUUECKUU 3apsi, CuiIa TOKa, DJIEKTPUUECKOE
HaIpsKEHHWE, COMPOTUBIIEHHE TMpoBojaHKMKA, JJC B I1lenu MOCTOSIHHOTO TOKa,
AJICKTPUYECKOE YACIbHOE COMPOTHUBJIICHUE BeIllecTBa, padoTa M MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUH MTPABUIIHBHO TPAKTOBATH (PU3UUECKHUI CMBICI
WCIIOJIb3YEMbBIX BEIIMYWH, MX OOO3HAYEHUS W CIWHUIIBI (PU3NYECKUX BEIUYUH,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIUYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TPAdUKH U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEITUIMH;

XapaKTepu30BaThb CBOWCTBA TeJN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIIECTBA, yYpaBHEHUE TEIJIOBOrO OajaHCa, 3aKOH COXPAHEHMS JIJIEKTPUUYECKOTO
3apsana, 3akoH KylloHa, MpUHUOMN CYNEpIO3UINHU JJIEKTPUUYECKUX IOJEH, 3aKOH
Oma jis yuactka 1ienu, npasuia Kupxroda, 3axkon Oma a1 moJIHOM 1eMnu, 3aKOH
Jxoyns-JleHua, 3aKOH COXpPAaHEHHsSI HEPrUH, MPU 3TOM pa3liMdyaTh CJIOBECHYIO
(bOopMyJIMPOBKY 3aKOHA U €70 MaTEMaTUYECKOE BHIPAKEHUE;

CTPOUTH TMPOCThIE (PU3NYECKHE MOJIETH PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIACJSATH IPU HTOM CYILIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SBICHUHN, MPUMEHATh (GU3UUECKHUE MOJICTU JIJIsi OOBSICHEHUS
(u3MUeCKNX MPOIIECCOB U PEIICHMs yIeOHBIX 3a]1a4;

OOBACHATH (PU3NUECKUE SBJICHHUS, TTPOLIECCHI U CBOMCTBA TEJI, B TOM YKCJIC U B
KOHTEKCTE CHUTyalluidi MNpaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa, M peniaTh
KaueCTBCHHBIE 33/1adyd, B TOM 4YHCJIE TPEOYIOIMMe YHUCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEIIMYMH, NMPU 3TOM BHIOMpATh aJIEKBATHYIO
bu3nuecKy0 MOEINb, BHISBISATh MPUYWHHO-CIICICTBEHHBIE CBSI3M M BBICTPAUBAThH
JOTUYECKYIO IIETIOYKY PACCYyKJIEHU C ONopoll Ha M3y4YEHHbIE CBOWCTBA
¢usnyeckux ABICHUHN, PU3NUIECKIE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO peliaTh pacu€THbIC 3a1add (C omopod Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (GU3MKH, BHIOMpas aJIeKBaTHYIO (U3HUYECKYI0 MOJIENb, C
WCIIOJIb30BAaHUEM 3aKOHOB U (OpMYI, CBA3BIBAIOMINX (U3UYECKUE BEITUUYUHBI,
3aMUCHIBATh KPAaTKOE YCIOBHUE W Pa3BEPHYTOE pEUICHHE 3aJayd, BbIABISTH
HEJIOCTAIOIME UM U30BITOUHBIC JaHHBIE, 0OOCHOBBIBATH BEIOOP METOJa PEIICHUS
3a/1aud, WCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHSITh METOAbl aHaJIU3a
pa3MepHOCTEH, MCIOJIb30BaTh rpaUuecKue METOJIbI PEIICHUs 3aja4, MPOBOIUTH



MaTeMaTUYeCKue IpeoOpa3oBaHUsl M Ppacy€Tbl, OLEHUBATh PEATMCTUYHOCTD
HOJYYEHHOIO 3Ha4yeHUs (U3NYECKOM BEJMYUMHBI U OMNPEACNATh Pa3MEPHOCTH
(u3nUecKOl BETUYUHBI, TOJYYEHHOU MIPU PELICHUU 33]1a4H;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(u3MUEeCKUX METOJO0B, M IMpeajiaraTb OPUEHTUPOBOYHBIA CMOCOO pelIeHHs, B
ONMCAHMM  HCCIEAOBAHMS  PAClO3HABATh  IIPOBEPAEMOE  IPEIIIOJIOKECHUE
(rumore3y), MHTEPIPETUPOBATH MOTYUYECHHBINA PE3YJIbTaT;

MPOBOAUTH OIBITHI 10 HAOIIOJIEHUIO (PU3HYECKUX SBJICHUM WU (PU3HUECKUX
CBOMCTB TeN (KaNWUIAPHBIE SBJEHUS, 3aBUCUMOCTb JAaBJIEHHS BO3JyXa OT €ro
o0bEéMa W TEeMIepaTrypbl, CKOPOCTHU Ipollecca OCThIBaHUS (HArpeBaHus) MpH
U3JIy4EeHUU OT I[Be€Ta H3Iydaroueld (IMOrJiomarlei) MOBEepXHOCTH, CKOPOCTh
WCIIApEHUs] BOJbI OT TEMIEpPATypbl KUAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
ANEKTPU3ALUSA TEJI U B3aUMOJACHCTBUE JIEKTPUYECKHUX 3aps70B, B3aUMOJEUCTBUE
ITOCTOSIHHBIX MarHUTOB, BU3yaJIM3allMsl MATHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB,
JEUCTBUS MarHUTHOIO IOJIS HA IPOBOJHUK C TOKOM, CBOWMCTBA AJIEKTPOMAarHuTa,
CBOWCTBA 3JICKTPOJABHUTATENS MOCTOSHHOTO TOKa): (POPMYIUPOBATH MPOBEPSIEMOE
MpeanoiokeHne (runoresy) O  BO3MOXHBIX — pe3ysbTarax  HaOJIOJIECHUM,
CaMOCTOATENIbHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHUS,
OIMCBHIBATH XO/JI ONbITA U (POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH TMpPsIMbIE M KOCBEHHbIE HW3MEpPEHUs (PU3UYECKUX BEIUYUH
(TemmepaTypa, OTHOCHUTENIbHAs BIAXKHOCTh BO3/yXa, CHJIa TOKA, HaIpsHKEHHE,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, COINPOTUBIEHUE IPOBOAHUKA, padboTa u
MOIITHOCTh 3JIEKTPUYECKOI'0 TOKA) C MCIIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
npuOoOpoB, 0OOCHOBBIBaTH BBIOOP METOAA HM3MEPEHMs, (PUKCUPOBATh MOKa3aHUs
npuOOpOB, HAXOIUTH 3HAUECHUE U3MEPSEMON BEIWYUHBI C TIOMOUIbIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh NIOTPEIIHOCTh U3MEPEHUN;

MPOBOJIUTH IKCIIEPUMEHTAIbHBIE MCCIEI0BAaHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH (3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WM
OXJIXKECHMSI, UCCIIEIOBAHUE SIBJIIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOAHON U
ropsiyeil BOJABI, 3aBUCUMOCTb COINPOTHBJIEHHUS IPOBOJHHWKA OT €ro JUIMHBI,
IUIOLIAM  TIONEPEYHOT0 CEYEHHs W YIEIbHOIO COIPOTHBIICHHS BEILECTBA
MIPOBOJAHUKA, CUJIbI TOKA, MPOTEKAIOLIEro Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha
MIPOBOJAHUKE, MCCIIEOBAHUE MOCIEAOBATEIBHOIO U MapalIebHOIO COSAUHEHUN
IPOBOJHUKOB): COBMECTHO C yuyuTeiaeM (OpMyIMpoBaTh 3ajady U THUIIOTE3Y
MCCJIEI0BAHUSI, CAMOCTOSITENIBHO IJIAHUPOBATH MCCIIEJOBAHUE, CAMOCTOSITEIBHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY C UCIOJb30BAaHUEM HWHCTPYKIIUH,
IPEJICTABIIATh MOJYyYEHHbIE 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH B BUJE TaOIUI U
rpaMKoB, OLEHWBATh MOTPEIIHOCTH, J€JaTh BBIBOJALI IO pe3yjibTaTam
UCCIIEIOBAHUS;



coOmoiaTe mnpaBuia O€30MacHOro TpyAa Ipu paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPUHILIMIBI JEHCTBUS U3yYEHHBIX NMPUOOPOB, TEXHUUECKUX
YCTPOWCTB M TEXHOJOTMYECKHX IPOLIECCOB C ONOPOM Ha MX OMUCAaHUS (B TOM
YHUCJe: CUCTEMa OTOIUIEHUS JOMOB, TMUTPOMETp, MapoBasi TypOWHA, amMIepMerp,
BOJITMETP, CUETUMK AJIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHbBIE MPUOOPHI,
HarpeBaTelibHble  DJIEKTPONPHOOPHl  (NIpUMEphI), MPEelOXpaHUTEIM U  HX
OpUMEHEHUE B OBITY W TEXHUKE, TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
3JEKTPOMAarHUTOB, AJIEKTPOJABUTATENb MMOCTOSHHOIO TOKA), UCHOJb3Yys 3HAaHUS O
CBOMCTBaX (DU3MYECKUX SABICHUN, HEOOXOAUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIE
OpuboOpel MO CXe€MaM M CXEMaTHYHBIM PUCYHKaM (PKHJIKOCTHBIA TEPMOMETP,
TEPMOC,  INICUXPOMETP, TUTPOMETP, JABUraTellb BHYTPEHHETO  CrOpaHMs,
AJIEKTPOCKOI,  PEOCTaT), COCTABIATH CXEMbl DJJIEKTPUUECKUX Lened ¢
MOCJICIOBATENbHBIM M MApPAJUICIbHBIM  COEIMHEHHEM 3JIEMEHTOB, pa3iuyas
YCIIOBHBbIE 0003HAYEHHUS HJIEMEHTOB 3JIEKTPUUYECKUX LEIMEN, HCIOJIb30BaTh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYECHHBIX TEXHHUYECKHX YCTPOWCTB, U3MEPUTEIBHBIX
MpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH PELICHUU Y4eOHO-TPAKTUYECKHUX
3a1ay;

MPUBOJIUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPaAX) MPAKTUYECKOTO
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHU AJsi 00eCredeHUs
0€30MacHOCTH TIPU OOpaIllEeHuH ¢ TMPUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOJAEHUS HOPM DKOJIOTMYECKOrO TOBEACHUS B
OKPYKarollen Cpeae;

OCYIIECTBJIATh MOUCK MH(popMannK pusudeckoro cogep:kanusi B Uutepuere,
CaMOCTOATENbHO (OPMYIHpYys TOMCKOBBIA 3allpoc, Ha OCHOBE HMEIOLIUXCSA
3HaHUW W CpaBHEHHs [OMOJIHUTEIbHBIX HMCTOUYHUKOB BBIIEIATH HHGOpPMAIHIO,
KOTOpast ABJIAETCS MPOTUBOPEUMBOM UIIM MOXKET ObITh HEJOCTOBEPHOI];

UCIOJIb30BaTh MPHU BBHIMOJIHEHWN Y4YEOHBIX 3alaHuil HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NUYECKOrO COAEpPKaHUs, CIPABOUYHBIE MATEPHUAJIBI, PECYPCHI CETH
WuTepHer, Bnanerp Npu€MaMH KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3OBaHUs
nH(OpMAaIu U3 OAHOW 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC NHCbMEHHbIE W KpaTKUE YCTHbIE COOOIIEHMUS,
00001mas nH(HOPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB (PU3UYECKOr0 CONEepKaHus, B
TOM  4YHuclie MyOJMYHO  TPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEIOBATENbCKOM AESITEIIbHOCTH, IIPU 3TOM IPAMOTHO MCIOIb30BATh U3y4EHHBII
NOHATUUHBIM  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIJICHHE
IIPE3CHTALUEM;



NP BBIMIOJIHEHWN YYEOHBIX MPOEKTOB U HMCCICIOBAHUN (PH3UYECKUX TPOIIECCOB
pacrpenensaTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUUM C IIOCTABJICHHBIMU
3aa4aMu, CJICAWTHh 32 BBITOJHCHHWEM IUIaHA JCUCTBUH W KOPPEKTHPOBATH €TO,
aJICKBaTHO OLICHUBaTh COOCTBEHHBIM BKJIaJ B JICSITEILHOCTH  TPYIIIIHI,
BBICTpAaBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSBISSI TOTOBHOCTH
pazpeniatb KOH(JIUKTHI.

K xoHiy oOyuenust ¢ 9 kaacce mpeIMETHBIE pe3ybTaThbl Ha YIIIYOJICHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUH:

HCITOJIb30BaTh MOHATHS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHHUECKOTO
JIBUKEHUS, HEBECOMOCTh U TIEPETPY3KHU, IEHTP THKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK W YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI, PEHTTCHOBCKOE
U3JTy4YCHHE, IIKaja AJIEKTPOMAarHUTHBIX BOJH, UCTOYHHKH CBETa, OJIM30PYKOCTH H
TATbHO30PKOCTh, CHEKTPhI MCITYCKAHUS W TOTJIONICHM, alb(da-, OeTa- U ramma-
W3JTy9YCHHsI, U30TOIIBI, SIIEPHAsT U TEPMOSIECPHAs] SHEPreTUKa) U CUMBOJIUYCCKHMA
SI3BIK (DU3HWKY TIPU PEIICHUN YIEOHBIX M IPAKTUICCKUX 3a/1a4;

YBEPEHHO  pa3inyaTh  sABICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NPSIMOJIMHEHHOE JIBM)KCHHE, PABHOYCKOPEHHOE TMPAMOJIMHEHHOE JBUKCHHE,
CBOOOJIHOE TaJieHHuEe Tel, ABIKEHHE IO OKPYKHOCTH, B3aMMOJICHCTBHE TeT,
paBHOBECHME MaTEpUAIbHOM TOYKH, PEAKTHUBHOE JBU)KEHHE, HEBECOMOCTb,
KojeOaTrenpHOe JBMDKCHHE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
Koie0aHus), PE30HAHC, BOJHOBOE [IBIDKEHHUE (PACIIPOCTPAHEHUE U OTPAKCHHE
3ByKa, UHTEepPEpeHIUS U TU(pakiys BOIH), TPSIMOIUHEHHOE paclpOCTpaHEHHE,
OTpaKEHHWE W TIPEJIOMJICHWE CBETa, ITOJHOE BHYTPEHHEE OTpPaXCHHE CBETa,
pasjokeHue Oenoro cBera B CHEKTP M CIOKEHHE CICKTPAIbHBIX IIBETOB,
€CTCCTBEHHAsT  PaJMOAKTUBHOCTh, BO3HUKHOBCHHE JIMHEHYATOrO  CIIEKTpa
U3ITy4EHHUs) MO ONMUCAHUI0O WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (pU3MUecKoe SIBJICHHE;

pacrio3HaBaTh  MPOSIBICHUE  HM3YyYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpyXaroreM mMupe (B ToM yucie GU3nUecKue SBJICHUS B MPUPOJIC: MPUIUBHI U
OTJIMBBI, JBUXKEeHHE TulaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX
OpPraHW3MOB, BOCIPUATHE 3BYKOB J>KMBOTHBIMH, 3EMIICTPSICEHUE, CEHMCMHYECKUE
BOJTHBI, IIYHAMH, 3XO0, [IBETA TEJI, ONTUYCCKUE SBJICHUS B MMPUPOE, OMOIOTUIECKOE
JEHUCTBUE BUAMMOrO, VYIAbTPadUOIETOBOIO M PEHTICHOBCKOTO H3JIyYCHUH,
€CTCCTBEHHBI PaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJTHOAKTHBHOE
U3ITy4YE€HUE TPUPOJHBIX MUHEPAIOB JIEUCTBUE PATMOAKTUBHBIX H3IYYCHHUH Ha
OpPraHW3M 4YeJOoBeKa), MPH ITOM IEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUYECKUX SBICHUN;

OMKCHIBATh W3YYEHHBIC CBOWCTBA TeNl U (U3MUECKHUE SIBICHHS, UCIOIB3YS
dusnuecknue BENMWYWHBI (CPelHSST W MTHOBEHHAas CKOPOCTh Tejla TIpH



HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, MEPEMEILICHHE IPU PABHOYCKOPEHHOM
OpPAMOJIMHENHOM  JIBH)KCHUHM,  YIJIOBass  CKOPOCTb,  IEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CUJIa TPEHUS, CUJla YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOIO
NaJICHUs, BEC TEJA, LIEHTP TSHKECTU TBEPAOTO Teja, UMITYIbC TeJla, UMITYJIbC CUJIbI,
MOMEHT CHJIbl, MEXaHUYECKasi padoTa U MOLIHOCTb, MOTEHIIMAJIbHAS YHEPTUs TENa,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIU, TOTEHIIMATIbHASI SHEPTUSI CHKATOU MPY>KUHBI,
KMHETUYECKasi SHEprusi, IMOJHAas MEXaHW4YecKas OJHEprusi, Nepuoj, U YacTtora
Kosie0aHui, MEePHOJ MATEMATUYECKOTO U MPYKUHHOTO MasiTHUKOB, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCThb CBETa, IOKAa3aTesib MNPEIOMIICHUS
Cpelbl), TMpU  ONWCAHUU TMPaBUWIBHO  TPAKTOBaTh  (U3HMYECKUH  CMBICI
UCTIOJIb3YEeMbIX BEIUYWH, MX OOO3HAYEHUS M €IWHUIIBI (PU3NYCCKUX BEIUYUH,
HaxoauTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaduKK U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKkTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SABICHUS U  MPOIECCHI,
UCIIONIBb3YSl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUIL
CyNEpHnoO3UMLUNA CWJ, TPHUHIMI OTHOCUTENbHOCTH ['aymunes, 3akoHbl HproToHa,
3aKOH COXpaHEHUs MMITYJbCa, TEOPEMY O KMHETHYECKOM SHEpPruu, 3akoH ['yka,
3aKkoH bepHyIM, 3aKOHBI OTPaKEHHSI U TPETOMIICHUS CBeTa, (POpMYyITy TOHKOU
JIMH3bI, TUTAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTI'O $]1pa, 3aKOHbI
COXpaHEHHS 3apsJ0BOTO U MAcCCOBOTO YHMCEN IMPHU SAECPHBIX PEAKIUAX, IPH 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTpOUTH (PU3HUECKHE MOJEIH pPeajbHBIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIJICISITh TPU 3TOM CYILECTBEHHBIE U BTOPOCTENEHHBIE CBONCTBAa OOBEKTOB,
IPOLECCOB, SBJIICHUM, NPUMEHATh (QU3NYECKUE MOJEIH Uil OOBSICHEHHUS
(u3nYecKuX MPOLECCOB U PEIICHUs yUECOHbIX 33/1a4;

