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denepanbHas pabodas mporpamma o ydeOHOMy mpenmery «®Dusmkay (0a30BbIi
ypoBeHb)  (mpeametHass —ob6macth  «EcTecTBEeHHO-HaydHBIE  TMPEAMETH»)  (majee
COOTBETCTBEHHO — IporpaMma no ¢usuke, (pu3nka) BKIIOYAECT MOSACHUTEIbHYIO 3aMHCKY,
collepkaHue OO0y4yeHUs, ITUIAaHHpYEeMble PEe3yIbTaThl OCBOCHUS MPOrpaMMbl MO (PU3HUKeE,
TEMaTUYECKOE IJIAHUPOBAHHUE.

NOACHUTEJBHASA 3AIINCKA

[Tporpamma mo (u3uke Ha YpPOBHE OCHOBHOTO O0IIEro o0pa3oBaHUsl COCTABICHA HA
OCHOBE TMOJIOXKEHHI 1 TpeOOBaHUI K pe3ybTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBaTenbHOM TmporpaMmsbl, mnpeactaBieHHbIXx B ®PI'OC 00O, a Ttakxke ¢ yuéToMm
benepanpHOl paboueil mporpamMMbl BociuTanus u KoHIenmuu mpemnogaBaHus ya4eOHOTO
npeamera «dusukay.

Conmepxanme mporpaMMmbl 1O  (U3MKe  HampaBlIeHO Ha  (opMupoBaHUE
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH O0YYarOUIMXCs U OPTaHU3alNI0 U3yuyeHus GU3HKU Ha
NESTENbHOCTHOM OCHOBe. B mporpamme no ¢u3mnke yauTbIBalOTCS BO3MOKHOCTH y4e€OHOTO
npeamera B peanuzanuu TpedoBanuit GI'OC OOO k maaHUPYEMBIM JHUYHOCTHBIM H
METaNpeIMETHBIM  pe3ylbTaTaM OOy4YeHHs, a TaKkKe MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAaY4HbIX YUEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIETr0 00pa30BaHMUs.

[Iporpamma mo ¢Qu3uKe ycTaHaBIMBAET pacHpejesieHne y4yeOHOro Marepuala 1o
rogam o0ydeHus (1o Kjaccam), IpejaraeT NpUMEpPHYI0 MOCIe0BaTeIbHOCTh U3yUYEHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE PA3BHUTHUS MPEIMETHOTO COJIEP)KaHUS M y4€Te BO3PACTHBIX
ocoOeHHOocTeN 00yYaroIIMXCS.

[Iporpamma mo ¢u3mke pa3zpaboTaHa C HENbIO OKa3aHUS METOIMYECKON MTOMOIIU
YUUTENIO B CO3aHUH paboyeil MporpaMMbl 0 yueOHOMY IPeaIMETY.

@du3uka SBIAETCA CUCTEMOOOPA3YIOMIMM [UJIsl €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
NPEeIMETOB, MOCKOJIbKY (PU3UYECKHUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB M SIBJICHMUIA,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, acTpoHOMUEH 1 (pu3ndeckoil reorpadueii, BHOCUT BKIIAM
B E€CTECTBEHHO-HAyYHYI0O KapTUHY MHpa, MPEIOCTaBIsET HanOojee SCHbIe 00pa3ibl
NPUMEHEHHs] HayYyHOTO METOJa MO3HAHUS, TO €CTh crnoco0a MOJy4YeHHs JOCTOBEPHBIX
3HAaHUU O MUDE.

Opna wu3 rnaBHBIX 3a7a4  (U3MYECKOro o0O0pa3oBaHHUs B CTPYKType OOIIero
00pa3oBaHus COCTOUT B (DOPMHUPOBAHUH E€CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpECaK
HayKe y 00yJarouxcs.

N3yyenune ¢usmku Ha 0a30BOM YpOBHE IMpeArnojaraeT OBJAJEHUE CIEAYIOIUMU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTD:

HAyYHO OOBSCHSTH SIBICHHUSI,

OLIEHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O WCCIIECJOBAHUS; HHTEPIPETHPOBATH

JaHHBbIE M HCIIOJNIb30BaTh HAay4YHbIE JOKa3aTeIbCTBA
JUTSI TIOJTYY€HHSI BBIBOZOBY.

[{enn n3ydeHus: GU3NKU Ha ypPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs ONPEIEICHBI B
Konnenuuu mnpenonaBanust ydeOHoro mpeamera «®Pusuka» B 00pa3oBaTeNIbHBIX
opranm3anusx Poccuiickoit @epepaiuu, pean3yrOIUX OCHOBHBIE 0011Ie00pa30BaTeIbHbIC
porpaMMmsbl, yTBEpkAEHHOW pemeHneM Kosmnernn MuHucTepcTBa IMPOCBEIICHUS
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Poccuiickoit ®enepannu (nmpotokoit ot 3 aexadpst 2019 r. Ne [1K-4BH).

Lenu nzyueHus: GU3UKu:

npuoOpeTeHne WHTepeca W CTPEMIICHHS OOYYaloImuXcsS K HAyYHOMY H3YyUEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUICKTYAIBHBIX B TBOPUYECKUX CITIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAe TNO3HaHHA M (OPMHUPOBAHHE
MCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY>KAIOLIIM SIBIICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PCHHS KaK pe3yJbTaTa H3y4YeHHs OCHOB
CTPOCHHUS MaTepuu M PYHIAMEHTAIbHBIX 3aKOHOB (PH3UKH;

dbopmMupoBaHUE MPEACTABICHUHA O PO (DU3HUKH IS PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXKHBIX cdepax Oynymed mnpodeccrnoHaTbHON
NeSITeTLHOCTH, CBSI3aHHOW C (PU3WKOM, MOATOTOBKA K AalbHEHIIEMY OOYYCHHIO B ATOM
HaNpaBJICHNN.

JlocTIKeHHe STHX IIeNiel MporpaMMbl 1O (U3KMKE Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIICTYIOIINX 3a1a4:

npuoOOpETeHNE 3HAHWKW O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHX,
TETUIOBBIX, SIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npUOOpETeHHEe YMEHWUH ONHUCHIBaTh W OOBSACHATH  (DU3HUYSCKUE  SIBICHHSIC
UCTIOJIh30BAHUEM TOJTyUYECHHBIX 3HAHU;

OCBOCHHE METOJOB PEIICHUs MPOCTEHIINX PACUETHBIX 33Jad C HCIIOJIb30BAaHUEM
Gu3nYeCcKuX MOelel, TBOPYECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUH HaOMIONaTh MPHUPOIHBIC SBICHUS W BBINOJHATH OMBITHI,
nabopaTopHble pabOTBI M AKCIEPUMEHTAIBHBIC HCCICIOBAaHHUS C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX TPUOOPOB;

ocBoeHHE MPUEMOB PaboOThl ¢ MHPOpManuend (GU3NIECKOTO COAEpIKAHUS, BKIIOUAs
UH(POPMAIIHIO O COBPEMEHHBIX JTOCTIKEHUSIX (DU3UKM, aHATH3 U KPUTUIECKOE OIICHUBAHUE
uHpOpMAIHH;

3HaKOMCTBO €O cdepaMu TPOPECCHOHAIBHON NIEATEIBHOCTH, CBS3aHHBIMH C
(GU3MKOI, 1 COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMU Ha JOCTH)KCHUAX (PU3MUECKOM
HaYKH.

Ha wu3yuenme ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi oTBoUTCS 238 4YacoB:

B 7 kimacce — 68 uacoB (2 Waca B HEJIENI0),

B 8 Ki1acce — 68 yacoB (2 yaca B HEJIEITI0),

B 9 knacce — 102 gaca (3 vaca B Hezemio).

[Ipenmaraemslii B mporpamMMe 1o (u3MKe MepedeHb JTabopaTOpHbIX pabOT U OIMBITOB
HOCUT PEKOMEHJIaTeNIbHBIN XapaKTep, YUYUTENb JIel1aeT BHIOOp MPOBEACHUS J1TaOOPaTOPHBIX
paboT W OMBITOB C YYETOM WHAMBHIYAIBHBIX OCOOEHHOCTEH OOYyYaromMXCs, CIHCKa
SKCHEPUMEHTAIBHBIX 3aJaHHi, MpeIaraéMbplX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
IK3aMeHa 1Mo Qu3uKe.
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COILEPKAHUE OBYUEHUSA
7 KJIACC
Pazgen 1. ®u3zuka u e€ poJsib B NO3HAHUU OKPYKAKOIIEro MUPA
dusuka — Hayka o mnpupone. SBineHuss npuponabl. DuznyUecKHe SBICHUSA:

MEXaHUYECKHE, TEIJIOBBIC, SJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.
dusnueckune BennuuHbl. 3Mepenne pusndyecknx BenuanH. Guzndeckue mpuoopsl.
[TorpemnocTs n3mMepennit Mex1yHapoaHasi CUCTEMA €ITMHULL.

Kak ¢usmka w  gpyrue  eCTECTBEHHBIE  HAyKH  HM3Yy4alOT  TPHUPOLY.
EcTecTBeHHO-Hay4YHBIM METO/ MO3HAHUS: HAOIIOJeHHe, NMOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBW)KEHHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHUE HAOJII0AaeMOro
sBiieHns. Onucanve GU3NIeCKHuX SBICHUHN C IIOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHuyecKkue, TeII0BbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.
duzndeckue mMpuOOPHI U MPOIEAypa MPSIMBIX MU3MEPEHUN aHAIOTOBBIM W IMU(PPOBBIM
npuOopom.

Jlabopamopuwie pabomwi u onvimoi

OnpeneneHue EeHbl JEIEHUS KAl U3MEPUTEIBHOTO Mpuodopa.

N3mepenue paccTosiHUM.

N3mepenne o0bEMa )KUIKOCTH U TBEPOTO TENA.

Omnpexenennie pa3MepoB MaJbIX TEll.

N3mepenue TtemmepaTypbl OpU MOMOIIM KUJAKOCTHOIO TEpMOMETpa M JaTyuKa
TEMIIepaTypBhl.

[IpoBeneHue wuccieoBaHUsl IO NPOBEPKE THUIIOTE3bl: NANBHOCTh TMOJIETA IIApUKAa,
NYIIEHHOTO TOPU30HTATILHO, TeM OOJIbIIIe, YeM OO0JIbIlie BHICOTA ITyCKa.

Paznen 2. IllepBoHavajibHbIe CBe/IeHHSI O CTPOEHMH BellleCTBA

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHue yactull BemiecTBa. CBsi3b CKOPOCTU JIBMXKEHUSI YACTHUIl C TEMIIEPATYPOM.
BpoyHoBckoe nBmxkenue, nuddys3us. BlaumonelicTBre 4yacTHI] BEMIECTBA: NPUTHKEHUE U
OTTAJIKUBaHHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHME Ta30B, >KUJIKOCTEM U TBEPJBIX
(kpucTayinueckux) Teil. B3aumMocBsi3b MeXIy CBOMCTBaMH BEIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W WX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

Jlemoncmpayuu
Habmonenne 6poyHoBckoro nmxenus. Habmonenue nupdysun.
Habmionenne siBneHmi, 0OBACHIIONINXCS TPUTSHKCHHEM WM OTTAIKUBAHUEM YaCTHUI]
BEILIECTBA.

Jlabopamopnuvie pabomwi u onvimoi
OreHka AuaMeTpa aToMa METOJIOM PSIOB (C Ucmoiib3oBaHKEeM (oTorpaduii). ONbITHI
10 HAOJTFOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
OnbITHI IO OOHAPYKEHUIO JCHUCTBUS CHII MOJICKYJISIPHOTO IPUTSKCHHUS.
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Pa3nen 3. /IBu:keHHe U B3aMMO/IeiCTBHE TeJl

Mexanuueckoe JBHKeHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE JBIMKeHUE. CKOPOCTb.
CpenHsig CKOpoCTb IPU HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTH U BpeMEHU IBUKEHUS.

SBnenue nHepuuu. 3aKOH MHEpUMH. B3aumoneiicTBue Ten Kak MPUYMHA U3MEHEHUS
CKOPOCTH ABWXEHHUA Tesl. Macca kak Mepa uHepTHocTu Tena. [lmoTHocTh BemecTBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA.

Cuna kak XapakTepUCTUKa B3auMmojeilcTBus Ten. Cuia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBlIEHHE TATOTEHUS U cuiia TshkecTu. Cuiia
TSKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CrokeHne cuil, HalpaBiIE€HHBIXIIO
oaHoil mpsimoi. PaBHonelicTByromas cui. Cuna TpeHusi. TpeHHe CKOJbXKEHUS U TPEHUE
nokos. TpeHue B MpUpoJIe U TEXHUKE.

Jlemoncmpayuu
HabGmionenne MexaHHMYeCKOro JIBWKEHHUS —Tena.
N3mepenune ckopocTy MPSIMOJIMHEWHOTO ABUKECHHUS.
HaGnronenue siBeHus HMHEPIIAH.
HabGnronenne M3MEHEHHS CKOPOCTH TPHU B3aUMOJICUCTBHH TeIl.
CpaBHeHHUe Macc 10 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cull, HalpaBJIEHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuuvie pabomwi u onvimoi

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO NBIKCHHS (IIapuKa B KUIAKOCTH, MOJIEIH
AIIEKTPUUECKOTO aBTOMOOWIIS U TaK Jajee).

OmnpezneneHne CpeaHEH CKOPOCTH CKOJBKECHHS OpycKa WM IIapuKa MO HAKIOHHON
TUIOCKOCTH.

OmnpepeneHue IUIOTHOCTH TBEPIOTO TeaA.

OnbITHI, NEMOHCTPUPYIOIINE 3aBHCHUMOCTh PACTsDKEHUsS (Iedopmariii) MpyKUHBIOT
NPUII0KCHHOHN CHITBI.

OmnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJIBKEHHUS OT Beca Tellau
XapakTepa COMPUKACAIOIIMXCS TTOBEPXHOCTEH.

Pazjen 4. /laBjieHne TBEPABIX TeJl, }KUAKOCTEH U ra30B

HaBnenne. CrmocoObl yMEHBIICHHWs] W YBEIWYEHHUs JaBiieHus. JlaBieHwe rasa.
3aBUCHUMOCTD JIaBJICHHS Ta3a OT o0béma, Temmeparypsl. llepenaua naBieHusi TBEPABIMU
TEeIaMH, JKUJIKOCTIMH ® Ta3aM. 3akoH Ilackamsa. IIHeBMaThueckue MaIIMHEL.
3aBUCUMOCTD  JABJICHUS JKUAKOCTH OT TIyOWMHBL. [ mIpocratndeckuii mapasokc.
Coob6maronuecs: cocyasl. ['mapaBnuueckue MeXaHU3MBbI.

Atmocepa 3emnu wu armochepHoe gaBieHue. [IpudyMHBI CylIeCTBOBaHUSA
BO3AymHONH oOomouku 3emun. Onwir  Toppuuemnu. M3mepenune artmochepHOTO
JABJICHUS. 3aBHCUMOCTh aTMOC(EpHOro [aBJICHHS OT BBICOTHI HaJ YPOBHEM MOpS.
[Tpubops! 11 n3mMepeHust aTMOcHEpPHOTO JaBICHHUS.

JlelicTBME JKUJIKOCTM M Traza Ha NOrpY>KEHHOE B HHUX TeJI0. BbITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxormiaBanue.

Jlemoncmpayuu
3aBUCUMOCTh JIaBJICHUS Ta3a OT Temiieparyphl. [lepenada naBiaeHUs] KUIKOCTHIO H
ra3om.
Coobmaroruecs cocyasl. [ mapaBaudeckuii mpecc.
[TposiBnenue aeiicTBUsS aTMOC(EPHOTO JaBICHUS.
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3aBHCHMOCTh BBITAJIKUBAIONICH CHIBI OT O0bEMa MOTPYXKEHHOW dYacTh Tela W
IJIOTHOCTHU KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIECH CUIIBI BECY BBITECHEHHOM JKUAKOCTH.

YcnoBue 1maBaHMs TeEN: IUIABAHME WIM IOTPY)KEHHE TeEJ B 3aBUCUMOCTH OT
COOTHOLIEHUS INIOTHOCTEN TEJIA U JKUJIKOCTH.

Jlabopamopuvie pabomwi u onvimoi

HccnenoBanue 3aBUCMMOCTH BeEca TeNa B BOAE OT 00bEMA MOTPYKEHHOU B KUAKOCTD
YaCTH TeJa.

OmnpeneneHue BBITAIKUBAIOLIEH CHIIBI, JCHCTBYIOIIEW HA TEIO, MOTPYKEHHOEB
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTHM BBITAIKMBAIOIIEH CHIBI, JACUCTBYIOIIEH Ha TEJIO B
XKUAKOCTH, OT MAaCChI TeJa.

OneIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIBI, JCHCTBYIOIIEH Ha
TEJIO B KHUAKOCTH, OT 00BbEMa HOrpYKEHHON B KMJIKOCTh YaCTU TeJla U OT IUIOTHOCTH
AKUIKOCTH.

KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYMPOBAHME JIOJKM M OIpEIEIcHHE €€
rpy30I0ABbEMHOCTH.

Pazjnen 5. Pabora u MmomHOCTH. JHEPrus

Mexanunueckas paboTta. MOITHOCTb.

[IpocThie MexaHU3MBbI: pblYar, OJOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecus
peiuara. [IpuMmeHeHue TmpaBWiia pPaBHOBECHS pblyara K OJOKY. «30J0TO€ MPaBHIIO»
mexanuku. KIT/[ mpoctrix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckasi sHeprus. KuHetudyeckass U nmoreHuuanbHas 3Heprusi. [Ipespaiienue
OJIHOT'O BHJIa MEXaHUYECKOM SHEPTHUH B IPYroil. 3aKOH COXPaHEHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomwi u onvimoi
Omnpenenenrie pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHH Teja IO
TOPHU30HTAIBHOM MMOBEPXHOCTH.
HccrenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KIIJl HakTIOHHOM IJIOCKOCTH.
N3ydenune 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPIUU.

8 KUIACC

Pa3nen 6. TenioBbie IBJICHUSA

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH CTPOCHHS BEIIECTBA.
Macca u pa3Mepsl aTOMOB U MOJIeKyJ. ONBITHI, TOATBEPKAAONIAE OCHOBHBIC MOJIOKCHUS
MOJICKYJISIPHO-KHHETHYECKON TEOPUH.

Mopnenu  TBEpAOTO, KHAKOTO W Ta3000pa3HOTO  COCTOSHHUW  BEIIECTBA.
Kpucrannmyeckue u amopdusie Tena. OObsiICHEHHE CBONCTB T'a30B, JXUJIKOCTEH U TBEPABIX
T€1 HA OCHOBE TIOJIOKEHUN MOJEKYISIPHO-KUHETUYECKOo Teopuu. (CmayuBaHue U
KaWUISPHBIE sIBJIEHUA. TerIoBOE paclIupEHUE U CKATHUE.

Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBIIKCHHS YaCTHIIL.
Buytpennsisi sHeprus. CrnocoObl W3MEHEHHUsI BHYTPEHHEH HHEpruu: Teruionepeaaya u
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coBepieHue paboTel. Buabl Temionepeayn: TEMIONPOBOAHOCTh, KOHBEKITUS, U3JTyUEHHUE.
KommuecTBo TeruioTel. Y aeapHas TEINIOEMKOCTD BellecTBa. TeIio0OMEH U TEILIOBOE
paBHOBecHe. YpaBHeHHWE TeruioBoro Oamanca. [lnaBnenme W oTBepleBaHHE
KPUCTANTMYECKUX BEIECTB. YJenbHas TeIryoTra TIuiaBineHus. l[lapooOpa3zoBanue w
koHaeHcanus. Ucmapenune. Kunenue. YaenbHas Teriota napooopa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT aTMOC(EPHOTO TaBIICHUSI.
BnaxnocTs BO31YXA.
DHeprus TOIMBa. Y JieJibHask TeIJIOTa CTOPAHUS.

[Mpunuunst padotsl TemioBbix ABurateneil KIIJ| temmoBoro asuratens. TerioBbie
JIBUTATENH U 3alIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTUHU B TEILUIOBBIX MpoOIiEccax.

Jlemoncmpayuu
Habmonenne 6poyHoBckoro nmxenus. Habmronenue nupdysun.

