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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
yriyOJIEHHOM YpOBHE OCHOBHOM 00pa3oBaTEIbLHON MPOrpaMMBbl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHOi paboueil mporpaMMbl BOCTUTAHUS
u Konuenuuu npenojasanust yaeOHoro npeamera « Ousnkay.

Conmepkanue mporpaMMmbl 1O (M3MKE HAMPABICHO Ha YAOBICTBOPEHUE
MOBBIIIIEHHBIX 3alpPOCOB O0YYaroNIuXcs, CTpeMSImuxcs K Oonee TiIy0oKoMy
OCBOCHHMIO (U3NYECKUX 3HAHWA, W Ha (POpPMHUpPOBAHHME €CTECTBEHHO-HAYUHOM
rpaMOTHOCTH  oOydamomuxcsi. B mporpamme mno (uU3MKE  YUUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEXITPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB HA YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl.

[Tporpamma mo usmKe ycTaHABIMBACT paclpeeiieHre yueOHOro MaTepuaa
1o rogaMm oOyuyeHus (IO KJjlaccam), MpejyiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJACpKaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU
MIOMOIIIH YYUTENIO B CO3JaHIH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®dusnka SBISETCS  CUCTEMOOOPA3YIOIIUM  JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB
U SIBIIGHUM, M3ydyaeMbIX XHUMHUEH, OHOJIOTHEH, acTpOHOMUEH U (PU3NUECKOU
reorpaduieii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
npenocTaBiasier HauOosee siCHble 0Opaslibl NPUMEHEHUS HAydHOro MeETojia
MO3HAaHMsI, TO €CTh CIIOCO0a MOMYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa W3 TIaBHBIX 3a/lady (PU3MYECKOr0 OOpa3oBaHMsI B CTPYKType OOIIEero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3ydyenne ¢usuku Ha YrioyOJIEHHOM YPOBHE MPEIIONaraeT yBEPEHHOE
BJIQ/ICHHE CIETYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHATD SIBJIICHUS,

OLIEHWBATh ¥ TIOHUMATh 0COOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE M HUCIOJB30BaTh HAy4YHBIC JOKA3aTEIbCTBA JIJIS
MOJTY4CHHUS BHIBOJOB.

[lenn wusydeHuss ¢GU3NKKA HA YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanust ydeOHOro mpeamera «®Dusnkay B
oOpa3oBaTelbHBIX opranusauusx Poccuiickoit ®enepaiuu, peamu3yroumx



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPaMMBbl, YTBEPKAEHHOW pelleHuEeM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nekadps 2019 r. Ne [IK-4BH).

Henu u3yuenust UMK Ha YriyOJIEHHOM YpOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHUS OOYUYaIOIIUXCS K HAYYHOMY H3YUCHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE TMO3HaHUS U (OPMUPOBAHHE
HCCJIEI0BATEIHLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3yUYCHUS] OCHOB
CTPOCHUS MaTepHH M (QYHIaAMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMupOoBaHUE YMEHHI NPUMEHSITh (U3UYECKUE 3HAHUS ¢ HAyIHBIC
JI0KA3aTehCTBA I OOBSICHEHUST OKPY KAIOIINUX SBICHU;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE IpEICTABICHUM 0 BO3MOXHBIX cdepax Oynyien
npodeccHoHaIbHOW  JCATEIBHOCTH, CBSI3aHHOW C (DU3MKOHM, IIOATOTOBKA K
JnanbHeneMy oOy4eHHUIO B ’TOM HaIlpaBJICHUH;

dbopMupoBaHHWE TOTOBHOCTU K JajbHEHIIEMy HW3y4eHUI0O (QU3UKH Ha
yriyOJIEHHOM YpPOBHE B paMKax COOTBETCTBYIOIIMX Tpoduielt oOydeHus Ha
YPOBHE CpeJTHET0 00111ero 00pa3oBaHusI.

JlocTrmxkeHre 3TUX LieJed mporpaMmbl Mo (U3NKE HAa YPOBHE OCHOBHOTO
o01ero ooOpa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

MpUOOpEeTeHNE 3HAHUM O JUCKPETHOM CTPOCHHH BEIECTBA, MEXaHUYECKUX,
TETJIOBBIX, SJICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUAX;

MpUOOPETeHNE YMEHUN aHATM3UPOBATh U OOBICHATHh (PU3NUYECKHE SIBIICHUS HA
OCHOBE M3y4YEHHBIX (DU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

OCBOCHHE METO/IOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 33J71a4, TPEO YIOIITIX
CO3MaHMsI W WCIIOJNB30BaHUS (PU3NYECKUX MOJAENEH, BKJIIOYAash TBOPUYECKHE U
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEILCKUX YMEHUMW: HAOMIONATh SIBICHUA U HU3MEPATH
(du3nueckre BeIMYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJiaraTh SKCIepUMEHTAIbHbIC
CIOCcOObI UX MPOBEPKH, MIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAIbHBIC
HCCIIe0BaHUSI, aHATM3UPOBATh MOJYUYCHHBIC TAaHHBIC U JIETIaTh BHIBO/IBI;

OocBoeHUE MPUEMOB paboThl ¢ HHPOpMaNHMEe (U3UUECKOTO COACpIKAHUSA,
BKJTIOYast HH()OPMAITHIO O COBPEMEHHBIX TOCTIKCHUSIX (DU3UKH, HHTEPIIPETAITUS U
KPUTUYECKOE OIEHWBaHUE UH(POPMAITUH;

3HAKOMCTBO CcO chepaMu MPOPECCUOHATHLHON N€STEIbHOCTH, CBS3aHHBIMU C
(GU3UKOW, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
dbuznuecKor HayKHu.



Ha wsyuenue ¢usuku (yriiyOiaEHHBI YpOBEHb) Ha YpPOBHE OCHOBHOI'O
obmrero obpazoBanusi orBonutcsa 340 dacoB: B 7 wiacce — 102 ygaca (3 yaca B
Henemo), B 8 kiacce — 102 ygaca (3 vaca B Hexenmo), B 9 kinacce — 136 yacos (4
yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

dusnka — Hayka O mpupoje. SIBIeHUs mpUpobl (IEMEHTHI COAEp)KaHUS,
BKJIFOYAIOIIUE MEXIpPEeIMETHbIE CBsi3u). Dusznueckue SBICHUSI: MEXaHUYECKUE,
TETJIOBBIE, DJICKTPUUECKUE, MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckne BenuuuHbl. PasmepHocTs. EaunuIml (GU3NUECKUX BETHYHH.
N3mepenne Quanyeckux BeaMUMH. OTanoHbl. Pusnueckue mnpuodopsl. lLleHa
nenenus. [lorpemnocts u3mepenuid. [lpaBuna 6e3omacHoro Tpyma mpu padbote ¢
nabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cucrema eauHuil. IlepeBon
BHECHCTEMHBIX eIMHUI B equHuIb CH.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAayKH H3Yy4alOT MPUPOAY.
EcrecTBeHHO-HayyHBIH METOJ TO3HAHUS: HAOMIOJCHHE, IMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIJBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmomaemoro sienus. Onucanue Gu3NIeCcKuX SIBICHUN C TTOMOIILI0 MOJIEIIEH.

Hemoncmpayuu.

MexaHnuueckue, TEIUIOBbIC, JJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHHSI.

dusnyeckue MpUOOpPHI U Tpolieaypa MPSMbIX U3MEPEHH aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuusie pabomel u onvimel.

OrnpezeneHue 1eHbl ACICHUS Kbl U3MEPUTEILHOTO mprbdopa.

N3mepenne pacCTOSHUM.

N3mepenue momany u 00bEmMa. MeTos najieTku.

N3mepenue BpeMeHu.

N3mepenue 06bEMa )XUIKOCTH U TBEPJOTO Tea.

OrnpeneneHue pa3MepoB MaJIbIX Tell. MeTo1 psAIoB.

IIpoBenenne wuccaenOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
IIapuKa, MyImEeHHOT0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIEe BHICOTA MyCKAa.

Paznen 2. [lepBoHayasibHbIE CBeIeHUS O CTPOCHHUH BelecTBa.

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

JBwxenue dyactuil BemiecTBa. CBS3b CKOPOCTH JBUXKEHUSI YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzanmoneiictBue vacTuil
BEIIECTBA: MPUTSKEHUE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpucTa/IMuecKkux) Tea. B3auMocBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmonenrie OpoyHOBCKOTO JIBUXKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBneHui, OOBSICHSIIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM
YaCTUIl BEIIECTBA.

Jlabopamopmuovie pabomel u onvimel.

OreHKa quaMeTpa aToMa METOZOM PSIOB (C UCIOIb30BaHueM GoTorpaduii).

OnbITEI 1O HAOJIOICHUIO TETJIOBOTO PACITUPEHUS Ta30B.

OnbITHl IO OOHAPYKEHUIO JCHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIYKEHUS.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexannueckoe paswxeHue. Ilyrb u  nepemenienne. PaBHOmMepHOEe w
HepaBHOMEpHOe JBuxkeHue. CBOOOHOE MajJieHUE KakK MPUMEP HEPABHOMEPHOIO
nBkeHUs Tell. CkopocTh. CpeaHsis CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUHU.
Pacuér nytu 1 BpeMeHU JBUKEHUS.

I'paduku 3aBucMMoOcCTEel BEIMYMH, OMNUCHIBAIOIIMX JBHXKeHUEe. OO1ue
NOHATUS 00 OTHOCUTENHHOCTH JBIKEHHS. CloXKeHHWe CKOpOCTeM nJisi Ted,
JBIDKYIIUXCS TTapaJIeNIbHO.

SlBnenve wHepuuu. 3aKOH HWHEPUUU. B3aumopaeilcTBUE Ten Kak NpHUYMHA
U3MEHEHUS CKOPOCTH JBWKEHUS Tell. Macca kak Mepa HWHEpPTHOCTH Tejla B
MOCTYMATeNbHOM JIBM>KEHUHU. [InoTtHocTh BemectBa. CBsi3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYl B enuHmie oOnéMa BemectBa. CMecH W CIUIaBHI.
[ToBepxHOCTHAs M JIMHENHAs IUIOTHOCTb.

Cuila Kak XapakTepUCTUKa B3auMoJielcTBUsA Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuilbl C MOMOLIBIO IHUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJIa
TsokecTu. Cuiia TshKecTu Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HAaIIPAaBJICHHBIX MO OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUSI M TPEHUE IOKOS, BSI3KOE TpEeHHE. TpeHue B NPHUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6mtoieHrie MexaHU4eCcKoro IBUKEHUS Tela.

N3mepeHue cKopoCcTH MPSIMOIMHENRHOTO JIBHXKEHUS.

HaGmonenue siBjeHUs] HHEPIIHH.

Hab6mtonenre n3MeHeHus: CKOPOCTH TIPU B3aUMOIEHCTBUM TEJl.

CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cui, HalpaBJIEHHBIX 110 OAHOW MPSIMOM.

Jlabopamopmuovie pabomul u onvimeol.



OmnpeneneHnue CKOPOCTH PAaBHOMEPHOTO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJH 3IEKTPUUECKOr0 aBTOMOOMIISL U TaK JaJiee).

Onpenenenue cpeaHEl CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa II0
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbIThl, JEMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTshKeHHs  (IedopMariim)
HNPYKUHBI OT TPUIIOKEHHON CHUJIBI.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIBI TPEHUS CKOJIBXEHHUS OT
CHUJIBI JIaBJICHUS M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

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

Hasnenue. Cuna gasneHusi. CniocoObl YMEHBIICHUS U YBEJIHMUEHUS TaBICHUS.
JlaBnenue ra3a. 3aBUCUMOCTb JaBJIEHUS raza OT O0bEMa W TEMIIEpaTyphl.
Ilepenaua naBneHUs] TBEPABIMU TEIIAMH, KUJIKOCTSIMU M ra3amu. 3akoH llackais.
[THeBMaTHUECKHE MAIIIMHBI.

3aBUCUMOCTh  JABJICHHUSI  JKMJIKOCTH  OT  TJOYOMHBI  TOTPY>KEHHUS.
I'unpocratnueckuii  mapagokc. CooOmatomuecs cocynbl. ['mapaBnuueckue
MexaHu3Mbl. Vcrnoib30BaHNE BBICOKMX JABICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y eTpoiCTBO BOAOIIPOBOIA.

Atmocdepa 3emnn u atmocdepHoe AaBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3AymHON 06osouku 3emau. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJieHMs. 3aBUCUMOCTb aTMOC(EPHOro J1aBJI€HUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMoc(EPHOTo JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BrITankuparonias
(apxuMenioBa) cwiia. 3akoH Apxumesa. Y CIOBUE€ BOZHUKHOBEHUS BHITAJIKMBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [1naBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJICHUS a3a OT TEMIIEPATYPBI.

[lepenaya gaBieHUs )KUAKOCTBIO U TA30M.

CooOmraromuecs: COCybl.

I'mpapaBnrueckuii mpecc.

[IposiBnenue nercTBUs aTMOC(HEPHOTO TaBICHHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMA MOTrPY:KEHHON B HKHUIAKOCTb
YacTH TeJa U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUIKOCTH.

VYcnoBue miaBaHus TE: IJIABAHUE WM MOTPYKEHHUE TEl B 3aBUCHUMOCTH OT
COOTHOILEHHSI TUIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopmuuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPY:KEHHOU B
YKUJIKOCTb YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJKHBAIOLIEN CHIIBI, JEHCTBYIOIIEN HA TENO B
YKHUJIKOCTH, OT MaccChl TeJa.

OnbITEl, AEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHJIBL,
JEUCTBYIOIIECH Ha TEJIO B KHUJIKOCTHU, OT 00BEMA MOTPY>KEHHOU B KUIAKOCTh YacTH
T€JIa U OT IUIOTHOCTH JKUIKOCTH.

KoHcTpynpoBaHue apeomerpa WIM KOHCTPYHPOBAHUE JOJKH U ONPEAECIECHUE
€€ rpy300abEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTB. JHeEprus.

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

[IpocThie MeXaHWU3MBI: pblUar, BOPOT, OJOK, TMOJUCHACT, HAKIOHHAs
IUIOCKOCTh, HO)KHUYHBIN MexaHu3M. MoMeHT cuibl. PaBHOBecue peruara. [IpaBuno
MoMeHTOB. [IpuMeHeHHne TmpaBuiIa paBHOBECHs pblyara K OJOKy. «30510T0e
npasmwio» Mexanuku. KITJI npocteix mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dHeprus. KuHeTmueckas U NOTECHLUAIbHAs JHEPIUSL.
[IpeBpamienne 0JHOrO BU1a MEXAHUYECKOM SHEPTUU B APYroil. 3aKOH COXpaHEHUs
Y [IPEBPALLICHUS Y HEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

HccnenoBanue ycnoBUil paBHOBECUS phlUara.

N3mepenue K11/ HaKJIOHHOM IIJIOCKOCTH.

W3yuenue npaBuia peluara Jijisi MOABMXKHOTO M HETIOABH>KHOTO OJIOKOB.

Onpenenenune KII/] moaBm>XHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPH MOIBEME TPY30B MPHU MOMOIIA
MOJIBMKHOTO OJIOKA.

N3ydyeHne 3aKOHA COXpPaHEHUsI MEXaHUYECKOW DHEPTUU.

8 KVIACC

Pa3znea 6. TenioBbie sIBJIEHHA.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca W pa3Mepbl aTOMOB W MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBI€ MMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopnenu TBEPAOTo, >KUIKOTO U Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucranmmueckue u amopdusie Tena. ['paden — HOBBIM maTepuan aJjii HOBBIX
TE€XHOJIOTMU. TEeXHONOrMM MNOJYy4EeHHUs] HCKYCCTBEHHBIX anMa3oB. OObICHEHHE
CBOKWCTB T'a30B, KUJIKOCTEH U TBEPIABIX TEJI HA OCHOBE ITOJIOKEHUM MOJIEKYIISIPHO-
KMHETHUYECKOW TeopuH. [IOBEpXHOCTHOE HATSIKEHHUE, CMAUMBAHUE, KAIIWILUISIPHbBIC
saBlIeHUS. TemaoBO€ paclIMpeHUEe W C)KaThe. 3aBUCUMOCTh JIaBJICHHS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBsizb TeMmepaTypbl CO CPEIHEH KHUHETUYECKOW HHEpruei
TEIUIOBOT'O ABUKEHUS YaCTHUL. TemIiepaTypHble IIKaJIbIL.

Buayrpennsii  sHeprusi. CnocoObl M3MEHEHUsS BHYTPEHHEW OSHEpPruu:
TeIIonepenayda " COBEpIICHUE paboThL. Bunpr TEIUIONEPENAUHN:
TEIUIONPOBOJHOCTh, KOHBEKIUA, U3TydeHUE. Buapl Temonepenayn B Mpupose U
TexHuke. HeoOpaTuMoCTh TEITOBBIX MPOLIECCOB.

KonunuecTtBo TemnoTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1e€MI000MEH U
TeII0Boe paBHOBecue. 3akoH HeroToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBieHne U OTBEpAECBaHUE KPUCTALIMYECKUX BEIIECTB. Y IEIbHAS TEIIOTA
mnaBneHus. [lapooOpazoBanue u konnencamus. Mcnapenue. Kunenue. YaenbHas
TEIJIOTa  MapooOpa3oBaHUs.  3aBUCHUMOCTb  TEMIEPAaTypbl  KUIEHUS ~ OT
atMocepHoro paaBiieHusi. HachlllleHHBI W HEHACHIIEHHBIM Tap. BiaxHOCTb
BO31yXa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPAHMUS.