OOBSCHATH (PU3UUYECKHE SIBICHHUSI, MPOIIECCHl U CBOMCTBA TeJl, B TOM YMCIIE B
KOHTEKCTE CHUTyalluidi MNpaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa, M peniaTh
KAueCTBEHHbIE 3aJaud, B TOM 4YHCIE TPeOYyIOIIHe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU STOM BHIOMpATh aJ€KBATHYIO
bu3nuecKy0 MOeINb, BHISBISATh MPUYUHHO-CIICICTBEHHBIE CBSI3M M BBICTPAUBAThH
JIOTUYECKYIO IEMOYKY PpacCyXIECHUW W3 2—3 1aroB € ONOpOMl Ha H3yYCHHbIC
CBOMCTBA (DU3MUECKUX SIBICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pelaTh PacUyETHBIE 33a4d MO0 M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpasi aJeKBaTHYI (U3UYECKYI0 MOJENb, C HCIOJIb30BAHMEM 3aKOHOB U
(opMyI, CBA3BIBAOIINX (PU3UUECKUE BEIMUMHBI, 3aIIMChIBAaTh KPAaTKOE YCIIOBUE U
pa3BEPHYTOE pEIIEHWE 3a7auM, BBISBISATH HEAOCTAIONME WA U30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOP METOJA PpELIEHUs 337adyH, HCIOJIb30BATh
CIPAaBOYHBIE JaHHbIE, TPUMEHSTh METOJIbl aHaJIM3a Pa3MEepPHOCTEH, UCIOIb30BaATh
rpajguuecke  METOABl  pelIeHUs  3aja4, MPOBOAUTh  MaTEMaTHYECKUE



peoOpa3oBaHusl U PaCUEThI, OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAUYCHUS
(¢u3nyeckoll BEIMYUHBI U OINPENEATh Pa3MEpPHOCTh (U3NYECKOW BEIMYUHBI,
MOJTyYE€HHOU TIPH PEIICHUH 3a7a4u;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(¢U3NYECKUX METOAOB, W TMpejiaraTh OPHEHTHPOBOYHBINH CHOCOO pelieHus, B
ONKMCAaHUU  HCCIEJOBAHMSA  pPacHo3HaBaTh  IPOBEPSEMOE  MPEAMNOIO0KEHHE
(runore3y), OLEHMBATh IMPABUIBHOCTh TMOPSAAKAa MPOBEACHUS HCCIEIOBaHMS,
UHTEPIPETUPOBATH MOMyYEHHBIN PE3yIbTaT;

MPOBOAUTH OIBITHI 1O HAOIIOIEHUIO (PU3UUECKUX SBICHUM WU (HU3HMUECKUX
CBOWCTB TeJ (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHUs DHEPTHH,
3aKOHA COXPAaHEHHs HMITyJIbCa, AeMcTBUE 3aKoHAa bepHyuIM M BO3HHKHOBEHHE
NOIBEMHONW CHJIBI KpbLIA, 3aBUCUMOCTb TMEpuoAa KojJeOaHUW MPYKUHHOTO
MasTHUKa OT Macchl TIpy3a U JKECTKOCTH TMPYKUHBl M HE3aBUCUMOCTb OT
aMIUTUTYABl MaJbIX KojJeOaHWid, TPSAMOJIMHEWHOE pPACIPOCTPAHCHHE CBETA,
pas3iokeHue Oeloro cBeTa B CHEKTP, U3YUYEHHUE CBOMCTB M300paXEHUs B MIOCKOM
3epKajie ¥ CBOMCTB M300pa)KeHHs MpeaMeTa B COOMparoiel JuH3e, Ha0I0IeHue
CIUIOIIHBIX M JMHEWYATBHIX CHEKTPOB U3IydeHUs): GOpMyIHpOBaTh MPOBEPSIEMOE
OpeanojokKeHue (TUmoTre3y) O BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJEHUM,
CaMOCTOSITEJILHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyAOBaHMS,
OIKCHIBATh XO/[] OIbITa U (POPMYIHUPOBATH BHIBOJIBI;

IPOBOJUTH TPU HEOOXOAUMOCTH CEPHIO MPSMBIX HM3MEPEHUH, OMpeaess
cpeHee 3HAUEHHE M3MEpPAEMOMl BEIMYMHBI UM ONpEAENsis MOrPEHIHOCTb
pPE3yNbTaTOB TMPSAMBIX H3MEPEHUM, OOOCHOBBIBATH BBHIOOP CHocoba M3MepeHus
(M3MepuUTENHLHOTO MpUdopa);

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYUH (CpeIaHssI CKOPOCTh
U YCKOpPEHHE Tela TpPU PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOTO
najieHus,  KECTKOCTh  MPYXKHUHBL, KOI(PGUIUEHT  TPEHUS  CKOJIBXKCHHUS,
MeXaHh4yeckas paboTa W  MOUIHOCTh, 4YacToTa U MepuojJ  KojeOaHui
MaTEMaTUYeCKOro U  NPYKMHHOTO  MAaATHUKOB, (OKYCHOE  PACCTOSHUE
cobOuparomieii JMH3BI W €€ ONTUYeCKas Cuja, paJAuoOaKTUBHBIM (¢OH) C
UCIOJIb30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX NPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEHHs, IUIAHUPOBATh W3MEPEHHs, CaMOCTOATEIbHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0O  YCTAaHOBKY, BBIUHMCISATH  3HAYCHHE  BEIUYMHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl, OLIEHUBAsI MOTPEIIHOCTh PE3YJILTATOB
KOCBEHHBIX H3MEPEHHU;

IPOBOJIUTH HKCIEPUMEHTAIbHBIE HCCIEI0BAHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTh MYTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JIBHKEHUH 0e3
HAYagbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJNBXEHUS OT CHJIBI
HOPMAJIbHOTO JIaBJIE€HUS, Mepuoja KOJeOaHWH MaTreMaTHYeCKOro MasiTHHUKa OT



JUIMHBl HUTH, OIpEACNICHNE YCKOPEHHsS CBOOOJHOrO TMaJeHUs, HCCIEI0OBaHUE
M3MEHEHUS BEJIMYMHBI M HAIPaBJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCTb yIja
OTpaXEHHUsI CBETAa OT yrja MaJeHus, yria NpeJOMJICHHs OT YIja MNaJeHUs
CBETOBOI'O JIy4a, MCCIEIOBAaHUE TPEKOB: M3MEPEHUE OHHEPrud YacTULbl IO
TOpPMO3HOMY MyTH (110 (poTorpadusimM)): COBMECTHO C yuutesieM (HOpMyJIUpoBaTh
3aJa4y U TUIIOTE3y HCCIIEeI0BaHMs, CAMOCTOATEIbHO MJIAHUPOBATh MCCIIEI0BaHUE,
CaMOCTOATENIbHO COOMpATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, IPEICTABIATH
MOJyYEHHBIE 3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BHUAE TaOJUIl U TpadHKOB,
OLIEHMBATh MOTPEUTHOCTH, JAENIaTh BBIBOABI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOJro1aTh MpaBuia Oe30macHOro Tpyda Ipu pabore ¢ JabopaToOpHBIM
000py/IOBaHHEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPOM Ha WX omucaHus (B TOM
YHClie: CIUIOMETp, AATYUKU TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKera,
9XOJOT, OYKH, MEpUCKOM, ¢oToarnmapar, MUKPOCKON, TEJIECKON, ONTHUYECKHE
CBETOBO/JIbI, CIIEKTPOCKOII, JAO3UMETpP, Kamepa BuibcoHa), UCHONIB3Yys 3HAHUS O
CBOWCTBAxX (PM3UUYECKUX SIBJICHUNA M HEOOXOAMMbIE (PHU3MUECKHE 3aKOHOMEPHOCTH,
UCMOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, W3MEPHUTENBHBIX NPUOOPOB U TEXHOJIOTHUYECKHX TIPOILIECCOB MPH
peleHuy Y4eOHO-NIPaKTUUYECKUX 3a7ady, ONTHYECKHE CXEMbI ISl MOCTPOEHUs
U300pakeHUH B IJIOCKOM 3€pKaJie U COOMPAOIEH JIMH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIUIO O IPUMEpax) MPaKTUYECKOro
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHU AJsi 00eCredeHUs
0€30MacHOCTH TpU OOpALEHUH ¢ NPUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMM,
COXpaHEHHUsl 370pPOBbsI U COOJIIOJIEHUST HOPM OHKOJIOTMYECKOTO TIOBEACHUS B
OKPYXKAIOLLIEN CPEAE;

OCYILECTBIISITh MOUCK MH(pOpMauu pundeckoro coaepxxkanus B uTepHere,
CaMOCTOATENFHO (OPMYIUPYS MOUCKOBBIM 3aMpoOC, HAXOAUTh MYTH OIpPEIeICHHUS
JIOCTOBEPHOCTH TMOJYYE€HHOW HHGOpMallUM HAa OCHOBE HMMEIONIMXCA 3HAHUU U
JIOTIOJTHUTENIbHBIX NCTOYHUKOB,;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy (PU3MUYECKOTO COACp>KaHUs, CIPABOUYHBIE MAaTE€pPHAJIbI, PECYpChl CETH
Wnutepuer, BmageTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpMAIHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE INMHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
UH(POpPMAIMN U3 HECKOJIBKMX MCTOYHHMKOB (DU3MUECKOTO COAEpkKaHU, MyOIMYHO
IPEJICTABIIATh PE3YNbTAaThl IPOEKTHON MM MCCIIEOBATEIbCKON AESITEIbHOCTH MTPH
3TOM TPAMOTHO HCHOJb30BaTh H3YYECHHBIM NOHATUWHBIA AaImapar H3y4acMoro



pasnena GU3MKKA M COMPOBOXKIATHb BBICTYIJICHHME IMpPE3CHTalMe ¢ yd&€Tom
0COOCHHOCTEW ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
1.1 duznka — HayKa O IPUPOJIES 2
1.2 du3nyecKne BEIUYNHbI 4
1.3 EcTecTBeHHO-HAay4HbII METOA MO3HAHUS 2
Uroro no pazneny 8
Pa3nen 2. [lepBoHayajibHble CBe/IeHHsI 0 CTPOEHNH BellleCTBA
2.1 Crtpoenue BeniecTa 2 1
JIBM>KEHNE U B3aUMOEH CTBHE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSTHUS BEIlIeCTBa 1
Uroro no pazneny 7
Pa3nen 3. /IBM:KeHHE U B3aMMO/IeHCTBHE TeJ
3.1 MexaHndecKoe IBUKCHHE 10
3.2 WNuepuwus, macca, mIIOTHOCTb 9
3.3 Cwuita. Buasr cur 15 3
Wroro mo pazneny 34
Pasnen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
4.1 Hasnenue. [lepenada naBieHus TBEPIABIMU 5 2