Ha6J'II-OI[eHI/Ie SIBJICHUM CMa4yuBaHUS U KalTWJIJIAPHBIX HBJ'IGHI/II‘/'I.HaGJ'II-OIleHI/IC TCIIJIOBOI'O
pacIupCHUA TCII.

W3menenue naBieHus ra3a Mpu U3MEHEHHH 00bEMA U HATPEBAaHUH WU
OXJIAKJICHUU.

[IpaBuna uamMepenus remnepaTypsl. Buasl Ternonepenayu.

OxJax1eH1e Ipyu COBEPILIEHUHU pabOTBHI.

HarpeBanue npu coBepiieHud pabOThl BHEITHUMH crilaMu. CpaBHEHHE TEIJIOEMKOCTEH
Pa3IUYHbIX BEILECTB.

Habmronenue kuneHus.

HabnroneHne nocTossHCTBA TEMITEPATYPhI IIPU IIABJICHUH.

Mopenn TEeIUIOBLIX ABUTATEIIEN.

Jlabopamopnuvle pabomsi u onvimol
OmnbITel 10 OOHAPYKEHUIO NEHUCTBUS CHJI MOJIEKYJISIPHOTO HpUTsAKEeHHs. ONbITHl 1O
BBIPAIMBAHNIO KPUCTAJUIOB [IOBAPEHHOM COJIM MJIU caxapa.
OmnbITEl MO HAOJIOJEHUIO TEIUIOBOTO PACLIMPEHUS ra3oB, KHUJIKOCTEH M TBEPABIX Tell.
Onpenenenue qaBiaeHUs Bo3Ayxa B OaJJIOHE HINPHULIA.
OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIaBJICHMsI BO3/yXa OT €ro o0béMa u
HarpeBaHMs NN OXJIAXKICHUS.
[TpoBepka rumoOTe3bl JMHEHHOW 3aBUCUMOCTM [UIMHBI CTOJOMKAa KHJIKOCTH B
TEPMOMETPUIECKON TPyOKE OT TeMIepaTyphl.
Habmionenne n3MeHeHus: BHyTPEHHEH YHEPTHH TelNa B Pe3yJbTaTe TeIulonepeaadnu
paboOThI BHEIIHUX CHUII.
HccnenoBanue siBIEHUS TEIUIOOOMEHA IMPHU CMEIIMBAHUM XOJIOAHOW U rOpsSYEBOIBI.
OmnpeneneHve KONIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJAOH MpH TEIIOOOMEHE C
HarpeThlM METAUIMYECKUM LIWIMHIPOM.
Onpenenenue yaeabHON TEIUIOEMKOCTH BelecTsa.McecnenoBanue mpouecca ucrapeHus.
OmnpeneneHrue OTHOCUTEIBHOW BIaXKHOCTH BO3Ayxa. ONpeneseHne yAeIbHON TEII0ThI
IIJIABJICHUS JIbJA.

Pa3zle.11 7. Z—).uennpwwcnme U MAarHuTHbIC SABJICHUSA
SHGKTPI/ISaHI/IH TCII. I[Ba poaa OJICKTPUYCCKHUX  3apsAa0B. Bzaumopeiicteue

3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCHMOCTD CHIIBI B3aUMOJCHCTBHS 3apSXKEHHBIX TEJIOT
BEJIMYUHBI 3aPSA0B U PACCTOSHUS MEXY TEIaMu).
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Onektpuueckoe mozne. Hanpsok€HHOCTh — anekTpuueckoro  nois. IlpuHumn
CYNEPIO3ULUHU FNEKTPUUECKUX TTOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »sraexTpuyeckux 3apsfoB. OJIEMEHTAPHBIA JIEKTPUUECKUU  3apsi.
Crpoenue aroma. IIpOBOOHMKM M JUANEKTPUKH. 3aKOH COXPAHEHMS AIIEKTPUYECKOTO
3apsja.

DNEeKTpUUECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOro Toka. MCTOYHUKH
MOCTOSIHHOTO TOKa. J[efCTBHSI JIEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DIEeKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. DnekTpuueckoe HanpspkeHue. ColnpoTUBIEHUE
IIPOBOJIHUKA. YIEJIbHOE CONPOTHUBIICHHE BemiecTBa. 3akoH Oma s y4yacTKa LEMH.
[TocnenoBaTenbHOE M MAPAILIETBHOE COETMHEHUE POBOIHUKOB.

PaGota 1 MOIIHOCTB ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JIeHua. DnekTpuyeckue
[ENU ¥ MOTPEOUTENH SIEKTPUIECKOM dSHEPTUH B OBITY. KOpOoTKOE 3aMBbIKaHUE.

[ToctossHHBIE MarHuThl. B3auMoaelncTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJE.
MarnutHoe mosnie 3eMJid U €ro 3HaueHue [ kKu3HM Ha 3emie. OneiT Opcrena.
MarauTHOE MOJIe ANEKTPUYECKOro ToKa. [IpuMEeHEeHHEe 3JIEKTPOMAarHUTOB B TEXHHKE.
JleficTBie MarHMTHOIO MOJISI HAa MPOBOJHUK C TOKOM. DJIEKTPOJABHUIaTeIb MOCTOSHHOIO
TOKa. Vcronp30BaHKe JNEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajnesd. SBieHue -HIEKTPOMArHUTHOM uWHAyKIuU. I[IpaBuno Jlenna.
OnextporeHeparop. CrnocoObl MONYYeHHs IEKTPUUECKONW SHEPruu. DIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPIHUHU.

Jlemoncmpayuu
DneKkTpu3auus Ted.
JIBa posia 3€KTPUUYECKUX 3apsAI0B U B3aUMOJEHCTBUE 3aPsKEHHBIX TEJ. Y CTPOUCTBO
U JIEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTnyecKass HHAYKIUS.
3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsAa0B.1 [pOBOTHUKY 1 JUAIEKTPUKH.
MopenvpoBaHie CHIOBBIX JIMHUH 3JIEKTPUYECKOTO MoJisl. ICTOYHUKM MOCTOSIHHOTO
TOKA.
JIeCTBUSI DIIEKTPUUYECKOTO TOKA. DJIEKTPUUECKUN TOK B )KUAKOCTU. ['a30BbIN pa3psij.
H3mepeHue cuiibl TOKa aMIePMETPOM.
H3mepeHne -SIEKTpUYECKOrO HAIpsKEHUs BOJBTMETpOM. Peoctar u  maraswH
COIIPOTUBIICHHUIA.
B3anmopeiicTBue MOCTOSHHBIX MAarHUTOB.
MoaennpoBaHue HEBO3MOKHOCTH Pa3JElICHUs MOJIIOCOB MarHuta. MoaenmpoBaHue
MarHUTHBIX [TOJI€M TOCTOSHHBIX MarHUTOB.
OmneiT Opcreaa.
MarnuTtHoe noJjie Toka. DJIEeKTPOMarHur.
JleficTBie MArHUTHOTO TIOJISI HAa TMPOBOAHUK C TOKOM. OJIEKTPOIBUTATEIh
MOCTOSIHHOT'O TOKa.
UccnenoBanue siBieHUs 37eKTpOMarHuTHON nHAYKIMU. OnbiTel Dapajes.
3aBUCHUMOCTb HAIPaBICHUS] UHAYKIIMOHHOTO TOKAa OT YCIOBUW €ro BO3ZHHUKHOBEHHS.
DIIEKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnuvie pabomwi u onvimoi
OnbITHl IO HAOJIOMCHUIO AJIEKTPU3AIMHM TEl WHAYKIIMEH W MPU CONMPUKOCHOBEHHH.
HccrnenoBanne AEWUCTBUS DIIEKTPUYECKOTO TOJMSI HAa TMPOBOJHUKH W JIHAJICKTPUKH.
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COopka 1 mpoBepKka paboThI ANEKTPUUECKON I[EMU OCTOSTHHOTO TOKA.

W3mepenue u perynupoBaHue CUiibl TOKa. M3Mepenue u perynimpoBaHuie HalpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa, MAYIIETO 4Yepe3 Ppe3ucTop, OT
COMPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OnbITel, JAEMOHCTPUPYIOIIUE  3aBUCUMOCTb  JJIEKTPUYECKOTO  COMPOTUBICHUS
MPOBOJHUKA OT €0 JJIMHBI, IIIOIIAA ITOIIEPEYHOr0 CEYEHUS U MaTepraia.

[IpoBepka npaBuia CIOXKEHUS HANPSHKEHUN MPU MOCIEI0BATEIbBHOM COEIMHEHUUIBYX
PE3UCTOPOB.

[IpoBepka mnpaBuiia sl CHIBI TOKAa NPU MAPALICTBHOM COCIUHEHUH PE3HCTOPOB.
Omnpenenennie pabOThI 3JIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

Onpenenenye MOIIHOCTU JJNEKTPUYECKOIO TOKA, BBIACISEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYLIETO Y€pe3 JAMIIOUKY, OT HaIpsyKEHUS
Ha HEW.

Omnpenenenne KII/I narpeparens.

HccnenoBanrne MarHMTHOIO B3aUMOJEHCTBUSI IOCTOSIHHBIX MarHUTOB.

N3yueHne MAarHUTHOTO TOJS TOCTOSHHBIX MArHUTOB NPU HMX OOBEJUHEHUU U
pa3ieNeHUN.

HccnenoBanue AeCTBUS dJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3AaUMOJECHCTBUS KAaTYIIKUC TOKOM U
MarHuTa OT CWJIbl TOKA Y HallpaBJICHUs TOKA B KaTYIIIKE.

N3yueHne AelCTBHUS MAarHUTHOTO IOJS Ha NMPOBOAHUK C TOKOM.

KouncrpyupoBanue u nuzyuenue paboThl AIEKTPOIBUTATEIIS.

N3amepenne KI1J[ anekTpoaBuraTeIbHOM YCTAHOBKH.

OnbITEl O HUCCIAEAOBAHUIO SBJICHUS SJIEKTPOMAarHUTHOM HMHAYKIMHU: HUCCIEAOBaHUE
W3MEHEHU 3HAYCHUS U HAIPABJIEHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexanundeckue siBJIeHUS
Mexanuueckoe — aBukeHue.  MarepuanpHas — Touka.  Cucrema  oTcuéra.
OTHOCHUTENBPHOCTh MEXAHUYECKOTO JBUKEHUS. PaBHOMEpHOE MPSMOJIMHEWHOE JABUXEHHE.
HepaBHOMepHOE NpsiMonMHEHOe ABMKeHHE. CpeHas U MTHOBEHHAs CKOPOCTb TENa IIPU
HEPABHOMEPHOM JIBH>KCHHH.
VYckopenue. PaBHOycKOpeHHOE MpsIMOJIMHENHHOe ABrkeHne. CBoOoIHOE MajieHue.
Omnbitel [Manuines.
PaBHOMepHOE aABMKEHME 10 OKpyxHOCTH. [lepuon u yacrora oOpalueHus.
JIuneitHas 1 yriaosast CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.
Ilepsbiit 3akoH Hprorona. Bropoin 3akoH Heroortona. Tpermit 3akoH HeroToHa.
[TpyHIMI CyNIEPIIO3ULIUU CHUIL.
Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiia TpEHUS CKOJIbXKEHUS, CUIaTPEHUS
IIOKOS1, APYTUe BUJIBI TPCHMUS.
Cuna TsKeCTH M 3aKOH BCEMHUPHOI'O TATOTEHHUs. YCKOpEHHE CBOOOIHOrO MaJECHUS.
JBuxenue nnaHetr Bokpyr Coisnua. IlepBast kocMuueckas ckopocts. HeBecomocTs u
HEPErPy3KHU.

PaBHOBecue mMaTepuanbHOM TOUKU. AOGCONIOTHO TBEPIOE Teso. PaBHOBecHe TBEPI0TO
TeJIa C 3aKPEIUIEHHON OChIO BpauieHuss. MoMeHT cuiibl. LleHTp TskecTu.
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Nmnynbe Tena. W3meHenwe wuMmynbca. MMmynbc cuibl. 3aKOH COXpaHEHMS
UMITyJIbCa. PEaKTUBHOE JBUIKECHHE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cuil TsKECTH, YHPYrOCTH, TPEHUS.
CBsi3b 2Hepruu U pabotsl. [loTeHnmanbHas 3Heprus Tena, MOAHATOrO Haj MOBEPXHOCTHIO
3emud. IloTeHumaneHas sHeprus cxatod npykuHbl. Kunerndeckas sHeprus. Teopemao
KUHETUYECKOM 3HEprUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu
Habnroienrne MexaHn4eCcKOoro ABUKESHUS Tella OTHOCHTENILHO Pa3HBIX TEJT OTCUETA.
CpaBHeHuE TyTeil U TPACKTOPUIN JBUXKEHHS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.
N3mepeHue ckopocTy U yCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUSL.
Habnronenue aBuxeHus TeJa 1o OKPY>KHOCTH.
Habnronenne MexaHM4eCKUX SIBIIGHUHN, TPOUCXOSAIINX B cucTeMe oTcuéTa « Tenexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHHM OTHOCUTENIbHO KaOuHeTa(U3UKU.
3aBUCUMOCTb YCKOPEHHUS T€Jla OT MacChl TeJla U AEHCTBYIOLIEH HAa HETO CUJIBL.
Habnronenue paBeHCTBA CHIT TPU B3aUMOACHCTBUM TET.
N3meHeHue Beca Tena npyu yCKOPEHHOM JBUYKEHUH.
[lepenava nmnynbca npy B3aUMOJIECHUCTBUU TE.
[IpeoGpazoBaHus SHEPTUH TPU B3aUMOJIEHCTBUHU TEll.
CoxpaHeHue UMIyJibca Mpu HEYNPYroM B3auMOIEHCTBHUH.
CoxpaHeHue uMIyJibca npu abCOIOTHO YIPYTrOM B3aUMOIEUCTBUU.
HabntoneHne peakTHBHOTO IBHXKEHHUS.
CoxpaHeHue MEXaHUYECKOM SHEPTUU pU CBOOOTHOM IaJICHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTUU IPU ABUKEHUU TeJa MO/ JeHCTBUEMIIPYKUHBI.

Jlabopamopuvie pabomul u onvimol
KoncrpynpoBanue TpakTta A pa3roHa M NAITbHEUIIETO PAaBHOMEPHOTO JIBUKCHHS
HIapHKa WU TEJIECKKH.
Omnpenenenne cpenHeil CKOPOCTH CKOJBKEHUs Opycka WM JABIKEHHUS IIApUKa Mo
HAKJIOHHOM TIOCKOCTH.
Ompenenenne yCKOpeHHs Tela NPH PAaBHOYCKOPEHHOM JBM)KEHHUH IO HAKIOHHOM
TUIOCKOCTH.
HccrnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBIDKEHHH 0e3
HayaJIbHOU CKOPOCTH.
[TpoBepka TUMOTE3BI: €CIH MPU PABHOYCKOPEHHOM ABIKEHUU 0€3 HauaabHONH CKOPOCTH
MyTH OTHOCSITCS KaK Psii HEYETHBIX YMCEN, TO COOTBETCTBYIONIHNE MMPOMEKYTKH BPEMEHH
OJTMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHSI OT CHJIBI HOPMAaJbHOTO
JaBJICHHUS.

Omnpenenenne kodhdumnrenTa TpeHus CKoIbkeHus. Onpeaenenne )ECTKOCTH MPYKUHBI.
Onpenenenune paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUH TEATo
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenne paOOTHI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C UCIOIH30BAHUEM
HETOJBMYKHOTO H TTOABIKHOTO OJIOKOB.

N3ydyeHne 3aKkoHa COXpaHEHUS] SHEPTHH.
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Pa3nen 9. Mexannueckue K0J1e0aHUs M BOJIHBI

KonebarenpbHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUH: TEPHO,
4acTOTa, aMILIMTyAd. MaTeMaTu4ecKui U MpyKUHHBIM MasTHUKU. IpeBpamienue snepruu
P KOJIeOaTEIIbHOM JIBUKEHUH.

3aryxaromue KkojeOaHus. BpiHykaeHHbIe KojeOaHus. PesoHanc. MexaHudeckue
BOoHBL. CBOMCTBa MeXaHMYeCKUX BOJH. [IpojosibHble M moOmnepeyHble BOJIHBL JlnnHA
BOJHBI U CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHWYEeCKHE BOJIHBI B TBEPAOM TEIE,
CENCMHUYECKHE BOJIHHI.

3Byk. I'poMkocTh 3Byka u BbIcOTa ToHa. OtpaxeHue 3Byka. HMHpasByk u
YIIbTPa3BYK.

Jlemoncmpayuu
Hab6monenue konebaHuii TE MO NSWCTBUEM CHIIBI TSYKECTH U CHITBI YIIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.
HabnroieHne BEIHYKIEHHBIX KOJIeOaHU U pe30HAHCA.
PacnipocTpanenne npo10IbHBIX U MOMIEPEYHBIX BOTH (Ha MOJCIIHN).
HaGnroienne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI pEe30HaHC.

Jlabopamopuvie pabomsi u onvimul
OmnpeneneHue dYacTOTHI M TEpHOAA KOJEOAHWH MaTEeMaTHYECKOrO MasTHHUKA.
Omnpeznenenne 4acToTH M MEpHOAa KoneOaHuil MY KHHHOTO MasTHUKa lccnenoBanue
3aBUCUMOCTHU TepHoJia KoieOaHUl MOABEIIEHHOTO K HUTH Ipy3a OT JAJUHBI HUTH.
HccnenoBanne 3aBHCHMOCTH MEpHOAa KOJIEOAaHUN MPYKHHHOTO MasiTHUKA OT MAacCChI
rpysa.
[TpoBepka HE3aBUCUMOCTH TepuoAa KojiebaHUM Tpy3a, MOJBEIIEHHOTO K HHUTH,OT
MAacchl Ipy3a.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH IE€puoja  KOJeOaHWl MpPYKHUHHOTO
MasiTHUKA OT MACChI Tpy3a U )KECTKOCTU NPYKUHBI.
N3mepenue yckopeHusi CBOOOIHOTO MaeHUSI.

Pa3nen 10. D1ekTpoMarHuTHOE M0JIe U 3J1eKTPOMATHUTHbIE BOJTHBI
DIEKTPOMATrHUTHOE TIOJIE.
OnexkTpoMarHuTHele  BOJHBL.  CBoHcTBa  3lE€KTpOMarHUTHBIX — BoiH.  Ilkana
AJIEKTPOMArHUTHBIX BOJIH. VCrIob30BaHNME 271EKTPOMArHUTHBIX BOJIH 1L COTOBOM CBSI3H.
OnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIeKTPOMArHUTHBIX BOJIH. BOJIHOBEIE CBOICTBA CBETA.

Jlabopamopnuwie pabomwi u onvimoi
N3ydyeHne cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIC ABJIEHUSA

JlyueBass mopenws cBera. Mcrounumkn cBera. [IpsMonuHElHOE pacnpoCTpaHEHHE
ceera. 3atmeHus ConnHua u Jlynsl. Ortpaxenue cBera. Ilimockoe 3epkano. 3akoH
OTPaXXEHUS CBETA.

[Ipenomiienne cBeta. 3akOH IpenomiieHUusl cBeTa. llolHOe BHyTpeHHee OTpa)keHue
cBeTa. Mcrnonp30BaHUE TOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
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Jlunza. Xox nydeir B nauH3e. OnTudeckas cucreMa (oroamnmapara, MUKPOCKOTA U
Teneckona. ['1a3 kak ontuyeckasi cucrema. biiM3opykocTh U 1alibHO30PKOCTb.
Pa3noxenue Genoro ceera B crnekTp. OnbiTel HetoToHa. CrojkeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsimonuHeliHoe pacnpocTpaneHue ceeta.OTpakeHHe CBETa.
[Tonyuenue n3o0pakeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKainax.[Iperomienue
CBeTa.
OnTudeckuii CBETOBO/I.
Xon nydeit B cobuparorieit ina3e. X0 Jydei B pacCEUBarOIIEeH JIMH3E.
[Tonyuenue n3o0pakeHU ¢ MOMOIIBIO JINH3.
[Tpunnun neiictBus poToanmapara, MUKPOCKOIa U Teaeckona. Moens riasa.
Pasnosxenue 6enoro cBeTa B CIIEKTP.
[Tonyuenue 6eoro cBeTa Mpy CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopmuwvie pabomsi u onvimul
HccnenoBanue 3aBUCUMOCTH yIila OTPa)KEHUsI CBETOBOTO J1y4a OT YIJia MaJeHHUs.
N3ydyenune xapakTepucTUK H300pakeHHsl MpeIMeTa B IIIOCKOM 3€pKajie.
UccnenoBanue 3aBUCUMOCTH YIJIa MPETOMIIEHUSI CBETOBOIO Jiyda OT yIJla MMaJIeHUsIHA
IPaHULIE «BO3AYX—CTEKIION.
[Tory4uenne n300pakeHUH C MOMOIIBI0 COOUPAIOIIEH JIMH3HI.

Onpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKOM CUITBI COOMPAIOIIIEH JTUH3BI.

OmBITHI TIO PA3JIOKEHUIO OEIIOTO CBETa B CIIEKTP.
OneITH IO BOCHPUATHIO I[BETA MPEAMETOB NPH WX HAOIIOJICHUH Yepe3 I[BETOBBIC
(GUIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS

Onbitel Pe3epdopna u mianerapHas Mojeiab atoma. Mogenb aroma bopa.

Hcnyckanue u noryionieHre ceera atoMoM. KBaHTel. JInHEHYaThIE CIIEKTPBI.

PamunoaktuBHOCTE. Anb(a-, O6era- m ramma-usznydeHus. CTpOCHHE aTOMHOTO sipa.
Hyknonnass monenbs atomHoro siapa. M3oronsl. PagmoaktuBHbIE mpeBpameHus. Ilepuon
MoJjypacnaja aTOMHBIX siIEp.

SAnepuble peakiuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MAcCCOBOIO YHUCEN. DHEPrus
CBSI3M aTOMHBIX snep. CBsA3b MacChl M SHEpruu. Peakuum CUHTE3a W JEJCHUs sep.
Ucrounuku sneprun CoJiHLA U 3BE3.

Snepnas sHepreTuka. JleicTBUs paguoaKTUBHBIX U3JTyYCHUN HA )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu
Crekrpsl n3nydyeHus u noriouieHus.CrieKTpbl pa3IndHbIX ra30B.
CrniexTp BoJ0OpoJa.
Habmionenne tpekoB B kamepe Bunbcona. PaboTa cuérurka HOHH3UPYIOMINX
W3JIYYEHU .
Perucrpanus nsinydeHus NpupoIHbIX MUHEPAIIOB U POAYKTOB.

Jlabopamopuwvie pabomsi u onvimul
Habmnronenue CruiomHbIX ¥ JMHEHYaThIX CIEKTPOB U3JIy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHHME SHEPIrUU YACTULBI 10 TOPMO3HOMY ITyTH (110
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dororpadusim).
N3mepenue pagnoakTHBHOTO GOHA.

IHoBTOPUTENBHO-00001IIAIOIIUIA MOYJIb

[ToBTOpUTENBHO-0000IIAIOMMI  MOJYAb NpEeAHAa3HAuUeH s CHCTeMaTU3aluu U
0000IIeHNs TPEIMETHOTO COJIEP)KaHUS U OIBITa JCSITETbHOCTH, MPUOOPETEHHOTO IMPH
U3y4YEHUU BCEro Kypca (U3MKM, a Takke s IOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY 0 (U3UKe Ul 00y4aroIMXcs, BBIOPABIIUX 3TOT y4eOHBIi
IIPEAMET.

IIpy u3y4eHMM [OAHHOTO MOAYJS PEAIU3YIOTCS U CUCTEMATU3UPYHOTCS BHJBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneuyuBaeTcs JOCTHKEHHE MPEAMETHBIX U
MeTanpeIMeTHBIX IJIAaHUPYEMBIX pEe3yIbTaToOB oOyueHusl, dopmupyercs
€CTECTBEHHO-Hay4Has IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB MUCCIIEIOBAHUS SIBICHUM
NPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBACHATH (PU3NUECKHUE SIBICHUS, TPUMEHSISA
IIOJIyYEHHBIE 3HAHUS, PEIIATh 331a4M, B TOM YKCJIe KaUECTBEHHBIE U DKCIIEPUMEHTaJIbHBIC.

IIpyHIMNIAATBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pasliella peaausyercs 3a CYET
TOTO0, YTO 00YYArOIMECs BBITOJIHAIOT 33JJaHUsl, B KOTOPBIX UM MpEeAIaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHWU PACMO3HABATh M HAYYHO OOBACHATH (pu3mueckue
SBJICHUS B OKPYXKAIOILEH IPUPOJE U IOBCEIHEBHON KU3HH;

UCIOJIb30BaTh HAyYHbIE METO/bI MCCIeN0BaHUS (QU3NYECKUX SIBJICHUH, B TOM UYHUCIIE
JUISI TIPOBEPKU THUIIOTE3 U MOJYyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHBbIE OCHOBBI HamOOJiee BAKHBIX JOCTIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAlIPUMEP, NPAKTUYECKOT0 MCIOIb30BaHNs PA3INYHbIX HCTOYHUKOB DHEPIUU
Ha OCHOBE 3aKOHA IPEBPAILCHUSA U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHUU.

NJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI ITIO ®U3UKEHA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHUs HAlpaBlIEHO Ha
JNOCTMDKEHUE  JIMYHOCTHBIX, METAalNpeIMETHBIX M  IPEeIMETHBIX 00pa30BaTENIbHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbraTe u3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHSY
oOyuaronierocst 0yayT chopMUpPOBaHBI CICAYIONINE THYHOCTHBIC PE3Y/IbTAThI B YACTH:

1) naTpuoTHYecKOro BOCIUTAHMSA:

IIPOSIBJIEHUE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOMN
(Gu3nyecKoi HayKH;

LIEHHOCTHOE OTHOUIEHHE K TOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:
TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO-3HAYUMBIX H
ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMEHEHHUEM JTOCTHKEHUN (PU3HKH;
OCO3HaHHE BaXKHOCTH MOPATbHO-3THUCCKHUX IMPUHITUIIOB B AESITEIHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUS
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BOCHIPUATHEC OCTCTUUYCCKUX KAYCCTB (1)PI3PI‘ICCKOI>1 HAyKU: e€ TrapMOHUYHOTI'O
MMoCTPOCHU:A, CTPOroCTH, TOYHOCTHU, TAKOHNYIHOCTH,

4) 1eHHOCTH HAYYHOI'0 O3HAHMSA:

OCO3HAHHWE IIEHHOCTH (PU3UYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS
MHpPA, OCHOBBI Pa3BUTUS TEXHOJIOTUM, BAXKHENIIEH COCTABIISAIONIEN KYJIBTYPHI;

pa3BUTHE HAy4dyHOM  JI0O03HATENBHOCTH, MHTEpPEca K  HUCCIEI0BATEIbCKOM
JEATENBHOCTH;

5) popmupoBaHusi KyJIbTYPbI 310POBbSI 1 SMOIMUOHAILHOTO 0J1ArONOJIY YHsI:
OCO3HAHHE IIEHHOCTU 0€30MacHOro 00pasa KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTH TMpaBWil O€30MacHOTO TOBEJCHHUS Ha TPAHCIOpPTE, Ha JOpOrax, ¢
AIIEKTPUYECKUM U TETUIOBBIM 000pPY/I0BaHHUEM B JOMAIITHUX YCIOBUSX;
chOpMUPOBAaHHOCTh HaBBIKAa PEQIIEKCHH, MPU3HAHHUE CBOETO IMpaBa Ha OMIUOKY U
TaKOr0 K€ MpaBa y APyroro 4ejoBeKa;

6) TpynoBoro BocnuTaHus:

aKTUBHOE YyYacTH€ B pEHIEHUMH [MpaKTUYeCKuX 3aJad (B paMKaX CEMbH,
o0Opa3oBaTeNnbHOW OpraHu3aluu, ropoja, Kpas) TEXHOJOIMYECKOW U COLMAaJIbHOU
HANpaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE U (PU3HMUECKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY U3YUEHHUIO MPO(eccHil, CBI3aHHBIX C (PUIUKOM;

7) 3K0JIOTHYECKOr0 BOCTIUTAHMSA:

OpUCHTAIMS Ha MPUMEHEHWE (PU3NUECKUX 3HAHWH ISl pelIeHHs 3aaad B 00JacTu
OKpY’Karollel cpeibl, MIaHUPOBAHUS MTOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCIEICTBUN
JUISL OKPYXKAKOUIEN CPEJIbL;

OCO3HaHUE rI100aJTbHOT0 XapaKTepa YKOJIOTHISCKUX MPOOJIeM U MyTel UX PEIICHHUS;

8) ajanTanuu Kk U3MEHSIOIUMCS YCIOBHSAM CONMAILHOM U PUPOIHOM Cpebl:

MOTPEOHOCTh BO B3aWMOJICUCTBHH TP BBITIOJIHEHUH HCCIICJOBAHUN M TIPOSKTOB
(bu3nUecKoi HanPaBIEHHOCTH, OTKPBITOCTh OTIBITY U 3HAHUSM JPYTHUX;

MIOBBIIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH dYepe3 MPAKTUYECKYI0 ACSTEeIbHOCTH;

noTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM YHCIIe JOPMYIUPOBATH UICH,
TOHSITHSI, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SIBICHUSX;

OCO3HaHHME JePUIMTOB COOCTBEHHBIX 3HAHWA W KOMIIETEHTHOCTEW B o0mactu
busuKy;

TUTAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHWH HOBBIX (DH3WYECKUX 3HAHUU;

CTpEeMJICHUE aHAJTU3UPOBATh U BBISIBISITH B3AUMOCBSI3H IIPUPOJIBI, OOIIECTBA U
AKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHUEM (DU3MUECKUX 3HAHUH;

OILIEHKa CBOUX JEHCTBHI C Y4ETOM BIUSHUS Ha OKPYKAIOUIYIO CPEIy, BO3MOMKHBIX
T7100aTBHBIX TIOCIIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATbHI

B pesynpraTe OCBOGHHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOywaromierocsi OyayT chOpMHpPOBaHBI MeETaNpeIMETHBbIE pe3yJabTaThl,
BKITIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIE yUeOHBIC ICHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE y4eOHbIE ACHCTBUSI, PETYISTUBHBIE YHUBEPCATbHbICYUeOHbIE 1EHCTBUS.



Pabouas npoepamma ocnosrnoco obweeo obpazosanus no ¢puzuxe MAOY COLL Nel
Ilo3naBaTe/ibHbIe YHHBePCAJbHbIEe y4eOHbIe NeHCTBUS
ba3oBble Jioruyeckue 1eicTBUSA:

BBIBISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBIICHUI);

yCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIaCCHU(PUKAIIMN, OCHOBAHUS
JU1s1 00OOIIEHHSI | CPAaBHEHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHSI B pacCCMaTPUBAEMBIX (paKTaX, JAHHBIX A
HaOIIOICHUAX, OTHOCSIIHNXCS K (PU3UYECKUM SIBJICHUSIM;

BBISBJISITh TIPUYMHHO-CJICICTBEHHBIE CBS3U TMPU M3YyUYCHHH (U3UYECKHUX SIBJICHUU U
MpOLIECCOB, JIeNaTh BBIBOJBI C KCIOJb30BAHUEM [JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (M3UYECKUX BEITUYHH;

CaMOCTOATENBHO BBIOMpATh CHOCO0 pemeHus y4eOHOW (u3nyeckor 3amgadu
(cpaBHEHHE HECKOJBKHX BapHAHTOB pEIIEHHUs, BBIOOp HamboJee MOIXOMASIIEeTO ¢ yuéToM
CaMOCTOSITEILHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKue AeiiCTBUSA:
HCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATEIbCKAM MHCTPYMEHT IMO3HAHUS; TPOBOAUTH
MO0 CAMOCTOSITEIIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN (PU3HUECKUN IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIeIOBaHUE (PU3MUECKOro SIBJICHUS;, OICHUMBATh Ha MPUMEHUMOCTh U
JIOCTOBEPHOCTH MH(OPMAIIHIO, TIOTYYEHHYIO B X0J1€ UCCIICIOBAHUS WIIH SKCIIEPUMEHTA;
CaMOCTOSITENIBHO ~ (DOPMYJIMPOBATh OOOOIIEHUST W BBIBOJBI IO peE3yiIbTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHMUSI;
MIPOTHO3MPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUECKUX MPOIECCOB,a
TAK)K€ BBIJIBUTATH MPEATOIOKEHUS 00 X Pa3BUTHUHU B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

NPUMEHATh Pa3IUYHbIE METOJbI, HHCTPYMEHTBI W 3alpochl IpU MOUCKE W OTOOpe
UHOPMAIMK WIH JAHHBIX C YIETOM MPEATIOKEHHON yueOHOH (PU3NIeCcKOl 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH()OPMALIUIO Pa3IUUHBIX
BUJIOB U ()OPM MPEACTABICHUS;

CaMOCTOSATENIBHO BbIOMpaTh ONTUMAJIbHYIO (HOpPMY IpeACTaBlIeHUs HH(OpMaLUU U
WITIOCTPUPOBATh pEIlaeMble 3aJaud HECJIOXKHBIMU CXEMaMH, JuarpaMMaMy, WHOU
rpadukoi U UX KOMOWHALIUSIMHU.

KoMMyHuKaTHUBHbBIE YHUBepcajibHble YuyeOHbIe JAelicTBHUS:

B XO0lIe OOCYXIEeHHs y4eOHOro Marepuaia, pe3ylbTaToB J1a0OpaTOPHBIX pPAa0OT H
IPOEKTOB 3aJ1aBaTh BOIPOCHI 110 CYILECTBY OOCY)XJIAaeMOW TeMbl M BbBICKa3bIBaTh UJEH,
HalleJICHHbIE Ha PellIeHUe 3a1a4l U [oJepKaHue OJ1aroxesaTeIbHOCTH OOLeHMS;

COIOCTABJIATh CBOM CYXACHHMS C CYXKACHUSIMH JPYTUX YYaCTHUKOB JHAJIOra,
00Hapy>XUBATh PA3JINYUE U CXOACTBO MMO3ULUN;

BBIPAJKATh CBOIO TOUKY 3PEHMSI B YCTHBIX M IMCbMEHHBIX TEKCTAX;

nyOIMYHO NPEIACTABIATH  PE3yNbTaThl  BHIIOJIHEHHOTO  (DU3MYECKOro  OmbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

MOHMMATh ¥ UCTOJIB30BATh MPEUMYIIECTBa KOMAaHAHON M MHIWBUIYaIbHONH PabOTHI
IPU PELICHUH KOHKPETHON (pu3nYecKol mpoOIeMsl;

IPUHUMATh LEJIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTh JEHCTBUSA IO €€
JOCTHXKEHHUIO: PACIPENeNsTh POIM, OOCYX AAaTh MPOLECCHl U Pe3ysbTaThl COBMECTHOM
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paboThl, 06001IaTh MHEHHS HECKOJIBKHX JIIOJICH;
BBITIOJTHATh CBOKO 4YacTh pabOTHI, TOCTUTAash Ka4eCTBEHHOT'O pe3yJibTaTa MO CBOEMY
HaIPABJIEHUIO U KOOPAUHUPYS CBOU AEUCTBUSA C IPYTUMHU YJICHAMHU KOMaH/bI;
OIICHMBAaTh KAa4eCTBO CBOETO BKJIaga B OOMMH MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSTENHHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PeryasitTuBHbIe yHMBepcaJibHble yuyeOHbIe IeilcTBUs
Camoopranuszanmus:

BBISBJISITH MPOOJIEMbl B KU3HEHHBIX M Y4Y€OHBIX CHUTYyalUsX, TPEOYIOIMX s
penieHus pu3nIecKuX 3HAHUM;

OPUEHTUPOBATHCS B PA3NUYHBIX MOJXO0JAaX MPUHITUS PEIICHUN (MHAUBUIYAIBHOE,
OPUHSITHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUI IPYIOif);

CaMOCTOSITEIBHO COCTaBIIATh AJITOPUTM pelleHus (U3MUEeCKOW 3aJady WU IU1aHa
UCCIIEIOBAaHUSI C YYETOM UMEIOIIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH MpeIjlaraeMble BapHUaHThl PEIICHU;

Jienath BbIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHUE.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh aICKBATHYIO OLICHKY CUTYyalluy U IpeaiaraTh IUIaH €€ U3MEHEHHUS;

OOBSICHATh NPUYMHBI JOCTHKEHHUS (HEIOCTHKEHMsI) Ppe3ysbTaTOB IESTEeIbHOCTH,
JIaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTUBBI B JACSITEIHHOCTH (B TOM YHUCIIE B X0/ BHIMIOJTHEHUA(PHUIUIECKOTO
UCCIIEZIOBAHUS WM NIPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBIINXCS CUTYaLHH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUAM.

CTaBUTh ce€0s Ha MECTO JPYroro 4ejJoBEKa B XOJA€ CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro.

npuU3HaBaTh CBOE NPaBO Ha OMMOKY TNpH pemIeHnH (U3NYECKUX 3a4ad WIH B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

B 7 kjacce — 68 yacoB (2 yaca B HEMIEIIO)

KosnyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue (undposbIe)
n/ PA3AEI0B | TEM Lpaern olé a3pOBaTeJ'Ibele
- NporpaMMbI Beero KonTposbHbIe | 4eckne p
padoTsI padoThI pecypceel
Paznen 1. ®usznka u e€ posib B NO3HAHUHU OKPY/KAIOIIEr0 MU
PU3IKA - HAVKA butnuoreka [JOK
1.1 VSHRE - Ay 2 0 0 https://m.edsoo.ru/7f41619
MpUpoJIe 4
bu6mmoreka [JOK
1.2 dusnveckre BeIMUNHBI 2 0 1 https://m.edsoo.ru/7f41619
4
EcrecTBeHHOHAayYHBIM bubmorexa [TOK
1.3 Y 2 0 1 https://m.edsoo.ru/7f41619
METO/T TIO3HAHUS 4
Wroro no pazneny 6
Pasnes 2. [lepBoHavyanbHbIe CBeICHUS 0 CTPOCHHH BellleCTBa
bu6mmoreka [JOK
2.1 CtpoeHue BemiecTBa 1 0 0 https://m.edsoo.ru/7f41619
4
JBmwxenue u butmuoreka [JOK
2.2 B3aUMOJICHCTBHE YACTHI] 2 0 1 https://m.edsoo.ru/7f41619
BEIIECTBA 4
ArperaTHble COCTOSHUS bubmorexa [IOK
2.3 p 2 0 0 https://m.edsoo.ru/7f41619
BEILICCTBA 4
Hrtoro no pazgeny 5
Paznen 3. /IBuikeHue U B3anMo/ieiicTBHeE TeJl
MexaHudeckoe bubmorexa HOK
3.1 3 0 0 https://m.edsoo.ru/7f41619
JBIDKEHIE 4
MHeDIHs. Macca bu6mmoreka [JOK
3.2 prHs, : 4 0 1 https://m.edsoo.ru/7f41619
IJIOTHOCTh 4
Bubnunorexa [JOK
33 Cuna. Bugsl crn 14 1 2 https://m.edsoo.ru/7f41619
4
HWroro no pazneny 21
Pasneu 4. laBjieHne TBEPABIX TeJl, JKHIKOCTEH M ra3oB
Hs;;::;;&i?pz;;a bu6mmoreka [JOK
41 | 2 P 3 0 0 https://m.edsoo.ru/7f41619
TeJaMH, )KHIKOCTSIMH U 4
razamMu -
bu6mmoreka [JOK
4.2 JlaBneHue )KUIKOCTH 5 0 0 https://m.edsoo.ru/7f41619
4
bu6mmoreka [JOK
4.3 ATtMocdepHoe TaBiieHuE 6 0 0 https://m.edsoo.ru/7f41619

4
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JlelicTBuE KUIKOCTU U butmnoreka [JOK
4.4 rasa Ha Morpyx¢HHoe B 7 1 3 https://m.edsoo.ru/7f41619
HHUX TeJIO 4
Hroro no pasnmeny 21
Pa3znen 5. PaGora u MonHoCTh. JHEprus
Bbubnunorexa [JOK
5.1 Pabota u MOIIHOCTB 3 1 1 https://m.edsoo.ru/7f41619
4
bu6mmoreka [JOK
5.2 [IpocThie MeXaHU3MBbI 5 0 1 https://m.edsoo.ru/7f41619
4
Bubnunorexa [JOK
53 MexaHndeckasi SHEpPrus 4 2 1 https://m.edsoo.ru/7f41619
4
Wroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 5 12
YACOB IT10 ITPOT'PAMME
Neni/m HaumenoBanme I[IporpammHoe coep:kanue OcHoBHbBIE BU/IbI 1eATEIbHOCTH

pa3/1ejioB U TeEM
y4eOHOro npeamera

KoanuecrBo

qacoB

odyvyarmuxcst

Pa3nen 1. ®u3uka u ee pojib B MO3HAHUH OKPY:KAIOIIET0 MUPa

1.1 |(®usnuka— Haykao 2 |@usnka — HayKa O IpuUpoje. [BBIIBICHUE PA3IHIUN MEXKITY
MpUpOIE SIBIICHUST TPUPOTBL. (PM3UYECKUMHU HXUMHYSCKUMU
DusnuecKkue sIBJICHUS: MPEBPAIICHISIMHE.
MeXaHHYEeCKHE, TeIUIOBbIe,  |Pacrmo3HaBaHUe U KIACCH(PUKAIISI
DIICKTPUYECKHE, MAaTHUTHBIC, |[(PU3UYCCKUXSIBICHUN: MEXaHUYCCKHX,
CBCTOBEIC, TEIUIOBBIX,
3BYKOBBIC PICKTPUICCKIX, MATHUTHBIX U CBETOBBIX.
Hao6monenue n onrcanne GU3NIeCKUX
STBJIICHUH
1.2 |Dusnueckne 2 |®usnyeckue BEIUYHHEL. OrnpeneneHre LEeHbI TEeICHUS IIKaIbI
BEJINYNHBI W3mepenre hu3nIecKux M3MEPHUTEILHOrO MPUOopa.

