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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (eaepaabHOi padoueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHnue mporpaMmbl 1O (U3HKE HAmpaBlieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS W OpPTraHU3AINI0 W3Y4YCHUS
bu3MKKM Ha AEATENBHOCTHOM oOcHOBe. B mporpamme mo ¢u3nke Y4UTHIBAIOTCA
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOY4YEHHS, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o gu3uke ycTaHaBIMBaAET pacHpeesieHue y4eOHOro MaTepuaa
1o rogam oOydeHus (10 KjaccaM), mpejiaraeT NpuMepHy0 MOoCIe0BaTeIbHOCTD
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOIO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHUs METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SBISETCS  CUCTEMOOOPA3YIOIIMM  JJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (DHU3UUECKUE 3aKOHBI JIE)KAT B OCHOBE ITPOIIECCOB
W SBJIICHWH, M3y4aeMbIX XUMHEH, Ouoioruei, actpoHomuend U (HU3NUECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MU,
MpPEeNOCTaBsieT HamOoJiee SICHble O00pa3ilbl MNPUMEHEHHS HAyYHOTO METOojIa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUs JOCTOBEPHBIX 3HAHUIN O MUPE.

Opnna w3 TIaBHBIX 33724 (PU3MUECKOTo OOpa3oBaHUs B CTPYKType OOILEero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUC
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IrPaMOTHOCTb:

e HAy4HO OOBSCHSTH SBIICHUS;

 OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  HAy4YHbIC
JI0OKa3aTeabCTBA JJIs MOJYYSHUS BHIBOJIOB.

[lenn wu3yueHuss (PU3MKU Ha YypOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpenesnensl B KoHueniuu mnpenojaBaHus ydeOHoro mnpeaMera «®Duzuka» B
oOpa3oBarenbHbIX oOpraHusanusx Poccuiickoit  ®enepanuu, pean3yrOIIHX
OCHOBHBIE 00MIe00pa3oBaTeNbHbIE TPOTPAMMBI, YTBEPKIEHHON pelIeHueM



Komnerun MunucrepctBa npocseiienus: Poccuiickoit @eneparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K-4BH).
ey uzyyeHust GU3UKM:

npuoOpeTeHNE HWHTEpeca W CTPEeMJICHUS OOYYalolUXCS K HaydHOMY
M3YYEHHUIO TMPUPOIBI, PA3BUTHE HUX HHTEIUICKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;
dbopMHpOBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHpoBaHUE TMPEACTABICHUN O poSiM (DU3MKHU [JIs1 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oymyiien
npoeCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, OATOTOBKA K
JaabHeWIleMy 00OyUYeHHIO B 3TOM HAMpPaBJICHUHU.

JlocTrkeHne 3THUX TIeJied MpOorpaMMbl Mo (U3MKE Ha ypPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNE 3HAHWUM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

npUOOpETEHNE YMEHUN OMHUCHIBATh U OOBACHITH (PU3UUECKHE SBICHHS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB pEIICHHWS] TMPOCTEHINNX pacdETHBIX 3a7ad C
UCTIOJIb30BaHUEM br3IIeCKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUM HaOIIOJaTh MPUPOIHBIC SIBIICHUS U BBIMIOJIHSATH OTMBITHI,
nabopaTopHble  pabOTBI M AIKCIIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(poOpManuen (HU3NUECKOro COAEpKAHMS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHATU3 U
KPUTHUYECKOE OIICHHBaHUE NH(HOPMAIIHH;

3HAKOMCTBO cO cdhepaMu podheCCHOHATBHON ASATCIBHOCTH, CBI3aHHBIMH
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETrO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kacce — 68 yacoB (2 yaca B HENENi0), B 8
kiacce — 68 gacos (2 yaca B Henemo), B 9 kiacce — 102 vaca (3 vaca B Heaelo).

[Ipennaraemspiii B mporpamMme 1o (U3MKE MepeyeHb JTa0OpaTOPHBIX PabOT U
OTIHITOB HOCUT PEKOMEHAATEIIbHBIN XapaKkTep, YIUTENb IeJIaeT BEIOOP MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIUMBHUIYAIbHBIX OCOOCHHOCTEU
oOy4Jaronmxcs, CUCcKa SKCIEPUMEHTANBHBIX 3aJaHuil, MpeiaraéMbplx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Paznen 1. ®u3uka u eé pojib B NO3HAHUM OKPY:KaI0lIero Mupa.

®usuka — Hayka o npupoxe. fABneHus npuponbl. dusnyeckue sBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [lorpemHocts u3mMepeHuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBEeHHO-HAYUYHBIM METOJl IO3HAHMS: HAONIOAEHHE, MOCTAaHOBKA HAyYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TMIIOTE3, OOBICHEHNE
HabOmogaemMoro aByieHus. Onucanyue GU3NYECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBIICHHUSI.
2. @uznyeckue NpudOPHI U NPOLEaAypa MPSIMbIX U3MEPEHNUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomoul u onvimel.
1. OmpezeneHne UEHbI IEJIEHUS MIKaIbl U3MEPUTEIBHOTO MPUOOpAa.
2. HM3mepeHue pacCTOsTHUN.
3. H3mepenue o0bEMa KUJIKOCTH U TBEPIOTO TeNa.
4. OnpeneneHue pa3MepoB MAJIBIX TEJ.
5. M3mepenue temmeparypsl NpH NOMOIIM KHUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO IPOBEPKE TMIOTE3bI: NAIBHOCTH IOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4eM OOJIbIIEe BHICOTA
IIyCKa.

Pa3nen 2. [lepBonayajibHbIe CBeIEHHUsI 0 CTPOEHUH BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIB, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune uactul BemecTBa. CBA3b CKOPOCTH JBMKEHUS YacTHUI] C
Temrnepatypoil. bpoyHoBckoe nBwkeHue, Auddysus. BzaumopaeicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE ra30B, KMIKOCTEH U TBEPHBIX
(KpUCTaJIIIMYECKNX) TeJl. B3aMMOCBSA3b MEXKIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHpIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JIBMKCHHUS.



2. HaGmonenue muddysun.
3. HabGmiogenue  siBieHuUil,  OOBACHSIOUIMXCS  TNPUTSDKEHUEM WU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM pSAOB (C  HCMOJIb30BAaHUEM

doTtorpadmii).
2. OnbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJISIPHOTO MPUTSHKCHHUSL.
Pa3znen 3. /IBu:keHue U B3auMoielicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpDHOE W HEPAaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHKEHUHU. Pacu€r myTtu u
BPEMEHU JIBUKCHUSI.
SBneHne uWHEpUUU. 3aKOH HWHEPIUU. B3anmonelcTBuE Tel Kak NpUYUHA
W3MEHEHHSI CKODOCTH JBWXKEHHS Tein. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHocTh BemecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIE
00BéMa BellecTBa.
Cuila kak XxapakTepucThka B3aumozencTBus tei. Cuiia ynpyroctd M 3aKOH
['yka. MI3MepeHne cuiibl C MOMOILIBIO AUHAMOMETPA. SIBICHUE TATOTECHHS W CHUJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tema. HeBecomocTs. CroxeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHonencTByromas cuil. CHiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnronenme MexaHU4YeCKOro JBUKEHUS Tela.
2. H3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JBUKEHUS.
3. HaOmronenue siBneHust MHEPLUU.
4. HabmroneHue n3aMeHeHUs! CKOPOCTH MPU B3aUMOICUCTBUU TETI.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJl.
6. Cno)kxeHue CuJ1, HalPaBJIEHHBIX 10 OJHOW MTPSMOM.
Jlabopamopuvie pabomoul u onvimel.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUSI (IIapHKa B KUIKOCTHU,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeHEN CKOPOCTH CKOIBKECHHS OpycKa WU IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmaruu)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienue TBEPABIX TeJl, )KUAKOCTEN U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI M YBETUYEHUs naBiieHus. JlaBineHue rasa.
3aBUCUMOCTh JaBlieHUs raza oTr oOb&Ma, TemrepaTyphl. llepemaua naBieHus
TBEPIBIMU TEJAMM, KUJIKOCTAMH M Ta3zamu. 3akoH [lackamns. IIHeBmartuueckue
MaIuHbl. 3aBUCUMOCTh JABJICHUS >KHIAKOCTH OT TUIYOWHBI. [ MapocTaTH4YeCKHid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpuyuHBI CyliecTBOBaHUS
BO3yImHONW o0osnouku 3emin. OnbiT Toppuuemnu. M3mepenue aTrmocgepHOro
JABJICHUS. 3aBHCHUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleficTBHE MKUIAKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BriTankuparoias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

o Uk W N

N

3aBUCHUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

[Iepenaua naBaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaromyecst CoCy/ibl.