[Tpuniuner padotsl TeroBbix aABurareneid. KIIJ[ TerioBoro nsuraress.
TenmoBble ABUraTeNM W 3alluTa OKPYXKAOWIEH cpeabl. TeroBble HOTEPU B
TEIJIOCETSX.

3aKOH COXpPaHEHHS M MPEBPAILCHUS YHEPTHMH B MEXAHMYECKUX U TEIJIOBBIX
nporeccax.

Hemoncmpayuu.

Habmronerne OpoyHOBCKOTO JIBUYKEHUS.

Ha6monenne nuddysun.

Habmtonenune sBIEHUN MOBEPXHOCTHOTO HATSKEHUS, CMayuWBaHUs W
KAMWULIPHBIX SIBJICHUM.

HaGmroeHue TermioBoro pacimpeHust Tel.

M3MeHeHHe NaBlieHUs raza Mpu U3MEHEHUM O00bEMa M HArpeBaHUU WM
OXJIAXKICHUMU.

[IpaBuiia u3mepeHus TemnepaTrypsl.

Bunbl Termonepenaumn.

OxJaxk1eHre NMpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMHU CHIJIAMH.

CpaBHEeHUE TEMIIOEMKOCTEN Pa3IMUYHBIX BELIECTB.



HabGmonenue kumneHus.

HaOmronenune nocTossHCTBa TeMIEpaTyphl MIPH MJIaBICHUU.

Monenu TenJIOBBIX ABUTAaTEIICH.

Jlabopamopuuvie pabomul u onvimol.

OnbIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

OneITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIM caxapa.

MN3mepenue Ttemmeparypsl IIpH IOMOIIMA KHUIAKOCTHOIO TEpMOMETpa H
JaTYuKa TEMIIEPaTyphbl.

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

Omnpeznenenue naBaeHUs BO3AyXa B OaJlJIOHE MIMPHUIIA.

HccrnenoBanue 3aBHCHUMOCTH J1aBJIEHUSI BO3AyXa OT €ro o0béma u
TEMIEPATYPHI.

[IpoBepka THMOTE3bl TUHEHHOW 3aBHCHMOCTU JTMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUECKOMN TpyOKe OT TeMIiepaTyphl.

HaGmronenne wW3MEHEHUsT BHYTPEHHEW OJHEpPruM Telna B  PE3ysbTare
TeIonepeaadn U paboThl BHEIIHUX CHIL

HccrnenoBanue sBIEHUS TEIUIOOOMEHAa IIPU CMELIMBAaHUU XOJIOAHOM U
ropsiueu BOJIBI.

Omnpeznenenue KOIMYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJIOM MpHU TEIIOOOMEHE
C HarpeThIM METAUIMYECKUM LWJINHIPOM.

Ornpenenenrie MOIIHOCTH TEIIOBBIX NMOTEPH (3ak0oH HbroTOHAa-PrxMaHna).

OnpeneneHue yaeabHON TEMIOEMKOCTH BELECTBA.

HccnenoBanue nponecca ncnapeHusl.

OnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Ornpenenenne yaeapbHON TEIUIOTHI IUIABICHUS JIbA.

Pa3znen 7. DiekTpuyecKkne U MArHUTHBIE SIBJICHHS.

Onektpusauusa Tenl. J[Ba poja 3JEKTpUYECKUX 3apAoB. B3ammoneicTBue
3apsKEHHBIX TeJl. 3aKkoH Kynona.

Onektpuueckoe mnoJie. Hampsox€HHOCTh 3yekTpuueckoro mnosd. IlpuHnumn
CYNEPHO3ULIUN PTEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpOBOIHMKH, HAMAJIEKTPUKH W IOJYNPOBOAHUKHU. 3aKOH
COXPaHEHHUs IEKTPUYECKOIO 3apsija.

OJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUS DJIEKTPUUYECKOTO TOKA.
HcToYHUKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO TOoKa (TEIIoBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUI TOK B METaJJIaX, XUIKOCTAX U razax.

Onektpruueckas uemnb. Cuna Toka. DIEKTPUUECKOE HaNpshKeHUue. AMIIepMeETp
¥ BOJIETMETP B LIENH MTOCTOSHHOIO TOKa. CONpOTUBIEHUE MPOBOJHUKA. Y IEJIBHOE



CONpOTHUBIICHUE BellecTBa. 3akoH OMa g ydactka nend. [locnenoBarenbHoe U
napasiebHOe coequHeHue mpoBoAHUKOB. DJIC B 1€y MOCTOSSHHOTO 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 LM M IMOTPEOUTENH IISKTPUUECKON Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosstHHBIE ~ MarHuThl.  B3auMojelCTBHME  IIOCTOSHHBIX ~ MAarHMTOB.
MaruauTtHoe noJyie. MarautHoe nosie 3eMJIM M €ro 3HaueHHue JJId KU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHuTHoe TOJie JJIEKTpUUecKoro Toka. OnbIT  Amrepa.
[IpumeHeHne SIEKTPOMArHuTOB B TEXHUKE. Jl€MCTBHE MArHUTHOTO TMOJsA Ha
NpoBOAHUK ¢ TokoM. Cuwia Amnepa W OIpeAelieHne €€ HallpaBIeHUS.
DJIEKTPOABUTATENh TOCTOSIHHOIO TOKa. VCMONb30BaHUE DJIEKTPOABUrATENIEH B
TEXHUYECKHX YCT-POMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHUE 3IEKTpOMariuTHOM UHAYyKUMu. [IpaBuio Jlenna.
DnekTporeHeparop. CrnocoObl  MONy4eHUusT  DJIEKTPUYECKOM  SHEPIHH.
DJIEKTPOCTAHIIMM HA BO300HOBIISIEMBIX MCTOYHUKAX HSHEPrUU. DKOJIOTMUYECKUE
POOJIEMbI YHEPTeTUKHU. TOTUTMBHBIC AJIEMEHTHI U AJICKTPOMOOUIIH.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.

JIBa poJia 3JIEKTPUYECKUX 3apsiA0B U B3aUMO/JICHCTBUE 3apSXKEHHBIX TEI.

YCTpPOUCTBO U IEUCTBUE JIEKTPOCKOIA.

DJNEeKTpOoCcTaTUYeCKasi UHIYKIIHS.

3aKOH COXpaHEHUS YJICKTPUUECKUX 3apsiaO0B.

MonenupoBaHue CHUJIOBBIX JIMHUW JJIEKTPUYECKOrO IO C MOMOIIBIO
OYMa)KHBIX CYJITAaHOB.

[IpoBOIHUKH U JUIIEKTPHUKH.

M CTOYHMKHY TTOCTOSIHHOT'O TOKA.

JIerncTBUS SIEKTPUUECKOro TOKA.

DIIEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mepeHnne cuitbl TOka aMIepMeETPOM.

N3mepenne 3nekTpruiecKoro Hanpsi>KEHUs: BOJIbTMETPOM.

Peocrar u Mara3uH CONpOTHUBIICHUN.

BianmMmopeiicTBue TOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECICHUS MOJFOCOB MarHura.

MoaenupoBaHue MarHUTHBIX TOJIEN MTOCTOSHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJEeKTPOMarHur.



JlelicTBE MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

DJIIEKTPOABUTATEIb IOCTOSTHHOT'O TOKA.

OmnbiTel @apases.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuovie pabomul u onvimel.

OnpITel 1O HAONIONEHUIO DJIEKTPU3AIMHM TeJl TMPU COMPUKOCHOBEHUU U
VHIYKIUECH.

HUccnepoBanue JOEUCTBUA  DIEKTPUYECKOTO IO HA TPOBOJHUKU U
TUBJIEKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUECKOH 1IeTTH MOCTOSHHOTO TOKA.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA, MPOTEKAIOIIET0 YEPE3 PEIUCTOP, OT
HaIpsKEHUS HA PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMnBbITI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIEHUS
MIPOBOJIHUKA OT €r0 JIJIMHBI, TUIOMIAU MTONEPEUHOr0 CEUCHHS U MaTepuaa.

Ornpenenenue yaeIbHOr0 COMPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBUsia CIOXKEHHUS HANpsDKEHUA TIPU  MOCIEI0BATEIHLHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuiia [ CWIbl TOKAa MOpPHU NApPALUIETbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenennie 3/]C 1 BHYTpEHHETO CONTPOTUBIICHUS] ICTOUHH KA TOKA.

[Iposepka npasus Kupxrodga.

[TpoBepka BbinoaHEHUS 3aKkoHa OMa 1Sl TOJIHOM LETIH.

N3ydyeHne BOJbTaMIEPHBIX XapPaKTEPUCTUK HEIMHEWHBIX 3JIEMEHTOB (JIAMITbI
HaKaJIMBAaHUS WU MOJYIPOBOJIHUKOBOTO JUOMA).

OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

Onpenenenue KII/] HarpeBarers.

HccnegoBanre MarHUTHOTO B3aUMOJICMCTBHS TOCTOSITHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pa3IECIICHAN.

HccnenoBaHue NEUCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHI, AEMOHCTPUPYIOITUE 3aBUCUMOCTh CHUJIBI B3aUMOJICHCTBUS KATYILKHU C
TOKOM W MarHuta OT CWJIbl W HaIpaBJCHUS TOKAa B KaTyIIKE M OT HaIU4us
(OTCYTCTBHSI) CepJICUHNKA B KaTYIIIKE.

N3ydyeHue necTBUS MarHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoncrpynpoBanue u uzyuenue paboThl 2JIEKTPOABUTATETIS.

N3mepenne KII/] anekTpoaBuraTenbHOM yCTAaHOBKH.

OmnbITEI  TIO  HWCCIAEJOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHIYKIIWU:
UCCJIeI0BaHNE U3MEHEHU W 3HAUEHUS U HAMPABIICHUS] MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pazgea 8. Mexanuueckue siBJIeHUsl.

Mexanuueckoe aABuxkeHue. MarepuanbHas Touka. CrocoObl ONMHUCAHUS
MEXaHUYECKOr0 BUKEHHUS: TAOIMYHBIN, rpaduueckuil, anHanmutuueckuil. Cucrema
orcuéta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKEHUS.

BekTopHble BeIMYMHBI, ONEPAIIMU C BEKTOPAMH, MIPOCKIIUU BEKTOpa. Paamyc-
BEKTOp MAaTepUajJbHOM TOUYKHM, IIEpEMENIEHWE Ha IUIOCKOCTH. PaBHOMepHOE
NPSMOJIMHENHOE  JBWKEHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE JIBUYKCHUE.
CpenHsis 1 MTHOBEHHAsi CKOPOCTh TeJia P HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOpPEHHOE TMPSAMOIMHEMHOE JBUXKEHHE. Y CKOPEHUE
cBoOoaHoro naaenus. OnwITel ['anues.

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

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

JIBUXKEHHE 1O OKPYKHOCTH. JIMHENHAsI CKOPOCTh, YII0Basi CKOPOCTh, IEPUOJ
¥ 4acToTa OOpalleHus P PAaBHOMEPHOM JIBHIKEHHMH 10 OKpYKHOCTU. CKOPOCTh U
YCKOPEHUE IIPU JIBUKEHHUU I10 OKPYKHOCTH.

Bexkrop cuiibl. PaBHOIEHCTBYIOIIAS CHJIA.

Ilepsoiii 3ak0H HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHa.
[IpyHIMD CyNIEpIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHHUS TIOKOsI, Ipyrue Buabl TpeHus. KoaddummeHT tpenusi.

JIBUkEeHHE TE O OKPYKHOCTH MOJ JEUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymim u nogbéMHas cuna Kpbula. COBpEMEHHBIE JIETAaTENIbHbBIC
amnmapaTtbel, CyJa Ha TOABOJIHBIX KpbUIbSX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIsIX. JIBKeHMe TToe3]a Ha MarHUTHOM TIOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUsA. JIBHIKEHME TEl BOKPYT
IPaBUTALIMOHHOTO IeHTpa (B ToM uucie tuiaHer Bokpyr Connia). Ilepsas
KOCMHMYECKAsi CKOPOCThb. HeBecOMOCTh U mEpErpy3KH.

PaBHoBecne MarepuaibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHoBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpaieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynec Tema. M3menenwe wumnynbca. Mmnynec cunbel. Yopyroe u
HEYIPYroe B3aUMOJACICTBUE. 3aKOHbl M3MEHEHUSI W COXPAHEHUS HMITYJIbCa.
PeaktuBHOE IBUXKEHHUE.

Mexanndeckass pabora W MOIIHOCTh. PaboTa CHJI TSXKECTH, YINPYrOCTH,
TpeHus. CBsi3b HEPruu U paboThl. [loTeHIIMaMbHASI SHEPTrUs Tena, MOJHATOr0 Hal
MTOBEPXHOCTHIO 3eMJH. lloTeHManbHas sHeprus cxxkato npyxuHbl. Kunetnueckas
sHeprusi. Teopema O KMHETHYECKOW SHEPrHHU. 3aKOH U3MEHEHHS MU COXPaHEHHS
MEXaHUYECKOU IHEPIUU.



Hemoncmpayuu.

HaGmronenre MexaHMuecKoro JBMKCHHSI Tela OTHOCHUTEIBHO Pa3HBIX Tel
OTCY€ETa.

CpaBHeHUE TMyTell W TpaeKTOpUN JBIKEHHS OJIHOTO W TOTO XKE Tela
OTHOCHUTENIBHO Pa3HbIX TEJ OTCUETA.

N3MmepeHue CKOpOCTH U YCKOPEHUS MPSAMOJIMHENHOTO IBUKEHUS.

HccnegoBaHue NMpru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

Hab6mtoienre nBUKEHUS Tella 10 OKPY>KHOCTH.

HaGmronenrne MexaHWMYeCKUX SIBICHUH, MPOUCXOMSAIIUX B CHUCTEME OTCUETa
«Temexka» mpu €€ PABHOMEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCUTEIBHO
KaOuHeTa PU3UKU.

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

3aBUCHUMOCTh YCKOPEHHSI Tejla OT €r0 MacChl U ICCTBYIOIIECH HA HETO CUJIBI.

HaGmronenre paBeHCTBa CUJl TIPU B3aUMOJCHCTBUU TEIL.

N3MmeHneHure Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenava umIrynbca Ipy B3aMMOJEVCTBAM TEIL.

[IpeobpazoBanus SHEPTUM MTPU B3AUMOJICHCTBUU TEJI.

CoxpaHeHue UMIyJbca Mpu a0COIIOTHO HEYITPYTOM B3aUMOICHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIIPYTOM B3aUMOICHCTBHH.

HabmtoieHre peakTHBHOTO IBUKEHUSI.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHHUU.

CoxpaHeHue SHEpPryuu NP ABUKEHUU Tella MO/ ISHCTBUEM MPYKUHBI.

Jlabopamopuosie pabomel u onvimel.

KoHcTtpynpoBanue TpakTa Ui pasroHa W JAJbLHEUINIET0 PaBHOMEPHOTO
JIBUYKEHUS IAPUKA UM TETEKKU.

OnpeneneHue cpemHeld CKOPOCTH CKOJBXKEHUS OpycKa WIN JIBHXKCHHUS
[IapUKa MO HAKJIOHHOM IMJIOCKOCTH.

OnpeneneHue YCKOpPEHHUsI Tella MpPU PABHOYCKOPEHHOM JBMXKEHUU TIO
HAKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH NIPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauyaJbHON CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciau MNPy PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauallbHOU
CKOPOCTH IIYTH OTHOCATCS KaK Psii HEYETHBIX YHCEI, TO BpEMEHA OJIMHAKOBBI.

UccnenoBanue NBUXEHUS Tela, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHHUS CKOJIBKEHUSI OT  CHIIBI
HOPMAJIbHOT'O JTaBJICHUS.

Onpenenenune K03pHULIUEHTA TPEHUS CKOJIbKEHUSI.

Omnpenenenue KECTKOCTH NPYKUHBI.



HccnegoBaHre 3aBUCUMOCTHU CHJIBI YIIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, 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.

KonebarenbHnoe nemxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOaHUMN: TIEPHUO/I,
4acToTa, aMIUIUTyda. [ apMoHHMUYeckue KoneOaHus. 3aTyXarollue KoJeOaHusl.
Boinyxaennblie kosnebanus. Pesonanc.

MaremaTnyeckuii U IPYXUHHBIA MaATHUKU. [IpeBpamienue sHepruu Inpu
K0J1e0aTeIbHOM JABUKCHUH.

Mexannueckue BOJHBL. [IpomonbHble W nomnepeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTepepeHnns u qudpakuus. J[JIMHa BOJTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKre BOJIHbI B TBEPAOM TENE, CEICMUYECKUE BOJHBI.

3Byk. PacnpocTpaHeHue u OTpakeHUE 3BYKa. ['pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. WHpa3Byk u yinbTpa3Byk. Hcmonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Hemoncmpayuu.

HabGmonenne konebaHuil Tea TOJ JEHCTBUEM CHJIBI TSKECTH U  CHJIIBI
YIPYTOCTH.

Habmonenne konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGronenrie BIHYXICHHBIX KOJIEOAHUN U Pe30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (Ha MOJACIIHN).

Hab6monenne natepdepeniinu u qudpakiny BOJIH Ha TOBEPXHOCTH BOJIBI.

HaGmonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTHYECKHI pEe30HaHC.

Jlabopamopmuuvie pabomul u onvimel.