BesnunH. Ouznyueckue
rpubopkl. [lorpenHocTh
M3MEpEHU
MesxnyHapoaHasi cucTeMa
CIMHUI]

M3MepeHne TMHEUHBIX pa3MepoB Tel U
MPOMEKYTKOB BPEMEHU C YUETOM
[MOTPEITHOCTEM.

M3mepenne 00bEMa JKUIKOCTH U
TBEPIOTO Tena.

M3mepenue TeMneparypsl Opyu TOMOLIU
PKUIKOCTHOTO TEPMOMETpA U IaTIHKA
TeMIIepaTypHhI.

BrinonHeHne TBOPUECKUX 3aJaHUM IO
MOVCKY

CIIOCOOOB M3MEPEHHSI HEKOTOPBIX
(br3nyecKux

XapaKTEPUCTUK, HATIPUMED, Pa3MEpPOB
MaJIbIX

00BEKTOB (BOJIOC, TPOBOJIOKA),
YOAJIEHHBIX

00BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIBIX
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MMPOMEXKYTKOB BpeMeHH. OOCYyKIeHne
MpearacMbIX ClIocO00B

1.3. |[EcrecTBeHHO- 2 [Kak ¢usuka u npyrue Br11BHKEHHE THITOTE3, OO BSICHAIOLINX

HayYHBIA METOJ €CTECTBEHHBIE HAYKH MPOCTHIC SBJICHUS, HAIPUMED:

MO3HAHUS M3y4aroT IPUPOLY. — IIOYeMy OCTaHAaBIIMBAETCS ABIKYLIIEECs
EctecTBeHHO-HAYUHBIN [0 TOPU3OHTAIBLHOM MOBEPXHOCTH TEJIO;
METO/T IO3HAHUS: — TIOYeMy B JKapKyI0 TIOTOy B CBETION
Ha0JII0IeHIE, TTIOCTAHOBKA 0K IeNPOXJIaHEN, UeM B TEMHOM.
HAYYHOT'O BOIIPOCa, [penyoxxenne cnoco60B MPOBEPKU
BBLIBIDKEHHUE THITOTES, TUITOTES.
PKCIIEPUMEHT 110 TipoBepke  |[[poBeneHue nccneqoBanns Mo IPOBEPKe
TUIIO0TE3, OOBSICHEHUE KaKOH-T100 TUITOTE3HI.
Ha0JII01aeMOT 0 SIBJICHUSI. [locTpoenue mpocTeHIInX MoeIen
Oncanne GU3NIeCKUX (hM3UIeCcKuX SIBICHUH (B BUE pUCYHKOB
SIBIICHUH C TIOMOIIBIO WM CXEM), HallpuMep HaJeHne
Mozenen MpeaMeTa; MpsIMOJINHEHHOE

[pacipocTpaHeHHe CBeTa
Hroro no pazaery 6

Pazngen 2. HepBOHaqaﬂbele CBC¢/ICHUHA O CTPOCHUH BellleCTBa

2.1 (CrpocHmE BelecTBa 1 |CtpoeHue BemecTBa: Hao6:mronenue n mHTEpPIIpETaysI OIBITOB,
ATOMBI U MOJIEKYJIBI, X CBUAETEIHCTBYIOUINX 00 aTOMHO-
pazMepbl. OIBITHI, MOJICKYJISIPHOM CTPOCHHH BEIIECTBA!
TOKa3bIBAIOIINC OTIBITHI C PACTBOPEHUEM Pa3IMYHBIX
TUCKPETHOE CTPOCHUE BEIIECTB B BOJIE.

BEIIeCTBa OrieHKa pa3MepoOB aTOMOB U MOJICKYJT
C Ucronb30BaHueM (poTorpadui,
MOJTy4YeHHBIX Ha aTOMHOM CHJIOBOM
Mukpockorre (ACM) —mabopaTopHas
pabora mo Teme: «OneHKa
UaMeTpa aToMa METOJIOM PSI0B
(c ucronb3oBanueM oTtorpaduii)».
OnpeneneHue pa3MepoB MajbIX Tell

2.2 |IBuxeHUE U 2 |/Ismxenue yacturl Bemectra. [HabmroneHne u o0bsICHEHNE

B3aNMOIECHUCTBHE YaCTHI]|
BEIECTBA

CBSI3b CKOPOCTHIBIKEHHS
YACTHUIL C TEMIIEPATYpPOH.
bpoyHOBCKOE BUXKEHUE,
i dyzust.
B3anmoaeiicTBue yacTHI]
BEILIECTBA: IPUTSKEHUE U
OTTaJKUBaHUE

OpPOYHOBCKOTOJIBUYKCHHUS U SIBJICHHS
mud py3um.

[MpoBeneHNe U OOBSICHEHUE OTIBITOB IO
HAOJIIO/ICHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB.

[TpoBeneHNe U OOBICHEHUE OTBITOB IO
0OHAPYKEHHUIO CHIT MOJICKYJIIPHOTO
MPUTSHKCHUSM OTTAIKUBAaHUS
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2.3 |ArperaTHbie 2 |ArperaTHbIe COCTOSHUS Omrcanue (¢ UCIOJIE30BAHUEM ITPOCTHIX
COCTOSTHYSI BEIIECTBA BEIIECTBA: CTPOCHHE Ta30B, |[MOJIEJICH) OCHOBHBIX PA3INIHL B

PKUJIKOCTEHN U TBEPABIX CTPOEHUU Ta30B, )KUIKOCTEN U TBEPBIX

(KpUCTALTHICCKUX ) TEII. Tell.

B3auMocCBsI3b MEX Y OOBsACHEHUE MAJIOH CKUMACMOCTH

CBOMCTBaMU BEIIIECTB B PKUJIKOCTEH U TBEPBIX TEI, OOJIBIION

[PA3HBIX arperaTHbBIX C)KFMaeMOCTH Ta30B.

COCTOSIHHSIX U UX OOBsICHEHUE COXPaHEHUS POPMBI

ATOMHO-MOJIEKYJISIPHBIM TBEPABIX TN M TEKYYSCTH HKUJIKOCTH.

ctpoenneM. Ocobennoctn  [[IpoBeneHHE OMBITOB, TOKA3BIBAIOIIIHX,

ArperaTHBIX COCTOSHUM BOZBI [ITO B TBEPAOM COCTOSIHUHU BOZBI YACTHIIHI
HAXOATCS B CPEIHEM JAIBIIIE APYT OT
mpyra (IUI0OTHOCTh MEHBIIIE), 9eM B
PKUJIKOM.
'Y cTaHOBIICHHE B3aUMOCBSI3U MEKIY
OCOOCHHOCTSIMU arperaTHBIX COCTOSHUIM
BOJBI M CYIIIECTBOBAHUEM BOJHBIX
opraauzMoB (MC — 6uomorus,
reorpadus)

Hrtoro no pasneny 5

Pa3znen 3. /IBuskeHue u B3auMoJeicT

BHE TEJI

3.1 [MexaHnuyeckoe 3 |[Mexanuueckoe aBmkeHue. [MccrenmoBaHue paBHOMEPHOTO IBUXKEHUS,
IMBUKEHUE PaBHOMEpHOE U OTpEeICIICHUE €0 MPU3HAKOB.
HepaBHOMEpPHOE IBKeHne. |Habmronenne HepaBHOMEPHOTO
CxopocTb. CpeHASACKOPOCTD [IBIXKEHHUS U OMPEIEICHNE €r0 OTIINIHHA
[pU HEPABHOMEPHOM 0T PAaBHOMEPHOTOJIBUKCHUSI.
nerkeHnd. Pacuérmytum  |OmnpeneneHne CKOpocTd paBHOMEPHOTO
BPEMEHH TBUKCHHS MBIOKEHUS (MIapHUKa B KUAKOCTH, MOJEIH
PIIEKTPUIECKOTO aBTOMOOWIISI U T.1I.).
OrnpeneneHue cpeHel CKOPOCTU
CKOJIBKEHHS OpyCKa WM MIapuKa o
HaKJIOHHOU mockoctu Peiienue 3aga4
Ha OINpeeNieHUE MyTH, CKOPOCTHHI
BPEMEHH PAaBHOMEPHOTO JIBUKECHHSL.
AHanmu3 rpadMKoB 3aBUCHMOCTH ITyTH U
CKOPOCTHU OT BPEMEHU
3.2 |Muepumus, Macca, 4 |SIBneHue uHepuuH. 3aKOH OOBsicHEHHE U TIPOTHO3UPOBAHUE

IMJIOTHOCTH

nHepuuu. Bzanmoeicteue
TeJ KaK MpUINHA U3MEHEHUS
CKOPOCTHU JBUXKECHUS TElL.
Macca kakmepa HTHEPTHOCTH
Tena.

[InoTHOCTH BElIeCTBa.

CBSI3b IUIOTHOCTH
KOJIYECTBOM MOJIEKYIB
eMHUIE 00hEMa BEIIECTBA

SIBJICHH, 00YCJIOBIICHHBIX WHEPITUEH,
HaIpUMEP, YTO MMPOUCXOIUT MIPH
TOPMOKCHUU WK PE3KOM MaHEBpe
ABTOMOOMJIS, TIOUEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATHTh ABHKCHUE HA
BEJIOCHUIIEICHIIH CAMOKATE U T. .
[IpoBeneHNE U aHATTU3 OTBITOB,
MEMOHCTPUPYIOMINX U3MCHECHNE
CKOPOCTH JIBM)KCHUS TeJa B Pe3ybTaTe
MeHCTBHS HA HETOJPYTUX TEI.
Perenune 3a1a49 Ha ONpeIesieHHE MacChl
Tesa, ero 00béMa U IJI0THOCTH.
[IpoBeneHNE U aHATTU3 OTIBITOB,
MEMOHCTPHUPYIOIINX 3aBUCUMOCTD
M3MEHEHUSCKOPOCTH TeJIa OT €T0 MacChl
[pU B3aUMOJCHCTBUU Tell. M3mepenue
MacChI TeTIapa3IUIHBEIMH CITIOCOOAMH.
OrnpeneneHne IIOTHOCTH TeJla B
[pe3yJIbTaTe U3MEPEHUS €0 MacChl U
00BEMA
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3.3

Cuna. Buner crn

14

Cuiia Kak XapaKTepruCTHKa
B3aMMOJICHCTBUS TEIL.
Cuiia yrpyrocTs 1 3aKOH
I'yka. I3MepeHue cuibl

C TIOMOIIBI0 JTUHAMOMETPA.
SIBJIEHNE TATOTEHUS U CUJIA
msokecTr. Cuia TSDKECTH Ha
NPYTUX TIaHETaX.

Bec Tena. HeBecomocTs.
CI105KeHHe CHJl,
HanpaBJI€HHBIX IO OTHOU
MPSIMOH.
PaBHOElCTBYIOIIAS CUIL.
Cuna tperws. Tpenue
CKOJIBXKCHYSI U TPSHUE
rmokost. TpeHnue B mpupoaen
TeXHUKE

M3ydeHune B3auMOAEHCTBUS KaK IPUUUHB]
M3MEHEHHUS! CKOPOCTH TeJIa UIIH €TO
medopmarm. Onrcanue pearbHBIX
CUTYyalluid B3aUMOJICUCTBUATEI C
MOMOILBIO MOJIENEH, B KOTOPBIX BBOJUTCS
MOHSTHC ¥ U300paKCHUE CHUITBI.
W3ydeHune CHiTbl yIIpyTOCTH.
VccnenoBanre 3aBUCUMOCTH CHIIBI
YIPYTOCTH OT YAJMHEHUSPE3UHOBOTO
[THYypa WIH MPYKUHBI (C TOCTPOCHUEM
rpaduka).

IAHaIN3 MPAKTHUECKUX CUTYaluH, B
KOTOPBIXIPOSIBISIETCS TEUCTBUE CHIIBI
YIpyTocTH (YIIPYroCTh MS4a, KPOCCOBOK,
BETOK JiepeBa U JIp.).

IAHANW3 CUTYyalU, CBSA3aHHBIX C
STBIICHUEMTSITOTCHUS.

O0BbsICHEHHE OPOUTATIBLHOTO IBUKCHHS
IIAHET C MCIIOJIb30BAHUEM SIBIICHUS
TATOTEHUS ¥ 3aKOHAWHEPIINH.
M3mepenre Beca Tena ¢ IMOMOIIIBI0
TUHAMOMETDA.

O60CcHOBaHKE ATOTO CIOCO0a U3MEPEHHSI.
AHaHU3 ¥ MOJIETTUPOBAHHE SBICHUS
HEBECOMOCTH.

JKCIIEpUMEHTAIBHOE TIOTyuYeHHE
MpaBHJIa CIIOKEHHUS CHJI, HAIIPABICHHBIX
BIIOJIb OMHOUTIpsIMO. OTpeaeieHne
BEITUYMHBI PABHOJICHCTBYIOIICH CHIL.
M3ydeHne cuibl TpEHUS CKOIBKEHUS U
CHITBITPEHHS TTIOKOSI.

VccnenoBanre 3aBUCIMOCTH CHITBI
TPCHUSIOT CHUJIBI JaBIICHUS M CBOICTB
TPYIIUXCSl TOBEPXHOCTEH.

IAHaIN3 NPAaKTUYECKUX CUTyallui, B
KOTOPBIXIIPOSIBIISICTCS ICWCTBUE CHIIBI
TPEHUSI, UCTIONB3YIOTCS CIIOCOOBI €€
YMEHBIIIEHUS FIINYBEITUYCHNUS (KaTaHne
Ha JIEDKaX, KOHbKaX, TOPMOKEHUE
ABTOMOOWJIS, UCTIOBb30BaHHE

MO AITUITHUKOB, TJTABAaHUE BOJIHBIX
PKUBOTHBIXU JIp.). Pemenue 3amay ¢
MCIIONb30BaHUEM (DOpMYIT it pacyéra
CHJTBI TSOKECTH, CHITBI YIIPYTOCTH, CHIIBI
TpEeHMs

Wroro mo pasneny
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Pasnes 4. JlaBjieHne TBEPABIX TeJl, J)KMAKOCTEH U ra3oB

4.1

JlaBnenne.  Ilepenaua
MaBJICHNA TBEPABIMY|
TeJIaMH, >KUIKOCTSIMU U
razaMu

3

JlaBnenue. CriocoObI
[YMEHBIICHUS U YBEIUYCHUS
maBieHus. JlaBieHue rasa.
3aBHCUMOCTD JIaBJICHHS Ta3a
0T 00BEMa, TEMIIEpaTypHI.
ITepenaya naBieHus
TBEPABIMU TEJIAMH,
PKUJIKOCTSIMU Y Ta3aMU.3aK0H
ITackans

IAHAJIN3 B OOBSICHEHHE OTIBITOB U
MPaKTHYSCKUXCUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS CHJIa JaBJICHHS.
O6ocHOBaHKE CIOCOOOB YMEHBIICHHS 1
YBEJTMYCHUSI JABJICHHSL.

l3y4eHne 3aBUCHMOCTH JIaBJICHUS Ia3aoT
00BEMA U TEMIIEPATYPBI.

M3zyuenne ocoOeHHOCTEH Tepenadn
MaBICHUATBEPABIMU TEJIAMH,
PKUIKOCTSMH U Ta3aMH.

O0oCHOBaHNE PE3YJIbTATOB OIBITOB
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0COOCHHOCTSIMH CTPOCHHMSI BEIIIECTBA B
TBEPIOM,J)KHIKOM U Ta3000pa3HOM
COCTOSIHUSX.

DKCIIEpUMEHTATLHOE JJOKA3aTeIILCTBO
sakoHallackais.

Petienue 3ana4 Ha pacuéT NaBICHUA
TBEPAOTO Tesa

4.2 |[laBieHUE KUAKOCTH 3aBUCUMOCTD JaBICHUS WccnenoBanue 3aBUCUMOCTH 1aBIICHUS
PKUIKOCTH OT TUTyOHHBI. PKUJIKOCTHUOT TITyOUHBI IOTPYKEHHS 1
[MHeBMaTHYECKHE MAIIMHBL.  [NIOTHOCTH XXHKocTH. Habmronenue n
['unpocraTnueckuit 00BSICHEHHE THAPOCTATUIECKOTO
napagokc. CoolOmaromuecst  [mapaxokca Ha ocHoBe 3akoHa [lackans.
cocynsl. [ mapaBnudeckue  [MI3ydeHHE COOOIIAIONTIXCS COCYIOB.
MEXaHU3MBI Pemenue 3a1au Ha pacy€T NaBICHUS

KuIKOcTH.OObSICHEHHE IPUHLINTIA
MeficTBHS THIPABINYECKOTO Ipecca,
MHEBMATHYECKUX MAIITHH.

\AHAJIN3 U OOBSCHEHNE MTPAKTUIECKUX
CUTYaI, IEMOHCTPHUPYIOIINX
MPOSIBIICHHE JaBJICHUS

PKUIKOCTH U 3akoHa [lackans, Hanpumep
MPOLIECCOB B OpPraHU3Me IpU
rTyOOKOBOTHOMHBIPSIHUU

4.3 |AT™MOC(epHOETaBICHHE AtMocdepa 3emin u DKCIIepUMEHTAIbHOE O0HAPYKEHUE
aTMOC(epHOe JaBlcHHE. aTMOC(EpPHOTO JaBICHHUS.

[MpuduHEI cymecTBOBaHUsT  |AHANN3 ¥ OOBSICHEHHE OIBITOB
BO3IYITHON 000JTOYKH 3eMITH.[TIPAKTHIECKUX CUTYallni, CBA3aHHBIX C
OmnsiT Toppuuenu. neiicTBUEeMaTMOC(EPHOTO TaBJICHHSL.
Wzmepenne atmocepHoro  (OOBsICHEHHUE CYLIECTBOBAHUS aTMOC(EPHI
NaBJIeHNS. 3aBUCUMOCTD Ha 3eMJie 1 HEKOTOPBIX TIaHeTaX WiH e€
aTMOC(EPHOTO JaBJICHHsI OT |0TCYTCTBHS Ha APYruX IjianeTax u Jlywe.
BBICOTHI HaJl ypOBHEM Mopsl. |[OOBbsICHEHHE H3MEHEHHUS IIOTHOCTH
[Tpubopsb! M1t U3MEpEHUs aTMOcC(hephIC BBICOTOM B 3aBHCHMOCTH
aTMOC(hEepHOTO TaBIEeHUS aTMOC(HEPHOTO TAaBIICHUS OT BBICOTHI.
Pemienue 3a1a4 Ha pac4€T aTMOCHEPHOTO
TaBIICHUSL.
M3yuenue ycTpoicTBa bapomeTpa-
aHepoua
4.4 /leiicTBHE KUIKOCTH U JlelicTBIE )KUAKOCTH U ra3aHa|JKCIepUMEHTaIbHOE OOHApYKEeHHE

raza Ha IOTrpyKeHHOE B
HUX TEJI0

MOrpy>KEHHOE B HUX TEJIO.
BriTankuparomas
(apxumenoBa) cuia. 3aKOH
|Apxumena. [InaBanue Te.
Bo3ayxornnaBaHue

NEefCTBHS KUAKOCTH U Ta3a Ha
morpyx€HHoe B HuX Teno.Onpenenenme
BBITATKUBAIOIIECH CUJIBL, AEUCTBYIOIIEH
Ha TEJI0, NOrpyKEHHOE

B )KHJIKOCTD.