['mapaBauyueckunt mmpecc.

[IposiBeHne nericTBUS aTMOCHEPHOTO JIaBJICHUS.

3aBUCHMOCTD BBITAIKHBAIONIECH CHJIBI OT 00BhEMaA MOTPYKEHHON YacTH
TeNa U INIOTHOCTH KUJIKOCTH.

PaBEeHCTBO BBHITAIKMBAIONIIEN CHJIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miiaBaHus Tell: MJIaBaHUE UJIU TIOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS IUIOTHOCTEH Tella U JKUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOU B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOLICH  CUJIbI, JCWCTBYIOIIEH Ha  TeEIo,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBI, JEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAIKUBAIOIIECH  CHJIBI,
NEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa TNOTPYKEHHOU B
JKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaGoTa U MOIITHOCTH. DHEPIruUs.

Mexanudeckast padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBumio
paBHOBecus pbiyara. l[IpumeHeHue mpaBuja paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprus. KuHernueckas ¢ IMOTEHUWAJIbHAs JHEPTUS.
[IpeBpailieHre OHOTO BUIAa MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomul u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHHSI IPU PAaBHOMEPHOM JIBIXKEHUH Tea

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue ycliOBUI paBHOBECHS pblUara.
3. M3zmepenue KIIJ] HakIOHHON ITOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BemecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OMNBITHI, MOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, XKUAKOTO M Tra3000pa3HOrO COCTOSHUM BeILIECTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJIEKYJSPHO--KUHETUYECKOW TEOPHH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHUKECHUS
yactull. Buytpennsas osHeprus. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpILIECHUE paboTHI. Buaet TEIUIoNEpEeAaAYn:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonudecTBo TemnoThl. YenapHas TEIJIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBienune
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenme. YnenbHas Temnsota
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EepHOro
JABJICHUSL.

BnaxnocTts Bo3ayxa.

DHeprus TOIIMBa. Y IeJbHas TEIIOTa CrOPaHUs.

[Tpununer paboter TeruioBbix aBurateneid KIIJ[ temmoBoro nBuratens.
TennoBble IBUTATENM U 3aIIUTa OKPYKAIOIIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JIBMKCHHUS.



HaGmonenune nuddysuu.

HaOmronenue siBeHnii CMauuBaHUs U KaWJUISIPHBIX SIBJICHUH.

HaOnronenue TemioBoro pacuimpeHust Tell.

N3meHeHne NaBiieHUs ra3a npu M3MEHEHHH 00bEMa M HArpeBaHUU WU

OXJIQXKICHUH.

6. IlpaBuia u3mMepeHus TEMIIEPATYPHI.

7. Buasl Temionepenayu.

8. OxJtaxJIeHHe MPU COBEPIICHUH PAOOTHI.

9. HarpeBaHue npu coBepiIeHUU padOThl BHEIIIHUMU CUJIaMHU.

10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabmroneHue KureHus..

12. HaGnroieHue nocTosiHCTBA TEMIIEpATyPhI ITPH TUIABJICHUH.

13. Moaenn TEMJIOBEIX ABUTATEIICH.

Jlabopamopnvie pabomol u onvimel.

1. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.

2. OnBITHI IO BBIPAIIMBAHUIO KPUCTAIIIIOB IOBAPEHHOM COJIM MUJIU caxapa.

3. OnbIThl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

4. OmnpenesneHue 1aBlICHUS BO3/1yXa B OaJIOHE MITIPHIIA.
OMnBbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBICHUSI BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka runoressl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA YKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

7. HaOmoneHne W3MEHEHUS BHYTPEHHEH »HHEpPruM Tela B pe3yibTaTe
Terionepeaayu U padboThl BHEITHUX CHUJL.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOIHOW U
ropst4er BOJIBL.

9. OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOAOW  IIpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.
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10. OnpeniesieHne y1eIbHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCIapeHus.

12. Onpezenenne OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

13. OnpeneseHne yaeapHON TEMIOTHI IIJIaBJICHHUS JIbJIA.

Pa3znen 7. DnexkTpuyeckne i MArHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHX 3apsAnoB. B3ammonercTBue
3apsOKEHHBIX Tell. 3akoH KysnoHa (3aBUCHMOCTh  CHJIBI  B3aMMOJICHCTBHS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEJIAMU).

Onekrpuyeckoe mnotie. HanpsxéHHoOcTh snekTpuyeckoro mosns. [IpuHuun
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIN AIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJIEKTPUKUA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONeKTpUYecKuid TOK. YCIIOBHSA CYIIECTBOBAHUS JIIEKTPUUYECKOIO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJICKTPUUECKUN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas 1enb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsLKEHUE.
ConpoTHuBICHUE TPOBOJHMUKA. YAEIbHOE CONMPOTHBIICHHE BemiecTBa. 3akoH Oma
I ydactka uenu. IlocrmemoBaTrenbHO€ UM MAPAIUICIBHOE  COSIUHEHUE
MIPOBOJTHUKOB.

PaGota ®m MoOmHOCT, »dNEKTpHUEeCKOoro Toka. 3akoH Jxoyns—JIeHma.
DIEeKTPUYECKUE LETH U TTOTPEOUTENH IEKTPUIECKON Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTositHHBIE ~ MarHuThl.  B3aumojencTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarnutHoe 1nojie. MarHuTHoe 1oJjie 3eMJIM U €r0 3HAa4Y€HUE ISl )KU3HU Ha 3eMIie.
OnbiT  Opcrena. Mar"HuTHoe T0Ji€  AJIEKTPUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHMTOB B TeXHUKE. JI€HiCTBME MAarHUTHOIO T10JIs1 HAa TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEb MOCTOSSHHOTO TOKa. lcmoJsib30BaHUE AJIEKTPOJIBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

OnbiTel Dapanes. SABiaeHue 3JIEKTPOMArHUTHOM MHAYKUIMU. [IpaBuiio Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOJTYYEHUS ANEKTPUUYECKOM DHEPTHUH.
DIIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.

Hemoncmpayuu.

DJIeKTpU3aLUS TEL.

JIBa pojia 3I€KTPUYECKUX 3apsII0B U B3aUMOJICUCTBUE 3apSXKEHHBIX TEJI.
Y CTpOUCTBO U AEUCTBUE IIEKTPOCKOMA.

DJIEKTPOCTATUYECKAS UHYKIIMS.

3aKOH COXpPAaHEHUA JICKTPUUECKUX 3aPSI/IOB.

[IpOBOJHUKH U JUDIICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.