OmnpeneneHue 4acTOThl U MEpUOJia KoJIeOaHUH MaTEMAaTUYECKOTO MasITHHUKA.

Omnpezenenue 4acToThl U Nepruoaa KojeOaHuil Ipy>KUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH NIEPUOAA KOJIECOaAHUI MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TiepHOJa KojeOaHWi Tpy3a, MOABEIICHHOTO K
JIEHTE, OT MaccChl rpy3a.

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

N3mepenune yckopeHusi CBOOOTHOTO MaIeHUS.



Pazgen 10. DaekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbBIE BOJIHBI.

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

DnexkTpoMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: HHTEepPEPEeHIIHS U AUPPAKITHUS.

Hemoncmpauuu.

CBolicTBa 31€KTPOMArHUTHBIX BOJIH.

WNnuTepdepenuus u audpakius cBera.

Jlabopamopmuuvie pabomul u onvimel.

W3yueHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHIJIBHOTO
TenedoHa.

[IpoBeneHune onbpITOB MO HAOMIOACHUIO HHTEpGEPEHIINN U AUPPAKIINH CBETA.

Pa3pnen 11. CBeroBbIe iBJICHHUS.

JlyueBas Mopenb cBeTa M TreOMETpUYEcKass ONTHKa. VICTOYHHKHM CBeTa.
[IpsmonuueriHOe pacnpocTpaHeHue cBerta. 3armenus Connna u JlyHBL
Orpaxenne cBera. I[Inockoe 3epkano. 3akoH orpaxeHus cperta. lloctpoenue
M300pakeHni, c(hOPMHUPOBAHHBIX 3EPKATIOM.

IIpenomnenue cBera. 3akOH IpeaomileHus cBeta. [lonHoe oTpaxeHue cBeTa.
Hcnonb3oBaHue MOJHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBOJIAX, ONTOBOJOKOHHAS
CBSI3b.

JImnza, xom usydern B smH3e. Popmyna TOHKOM muH3BL. IlocTtpoenue
n300paxeHu, COOPMUPOBAHHBIX TOHKOM JMH30M. OmnTUYeckas cucTema
¢doroanmapaTa, MHKpOCKONa W Tejieckoma. [7ma3, kak onTUYeckas CUCTeMa.
bim30pyKOCTh U 1albHO30PKOCTb.

Paznoxenue Oemnoro cBera B cmekrp. Ombitel HpioTona. Croxkenue
CHEKTpaJIbHBIX IBETOB. J(Mcnepcus cBera.

Hemoncmpayuu.

[IpsamonrHErHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonydyenne n3o0paxeHuil B IIIOCKOM 3epKalie.

[IpenomiieHue cBera.

OnTu4ecknuii CBETOBO/I.

Xox nydeid B cOOMparoleil TUH3E.

XoJ1 Iy4el B pacCEUBArOLIEH JIMH3E.

[Tonydyenne n300paxeHnil C TOMOUIBIO JIUH3.

[Tpuniun aeiicTBus oToarmnapara, MUKpPOCKONA U TEJIECKOMA.

Mogens rnasza.



Paznoxxenue 0eaoro cBera B CIEKTP.

[Tonydenue 6eoro cBeTa Npu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopuuvie pabomul u onvimel.

HccnegoBaHue 3aBUCHUMOCTH YIJIa OTPAXKEHUSI CBETOBOrO Jyda OT yrjia
najieHus.

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

HccnegoBaHre 3aBUCUMOCTH yTila NPEJOMJIEHUS OT yria MaJeHus CBETOBOIO
Jy4a Ha TPAHULE «BO3YX—CTEKJIIO».

[Tonydenne n3o00pakxeHuit C MOMOIIBI0 COOMPAIOIIEH JTHH3BI.

Omnpenenenre (POKYCHOTO PacCTOSHHUS M ONTHYECKON CHIIBI coOuparoiien
JIMH3BL.

OnBITH TIO PA3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OnpIThl 1O BOCHOPUSITHIO IIBETa NPEIMETOB IMPU HX HAOMIOJACHUM Yepes3
[[BETOBbIC (DPUIIBTPHI.

Pa3znen 12. KBanToBble siBJICHNA.

Omneitel Pe3epdopaa m mnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u nornonieHue ceeta atoMoM. KBaHTel. JInHeHYaTbie CIEKTPHI.

PannoaktuBHOCTE. Asba-, 6eTa- 1 ramma-uznydenus. CTpoeHHe aTOMHOTO
anpa. HykimonHas wMopens aromHoro sxapa. HMsoromsl.  PagmoaxTrBHBIE
npespatenud. [lepuon nmomypacnama atoMHbIX saep. [[ercTBue pagruoaKTUBHBIX
U3JIyYCHUHN Ha )KUBBIC OPraHU3MBbl. 3aIIUTa OT PAIUOAKTUBHOTO U3TyYEHUS.

SnepHble peakiuu. 3aKOHBI COXpPaHEHUs 3apsiIOBOrO M MacCOBOTO YHUCEN.
DOHeprus cBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenust saep. Mcrounumku sHeprum CosiHIA W 3BE3A. SnepHasi >HEpreTuka.
DKOJIOTUYECKHUE MPOOTIEMBI SIEPHON YHEPTETHKHU.

Hemoncmpayuu.

CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.

CrexTpsl pa3IMYHbIX Ta30B.

Cnektp Bogopoaa.

HaGmronenue TpekoB B kamepe BuibcoHa.

Pabota cu€runka HOHU3UPYIOIIUX U3TYICHUH.

Peructpaniust u3mydeHusi IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

HaGuroieHrie CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE PHEPTUU YACTUIIBI IO TOPMO3HOMY ITyTH
(mo dotorpadusim).

N3mepenue paanoakTuBHOTO oHa.

IHoBTOpHUTE1LHO-00001IAKOLIIMIT MOLYJIb.



[ToBTOpHUTENHHO-00001AIOIIUI MOYJIb MIPEIHA3HAYEH JJIsl CUCTEMATU3ALUN
U 00O0OmIeHHs]  TNPEIMETHOrO  COACPXKAHUS UM ONbITa  JIEATEIbHOCTH,
MPUOOPETEHHOIO MPU M3YUYEHHH BCEro Kypca (PU3MKH yriayOJE€HHOro ypoBHS, a
TaKXe JJIs1 HOArOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMeHY 10 (PU3HUKE.

B nmnpomecce wu3ydeHHs JAaHHOTO MOIYJS PEAIU3YIOTCd M MOJy4aroT
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
MTOJIy4E€HHE BBIBOJIOB).

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

pellIeHHE 3a/ad, OTHOCALIMXCS K pa3Iu4HbIM pasjejaM U TemMaM Kypca
(U3UKH, B TOM YHUCIIE 33]a4, UHTETPUPYIOIINX COACPKAHUE pa3HbIX Pa3JeiioB;

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

BBINOJIHEHNE TPOOJIEMHBIX 33JaHUI MPAaKTUKO-OPUEHTUPOBAHHOT O XapaKkTepa
(3a1aHMsl O €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUNl C
MEXIPEIMETHBIM COJIEP)KAHUEM;

paloTy HaJ IPYNIOBBIMU WM HHANBUAYAIbHBIMU POEKTaMH, CBSI3aHHBIMHU C
COJIep’)KaHHeM Kypca (PU3UKH.

M3yueHne MOBTOPUTEIHbHO-0000IIAIOMIEr0 MOAYIS MOXET 3aKaHUHUBaThCA
IPOBEICHUEM JIMAarHOCTUYECKON padoThl 32 Kypc (PU3MKHU YriIyONEHHOrO ypOBHS,
BKJIFOYAOIIEH 3aJaHusl Pa3HOI0 YPOBHS CIIO)KHOCTU. Pe3ynbTarbl BBITOJHEHUS
JIMArHOCTUYECKOM pabOThl MOTYT MOKa3bIBaTh CTETIEHb TOTOBHOCTU OOYYaIOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY DJK3aMeHy @0 (HU3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM rPaMOTHOCTH.



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

N3ydenune ¢u3NKM Ha ypOBHE OCHOBHOI'O 0O0IIEr0 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTIKEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

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

o I)nampuomuueckozo eocnumanus:

MPOSIBJIICHUE MHTEpEca K UCTOPUM M COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
busznuecKon HayKu;

IIEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX -PU3UKOB;

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

TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAUMMBIX
U 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHMKEHUN
busuky;

OCO3HAHHWE BAXXHOCTU MOPATbHO-DTUYECKUX MPHUHIIUIIOB B JEATEILHOCTU
Y4EHOIO;

o 3)Icmemuuecko20 60CRUMAHUA:

BOCTIPUSTHE ICTETHYECKUX KauecTB (DM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

o 4)uennocmu HayuH020 NOZHAHUS:

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

OpUEHTALISI B JICSITEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npe/icTaBiIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI;

pa3BUTHE HAy4YHOU JIIOOO3HATEIBLHOCTH, HHTEpEca K MCCIeN0BaTEIbCKOU
NEeATEIbHOCTH;

o S5)ppopmuposanun Kyromypoi 300p06ba u IMOYUOHANLHO20 DAONOTIYUUA:

OCO3HAHME IIEHHOCTH Oe30MacHoro o0pa3a J>KH3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAXKHOCTHM TMpaBWJI OE30MaCHOTO TIOBEICHUS Ha
TpaHCIIOPTE, HAa JOpOrax, C DJEKTPUUECKUM U TEIUIOBHIM O0OOpYy/IOBaHUEM B
JIOMAIITHUX YCTIOBUSIX;

chOpMUPOBAaHHOCTh HaBbIKa pedJIeKCUU, TMpU3HAHHWE CBOETO IMpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eIoBeKa,;



e 6)mpyoosozo eocnumanusn:

AKTUBHOE y4aCTH€ B PEUICHUU NPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTelbHON OpraHu3alluu, TOpoja, Kpas) TEXHOJOTUYECKON M COUAIbHOU
HaIlPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCie U (GU3NICCKUX 3HAHUK;

HMHTEpEC K MPaKTUYECKOMY U3YUECHHIO MTPOeCcCrii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)IK0S102UHECKO20 60CHUMAHUSA:

OpHEHTAIMsl Ha TpPUMEHEeHHE (U3MYSCKHX 3HAHWM IS PEIICHUs 3a7ad B
0o0JJacTH  OKpYy:Kalolled cpeabl, TUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JIJISI OKPYXKAKOLIEH CPEIbL,

OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJeM M TyTeH HX
penieHus;

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

MOTPEOHOCTh BO B3aWMOJICUCTBUM TIPU BBIMOJHEHUW HWCCICIOBAHUNA W
MPOEKTOB (PU3NUECKOM HAIIPABICHHOCTH, OTKPHITOCTD OIBITY M 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NEeSATEeNLHOCTD;

MoTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWH, YMEHHH (OpMYIHPOBAThH
WJICU, TIOHATHS, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSIX;

OCcOo3HaHWE ASHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JIaCTH
buzuky;

IJJAHUPOBAHHWE CBOETO pa3BUTHS B TPHOOPETEHWHM HOBBIX (HU3HMYCCKUX
3HAHUU;

CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3UUSCKUX 3HAHUT;

OLIEHKAa CBOUX JICCTBUH C YYETOM BIMSHHUS Ha OKPYXKAIOILIYIO CpeRy,
BO3MOYKHBIX TJIOOQIBHBIX ITOCICACTBHA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympTaTe OCBOCHHSI MpOrpaMMbl 1O (PM3MKE HA YPOBHE OCHOBHOTO
o01iero oopazoBanus y o0ydaronierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAIONINE TO3HABATEIbHbIC YHUBEPCAJIbHBIC YUeOHbIC 1eHCTBHUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHS,  PETYJISTHBHBIC
YHHUBEPCATbHBIC YdeOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble Joruyeckue AeMcCTBUSA:
BBISIBIIATH WM XapaKTEPU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(s1BJIEHMI ), KJIaCCU(DUITMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHsS B pacCMaTpUBAcMBIX (aKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SBIICHUSM;

BBISBJISITh TPUIUHHO-CIICACTBEHHBIC CBS3M TIPH HW3YYCHUH (U3HYECCKUX
SBJICHUM ¥ TIPOLIECCOB, JieJaTh BBIBOABI C HCIOJIb30BAHUEM JCAYKTUBHBIX U
WHIYKTHBHBIX ~ YMO3aKJIIOYEHWH, BBIIBUTATh THUIIOTE3bI O  B3aMMOCBS3SIX
(U3UYECKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMpATh Coco0 pemieHust yueOHoW (u3nmveckoi 3amaadu
(cpaBHEHHE HECKOJIBKHX BapHAHTOB PEIICHHS, BBIOOP HanOoJiee MOAXOJSAIICTO C
y4€TOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBrble ucciienoBarejLCKHe 1eHCTBYA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKIN HHCTPYMEHT TIO3HAHUS;

MPOBOAUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXHBIN
(bU3HYECKHI SKCITIEPUMEHT, HEOOIBIIIOE UCCIICIOBAaHUE (PU3UUECKOTO SIBIICHHUS

OILICHUBATh Ha IPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYyYECHHYIO
B XOJIC MCCIICIOBAHUS MU IKCIICPUMEHTA,;

CaMOCTOSITENTLHO (POopMyIMpoBaTh OOOOIICHHUSI W BBIBOJBLI IO PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHHUS, OIIBITA, MCCIICOBAHUS;

MIPOrHO3UPOBATH BO3MOXKHOE JIajibHEHIIIee pa3BUTHE HU3MUECKUX 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 UHQOPMAITUU WK JAHHBIX ¢ Y4ETOM MPENIOKEHHON yaeOHON (Pr3ndecKoit
3aJ1a4H;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HWH(OPMAITUIO
Pa3IMYHBIX BUIOB M (JOPM IIPEICTABIICHUS;

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

CaMOCTOSITCJIbHO ~ BBIOMpaTh  ONTHMaNbHYIO  (GOpMY  IPEACTABICHHS
nH(pOpMAIIMM W WLTIOCTPUPOBATH pEIIaeMble 3a7adqd HECJIOKHBIMU CXEMaMH,
auarpaMMaM¥, HHOH TpauKoi U UX KOMOWHAITUSMHU.

KoMMyHUKATUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

B X0JIc OOCYXJCHHS y4eOHOro Marepualia, pe3yjbTaToOB Ja0OpaTOPHBIX
paboT W TIPOEKTOB 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI H
BBICKA3bIBaTh HJIeH, HAIlCJICHHBIC Ha pEIICHHE 3ajadd H  IOJCp)KaHHE
0aroXkeaaTebHOCTH OOIICHUS;

COIIOCTABJISATh CBOM CYXKIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB JUAJIOTA,
O0OHAapYKMBATh PA3IMYUE U CXOACTBO MMO3UIIH;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;



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

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBHIYAIbHON
paboTHI MPHU PEIICHNH KOHKPETHON (PU3MUEeCKO TPOOIeMBbI;

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

BBITIOJTHATH CBOIO YacTh paOOThI, JOCTHras KauyeCTBEHHOI'O pe3yibTara Ii0
CBOEMY HANpPABJICHUIO W KOOPAWMHUPYS CBOM JACHCTBUS C APYTMMH WICHAMH
KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIMIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICH CTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeilicTBUSA
Camoopranuszanus:

BBISIBJISITH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CHUTYAIHsIX, TPEOYIOIIHNX IS
pernieHust pu3NYeCKUX 3HaHUM;

OPUEHTUPOBATHCSI B  PA3JMYHBIX  MOAXOAAX  MPUHATHUS  PEIICHUM
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUHN TPYIIITON );

CaMOCTOSITEJIbHO COCTABJIATH AJTOPUTM pEHIeHUs (PU3NYECKON 3a7adyul WU
IUIaH HWCCICNOBAaHUS C YyYETOM MMEIONINXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MpeJiaraéMble BapHaHThI PEIICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U TpeJiaraTh MiaH e€ U3MEHCHUS,

OOBSICHATH  TPHUYMHBI  JOCTWDKEHUS  (HEAOCTH)KEHHS)  pe3yJbTaToB
JeSITENHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTHh KOPPEKTHBBI B JESATEIHLHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHCHHS
(U3NYIECKOTO0 WCCIICIOBAHMs WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
W3MEHUBIITUXCS CUTYAITUH, YCTAHOBJICHHBIX OMMUOOK, BOHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IICJIU U YCIOBHSIM.

CTaBUTH ce0s1 HA MECTO APYroro 4eJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYTroro.