[IpoBenenue u 0OCYXKICHUE OTBITOB,
IEMOHCTPHUPYIONIUX 3aBUCUMOCTh
BBHITAJIKUBAIOIIEN CHIIBI, JEHCTBYIOIIEH HA|
TEJIOB XUIKOCTH, OT 00bEMa
MOrpyXEHHOMN

B )KHJIKOCTh YacTH TeJla M OT TUIOTHOCTH
PKUJIKOCTH.

I Iposepxa Hezagucumocmu
6HIMATKUBAIOWEUCUIbL, OeUCMBYIOWEl HA
meno 8 HCUOKOCMU, OM MaCchl med.
VccnemoBanre 3aBUCUMOCTH Beca Tella B
BOZie OT 00BEMa OTPYKEHHOH B
PKUIKOCTB YaCTH Tea.

Permenne 3amaq Ha IIPUMCHCHUC 3aKOHA
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ApXyuMeza U yCIOBUS TNIABaHUS TEIl.
KoHcTpynpoBanue apeomMeTpa uiu
KOHCTPYHPOBAHHE JIOAKH U ONIPEeIeHNE
eErpy30M0IbEMHOCTH

Hroro no pasaeny
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Pasnes 5. Pabota m MOITHOCTB. JDHeprust

5.1 |PabGoTta 1 MOIIIHOCTH 3Mexanuueckast paboTa. DKCIEPUMEHTAILHOE OIpeieNiCHNE
MoIHOCTh MEXaHUICCKOM PabOThI CHITHI TSHKECTUTIPH
MajCHAN TEJla ¥ CUJIBI TPCHHS
[IPU PAaBHOMEPHOM IIEPEMEILEHUH TEJIAIo
FOPU30HTAIHHON TTOBEPXHOCTH.
Pacu€T MOIITHOCTH, pa3BUBaEMOM IIPU
MOABEMETIO JIECTHULIE.
Pemenue 3a7a4 Ha pacy€T MEXaHUYECKOU
a00TBI ¥ MOIITHOCTH
5.2 [[IpocTbie MEXaHU3MBI SllIpocThie MEXaHU3MBIL: pbIvar, OnpeneIcHUE BRIUTPHIIIA B CHIIE
0JIOK, HAKJIOHHASTUIOCKOCTh. [TPOCTBHIX MEXaHH3MOB Ha MpUMeEpe
[TpaBuo paBHOBECHS [ppIYara, MOABMKHOTO WHETIOABMKHOTO
ppIyara. 0JIOKOB, HAKJIOHHOW TIOCKOCTH.
[MpumeHeHue npaBuIa MccnenoBanue yciuoBHsI paBHOBECUS
[paBHOBECHS pblyara pBpIyara.
K O710Ky. «30510TO€E TIpaBIIIoy (OOHAPYKEHNE CBOMCTB MTPOCTHIX
Mexanuku. KITImpocthix MEXaHU3MOB
MEXaHU3MOB. B pa3IUYHBIX HHCTPYMECHTAX U
[IpocTsie MEXaHU3MBI [PUCTIOCOOIEHUSX, NCTIONB3YEMBIX B OBITY]
B OBITY M TEXHUKE 1 TEXHUKE, a TAKKE
B )KMBBIX OPTaHU3MaX.
JKCIIEpPIMEHTAIBHOE JJOKA3aTEIHCTBO
[pPaBEHCTBa
[paboT MpY MPUMEHEHUH POCTHIX
MexaHnn3moB.Onpenenenue KI1/]
HaKJIOHHOM MI0cKocTH. Penenue 3anaq
Ha MPUMCHECHUE TIpaBUiIa
aBHOBecHs pbruara 1 Ha pacuét KI1/{
5.3 MexaH9eCKasIIHSPT U 4MexaHudecKas YHEPTHsl. OKCIIEPUMEHTAIILHOE OTIpeIeICHNe
Kunetnueckas u M3MEHEHUS] KUHETUYECKOH U
MOTCHIIUATBHAS SHEPTHUSI. MOTEHIIUANTBHON SHEPTUU TENANPHU €T
[TpeBparieHue 0OTHOTO BUAA [CKATBIBAHUU MO HAKIIOHHOU TIOCKOCTH.
MEXaHUYECKON AHEPTUU DopMyJIUpOBaHKE HA OCHOBE
B Ipyroil. 3aKOH COXpAaHEHUsI [MCCIACAOBAHUS 3aKOHA COXPAaHECHUS
YHEPTUHB MCXaHHKE MEXaHUYECKOM SHEPTUH.
OOCyXIeHue TPaHNIl TPUMEHIMOCTH
3aKOHACOXPAaHEHUS YHEPTUH.
Petienue 3a1a4 ¢ UCHOIB30BAHUEM
3aKOHa
COXPaHEHUS SHEPTHH

Wroro no pasneny
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Pe3epBHOE BpeMs 3
OBLIEE KOJIUYECTBO 68
YACOB I10 ITPOT'PAMME

NNPEAMETHBIE PE3YJIbTATDBI

K xoHumy oOydyeHus B 7 KJjacce INpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXxaTh C(hOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHHIA:

UCIOJIb30BaTh MOHATHS: (U3MUYECKHE U XHUMUYECKHE sBJIEHUS, HaOI0eHue,
SKCHEPUMEHT, MOJENb, TUIOTE3a, EAUHHIBI (U3MYECKUX BEIMYHH, aTOM, MOJEKYyJa,
arperaTHble COCTOSIHMSI BellecTBa (TBEpHOE, XKHUJKOE, ra3z000pa3HOe), MEXaHHYECKOe
JBUKECHUE (paBHOMEpHOE, HEPaBHOMEPHOE, IPSIMOJIMHENHOE), TPACKTOPH,
paBHOAelcTBytomas cui, Jegopmauus (ympyras, IUlacTHYecKas), HEBECOMOCTb,
COOOIIAIIINECS COCYIBI;

paznuuaTth sABiAeHUS (OUQQy3us, TEIUIOBOE JBM)KEHHWE YAaCTHIl BEILIECTBa,
paBHOMEpPHOE JIBUKEHHE, HEPAaBHOMEPHOE ABWKEHHE, WHEPLMs, B3aUMOJEHUCTBUE TE,
paBHOBECHE TBEPIBIX TE€I C 3aKPEIUIEHHONW OChIO BpallleHHs, Iepeaada JaBJICHUS
TBEPABIMU TENAMH, KUAKOCTSIMH M Tra3aMu, aTMOC(EpHOE JaBlieHHE, IJIaBaHHE Tel,
IPEBpAIlEHUs] MEXaHUYECKON SHEpPruu) IO ONMCAHUIO UX XapaKTEepPHbIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PM3NYECKUX SIBICHUN B OKPYXKAIOIIEM MHUpE,
B TOM 4HCle (pU3MUecKue SBICHUS B MPUPOJE: MPUMEPHI ABIKEHUS C PA3TUYHBIMU
CKOPOCTSIMHU B )KMBOW M HEXHUBOI NIPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHHUKE,
BJIMSIHME aTMOC(EPHOTO NaBJICHHS Ha JKMBOW OpraHW3M, ITUIABAHHE PbIO, phIUaru B TEJe
4eJoBeKa, IPU 3TOM IEPEBOJUTh MPAKTHUYECKYIO 3ajady B Y4eOHYI0, BBIIEIATH
CYIIIECTBEHHBIC CBOKCTBA (IpU3HAKN) (PU3HUECKUX SIBJICHHIA,

ONMCHIBATh HW3YyYEHHBIE CBOWCTBA TeN M (PU3MUECKUE SIBICHHUS, HCIONb3YS
¢u3nyeckne BeTMUMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTD,
CpelHsAs CKOPOCTb, CUJIa YNPYTrOCTH, CWJIa TSDKECTH, BEC Tella, CHUJla TPEHMsI, NABJICHUE
(TB€pmoro Tena, >KMJIKOCTHM, Tra3a), BBITAJIKHMBAIOIIAs CHUJIa, MeXaHUuYeckas paboTa,
MOIITHOCTB, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3()(PHUIIMEHT MOIe3HOr0 ACHCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHUUaldbHasi SHEPIus), NpU ONHMCAHMM NPABWIBHO TPAKTOBATH
(U3NYIECKHiA CMBICT UCHOIB3YEMbIX BEIMYUH, UX O003HAUEHUS U €AWHUIBI (PU3NIECKUX
BEJIMYUH, HAXOIUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTMMHU
BEJIMYMHAMMU, CTPOUTH I'pa)MKHU N3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIIUYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKHE SIBICHUS W MPOLECCHI, HCIOIb3YS
IpaBUja CIOXKEHUS CWI (BHOJb OAHOM mpsiMoM), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, MpaBuJI0 paBHOBECHsI pbluara (0J10Ka), «30J10TO€ MPaBUIIO» MEXAHHUKH, 3aKOH
COXpaHEHHUs] MEXaHUYECKOW SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY3aKOHA
Y 3aIIMChIBaTh €70 MATEMATUYECKOE BBIPAIKEHUE;

OOBSICHATD (PU3UYECKHUE SIBICHHS, IMPOLECChl W CBOWCTBAa TN, B TOM 4YHCIE UB
KOHTEKCTE CUTYyalUil IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAITH
IPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHWE U3 1—2 JOrMYeCKHUX IIaroBcC
ornopoil Ha 1-2 W3ydeHHBIX CBOMCTBa (DU3MUECKUX SBICHHUH, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amaud B 1-2 gelcTBUA, HCIONB3YS 3aKOHbI U (hOpMyIibl,
CBsI3bIBAIONLINE (PU3UYECKHUE BEJIIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBMs 3aJauyd 3alHChIBaTh
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KpaTKOE€ yCIIOBUE, MOACTABIATh (U3NUYECKHE BEIUYMHBI B (OPMYNIbl U TMPOBOAUTH
pacuéThl, HAXOIUThH CIIPABOYHBIC JAHHBIC, HEOOXOMUMBIC JJISl PEIICHUsS 3a/1ad, OIICHUBATH
PEAUTUCTUIHOCTD MOJTYYCHHON (PM3UYECKON BETNINHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEHIUTh MPH MOMOIIM (PUHYECKUX
METO/IOB, B OMTMCAHUU UCCIIEIOBAHUSI BBIACIATH MPOBEPSIEMOE MPEIOI0KEHHE (TUTIOTEY),
pa3auyaTh U HHTEPIPETHPOBATH MOTYyUYEHHBIN PE3YNIbTAT, HAXOJAUTH OIMMOKUB XOJI€ OIIbITA,
JIeJIaTh BBIBOJBI I10 €70 pe3yJIbTaTaM;

MPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WM (PU3HUYECKUX
CBOMCTB Tel: (OPMYIHPOBATH MPOBEPSAEMBIC MPEANOIOKEHUSI, COOUPATh YCTAHOBKY U3
NPEJIOKEHHOTO 00O0pYy/IOBaHMUs, 3allMChIBAaTh XOJA OMNbITa M (QOPMYIHUPOBATH BBIBOIbL
BBITIONIHATH MPSIMbIE M3MEPEHMs] PACCTOSHUS, BPEMEHHU, MacChl Teja, 00bEMa, CHIIbI U
TEMIIEPATYpPhl C HCIOIH30BAHUEM AHAJIOTOBBIX W MH(PPOBBIX TPHOOPOB, 3aMUCHIBATH
MoKa3aHus MPUOOPOB ¢ YUETOM 3aJJaHHON aOCOIIOTHOM MOrPEIIHOCTH U3MEPEHU;

MPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMYHUHBI OT IPYroH ¢
UCIIOJIb30BAHUEM TMPSMBIX U3MEPEHHI (3aBUCMMOCTU MYTH PABHOMEPHO JIBHXKYILETOCS
TeJla OT BPEMEHM [BWIKCHHUS Teja, CUJbl TPEHUS CKOJBKEHHUS OT Beca TeJla, KayecTBa
00pabOTKM TIOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHHS OT  IUIOMIATH
COIIPUKOCHOBEHMS TEJI, CUIIbl YIIPYTOCTH OT YJJIMHEHUS NPYKUHBI, BBITATKUBAIOLIEH CUJIBI
OT 00bE€Ma MOrpy>KEHHOW YacTH TeJla U OT IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTU TeJa, OT TIIyOWHBI, Ha KOTOPYIO TMOTPYKEHO TEeJO0, YCIOBUH IJaBaHUs Ted,
yCIIOBUW paBHOBecHs pblyara M OJIOKOB, YYacTBOBaTh B IUIAHHUPOBAHUU Y4eOHOTO
UCCJICIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJIHITh U3MEPEHUs, CIEAys MPEIJIOKCHHOMY
1aHy, GUKCUPOBATh PE3yJbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH B BUJIE
MPEJIOKEHHBIX TA0JUIl U TPadUKOB, NENaTh BBIBOIBIIIO PE3yIbTaTaM HCCIICIOBAHMUS;

MPOBOJUTH KOCBEHHBIE W3MEpeHUs (DU3MYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA
JKUJIKOCTH H  TBEPAOro Tena, Ccuwia TPEHUS CKOJBXKEHHS, [aBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CUJIA, JCHCTBYIONIAs HA MOTPYKEHHOE B KUIKOCTh TeNO, Kodhduiment
MOJIE3HOTO JIEHCTBUS MPOCTBHIX MEXAHU3MOB), ClIEAys MPEIOKEHHON MHCTPYKUHUU: MPHU
BBIMIOJIHEHUU M3MEPEHUM COOMpATh SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCISATH
3HAYEHUE UCKOMOM BEJIUYHUHBI;

coOnrofaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1TabopaTopHBIM
00opya0BaHKEM;

yKa3bIlBaTh MPUHIUIBI ACUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, IUHAMOMETP, COOOIIAIOMINECS COCYIbI, OapOMETp, pblYar, MOJBMXHBIA H
HEMOJIBW)KHBIN OJIOK, HAKJIOHHASI TNIOCKOCTh;

XapaKTEepU30BaTh MNPUHIUIBI JEUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOICTB € ONOpOM HA MX ONHWCaHud (B TOM 4YHUCJE: NOAUIMIHUKH, YCTPOHCTBO
BOJIOIIPOBOJA, TUIPABIMYECKUM IIpEecC, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), HCMOJb3ys 3HAaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUH U HEOOXOIUMBIE
¢buznueckre 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHl (HAXOAWTh HWH(MOPMAIMIO O TpHUMEpax) MPAKTHIECKOTO
UCTIOJIb30BaHMST (U3MYECKUX 3HAHWK B TIOBCETHEBHOW IKM3HU [UIsi oOecrieueHus
0e30MacHOCTH TMpu oOpallleHud ¢ NpubopaMd U TEXHUYECKUMHU YyCTpPOMCTBaMH,
COXpaHEHHUS 37J0POBbS U COOJIIOJICHUS HOPM IKOJIOTMYECKOTO MOBEACHUS B OKPYXKaroleh
cpene;

OCYIIECTBJIATh OTOOP HWCTOYHWUKOB uH(poOpMmanuu B VHTEpHETE B COOTBETCTBHHC
3aJJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE HMMEIOIIMXCS 3HAHUN U MYyTEM CPABHECHUS
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pa3IMYHBIX WCTOYHHMKOB BBIACIATh WH(OpMaIMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOMN
WJIH MOXET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BATh MPH BHITIOJIHEHUN YY€OHBIX 3aJaHUI HAYIHO-TIOMY IS PHYIOJIUTEPATYPy
(GU3UYECKOTO COJepKaHUs, CIPABOYHBIE MaTepHasbl, pecypchl ceTu MIHTepHeT, BiIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanus HHGOPMAIIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
HWCTOYHHKOB HMH(pOpMau (HU3NIECKOTO COJAEpKaHHUS, B TOM YHCIE IMYyOJMYHO MAeNaTh
KpaTKue COOOIICHHsI O PEe3yJIbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHHM, MPU ITOM
IPaMOTHO HCIIOJb30BaTh U3yUYCHHBIN MOHATHIHBIN anmapaT Kypca (GU3HKH, COITPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALNEN;

TIPY BHITIOJTHEHUHU YYEOHBIX TIPOEKTOB U MCCIICIOBAaHUI pacTpeeNisiTh 00SI3aHHOCTH B
TpYINE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJladyaMu, CICAUTH 32 BBINOJIHEHUEM ILJIaHA
NEUCTBUHM, aJCKBAaTHO OIICHUBAThH COOCTBEHHBIH BKJIAQJ B JCATEIBHOCTh TPYIIIIBI,
BBICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBasi MHEHUE OKPYKAIOIIIHX.

IMPOEKT
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B 8 Kitacce — 68 yacoB (2 yaca B HEJIEITIO)
KoJanyecTBo yacoB DJ1eKTPOHHBIE
HaumeHoBaHue
Ne a3/eJI0B U TeM (unposrie)
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Ne
n/n

HaumMmeHnoBaHue
pa3iejioB U TeM
Y4eOHOro npeaMera

KoaunuectB

IIporpammHoe conepxanue

OcHoBHbBIE BU/IbI 1eATEIbHOCTH
o0yuarmuxcs

Paznen 1. TenyioBbIe SIBJIEHUS

1.1

CTpocHIME 1 CBOMCTBA
BEIIeCTBa

7

(OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM

TEOPUH CTPOCHHUSI BEILIECTBA.

Macca 1 pa3Mepbl aTOMOB U

MOJIeKYJI. OTIBITHI,

[OATBEPKIAIOIINE

OCHOBHBIC
MOJIOKEHUAMOJIEKYIIPHO-KHHE THYECKOH
TeOpHUH.

Mopenu TBEPAOTO, JKUIKOTO

1 Ta3000pa3HOr0 COCTOSHUH

BEIIECTBA.

Kpucramimueckue u aMmopQHbIe Tena.
OOBsICHECHUE CBOWCTB I'a30B, KUIKOCTCH
1 TBEPJIBIX TEJl HA OCHOBE MOJIOKEHU N
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH.
CMauynBaHKE U KaTWLISPHBIC SIBICHUS.
TerutoBo€ pacImpeHne U cKaTHe

Habmonenne 1 MHTEpIIpeTaus
OTIBITOB,

CBUCTEIHCTBYIONTNX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA!
OTIBITHI C PACTBOPEHUEM PA3THIHBIX
BEIICCTB B BOJIC.

Permenwne 3a1a4 1o OICHUBAHUIO
KOJIIYECTBA aTOMOB WJIM MOJIEKYIT B
eanHUIe 00bEMA BEIIeCTBa.
|IAHaTM3 TEKCTa IPSBHUX aTOMHUCTOB
(Hampumep, pparMeHTa Mo3MbI
JIykperus «O npupoae Bemei») ¢
M3J10’)KeHUEeM 000CHOBaHUIT aTOMHO
CUIOTE3bI (CMBICIIOBOE UYTCHUE).
OreHKa yOeTUTEITEHOCTH dTHX
000CHOBaHUIA.

OOBsicHeHHnEe OPOYHOBCKOTO
NBIOKEHYS, siBeHus Auddy3un n
[pa3IYnil MeKy HIMH Ha OCHOBE
MOJIOKEHUH MOJICKYJISIPHO-
KHHETUYECKON TEOPHH CTPOCHUS
BEIIECTBA.

OOBsICHEHUE OCHOBHBIX Pa3INuUii B
CTPOCHHH T'a30B, )KHIKOCTESH U
TBEPABIX TEJ C UCTIOIH30BAHUEM
MOJIOXKEHUH MOJICKYIISIPHO-
KHHETUYCCKOW TEOPUHU CTPOSCHUS
BEIIECTBA.