McToYyHMKH TOCTOSIHHOT'O TOKA.
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JlelicTBHS DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. I"'a30BbI1 pa3psia.
. I3MepeHne cuitbl TOKa aMIepMeETPOM.
. I3MepeHne 31eKTpuIecKoro HanpsiKEHUS BOJIbTMETPOM.
. Peocrar 1 Marazu cOnpoTUBIICHUN.
. B3anmoneiicTBre MOCTOSTHHBIX MArHATOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3AEICHUS MTOJTKOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MAarHUTHBIX TOJIEH TOCTOSSHHBIX MArHUTOB.

OnbIT IpcTena.

MarnuTtHoe 1oJie TokKa. DJIeKTPOMAarHurT.

JlelicTBHE MAarHUTHOTO TTOJISI HA MPOBOJIHUK C TOKOM.

DJIEKTPOJABUTATEb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS AIEKTPOMarHiTHOM UHIYKITUH.

Omneitel @apajes.

3aBUCUMOCTh HAMPABJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBECHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel MO HAOMIOACHUIO AJICKTPHU3AllUM TeN MHAYKIUEH H TIpH
CONPUKOCHOBEHUHU.

HccnenoBanne NEUCTBUS AIEKTPUYECKOTO MO HA NPOBOJHMKA U
JTUAJICKTPUKHU.

COopka 1 rmpoBepKa padOThI AJECKTPUUECKOM IEITH TTOCTOSIHHOTO TOKA.
N3MepeHue 1 peryimpoBaHUe CUIIbI TOKA.

N3MepeHnue u perympoBaHUe HAITPSKECHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 pe3UucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OneITHI, JTEMOHCTPHUPYIOIITHE 3aBHCHUMOCTbH AIEKTPUUYECKOTO
COINIPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJAM TONEPEUYHOro
CEUCHMS U MaTepuara.

[IpoBepka mpaBwia CHOKEHUS HANPSHKCHUN MpU MOCIEAOBATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia JJis CHJIBI TOKa MNPH MapaJJICIbHOM COCIMHEHUH
pE3UCTOPOB.

OmnpeneneHue paboOTHI ANEKTPUISCKOT0 TOKA, HAYIIET0 Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH — JJIGKTPUUECKOTO TOKa, BBIACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JIAMIIOUKY, OT
HaNpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarers.

HccnenqoBanne MarHMTHOTO B3aMMOJIEHCTBUS OCTOSTHHBIX MarHUTOB.
N3yyenne MarHUTHOTO TOJSI  TMOCTOSHHBIX ~ MArHUTOB MPU  UX
00BECIMHCHUH U Pa3/ICTICHUH.

HccnenoBanre NeUCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI  B3aMMOJIECUCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKa W HAIpaBJICHUsS TOKAa B
KaTyIIKE.

18. 3y4ueHue AeiCTBUSA MAarHUTHOTO TTOJISI HA IIPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue paboThl JJIEKTPOABUTATENS.

20. smepenue KIIJ a51eKTpoABUraTeIbHOM YCTAHOBKH.

21. OnBITBI IO HWCCIICIOBAHUIO SIBIICHUSI SJIEKTPOMAarHUTHOW WHIYKIIHUH:
UCCIICOBAHUE W3MEHEHUM 3HAYEHUS W HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKaA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHUsl.

Mexannueckoe naBwxkeHue. MarepuanbHad Touka. CucremMa OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBMXKEHHUSI. PaBHOMEpPHOE MPSIMOIMHEWHOE
nerkeHue. HepaBHomepHoe npsiMonuHeNnHOe IBHKeHUE. CpenHsIss U MIHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOMHEHHOe aBmxkeHue. CBoOogHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE NBMXEHHE O OKpYyXHOCTU. [lepmon u dacrtora oOpalleHus.
JInHerHas v yriaoBasi CKOpOCTH. L[EHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMN CYITEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Criia TpeHus: CUJia TPEHUS CKOJIbKEHU, CUa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOTHOTO
najgenus. J[Buxenue ruiaHeT BOkpyr CosHima. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. MI3MeHeHne mMmitynbca. IMIynabc cuiibl. 3aKOH COXpaHEHUs
uMIyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cun TsbKECTH, YHPYrOCTH,
TpeHus. CBsa3b 2Hepruu 1 pabotel. [loTeHIManbHas SHEPTHS TeJa, OAHITOTO Haj
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMaIbHASA SHEPTUS CKATOM TIpykuHbI. Knunetnveckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHUYECKOU
SHEPIUU.

Hemoncmpayuu.

1. HaGnroneHue MexaHHMUECKOTO IBHKEHHSI Te€Jla OTHOCUTEIBLHO Pa3HBIX Tell

OTCYETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEeHUE MyTe€W W TPACKTOPUN NBUKEHUS OJHOIO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTU U YCKOPEHUS TPSMOJIMHEWHOTO JIBXKCHHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JIBU/KECHHS.

HabGnronenue 1BHKEHHS Tella IO OKPY>KHOCTH.

HaOnroienre MexaHM4eCKUX SBJICHUH, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM M  YCKOPEHHOM  JIBUJKCHHUH
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHMS Tejla OT MAcChl Tejda W JEHUCTBYIOIIEH Ha HETo
CHUJIBL.

HabGnronenue paBeHCcTBa CUJT IPU B3aUMOICHCTBUY TEIL.

N3meHeHue Beca Tena Ipu YCKOPEHHOM JIBHKEHHH.

[lepenaya umirysbca Opyv B3aUMOIEVCTBUAU TEIL

[IpeobpazoBanus SHEPTUM MPU B3aUMOJICHCTBUU TEJl.

CoxpaHeHne UMITyJIbCa ITPU HEYNIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Hab6nroneHune peakTHBHOTO JIBUXKEHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MPU CBOOOHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUH MPH IBUKEHUHU TEJIa MO IEUCTBUEM

IIPYKVHBI.

Jlabopamopnvie pabomol u onvimel.

1.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa U JaJbHEUIIIET0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBDKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TMYTU OT BPEMEHH IMPU PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CJIM TPU PABHOYCKOPEHHOM JBI)KCHUU 0O€3
HayaJbHONW CKOPOCTHM IYTH OTHOCATCS KaK PsJ HEUETHBIX 4YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3hGUIIMEHTA TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHKCHUU Tela
110 TOPU3OHTAIHHOM MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHJIBI  yNPYTOCTH TMpU  MOABEME Tpy3a ¢
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3y4ueHue 3aKk0Ha COXPAHEHHUS YHEPTUU.

Pa3nen 9. Mexanndeckue KoJ1e0aHUA ¥ BOJHBIL.

KonebarensHoe nukenrne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUMN: EpUO,
4acToTa, aMIUIMNTYya. MaTeMaTHdecKuid U NpYyKUHHBbIN MasTHUKHU. [IpeBpaiienue
DHEPrUu MpH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxatomue — kojeOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBAa MEXaHHYECKUMX BOJH. lIpomonbHbie W
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPAHCHHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomKkocTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kojieOaHuWil Ted IO IEWCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYIOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogeHune BRIHY X ACHHBIX KOJIEOAHUN U pEe30HAHCA.

PacnpocTpaneHne npoJ0JIbHBIX U MONEPEYHBIX BOIH (HA MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwvie pabomol u onvimel.

1. OmpeneneHue 4YacTOThl H  TepUOJa KojeOaHUHW  MaTeMaTUYECKOTO
MasITHUKA.
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2. OmpeneneHue 4acTOTHI U MEpUOAa KoJeOaHUil MPy>KMHHOTO MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJIeOaHUM MOIBEIIIECHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEPUOIa KOJICOaHUH NIPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBUCUMOCTH NEpHOJa KOJIeOaHUN Tpy3a, MOABEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmpITBI, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTh  TiepuoAa  KoJjeOaHuii
NPY>KUHHOTO MasiTHUKA OT MAcCChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus: CBOOOIHOTO MaICHUSI.
Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBOWMCTBa
ANeKTpOMarHuTHhIX BOJH. Illkanma »iaekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



DIieKTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA
CBETa.

Hemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3yuyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOLIBIO MOOHIIBHOTO

tenedoHa.

Pa3pen 11. KBanToBbIe siBJIeHHS.

OmnbiTel Pesepdopaa u mnanerapuas moxaens atoma. Mojens aroma bopa.
Hcnyckanne v noromesue ceera atoMoM. KBaHThI. JIMHENYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. HykioHHas Mogens aroMHoOro sgpa. HMsotombsl.  PaanoakTHUBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAO0BOTO M MAacCOBOTO YHCEIL.
OHeprus CBSA3UM aTOMHBIX saep. CBsA3p Macchl M JHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku 3eprun ConHLa U 3BE3 1.

AnepHas sHepretuka. JleMCTBUS pagMOAKTUBHBIX H3JIyYEHU Ha JKHUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3Ty4EHHUs U MOTJIOIEHUS.
CrHeKTpbl pa3IMYHbIX T'a30B.
CnekTp Bomopoaa.

1

2

3

4. Habmronenue TpekoB B kamepe BunbcoHa.

5. PabGota cuérunka HOHU3UPYIOIINX U3TyUYEHUH.

6. Peructparnus uzinydeHus IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie padbomul u onvimel.

1. HalnroneHue CruIONIHBIX U TMHEHYATBIX CIEKTPOB U3JTyUEHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE HPHEPTUU YACTHULBI 10 TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue paanoakTuBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001AKO M MOAYJIb.

[ToBTOpUTENHEHO--0000MIAONNH MOYJTb IPEAHA3HAYEH SISl CUCTEMATU3AINH
u  0000IIeHUsT MPEIMETHOTO  COJAEp)KaHUs W ONbITa  JEATEIIBHOCTH,
NPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKXkKe JJis MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHYy 1O (u3uke i1 o0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII peAMET.

[Ipu U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUYMBAETCS JOCTUKEHUE MPEAMETHBIX U



METalpeMETHBIX  MUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (QopMmupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHUE HAay4YHBIX METOHOB HCCIEIOBAHUS
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUEC YMEHUSIMHU OOBSICHATH (PU3NUYECKHE
ABJICHHS, TPUMEHSS TNOJIyYCHHbIC 3HAaHWS, peElIaTh 3aJa4yd, B TOM YHUCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMONATBHO EATEIBHOCTHBIM XapaKTep JAAHHOTO pa3feia pealin3yeTcs
32 CY€T TOro, 4YTo OOy4YallIMecs BBIMOJIHSAIOT 3aJlaHusd, B KOTOPBIX UM
IIPEJIaracTCs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHWM pacrno3HaBaTh U HAYYHO OOBICHSITH
¢duznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOIE U MMOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (PU3NUECKHUX SIBICHUN, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHHUsI TEOPETHUECKUX BBIBOJIOB;
OOBSICHATh HAy4yHbIE€ OCHOBBI HamOOJee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, MPAKTUYECKOTO UCIOJIb30BAHMS PA3IUYHBIX UCTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHMS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
DHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsI HAIPaBJICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTaTOB.

B pesynbrare usyuenus GU3NKUA Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3zoBaHus

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpHOTHYECKOT0 BOCTIMTAHHUS:

— IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN
bu3ruecKol HayKu;

— [ICHHOCTHOE OTHONIEHHUE K IOCTUXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYXXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TPAKTUUYECKUM MPUMEHEHUEM
JTOCTHKEHUI (PU3UKH;

— OCO3HAHUE BAXXHOCTH MOPAIbHO--3THUYECKUX MPUHLUIIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3cTeTHYeCKOro BOCUTAHUS:

— BOCIPHUSTHE ICTETHUYECKUX KA4eCTB (DU3MUYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 TIO3HAHMA:

— OCO3HaHUE LEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOIO HMHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTWM, BaXKHEUILEH COCTAaBIIAIOLLECH
KYJbTYpHI;

— pa3BUTHE HAYYHOU JFOOO3HATEIBHOCTH, MHTEpPECa K HMCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) dopvmupoBaHus  KYJbTYpPbl 3A0POBbSI H  3MOLMOHAJBHOIO
0J1aronosry4yus:

— OCO3HaHWE IIeHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TIPaBWJI OE30MaCHOTO TOBEICHUS Ha
TpaHCHOPTE, Ha J0pOrax, ¢ AJIEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— cpOopMHUPOBAHHOCTh HaBBIKA pedieKCuH, MNpPU3HAHME CBOEro TMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

— AKTUBHOE ydYacTHE B pEUICHWM MPAaKTUYECKUX 3a7ady (B paMKaxX CEMbH,
00pa3oBaTENbHOM OpraHu3alluy, TropojJa, Kpas) TEXHOJOTHYECKOU U



COLIMAJIbHOM HaIpaBiI€HHOCTHU, TPEOYIOIIUX B TOM YHCIEe U (DUINYECKUX
3HAHUM;

e — MHTEpEC K MPaKTUYECKOMY M3YyUYECHHIO TTpodeccHil, CBI3aHHbBIX ¢ (PU3UKOIA;

e 7)3IKOJOTHYECKOr0 BOCIIMTAHUS:

e — OpHUEHTALMs HAa NMpPUMEHEHWE (U3MYECKUX 3HAHWM [ pelleHus 3anad B
0o0JlacTU OKpY’KalolIel cpenapl, IJIAaHUPOBAHMS IOCTYNKOB U OLIEHKU HX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPEIbl;

e — OCO3HaHME TJO0ATBHOTO XapakTepa SKOJIOTHUYECKHUX MpoOJieM M MyTed Hx
peleHus;

o 8) aganTanMM K HM3MEHAKIIMMCH YCJIOBHSAM COUHAJIBHOM M NPUPOIHOM
cpenbl:

e — MOTPEOHOCTh BO B3AMMOJICUCTBUM NPH BBIIOJHEHUU HCCIECJOBAaHUN U
IPOEKTOB (DHU3UYECKON HANPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYTHuX,

e — TIOBBILIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
JEeSTENIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHNN HOBBIX 3HAHUI, B TOM YuCie (OPMYIUPOBATH
UJIeH, MIOHSATHUSA, TUTIOTE3bI O GU3HUUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
buzukwy;

e — IUIAHUPOBAaHUE CBOETO PAa3BUTUS B NPUOOPETEHUM HOBBIX (PUIMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBS3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OILICHKAa CBOMX JICMCTBUM C YYETOM BIMSHUSA Ha OKPYXKAKUIYK CpENy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOCHHMS TpOrpamMmbl MO (DU3WKE HA YPOBHE OCHOBHOTO
oO1ero o6pa3zoBanus y oOyyaroierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TTO3HABATEIIbHBIC YHUBEPCAIBHBIC YUCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUS,  PETYJISATUBHBIC
YHUBEpCaIbHBIC YIeOHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

ba3oBnle JJoruueckue JeficTBUA:



BBISIBJSITh W XapaKTepU30BaTh CYIICCTBEHHbIE MPU3HAKH OOBEKTOB
(s1BIICHUR);

yCTaHaBIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHHS IS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTHU U MMPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHUSIM;
BBISIBIIATH NTPUYMHHO--CJICICTBEHHBIC CBSI3W TPH H3YYCHHH (PU3UUECKHUX
SIBIICHUI ¥ TPOIIECCOB, JIeTaTh BHIBOABI C MCTIOIH30BAHUEM JICTYKTHBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIBUTATh TUIIOTE3Bl O B3aMMOCBSI3SX
(bU3UYECKUX BEINYWH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO peuieHus ydeOHOW (U3NYECKOM
3amaun (CpaBHEHUE HECKOJBKMX BapHAHTOB PEIICHHUs, BHIOOpP Hambomee
HOJIXOJSIIETO ¢ YYETOM CAMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Bba3oBnle ucciaenoBarejabCcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCHI KAK UCCIEA0OBATEIbCKIUI HHCTPYMEHT O3HAHUS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIaHY ONBIT, HECTIOKHBIN
bu3MYEeCKUl IKCIIEPUMEHT, HEOOJBIINOE HCCleqoBaHUE (HU3UUIECKOTO
SIBJICHUSI,