TE€JIaMH, ) KUJKOCTAMHU U ra3aMH

4.2 JlaBjieHHE KUIKOCTH
4.3 ATtMocdepHOe naBieHne 1
44 I[CI}'ICTBITI.G JKHUIKOCTH U ra3a Ha 12 3
NOTPYKEHHOE B HUX TEJIO
Hroro mo pazneny 28
Paznen 5. Pabora u MomiHOCTB. JDHeprust
5.1 PaGora 1 MOIIHOCTH 6
5.2 [TpocThie MEXaHU3MBI 8
5.3 MexaHn4eckast SHEprus
Hroro mno pazaeny 19
Pa3nen 6. IloeTopuTe1bHO-00001AI0 U MOYJ/Ib
6.1 [ToBTOpHTENHHO-0000AIOIIN MOTYITH 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KUIIACC

KosuuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3ieioB ¥ TEM udposLIe
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NMporpaMMmbl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TenjsioBble siBJIeHUS
1.1 CrpoeHue U cBOICTBa BelllecTBa 6
1.2 TenoBbIe TTPOLIECCHI 33 1 6.5
Hroro no pazneny 39
Pa3znen 2. DjekTpuyeckne 4 MAarHUTHBIE SIBJICHUSI
21 DnexTpuuecKue 3apsapl. 3apsHKeHHBIE Tela 9 1
' U UX B3aUMOJICHCTBUS
2.2 IToCTOAHHBIN 2IEKTPUYECKUN TOK 31 1 10
2.3 MarauTHbIE IBIIEHUS 11
24 DJIEKTpOMarHuTHasI HHAYKIUS 7 1 1
Hroro mo pazneny 58
Pasnea 3. [loBTOpUTENIBHO-0000 A0 IMIA MOAYJIb
3.1 [ToBTOpHTENHHO-00001AIOIINNE MOYJTH 5
Hroro no pazaeny 5
OBHIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 102 3 22.5




9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoasbnsbie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero
1.1 30 1 4
OTIMCAHUS
1.2 BzaumopeiictBue Tei 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Hroro no pazneny 63
Paznen 2. Mexanudeckne KoJie0aHUsSI M BOJTHBI
2.1 MexaHndeckue KojeOaHus 8 3.5
2.2 MexaHnudeckue BOJIHbI. 3BYK 10 3
Hroro no pasaeny 18

Pa3nen 3. 3.]'IeKTp0MaI‘HI/ITHO€ moJi€ U JJIEKTPOMATHUTHBIC BOJIHbI

3.1

DNEeKTpOMarHuTHOE M0JI€ U
3JIEKTPOMAarHUTHBIE BOJIHBI

6

Uroro no pazneny

Paznena 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacIpoCTpaHEHUs CBETa
4.2 JIuH3BI ¥ oNTHYECKHE TPHUOOPHI
4.3 Pasnoxenue Genoro cBera B CIIEKTP




Uroro no pazneny 16
Pa3nen S. KBantoBble iBJIeHUSA
5.1 HcenyckaHue U NOTIIOIIEHUE CBETa ATOMOM 1
5.2 CrtpoeHue aTOMHOT O si7pa
5.3 SnepHble peakiuu
Htoro no pazgeny 16
Pa3nea 6. IloBTopuTe1bH0-000011AK0IIUH MOAYJIb
6.1 MexaHnuueckue sBjeHUs (IOBTOPUTEIbHO- 6 3
' 0000 ArOIKHA MOLYJIb)
6.2 TenmnoBsle siBICHUS (TIOBTOPUTEIHHO- 3
' 0000 1IaroIMHi MOLYJIb)
6.3 DJIEeKTPOMArHUTHBIC SIBIICHHS 3 1
' (TTOBTOPHUTENILHO0-000011aI0IIN I MOJTYJIb)
6.4 CaetoBble siBJIEHUS (TOBTOPUTEIBHO- 1 1
' 00000 IMH MOJTYJIb)
6.5 [ToBTOpUTENHHO-00001AONTNI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 26.5







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HMara nu(ppoBbIE
Tema ypoka Konrtpoiasbnsbie | IlpakTHyeckue
n/n Bceero U3ydYeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
1 ®dusnka — Hayka o nmpupone. JABinenus 1
IPUPOABI
2 duznueckue sIBICHUS 1
®duznueckue BeIUYNHbI. Pa3MepHOCTb.
3 duznueckue npuoopkl. [TorpemHocta npu 1
MPSMBIX U3MEPEHUIX
Ypok-uccinenosanue "M3mepenue
4 JIMHENHBIX pa3MepOB TEJ U IPOMEXYTKOB 1 1
BpemeHn"
5 JIaGopartopHas pabota "M3mepenue 1 1
00bEMa KUAKOCTH U TBEpAOTO Tena"
5 JlabopatopHas padota "OmnpeneneHue 1 1
pa3MepoB MaibIX Ten. Meron psaaoB"
Mertoapl HayyHOro nozHanus. Onucanue
7 (uU3NYECKUX SBJIEHUI C TOMOILIbIO 1
MozeIen
VYpok-uccnenoanue "[IpoBepka
3 TUIIOTE3bL: JaJbHOCTD MOJETA IapUKa, 1 1
MyIEHHOT' 0 TOPU30HTAJIBHO, TEM OOJIbIIIE,
4yeM OOoJbIIe BRICOTA ITycKa"
9 Crpoenue BemectBa. OMBITHI, 1




JTOKa3bIBAOIINE TUCKPETHOE CTPOCHUE
BELECTBA

10

JlabopaTopHas pabora "OreHka quamerpa
aTOMa METOIOM PSIOB (C UCIOIH30BAHUEM

¢dororpaduii)"

11

VYpok-uccnenoranue "Habmonenue
TETJIOBOT'O pacilivpeHusi ra3oB. ONbIThI 10
O0OHAPYKEHUIO IEUCTBUS CHUII
MOJIEKYJISIPHOTO MPUTSKEHUs"

12

JIBuxxenue yactul Bemecta. Juddysus.
BpoyHoBckoe aBUkKEeHHE

13

VYpok-uccrnenosanue "Habmonenne u
00BsICHEHHE OPOYHOBCKOT'O IBHIKEHUS U

mupdysun"

14

B3auMopeiicTBre yacTUIl BEIISCTBA:
MPUTSKEHUE U OTTAIKWBAHUE

15

ArperaTHble COCTOSIHUSI BEIIECTBA.
OcobOeHHOCTH arperaTHbIX COCTOSIHUM
BO/JIbI

16

Mexanunueckoe naBuxkenue. [1yTs,
TpaeKkTopusl, epeMelieHrn e

17

PaBHOMEpHOE U HEpaBHOMEPHOE
neuxeHue. CKopocTb

18

Haxoxnenue ckopocty, IyTH U BpeMEHU
IIPY PABHOMEPHOM IIPSIMOJIMHEHHOM
JBUKEHU U

19

Jlabopatopnas padota "OmnpeneneHue
CKOPOCTH PaBHOMEPHOT' O ABMKEHHS "




I'paduku npssMOIMHEHHOrO PaBHOMEPHOI'O

20
JIBUKCHHUSI

21 Pemenne 3amau no teme "Pacuet cpenneit
ckopoctH"
JIabopartopnast pabota "Onpenenenue

22 cpenHel CKOPOCTH CKOJIBXEHHS OpycKa
WM IIapuKa [0 HaKJIOHHOM MIocKocTy"

93 OtHOCUTENBbHOCTD ABMXKeHHS. ClloKeHne
CKOpOCTEH IpH MapaieIbHOM JBHKECHUH
[Tonyuenue u ananu3 rpaukoB

24 3aBUCUMOCTH IIYTH U CKOPOCTH JIBUKEHUS
OT BpEMEHHU
Pemenue rpaduyeckux 3a1ay mo Teme

25 "Mexanuka. PaBHOMepHOE
MPSMOJIMHEHHOE ABUXKeHue"

26 SIBneHye HHEpUHUH. 3aKOH UHEPINHU
B3anmoneiicTBre TeN Kak MpUYHHA

97 U3MEHEHUs cKkopocTh. Macca Tena kak
Mepa HHEPTHOCTHU TeJa MPH
MOCTYMAaTEeIbHOM JABUKECHUH

28 VYpok-uccinenoanue "CpaBHEHUE MACC 110
B3aUMOJICH CTBUIO TEN"

29 IInoTHOCTE BelecTBa

30 Jlabopatopnas padora "OmnpeneneHue
IJIOTHOCTH TBEpAOro Tena'

31 Pemenue 3agay mo teme "Macca Tena.
IImotHOCTE BerecTBa"

32 Cwmecu u crinaBel. [loBepxHOCTHAs 1




JIMHEWHAs MJIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
Teme "®du3nka — HayKa o MpUPOJE.

33 [TepBoHavanbHBIC CBEIEHUST 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BEIIECTBA.
Mexanuka"

KonTtposnbsnas pabora no reme "®dusnuka —

34 Hayka o npupoje. [lepBoHavanbHbie
CBelleHUs1 00 aTOMHO-MOJIEKYJIIPHOM
CTpoeHuu BemecTsa. Mexanuka"

35 Cumna. SIBnenue tarorenus. Cuma TSKECTH

36 N3ob6paxenue cui. Pemenue 3anay no
teme "OnpeneseHue CUibl TKECTH"

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. U3mepenue cun. [unamomerp
VYpok-uccrnenosanue "Habmronenne

39 U3MEHEHUsI CKOPOCTH IIPH
B3aUMO/ICHCTBUM Teu"

40 Pemenne 3amau no teme "Cuiia ynpyrocTi.
Bec Tena"

JlabopaTopHas pabora "OmnbITHI,

41 JIEMOHCTPUPYIOIIKE 3aBUCUMOCTD
pactsokeHus (aedopManun) npy>KUHbI OT
MPUITIOKEHHOMN CUITBI"

42 Cuna TpeHus

43 Cnoxenue cuil. PaBHoeiicTByOIIas cuiia

44 Pemenue 3a7a4 mo teme "CrnoxeHne CHJL.

PaBHopeiicTByrOmIas cuma"




Pemenune 3agay no teme "B3anmoaencTBue

45 tesn. Cuiibl B MeXaHuke"
Pemenne 3amau no teme "Cuna tpenus'.