ITpoBeneHnE OMBITOB O
BEIPANTUBAHUIO KPUCTAJLJIOB
MOBAPEHHOM COJIM WJIM caxapa.
[IpoBenenre 1 0OBICHEHNE OIBITOB,
IEMOHCTPHUPYIONIUX KaTHMILIISIPHBIC
STBIICHUS USBJICHUEC CMAYHBaHUS.
OO0BsICHEHUE POJTH KaTTMJUISIPHBIX
STBIIEHUH JIJTs TIOCTYIUICHHUS BOJIBI B
opranu3M pacteHuid. Habmozaenue,
MpOBEJICHNE U OOBSICHEHUE OIBITOB
[0 HAaOJIIOIEHUIO TETIJIOBOTO
[pACIIUPEHUS Ta30B, KUIAKOCTSH U
TBEpABIX Ten.OO0bSICHEHUE
coXpaHEeHUs 00BEMa TBEPIBIX TETI,
TEKY4YECTH YKHIKOCTH (B TOM UYHUCIIE,
[PA3HUIIBI B TEKYYECTH JIJISl PA3HBIX
PKAIKOCTEH ), TaBJICHUS Ta3a.
IIpoBeneHue ONbITOB,
IEMOHCTPUPYIOIUX 3aBHCUMOCTh
MaBJICHUS BO3/IyXa OT ero 00bEMa 1
HarpeBaHUs MW OXJIAXKICHUS, U UX
00BsICHCHHE HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYCHUSI.

AHaANH3 IPaKTHYECKUX CUTYaIlNH,
CBSI3aHHBIX CO CBOWCTBaMH r'a3oB,
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PKUJIKOCTEHN M TBEPABIX TEJl

1.2

TerutoBbIe MpoLIECCHI

2

—

Temmnepatypa. CBA3b TEMIIEPATYPHI CO
CKOPOCTBIOTEIIIIOBOTO IBHKEHHUS
gacTull. BayTpenuss saeprus. CiocoOs!
M3MEHEHUS] BHYTPECHHEH SHEPTHUU:
TeruIonepeada U COBEPIICHUE PadOoTHI.
Busl Terionepenayu:
TETIONPOBOAHOCTh, KOHBEKIIHS,
m3nydenue. KonuuecTBo TEIIOTEHIL.

'Y ienbHasi TETUIOEMKOCTD BEIlIECTBA.
TermrooOMeH UTETIIIOBOE paBHOBECHE.
'YpaBHeHue TETIOBOTO Oananca.
[LnaBneHue u

TEITOTA TUIABIICHUSL.
[NapooOpa3oBaHue 1 KOHACHCAIHS.
Hcnapenue. Kunenue. Y aenbHas

TEMIIEPATYPHIKUTICHUS OT
ATMOC(EPHOTOIaBIICHUSI.

BiraxxHOCTh BO3MyXa. DHEPTHUs TOILINBA.
Y nenpHas TETI0TaCTOPaHUSL.
[TpuHIUITEL paOOTHI TETUTOBBIX
neurateneit KI1JtemoBoro nBurartess.
TerutoBbIe IBUTATENN U 3aIUTA
OKpY>Karomencpeapl.

3aKOH COXpaHCHHUS U MPEBPAIICHIS
PHEPTHUHB TEIUIOBHIX MTPOIIECcCax

O60CHOBaHUE ITPABUIT U3MEPCHHS
reMieparypbl. CpaBHEHHE Pa3IHUHBIX
CITOCOOOB M3MEPEHUS | IITKAIT
TEMIICPATYPHI.

Hab61roneHue 1 00bsICHECHUE OIBITOB,
IEMOHCTPHUPYIONINX U3MEHECHHUE
BHYTPEHHEH SHEPTUH TEJa B
[pe3yIbTaTe TEIUIoNepeIadl npadoThI
BHEIITHUX CHIL.

HabGmronenue u 00bsICHEHHE OIIBITOB,
00CYKICHHE MTPAKTUICCKUX

OTBEPACBAHUECUTYAIINN, TEMOHCTPUPYIOIINX
KPUCTAIUTMYECKUX BEIIECTB. Y IEIbHASPA3INIHbIE BUIBITEIUIONICPEAAYH:

TETUTONPOBOAHOCTh, KOHBEKIIHIO,
M3IIy4YCHHE.
HcciieqoBanue sIBIEHNS TEINIO0OOMEHA

TerI0Ta Mapoodpa3zoBaHms.3aBUCHMOCTHIIPA CMEIIMBAHUN XOJIOTHON U

ropsiaeii Boabl. HaGmonenve
YCTaHOBJICHHS TETNIOBOTO PABHOBECHS
MEX Ty TOpSIYe U XOJIOTHOM BOOM.
Onpenenenne (U3MEPEHIE)
KOJIMYECTBA TEIIOTHI, TOTYYEHHOTO
BOJIOH MPH TETNIOOOMEHEC HarpeThIM
METaJUTMYECKUM LIITUHIPOM.
Onpenenenne (MI3MEpEHUE) YACTBLHOM
TeTIIOEMKOCTH BEIIECTBA.

Pemenne 3agay, CBA3aHHBIX C
BBHIYMCIICHUEMKOJINYECTBA TEILIOTHL U
TETIIOEMKOCTH

[PH TEIIIOOOMEHE.

IAHAIN3 CUTyalluid MPaKTHYECKOTO
KICII0JIH30BAHUS TEINIOBBIX CBOMCTB
BEIIECTB UMATEPHAIIOB, HAIIPUMED, B
LEJIX SHEPTOCcOepeKeHUS:
TETION30JISALINS, SHEPTOCOepeTaromiye
KPBIIITH, TEPMOAKKYMYJISITOPHL U T. 1.
Haoronenue ssBIeHUN NCTIApESHAS U
KOHJICHCAIIUU.

HccnemoBanne nporecca UCIapeHust
[Pa3IMYHBIX KUIKOCTEH.

OOBsCHEHUE SBICHUIA UCTIAPCHYSI U
KOHJICHCAIIMU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUESHHSL.
Habnronenue u 00bsCHEHHE ITpoIiecca
KUTICHUS,B TOM YHCIIC 3aBUCUMOCTH
TeMIIEpaTyphl KUIEHUS OT 1aBJICHMSL.
Omnpenenenre (M3MepeHne)
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OTHOCHUTEIHHOWBIAKHOCTH BO3/IyXa.
HaGmroieHme nporiecca riaBJIeHUs
KpUCTAJUTMYECKOTO BEIIECTRA,
HaIpUMep, JIb/a.

CpaBHEHHE TIPOIIECCOB TUTABIICHUS
KPUCTAUTMYCSCKUX TN U Pa3MATICHUS
MpU HarpeBaHUH aMOP(QHBIX TEII.
Onpenenenue (M3MEpEHUE) yIeTbHON
TETUIOTHIILIABJICHUS JIB/IA.
OOBsICHEHHUE SBICHUN IUIABJICHUS U
KpUCTAJUTH3AIMHA HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYCHUSI.

Pemenne 3amay, CBI3aHHBIX C
BEIYHCICHIEMKOIMYECTBA TEIUIOTHI B
Mpoleccax TeIUIonepeIauu mpu
IIaBIICHUU H

KpUCTAJUTH3AINN, UCTIAPEHUN U
KOHJEHCAIlMU. AHAJIU3 CUTYyallui
MPaKTUYECKOTO MPUMEHEHUSISIBIICHU T
[TABJICHUS ¥ KPUCTAIITH3AIHH,
HaIpUMep, MOJTydYeHUe CBEePXUNCTHIX
MaTepUasoB, COJIeBas TPeKa u Jp.
IAHaIIN3 paboThI U 0OBSICHEHHE
MPUHINTIAACHCTBUS TETIOBOTO
TTBUTATEISL.

BrrurcneHre KoJIM4ecTBa TeIIOThI,
BELIETISIOIIETOCS TIPY CTOPAHHUH
[pa3IMYHBIXBUIOB TOIUIMBA, U KIT]]
TTBUTATEISL.

OOCYKIeHUE YKOIOTHICCKIX
MOCIIEACTBUANCIIONB30BAHIS
BUTATENCH BHYTPEHHETO CTOPaHUs,
TETUIOBBIX M THPOAJICKTPOCTAHIIUN

Hroro no pazaeny

28

Pa3znen 2. JnekTpudeckue

U MarHuTHBIC SIBJICHUSA

2.1

DICKTPUUCCKHE
3apsiabl.

3apspKCHHBIE TeJIa HHX|
B3aMMOJICHCTBUS

7

ONeKTpU3anus Te.

JIBa pona 3NMEKTPHUECKUX 3aPSIA0B.
B3anmoneiicTBUe3apsKEHHBIX TEIl.
3axon Kynona (3aBUCIMOCTHCHITBI
B3aUMOJICUCTBUS 3aPSDKEHHBIX TEJ OT
BETTMYMHBI 3apSATI0B U PACCTOSHUS
MEXITy TelaMu). JIeKTPUIECKOe ToJIe.
HanpspkEHHOCTB 37IEKTPUUECKOTO MO,
[TpuHIATI CYyTIePTIO3UIIUNAIIEKTPUIECKIX
roJie (Ha KaYeCTBEHHOM YPOBHE).
Hocurenn anekTpu4ecKkux 3apsiioB.
DJIeMEHTAPHBIN IEKTPHICCKUNA 3apsI.
CtpoeHme aToma.

[IpoBOAHMKY U AMDIEKTPUKH. 3aKOH
COXPAaHEHUS AIIEKTpUUECKOro3apaaa

HaGutoieHue U MpoBeIcHUE OTIBITOB
[0 DIEKTPU3ALINU TEJI IPU
CONPHUKOCHOBESHHH HUHIYKIIUCH.
Hao0mronenue u 00bsICHEHNE
B3aMMOJICHCTBUS OJHOUMEHHO U
Pa3HOMMEHHO 3apPsKCHHBIX TEIL.
OOBsicHeHHE TPUHLINTIA 1EHCTBUS
QIIEKTPOCKOIIA.

OOBSICHEHUE SBIICHUN JICKTPU3AIIHH
[P COMPUKOCHOBEHUH TEJI K
WHAYKIACHC UCTIOIb30BAHNEM 3HAHUM
0 HOCHTEJISX DJIEKTPHUCCKHX 3aPsAI0B
B BEIIIECTBE.

Pacrnio3naBanue U 00bICHEHUE
SIBIICHUMDIICKTPHU3AIINH B
IMOBCceIHEBHOM »ku3Hu. Habmonenue u
00BSICHCHHE OIIBITOB,
MJUTIOCTPUPYIOIINX 3aKOH
COXPaHEHUS JICKTPHUCCKOTO 3apsija.
HaGroneHue oIbITOB 110
MOICTUPOBAaHUFOCHIIOBBIX JIMHUAN
RIIEKTPUIECKOTO OIS,
MccnenoBanme necTBUA
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PJICKTPUYCCKOI'0O IMOJIsTHA IIPOBOAHUKHA
1 JUDJICKTPUKHA

2.2

TTocToSIHHBIN
DIIEKTPUIECKHIA TOK

20

DIEKTPUUCCKUN TOK. Y CIIOBUS
CYILIECTBOBAHUSIIICKTPUUCCKOTO TOKA.

M cTOYHNKY TOCTOSTHHOT OTOKA.
JlelicTBUS BIIEKTPUUECKOTO TOKa
(TeroBoe, XUMUYECKOS,MarHUTHOE ).
ONEKTPUYIECKUH TOK B KHUAKOCTSIX U
razax.JeKTpUIeCcKas IeTb.

Cra Toka. DJIeKTPUIEeCKOCHAPSHKCHIUE.
ConpoTUBIEHNE TPOBOJHUKA. Y AETBHOE)
COTIPOTHUBJICHHE BemecTBa. 3akoH Oma
T yaacTka 1end. [locienoBarenpHOe U
MapajuieIbHOE COSAMHECHUE
ITPOBOIHUKOB.

PaboTa 1 MOIITHOCTPH AIEKTPUIECKOTO
Toka. 3akoH J[xxoyns—JIenua.
(JJIeKTpUUYECKHe MU U TIOTPEOnuTEN
PIIEKTPUIECKON YHEPTUUB OBITY.
KopoTkoe 3ambIkaHue

HaGroieHue pa3inyHbIX BHIIOB
MEHCTBHS ANEKTPUICCKOTO TOKA U
0OHApY KEHHE STUXBHU/IOB JICHCTBHS B
[TOBCEHEBHOM KU3HHU.

Ha0mroieHre BO3SHUKHOBEHUS
ra30BOT0 pa3psiian dIEKTPHIECKOTO
Toka B sxuaKoctd COOpKa u
MCIIBITAHUE JICKTPUICCKOH 1IEeTH
MOCTOSTHHOT'O TOKA.,

M3mepeHre CUITbl TOKa aMIIEpPMETPOM.
M3mepeHne 3IeKTPUIECKOTOo
HATPSDKSHUSBOJILTMETPOM.
[IpoBenenme 1 00BSICHEHHE OIBITOB,
EMOHCTPHUPYIOIINX 3aBUCUMOCTh
PIIEKTPUIECKOTO COMTPOTUBIICHUS
[TPOBOHUKA OT €r0 JUTHHBI, TUTOIIa !
MOTIEPEYHOTO CEYCHUAN MaTepHaa.
VccnemoBanre 3aBUCHMOCTH CHITBI
TOKa,IIPOTEKAIOIIETO Yepe3 PE3UCTOP,
OT COIIPOTHUBIICHUS PE3UCTOPA U
HaNPsOKEHUSTHA PE3UCTOPE.
[TpoBepka mpaBuIIa CIIOKEHUS
HaATPSDKEHUIIIPH TTOCIeI0BATEIFHOM
COETMHEHHUH ABYX PE3UCTOPOB.
[TpoBepka mpaBuIIa IJIsl CHIIBI TOKA
MpY NapajIeIbHOM COSIMHEHUH
[PE3UCTOPOB.

IAHANK3 CUTyalun
[MOCIIEA0BATEIILHOTO U
MapajuIeT-HOTO COeTNHEHS
[MPOBOJHUKOBB JTOMAIITHUX
DIIEKTPUICCKHUX CETAX.

Permenwne 3a1a4 ¢ UCTIOIB30BAaHUEM
3akoHa Oman popmyn pacuéra
PIIEKTPUIECKOTO COMPOTUBIICHUS MTPH
MOCIIC0BATEIIEHOM H MapalIeIbHOM
COETUHEHHUH TIPOBOTHUKOB.
Omnpenenenue paboTbl
AIIEKTPUIECKOTO TOKA,POTEKAOIIEr 0
Hgepes pe3sucTop.

OrnpeneneHre MOITHOCTH

PJICKTPUICCKOI'O TOKa,BBIZ[CJI}ICMOfI Ha
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[pe3ucTope.
VccnemoBanre 3aBUCUMOCTH CHITBI
TOKa "epe3 JIAMITOYKY OT HaIPsKEHUS
Ha Heil. OnpenenenaneKI1/]
HarpeBaTellsl.

VccnenoBanre npeoOpa3oBaHus
SHEPrUUIIPU NTOAbEME Tpy3a
QIICKTPOJIBUTATEIICM.

OOBICHEHUE YCTPOMCTBA U MPUHITHIIA
MENCTBUS JOMAITHUX
QIIEKTPOHArPEBATENBHBIX TPUOOPOB.
OOBsICHEHUE MPUYUH KOPOTKOTO
3aMBIKaHUS M IPUHIIAIIA IEHCTBHS
MJIaBKUX MpeoXpaHuTeneil. Pemenne
3a/la4 ¢ UCTIOJIh30BAHUEM 3aKOHA
[xoyns—Jlenna

2.3

MarsauTHbIC SIBJICHUS

TTocTtossHEBIC MaruuThl. B3anMmoneicTeie
IMOCTOSIHHBIX MarHUTOB.MaruuTHoe
IoJjie.

MarsauTHoe 1oJjie 3eMJIM 1 €ro 3HaueHHue
1St sku3HIHA 3emiie. OmbpIT Dperena.
MarHuTHOE I0JIE€ PICKTPUIECKOTO TOKA.
[TpuMeHeHue AIEKTPOMArHuTOB B
TexHuke. JleHCTBHeMaruuTHOTO OISl Ha
MMPOBOTHUK C TOKOM.DJIEKTPOIBUTATETH
ITOCTOSHHOI'O TOKA.

Mcnosb30BaHKE 3JIEKTPOABUTATENCH B
TEeXHUICCKUX YCTPOUCTBAXH Ha
TPaHCIIOpTE

WccenenoBanrie MAarHUTHOIO
B3aMMOCHCTBUAIOCTOSTHHBIX
MarHUuTOB.

M3ydeHne MarHuTHOTO OIS
[MOCTOSTHHBIX MarHUTOB MPH UX
00BEIMHEHUY U Pa3JICIICHUN.
WccnenoBanrie MarHUTHOT'O
B3aMMOJCHCTBUS TOCTOSHHBIX
MarHHUTOB.

M3yueHue MarHuTHOTO MOJIs
[MOCTOSTHHBIX MarHUTOB MPH UX
00BENVHEHNH U Pa3JICICHNH.
[IpoBeaeHUE OMBITOB 1O
BHU3YyaTU3aLUU MO TOCTOSIHHBIX
MarHHUTOB.

M3yueHue sBIeHU HaMarHUUMBAHUS
BeiecTra.lccnenoBanue neicTBUS
PIIEKTPUIECKOTO TOKAa HA MAarHUTHYIO
CTpEJKY.

[IpoBeaeHME OMBITOB,
NEMOHCTPUPYIOIIUX 3aBHCUMOCTD
CHJTBI B3aMOICHCTBUS KaTyIIIKA

C TOKOM U MarHuTta OoT CHJIbI U
HaIpaBJICHUS TOKAB KaTYIIKE.
AHaNHU3 CUTyaIHid TPaKTHIECKOTO
MPUMEHCHUSIIICKTPOMAr HUTOB (B
OBITOBBIX TEXHUYECKUX YCTPOUCTBAX,
[MPOMBIIIIICHHOCTH, METUITIHE).
M3ydenue IeicTBUS MarHUTHOTO
[OJIsTHA MPOBOJIHUK C TOKOM.
N3yuenue JeHCcTBUSA
bnextpoasurarena. Msmepenue KIIJ|
PIEKTPOJBUTATEIHLHONYCTAHOBKHU.
Pacno3naBanue 1 aHANK3 Pa3TUYHBIX
MpUMEHEHUHN AJIEKTPOABUTATENEH
(TpaHCIIOPT, OBITOBBIC YCTPOHCTRA U

np.)

2.4

JJICKTpOMAarHUTHAS
MHTYKITAS

OnbiTel @apanesd. SIBnenne
BJIEKTPOMAarHUTHOM UHAYKIMU. [IpaBuio
Jlenua.

Jnekrporenepatop. CriocoOsl
MOJTy4eHUs SJIEKTPUIECKON SHEPTUH.