OIICHMBATh HA TPUMEHHUMOCTh M  JIOCTOBEPHOCTb HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIICHUSI U BBIBOJBI MO pe3yjibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUINIECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEAMNOI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanueii:

IPUMEHSATH Pa3IMYHbIE METO/bI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOH
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM MpEICTaBICHMUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMANIbHYIO (OpMYy MpeACTaBICHUS
uHpopMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJlayd  HECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHKaTHBHBIE YHHBeEpCaJIbHbIEe Y4eOHbIE JeHCTBUA:

B XOJIe OOCYXKIEHHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOpPHBIX
paboT ¥ TPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIC Ha DPCIICHHWE 3aJa4d W IOJCpKaHUE
OJ1aroKeJIaTeIbHOCTH OOIIEHNS;



COIMOCTABIIATh CBOW CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jaiora, OOHApYKHBATh Pa3InIMe U CXOICTBO MO3UITHUH;

BBIp2XaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTAX;
MyOIMYHO TIPEICTABIISITh PE3YIbTAThl BRIIOJTHEHHOTO (PU3NYECKOTO OIBITAa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHANBUAYAIbHONH pabOThl MPU PEIICHHH KOHKPETHOW (U3UYECKON
poOJIEMBI;

MPUHUMATh eI COBMECTHOM JesATEIbHOCTH, OPTraHU30BBIBATH JICHCTBUS
no e€ JOCTIXKEHHUIO: paclpeleNiaTh PO, OOCYXIaTh MPOIECCH U
PE3yNIbTaThl COBMECTHOU pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAs KAUECTBEHHOI'O Pe3ysibTara 1o
CBOEMY HAMPABICHUIO M KOOPAMHUPYS CBOU JEHCTBUA C JPYTUMU
YJIeHaMH KOMAaH/IbI;

OIICHWBATh KAa4YE€CTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyaIUsX, TPEOYIOMNX
JUTst periieHust GU3NYeCKUX 3HAHUI;

OPUEHTHUPOBATLCS B  PA3IUYHBIX TMOJAXOJAX TMPUHATHS  pEUICHUMN
(vHIMBHUAYyaTbHOE, TPHUHSATHE PEUICHUS B TPYIIE, NPUHITHE PEIICHUM
TpYHIION);

CaMOCTOSTEIILHO COCTABJIAThH aITOPUTM PEIICHUS (PU3UICCKON 3a1auu UITH
IUTaHa HMCCIIEOBAHUSA C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjlaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIUOHAILHBIA HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMH U MpeAJiaraTh MiIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHXKEHHMS  (HEAOCTHUIXKEHHUsS) pe3yJbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM 4YMCII€ B XOJ BBINOJTHEHUS
bu3MUecKoro HMCCiIeAOBaHUS WM  TPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LU U YCIIOBUSIM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WM AUCKYCCHUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUur (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

NNPEAMETHBIE PE3YJIBTATbBI

K xoHI1y 00yueHus B 7 KJiacce peIMETHBIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUaIOIIUXCSl YMEHUM:

UCIIONIb30BAaTh  TMOHATHS:  (PU3MYECKHE W XUMHUYECKHE  SIBIICHUS,
HAOI0/ICeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JBI)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEWHOE), TPAECKTOPHs, PaBHOAECUCTBYIOIIAS
cuna, aedopmanus  (ymnpyras,  IUlacTHYEcCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (Iud@dy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
paBHOMEpPHOE  JIBIJKEHUE, HEPAaBHOMEPHOE  JBIWKEHHE, HHEpLus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tepeada JaBiICHUS TBEPABIMU TEJIaMH, >KHIKOCTIMHU M
razamM, atMoc()epHOE€ [aBJICHHE, IUIaBaHWE TeJ, MPEeBpaILlEHUs
MEXaHUYECKOM PHEpPruM) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3WYECKUX SBICHHUHA B
OKpYXalollleM MHpE, B TOM YHCIEe (PU3NYECKUE SBJICHHUS B TPUPOAE:
OpUMEPBl ABMXKEHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOW U HEKUBOU
npupojie, ACHCTBUE CUJIBI TPEHUS B MPHUPOAEC M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJeHHUs Ha KMBOW OpraHU3M, IUIaBaHHE pbIO, pblYaru B
TE€JIe YeJIO0BeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3NUYECKUE SBIICHUS, UCTIOIb3YSI
¢uznyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHIIa TSDKECTH, BEC
Tena, CWia TpEHus, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CUJIA, MEXaHU4YecKass paboTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3(PPHUIMEHT TMOJIE3HOTO JACHCTBUS MEXaHU3MOB,
KUHETHYECKass W TOTEHUHUAlbHAsg JHEPrus), MpU OMUCAHUH MPABHIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEMBIX  BEIUYHMH, WX
0003HaYeHUsI W €AUHMIIBI (PU3MYECKUX BEIIUYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEIMUMHY C JPYTMMH BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMICTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUia CJIOKEHUs CUJI (BJOJIb OJHOM IpsiIMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBECHs pbluara (6J0ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 33aKOH COXPAaHEHHUS MEXaHWYECKOU
HEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, IPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE CHUTyalud NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopod Ha 1—2 M3y4EeHHBIX CBOMCTBa (PM3HYECKHUX
SIBJICHUH, PU3NIECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3adadyd B 1—2 JEHWCTBUS, HCIOJIB3Ysl 3aKOHBI H
(GopMyIibl, CBsI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a
YCIIOBHS 33/1a4d 3alHMCBIBATH KPATKOE YCIOBHE, MOJICTABIATH (PU3NUYECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJI PEIICHUs 3a/1ay, OLIEHUBATh PEATMCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEIMUMHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXKHO PELIIUTh HpPU I[OMOLIU
(U3UYECKUX METOJIOB, B ONTMCAHUU UCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
npeanosjoxkeHue  (TUMoTe3y),  pa3nuyaTb W UHTEPIPETHPOBATH
NOJIyYEHHBI pe3yibTaT, HAaXOAUTh OIIMOKM B XOJE OIbITa, JA€TaTh
BBIBOJIBI 10 €T'0 pe3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUID (U3UMYECKUX SIBICHUM WU
buznyecKux CBOWCTB TEJL: dbopmyupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPAaTh YCTAHOBKY U3 MPEJIOKEHHOT0 000py10BaHMUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh TNPSIMBIE H3MEPEHUS PACCTOSHMS, BPEMEHH, MAacChl TeEIa,
o0béMa, CUIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3NUECKON BETMYHHBI OT
JIPYrol C HCIOJIB30BAHMEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYILLErocs Tela OT BPEMEHU JBMXKCHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEN Tl
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IO COPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOUIEH CUJIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT TJIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUN
IJIaBaHus Tell, YCJIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro MCCIEAOBaHUsA, coOUpaThb YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUs, CIeaysl MNPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysIbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUYECKUX BEIMYUH B BHUJE
IPEJIOKEHHBIX TaONMIl U TpadUKOB, NENaTh BHIBOABI MO pe3yjbTaTam
UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEPEHHS (PU3NUYECKMX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTHU W TBEPIOTO Teja, CHUJIa TPEHUS CKOJIbKEHUS,
NABJIEHUE  BO3AyXa, BbITAJKHUBAIOLIAs  CHJIA, JCHCTBYIOIIAs  Ha
HNOTPYKEHHOE B KHUAKOCTh TeNo, KOI(PPHUIMEHT MOJIE3HOTro ACHCTBUA
IPOCTBIX MEXAHHU3MOB), CIEIysl NPEMIOKEHHOW MHCTPYKUUU: MpU
BBINIOJITHEHUHM H3MEPEHUN COOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MacCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MHPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTEepU30BaTh MNPUHIUIBI  JIEWCTBHS HM3YyYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUCaHHus (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETP, BBICOTOMED, OPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (pM3MUECKUX SIBJICHUI U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TMpPUMEPHl  (HaxoauTh HHPOpPMALUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUNA B MOBCEIHEBHOMN
KU3HM 1711 oOecrieueHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 30POBbsI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpeEE;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B VHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOILIUXCS
3HaHUH M TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJIEIATDH
uHPOpPMAIIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOW MIU MOXET OBIThH
HEJI0CTOBEPHOM;