MpU3HABaTh CBOE MPABO HAa OMIMOKY MPU pelIeHnH (HU3NIECKUX 3a/1a4 UM B
YTBEPXKIACHUSAX Ha HAYIHBIC TEMBI M TAKOE YK€ TIPaBO IPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHity 00y4eHus ¢ 7 Kaacce NpeIMETHbIE pe3ybTaThl HA YIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 yUAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUUYECKHUE SIBJICHUS, HaOII0JCHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aToM,
MOJIEKYJla, arperaTHble COCTOSIHMS BellecTBa (TBEPAOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOe JIBIDKCHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHs, paBHOAEHCTByIOIIas cwi, aedopmanus (ymnpyras, IJlacTUYecKas),
HEBECOMOCTb, COOOITAIONTUECS COCY/IBI;

YBEpPEHHO pa3nuuarh siBeHus (auddysus, TEmIoBoe ABMXEHUE YaCTHIL
BEIIECTBA, PAaBHOMEpPHOE JBUXKEHHUE, HEPAaBHOMEPHOE JBMIKCHHE, WHEPIIUS,
B3aMMOJICIICTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpPAILICHHUS,
nepeaada JaBleHUS TBEPABIMU TeJIaMH, YKUIKOCTSAMHU U Ta3zaMH, aTMochepHoe
JIaBJICHUE; MJIaBaHUE TEJl, TPEBPAIICHUS MEXAHUYECKON SHEPTUH) MO OMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX JaHHOE
bu3nYecKoe SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  W3YYCHHBIX  (PU3WYECKUX  SBICHUA B
OKpyXarouieM mupe (B TOM 4uclie (pU3NYECKHUE SIBJIICHUS B MPUPOE: MPUMEPHI
JIBHKEHHUSI C PA3TMYHBIMU CKOPOCTSIMH B JKMBOW W HEKHMBOM NPUPOJE, ACHUCTBUE
CHUJI TSIKECTHU, TPEHUsI, YIPYrOCTH B MPUPOAEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTrO
JIABJICHUS HA >KMBOW OpraHu3M, IUIaBaHWE PhIO, phlUard B TeEJ€ 4YeJIOBEKa), MpH
ATOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B YYEOHYIO, BBIACIATH CYIIICCTBEHHbBIC
CBOMCTBA (TpU3HAKK) (DUBUUECKUX SIBIICHU;

OMUCHIBATh M3yYEHHbIC CBOWCTBA TeNl W (DU3UYECKHUE SIBJICHUS, HCIIOJIb3Ys
bu3ndeckne BeaMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTh,
CpelHsisi CKOpOCTh, CHJa YINPYrOCTH, CHJIa TSXKECTH, BEC TeJa, CUJla TPEHUs,
JaBJieHWe TBEPIOro Teja, JaBJeHUE CTOJ0a >KUAKOCTH, BBITAIKHUBAIOIIAS CHUJIA,
MexXaHW4YecKasi padoTa, MOIIMHOCTh, IUICUO CHJIBI, MOMEHT CHIIBL, KO3 HUITUSHT
MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETUYECKAs U MOTEHI[MAIbHAs SHEPTHUs ), IPH
ONMCAHWY TPABWILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIONh3YEMbIX BEJIUYUH,
ux OOO3HAUCHUS W EOUHUIBI (U3UYECKUX BEIMYHMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3HYECKYIO BEIMUHUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYNH;

XapaKTepu30BaThb CBOWCTBA TeJ, (QU3MUECKHE SBJICHUS U MPOLECCHI,
WCIIONB3Ysl MpaBWjia CIOKEHUS Cuil (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, MpPaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30510TOe
NpPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKOW SHEpPruu, MHpH STOM
JlaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIlMCHIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHUE;

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



00BEKTOB, MPOLIECCOB, SIBICHUM, TPUMEHATH (PU3NUECKue MOACIHU JIJIsi 00bICHEHUS
(u3nYecKuX MPOLECCOB U PELIEHUs yUEOHbIX 3a/1a4;

OOBICHATH (PUBNYECKHUE SIBICHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYallMil MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
Ka4eCTBEHHBIC 3aJaud, B TOM UHCJIE TpeOyIoIIue YHCIEHHOTO OIICHWBAHUS
XapaKTEpHbIX 3HAYCHUN (PU3NUYECKUX BEJMYMH, MPU 3TOM BBIOMpPATh aJEKBAaTHYIO
(U3NYECKYI0 MOJIETb, BBISBISTH MPUUUHHO-CIEACTBEHHBIE CBSA3U M BBICTpaUBaTh
JOTMYECKYIO IIETIOYKY PpACCYXJACHHH C OMOpod Ha W3yYCHHBIE CBOWCTBA
(du3nyeckux BICHUH, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacu€THble 3amaun (B 2—3 MEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uku, BEIOMpas aJeKBaTHYIO (PU3MUECKYIO0 MOJENb, C UCTIOJIb30BAaHUEM 3aKOHOB
U (opMyIl, CBA3BIBAIOIINX (PU3UUECKUE BEIMYMHBI, 3aUCHIBATh KPATKOE YCIOBHUE
U pa3BEPHYTOE pEUICHUE 3aJa4yM, BBISBIATH HEIOCTAIOIIME WIA H30BITOYHBIC
JaHHbIE, OOOCHOBBIBATH BBIOOp MeETOJA pEIICHUs 3a/Ja4yd, HUCIOJIb30BaTh
CIIpaBOYHBIE JaHHBIC, MPOBOAUTh MAaTeMAaTHUYECKHE MPEOOpa3OBaHUS U PACUETHI,
OLIEHWBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAUCHUS (DU3HMUECKOW BEIMYUHBI H
OTIpEeNeIsITh Pa3MEPHOCTh (PU3MUECKON BEIWYWHBI, TOJYYCHHOW MpPU PpEIICHUU
3aJauu;

pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh TMPH  MOMOIIH
(U3nYeCKuX METOAOB, M IMpeljiaraTb OPUEHTUPOBOYHBIA CHOCOO peIlIeHus, B
ONMCAaHWUU  WCCICOBAHMSA  pPaclo3HaBaTh  MPOBEpPSIEMOE  MPEATOIOKCHHE
(rumore3y), UHTEPIPETUPOBATH MOJYYCHHBIN pe3yJIbTar;

MPOBOAUTH OIBITHI 1O HAOIIOIEHUIO (PU3UYECKUX SBICHUM WU (HU3HMUECKUX
cBoiictTB Ten (nuddysus, TEmIOBOE pacHIUPEHHUE Ta30B, SBJICHUE WHEPIINH,
U3MEHEHUE CKOPOCTU MpPU B3aUMOJCHCTBUU Tell, Iepeaaya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBICHHUE ACUCTBUS aTMOC(EPHOro NaBJICHHUS, ACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATH MPEANONIOKEHHE (THIMOTE3y) O BO3MOXKHBIX
pe3yapTaTax HabIIOAEHUI, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa obopynoBanus U GOPMYIUPOBATH BHIBOIBL;

IPOBOJIUTH TMPSIMbIE M KOCBEHHBbIE HW3MEpPEHHUS (DU3UUECKUX BEITUUHH
(paccTostHuE, TPOMEKYTOK BPpEMEHH, Macca Tena, 00bEM Telna, cuila, TEMIIeparypa,
MJIOTHOCTh JKUAKOCTA W TBEPAOTO TeENa, CUJa TPEHHUSA CKOJBXKCHUS, IaBICHUE
BO3/yXa, BBITAJKUBAIONIAs CHJIA, JCUCTBYIOIIAs Ha TOTPYKEHHOE B KHUIKOCTh
TENO, KOA((UUIMEHT TOJE3HOrO0  JEWUCTBUS  HPOCTBIX  MEXaHU3MOB) C
UCIOJIb30BAHUEM aHAJIOIOBBIX M IU(POBBIX MPUOOPOB, O0OOCHOBBIBATH BBHIOOP
MeToJla U3MEpEeHHUs, (PUKCUPOBATH IOKa3aHUs NPUOOPOB, HAXOAUTh 3HAYCHHE
U3MepsieMO BETMYMHBI C TIOMOIIBIO YCPETHEHUS pe3yIbTaTOB CEPUH U3MEPEHUN U
OLIEHMWBATh MOTPEUTHOCTh U3MEPEHUH;



IPOBOJIUTh HECJIOKHBIE SKCIEPUMEHTAIBHBIE UCCIEJOBAaHUS 3aBHUCHUMOCTEH
(u3nYecKuX BEIMYUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBHXKYILErOCS Teja OT
BPEMEHU JABWKEHUS TeNa, CUJIbl TPEHUS CKOJBXEHHS OT CHJIbBl HOPMAJbHOIO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEH TE€l U HE3aBUCUMOCTH CHUJIbI
TPEHHs] OT IUIOIIAJM CONPUKOCHOBEHHSI TE€J, CUJIbl YOPYIOCTH OT YAJIMHEHHUS
NOpPYKUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyXKEHHOM YacTh Telna U OT
IUIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM IUIaBaHUS TEJN, YCIOBUWM PaBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C Yy4HuTelneM (opMyaMpoBaTh 3anady U THUIIOTE3Y
UCCJIEIOBAHUsA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIHHO
coOMpaTh HKCINEPUMEHTAIbHYIO YCTAHOBKY C UCIOJb30BAaHUEM HHCTPYKIIUH,
MPECTaBISATh MOTYYSHHbIE 3aBUCUMOCTU (PU3HUECKUX BEIUYUH B BUJE TaOJHIl U
rpauKoOB, OLEHUBATb NOrPEUIHOCTH, [eNaTh BBIBOABI IO pe3yJbTaTam
HCCIEeI0BAHMUS;

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

YKa3bIBaTh IPUHIIUIBI IEUCTBHS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOMIAloIIMecs CcOoCydbl, OapomeTp, pblyar,
TTOJIBYDKHBIN M HETIOABYDKHEIN 0JI0K, HAKJIOHHAS IIOCKOCTE;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOICTB M TEXHOJOIMYECKUX MPOLIECCOB C OMOpPOM Ha MX omucaHus (B TOM
qyclie: MOAUIMITHUKY, YCTPOMCTBO BOAOIPOBOA, THAPABIMUECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOW HACOC, apeoMeTp), HUCHOJb3YysS 3HAaHUA O
CBOMCTBax (PU3MUECKUX SBICHUA U HEOOXOAUMBbIE (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOWCTB, H3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTHUECKHX IPOLIECCOB MPH
pelIeHu y1eOHO-TIPaKTUYECKUX 3a]1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIUIO O IPUMEpax) MPAKTUYECKOTO
MCIIONb30BaHUs (DU3MUECKUX 3HAHWUW B MOBCEAHEBHOW >KM3HU ISl OOECTeueHus
Oe3omacHocTH Ipu oOpallleHuu ¢ MpuOopaMu M TEXHUYECKMMH YCTpOICTBamH,
COXpaHEHHUs] 370pOBbS M COOJIOAEHUS HOPM DSKOJIOTMYECKOIO TOBEICHHS B
OKpY>Karollen Cpee;

OCYILECTBJISITh OTOOP UCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COEPIKaHUs B
WNuTepHere, caMOCTOATENbHO (QOPMYNIHpPYs TOUCKOBBIM 3amMpoc, HAa OCHOBE
UMEIOIINXCS 3HAaHUM W MYTEM CPAaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(poOpMaLMIO, KOTOpass SBJSETCS MPOTUBOPEUYMBOM WM  MOXET  OBbITh
HEJIOCTOBEPHOW;



UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HYECKOro COJEp)KaHMs, CHPaBOYHBIE MaTepUalibl, pECypChl CETH
WNutepHer, Bianerh MNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI 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
VCCIIEIOBAHUN, IIPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYEHHBIM TMOHATUHNHBIN
anmapar Kypca GU3HMKH, COPOBOXKIATH BHICTYIJICHNE TTPE3EHTAIIUEH;

MPU  BBITIOJIHEHUW YYEOHBIX MPOEKTOB W HCCJCIOBAHUN pacrpeessiTh
00s3aHHOCTU B TPYIINIE B COOTBETCTBHH C TOCTABICHHBIMU 33JladyaMU, CJICIUTh 3a
BBITIOJIHEHUEM IUIaHAa JEWCTBUM, aJ€KBAaTHO OILIEHUBATh COOCTBEHHBIN BKJaJ B
NEATENIbHOCTh  TPYIIIBI, BBICTpaWBaTh KOMMYHHUKAaTHBHOE B3aMMOJCHCTBHUE,
YUUTBHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy obydyenuss ¢ 8 knacce mpenMeTHbIE pPe3yJibTaTbl Ha YIIIyOJCHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMHUPOBAHHOCTh y O0YyUaAIOIIUXCA YMEHHUI:

UCIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IBU)KECHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE H
amopgHble Tela, HACHILEHHBIM M HEHACBHILEHHBIM Map, CHOCOObl M3MEHEHMS
BHYTPEHHEH OJHEPIrUM, DJJEMEHTAPHBIA JJIEKTPUYECKUU 3apsll, TNPOBOJHHKH,
NOJIYIIPOBOAHUKH, TUDJIEKTPUKH, HICTOYHUKHU IIOCTOSIHHOTO TOKA, JIEKTPUYECKOE U
MarHUTHOE TIOJIsl, ONTHYECKass CUCTeMa) M CHUMBOJMYECKUN SI3BIK (PU3UKU TpU
pelIeHnH y4eOHbIX U MPAKTUYECKHUX 33]1a4;

YBEPEHHO pa3linyaTrh SIBIICHHS (TEIJIOBOE pACIIUPEHHUE (CKATHUE), TEIIOBOE
paBHOBECHE, IMOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHME, KAllWJUIAPHBIC SIBICHUS,
WCIIapeHUe, KOHAECHCAlMs, IUIaBICHHE, KPUCTAUIM3alus, KUIIEHHUE, CIIOCOObI
Teruionepeaadn (TemIONnpoOBOIHOCTb, KOHBEKIIMSI, U3JIyU€HHUE), TEIJIOBbIE NIOTEPH,
ANEKTPU3ALUs TEJ, B3aUMOJCHCTBHE 3apsAl0B, JACHUCTBHS JJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOICHICTBUE MarHUTOB, IEMCTBUE MarHUTHOI'O MOJI HA
OPOBOJHUK C TOKOM) IO ONHCAaHUIO UX XApPaKTEPHBIX CBOWCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh  MpPOSIBJICHUE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpyKarolmeM wMupe (B TOM 4Yucie (QU3MYECKUE SBICHUS B IPUPOE:
NOBEPXHOCTHbIE M KaNWJUIAPHBIE SIBIEHUS B NPHUPOJE, KPUCTALIBI B MPHUPOJE,
nznydenre CojHIla, 3aMep3aHrue BOAOEMOB, MOPCKUE OpuU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHera, 3JICKTPUYECKHUE SIBJIEHUS B arMocdepe, 3JIEKTPUYECTBO
’KUBBIX OPraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, IPei] MOIIOCOB, POJIb MAarHUTHOTO
ooyl JUIA KM3HM Ha 3emiie, MOJSIPHOE CHSHHUE), IpPU 3TOM IEPEBOJIUTH



NPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATh CYIICCTBEHHbIE CBOMCTBA
(mpu3Haku) GU3MUECKUX SIBICHUN;

OMUCHIBATh M3yYEHHbIC CBOMCTBA TeNl U (DU3UYECKHUE SIBICHUS, UCIOJIb3YS
dusznueckre BEIUYUHBI (TEMIlepaTypa, BHYTPEHHsSI DJHEpPrusi, KOJIUYECTBO
TEIJIOThI, paboTa rasza, yjAelbHash TEIUIOEMKOCTh BEIIECTBA, yAelbHas TEIIoTa
IUTABJICHUS, Y/AEJbHAs TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIUIOTa CropaHus
TOIUIMBA, KOA(GOUIIMEHT TT0JIE3HOTO JEHCTBUS TEMIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/YyXa, OJJCKTPUUECKUU 3apsi, Cuila TOKa, DJIESKTPUUECKOE
HaIpsKEHHWE, COMPOTUBIIEHHE TMpoBojaHKMKA, JJC B I1lenu MOCTOSIHHOTO TOKa,
AJICKTPUYECKOE YACIbHOE COMPOTUBIICHUE BEIECTBA, paboTa W MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUH MTPABUIIHBHO TPAKTOBATH (PU3UUECKHI CMBICI
WCIIOJIb3YEMbBIX BEIIMYWH, MX OOO3HAYEHUS W CIWHUIIBI (PU3NYECKUX BEIUYUH,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIUYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TPadUKU U3YUCHHBIX 3aBUCUMOCTEN (DM3MICCKUX BEIINYNH;

XapaKTepu30BaThb CBOWCTBA TeJN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, YpaBHEHHUE TEIJIOBOTO OajaHCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOTrO
3apsana, 3akoH KylioHa, MpUHLMN CYNEPIIO3UINU AIEKTPUUYECKUX MOJEH, 3aKOH
Oma jis yuactka 1ienu, npasuia Kupxroda, 3axkon Oma a1 moJIHOM 1eMnu, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsS] HEPIrUM, MPU TOM pa3lIMYyaTh CIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA U €70 MAaTEeMAaTUYECKOE BhIPAXKEHUE;

CTPOUTH TMPOCThIE (PU3NYECKHE MOJIETH PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIACJSATh IPU HTOM CYILIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SBICHUHN, MPUMEHATh (U3UUECKHUE MOJICTN JIJIsi OOBSICHEHUS
(dbu3MUeCKUX MPOIIECCOB U PeIIeHNs YIeOHbBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABJICHUS, MPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelarhb
KaueCTBCHHBIE 33/1adyd, B TOM 4YHCJIE TPEOYIOIMMe YHUCICHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3NYECKUX BEIUYUH, [PU ITOM BbIOMpATH aJIeKBATHYIO
(bu3nIecKy0 MOEIb, BHISBIATh MPUYWHHO-CIICICTBEHHBIE CBSI3M M BBICTPAWBAThH
JOTUYECKYIO IIETIOYKY PACCYyKJIEHU C ONopoll Ha M3y4YEHHbIE CBOWCTBA
(u3nUecKUX ABJICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliaTh pacuéTHhIE 3amadd (¢ Omopoil Ha 2-3 ypaBHEHHUS) TIO
U3y4aeMbIM TeMaM Kypca (GU3MKH, BHIOMpas aJIeKBaTHYIO (U3HUYECKYI0 MOJIENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DopMyii, CBs3BIBAIOIMIMX (U3UYECKUE BEITUYUHBI,
3aMUChIBATh KPAaTKOE YCIOBHUE W PA3BEPHYTOE pEUICHHE 3aJayd, BbISABISThH
HEJIOCTAIOIIME UM U30BITOUHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJIb30BaTh CIIPABOYHBIE JaHHbIE, MIPUMEHSITh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIOJIb30BaTh rpaUuecKue METOJbI PEIICHUs 3a7a4, MPOBOIUTH