DJIEKTPOCTAHIINH Ha BO3OOHOBIISIEMBIX

ONBITHI IO UCCJICTOBAHUIO SIBICHUS
PIIEKTPOMArHUTHOW WHIYKITHH:
HcclIeJOBaHNEN3MEHEHUH 3HAUCHUSA U
HATIPABICHUS

WHIYKITHOHHOTO TOKA
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MCTOYHHKaX SHCPIUn

Wroro mo pasneny 37
Pe3epBHOE Bpemst 3
OBLIEE 68
KOJIMYECTBO

YACOB 1O

MNPOI'PAMME

NNPEAMETHBIE PE3YJIbTATDBI

K xoHumy obOydyenus B 8 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaxarh ¢(hOPMUPOBAHHOCTD Y 00YYaIOIUXCS YMEHHM:

WCIIOJIb30BaTh NOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAIMYECKHE H aMopgHBIE Tena,
HACBIIICHHBIM M HEHACBIIICHHBIM Iap, BJIAXKHOCTb BO31yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPIHs, TEIUIOBOM JBHUraTelb, JJIEMEHTApHBIM JJIEKTPUYECKUM 3apsl, DJIEKTPUYECKOE
1oJie, MPOBOJHUKHU U AUDJIEKTPUKU, MOCTOSHHBIM ANEKTPUYECKUA TOK, MATHUTHOE IIOJIE;
pa3nuuaTh sIBIEHUS (TEIUIOBOE pacIIMpeHMe U C)KaTue, TeIulonepeaaya, TerIoBOe
paBHOBECHE, CMAauMBaHUE, KAlIMJUIAPHBIC SIBJICHUS, UCIIAaPEHHE, KOHJIEHCALus, IIaBJICHUE,
KPUCTAJIN3ALIHS (oTBepleBaHue), KHUIEHME, Terulonepeaaya (TEMIONpPOBOAHOCTD,
KOHBEKLUS, MW3JIyUYEHHUE), OHIEKTpU3alus Tel, B3auMOAECHCTBHUE 3apsiioB, JEHCTBUS
IIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJICHCTBHE MAarHUTOB, JAECUCTBHE
MarHUTHOIO TOJs Ha NPOBOJHUK C TOKOM, JJIGKTPOMarHWTHas MHIYKLIHSA) IO
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,

JEMOHCTPUPYIOUINX TaHHOE (PU3NIECKOE SIBICHUE;

pacro3HaBaTh MPOSBIEHUE N3YUYEHHBIX (PU3NUECKUX SBJICHUHM B OKpPY>KAIOLEM MUDE,
B TOM 4Hcie (U3NYECKHE SBIECHUS B NPUPOJE: IOBEPXHOCTHOE HATSIKEHHE U
KallWJUSIPHBIE ABJIEHUS B INPUpPOJE, KpHUCTaulbl B mpupoae, usnydenue CoiHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE pOCHI, TyMaHa, HWHeES, CHeEra,
AIIEKTPUYECKHE SBICHUS B aTMOC(epe, AJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noje 3emiu, Apei¢ MONIOCOB, POIb MAarHUTHOTO MOJS Ul KU3HU Ha 3emiie, MOJIIPHOE
CHUSIHHE, TpU OJTOM TEPEBOOUTH MPAKTHUYECKYIO 3aJadyy B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

ONMCHIBATh HW3YYEHHBIE CBOWCTBA Tel MW (PHU3MYECKHUE SBICHHUS, HCIOIb3YS
¢u3nyeckre BEJIUYMHBI (TeMmIepaTypa, BHYTPEHHSS JHEpIus, KOJUYECTBO TEIUIOTHI,
yIeIbHas TEIJIOEMKOCTh BELIECTBA, yJelbHAs TEIUIOTA ILIABICHMS, yJElbHass TEIUIOTa
napooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(PQHUIMEHT IO0JIE3HOTO
JEHCTBUSA TEIUIOBOM MAaIlMHBI, OTHOCUTEIIBbHAS BJIIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUN 3aps,
CWJIa TOKa, OJJIEKTPUYECKOE HAIPSOHKEHUE, CONPOTHUBICHHE IIPOBOJHMKA, YAEIBHOE
COIIPOTUBJIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh INEKTPUYECKOIO TOKA), NMPU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (DU3WYECKHH CMBICT HUCIOJIb3yEeMbIX BEIWYHH, OOO3HAYCHHS U
€IUHUIBl  (U3WYECKUX BEIMYUH, HAXOAWTH (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
¢U3NYECKyl0 BENMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKH H3yYECHHBIX
3aBHCUMOCTEH (U3MYECKHX BEJIIMYHMH;, XapaKTEepHU30BaTh CBOWCTBA TeJ, (u3mueckue
SIBJICHUS W TIPOLIECCHI, MCIOJB3ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKOU
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TEOPUH CTPOEHUS BELIECTBA, IPUHIUI CYNEPIO3UIUMHU NO0JeH (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHus 3apsaja, 3akoH Owma ans ywacTka uenu, 3akoH JDxoyms—JIeHua,
3aKOH COXpaHEHMs DSHEPruu, Npu 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M
3aMUChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATD (PU3NYECKHE MPOIECCHl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH PUUYMHHO- CJIEICTBEHHbIE
CBSA3M, CTPOUTh OOBACHEHHE W3 1—2 JIOrMYECKHX IIaroB C ONOpOM Ha 1—2 M3ydeHHBIX
CBOMCTBA (PM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a1aud B 2-3 AEWCTBUA, HCIOJB3YS 3aKOHbI U (hopMyibl,
CBSI3BIBAIONINE (PM3UYECKHUE BEIIMYMHBI: HA OCHOBE aHANM3a yCJOBHS 33Ja4Yd 3aIllMCHIBATDH
KpaTKOE yCJIOBUE, BBISBIATh HEJOCTATOK JJAHHBIX JUIS PEIICHUS 3a7a4l, BHIOMPATh 3aKOHBI
U (opMyibl, HEOOXoauMble JUId €€ pelleHus, NPOBOAUTh pPACYETHI U CPABHUBATH
HOJYyYEHHOE 3HauYeHue (PU3NYECKON BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUINTh MPU TMOMOIIM (HU3HUECKUX
METOJIOB, UCIOJIb3Yysl ONMCAHUE WCCIIEN0BAaHUS, BBIIEIATH IMPOBEPSIEMOE MPEANON0KEHNE,
OLICHMBATh MPABUIILHOCTH MOPSAKA IPOBEICHUS UCCIIEI0BAHNUS, ENIATh BHIBODL;

IIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3NUECKUX SIBJICHUN UM (PU3NYECKUX CBOMCTB
Teq (KanWUIpHbIE SIBICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JlyXa OT €ro o0béMa,
TEMIIEPATYypbl, CKOPOCTU IpPOLIECCa OCTHIBAHMS M HArpeBaHUs MPH U3JIYyYEHUU OT LIBETa
u3JTydarolei (moriaomaromeil) HOBEpXHOCTH, CKOPOCTh UCIAPEHUs BOJIbI OT TEMIIEPATYPHI
KHUAKOCTH M IUIom@aad €€ NOBEPXHOCTH, JJIEKTpU3alusl Tel U B3aUMOJEHCTBUE
ANIEKTPUUYECKUX  3apsJiOB, B3aUMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB, BH3yaIU3allMsl
MarHuTHBIX MOJEH MOCTOSHHBIX MarHWTOB, JEHCTBUS MarHUTHOIO IOJIA Ha MPOBOJHHUK C
TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJABHUIATENSl IOCTOSIHHOTO TOKA):
dopMyIHpoOBaTH MPOBEPSIEMbIE TPEANOI0KEHHSI, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHHUs, OIMCHIBATh XOJ1 OIBITA U (POPMYIHPOBATHBHIBO/IBI;

BBIMOJIHATD MPSAMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHOIN BIQXKHOCTH BO31YXa,
CWJIbl TOKa, HANpPSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX IPUOOPOB M JIATYUKOB
(¢u3NYEeCKNX BEIMYMH, CPAaBHUBATh pE3YyJbTaThl M3MEPEHUH C Y4YETOM 3aJaHHOU
a0COJIIOTHOM MOIPELIHOCTH;

IIPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BEIMUYUHBI OT APYrou ¢
UCIOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH COINPOTHUBIIEHUS IMPOBOAHUKAOT €r0
JUIMHBI, TJIOUIaJM IONEPEYHOI0 CEYEHUs U YAEIbHOIO CONPOTHUBIIEHUS BEIIECTBA
IPOBOJHHUKA, CHJIBI TOKa, MJYIIETO Yepe3 MPOBOJHHUK, OT HANPSIKEHUS HA MPOBOIHUKE,
UCCIIEIOBAaHUE IIOCJIEN0BATENbHOIO U MApPAUIEIbHOTO COEAMHEHMH IPOBOAHHUKOB):
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJHATh W3MEPEHUs, CIenys
NPEUIOKEHHOMY TUTaHy, (PUKCHUPOBATh PE3YyJIbTATHl TOJTYYCHHOH 3aBUCHMOCTH B BHJIIE
TabmuI 1 rpaMKOB, I€TaTh BEIBOJIBI IO PE3yIbTaTaM MCCIIECOBAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS! (PU3MUECKUX BETMUYMH (yIEIbHAS TETIOEMKOCTH
BEIIECTBA, COMNPOTHUBIEHUE IPOBOJHUKA, pabOTa M MOILMHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh ~ M3MEpPEHUus, coOupaTh  HKCIHEPUMEHTAIBbHYIO  YCTaHOBKY,  Cleays
NPEI0KEHHON MHCTPYKLMHU, U BBIUYUCIIATh 3HAUEHUE BEJIMUUHBI,

coOmoaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tpu padore ¢  J1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MNPUHIMUIBl JEHCTBUS HM3YYEHHBIX MHPUOOPOB MU TEXHUUYECKHX
YCTPOICTB € ONOpOil Ha MX omucaHus (B TOM 4YHCIIE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETp, NapoBas TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUMK BJIEKTPUUECKON IHEPTHH,
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AIIEKTPOOCBETUTENIbHBIE  MPUOOPHI, HarpeBaTelbHBIE JIEKTPONPHOOPHl  (IpUMEpHI),
AIEKTPUYECKUE MPEAOXPAHUTEINH, YICKTPOMArHUT, dJIEKTPOIBUTATENb TOCTOSHHOTO TOKa),
UCTIONIB3YSl 3HAHUS O CBOMCTBaX (M3MYECKUX SBICHUU M HEOOXOAMMBbIe (U3UUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M W3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, INCHUXPOMETP,
THUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHHUSI, SJIEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMBI
AIEKTPUYECKUX IIeTIeH C MOCIEA0BATENIHBIM U MapajuIeTbHBIM COCTMHEHHEM 3JIEMEHTOB,
paznuyasi yCIOBHBIE 0003HAUEHUS SJIEMEHTOB JICKTPUIECKHUX IIeTICH;

NPUBOAWTH TPUMEPH (HAXOAWTHh HH(POPMALHMIO O TPUMEpax) MPAKTHIECKOTO
UCTIONB30BaHUA (PU3UYECKUX 3HAHWH B TOBCEIHEBHOM JKM3HHM ISl OOECTeueHUs
0e30macHOCTH TpU OOpaIIeHUH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS
37I0pOBBSI M COOITIOZICHHSI HOPM 3KOJIOTMYECKOTO IMTOBEICHHS B OKPY>KaIOIIel cpee;

OCYILIECTBIIATh TOUCK HMH(popManuu ¢u3Hueckoro coaepkanus B HMHTepHere, Ha
OCHOBE UMEIOIUXCS 3HAHUH U MyTEM CPaBHEHUS JTOTIOIHUTEIBHBIX HCTOYHUKOB BBIJCIATD
UH(OpPMAIIHIO, KOTOPast SBISIETCS IPOTHBOPEUYNBON M MOKET OBITH HEJOCTOBEPHOIL;

UCIIOJIB30BaTh MPH BBHIMIOJIHEHUH YYEOHBIX 331aHUI HayYHO-TIOMYJIPHYIOJIUTEPATYPY
(du3MUECKOro cofepkKaHus, CIpPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HHOOPMAIIUK U3 OJHOW 3HAKOBON
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W KPATKHE YCTHBIE COOOIIEHHs, 0000mIas
UHPOPMAIIMIO M3 HECKOJBKUX HCTOYHHKOB (PH3UYECKOTO COAEP)KAaHUS, B TOM YHCIE
nyOIMYHO TPECTABISATh PE3YIbTAaThl MPOSKTHOW MM UCCIIEI0BATEIBCKON JESITETbHOCTH,
Opyd STOM TPaMOTHO HCIOJB30BaTh HM3yYEHHBIH MOHATUHHBIA ammapar Kypca (Qusukw,
COIIPOBOKJIATh BHICTYIUICHUE MTPE3CHTALINEH;

Py BBIOJHEHUN Y4YEOHBIX NMPOEKTOB M HCCIEAOBAaHMN (U3MUECKUX IPOLIECCOB
pacripenensaTh 00f3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTaBJICHHBIMH 3aJadyaMH,
CIICIUTH 32 BBHIMOJHEHUEM IUIaHa ACHCTBHHA M KOPPEKTUPOBATH €T0, aJIeKBaTHO OIICHUBAThH
COOCTBEHHBIN BKJaX B JEATENBHOCTh TPYIINBI, BBICTPAUBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBUE, POSIBIISIS TOTOBHOCTH Pa3peIiaTh KOHQINKTHL.



Pabouas npoepamma ocnosrnoco obweeo obpazosanus no ¢puzuxe MAOY COLL Nel

9 KJIACC
B 9 ximacce — 102 gaca (3 gaca B HEZEIO)
KoJsnuecTBo 4acoB DJ1eKTPOHHBIE
HanmenoBanue
Ne a3/eJI0B U TeEM (unpposnie)
/i g Oi - Beero Kontpoabnbie | IlpakTudeckue 06pazoBaTeNbHbIe
porp padoTsl padoThI pecypesI
Pa3zgen 1. MexannuecKkue siBJEHUSI
MexaHndeckoe
1.1 JIBIDKCHUC U 10 0 1 Bbubnunorexa [JOK
’ CITIOCOOBI €r0 https://m.edsoo.ru/7f41a4a6
OIUCAHHUS
12 B3anmoneiicTere 20 1 3 bu6mmoreka [JOK
) Ten https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aiourt coxpancHus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasnmeny 40
Pazgen 2. MexannuyecKkue KoJieOaHNUsI M BOJTHBI
21 MexaHudeckue 7 0 3 Bubnunorexa [JOK
) KoJieOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHndeckue ] 1 3 Bbubnunorexa [JOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pazpgen 3. 3JIeKTp0MaFHI/ITH06 110J1€¢ U 3JICKTPOMATHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE
31 MoJic U 6 1 ) Bbubnunorexa [JOK
’ 3JIEKTPOMAarHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro mo pasneny 6
Pasznen 4. CBeToBbI€ SIBJIEHUS
4.1 3Z§§HSICT QHCHUS 6 0 2 bubmorexa LHOK
’ pactipocip https://m.edsoo.ru/7f41a4a6
cBeTa
42 gr?flfi?}(ne 6 0 3 bubmiorexa HOK
’ https://m.edsoo.ru/7f41a4a6
npuOOpHI
43 Paznoxenue 6emoro 3 0 ) bubmuoreka IIOK
' CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pasnmeny 15
Paznen 5. KBaHTOBbBIE AAIBJIEHUA
5.1 Egrrﬁmeﬁee cvera 4 0 1 bubmiorexa HOK
: H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHHEe aTOMHOTO 6 0 1 bubmuoreka [IOK
) aapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 FneprIe peaxiun 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pasnmeny 17
Paznen 6. [loBTOpUTEILH0-00001IAI0IIHIT MOTYJIb
6.1 [ToBTOpenue n 9 0 ) Bbu6mmoreka LIOK

0000111eHHE

https://m.edsoo.ru/7f41a4a6
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coJiepKaHus Kypca
¢dhm3uky 3a 7-9
KJIacc
Hroro no pasnmeny 9
OBUIEE KOJIMYECTBO
YACOB I1O 102 4 27
ITPOI'PAMME
Neni/nt HaumenoBanne S IIporpammHuoe conep:kanue | OCHOBHBIE BUABI 1eSITEILHOCTH
Pa3aesioB U TeM 5 m o0yvaromuxcs
y4yeOHOro mpeamera | 3 S
= g
=]
=

Pa3nen

1. MexaHnu4veckue siBJIeHUS

1.1

MexaHHYeCKoe 10
MBIYKEHUE U CIIOCOOBIETO

OITNCaHUA

MexanndecKoe TBIKCHHEC.
MaTepuanbpHas TOUKA.
Cucrema oTcuéTa.
OTHOCUTEJILHOCTD
MEXaHUYECKOIO ABIKEHHUS.
IPaBHOMEpHOE

HepaBHomepHOE

CpenHsis 1 MTHOBCHHAS
CKOpPOCThH TeJa MpH

'Y ckopeHue.
IPaBHOYCKOpEHHOE

CBOOOTHOE TIaJICHUE.
OmerTe! [Nanumnes.
IPaBHOMEpHOE IBU>KEHUETIO
OKPY>KHOCTH.

[lepuon 1 yacrtoTa
obOparmenus. Jluneiinas u
YTJIOBasi CKOPOCTH.
[{eHTpoCTpeMUTETHEHOE
[YCKOpeHue

HpHMOHHHCﬁHoe JBHXKCHHUC.

HpHMOJ’IHHeﬁHOC JABHXXCHHC.

HCPAaBHOMCPHOM ABHKCHUU.

HpHMOJ’IHHeﬁHOC JBHIXKCHHUC.

AHanu3 1 00CYKIEHUE Pa3INIHBIX
[MPUMEPOBMEXaHIUYECKOTO JBUKCHUS.
OO0CyXIeHre rpaHul] MPUMEHUMOCTH
MOJIEITH

«MaTepHaibHAs TOUKay.

Onucanne MEXaHUIECKOTO ABMKCHUS
Pa3InIHBIMU crioco0amH (ypaBHEHUE,
rabnuna,rpaduk).

AHaNU3 )KU3HEHHBIX CUTYallul, B
KOTOPBIX MPOSIBIISIETCS
OTHOCHTEIFHOCTh MEXaHUIECKOTO
TTBUKCHHSL.

Habmroienue MexaHI4IecKoro
TBMYKEHHS TETAOTHOCHUTEIHHO Pa3HBIX
TeJl OTCYETA.

CpaBHEHME ITyTEeH U TPACKTOPHUIl
TBMKEHHSI OTHOTO U TOTO JKe TeJa
OTHOCHUTEIFHO Pa3HBIXTEN OTCUETA.
Ananu3 Tekcra ['amures 06
OTHOCHUTEIFHOCTH/IBIKEHUS;
BBITIOJTHEHUE 3aJJaHUN TI0 TEKCTY
(CMBICTIOBOE UTEHHE).

OrnpezaeneHue cpeaHeil CKkopocTu
CKOJILKEHUSIOPYCKa WITH IBUKCHUS
[apyKa 110 HaKJIOHHOMITIIOCKOCTH.
AHanu3 1 00CyXJeHHe CrIoco00B
MPUOTIKEHHOTO OTIPEACTICHHS
MITHOBEHHOMCKOPOCTH.

Onpe/ieieHne CKOPOCTH paBHOMEPHOTO
MBYOKEHUS (IIapuKa B )KUIAKOCTH,
MOJIEITUAIICKTPUUECKOTO aBTOMOOWIIS U
T. 11.).

Omnpe/eieHue My Ty, MPOUICHHOTO 3a
MTAaHHBIATIPOMEXKYTOK BPEMEHH, U
CKOPOCTH TeJa

1o TpauKy 3aBUCUMOCTH ITyTH
[PaBHOMEPHOTOJBI)KEHHS OT BPEMEHHU.
O0CyXIeHrne BO3MOKHBIX IIPUHITATIOBR
eHCTBYSI IPUOOPOB, N3MEPSIOIIUX
CKOPOCTB(CITUIOMETPOB).
Brraricnenne myTé U CKOPOCTH TIpU

AdBHOYCKOPCHHOM HpHMOJ’IHHeﬁHOM
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BHKCHUNTENA.
OrnpezaeneHye NpoRACHHOrO MyTH U
YCKOPEHUSIBIDKEHUS TeTa 1Mo rpaduky
3aBHCHMOCTH

CKOPOCTH PaBHOYCKOPEHHOT'O
MPSIMOJIMHEUHOTOJIBUKEHUS Tella OT
BPEMEHH.

[ Iposepka cunomeswi: eciu

npuU paGHOYCKOPEHHOM OGUMNCEHUU

0e3 HaYaIbHOU CKOPOCMU NYymu
OMHOCAMCAKAK PAO HEUEMHBIX Yucell,
mo coomeemcmeayrouue nPoMedCymKu
6peMeHU 0OUHAKOBHI.

Omnpenenenre yCKOPeHHs Tela Ipu
[PAaBHOYCKOPEHHOM JIBHXKECHUHUIIO
HAKJIOHHOM IJIOCKOCTH.

M3MepeHue nepruojia i 4acTOThI
oOpareHusTeNa Mo OKPY>KHOCTH.
OrnpeaeneHrue CKOpOCTH PaBHOMEPHOTO
TBIMKEHHS TEJa TI0 OKPY>KHOCTH.
Pemenvie 3ama4 Ha onpeesieHue
KIMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO IBIXKCHUSI PA3TUUHBIX
BHUI0B.Pacrio3HaBanue u
MpUOTIKEHHOE OTMCAHUE PA3TMYHBIX
BUJIOB MCXaHUYECKOTO IBUXKCHUS B
MPHUPOJIE U TEXHUKE (Ha IpuMepax
CBOOOHOTAIAIONITNX TEl, IBUKCHHS
SKUBOTHBIX,

HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEZCTB

1 1p.)

1.2

IB3auMoaelicTBUE TEI

[Tepss1it 3akoH HproTOHA.
Bropoii 3akon HetoToHa.
Tpetuii 3akoH HproToHa.
[IpuHIHIT CYTIEPIIO3UIINHCHIL.
Cuna ynpyroctu. 3akoH I'yka.
Cuiia TpeHHsI: CHJIa TPCHHSI
CKOJIB)KEHUS], CHUJIa TPEHUS
MOKOSI, IPyTHE BUIBITPEHUSL.
Cuna TSKECTH B 3aKOH
BCEMHUPHOTO TATOTEHHS.