WCIOJIb30BaTh MPHU BBINOJHEHNUU YUYE€OHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPY  (PU3MUECKOTO  COJAEpXN aHUsS, CIPABOYHBIE MaTepHabl,
pecypcbl cetu IHTEpHET, BiaieTh MPUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE KPAaTKHWE MUCbMEHHBIE U YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMaluu (PU3NYECKOTO COAEpKaHUs, B TOM



yycie MyOJu4HO JeaTh KPAaTKUE COOOLIEHUs O pe3yjbTaTaxX MpPOEKTOB
WIM YYEOHBIX MCCIEAOBAHUN, IpPU HTOM TPAMOTHO HCIOJIb30BaTh
U3YYEHHBbI NOHATUHHBIN anmapat Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHUE ITPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECAOBAHUN pPACIPEIEIATh
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/JayaMH,
CIIEIUTh 32 BBIIOJHEHUEM IUIaHA JCHCTBUI, aJe€KBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHI1y 00yueHus B 8 KJiacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITI0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUINYECKHE U
amop(HbIe TeJa, HACBHIILIEHHBIH W HEHACBIUICHHBIH Tap, BIAXKHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHSS SHEpPrus, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN JIEKTPUYECKHUU 3apsijl, SJIEKTPUUECKOE MOJIE, MPOBOAHUKU
U AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBaHUE, KAIMJUIIPHBIE SIBJICHUS, HCIApEHHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAUIM3alus (OTBEpJIeBaHUE), KHUIICHHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIHS, U3IIy4YEHHE),
IIEKTPU3ALUs TEJ, B3aUMOJEHCTBHE 3apsA/IOB, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBHE MArHWTOB, JEHCTBUE
MAarHUTHOTO TOJISl Ha MMPOBOJHUK C TOKOM, 3J€KTPOMArHUTHAs WHIYKIHS)
N0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrmo3HaBaThb NpPOSIBJICHUE U3YYEHHBIX (PU3NYECKUX SBICHUHA B
OKpY’XaloIlleM MHpE, B TOM uHcCie (PU3UUYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KalWULSIPHBIE SBJICHHS B MPUPOJE,
KpUCTaulbl B mpupoje, uznydeHue CoiiHIa, 3aMep3aHue BOAOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, AJIEKTPUUYECKUE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3eMiM, Aapeld MoioCcCOB, pojib MAarHUTHOTO MOJS JJIs JKM3HU Ha
3emuie, OJIIPHOE CUSIHUE, TIPU ATOM MEPEBOJUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHK) (U3HUECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIOJIb3YS
bu3nueckue BeITMUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIMYECTBO
TEIJIOTHI, YJeNbHas TEIUIOEMKOCTh BEIECTBa, V/AENbHAs TeIioTa



IUIaBJICHUS, yJelbHAas TemIoTa MNapooOpa3oBaHUs, yhAelbHAs TeIuioTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBON
MAallliHbI, OTHOCUTEJbHAS BIIAXKHOCTh BO3/yXa, JJIEKTPUYECKUU 3aps,
cuja TOKa, DJIEKTPUYECKOE HAIpsHKEHHE, COMPOTUBIECHUE MPOBOIHUKA,
yACIbHOE  CONPOTUBICHHE  BEIIeCTBA, paboTa W MOIIHOCTh
ANEKTPUUECKOTO  TOKAa), TMpPH  OMHCAHUM  MPaBUIBHO  TPAKTOBATh
(bU3MYECKUN CMBICT UCIIOJIb3YEMbIX BEJIIMYUH, 0003HAUYCHHS W €IIUHUIIBI
bU3MYEeCKUX BEIUYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpauKku
M3YUYEHHBIX 3aBUCUMOCTEN (PUBNUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIECHUS U TPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHHUS MOJEKYJISPHO--KUHETUYECKOW TEOPHHU
CTPOCHHMS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMH ToJIel (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsaja, 3akoH Oma JJis ydacTka Ienu, 3aK0H
Jxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IPU OSTOM JaBaTh
CJIIOBECHYIO (HDOPMYJMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOe
BBIPAKCHHE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 TOTHUYECKHUX
IaroB C Omopoil Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3WUYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuiate pacy€THhIC 3aJauud B 2—3 JCUCTBUA, HCMOJIb3YyS 3aKOHBI U
dbopmyIbl, CBA3BIBAIOIINE (PU3MYECKUE BEJIMYMUHBI: Ha OCHOBE aHaIu3a
YCJIOBUSI 3a/laud 3alUChIBaTh KPATKOE YCIOBUE, BBIABIISTH HEAOCTATOK
JAHHBIX [JI  pEIICHHs] 3aJa4d, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEeoOXoauMble JUisi €€ pelieHus, NPOBOJAUTH pPacuéThl M CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpOOJEMbl, KOTOpPHIE MOXKHO pEIIUTh TPU TTOMOIIU
(bU3MYECKUX METOJOB, MCTOJB3Yys ONMUCAHWUE WCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPE/IOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
MPOBEJICHUS UCCIIEI0BaHUs, J€1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOJCHUIO (PU3NUECKUX SIBJICHUM WM
(bU3nYECKUX CBOMCTB TeJ (KalWIISIPHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3MlyXa OT €ro o0bhEMa, TeMIEPaTyphl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpPU M3IYYCHUM OT LIBETa H3IYy4arolleil (MOoriomaronieil)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUs] BOJBI OT TEMIIEPaTyphl KUIKOCTH U
momaaun €€ TMOBEPXHOCTH, DOJEKTpHU3alus Tel U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsf0B, B3aMMOJCHCTBUE TMOCTOSHHBIX MarHUTOB,



BU3yallM3allMsi MArHUTHBIX TIOJIEW TOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOMCTBa DJIEKTPOJABUTATENII TOCTOSHHOIO TOKa): (popmynupoBaTh
IpoBepsieMble MPEATONI0KEHHsI, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MpPSAMbIE  HU3MEPEHHS]  TeMIEpaTypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpPSKEHUS C UCIHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OHOU (hPM3UUECKON BETUYHHBI OT
Ipyrol ¢  UCHOJIb30BAaHUEM TPSIMBIX H3MEPEHUH  (3aBUCHMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH IONEPEYHOrO
CEUEHUs U YAEIIbHOTO CONPOTHUBIICHHUS BEILIECTBA IPOBOAHKUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHHMK, OT HANpsDKEHUS Ha  IMPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENIBHOTO W  MApaUIEIbHOTO  COEAUHEHUM
POBOJHMKOB): TUIAHUPOBATh HCCIENOBaHUE, COOMpaTh YCTAaHOBKY W
BBINOJIHATh W3MEPEHUs, Cleaysl MPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUJE TaOiull U IpaduKoB,
JIeJIaTh BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHMS;