MaTeMaTHUYeCKue IpeoOpa3oBaHUsl U pPacyEThl, OLEHUBATH PEATUCTHUYHOCTD
HOJYYEHHOIO 3Ha4yeHUs (U3MYECKON BEIMYMHBI U ONPEACNATh Pa3MEPHOCTb
(u3nUecKOl BETUYUHBI, TOJYYEHHOU MIPU PELICHUU 33]1a4H;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(u3MUEeCKUX METOJO0B, M IMpeajiaraTb OPUEHTUPOBOYHBIA CMOCOO pelIeHHs, B
ONMCAHMM  HWCCJIENOBAaHUSA  PACIIO3HABAaTh  IPOBEPAEMOE  MPEIIIOJIOKECHHE
(rumore3y), MHTEPIPETUPOBATH MOTYUYECHHBINA PE3YJIbTaT;

MPOBOAUTH OIBITHI 110 HAOIIOJIEHUIO (PU3UYECKUX SBJICHUM UK (HU3HUECKUX
CBOMCTB TeN (KaNWUIAPHBIE SBJEHUS, 3aBUCUMOCTb JAaBJIEHHS BO3JyXa OT €ro
o0béMa W TeMIeparypbl, CKOPOCTH Mpolecca OCThIBAHUS (HArpeBaHus) MpH
M3IIy4YEHUU OT I[B€Ta H3Iydarolleld (IMOrJIoNaroleil) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUs] BOJbI OT TEMIEpPATypbl KUAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
ANEKTpU3aLUs T€J U B3aUMOJAECUCTBHE IEKTPUUECKHUX 3aps/iOB, B3aUMOJEHCTBHUE
MTOCTOSIHHBIX MarHUTOB, BU3yaJlM3alllsl MarHUTHBIX MOJIEM MOCTOSIHHBIX MarHUTOB,
JEMCTBUSI MAarHUTHOTO TOJISl HA NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA 3JICKTPOJABHUTATENS MOCTOSHHOTO TOKa): (POPMYIUPOBATH MPOBEPSIEMOE
MpeanonokeHue (rumore3y) O  BO3MOXKHBIX — pe3ysibTarax  HaONIOACHUH,
CaMOCTOATENIbHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOIO Habopa 00OpydOBaHMS,
OIMCBHIBATH XO/JI ONbITA U (POPMYIUPOBATH BHIBOJIBI,

OPOBOJIUTH TMpsIMbIE M KOCBEHHbIE HW3MEpPEHHs] (PU3MUYECKUX BEIUYUH
(TemmepaTypa, OTHOCHUTENIbHAs BIAXKHOCTh BO3/yXa, CHJIa TOKA, HaIpsHKEHHE,
yaenbHas TEeIUVIOEMKOCTh BEIIECTBa, COMNPOTHBIIEHUE IPOBOAHUKA, padboTa u
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA) C MCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
npuOOpoB, 0OOCHOBBIBaTH BBIOOP METOAA HM3MEPEHHMs, (PUKCUPOBATh MOKa3aHUs
npuOOpOB, HAXOIUThH 3HAUCHUE U3MEPSEMOUN BEIMYUHBI C TIOMOUIBIO YCPEAHEHHUS
pe3yJIbTAaTOB CEPUM U3MEPEHUN U OLIEHUBATh MOIPEIIHOCTh U3MEPEHUI;

MPOBOJIUTH IKCIEPUMEHTATIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (PU3HUECKHX
BEJIMYUH (3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WM
OXJIAXKICHMSI, UCCIIEIOBAHUE SIBIICHUS TEIUI0O0OMEHA IPU CMELIMBAHUU XOJIOAHON U
ropsyeil BOJABI, 3aBUCUMOCTb COINPOTHBJIEHHUS MPOBOJHHWKA OT €ro JUIMHBI,
IUIOIIAM TONEPEYHOr0 CEYEHUs M YICJIBHOTO CONPOTHBJIEHUS BELIECTBA
MIPOBOJAHUKA, CUJIbI TOKA, MPOTEKAIOLIEro Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha
MIPOBOJAHUKE, MCCIIEOBAHUE IOCIEAOBATEILHOIO U MapaJUIEIbHOIO COECAUHEHUN
IPOBOJHUKOB): COBMECTHO C yuyuTeiaeM (OpMyIMpoBaTh 3ajady U THUIIOTE3Y
UCCIIEIOBAHUSA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENHHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIOJb30BaHUEM HWHCTPYKIIUH,
IPEJICTABIIATh MOJIYyYEHHbIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TAOJIHUIl U
rpauKoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJALI IO pe3yibTaTam
UCCIIEIOBAHUS;



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

XapaKTEepU30BaTh MPUHIIMIBI JEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
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  BJIEKTPONpHOOphl  (IpUMEphl), MOPEJOXpaHUTENIM U HX
npUMEHEHUEe B ObITY W TEXHUKE, TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
3JEKTPOMAarHUTOB, AJIEKTPOJABUTATENb MMOCTOSHHOIO TOKA), UCHOJb3Yys 3HAaHUS O
CBOMCTBaX (DU3MYECKUX SABICHUN, HEOOXOAUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHUE YCTPOMCTBA W  HU3MEPHUTENIbHbBIE
OpuboOpel MO CXe€MaM M CXEMaTHYHBIM PUCYHKaM (PKHJIKOCTHBIA TEPMOMETP,
TEPMOC,  INICUXPOMETP, TUTPOMETP, JABUTaTellb BHYTPEHHETO  CrOpaHMs,
AJIEKTPOCKOI,  PEOCTaT), COCTABIATH CXEMbl DJJIEKTPUUECKUX Lened ¢
MOCJIEIOBATENbHBIM W MapaJUIeIbHBIM  COCIMHEHUEM 3JIEMEHTOB, pa3jidyas
yCJIOBHbIE 0O003HAYEHHUS HJIEMEHTOB 3JIEKTPUUYECKUX LEMEN, UCIOIb30BaTh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYECHHBIX TEXHHUYECKHX YCTPOWCTB, U3MEPUTEIBHBIX
MpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH PELICHUU Y4eOHO-TPAKTUYECKHUX
3aJay;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHU AJsi 00eCredeHUs
0€30MacHOCTH TIpH OOpaIlleHnH ¢ TPUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsS! 370pOBbS W COOJIOJACHUS HOPM DKOJIOTMYECKOro TOBEICHHS B
OKpYKaroIlen Cpele;

OCYILECTBJISITh MOUCK MH(pOopMaluu Gundeckoro coaepxkanus B HTepHere,
CaMOCTOATENHHO (OPMYIHpYs TOHCKOBBIA 3allpoc, Ha OCHOBE HMEIOLIUXCSA
3HaHUW W CpaBHEHHs [OMOJIHUTEIbHBIX HMCTOUYHUKOB BBIIEIATH HHGOpPMAIHIO,
KOTOpast ABJIAETCS IPOTUBOPEUNBON UM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHWN YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NUYECKOrO COAEpPKaHUs, CIPABOUYHBIE MATEPHUAJIBI, PECYPCHI CETH
WuTepHer, Bnanerp nNpu€MaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3OBaHUs
MH(pOPMAIINU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC NHCbMEHHbIE W KpaTKUE YCTHbIE COOOIIEHMUS,
00001as nH(HOPMALIMIO U3 HECKOJIBKUX MCTOUHUKOB (PU3UYECKOr0 CONepKaHus, B
TOM  4YHuclie MyOJMYHO  TPEACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEIOBATENbCKOM AESTENIBHOCTH, IPU 3TOM I'PaMOTHO KCIIOJIb30BaTh N3YYEHHBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIJICHHE
IIPE3CHTALUEH;



NP BBIMIOJIHEHWN YYEOHBIX MPOEKTOB U HMCCICIOBAHUN (PH3UYECKUX TPOIIECCOB
pacrpenensaTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUUM C IIOCTABJICHHBIMU
3aa4aMu, CJICIUTHh 3a BBITIOJIHCHWEM ITUTaHA JCHCTBHUN W KOPPEKTHUPOBATH €TO,
aJICKBaTHO OLICHUBaTh COOCTBEHHBIM BKJIaJ B JICSITEILHOCTH  TPYIIIIHI,
BBICTpAaBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSBISSI TOTOBHOCTH
pazpeniatb KOH(JIUKTHI.

K koHuy oOyuyeHusi ¢ 9 knacce npelMETHbIE pe3yJjbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaxarb c(POPMHUPOBAHHOCT Y 00YJAIOIIUXCSI YMEHUI:

MCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKECHUS, HEBECOMOCTb M IEPErpy3KH, LIEHTP TAKECTHU, MEXAHWUYECKHE BOJIHBI,
3BYK, MH(pPa3BYyK M YIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIE€HOBCKOE
U3Ty4yeHHUe, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKU CBETa, OJIM30PYKOCTh U
JAIBbHO30PKOCTh, CHEKTPbI MCITYCKaHUs M MOIJIOIICHHs, alb(a-, OeTa- U ramma-
U3ITyYEHUs, U30TOMbBI, AJIEpHAst U TEPMOsJIEpHAsi SHEPreTuKa) U CHUMBOJIMYECKUM
A3BIK (PU3UKU TIPU PEIICHUHN YUeOHBIX U MPAKTUYECKHX 3a7a4;

YBEPEHHO  pa3idyaTh  sABJIEHUS  (PaBHOMEPHOE U  HEPaBHOMEPHOE
IPAMOJIMHENHOE JBHKECHHUE, PABHOYCKOPEHHOE IMPAMOJIMHENHOE JBHUKECHMUE,
cBOOOAHOE MaJeHHE TeJ, ABWKEHUE IO OKPYKHOCTH, B3aMMOJECHCTBUE TEJ,
pPaBHOBECHE MATEpUAIIBHOM TOYKHM, PEAKTUBHOE JBHKEHHUE, HEBECOMOCTb,
KosebaTebHOe  JIBMDKEHHE (TapMOHMYECKHE, 3aTyXalollue, BbIHYKICHHBIC
KoJieOaHMsI), PE30HAHC, BOJHOBOE JBMKEHUE (paclpoCTpaHEHUE U OTPaKEHHUE
3BYKa, MHTepPEpeHLrs U Tudpakiusi BOJIH), MPSIMOIUHEHHOE pacipOoCTpaHEHue,
OTPaXXEHHE U TIPEIIOMJIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAKECHUE CBETA,
pa3noxeHue Oeloro cBera B CIEKTP M CJIOXKEHHE CIEKTPaIbHBIX LIBETOB,
€CTECTBEHHAsl  paJWOAaKTUBHOCTb, BO3HMKHOBEHHME  JIMHEWMYATOrO0  CHEKTpa
M3JIy4E€HHsI) 1O OINUCAHUIO MX XApPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh  MPOSIBJICHUE  M3YYEHHBIX  (PU3MYECKUX  SIBICHUA B
OKpy’KaroleM Mupe (B TOM 4ucie (Gu3nuecKue sIBJICHUS B MPUPOJAEC: MPUIHUBHI U
OTJIMBBI, JBUXEHUE TIaHET COJIHEYHOW CUCTEMBI, PEAKTUBHOE JBUKEHHUE JKHUBBIX
OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMM, 3EMIIETPSICEHHE, CEHCMHYECKHUE
BOJIHBI, LIYHAMH, 3XO, LIBETA TE€JI, ONTUYECKUE SBJICHUS B MIPUPOAE, OUOIOTHYECKOE
JecTBUE BUAMMOIO, YIbTPA(QHOJIETOBOIO U PEHTTEHOBCKOIO MH3JIy4YEHUH,
€CTECTBEHHBIM PaJMOAaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paJHMOAKTHBHOE
U3JIy4eHUE IPUPOAHBIX MHUHEPAJIOB JEHUCTBUE PATMOAKTUBHBIX M3JIyYECHHUW Ha
OpraHv3M 4YeJoBeKa), MPU 3TOM IMEPEBOJUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUECKUX SIBICHU;

OIKCHIBATh W3YYECHHBIE CBOMCTBA TeJl U (PU3NUYECKUE SIBICHUS, UCHOJIb3YS
¢usznueckre BeIMYMHBI (CpelHsii W MIHOBEHHas CKOPOCTh Tejla IIpHU



HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, MEPEMEILICHHE IPU PABHOYCKOPEHHOM
IPAMOJIMHENHOM  JIBWJKCHUHM, YIVIOBas  CKOPOCTb,  LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CUJIa TPEHUS, CUJla YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOIO
NaJieHus, BEC TeJa, UEHTP TSHKECTH TBEPAOIO TeJla, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYECKasi padoTa U MOLIHOCTb, MOTEHIIMAJIbHAS YHEPTUs TENa,
HOJHATOIO HaJl HOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI SHEPTUS CKATON MTPYKUHBI,
KMHETHYECKasi DHEpPrus, IOJIHAasg MEXaHWYeCKas DSHEprus, NEpUo] M 4YacToTa
Kosie0aHu, IePHoJ] MAaTEMATUYECKOTO U MPYKUHHOTO MAasiTHUKOB, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeslb MPEIOMIICHUS
Cpelbl), TMpU  ONWCAHUU TMPaBUWIBHO  TPAKTOBaTh  (U3HMYECKUH  CMBICI
UCIOJb3YEMBIX BEIMYMH, MX OOO3HAUEHUS M E€AMHULBI (U3NYECKUX BEIUYUH,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOLINE NAHHYIO (PU3MUECKYIO0 BEIHMYHUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH IpaduKK U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKkTepu30BaTh CBOMCTBA Tes, (U3NYECKUE SABICHUS M MPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHUS YHEPTrUH, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHIUII
CYNEPIIO3ULINA CHJI, NPUHLMUI OTHOCHUTENbHOCTH ['ammies, 3akoHsl HproTOHAa,
3aKOH COXPAaHEHUs HMITYJbCa, TEOPEMY O KMHETHYECKOM JHEPruM, 3aKoH ['yka,
3akOH bepHyiuM, 3aKOHBI OTpaXEHHUsSl U MPEIOMIICHUS CBETa, (OpPMYJTy TOHKOM
JIMH3BI, IUIAHETAPHYIO MOJIENIb aTOMAa, HYKJIOHHYIO MOJIENb AaTOMHOTO SIPa, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MAacCOBOIO YMCEN IPU SAECPHBIX PEAKLUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTpOUTh (PU3HUECKHE MOJEIH peajbHbIX O0OBEKTOB, MPOLECCOB U SIBJICHUI,
BBIJICISITh TPU 3TOM CYILIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBIICHUM, NPUMEHATh (QU3NYECKUE MOJEIH Uil OOBSICHEHHUS
(u3nYecKuX MPOLECCOB U PEIICHUs yUECOHbIX 33/1a4;

OOBSICHATD (PU3UYECKHE SBJICHHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CUTyalUuld MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarb
KAueCTBEHHbIE 3aJaud, B TOM 4YHCIE TPeOYyIOIIHe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEIUYUH, IPU ATOM BHIOMpATh aJ€KBATHYIO
(U3NYECKYI0 MOJIETb, BBISBISTH MPUUYUHHO-CICACTBEHHBIC CBA3U U BBICTPAaUBATh
JIOTUYECKYIO IEMOYKY PpacCyXIECHUW K3 2—3 1aroB € ONOpPOMl Ha H3yYCHHbIC
CBOMCTBA (PM3HUECKUX SABICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/JIENH;

YBEPEHHO pelaTh Pacu€THBIE 3aa4d MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpasl aJeKBATHYIO (PU3MUECKYI0O MOJENb, C HCHOJIb30BAHWEM 3aKOHOB M
(dopMy, CBA3BIBAOIIMUX (DPU3MUECKUE BEIMUMHBI, 3alIMChIBATh KPAaTKOE YCIIOBUE U
pa3BEPHYTOE pEUIeHHE 3a7ayud, BBIABIATh HEJOCTAIOUINE WM H30BITOUHBIE
JaHHble, OOOCHOBBIBaTH BBIOOP METOJA PpELIEHUs 337adyH, HCIOJIb30BATh
CIIPaBOYHBIE JAHHBIE, IPUMEHAITh METOAbI aHAIN3a PAa3MEPHOCTEM, MCIIOIb30BAThH
rpa¢puyeckue  METOAbl  pEeHIeHHs  3a7ady, [POBOAMTH  MaTeMaTHUECKHE



peoOpa3oBaHusl U PaCUEThI, OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAUYCHUS
(¢u3nyeckoil BEIMYMHBI U OINPENEATh Pa3MEPHOCTh (PU3NYECKOW BEIMYUHBI,
MOJTyYEHHOU TIPH PEIICHUH 33a4H;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(¢U3NYECKUX METOAOB, W TMpejiaraTh OPHEHTHPOBOYHBINH CHOCOO pelieHus, B
ONKMCAaHUU  HCCIEJOBAHMSA  pPacHo3HaBaTh  IPOBEPSEMOE  MPEAMNOIO0KEHHE
(runore3y), OLEHUBATh IMPABWIBHOCTh TOPsAKA IPOBEIACHHUS HCCIIEOBaHus,
MHTEPIPETUPOBATH MOTYYECHHBIN PEe3yIbTaT;