6 Ypok-uccienoBaHue no Teme
"UccnenoBanue 3aBUCUMOCTH CHJTBI
TPEHHS OT TIJIOIIAU COMMPUKOCHOBEHHUS "
JlaGopaTtopHas padota "OnbIThl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI

47 TPEHUS CKOJIBXEHHUSI OT CUJIbI JABJICHUS U
XapakTepa COMPUKACAIOIINXCS
nosepxHocren"

48 Pentenune 3amau mo teme "B3aumoneiicTBue
tesn. Cuiibl B MeXaHuke"

49 KonrtponpHas pabora o reme
"B3aumoneiictBue Ten"

50 JlaBieHue TBEPABIX TEI

51 Ypok-3kcniepumeHT "Croco0s
OTIpe/IeICHHsI TaBJICHUS TBEPOTO Tea'

59 VYpok-uccienoBanue "3aBUCUMOCTb
JIaBJICHUS ra3a OT TeMIlepaTypol"”

53 JlaBnenue >xuKoCTeH U ra3oB. 3aKOH
[Tackans

54 [THeBMaTHUECKHE YCTPOMCTBA

55 3aBUCUMOCTbH JIaBJICHHS )KHJIKOCTH OT
ITyOUHBI

56 I'mppocratnueckuii mapamgokc

57 VYpok-nipoekT "M3ydeHne cooOmarmmxcs

cocynioB"




Ypok-koHpepenuus "I napaBanyeckue

58 .
MEXaHHU3MBI

59 Hcnonb3oBaHue BHICOKUX JaBICHUI B
COBPEMEHHBIX TEXHOJIOTHIX

60 Pemenwne 3anau o teme "JlaBieHue
JKUIKoCcTH"

61 ATmocdepa 3eMITH U TPUUUHBI €€
CYLIECTBOBAHHUS

62 VYpok-uccinenosanue "lIposiBaenue
NeUcTBUS aTMOC(EPHOro JaBiacHUs "

63 W3mepenne atMocepHOro JaBiIeHHUS.
OnbiT Toppuuenu
3aBUCUMOCTbH aTMOC(EPHOI'0 1aBJIEHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s
U3MEpEeHUs aTMOC(HEPHOTO 1aBJICHUS

65 BbapomeTtp-anepounn. AtmochepHoe
JIaBJICHUE Ha PAa3JIMYHBIX BBICOTAX

66 BritankuBatomas cuna. 3akoH Apxumena

67 Pemenue 3anau no reme "3akoH
Apxumena"
Ypok-uccienoBaHue

68 "DKcrepuMeHTaIbHOE OOHAPYKEHNE
NeUCTBUS KHUAKOCTH U ra3a Ha
IIOTrpy>KEHHOE B HUX TeNOo"
JIabopaTtopHas pabota "Omnpenenenue

69 BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha

TEJ0, MOTPY>KEHHOE B )KUAKOCTD"

70

[ImaBanue Ten




Jlabopatopnas pabora "MccnenoBanue

71 3aBUCUMOCTH Beca Teja B BOAE OT 00beMa
MOTPYy>KEHHOU B XKUJIKOCTh 4acTH Tena"

72 BosnyxomnnaBanue. [1maBanue cynos

73 Pemenue 3anay no teme "3akoH
Apxumena. Y caoBus MiaBaHus Ten"
Pemenne 3amau mo teme "JlelicTBre

74 KHUJKOCTH U Ta3a Ha MOrPYKEHHOE B HUX
Teno"
Ypok-nipoekt "KoHcTpynpoBanue

75 apeoMeTpa MM JIOJIKH U ONPEICIICHHE
rpy3onoabséMHOCTH "
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo

76 teme "JlaBlieHHE TBEPABIX T, )KUAKOCTEH
u ra3oB"

77 KonTtponbshas pabora no teme "JlaBnenue
TBEPJIbIX TeJ, KUJIKOCTEH U ra3oB"

78 Mexanudeckas pabora

79 MomHocCTb

80 Pemenue 3aau Ha onpenenenue paboThl U
MOITHOCTH

81 PaboTa cuiibl TSYKECTH U CUIIBI TPEHUS

82 Pewenue 3axay o treme "PaGora cuibl
TSOKECTH U CUJIbI TpEeHUS "

83 VYpok-uccinenoanue "Pacyét MOIIHOCTH,
pa3BUBaEMOil pu NoAbEME MO JieCTHUIE"

84 [IpocTbie MexaHN3MBbI

85 MowmenT cuibl. [IpaBuio MoMeHTOB




Jlabopatopnas pabora "M3ydeHue npaBuia

86 pblyara Jijisi OJABMYKHOT'O M HETIOABUYKHOTO
6110K0B"

87 "3o50TO€ MpaBUIIO" MEXaHUKU

88 VYpoxk-nipoekt "[IpoekTrpoBanue
MIOJIMCIAcTOB C 3aJaHHBIMU MapameTpaMu”
VYpoxk-koHdepenuus "lIpoctsie

89 MEXaHHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranuzmax"

90 Koapdunment monesnoro neiicteus
MPOCTHIX MEXaHU3MOB
JIabopaTtopHas pabota "Omnpenenenue

91 KIIJI moaBH»XKHOI'O ¥ HEMOABUKHOT'O
0J10KOB"

92 Mexanunueckas sHeprusa. Kunetnueckas u
MOTEHITNATbHAS DHEPT U

03 3aKOH COXpaHEHUsI MEeXaHUYECKOM
SHEPruu
VYpok-3kcnepuMeHT "DKCrepuMeHTaIbHOEe

94 OTIpe/IeICHNE U3MEHEHUS KHHETUYECKOM U
MOTEHIINATBHON YHEPTUU MPH CKATHIBAHUU
T€Ja 110 HAKJIOHHOM ITOCKOCTH"

95 [TonroroBka K KOHTPOJIBHOM paboTe Mo
teme "PaboTta u MoImHOCTh. DHeprus"

96 Kontponbshas padora no reme "Pabota u
MOUIIHOCTh. DHeprus"

97 PaboTa ¢ TekcTtamu no teme

"MexaHndeckoe ABMxeHue"




98 PaGoTa ¢ Tekctamu o Teme "CtpoeHue 1
Berecrsa"
99 Pa6oTa ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pa6ora ¢ Tekctamu o TeU:Me "JlaBneHue 1
TBEPABIX TeJI, KUAKOCTEH 1 ra30B"
101 Pabora ¢ Tekcramu o Teme "DHeprus’” 1
102 Pabora c TCI'('CTaMI/I no teme "[Ipocrteie 1
MEXaHU3MBbI
OBIIEE KOJIMYECTBO YACOB I10 102 93

I[TPOTPAMME




8 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne aTra ugposbie
n/n Tema ypoka Bcero Koutpoaruere | Mpakruieckue iy%mm :)lﬁ[()bal;OBaTeJIbele
padoThI padoThI pecypes!
OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIISIPHO-
1 KMHETUYE€CKON TEOPUHU U UX OIBITHBIE 1
MOATBEPKAEHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mopenu TBEpAOro, )KUAKOT0 U 1
ra3000pa3HOro0 COCTOSIHHUM BEIIECTBA
VYpok-koudepennus "Kpucrammmyeckue u
4 amopdusie Tena. ['paden. [Tomyuenne 1
MCKYCCTBEHHBIX aJIMa30B"
5 CmauyuBaHue U KalWUIAPHOCTb. 1
[ToBepXHOCTHOE HATSHKEHUE
TemioBoe pacIIupeHNe U CKaTue
Tennosoe auxkenue. Temneparypa
8 TemrmepaTypHbI€ KAk 1
9 BHyTpeHHss1 SHEprUs U criocoObl e 1
W3MEHEHUS
10 Buns! remionepenaun 1
VYpok-koHpepenius "Mcnonb3oBanue
11 TETJIOBBIX CBOMCTB BEILIECTB M MAaTEPUAJIOB B 1
LeNsIX SHeprocoepexkeHus"
12 KommuectBo TeninoTsl. Y enbHast 1

TCILJIOCMKOCTb




13

VYpok-uccinenosanue "[IpoBepka runoresbt
JIMHEHHOHN 3aBUCUMOCTH JJIMHBI CTOJI0UKA
KUJKOCTH B TEPMOMETPHUUECKON TPyOKe OT
TemnepaTypbl"”

14

YpaBHEHHME TEIIOBOTrO OanaHca.
TennooOMeH 1 TEMJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

JlaGoparopHas pabota "MccnenoBanue
ABJICHUSI TEIJIOOOMEHA IIPU CMELIMBAaHUU
XOJIOJHOM U TOpsiueid BOAbI"

16

Pemenue 3agau no reme "TennooOMeH u
TEIJIOBOE paBHOBecue"

17

JlabopaTopHas pabora "Onpenenenue
KOJIMYECTBA TETLJIOTHI, TOJIYYE€HHOTO BOJION
MIPH TETJIOOOMEHE C HAarPEeThIM
METAJITMYECKUM [UIUHIPOM "

18

IInaBneHue u OTBEpAEBAHNE
KPUCTAJUIMYECKUX BEILECTB. Y IeIbHAs
TEIUIOTA IJIABJICHHUS

19

Pemenue 3anau no reme "[lnaBnenue n
OTBEP/IEBAHME KPUCTAININYECKUX Te"

20

JlabopaTopHas pabora "Onpenenenue
yIeIbHOM TEIJIOTHI ITaBJIeHHS Jbaa"

21

Ypok-uccnenopanue "CpaBHEHUE MPOIECCOB
IJIaBJICHUA KPUCTAJUIMYCCKUX TCIT U
pasMsAryeHus Ipu HarpeBaHuu aMOphHBIX

n

TSI

22

[TapooOpa3oBaH¥e U KOHICHCAIIUS.