POBOANTH KOCBEHHBIE HW3MEpEHUs (UINYECKUX BeIUYHH (yaeiabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBIEHUE TMPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): MJIAHUPOBAaTh WU3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MPEUIOKEHHON MHCTPYKLIMH, U
BBIUHCIISATH 3HAYCHNE BEJIMYMHBI,

cOOJII01aTh MpaBUiia TEXHUKUA 0€30MacHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHCIIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETpP, CUETYHK DJICKTPUUECKON HSHEPTHH, DIIEKTPOOCBETUTEIILHBIC
npuOOopBkl, HarpeBaTeIbHbIE FNEKTPONPUOOPHI (TPUMEPHI), HIEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMATHUT, SJIEKTPOABUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBAaX (DU3MUECKUX SBJICHUN U HEOOXOIMMBbIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA W H3MEPUTEIHHbBIE
npuOoOpbl MO CXeMaM M CXeMaTHUYHBIM pPUCYHKaM  (JKUAKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI SJICKTPUUECKUX



Henen ¢ mocieoBaTeNIbHbIM U MapaijIeIbHbIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUYECKUX 1IETICH;
NPUBOAUTh  MPUMEPHl  (HAXOOWTh HWHPOPMAUIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B MOBCEIHEBHOU
JKU3HU I oOecreueHrss 6€301acHOCTH MpU oOpalieHuy ¢ npudbopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI M COOJIOICHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYHIECTBJIATh MOUCK HWHGOpMaMu (HU3UYECKOTO COACpKaHUA B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUU M MYyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIHIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJHEHUN YUE€OHBIX 33JIaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJAEpX aHUsS, CIPABOYHBIE MaTepHaIbI,
pecypcebl cetu UHTEpHET, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHWUS,
0000mas uHOOpPMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (DU3UUYECKOTO
collepKaHWsi, B TOM 4YHCIE MyONUYHO TMPEACTaBIATh PE3yJbTaThl
MIPOEKTHOM WJIM HMCCIIEIOBATEIBCKON JESTEIIbHOCTH, TPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIM anmapar Kypca (U3UKH,
COIIPOBOX/IATh BHICTYIUICHHUE MTPE3CHTALINEH;

IpU  BBHIMOJHEHWH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeenaTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBUU C
MTOCTABJICHHBIMU 3a/1a4aMH, CJCAWTH 3a BHITIOJIHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJA] B
JEATEeITLHOCTh TPYIIBI, BRICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHusi B 9 kij1acce rmpeMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHUS: CHUCTeMa OTcYéTa, MaTepuaibHas TOUKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ynpyrasi, mjacThyeckas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPETPYy3KH, IIEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TEJo,
LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TOTJIONIEHUs, anbda-, 6eTa- u raMmma-u3aydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,



pa3znuyath SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSAMOJMHENHOE JIBUJKEHUE, CBOOOJHOE
naJIcHUEe TeJ, PABHOMEPHOE JIBU)KEHUE IO OKPY’KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBHJKEHHE, KOJIeOAaTEIbHOE IBMKEHHUE (3aTyXarollue H
BBIHYKJICHHbIE KOJEOaHHsI), PE30HAHC, BOJIHOBOE JBHUYKEHUE, OTPaKEHUE
3BYyKa, MPSMOJIMHEHHOE pacCIpOCTPaHEHUE, OTPAXKEHUE M IPETOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTPp M CJOXKEHHE CIEKTPaJbHBIX LBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAs1 PaJHUOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEMYATOro CIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBICHUE;

pacrmo3HaBaThb HPOSBICHUE HW3YYEHHbIX (U3NYECKUX SBICHUHA B
OKpy’XXarIieM Mupe (B TOM uyHcie (U3NYECKUE SBICHHUS B IMPUPOAE:
NPWINBBI U OTJIMBBI, JBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JNBUKEHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KHMBOTHBIMH,
36eMIICTPSICEHHE, CEHCMUYECKHE BOJIHBI, IyHaMH, 03XO, IBE€Ta Tell,
ONTUYECKHUE SIBICHUSA B MPUPOAE, OMOJOTMYECKOE AEHCTBHE BHUIMMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3IY4YEHHH, €CTECTBEHHBIH
PaaNOAKTUBHBIN ()OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3IIyUYECHHE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAHOAKTUBHBIX U3IyYEHUA Ha
OpraHu3M 4eJIOBEKa), IPU 3TOM IEPEBOAUTH NPAKTUYECKYIO 3aJady B
yueOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (TMPU3HAKH) (PU3MUECKHUX
SIBJICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
¢u3nueckue BeNUYMHBI (CpelHsSsl U MIHOBEHHAs CKOpPOCTb Tela IMpHU
HEpPaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHE, IMepeMEelIeHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOILIHOCTb, MOTEHIMAJIbHAs DJHEpPrusi Teia,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIIM, MOTEHIUAIbHAS SHEPIHsl CHKaTou
NPYKUHBI, KHHETHYECKash DSHEpPrus, IIOJIHAs MEXaHWYeCKas »HHEPrus,
NEepUOJ U YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa
TOHA, CKOPOCTh CBETA, [OKA3aTENb MPEJIOMIIEHUS CPEbI), P ONUCAHUN
NpaBUJIBHO TPAaKTOBaTh (DU3MUYECKUN CMBICI HUCIHOJIb3yEeMbIX BEJIUYHH,
0003HaYeHUsI W €AUHMIBI (PU3MYECKUX BEIIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEITMUMHY C JPYTMMH BEJIMYHMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJN, (PU3WYECKHUE SBJICHUS U TPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLMI CYNEpPHO3ULUN CHWJI, IPUHLUUI OTHOCUTENbHOCTH [anumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MacCOBOTO YHMCEN
IpU SAEPHBIX PEAKIUSIX, IPU ATOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBACHATh (PU3BNYECKUE NPOLECCHl M CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalil PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7add  (OmUparomuecs Ha CcHCTeMy Hu3 2-3
YpaBHEHHUI), UCTIONb3Yys 3aKOHBI U (HPOPMYJIbI, CBSI3bIBAOLINE (PUBHUECKUE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJadyd 3allMChIBAaTh KPATKOE
YCIIOBHUE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIECHUSs], IPOBOJIUThH PACUETHI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YEHUA (PU3NUECKOM
BEJINYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU [TOMOIIU
($uU3MYECKUX METOMOB, WCIOJB3Yysl OMUCAHHE HCCICIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE  NPEINOJIOKEHNE, OLEHUBATh IPABUIIBHOCTh IOpsIKa
OPOBEJCHUSI  UCCIIEJOBaHMs, JIelaThb  BBIBOJbI, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

IPOBOAUTH OMBITHI TIO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(bu3MUecKuX CBOMCTB Ted (M3ydyeHHE BTOpPOro 3akoHa HproTOHA, 3akoHa
COXpaHEHHUsl HHEPTHH, 3aBUCHUMOCTh MEpHOAa KOJEOAHWW MPYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHEHHOE PACIPOCTPAHEHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTp, M3yueHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300paXeHHUs TpeaMeTra B coOuparomieit
JUH3€, HAOMIOJEHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3IIyYEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30BITOUHOrO  Habopa
o0OpyllOBaHUS, ONHUCHIBATH XOA  OMNbITAa M  €ro  pe3yibTarhl,
bopMyIUpPOBaThH BHIBOJIHI,

MIPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaess
cCpeqHee 3HAYeHHE M3MEpSIeMON BeTMYUHBI ((POKYCHOE pacCTOsTHHUE
coOuparoimeil JMH3bI), OOOCHOBBIBATH BBIOOp cmoco0a HW3MEPEHUS
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DHU3MUECKHX BEIUYHUH C
UCTIONIb30BaHUEM TPSMBIX W3MEPEHHH (3aBHCHUMOCTH MyTH OT BpPEMEHHU