MPOBOAUTH OIBITHI 1O HAOIIOIEHUIO (PU3UUECKUX SBICHUM WU (HU3HMUECKUX
CBOWCTB TeJ (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHUs DHEPTHH,
3aKOHA COXPAHEHHUS HMITYJIbCa, JeMCTBUE 3aKOHA bepHymIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIA, 3aBUCUMOCTb TMEpUOAa KOJeOaHUW MPYKUHHOTO
MasTHUKa OT Macchl TIpy3a U JKECTKOCTH TMPYKUHBl M HE3aBUCUMOCTb OT
aMIUTATYIbl MaJIbIX KOJ€OaHWM, NPSAMOIMHEHHOE paclpOCTPAHEHUE CBETa,
pas3iokeHue OeNoro CBeTa B CHEKTP, U3YUCHHUE CBOMCTB M300PaKEHUS B TJIOCKOM
3epKajie ¥ CBOMCTB M300pa)KeHHs MpeaMeTa B COOMparoiel JuH3e, Ha0I0IeHue
CIUIOIIHBIX M JMHEWYATHIX CHEKTPOB U3IydeHUs): GOpMyIHpOBaTh MPOBEPIEMOE
OpeanojokKeHue (TUmoTre3y) O BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJEHUM,
CaMOCTOSITEJIbHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOrO Habopa o0OpyAOBaHUS,
OIKCHIBATh X0 OIbITa U (POPMYIHPOBATH BHIBOBI;

IPOBOJUTH TPU HEOOXOAUMOCTH CEPHIO MPSMBIX HM3MEPEHUH, OMpeaess
cpeHee 3HAUEHHE M3MEpPAEMOMl BEIMYMHBI UM ONpEAENsis MOrPEHIHOCTb
pE3yJIbTaTOB TPSAMBIX H3MEpPEHUN, OOOCHOBBIBATH BHIOOp CIIOCO0A H3MEPEHUS
(M3MepUTENHLHOTO MpUdopa);

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYUH (CpeIaHssI CKOPOCTh
U YCKOPEHHUE TeNa MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJIHOIO
najeHus, SKECTKOCTb  MPYXKUHBL, KOAI(QOUUHMEHT TpPEHUs  CKOJbXKEHUS,
MEXaHh4yeckas paboTta W  MOUIHOCTh, 4YacToTa M Tepuoa  KojebaHuii
MaTEMaTUYeCKOro M  NPYKUHHOTO  MAaSTHUKOB, (POKYCHOE  pacCTOSHHE
cobuparomieii JMH3BI W €€ ONTHYecKas Cuja, paJuoaKTUBHBIN ¢oOH) C
UCIOJIb30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX NPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEeHHs, IUIAaHUPOBATh M3MEPEHHUs, CaMOCTOSATEIHLHO COOMpaTh
DKCIIEPUMEHTAIbHYI0O  YCTAaHOBKY, BBIUHCISATH  3HAYCHHE  BEIUYHHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl, OLIEHUBAsI MOTPEIIHOCTh PE3YJILTATOB
KOCBEHHBIX U3MEPEHNUN;

IPOBOJIUThH IKCIEPUMEHTAIbHBIE HCCIEI0BAaHUS 3aBUCUMOCTEN (DHU3MUECKUX
BEJIMYWH (3aBUCUMOCTh MyTH OT BPEMEHU IMpPH PaBHOYCKOPEHHOM JBIKEHUHU 0e3
Ha4agbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJNBXEHUS OT CHJIBI
HOPMAJIbHOTO JIaBJI€HUS, MepHoja KOJeOaHW MaTeMaTHYeCKOro MasiTHHUKa OT



JUIMHBl HUTH, OIpEACNICHUE YCKOPEHHs CBOOOJHOrO TMaJeHUs, HCCIEIOBAHHE
M3MEHEHUS! BEJIMYMHBI U HAIPaBJICHUS MHIYKIMOHHOIO TOKAa, 3aBUCUMOCTH yrja
OTpaXEHHUsI CBETAa OT yrja MaJeHus, yria NpeJOMJICHHs OT YIja MNaJeHUs
CBETOBOI'0 JIy4a, HCCIECIOBAHUE TPEKOB: HM3MEPEHUE DSHEPIUM YacCTHUIBl I10
TOpPMO3HOMY MyTH (TI0 poTorpadusimM)): COBMECTHO ¢ yuuTesem (OopMyIUpOBaTh
3a/1a4y M TUIIOTE3Y MCCIIEIOBAHUS, CAMOCTOSTENIBHO IIJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATENIbHO COOMpATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, IPEICTABIATH
MOJIYYCHHbIE 3aBUCHUMOCTU (DU3MYECKUX BEIUYMH B BHUAEC TAOJUIl U TpaduUKOB,
OLICHMBATh MOTPELIHOCTH, JEJIaTh BBIBOJIBI IO PE3YIbTaTaM UCCIEI0BAHNUS;

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

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPOM Ha WX omucaHus (B TOM
YUCle: CHUIAOMETP, NAaTYMKUA TOJIOKEHHS, PACCTOSHUSA W YCKOPEHHMs, pakera,
9XOJOT, OYKH, MEpUCKOM, ¢oToarnmapar, MUKPOCKON, TEJIECKON, ONTHUYECKHE
CBETOBO/JIbI, CIIEKTPOCKOII, JAO3UMETpP, Kamepa BuibcoHa), UCHONIB3Yys 3HAHUS O
CBOMCTBaxX (PM3MYECKUX SIBJIEHUN U HEOOXOAUMBIE (DU3MUECKUE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHCYHKM HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIIbHBIX NPHUOOPOB M TEXHOJOIMYECKUX IMPOLIECCOB IIPH
pelieHuu Y4eOHO-NPaKTUUYECKUX 3a7ady, ONTHYECKHE CXEMbI ISl MOCTPOEHUs
M300pakeHUH B IJIOCKOM 3€pKalie U COOMparolie JuH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTHh MH(OPMALIMIO O MPUMeEpax) MPAKTHUECKOTO
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHM AJIsi 0OeCredeHHs
0€30MacHOCTU TMpHU OOpalEHUH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUSl 370pPOBbsI U COOJIIOJIGHUST HOPM HKOJIOTUYECKOTO TIOBEJICHUS B
OKPYXKAIOIIIEH CPEAE;

OCYILECTBIISTh MOUCK MH(OpMauu Pu3ndeckoro coaepxxkanusi B Uutepuere,
CaMOCTOATENFHO (OPMYIUPYS MOUCKOBBIM 3aMpoOC, HAXOAUTh MYTH OIpPEIeICHHUS
JIOCTOBEPHOCTH TMOJY4E€HHOW HHGOpMallUM HAa OCHOBE HMMEIONIMXCA 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh TIPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MYECKOro COAEp)KaHHs, CIPAaBOYHBIE MaTepUallbl, pECYpChl CETH
WuTepHer, Bnanerp nNpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MNpeoOpa3OBaHUs
UHGOpMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W YCTHBIE COOOILEHUS Ha OCHOBE
uH(OpPMAIKM U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, IMyOJINIHO
IPEJICTABIIATh PE3YNbTAaThl IPOEKTHON MM MCCIIEOBATEIbCKON AESITEIbHOCTH MTPH
3TOM TIPAaMOTHO MCIIOJB30BaTh W3YyYECHHBINM IIOHATUWHBIN ammapar U3y4aeMoro



pasnena (GU3MKA M COMPOBOXKIATH BBICTYIJICHUE IMPE3CHTalMe ¢ yd&€Tom
0COOCHHOCTEW ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
1.1 du3nka — HayKa O MPUPOJIES 2
1.2 du3nyecKne BEIUYNHbI 4
1.3 EcTecTBeHHO-Hay4HbIIl METO/ TO3HAHUS 2 1
Wroro no pazneny 8
Pa3nen 2. [lepBoHayajibHble CBe/IeHHsI 0 CTPOEHNH BellleCTBA
2.1 Crtpoenue BeniecTa 2 1
99 JIBM>KEeHUE M B3aMMOJICHCTBUE YACTHI] 4
' BEIIECTBA
2.3 ArperaTHble COCTOSTHUS BEIlIeCTBa 1 1
Hroro mo pazneny 7
Pa3nen 3. JIBU:KeHHE U B3aMMOJAeHCTBHE TeJ
3.1 MexaHndecKoe IBUKCHHE 10
3.2 WNuepuwus, macca, mIIOTHOCTb 9
3.3 Cwuita. Buasr cur 15
Uroro no pazneny 34
Pasnen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBieHus TBEPABIMU 5 1 1




TE€JIaMH, ) KUJKOCTAMHU U ra3aMH

4.2 JlaBjieHHE KUIKOCTH
4.3 ATtMocdepHOe naBieHne 1
44 I[CI}'ICTBITI.G JKHUIKOCTH U ra3a Ha 12 9
NOTPYKEHHOE B HUX TEJIO
Hroro mo pazneny 28
Paznen 5. Pabora u MomiHOCTB. JDHeprust
5.1 PaGora u 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
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 16




8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
1.1 CrpoeHue U cBOICTBa BelllecTBa 6
1.2 TenoBbIe TTPOLIECCHI 33 1 6.5
Hroro no pazneny 39
Pa3znen 2. DiekTpuyeckne H MAarHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsapl. 3apsHKeHHBIE Tela 9 1
' U UX B3aUMOJICHCTBUS
2.2 IToCTOAHHBIN NEKTPUUECKUI TOK 31 1 10
2.3 MarHuTtHbIC SBJICHUS 11
24 DJIEKTpOMarHuTHasI HHAYKIUS 7 1 1
Hroro mo pazneny 58
Pasnea 3. [loBTOpUTENIBHO-0000 A0 IMIA MOAYJIb
3.1 [ToBTOpHTENHHO-0000AIOIINN MOYITH 5
Hroro no pazaeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
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

Pa3znen 3. 3.]'IeKTp0MaI‘HI/ITHOC moJi€ U JJIEKTPOMATHUTHBIC BOJIHbI

3.1

DNEeKTpOMarHuTHOE M0JI€ U
3JIEKTPOMAarHUTHBIE BOJIHBI

6

Uroro no pazneny

Paznena 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacpoCTpaHEHUsI CBETA
4.2 JIuH3BI ¥ onTHYECKHE PUOOPHI
4.3 Pasnoxenue Genoro cBera B CIIEKTP




Uroro no pazneny 16
Pa3gea 5. KBanTOBBIE SIBJICHUS
5.1 HcenyckaHue U NOTIIOIIEHUE CBETa ATOMOM 1
5.2 CrtpoeHue aTOMHOT O si7pa
5.3 SnepHble peakiuu
Hroro no pasaeny 16
Pa3nea 6. IloBTopuTe1bH0-000011AK0IIUH MOAYJIb
6.1 MexaHn4eckue SBICHUS (TTOBTOPUTEIBHO- 6 3
' 0000 ArOIKHA MOLYJIb)
6.2 TensnoBsle sBICHUS (IOBTOPUTENBHO- 3
' 0000 1IaroIMHi MOLYJIb)
6.3 DJIEeKTPOMArHUTHBIC SIBIICHHS 3 1
' (TTOBTOPHUTENILHO0-000011aI0IIN I MOJTYJIb)
6.4 CaetoBble siBJIEHUS (TOBTOPUTEIBHO- 1 1
' 000010 IIHH MOJTYJIb)
6.5 [ToBTOpUTENHHO-00001AONTNI MOTYITH 4
Hroro no pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 26.5







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecrBo yacos JIEKTPOHHBIE
Nen/m | Tema ypoka Konrtpoisbnsbie | IlpakTHyeckue Aara HpposLIe
Bceero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI pecypent
1 ®usnka — Hayka o npupoae. ABiaeHus 1
HPUPOIBL.
2 duznyueckue sIBICHUS 1
3 duznveckre BeTUYUHbI. Pa3mepHOCTb. 1
duszuueckue NpruoOOpHI.
4 ToYHOCTB M TOTPENTHOCTH TP TPSIMBIX 1
U3MEpEHUSX.
JIabopaTtopHas padora Nel "
5 Omnpenenenue 1eHbl 1€EHUs MEH3YPKH. 1 1
N3mepenne o6bEMa xxunkoctu"
5 MeTtozas! HayyHOTrO no3HaHus. du3nka u 1
TEXHUKA
Crtpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBAIOILME IUCKPETHOE CTPOEHUE 1
BELIECTBA
JlabopaTopHas pabora Ne2 "Ornenka
3 pa3MepoB MalbIX TeJ U AUAMeTpa aToma 1 1
METOJIOM PS/10B (C UCIIOIb30BaHHEM
¢dororpaduii)"
9 JIBuxenue yactull Bemectsa. Juddysus. 1

bpoyHOBCKOE IBUKEHHE. Y POK




HUCCICIOBaAHUC.

10

B3aumopelicTBue yacTuil BeniecTsa:
MPUTSKEHUE U OTTAIIKUBAHUE

11

ArperaTHbl€ COCTOSIHUSI BEIIIECTBA.
CBoiicTBa ra3oB, JKHJAKOCTEH U TBEPIIBIX
TEJL

12

Kontponbsnas padora Nel mo reme
"®duszuka- HayKa 0 IpUpPoIE.
[lepBoHavasbHbIE CBEICHHS O CTPOCHHUH
BemniecTna"

13

Mexanundeckoe nsuxenue. I1yTs,
TPAaeKTOPHUs, IIEpEMELICHIE

14

PaBHOMEpHOE M HEpAaBHOMEPHOE
nBmxeHue. CKopocThb

15

Haxoxknenue ckopocTy, MyTH U BpEMEHHU
IIPY pABHOMEPHOM IPSIMOJINHEWHOM
JBUKEHUN

16

I'paduku nmpsiMoIrHEHHOTO
PaBHOMEPHOTO IBHKCHHS

17

Pemenue rpaguyeckux 3amay no teme
"Mexanuka. PaBHOMepHOE
HIpsMOJINHEUHOE ABUXKEHUE"

18

Pemenue 3ayau o teme "Pacuet cpenneit
ckopocTH"

19

Jlabopatopnas pabora Ne3 "Onpenenenue
CpeAHEeH CKOPOCTH CKOJIbXKEHHs OpycKa
WJIY TIapUKa 10 HAKJIOHHOW MI0CKOCTH"

20

SIBrnienre uHEPIMU. 3aKOH HHEPIIUHI




B3anMopeiicTBue Tenn Kak IpuyrHa
M3MEHEHUs CKopocTu. Macca Tena Kak

21 Mepa HHEPTHOCTH TeJla MpU
MOCTYTNATENbHOM JIBUKEHUU

29 JlabopatopHas pabota Ned "M3mepenue
Macchl Tejla Ha phIYaKHBIX Becax"

23 IImoTHOCTE BelecTBa

24 JlabopatopHas pabota Ne5 "M3mepenue
o0beMa Tena"

o5 JlabopaTopnas paboraNe6 "Omnpenenenue
IJIOTHOCTH TBEpPAOro Tena'

26 Pacuer maccel 1 00beMa TejIa o ero
ILIOTHOCTH.

97 Pemenune 3agad mo Teme "Macca Tena.
IInoTHOCTEL BemecTBa"
Penrenue 3agad mo treMaM

28 «MexaHn4ecKoe JBIKCHHEY, «Macca,
"ITimoTHOCTH BemecrBa'

29 [ToaroToBKa K KOHTPOJILHOU paboTe MO
teme "JIBmkenue. [lmotHocTs"

30 KonTtponbsHas padora Ne2 " J[BuxeHue.
IInoTHocTR"

31 Cuna. SIBnenue tarorenus. CHila TSKECTH

39 N3o6pakenue cuil. Pemenue 3agay no
teme "OnpenesieHue CUibl TSHKeCcTH"

33 Cuna ynpyroctu. 3akoH ['yka

34 VYpok-uccrnenoanue. "3aBUCUMOCTb

pacTsKEHUS IPYKUHBI OT MPUII0KEHHON




cuJier"

35

Bec tena. U3mepenue cui. Jlunamomerp

36

JlabopaTopHas pabota Ne7
"I'pamynpoBanue Npy>XHUHbI U U3MEPEHUE
CHJI TuHaMoMeTpom"

37

Pentenue 3amau mo teme "CUibl B
MexaHuke"

38

Pentenune 3amau mo teme "Cuiel B
mexaHuke"

39

Cuia Tpenust

40

Jlabopatopnas pabora Ne§ "M3mepenue
CHUTBI TPSHHUSI CKOJILKCHHSI U CHITBI TPEHUS
Ka4yaHUs ¢ TOMOUIbIO0 TUHaAaMoMeTpa"

41

Pemenue 3anad no reme "Cuma tpeHus'".
Ypok-uccienoBaHue o TeMe
"UccnemoBaHue 3aBUCUMOCTH CHJIBI
TPEHHSI OT IJIOIIA U COMPUKOCHOBEHHS,
CHUIBI JABJICHUS U XapaKTepa
noBepxHocreil"

42

Cnoxenue cui. PaBHonelcTByromas cuia

43

Pentenune 3amau mo teme "Clio)KeHUE CUII.
PaBHozeicTByrOMIas cuna"

44

Pentenue 3amau mo teme
"Bzaumoxeiicreue tei1. CHIBI B
MmexaHuke"

45

[ToaroToBka K KOHTPOJILHOW padoTe.
Pentenne 3amau mo treme
"B3aumogericteue tea. CHIBI B