Hcnapenue

Kunenwne. YaensHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb

23
TeMIepaTyphbl KHIIEHUS OT aTMOC(EPHOTO
JIaBIIEHUS

24 Pemenne 3anau mo reme "[lapoodpazoBanue
n Kunenue"
VYpok-uccrnenosanue "OO0bsiCHEHNE

25 3aBUCUMOCTH TEMIIEPATYPbl KUIICHHSI OT 1
napiieHus"

26 HacplleHHbIA 1 HEHACBIIIEHHBIN nap.
BiaxxHocTh BO3tyxa
BrnaxHocTh BO3ayXa U €€ U3MEPEHUE.

27 JlabGopaTopHas padora "Onpenenenue 05
OTHOCHUTEIHLHOM BJIAXKHOCTH BO31yXa"

28 Pemtenue 3amay mo teme "Bnaxnocts"
Pewrenvie 3a1au 1 aHaM3 CUTyaluid,

29 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHEH CaIliH

30 DHeprus TOIHMBA. Y IeIbHAs TEIIOTa
cropanus

31 [TpuHIUTIBEI PaOOTHI TEIIOBBIX JIBUTATEICH

32 [TapoBas TypOuHa. J[Buraresnb BHyTPEHHET O
cropanus

33 KIIJI TenioBoro aBuratels

34 Pemenue 3amau mo Teme "KIIJI TenmoBoro
nsurarena"”

35 Ypok-koHpepenuus "TennoBbie ABUTATEN




Y 3alllUTa OKPY’Karolen cpeanl"”

36 TemnioBbIe TOTEPU B TEILJIOCETIX

37 3aK0H COXpaHEHUS U MPEBPAICHUS SHEPTUH
B MEXaHUYECKUX U TEIJIOBBIX Mpolieccax
[TonroToBKa K KOHTPOJILHOW paboTe MO TeMe

38 "TenoBblie siBJICHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUM BeliecTBa"
KontponpHas pabora o teme "Tensnossle

39 sBIIeHUs. MI3MeHeHne arperaTHbix
COCTOSIHHM BelecTna"

40 OnexTpusanud Ten. J[Ba pona 3apsaoB
VYpok-uccinenosanue "MccnegoBanue

41 Croco0OB Pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42 B3aumoneiicTBre 3apspkeHHBIX Te. 3aKOH
Kynona
Onekrpuyeckoe noie. Hanpsok€HHOCTD

43 anekTpudeckoro nmoist. [Tpunnumn
CYIEPIO3ULIUU IJIEKTPUIECKUX MOJIeH

44 Hocurenu snexTpudeckux 3apsaos.
DnemeHTapHblil 3apsa. CTpoeHue aToma

45 3aK0H COXpaHEHHS JIEKTPUIECKOT 0 3apsiia

46 [TpoBOAHUKY, AUBIIEKTPUKHU U
MOJTYTIPOBOAHUKHU

47 Ypok-koHpepeHus "DnekTpusanus B
MOBCEIHEBHOM KU3HU"

48 Pemienne 3amau 1o Teme "3aKOH COXpaHEHUS

AJIEKTpUYECKOro 3apsiaa"




DnekTprudeckuil Tok. Mcrtounuku

49 1
AIIEKTPUYECKOT0 TOKA
VYpok-uccnenosanue "Mccnegopanue

50 JEHCTBUS JIECKTPHUIECKOTO TOJISI Ha 1
MPOBOJAHUKH U TUAJICKTPUKH"

o1 DNEeKTPUUYECKUI TOK B MeTajlIax 1

52 DNIEKTPUYECKUN TOK B XKHUIKOCTAX U rasax 1

53 DJeKTpruecKas nenb 1

54 Cuiia Toka. AMmniepMeTp 1

55 DnexTpuyecKoe HanpsbkeHue. Boibtmerp 1
JlabopaTopHas padora "COopka u

56 HCIIBITAHUE DJIEKTPUYECKOMN 1T 1
MIOCTOSIHHOT'O TOKa"

57 3aBHCUMOCTH CHJIBI TOKA OT HaIlPSDKEHHUSL. 1
3akoH Oma i1 y4acTka 1enu
JlaGopartopHas pabota "MccnenoBanue

58 3aBUCHUMOCTHU CHJIBI TOKA, ITPOTEKAOIIETO 1
gyepe3 pe3ucTop, OT HANPSDKEHHS Ha
PE3UCTOPE U COMPOTUBIICHUS pe3ucTopa”

59 DNeKTPUYECKOE COMPOTUBIIEHUE. Y IETbHOE 1
COIPOTUBIICHHE

50 JlabopaTopHas pabora "Onpenenenue 1
YACIBHOTO CONPOTUBIICHUS TPOBOIHUKA"

61 Pewienne 3ama4 o teme "JIEKTPUIECKOE 1
COIIPOTHUBJIEHHUE. Y 1€IIbHOE CONPOTUBIICHUE"

62 Pemenne 3aga4d mo teMme "3axkon Oma" 1

63 [TocnenoBatenbHOE U apaJIesIbHOE 1

COCANHCHUS ITPOBOJHUKOB




64

JlabopaTopnas pabora "IIpoBepka npaBuiia
CJIOKEHHUS HAPSIKEHUN MpU
MOCJIEIOBATEIbHOM COEAMHEHUH JABYX
pe3ucTopoB”

65

Pemenne 3anau mo reme
"ITocenoBaTenbHOE U MapalIEIBHOE
COEJIMHEHMUSI TIPOBOAHUKOB"

66

JlaGoparopHas pabora "[IpoBepka npaBuia
JUISL CUJIbI TOKA IIPU MapalyIeIbHOM
COECIMHEHUH PE3UCTOPOB"

67

Pemenne 3a/la4 Ha IPUMCHCHHUC 3aKOHA Owma
I pa3iIndHoOro COCAMHCHUA ITPOBOIHHUKOB

68

OJIC u BHYTpEHHEE CONPOTUBIICHHE
HCTOYHUKA TOKA. 3akoH OMa I ITOIHOMI
Lenu

69

Pemenue 3anau no reme "O/[C, BHyTpeHHEE
COIPOTHUBJIEHNE UCTOYHUKA TOKA. 3aKoH Oma
JUTS TIOJTHOM T1ermu”

70

JlaboparopHas pabota "Onpenenenue 9J1C
¥ BHYTPEHHET'O COIPOTHBIICHUS UCTOYHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlabopaTopnas pabora "[IpoBepka nmpaBui
Kupxroda"

73

Vpok-uccinenoanue "M3yueHue BOIbT-
aAMIIEPHBIX XapaKTEPUCTUK HEJINHEHHBIX
3JIEMEHTOB"

74

Pa6ora snexkTpuueckoro Toka. MomHoCTb




SJICKTPUYICCKOI'O TOKa

75

JlabopaTopHas padora "Onpenenenue
pabOTHI U MOLTHOCTH JIEKTPUYECKOT0 TOKa"

76

3axon Jlxoyns-Jlenna. [Torpedurenu
AIIEKTPHYECKOro Toka. KopoTkoe 3aMbikaHme

77

Ypok-korbpepenius "OObsICHEHNE U
MPUHLNI ACUCTBUS TOMAIIHUX
AIIEKTPOHArpeBaTeIbHBIX MPHOOPOB"

78

[ToaroroBka kK KOHTPOJIBHOH paboTe Mo Teme
"DIeKTpuYecKue 3apsibl. 3apsSKECHHbIE TElla
" uX B3auMoaeicTBus. I1ocTOSIHHBIN
ANEKTPUUYECKUHN TOK"

79

KontponbHas pabota 1o Teme
"DnekTpudeckue 3apsibl. 3apsKEHHbIE Tela
U uX B3auMozaeiicTBus. I1ocTOSIHHEBIN
ANEKTPUIECKUH TOK"

80

ITocrosiHHBIC MarHUTHl. MarHuTHOE MOJIE
3eMiM U ero 3HaueHue JJIA J)KU3HHU Ha 3emite

81

Ypok-uccnenosanue "M3yuenue
MarHUTHOTO I0JISl TIOCTOSSHHBIX MAarHUTOB
IpU UX OOBEAMHEHUH U Pa3JeIeHUH.
Busyanusanus noJist mocTOSHHBIX MarHUTOB'

'

82

OnsiT Opcrena. MarautHoe nose
AIIEKTPUYECKOT 0 TOKA

83

OnbiT AMniepa. MarHuTHOE 10J€ KaTYILIKH C
TOKOM. [IpMeHeHMe 3JIeKTPOMarHuToB B
TEXHUKE

84

Cuiia AMmIiepa u ornpenesneHue eé




HanpaBJICHUS

Pemienue 3amau o teme "Cuita Amnepa u

85 onpezeneHue e€ HarpaBieHus "
DNeKTpOABUTATENb TOCTOSIHHOTO TOKA.

86 Hcnonb30Banue 3I1eKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE

87 JlabopaTopHas pabora "V3ydueHue nercTBus
MarHUTHOTO IOJIA Ha IPOBOJIHUK C TOKOM"

88 VYpok-koHpepenuus "llpakTuueckoe
IIPUMEHEHUE JJIEKTPOABUTraTEIECH "

89 JlabopaTopnas pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl AJIeKTpoaBUraTesns”

90 JlabopaTopnas pabora "M3mepenne KI1J]
IEKTPOJBUTATEIBHON yCTaHOBKH"

01 Omnbitel @apajies. 3aKOH JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuio Jlenna
VYpok-uccnenosanue "MccnenoBanue

92 W3MCHEHUH 3HaYCHUS U HaIIPABJICHUS
WHIYKIIMOHHOT'O TOKa"

Pemenue 3amau no teme "3akoH

93 AIIEKTPOMArHUTHON HHAYKIMU. [IpaBuino
Jlenia"

94 Onekrporenepatop. CriocoOs! moTydeHUs
AJIEKTPOIHEPTUn
Ypok-koHpepermus "IAEKTPOCTAHIINH Ha

95 BO300HOBJISIEMBIX HCTOUHHUKA SHEPTUU.

[TpoGsiemsl sxosoruu. TonauBHBIE
AJIEMEHTHI U 3JIEKTpoMoOnIn"




[ToaroroBka K KOHTPOJILHOI paboTe Mo Teme

% "DneKTpOMarHuTHbIE SIBICHUS" .