Ipy PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, Iepuoja
KOJICOAaHHI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJIeHus U yrJjia MpejoMIIeHUS OT yria
naJieHus): IUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pE3ylbTaThbl I[OJYYCHHOH 3aBUCUMOCTHU
bu3nUecKux BETUYMH B BUJE TaONMI] U rpadUKOB, AENaTh BHIBOJABI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJUTH KOCBEHHBIE M3MEpeHUsl (U3MUECKUX BEIMYUH (CPEAHSS
CKOpPOCTh M YCKOpEHHE Tela IMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJeHUs, XECTKOCTh MPYXKUHBI, Kod(hduimeHt
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacToTa WU
nepuosa KojeOaHMM MaTeMaTH4ecKoro U NPYKHMHHOTO MAasiTHUKOB,
ONTHYECKasl Cuja coOuparomed JUH3bI, PagUOaKTUBHBIA  (POH):
IUTAHUPOBATh H3MEPEHHUs, COOMpaTh IKCIEPUMEHTAJIbHYIO YCTAHOBKY H
BBINOJHATh U3MEPEHUS, CIENysl MPENI0KEHHOW MHCTPYKIUH, BBIUUCITD
3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATh MOIYUYEHHbIE PE3YJIBTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IIPU3HAKUW HU3YYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TEJIO, TOUEUYHBIM HCTOYHHUK
CBETa, Jyd4, TOHKas JIMH3a, IUTAHETApHAas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmUCaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS WM YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, MepHuckomn, (¢oToanmapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuibcoHa), HCHONB3ys 3HaAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoAWMBbIE  (PU3UYECKUE
3aKOHOMEPHOCTH,

UCIOJIb30BaTh CXEMbI M CXEMAaTHYHbIC PUCYHKH MU3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHUX MPOLIECCOB
OpU PEIICHUH Y4eOHO--NPAKTUYECKUX 3aJad, ONTUYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOUparoleH JTUH3E;
OPUBOIUTH  NPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3UUECKUX 3HAHUNA B TOBCETHEBHOM
KU3HH 711 oOecriedeHusi 6€30MacHOCTH MPU 0OpaIeHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbSI U COOJIIOJICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY>KaIOIIEeH cpeie;



OCYILECTBIATh NOUCK HMHPOpMauuu (U3HYECKOTO COJEp)KaHUS B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI IOMCKOBBIM 3alpoC, HaXOAUTh
NYTU ONPEJENICHUsI JOCTOBEPHOCTH MOITYYEHHON MH(POpPMALMU Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BHITTOJHEHUN YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
AUTEepaTypy  (QHU3MYECKOTo  COJAEpXKaHUs, CIPABOYHBIE MaTepualbl,
pecypcesl cetu MHTEpHET, BiageThs NpuéMaMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAIlMU W3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COACpkKaHMUS,
nyOJMYHO MPEICTABIATh PE3YyIbTaThl IPOECKTHOW WIIM MCCIIEI0OBATENBCKON
NEATEIBbHOCTH, TMPU 3TOM TIPaMOTHO  MCHOJB30BAThb  W3YYCHHBIN
HNOHSTUMHBIN anmapar HM3y4yaeMoro pasjena (QU3MKU U CONPOBOXKIAThH
BBICTYIUUICHUE TIpE3CHTAaIlued C Y4€TOM OCOOEHHOCTEH ayAauTOpUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourposbubie | IIpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUHM OKPY’KAIOIIEro MUpa

11 ®dusuka - HayKa 0 IPUPOIE 2 bubmorexa IITOK
' y PHPOZL https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 )] 2 1
e https://m.edso0.ru/7f416194
. bubmuoreka [IOK
1.3 EctecTBeHHOHAYYHBIH METO]] IIO3HAHUS 2 1 o s rOTTA16104
Utoro no pazneny 6

Paznen 2. HepBOHa‘{a.}IbHLIe CBE€/ICHHUA 0 CTPOCHHMM BelIeCTBa

2.1 CtpoeHue BenecTra 1 bubmmorexa [IOK
' P H https://m.eds00.ru/7f416194
29 JIBU>KEeHUE U B3aMMO/IEVICTBUE YACTHI] 2 1 bu6mmoreka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHDIC COCTOMHIA BEMECTEa https://m.edsoo.ru/7f416194
Hroro mo pazmeny )
Pasnen 3. /IBu:keHne U B3auMO/IeiiCTBHE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 3 bubmmorexa [JOK

https://m.edsoo.ru/7f416194

3.2 WNuepuus, macca, mIOTHOCTh 4 1 bubnunoreka LIOK




https://m.edsoo.ru/7f416194

bubmuoreka [IOK

. .B 14 2
33 Cuma. Bupt cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 Jasnenue. [lepenaya naBiueHus TBEPIBIMU 3 bubnnoreka HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [IOK
42 Alaperne xuaxoctn > https://m.eds00.ru/7f416194
bubmuoreka [IOK
43 ATmocheproe asieHne 0 https://m.eds00.ru/7f416194
44 JleficTBrE )KUIKOCTH U Ta3a Ha IOTPYKEHHOE ; 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora m MomHOCTB. JHEprus
bu6mmoreka [IOK
>1 PaGora n MowocTs 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Tpoctsie MexaHH3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHITICCKA SHEPTHA https://m.edso0.ru/7f416194
Hroro mo pazmeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12




8 KJIACC

KoaunuecTBO yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3aesioB U TeM H(ppoBbIE
Ne ni/m P Konrtpoasubie | Ilpakrunuyeckue (1uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TenoBble siBJIeHUSA
. bu6mmoreka LIOK
11 CtpoeHue u CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmnorexa IIOK
12 T 21 1
CTIOBBIC HPOLECCHE ° https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. diiekTpuyeckne 1 MAarHMTHbLIE SIBJIEHUS
21 DNeKTpUYECKHE 3apsi/Ibl. 3apsKEHHBIE Tela 7 1 bubnunorexa [HJOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [IOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsIC SBJICHUS 6 1 15 bubmiorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuorexa LIOK
2.4 4
DIIEKTPOMATHHTHAS HHIYKLHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145




9 KJIACC

KoaundecTBO 4acoB DJIEKTPOHHBIE
HaumMeHnoBanue pa3aeoB U TeEM nudpoBbIe
Ne ni/m P Konrtpoasubie | Ilpakrunuyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexann4yeckue siBJEHHUS
11 Mexannueckoe IBUKEHUE U CIIOCOOEI €0 10 1 bubmuoreka [IOK
' OIHMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.2 B % 15 1 2
SAMMOICHCTRHE T https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
13 3 5 2
AKOHBT COXPATICHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 30
Paznea 2. Mexann4yeckue K0J1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 Mexaundeckue Koieda 5 2
XAHIHACCRUE KOMCOAIT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHH4eCcKHe BOIHEBL. 3B 6 1 2
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 10
Pa3nen 3. DjiekTpoMarHuTHoE 1oJie ¥ YJIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE TI0JIe U 5 9 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5




Paznen 4. KBanToBble siBJIeHUSA

5.1 HcnyckaHnne v moriionieHrne CBeETa aTOMOM 4 bubmmorexa TIOK
' 4 - https://m.edsoo.ru/7f41a4a6
bub6mmoreka LIOK
52 (CTpoeHHe aTOMHOTO s1pa > ! https://m.edsoo.ru/7f41a4a6
bub6mmoreka LIOK
>3 Flnepubie peakuin > 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 14
Pa3nea 5. [loBTOpuTe1bHO-000011IaI0 1M MOYJ/Ib
6.1 [ToBTOpenue u 0000IIEeHNE COACPIKAHUS 3 9 bubnuoreka [LIOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15
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