MmexaHuke"

Kontponbsnas pabora Ne3 mo teme

46 "B3anmoneiictBue Ten. Cuibl B
MexaHuke"

47 JlaBnenue TBEPABIX TEI
VYpok-uccrnenopanue "3aBUCUMOCTh

48 JIaBJICHUS TBEPAOTO TeJa OT IUIOIIAIN
OMopkI U Macchl Tena'

49 Pemenne 3agau mo Teme "JlaBienue
TBEPIBIX TENI"

50 JlaBnenwue ra3oB. 3akoH [Tackans
JlaBieHue B KUIKOCTH U B ra3e. Pacuer

51 JIaBJICHHUS )KUJKOCTH Ha IHO U CTCHKH
cocyna

59 Pemenue 3amay "Pacuer naBiaeHus
YKUJKOCTH Ha THO M CTEHKHU COCyJa

53 Coobmarommecs coCybl.
I'uapocTaTuueckuii mapamokc.

54 Ypok-koH(pepeHuus "' napaBaryueckue
MEXaHU3MBbI"

55 AtMocdepa 3emMii 1 TPUUUHBI €€
CYIIECTBOBAHUS

56 Ypok-uccinenosanue "lIposiBienue
nercTBUs atMochepHOro naBicHus "

57 N3mepenne atmocdepHOro naBiaeHuUs.
Omneit Toppruemm

58 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT

BBICOTBI HaJl ypoBHEM Mopsi. [Tpubopsl




JUI U3MEpEHHs aTMOC(EPHOr O 1aBJIEHUS

Bapomerp-anepous. AtmocdepHoe

o9 JaBJICHUE Ha Pa3JIMYHBIX BHICOTaX

60 Manomertpsbl. JKUAKOCTHBIE HACOCHI.

61 [ToaroroBka k kp "JlaBnenue"

62 KonTtponbnas pabora Ned4 "JlaBienue
TBEPABIX TeJI, KUAKOCTEH 1 ra30B"

63 BritankuBaromas cuina. 3akoH Apxumena

64 Pemrenue 3amad mo teme "3akoH
Apxnmena”
JlabopaTopHas padora Ne 9

65 «OrnpenencHre BITAIKUBAIOIICH CHITBI,
JICUCTBYIOILIEN Ha MTOTPY>KEHHOE B
YKUIKOCTh TEJIOY

66 [TnaBanue Ten

67 JlabopaTtopHas padota Ne 10 «BrrsicHeHue
YCIIOBUH IJIAaBAHUS TEJla B )KUKOCTH

68 BosnyxomnnaBanwue. [1naBanue cynoB

69 Pemrenue 3amad mo reme "3akoH
Apxumena. Y crnoBus MiaaBaHUs TEN"

70 Pemenue 3ayau mo remMe « Apxumenona
cuIiay,

71 ITonroroBka kK Kp « ApXHMENOBaA CUJIA»

79 Kontponbhas pabora Ne5 no teme «Cuia
Apxumena»

73 Mexanuueckas padbora

74 MomHocTs




Penienue 3aau Ha onpexnesneHne paboThl 1

75
MOIITHOCTH

76 PaboTa cuJibl TSPKECTH U CHITBI TPEHUS
JlabopaTtopHas pabora Nell "Pacuér

77 MOIIHOCTH, Pa3BUBAEMOUN MPU MOABEME IO
necTauile"

78 [IpocThie MeXaHNU3MBI

79 MowmenT cuisl. [IpaBuino MOMEHTOB

80 Pewenue 3anau o reMe «Y cioBus
paBHOBECHS phIYara

81 bnoku. "3010T0C MIpaBMIIO" MEXaHUKH
Pbruaru B TeXxHUKE, OBITY M IPHPOJIE.

82 JlabopaTtopHas pabota Ne 12 «BrisicHeHue
YCIIOBUSI PABHOBECHSI phIUaray

83 VYpok-uccrnenoBanue no reme «biaoku»
Ypok-koHpepenmus "TIpocTeie

84 MEXaHU3MBbI B OBITY, TEXHUKE, JKUBBIX
oprannsmax"

85 LlenTp TsDKECTH TEMA.
JlaGopaTtopHas pab6ora Ne 13

86 «OmnpezneneHne EHTpa THKECTH
IJIACTUHBI"

87 Koapdumment monesnoro neiictBus
MIPOCTBIX MEXaHU3MOB

88 [IpakTUKyM MO PEIICHHUIO 3a/1a4 Ha pacueT
KILJ

89 JlabopaTopnas pabora Nel4

"Onpenenenne KIIJ| npu nogseme tena




0 HAKJIOHHOM I10cKOoCTH"

Mexanunueckas sHeprus. Kunernueckas u

90 1
MOTEHITATbHAS DHEPT U

01 3aKOH COXpaHEHHS MEXaHUYECKOU 1
SHEpruu

92 [IpakTuKyM 1O pEmIeHuIo 3a7a4 Ha pacuyeT 1
SHEPTUH

93 [ToaroToBka Kk KOHTPOJILHOU paboTe MO 1
teme "Paborta u MomHocTh. DHeprus"

94 KonTtponsHas padora Ne6 o teme 1
"PaGoTa u MOIHOCTH. DHEprus"
Pabora c TekcTamu 1o Teme

95 "Mexannueckoe apmxenue", "Ctpoenue 1
Bemecra", "Cumbl B mpuponae"

96 Pab6ota ¢ Tekcramu no Teme "/laBnenue", 1
"[Ipoctsie Mmexanu3Mmbl", "DHeprus"

97 [ToBTOpeHue kypca ¢hus3uku 7 Kiaacca 1

98 IToBTOpeHue Kypca UMK 7 Ki1acca

99 [IpomexxyTouHast aTTectanus 1o Gpusmke

100 CoBepIIeHCTBOBAaHNE HABBIKOB PEIICHHS 1
3a/1a4 3a Kypc 7 Kjacca

101 CoBepiIeHCTBOBAHHE HABBIKOB PEIICHUS 1
3a7a4 3a Kypc 7 KJjacca

102 Pemenue 3ananuii B popmate OI'D 1

OBUIEE KOJIMYECTBO YACOB I10 102 17

ITPOTPAMME




8 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara udposbie
W/ Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue iyqefmﬂ sﬁg)al;onaTeanme
padoThI padoThI pecypesI
1 Hucrpykrax o T.b. IToBTopenue kypca 1
busuku 7 K1
5 [ToBTOpEHNE OCHOBHBIX MOJIOKEHHI 1
MKT.Macca u pazMep aTOMOB U MOJIEKYJI
3 BxomHoe TecTupoBanue 1
4 Tennosoe pacmmpenue u cxartue. Temiosoe 1
nBwxenue. Temneparypa
5 BHyTpeHHSss SHEprus U criocoObl e 1
W3MEHEHUS
6 Bunp! remionepenaun 1
7 KommuectBo termnotel. Y aenbHas 1
TEMJIOEMKOCTh
VYpox-koHpepennus "Hcnonap3oBanue
8 TEMNJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LeJsx 3Heprocoepexenns”
9 Pacuer konuyecTBa TEMI0THI, HEOOXOUMOTO 1
JUIsl HATpeBaHUs
10 Pemenue 3a1a4 Ha pacyeT KOJIMYECTBA 1
TENJIOTHI
VYpaBHEHUE TEIIOBOro OanaHca.
11 TemnooOMeH U TEIIOBOE paBHOBECHE. 3aKOH 1
Hprorona—Puxmana




JlabopaTtopnas pabora Nel"UccnenoBanue
SIBIIEHUS TEIJI000MeEHA IIpru CMCUIMBAHUU

XOJIOAHOU U TOpsSYel BOAEI. "'; B

12 OJIOAHO opstueii BO, "; "IIpoBepka
THIIOTE3BI JIMHEHHOM 3aBUCUMOCTH JITMHBI
CTOJIOMKA KUJKOCTH B TEPMOMETPUUECKOI
TpyOKe OT Temrepatypsbl”

13 Pemtenue 3aga4 mo teMme "TenmooOMeH u
TEIJIOBOE paBHOBecHE"

14 JlaGoparopHas padora Ne2 «M3mepenue
yAEIbHON TEMJI0EMKOCTH TEJa

15 DHeprus TOIUIMBA. Y AelbHAS TEIJI0Ta
cropaHus

16 3aK0H COXpaHEHHS U MPEBPAICHUS YHEPTUN
B TEMJIOBBIX MPOIeccax
Pemrenue 3aga4 mo TeMe'" KOJIMYECTBO

17
TEMJIOTHI"

18 [TonroToBKa K KOHTPOJIbHOU paboTe
«TennoBele siBaeHUA. BHYTpEeHHSST DHEPrUsL.»

Y1p p

19 KontponeHas pabora Nel «Tensossle
SIBJICHUsI. BHYTpEHHSI SHEprus»

20 ArperaTHbie COCTOSTHUS BEIIeCTBA

21 [TnaBneHue u OTBEpCBaHKE
KPUCTAJUIMYECKUX BEILECTB.

22 VenpHas TEIIOTA IIABICHUS

93 Pemrenune 3amau no teme "IlnaBienne u
OTBEp/ICBAHUE KPUCTALINYECKUX Tea"

24 Pemenne 3amayg mo teme "[lmaBnenue u

OTBEP/JEBAHNE KPUCTAIUINYECKUX TeT"




[TapooOpazoBanue 1 KOHICHCAIHU.

25
Ucnapenne
Kunenue. UccnenoBanne 3aBUCUMOCTH

26 TEeMIIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS

97 HacpleHHbId 1 HEHACBIIIEHHBIN Nap.
BnaxxHocTh BO31yxa

28 Pemenue 3ana4d o teme "BIIAKHOCTE'" 1
BiaxxHOCTB BO31yXa U €€ H3MEpEHHE.

29 JlaboparopHas pabota Ne3. "OnpenencHue 0.5
OTHOCHUTEIBHOM BJIAYKHOCTH BO3AyXa"

30 VYaenbHas TemioTa napooOpa3oBaHus U
KOHCH CaIliH

31 Pemenue 3amau no reme "[lapoodpazoBanue
" KuneHue"
Pewrenue 3a1au 1 aHam3 cuTyauuu,

32 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOH/ICH CaIluu

33 [TpuHITUTIBEI paOOTHI TETIOBBIX JIBUTATEICH.
KII/] TeniioBoro aBuraTesst

34 [TapoBas TypOuHa. /[BUratrenr BHyTPEHHET O
CropaHust

35 Pemenue 3aga4 mo teme "KIIJ] TemnoBoro
nsurarend"”

36 [ToaroToBKa K KOHTPOJIBHOW paboTe
«ArperatHble COCTOSHHS BEIIECTBAY

37 VYpok-koHpepenuus "TennoBbie 1BUraTeIn

Y 3alllUTa OKpY’Karolen cpeant"”




KonrtponbsHas paboraNe2 o reme "

38 N3MmeHeHue arperaTHbIX COCTOSTHHI
Bemiecrsa'
OnekTpuzanus tein. J[Ba pona

39 3apsinoB.MccinenoBanue crnoco0oB
Pa3IMYHBIX BEIIECTB HADJICKTPU3OBBIBATHCS

40 Onexrpockon. [IpoBogHukY U
HEIPOBOJHUKH SJIEKTPUUECTBA

41 DnexTpudeckoe none. HanpsxE€HHOCTH
AIIEKTPHYECKOT0 TOJIS.

42 JenmMocTh 3JIEKTP-KOro 3apsiaa. JIeKTPOH

43 Crtpoenue atoMa.3aKkOH COXpaHEHUS
AIIEKTPUYECKOr0 3apsia.

44 DneKTprudecKkuil Tok. Mctounukmu
AIIEKTPUUECKOI0 TOKA

45 DneKTpudecKas 1enb

16 DJIEKTpUYECKUM TOK B MeTasuiax. [lefcTBus
AIIEKTPUUECKOr0 TOKA.

47 Cuna Toka. AMnepmeTp
JlaGopaTtopHas padbora Ned "COopka

48 AIIEKTPUUECKOH IEMH U U3MEPEHHUE CUITBI
TOKa"

49 DJexkTpudeckoe HampsbkeHue. Bonstmerp

50 Pemenue 3anay "Cuna Toka. Hanpsbxenue".

51 JlaGopaTopHas pabora Ne5 "HM3mepenue
HAMPSOKEHHS Ha Pa3IMYHbIX ydacTKax menu"

59 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKECHUSI.

3akoH Oma 1Jis ydacTKa [enu




DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIIbHOE

53
CONPOTUBIICHHE

54 Pemienne 3aa4 o teme "DIEKTPUUECKOE
COIPOTHUBJICHUE. Y IEIBHOE CONPOTUBIICHUE"

55 Peocratsr.JlabopaTopHas pabota Ne6
«PerynupoBaHue CUIbI TOKa PEOCTATOM»

56 Pemenne 3anad mo teme "3axon Oma"

57 JlaGoparopHas padora Ne7 «M3mepenue
COIIPOTHUBJICHUS TPOBOTHUKAY

58 JlaGopaTopHas pabora Ne8 "Onpenenenue
YIETIBHOT'O COMPOTHUBIICHUS IPOBOTHUKA"

59 ITocienoBarenbHOE COEAUHEHNUS
MIPOBOJTHUKOB

50 JlabopaTopHas padora Ne9 "McciaenoBanue
3aKOHOB IOCJIE10BATENIbHOTO COETUHEHUS "

61 [TapamienbHOE COETUHEHHE TPOBOJHUKOB.
Pewrenue 3amau no reme

62 "I[locnenoBaTensHOE U MapajieibHOE
COEIMHEHMS TPOBOHUKOB"

63 CMmenranHoe CoeIMHEeHNE TTPOBOTHUKOB

64 Pemenue 3ama4y Ha npuMenenue 3akoHa Oma
JUTS Pa3IMuHOrO COCAMHEHUS TPOBOAHUKOB

65 Pemenue 3ana4y Ha mpuMenenue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUSI POBOHUKOB

66 PaboTa snexkTpudeckoro Toka. MouHoCTh
AIIEKTPHUYECKOT0 TOKA

67 JlabopaTopnas pabora Nel0 "Onpenenenue

pabOTHI U MOITHOCTH 3JIEKTPUYECKOT0 TOKa"




68

Pacuer ctonmocTu paboThI TOKA.

69

3akon [xoyns-JIenna.

70

Jlamna HakanmuBanus. HarpeBarenbHble
npubopsel. KopoTkoe 3aMbIkaHueE.

71

JlabopaTtopnas pabora Nell «3mepenue
KII/I anekTpoHarpeBaTems».

72

YpOoK-KOHCYJIbTalMs 10 PELICHUIO 33/1a4 HA
TeMy «IloCTOSHHBINA TOK»

73

Ypok-koHbpepenius "OObsICHEHNE U
NPUHIIKAIT JCHCTBUS JJOMAITHUX
AIIEKTPOHATPEBATEIILHBIX
npubopos./leiicTBue Toka Ha YenmoBeka "

74

[TonroToBka K KOHTPOJIBHOU paboTe MO TEME
"OnexTpudeckue 3apsabl. [locTosHHBIN
EKTPUYECKUH TOK"

75

KonTtponsHas paboTa o reme
"Onextpuueckue 3apsabl. [locTosiHHBIN
JIEKTPUYECKHI TOK"

76

[TocTrossHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMJIi ¥ ero 3HadYeHue Il KU3HU Ha 3eMIIe

77

OmnbIT Dpcrena. MaruuTHoe mosie
ANEKTPUYECKOT 0 TOKA

78

Pemenune kauecTBEHHBIX 3a1a4 HA IIPABUIIO
IIPaBOM pyKH

79

OnbiT AMnepa. MarHuTHOE 1oj1e KaTyIIKH C
TokoM. [IprMeHeHne 31IeKTPOMarHuTOB B
TEXHUKE

80

JlabopaTopHas pabora Nel2 «3yuennue




QJICKTPOMAarHuTa»

9JICKTpOI[BI/II‘aTCJIL IIOCTOAHHOI'O TOKA.