97 KontponeHas pabora "DiaeKTpOMarHuTHbIE 1
saBieHus"”

98 Paborta ¢ Tekctamu 1o Teme "TerioBeie 1
siBJIeHUS "
PabGoTa ¢ TekcTamu 1o TeMe

99 "DIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 1
U UX B3auMozelicrsue"

100 Pa6oTa ¢ Tekctamu 1o teme "IlocTOSHHBIN 1
ANEKTPUUYECKUH TOK"

101 Pabota ¢ Tekcramu 1mo Teme "MarauTHBIE 1
siBJIeHUS "

102 PabGoTa ¢ TekcTamu 1o TemMe 1
"DneKTpoMarHuTHast HHAYKIUS"

OBIIEE KOJIMYECTBO YACOB I10 102 99 5

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne aTra ugposbie
W/ Tema ypoka Beero Konrtpoasnbie | IlpakTnueckue iy%mm :)lﬁ[()bal;OBaTeJIbele
padoThI padoThI pecypesI
Mexanuveckoe IBkeHne. MarepuaabHas
1 Touyka. CriocoObl onucaHus 1
MEXaHUYECKOT O IBUKEHUS
) Cucrema otcuera. OTHOCUTENIBHOCTD 1
MEXaHUYECKOT O ABMKEHUS
3 BekTopHble BeTUUMHBIL, ONepaluu ¢ 1
BEKTOpPaMHU, IPOEKIIMU BEKTOPOB
4 Pannyc-BekTop MaTepuasbHOM TOYKH, 1
repeMenieHne Ha MIOCKOCTH
5 PaBHOMEpHOE NPSIMOIIMHENHOE IBUKEHHIE 1
6 Pemenue 3anay no reme "PaBHOMepHOE 1
NpSIMOJIMHENHOE IBUKEHHUE"
HepaBHOMEpHOE TPSMOJIMHENHOE
7 nBukeHue. CpeHss 1 MTHOBEHHAs 1
CKOpPOCTb T€Jjia IPU HEPAaBHOMEPHOM
JBUKEHUU
Jlabopatopnas padota "OmnpeneneHue
8 CpemHel CKOPOCTU CKOJIbXKEHUS OpycKa 1 1
WJIM IBVOKCHHUS IIAPUKa 110 HAKJIOHHOM
mIockocTh"
9 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1
JBUKEHUE. Y CKOPEHUE




10

CKOpOCTh PaBHOYCKOPEHHOT'O
MPAMOJIMHEHHOTO JIBIOKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSMOJIMHEIHOT 0
JBUKEHUA"

12

[lepemenienue npu paBHOYCKOPEHHOM
PSAMOJIMHEHHOM JIBHKECHUH

13

JlabopatopHas padota "OmnpeneneHue
YCKOPEHUS TeJla IPU PABHOYCKOPEHHOM
JIBM)KEHUH 110 HAKJIIOHHOM MII0CKOCTH"

14

Pewenne 3amau no teme "llepemenienue
MIPU PABHOYCKOPEHHOM IPSMOIMHEHHOM
NBIKeHNN"

15

JIabopaTtopHas padora "MccnenoBanue
3aBUCUMOCTHU ITYTU OT BPEMEHHU MpU
PaBHOYCKOPEHHOM JIBUYKEHUU 0€3
HayaJbHOW CKOpOCTH"

16

I'padmueckas nuHTEpIpETALUs YCKOPEHMUS,
CKOPOCTH, IPOUIEHHOT' O ITyTH U
IIepEMELICHHUs I IPSMOJIMHENHOT O
ABHUXKCHUA

17

Pemenue 3anau o teme "I'padpuueckas
HWHTEPIpETaLHs YCKOPEHHS, CKOPOCTH,
MPOMICHHOTO MyTH U TTePEMCIICHUS IS
MPSMOJIMHEUHOr0 ABUKEHUS "

18

Yckopenue cBoboaHoro najaenus. OmbIThI
lanunes




Pewenne 3amau o teme "V ckopenue

19 cBOoOOmHOro naaeHus"”

20 JIBm>xenue Tena, OpOIIeHHOT O MOJT YTIIOM K
TOPU3O0HTY

21 Pemenwne 3amau mo TeMe "JIBurkeHuUE TEIA,
OpOIIEHHOT0 MO YTIIOM K TOPU30HTY"
JlabopaTopHas pabota "HMccnenoBanue

22 JBIDKEHUS TeJa, OPOIIEHHOT 0 TIOJT YTJIOM K
TOpU30HTY"
Pemrenue 3agad mo Teme "JIBMKEHHE IO

23 JIEHCTBUEM yCKOPEHHSI CBOOOTHOTO
nageHus"

24 JIBMOKEHUE TI0 OKPY>KHOCTH

o5 JIuHeiiHas U yrioBasi CKOpOCTb, IEPUOI U
4acToTa

26 CKOpOCTh M YCKOPEHHUE TIPH JIBHXKCHHUH T10
OKPYXHOCTH

27 Pemenwne 3agau mo Teme "JIBrkeHne mo
OKpY>KHOCTH"
VYpok-koHpepenius "Pacno3HaBanue u

28 nprOIMKEHHOE ONTMCAHNE PA3TUIHBIX
BHJIOB MEXaHUYECKOT'O JIBH)KCHHS "
[ToaroToBKa K KOHTPOJIBHOU paboTe MO

29 TeMe "MeXaHHYeCKOe ABIKCHHIE U
CHoco0BI ero onucanus"
KonTtponbsHas pabora o teme

30 "MexaHn4ecKoe ABMKEHHE U CIIOCOOBI ero

omucaguga"




31

[IepBbriii 3akoH HeroTOHa. BekTop cuiel

Bropoii 3akon HetoTOHA.

32 PaBHopeiicTBYOIIAA cuiia

33 Tperuit 3akon Hetorona. Cynepmno3unus
CHII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3agay mo teme "Cuia
ynpyroctu"
JlabopaTtopHas pabota "MccnenoBanue

36 3aBUCHUMOCTH CHUJIbI YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTETIEHU
nedopMaIu NpyKUHbI"

37 Cuna tpenus. Koapdunment tpenus

38 Jlabopatopnas pabora "Onpenenenue
ko3 (umreHTa TpeHus CKOJIbXKeHus"
Jlabopatopnas pabora "MccnenoBanue

39 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS OT
CHJIbI HOPMAJIBHOT'O 1aBJieHUs "

40 JIBU>KEHUE TeJ IO OKPYKHOCTH IO
JEHCTBUEM HECKOJBKUX CHJI

41 3akoH bepHysm u mogbpEMHas cuila Kpbuia
VYpok-koHpepenmus "CoBpeMeHHbIE
JeTaTeNbHbIC anmapaTsl, CyJa Ha

42 MOJIBO/THBIX KPBUIbSX, aHTUKPBLIO HA
CKOpPOCTHBIX aBTOMOOWIISIX. [IBHoKeHMEe
rnoes3zia Ha MarHUTHOM moayuke"

43 Cuna TSKECTH U 3aKOH BCEMHPHOTO

TATOTCHUA




JIBU>KEHUE TeJl BOKPYT IPaBUTALM1OHHOTO

44 ueHTpa. [lepBas kocMudeckasi CKOpOCThb

45 HesecomocTs 1 neperpysku

46 PaBHOBecHE MaTepuanbHON TOUYKH.
AOCOI0THO TBEPAOE TEIO

47 MowmeHnT cuibl. [IpaBuino MOMEHTOB

48 VYpok-uccrnenoranue "OnpeneneHue
LIEHTpa TSHKECTU Pa3InYHbIX Ten"
Nmnynbe Tena. U3MeHeHne nMITyJibca.

49 Hmnynbe cuiiel. YIpyroe u Heynpyroe
B3aMMO/IeHiCTBUE

50 3aKOHbI U3MEHEHHUS U COXPAHEHUS
UMITyJIbca

ol PeaktrBHOE 1BHXKEHNE
Pemenue 3anau no reme "3akoH

52 COXpaHEHMs UMIlyJbca. PeakTuBHOE
nBIKeHue"

53 Mexannueckast paboTa 1 MOIIHOCTh

54 PaGoTa cuiibl TSHKECTH, CHITBI YIIPYTOCTU U
CHJIBI TPEHHUS
Jlabopatopnas padota "OmnpeneneHue

55 paboTHI CHIIBI TPEHHS TPU PABHOMEPHOM
JBUKEHHUH TeJla TI0 TOPU30HTAIBHOM
MoBepxHOCTH"

56 CBsi3b 3HEpruu u padoThI
JIabopaTtopHas pabota "Omnpenenenue

o7 paboThI CUIIBI YIIPYTOCTH IPH MOAbEME

rpy3a ¢ HCITIOJIb30BAHUEM HCIIOJABUKHOI'O U




HOIBWXHOTO OJIOKOB"

58

ITorenuuansHast sHEpPrUst

59

Kunernueckas sueprus. Teopema o
KUHETUYECKOU YHEPTUH

60

3aKOH H3MEHEHHS U COXpaHCHUA
MEXaHUYeCKOM OHCPrun

61

Pentenue 3amau mo teme "3aKOHEBI
W3MEHEHUS U COXPaHEHHS] MEXaHUYECKOM
sHeprun"