81 Hcnonbp3oBaHue 37eKTpOABUTaTENCH B 1
TEXHUYECKUX YCTPOMCTBaX U Ha TPAHCIIOPTE
JlaboparopHas padora Nel3

82 "KoHCTpynpoBaHue U U3y4eHHE 1
AJIEKTPUYECKOr0 IBUTaTes"

Cuiia Amnepa. Pelienue 3a1a4 mo teme

83 "Cusia AMriepa u onpeseseHue e 1
HampaBjeHus"

84 1

85 1

86 1

87 1

88 1

89 1

90 VYpoxk-koHpepenuus "lIpaktuueckoe 1
MIPUMEHEHUE HIIEKTpoABUraTenen"

91

92

93 OnpiTel Papages. 3aKOH IEKTPOMarHUTHON 1
nHaykuuu. [Ipaswiio Jlenna
Ypok-uccnenosanue "Mccnenosanue

94 W3MEHEHUH 3HaYCHUs U HalIPABJICHUS 1
WHIYKIMOHHOI'O TOKa"

95 Pemenne 3aga4 mo teMme "3akoH 1

ANEKTPOMarHuTHOM MHAYKUuHU. [IpaBuio




Jlenma"

DnexTporenepaTop. CriocoObl MOTydeHUS

96 1
ANEKTPOIHEPTUH
Ypok-koHpepeHIus "IISKTPOCTAHIIMKM Ha

97 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU. 1
[Ipo6aemsl sxonoruu. TormBHbIE
AIIEMEHTHI U 3JIEKTpoMoOu "

98 [ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme 1
"DJeKTpOMarHuTHbIC ABIEHUA"

99 KontponpHas pabora "DaeKTpoMarHuTHbIe 1
siBJieHUs "

100 Pa6ora c Tekcramu o Teme "TemnnoBbie 1
sIBJICHUS "
PaGoTa ¢ TekcTamu mo Teme

101 "DeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tela 1
U UX B3auMozerncreue"

102 PaGora ¢ Tekcramu o Teme "[locToSTHHBIHA 1
ANEKTpUY ECKUH TOK"

103 PaGoTa ¢ TekcTamu o Teme "MarHuTHbIS 1
SIBJICHHS "
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-

104 KHHETUYE€CKOW TEOPUH U UX ONBITHHIC 1
TIOJITBEPKACHHUS

OBUIEE KOJIMYECTBO YACOB I10 104 995

ITPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
W/ Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue iyqefmﬂ :6g)allonaTeanLIe
padoThI padoThI pecypesI
Mexanndeckoe ABuxeHne. MatepuanbHas
1 Touyka. CriocoObl onucanus 1
MEXaHUYECKOT O IBUKEHUS
5 Cucrema orcuera. OTHOCUTEILHOCTD 1
MEXaHMYECKOT O JIBUKEHUS
3 BekTopHble BeTU4YMHBL, ONEpaluy ¢ 1
BEKTOpaMH, MPOEKIIMH BEKTOPOB
4 Panuyc-BexkTop MaTepuaabHON TOUYKH, 1
nepeMenieHne Ha MIOCKOCTH
5 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHIE 1
6 Pemenue 3amay no reme "PaBHOMepHOE 1
NpsIMOJIMHENHOE IBUKEHHE"
HepaBHOMEpPHOE NPSIMOIIMHENHOE
7 nBuxeHue. CpeHssi 1 MTHOBEHHAs 1
CKOPOCTb T€Jla PU HEPaBHOMEPHOM
JBUKEHUU
Jlabopatopnas padota "OmpeneneHue
8 CpeaHel CKOPOCTU CKOJIbKEHUS OpycKa 1 1
WM JBUKEHUS 1IapUKa 110 HaKJIOHHOU
mI0cKoCTh"
9 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1
JIBUKEHUE. Y CKOpEHUE




10

CKOpOCTh PaBHOYCKOPEHHOT'O
MPAMOJIMHEHHOTO IBIKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no treme "CkopocTb
PaBHOYCKOPEHHOTO MPSMOJIMHEIHOT 0
JBUKeHUA"

12

[lepemelnenue npu paBHOYCKOPEHHOM
PSMOJIMHEHHOM JIBHKECHUH

13

JlabopaTopHas padota "OmnpeneneHue
YCKOPEHUS TeJla IPU PABHOYCKOPEHHOM
JIBM)KEHUH 110 HAKJIIOHHOM IJI0CKOCTH"

14

Pewenne 3anau no teme "llepemenienue
IIPY PABHOYCKOPEHHOM TPSMOIMHEHHOM
IBIKeHnN"

15

JlabopaTtopHas padora "MccnenoBanue
3aBUCUMOCTHU IYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3
HayaJbHOW CKOpOCTH"

16

I'padmaeckas MHTEpIpETAIUS YCKOPESHHSI,
CKOPOCTH, IPOUIEHHOT' O ITyTH U
IepeMELICHUs I IPSMOJIMHENHOTO
ABHUXKCHUA

17

Pemenue 3anau no reme "I'padpuueckas
UHTEPIPETALUs YCKOPEHHS, CKOPOCTH,
MPOWICHHOTO Iy TH U IMEPEMEIICHHS JIJIs
MPSMOJIMHEHMHOT 0 ABUKEHHS "

18

Yckopenue cBoboaHoro najaenus. OmbIThI
Tamunes




Pewenne 3aau o teme "Y ckopenue

19 cBOOOIHOrO naaeHus"”

20 JIBmxenue Temna, OpOoIIeHHOT O MOJT YTIIOM K
TOPH30HTY

21 Pemenne 3amau mo Teme "JIBrokeHHE Tena,
OpOIIEHHOT0 MO YTJIOM K TOPU30HTY"
JlabopaTopnas pabora "HccnenoBanue

22 JBIDKEHUS TeJa, OPOIIEHHOT 0 MO/ YTJIOM K
FOpU30HTY"
Pemrenue 3agad mo teme "JIBHMKEHHE O

23 JEHCTBUEM YCKOPEHHSI CBOOOTHOTO
nageHus"

24 JIBI>KEeHUE TI0 OKPY)KHOCTH

25 JIuneiiHas ¥ yrioBasi CKOPOCTb, IEPUOI U
4acToTa

26 CKOpOCTb ¥ YCKOPEHHUE TP JBUKECHHUH T10
OKPY>KHOCTH

27 Pemenwne 3agau mo Teme "/[BrurkeHue mo
OKpY>KHOCTH"
VYpok-koHpepenmus "Pacno3HaBanue u

28 npuOIMHKEHHOE OMMCAHUE PA3TUIHBIX
BHJIOB MEXaHUYECKOT' O IBH)KCHHS "
[ToaroToBka K KOHTPOJIBHOU paboTe MO

29 teMe "MeXxaHn4ecKoe ABMKEHUE U
Croco0sbI ero onucanus"
KonTponpHas pabora 1o Teme

30 "MexaHn4ecKoe IBHKEHHE U CIIOCOObI €ro

omucagug"




31

[Iepsbiit 3akoH HproTOHA. BekTop cuibl

Bropoii 3akon HetoTOHA.

32 PaBHOzeicTBYIOIIAA cuiia

33 Tperuit 3akon Hetorona. Cyneprno3unus
cHII

34 Cuna ynpyroctu. 3akoH ['yka

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

36 3aBUCHUMOCTH CUJIbI YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTETIEHU
nedopMaIiu NpyKUHbI"

37 Cuna tpenus. Koapdunuent tpenus

38 JlabopaTtopHas pabota "Onpenenenue
ko3 (umreHTa TpeHus CKOJIbXKeHUs"
JlabopaTopnas pabora "MccnenoBanue

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

40 JIBU>KEHUE TeJ IO OKPYKHOCTH IO
JEHCTBUEM HECKOJBKUX CHJI

41 3axoH bepHysum u nogbEMHas cuila Kpblia
Ypok-koHpepenmus "CoBpeMeHHbIE
JeTaTesbHbIC anmapaThsl, CyJa Ha

42 MTOJIBOIHBIX KPBLIbSX, AHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOWIISIX. JIBIKEeHUE
roe3/la Ha MarHUTHOM moayIike"

43 Cuna TSKECTH B 3aKOH BCEMHPHOTO

TATrOTCHUA




JIBMKEHUE TEJ BOKPYT IPaBUTALMOHHOTO

44 ueHTpa. [lepBast kocMudeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBeCHE MaTepraIbHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB

48 VYpok-uccnenoranue "OnpeneneHue
LIEHTpa TSHKECTU Pa3InYHbIX Ten"
Nmnynbe Tena. U3MeHeHrne nMITyibca.

49 Hmnynbe cuiiel. YIIpyroe 1 Heynpyroe
B3aMMO/ICHCTBUE

50 3aKOHbI U3MEHEHUS U COXPAHEHUS
UMITyJIbca

51 PeaxktuBHOE OBMKEHHE
Pemenue 3anau no treme "3akoH

52 COXpaHEHMs UMITyJbca. PeakTuBHOE
nBIKeHue"

53 Mexannueckast paboTa 1 MOIIHOCTh

54 PaGoTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHHUS
JlaGopaTtopHas pabora "OnpeneneHue

55 paboTHI CHIIBI TPEHHS TPU PABHOMEPHOM
JBUKEHUHU TeJla IO TOPU3OHTAILHON
nmoBepxHocTH"

56 CBs13b 3HEpPruu U padoThI
JlabopaTtopHas pabota "Omnpenenenue

o7 paboThI CUJIBI YIIPYTOCTH P MOAbEME

rpy3a € HCITIOJIb30BAHUEM HCIIOJABUKHOI'O 1




HOIBUXHOTO OJIOKOB"

58

ITorenuuansHast sHEPrUst

59

Kunernueckas sueprus. Teopema o
KUHETUYECKOW YHEPTUH

60

3aKOH M3MEHEHHS U COXpaHCHHUA
MEXaHUYeCKOM OHCPrun

61

Pemntenne 3amau mo teme "3aKOHEI
W3MEHEHUS U COXPAHEHHSI MEXaHUYECKOM
sHeprun"

62

[ToaroToBka K KOHTPOJILHOW paboOTe 1O
teMe "B3aumoneicTeue Tei1. 3aK0HEI
coxpaHeHus"

63

Kontponbshas pabora o reme
"B3anmoneiicTBue Ten. 3aKOHbI
coxpaHeHus"

64

Koaebartenpuoe aermxenne. OCHOBHBIE
XapaKTepUCTUKH KOJIeOaHUil: mepuo,
4acToTa, aMIUIUTY/1a

65

MaremaTH4eCKUi U IPY>KUHHBIN
MasaTHUKU. JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH TTEPUOIA

KoseOaHuii rpy3a Ha HUTH OT JJIMHBI HUTH"

0.5

66

JlabopaTtopHas pabota "MccnenoBanue
3aBHUCHUMOCTH MEepHOAa KoJIeOaHHi
MPY>KMHHOT' O MasiTHUKA OT Macchl rpy3a"

67

lapmonmnueckue komedaHus

68

JIabopaTtopHas pabora "U3mepenue
YCKOpEHUS CBOOOTHOTO majieHus "




69

3aryxatouue konedanus. BeiHyKeHHbIE
konebanus. Pesonanc

70

[IpeBpaienue sHepruu npu
KO0JIEOATEIEHOM JBMIKCHUU

71

VYpok-uccnenoanue "[IpoBepka
HE3aBUCUMOCTH Teproja KojiedaHun
rpysa, NIOABCIICHHOI'O K JICHTC, OT MAaCChI

rpysa"

72

MexaHn4yecKre BOJIHBI: IIPOAOJJBbHBIC U
IIOIICPCYHLBIC

73

CBoiicTBa MEXaHUYECKUX BOIH. [[mmHa
BOJIHBI M CKOPOCTh €€ pacipOoCTpaHEHUS

74

Ypok-uccinenopanue "HabmoneHue
HHTEpPEPEHITUU U TU(PPpaKIIMK BOJIH Ha
MOBEPXHOCTH BOJIBI"

75

VYpok-koHpepeHnus "MexaHuuecKkue
BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"

76

3Byk. PacpocTpaHenue u oTpaxkeHue
3ByKa

77

Pemenue 3anay no reme "3Byk"

78

VYpok-uccrnenoBanue
"DKcnepruMEeHTaIbHOE OIpeie/icHU e
I'PaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KonebaHuit"

79

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

80

VYpok-uccnenosanue "Habmonenne u




00BSICHEHHE aKyCTHYECKOI o pe3oHaHca"

HNHudpasByk u yibrpa3Byk. KonpepeHius

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 DNIeKTpOMarHuTHOE MoJIe U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBoiicTBa 37IEKTPOMarHUTHBIX BOJIH
VYpok-kondepennus "lkana
3JIEKTPOMArHUTHBIX BOJH. Mconb30Banme

84 AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM
cBsi3u. Pagnonokanus. Kocmuueckast cBsi3b

85 Pemenue 3anaq Ha onpeneneHne 4acTOThI
Y JITTUHBI JIEKTPOMATrHUTHON BOJIHBI

86 DNeKTpOMarHuTHAs IPUPOJA CBETA.
CxkopocThb cBeTa

87 BouiHOBBIE CBOMICTBA CBETA:!
uHTepdepeHIs 1 TUPPaKITII

88 JlydeBast MOJieNIb CBETA M T€OMETPHUECKast
onTuka. MICTOUHMKH cBeTa

89 [IpsimonuHeliHOe pacpoCTpaHEeHUE CBETA.
3atmenust ConHua u JIyHsl

90 3akoH oTpakeHHs cBera. [LlTockoe 3epKao

01 [Toctpoenue n3odpaxeHui,
cOpPMHPOBAHHBIX 3EPKaIOM

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

93 JIabopaTtopHas pabora "MccnenoBanue




3aBUCUMOCTH YTJIa MIPEIOMJIICHUS OT yTJia
MaJIcHUsI CBETOBOT'O JIy4ya Ha TpaHUIIe
«BO31YX-CTEKIIO»"

VYpok-uccinenopanue "AHanus u

%4 00BSICHEHHE ONTUYECKOTro MUpaxa"
VYpok-koH(pepenuus "McnonabzoBanue

95 MIOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

96 JluH3a, X0/ JTy4el B JIMH3E

97 ®opMmyia TOHKOH JIMH3EI
JlabopaTopHas padota "OmnpeneneHue

98 (hOKYCHOT'O PACCTOSIHUS U ONTHYECKOM
CHJIBI coOHMparomel JuH3bI"

99 [Tonmyuenue n3o0paxeHui ¢ MOMOILBIO
cobuparolei 1 paccenBaroei JTMH3
Ypok-koHpepeHius "TIpuHInI 1elicTBHS

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

101 I'na3 kak onTHyeckas cucreMa.
Bru30opyKocTh U JaIbHO30PKOCTh
Pasnoxenue Genoro cBera B CIEKTP.

102 Omnsitel HetoToHa. Ciokenue
CIIEKTpaJbHBIX IIBETOB. Jlucmepcus cBeTa
VYpok-npaktakym "Habmonenue u

103 O0BSICHEHHE OIBITOB 110 PA3JIOKEHUIO
6emnoro ceera B cuektp. [lonyuenue 6enoro
LIBETa MPH CIOKEHUH I[BETOB"

104 Omnsitel Pezepdopaa u nnanerapHas




MOACIb aToOMa

IToctynatel bopa. Moaens aroma bopa.

105 Hcnyckanue u MoOrIoIieHre cBeTa aTOMOM.

106 KBanTsl. JIuHeituaTeie crieKTpbl
VYpok-npaktukym "Habmoaenue

107 CIUIOLIHBIX ¥ JTMHEWUYATHIX CIIEKTPOB
W3JIy4EHHs] U UCITyCKaHus"

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

109 Crtpoenue atomHoro sapa. Hykinonnas
MOJIe/Tb aTOMHOT'0 SiApa

110 PannoaktuBHbIe npeBpaiieHus. M30Tomnsl

111 [Tepuon momypacmnana
Ypok-koHpepenuus "JleiictBue

112 pasvoaKTUBHBIX U3JyYCHHUH Ha )KUBbIE
OpraHu3Mbl. 3alMTa OT paAMOaKTUBHOIO
n3IIydeHus"

113 SnepHble peakliiy. 3aKOHBI COXpaHEHUS
3aps10BOT0 M MacCOBOT'O YUCEI

114 DHeprus cBs3U aTOMHBIX sfep. CBs3b
Macchl U SHEPTruu

115 Pemenue 3aau no teme "Snepuoie
peakiuu. DHeprus cBs3u"

116 Peakuuu cunTes3a u neneHus saaep.
Hcrounnku sueprun CosHIa U 3BE37
Ypok-koHpepeHus "SAnepHas

117 SHEpPreTHKa. DKOJIOTUIECKIE MPOOIEMBI

SIIEpHON SHEpPreTHUKU"




[ToaroToBKa K KOHTPOJILHOU paboTe MO

118 teMe "Konebanus u BojaHbl. CBETOBBIE U
KBAHTOBEIE SIBJICHUA"
KonTtponwsnas pabora o teme "Konebanus

119 ¥ BOJHEI. CBETOBEIE M KBAHTOBEIC
saBieHus"

120 Pemenue pacueTHbIX 11O TEME
"Mexannyeckoe ABMKeHue"

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

122 3a/1a4 1o TeMe "3aKOHBI COXPaHECHUS
SHEPruy U UMITyJbca"

123 JlaGopaTopHbIe pabOTHI 11O TEME
"MexaHn4eckoe JBuKeHue"

124 JlabopaTopHbie pabOTHI IO TEME
"B3aumopeiictBue Tea"

195 JIaGopaTtopHbie paboTsl o Teme "[IpocTbie
MEXaHU3MBbI"

126 Pemenne pacueTHBIX M KQ4€CTBEHHBIX
3aja4 rno treme "TeroBble npouecchl”

127 Pemenue pacueTHBIX U Ka4eCTBEHHBIX
3aza4y o reme "BiaaxHocTs"
Pemenue pacueTHBIX U Ka4eCTBEHHBIX

128 3agad o Teme "KIIJ] TermoBbIx
nsurarenen"

129 Pemenue pacueTHBIX U Ka4eCTBEHHBIX

3a7a4 no TeMe "3aKOHBI HOCTOSHHOTO




TOKa"

Pemenue PaCUYCTHBIX U KaYCCTBCHHBIX

130 1
3amad o teMe "KII/] anektpoycrtaHoBOK"

131 JIaGopaTopHbie paboTHI IO TeMe "3aKOHBI 1
MOCTOSIHHOT'O TOKa"

132 JlabopaTopHbIe pabOTHI IO TEME 1
"CBeTOBBIC SIBJICHUA "

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

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

135 Pa6ora C"TCKCTaMI/I o Teme "CBeTOBbBIC 1
SIBJICHUS

136 Paborta ¢ Tekctamu o teme "KBanrToBas u 1
snepHas 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