62

[ToaroToBKa K KOHTPOJIbHOW paboOTe 1O
TeMe "B3auMonencTeue Tel. 3aKOHbBI
coxpaHeHus"

63

KontponpHas paborta o reme
"BzauMoaelicTBUE TEI. 3aKOHEI
coxpaHeHus"

64

Konebartenpuoe nemxenne. OCHOBHBIE
XapaKTepUCTUKH KOJeOaHUil: mepuo,
4acToTa, aMIUIUTYIa

65

MareMaTH4yecKuil U PYKUHHBIN
MasTHUKU. JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH IIEproAa

KoseOaHuii rpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopHas pabota "MccnenoBanue
3aBUCHUMOCTH TIEpHOAa KOJIeOaHH
MPY>KMHHOT O MasiTHUKA OT MaccChl Tpy3a"

67

lapmonmnueckue komedaHus

68

JIabopaTtopHas pabora "U3mepenHue
YCKOpEHUs CBOOOTHOTO mMajieHus "




69

3atyxatoiue Kosnebdanus. BeiHyx1eHHbIE
konebanus. Pesonanc

70

[IpeBpaiienne sHepruu npu
KO0JIEOATEILHOM JBHMIKCHUU

71

VYpok-uccnenosanue "IIposepka
HE3aBUCUMOCTH Ileproza KoaeOaHui
rpysa, NOABCIICHHOI'O K JICHTC, OT MAaCChI

rpysa"

72

MexaHn4yecKre BOJIHBI: MIpOAOJbHBIC U
INOIICPCYHLBIC

73

CBolicTBa MEXaHHYCCKUX BOJH. [[muHa
BOJIHBI M CKOPOCTh €€ pacipoCTpaHEHUs

74

Ypok-uccnenoranue "HabmoneHue
HHTEpPEPEHITUU U TU(PpaKIIMK BOJIH Ha
MOBEPXHOCTH BOJIBI"

75

VYpok-koHpepeHnus "MexaHuuecKkue
BOJIHBI B TBEPAOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. PacnipoctpaneHnue u otpakeHue
3ByKa

77

Pewenne 3anau o teme "3ByK"

78

Ypok-uccienoBaHue
"DKCcneprUMEHTalIbHOE OIpeie/icHU e
T'PaHUI] YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KonebaHuit"

79

I'pomMKOCTE 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC.

80

VYpok-uccrnenosanue "Habmonenue u




00BSICHEHHE aKyCTUY€ECKOro pe3oHaHca"

NHudpasByk u yibrpa3Byk. Konpepenius

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 DNEeKTPOMarHuTHOE M0JIE U
ANIEKTPOMATHUTHBIC BOJIHBI

83 CBoiicTBa 37I€EKTPOMarHUTHBIX BOJIH
VYpok-konpepennus "llkana
2JIEKTPOMArHUTHBIX BOJH. Mcnonb3oBanue

84 JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM
cBsi3u. Pagnonokauus. Kocmuueckast cBsi3b

85 Pemenue 3anaq Ha ornpeneneHne 4acTOThI
Y ITTUHBI 3JIEKTPOMATrHUTHON BOJIHBI

86 DneKTpoMarHuTHasi MpUpoJia CBETa.
CkopocTh cBeTa

87 BouiHOBBIE CBOMICTBA CBETA:!
uHTephepeHIs U JUPPAKITII

88 JlydeBasi MOJIeNIb CBETA M T€OMETPHUECKast
onTuka. MICTOUHMKH cBETa

89 [IpsimonMHelHOe pacpoCTpaHEeHUE CBETA.
3atmenust ConHua u JIyHsl

90 3aKkoH oTpakeHHs cBera. [LImockoe 3epKaio

01 [TocTpoenue n300pakeHHUI,
c(OpPMHPOBAHHBIX 3EPKAJIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIIECHUS
ceTa. [lonHoe oTpaxceHue cBera.

93 Jlabopartopnast pabota "HccnenoBanue




3aBUCUMOCTH YTJIa MPEIOMJICHHUS OT yIJia
MaJIcHUs] CBETOBOT'O JIy4ya Ha IpaHUIIe
«BO31YX-CTEKIIO»"

VYpok-uccinenopanue "AHanus u

%4 00BsSICHEHHE ONTHYECKOTO MUpaxka"
VYpok-koHpepenuus "McnonpzoBaHue

95 MIOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"

96 JluH3a, X0 JIy4del B JIMH3E

97 ®opmyia TOHKOH JIMH3EI
JlabopatopHas padota "OmnpeneneHue

98 (hOKYCHOT'O PacCTOSIHUS U ONTHYECKOM
CHJIBI coOHMparoied JuH3bI"

99 [Tonmyuenue n300pakxeHui ¢ MOMOIIBIO
cobuparolei 1 paccenBaroei JMH3
Ypok-koHpepenius "TIpuHIum qeicTBUs

100 ONTUYECKUX TPUOOPOB (MUKPOCKOTI,
Teneckorn, ¢poroanmnapar)"”

101 I'ma3 kak onTHyeckas cucrema.
Ban30pykoCTh U 1anbHO30pKOCTD
Pasnoxenue 6enoro cBera B CIEKTP.

102 Omnsitel HetoToHa. Cniokenue
CIIEKTpaJbHBIX IBETOB. J(ucmepcus cBeTa
VYpok-npaktakym "Habmonenue u

103 OOBSICHEHHE OIBITOB 110 PA3JIOKEHUIO
6emnoro ceera B cektp. [loyuenue 6emoro
LIBETa MPH CIOKEHUU I[BETOB"

104 OmnpiTel Pesepdopna u nnanerapuas




MOACIb aTOMa

IToctynatel bopa. Monens atoma bopa.

105 Hcnyckanue u morjiaouieHue cBeta aTOMOM.

106 KBanTsl. JInHeituaTeie crieKTphl
VYpok-npaktukym "Habmoaenue

107 CIUIOLIHBIX ¥ JTMHEWUYAThIX CIIEKTPOB
W3JIy4EHHUs U UCITyCKaHus"

108 PanuoaktuBHoCTh. ANb(ha-, 6eTa- u
ramma-u3nydeHus

109 Ctpoenue atomMHoro siipa. Hykionnas
MOJIeIb ATOMHOT0 A/1pa

110 PannoaktuBHbIe npeBpalienus. M30Tomnsl

111 [Tepuon monypacnasna
VYpoxk-koHpepenuus "Jleiictue

112 pasvoaKTUBHBIX U3yYCHUN Ha )KUBbIE
OpraHu3Mbl. 3alyTa OT paJAHOaKTUBHOIO
n3IIydeHus"

113 SnepHble peakiny. 3aKOHBI COXpaHEHUS
3aps10BOT0 M MacCOBOTI'O YUCE

114 OHeprus cBsi3u aTOMHBIX saep. CBsA3b
Macchl ¥ SHEPruu

115 Pemenue 3aau no teme "SnepHoie
peakuuu. DHeprus cBs3u"

116 Peakuuu cunTesa u geneHus saep.
Hcrounnku sHeprun CosHIA U 3BE3]
Ypok-koHpepeHius "SAnepHas

117 JHEpreTrukKa. JKOJOrH4eCcKue IPoOIeMbl

SIEPHOM 3HEepreTuku"




[ToaroToBKa K KOHTPOJIbLHOU paboTe 1O

118 teMme "Konebanus u BonHbL. CBETOBEIE U
KBAHTOBELIE SIBJIEHUA"
KonTtponwsnas pabora no teme "Konebanus

119 " BOJHEL. CBETOBEIE U KBAHTOBLIE
sIBJICHUS"

120 Pemenue pacueTHbIX 11O TEME
"MexaHn4ecKOe ABMKeHue"

121 Pemenue pacueTHBIX U Ka4eCTBEHHBIX
3aza4 1o reMe "B3anmoneiicteue Tea"
Pemenue pacueTHBIX U Ka4eCTBEHHBIX

122 3a7a4 no TeMe "3aKOHbI COXPaHEHUS
SHEPrUH U UMITyJIbca"

123 JlaGopaTopHbIe pabOTHI 11O TEME
"MexaHn4ecKoe ABMKeHue"

124 JlabopaTopHbIe pabOTHI IO TEME
"Bzaumoneiicreue tea"

195 JIaGopaTtopHbie pabotsl o Teme "IIpocTeie
MeEXaHU3MBI"

126 Pemenue pacueTHbIX U Ka4eCTBEHHBIX
3amad o teMe "TemioBele mpouecch!”

127 Pemenue pacueTHBIX U Ka4eCTBEHHBIX
3aza4 o reme "BaaxHocTs"
Pemenune pacueTHBIX U Ka4eCTBEHHBIX

128 3aga4 o teMme "KII/] TeruoBeIx
nsurarenen"

129 Pemienne pacyeTHBIX U Ka4€CTBEHHBIX

3a7a4 1o TeMe "3aKOHbBI HOCTOSHHOT'O




TOKa"

Pemenue PaCYCTHBIX U KaYCCTBCHHBIX

130 1
3amad o teme "KII/] anektpoyctaHOoBOK"

131 JlabGopaTopHbIe pabOTHI 10 TeMe "3aKOHBI 1
MMOCTOSTHHOT'O TOKa"

132 JlabopaTopHbIe pabOTHI IO TEME 1
"CBeTOBBIC SIBJICHUSA "

133 Pabora ¢ Tekctamu o Teme "3aKOHBI 1
COXpaHEHUs B MeXaHuke"

134 Pa60Ta"c tekctamu 1o Teme "Kosebanus u 1
BOJIHBI

135 Pabora C"TGKCTaMI/I o Teme "CBeTOBbBIC 1
SIBJICHUS

136 PabGoTa ¢ Tekcramu mo Teme "KBaHTOBas u 1
saepHas uzuka"

OBHIEE KOJIMYECTBO HACOB I10 136 245

I[TPOIT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