'Y ckopeHne cBOOOIHOTO
naneHus. J[BmkeHue miaHer
BokpyT Comara. [lepBast
KOCMHUYECKast CKOPOCTb.
HeBecoMOCTh U IEpPETPY3KHU.
IPaBHOBECHE MaTepUaTbHOM
TOYKH. AOCOTIOTHO TBEPI0E
reno. PaBHoBecue TBEPOTO
Tena ¢ 3aKpeIIEHHON OChIO
BpailleHUsl. MOMEHT CHUJIBL.
[LleHTp TsRECTH

Ha0uroieHue u 00CyXICHUE OTIBITOB
C IBUKCHHUEM TeJIa PU YMEHBIIICHUU
BITHSHUSIPYTUX Tell, MPETSTCTBYFOIIUX
TTBIDKEHHUO.

AHanu3 Tekcta ["anues ¢ onrcaHueM
MBICIICHHOTO SKCIICPUMEHTA,
00OCHOBBIBAOIIETO 3aKOH WHEPITHH;
BEITIOJTHCHUE 33/IaHUH 110 TEKCTY
(CMBICTIOBOCUTEHHE).

OO0CyXIeHrne BO3MOKHOCTH
BEITIOJTHCHUSI3aKOHA UHEPITUH B
Pa3TUYHBIX CUCTEMaX OTCUETa.
Ha0mronenue u 00CcyxaeHne
MEXaHIMUYECKHX SIBIICHH,
MPOUCXOISIIUX B CHCTEME OTCUETA
«Tenexkay mpu e€ paBHOMEPHOM

1 yCKOPEHHOM JIBIKECHUN
OTHOCUTEIbHOKaOWHETa (DU3UKH.
/JleficTBUA C BEKTOpaMH CHUIIT:
BBITTOJTHEHUE3/TaHUH TTO CIIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.

Ha0uroieHue u/uinm npoBeeHUe
OTIBITOB, JICMOHCTPUPYIOIINX
3aBHCUMOCTH YCKOPEHHSITENA OT
[TPUIIOKEHHOW K HEMY CHIIBI U MacChl
Tena.

AHanu3 1 00BSICHEHNE SBICHUH C
MCIIOJb30BaHUEM BTOPOTO 3aKOHA
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HrroTona.Pemienne 3agad ¢
MCIIOJB30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 IpaBMIIa CIIOKEHUS CHIL.
OrnpeneneHne )KECTKOCTH TPYKHHEBI.
AHanu3 CUTyaluii, B KOTOPbIX
HAOIIOJAIOTCAYIPYTHE Ae(OpPMAaIIHH,
X 00BSCHEHHE C HCIIOIL30BaHUEM
3akoHa ['yka.
Perienue 3aa4 ¢ HCIMOIL30BaHUEM
3akoHal yka.
HccnenoBanne 3aBUCUMOCTH CHJIbI
TPSHUS CKOJIBKEHUS OT CHITBI
HOpPMAaJIBHOTO AaBiieHusA.O0CyKaeHIEe
[PE3YIBTaTOB UCCIICTOBAHUS.
Onpenenenne K03 HUIEHTa TPEHUS
CKOJIEKEHHUS.
M3mMepeHue CUiTbl TPEHHSI TIOKOSI.
PeneHue 3aa4 ¢ MCIOJIb30BaHUEM
(hOpMYITBIIIS CHUITBI TPEHUS
CKOJIBKECHH.
IAHAJIN3 IBYDKEHUS TEJI TOILKO IO/
TeHCTBUEMCHIIBI TSXKECTH —
CBOOOHOTO MAZCHUS.
OOBsICHEHNE HE3aBHCUMOCTH
YCKOPEHUSCBOOOTHOTO MAJACHUS OT
MacChI TEa.
O1eHKa BEJIUYHUHBI CHIIBI TATOTEHUS,
NEUCTBYIOLIEH MEXKTy ABYMS TeJIaMu
(17151 pa3HBIX Macc).
IAHAIN3 IBKEHUS HEOECHBIX TEIIO
TEMCTBHEM CHUIIBI TATOTEHUS
(C UCTIOTB30BAHUEM JIOTIOJTHUTEIILHBIX
MCTOYHUKOB WHPOPMALIUH).
PerreHue 3a1a4 ¢ UCIHOJIL30BaHUEM
3aKOHABCEMHUPHOTO TATOTECHUS U
hopmyIBI
1S pacuéTa CHIIBI TSDKECTH. AHAIHM3
OpUTHHATHHOTO TEKCTA,
OTIHCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHUS;, BRITIOJTHCHUC
3aTaHUKITO TEKCTY (CMBICIIOBOE
YTCHHUE).
HaGroieHue u 00CYXICHNE ONTBITOB
M0 N3MCHCHHIO BEca TeJia PU
YCKOPCHHOMIIBIKEHUH.
AHaNU3 yCIOBUN BOSHUKHOBEHUS
HEBECOMOCTHH IEPETPY3KH.
Pemrenne 3amaq Ha onpeAeiICHNE Beca
Tea B pa3lInYHbIX YCIOBUAX. AHAIIN3
CHUI, ICHCTBYIOIIUX Ha TEJIO,
MOKOSIIICEeCs Ha OTIOpe.
Onpe/ieeHre EHTPa THKECTH
A3JIMYHBIX TeJ

=
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1.3.  [3aKOHBI cCOXpaHEHUS 10 [Mmmynec Tena. M3menenne  [HaOmronaeHue u 00CYKISHUE OIBITOB,
uMITyJibca. UMITyNnbC CUITBI.  |IEMOHCTPUPYIOIIUX Mepeaady
3aKOH COXpaHEHUS UMITYJIbCA. [IMITYJIbCA
[PeakTUBHOE NBUKCHHUE. [IpY B3aUMOJICUCTBUU TEJ, 3aKOH
Mexannueckasi paboTa u COXPaHCHUSUMITYJIbCA TTPH a0COTFOTHO
MoLTHOCTB. PaboTa cun YIPYTOM U HEYIPYTOM
TSOKECTH, YIIPYTOCTH, TPEHHS. [B3aNMOJEHCTBUU TETI.
CBSI3b DHEPTUH U PaOOTHI. AHaNH3 CUTYyalUil B OKpy>Karomei
[ToTeHManbHAas SHEPTHUS TeNa,)KU3HUC UCTIOIB30BaHUEM 3aKOHA
MOJTHATOTO HAJ IOBEPXHOCTHIO|COXPAHEHHS UMITYJTBCA.
semuu. I loTeHnmansHas PacrioznaBaHme SBICHUS PEAKTUBHOTO
PHEPTHsI CXKAaTOM MPY>KUHBL.  |[ABMXKCHUS B IPUPOJIC U TEXHHUKE.
Kunetnueckas sHeprus. IIpruMeHeHrEe 3aKOHa COXPaHEHUs
TeopeMa 0 KHHETUYECKOM MMITYJIbCa NI pacu€Tra pe3ysibTaToB
PHEpruH. 3aKOH COXPAHCHUS  [B3aUMOJICHUCTBUS TeJ(HA TpUMepax
MEXaHUYECKON SHEpTUn HEYTPYToro B3auMOICHCTBYSI,
YIPYTOTo HEHTPATBHOTO
B3aMMO/ICHCTBUS IBYXOANHAKOBBIX TET,
0JTHO M3 KOTOPBIX
HEITOABIKHO).
Pemenne 3a7a4 ¢ UCTIOIH30BAHUEM
3aKOHACOXPaHEHUS UMITYJIbCA.
Onpenenenne padOTHI CHITB YIIPYTOCTH
[pu MoIbEME TPpy3a C HCIIOIB30BaHUEM
HETIOIBUKHOT'O U IOIBIKHOTO OJIOKOB.
M3mepeHne MOIHOCTH.
M3MepeHue MOTeHIUAIbHOM S HEPTUN
yIpyro nehopMUPOBAHHON MPY>KUHBL.
M3mepeHne KUHETUYECKOU SHEPTUU
Tearno JIMHE TOPMO3HOTO ITyTH.
OKCTIepUMEHTaJIbHOE CpaBHEHHE
M3MEHEHUS TOTCHUUATBLHOU U
KMHETUYECKOM SHEPruil Tenanpu
BHKCHUH TI0 HAKIIOHHON TTOCKOCTH.
DKCIIEpUMEHTAIbHAS IPOBEPKa 3aKOHA
COXpaHEHUsI MEXaHUYECKOU SHEPruu
[Ip1 CBOOOTHOM ITaJICHHUH.
[IpuMeHeHne 3aK0Ha COXpaHEHHUS
MEXaHUYEeCKOUM PHEpruu Ajis pacuéra
[MOTCHIIUAIIBHON U KHHETUYECKOU
PHepruii Tena.Pemenne 3agay ¢
MCIIOJIb30BAaHUEM 3aKOHA COXPaHEHUS
MeXaHU4YeCKOU DHEPTUU
Hroro no pazaery 40
Pa3znen 2. Mexanuueckne KoJe0aHUS U BOJHbBI
2.1 MexaHHUYECKUE 7 KonebarensHOe ABvxkeHue. |[HaOmroneHue koiaedaHuii 1o
KoneOaHus (OCHOBHBIC XapaKTEPUCTUKU  |[TEUCTBUEM CUITSHKECTH U YIPYTOCTU U
KOJICOaHUIl: TIeproJI, YacToTa, (0OHApYKEHHUE MOTOOHBIX KOJIeOaHH! B
AMIUTATY1A. OKPY>KaroIeM MHpE.
MaTemaTHueckuil u AHanu3 KoneOaHuii Tpy3a Ha HUTH UHA
MPYKHHHBIN MasgTHUKU. npyxunae. OnpeneneHne 9acTOThI
[IpeBpallicHHe SHEPTHUIIPH  [KOJICOAHHMH MaTEeMaTHUECKOTO U
KOJIEOATeIIbHOM JBM)KCHUN.  [IPY>KUHHOTOMAsSTHUKOB.
3aryxaromue KoneOaHus. Ha0roieHue u 00bICHEHUE SIBICHUS
BeIHYXICHHBIC KOJICOAHUS.  [pe30HaHCca.
IPe3onanc HccnenoBanue 3aBUCUMOCTY TIEpUOa
KOJIeO0aHUM TOJIBEIIICHHOTO K HUTH
Tpy3a0T JUIMHBI HUTH.
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[TpoBepka HE3aBHCUMOCTH TIEpPUOJIA
KOJIe0aHUITPYy3a, MOABESIIEHHOTO K
neHTe, OT Macchl rpy3a.Haomoaenue u
00CYXICHHUE OIBITOB,
IEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
reproaa KoeOaHui Ipy>KUHHOTO
MasTHUKA OT MacChIrpy3a U )KECTKOCTH
[py>KAHBL.

[IpuMeHEeHE MaTEMaTHYECKOTO 1
MpPY>KUHHOTOMASTHAUKOB B KAUECTBE
MOJIeJIeH I OTMMCAaHUSIKOIeOaHn B
OKPYKaroIeM MUpe.

Pemenwe 3a7a49, CBI3aHHBIX C
BHIYMCIICHUEM HJIH OIEHKON YacTOThI
(mepurona) KonebaHuit

U3 meperue yckopenus c60600H020
naoenus

2.2 MexaHMYeCKHE  BOJIHBLS MexaHW9eCKHEe BOJHEI. OOHapyKEHUE U aHATN3 BOJTHOBBIX
3BYK CBoiicTBa MEXaHUYECKUXBOJH.SIBICHUIB OKpY>KalOIIeM MUPE.
IIponosibHBIE U Ha0ro1eHue pacpocTpaHeHHS
MoTIepeYHbIe BOJMHBL. J[JTMHa  |[MPOIOJIBHBIXY MMONEPEYHBIX BOJH (Ha
BOJIHBI  CKOPOCTh €& MOJICIH) U
[pacTpoCTpaHEHUSI. 0OHapYKCHHUE aHATIOTMYHBIX BUIOB
MexaHn4YeCKUE BOJTHBIB BOJIHB TIPHPOJIE (3BYK, BOJIHBI HA BOJIE).
TBEPIOM TeJle, celicMUUecKre [BhIYHMCIEHNE IJIMHBI BOIHBI U CKOPOCTH
BOJTHBL. pacpOCTpaHCHHMS 3BYKOBBIX BOJIH.
3BYK. | pOMKOCTH 3ByKa U DKCIIEPUMEHTAILHOE OTIPEICIICHNE
BbICOTa TOHA. OTpakeHHe TPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
3Byka. MH(Dpa3Byk u KOJICOaHMIA.
YJIETPa3ByK Ha0uroieHue 3aBUCUMOCTH BBICOTHI
3ByKa
OT 4aCTOTHI (B TOM YHUCIIE, C
MCTIOJTb30BaHUEMMY3bIKAIEHBIX
WHCTPYMCHTOR).
Habmroienue u 0ObsICHEHNE SIBIICHUS
AKYCTHUYECKOTO PE30HAHCA.
AHaJIHM3 OPUTHHAIILHOTO TEKCTA,
MOCBSIIEHHOTONCITONF30BAaHMUIO 3BYKa
(MK yIbTpa3ByKa) B TEXHHUKE
(3X0JTOKAIVSI, YIBTPA3BYK B MEIHIIUHE
1 1Ip.); BBIIIOJIHEHUE 3aJaHIIIIO TEKCTY
(CMBICTIOBOE UTEHHE)
Wroro no pasneny 15

Paznen 3. aﬂeKTPOMaFHI/lTHOG moJI¢ U 3JICKTPOMArHMTHBIE€ BOJITHBI
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3.1 DIIEKTPOMAarHUTHOE TI0JICO DIIEKTPOMarHUTHOE TI0JIC. ITocTpoeHHe pacCyXIeHUH,
131 AJNIEKTPOMAarHUTHBIC DJIEKTPOMArHUTHBIC BOJIHEL.  |000CHOBBIBAIOIIIUXB3aUMOCBSI3b
BOJTHBI CBoiicTBa PIEKTPUYECKOTO U MATHUTHOTO MOJICH.

PIEKTPOMArHUTHBIX BOJIH. OKCTIEpUMEHTAJIbHOE N3yUYEeHUE

I[lkana 3MeKTPOMArHUTHBIX ~ |CBOWCTBAJICKTPOMATHUTHBIX BOJH (B

BOJIH. Vcnionp3oBaHue TOM YHUCIIE C IOMOIIHI0 MOOHILHOTO

PIIEKTPOMATrHUTHBIX BOJH/UISA [Telle()OHA).

COTOBOH CBS3H. AHaNH3 PEHTTCHOBCKUX CHIMKOB

DNIEKTPOMAarHuTHAs MPUPOAA [IETOBEUSCKOTO OPTaHU3Ma.

cBeta. CKOpOCTH CBETA. AHaJIHN3 TEKCTOB, OMTUCHIBAIOIITNX

IBoiHOBBIE CBOMCTBA CBETA  [IPOSIBICHUSAIIEKTPOMArHUTHOTO
M3ITy4YCHHS B TIPUPO/IE: )KUBBIC
OpraHu3Mbl, U3TY4YCHUS HEOCCHBIX TEl
(CMBICITOBOE UTEHUE).
PacrioznaBaHue 1 aHATU3 PA3ITUIHBIX
[IPUMEHCHU DIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
M3ydeHue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ HCIIOJIb30BaHUEM
hopMYyJI [JIsE CKOPOCTH
PIEKTPOMArHUTHBIX BOJH, JUTHHBI
BOJIHBI M 4aCTOTHI CBETA

Wroro no pasneny 6

Pa3nen 4. CeeToBBIC IBJICHUSA

4.1 3aKOHBI 6

[pacrpocTpaHeHUSCBETA

UlygeBast MOJIeNTb CBETA.
[MIcTOYHMKHU CBETA.
[IpsimonuHetHOE
[pacIpoCcTpaHEeHHE CBETA.
Satmenus Conaia u JIyHBL
Otpakenue cBera. [lmockoe
BepKajo. 3aKOH OTPAKEHUS
CBeTa.

[Ipenomienne cBeTa. 3aKoH
mpenomieHus cBeTa. [lonHoe
BHYTPEHHEE OTPAKCHHUE CBETA.
[Mcrnosb30BaHUE TIOJIHOTO
BHYTPEHHETO OTPAKCHUS B
ONTUYCCKUX CBETOBOAX

HabmroieHue OmbITOB,
NEMOHCTPHUPYIOIIHX

SIBTICHUE TIPSIMOJITHEHHOTO
[pacrpoCTpaHeHUsICBETa
(BO3HUKHOBCHHE TEHU U TIOJYTCHHU),
U X UHTEPIIPETAIHS C
MCTIOJIb30BAaHUEMIIOHSITHSI CBETOBOTO
nyda.

OO0BsICHEHHE W MOJICITHPOBAHIE
COJTHEYHOTO WIIYHHOTO 3aTMEHHIA.
HccnenoBanue 3aBUCIMOCTH yTJia
OTPaKEHUSCBETOBOTO JTy4a OT yriia
MaICHMs.

M3yueHne cBOMCTB H300paskeHUs B
[UIOCKOM3EpKale.

Habmroenue u 00bsICHEHHE ONIBITOB
[0 TTOJTYYCHHIO U300paKCHUIT B
BOTHYTOM HBBITTYKJIOM 3€pKaax.
Habmronenue n

00BSICHEHHE OTBITOB IO MPETOMIICHHIO
CBETA Ha IPAHUIIC PA3THYHBIX CPEJI, B
TOM YHCJIE OITBITOB C TIOJHBIM
BHYTPEHHUM OTPaKCHUEM.
Hccnenoranue 3aBUCUMOCTH yTiia
MPETOMIICHUS OT yTJ1a MaICHUs
CBETOBOTO JTy4aHa TPAHUIIC «BO3ITYX—
CTEKIIO».

Pacrio3HaBaHue ABICHUI OTpaKEHUS U
MPETOMIICHHS CBETA B IIOBCETHEBHOM
PKU3HH. AHAITN3 U OOBSICHEHHE SIBIICHUS
ONITHYECKOTOMHUPAXKA.

Penienue 3a1a4 ¢ UCNONB30BaHHEM
3aKOHOB OTPAXXCHUS M TIPEIIOMIICHUS
CBETA




Pabouas npoepamma ocnosrnoco obweeo obpazosanus no ¢puzuxe MAOY COLL Nel

OeTa- ¥ raMMa-M3ITy4eHHS.
CTpocHHE aTOMHOTO Spa.
HyxnoHHas MOZeNTb aTOMHOTO
aapa. M3oTonsl.
IPammoakTHBHBIC
npeBpaiienus. [lepuon
MoJTypacra/ia aTOMHBIX sIIep

4.2 JIMH36I W ONTHYECKHED JTunza. Xox aydeit B tuH3e.  [[loaydeHne n300pakeHUM ¢ IOMOIIBIO
MPUOOPHI OnTHyeckas cucTema coOMparoIeli ¥ pacCenBarOIIEH JINH3.
(horoanmapara, MuKpockonan [Onpenenenue GOKYCHOTO pacCTOSIHUS
reneckona. I'ma3 kak 1 ONITUYECKON CHIIbI COOMparoIeit
ONTUYECKAs CHCTEMA. TUH3BI. AHAITU3 YCTPOUCTBA U
brm3opykocTh 1 [IPUHITUTIA JEHCTBUSHEKOTOPBIX
IMaTbHO30PKOCTh ONITUYECKUX TIPUOOPOB: (oToarnmapara,
MUKPOCKOIIA, TEJIECKOIA.
M3y4eHre MoJIeNH Tiia3a Kak
ONITUYECKOW CUCTEMBI. AHAIIN3
SIBIICHHI OJIN30PYKOCTHH
ATBHO30PKOCTH, IPUHITUTIA ICHCTBHS
OUYKOB
4.3 Paznosxenue oeoro3 IPazniosxeHue Genoro cBera Ha0roienue pasiioskeHus 6emoro
CBETa B CIIEKTP B criekTp. OnbiTel Hl0TOHA.  |CBETaB CIIEKTP.
CroskeHue CIIeKTPaTbHBIX Ha0roienue u 00bSCHEHUE OTIBITOB
BeToB. [lucrepcus cBera [0 ITOJTyYSHHIO OEJIOT0 CBETA MPH
CJIO)KEHUHCBETA PA3HBIX IIBETOB.
[TpoBeneHne U OOBSICHEHUE OTIBITOB IO
BOCIIPHUATHIO [IBETA MPEAMETOB TIPU MX
HAOJTFOICHIH Yepe3 IIBETOBBIC (PIITBTPHI
(LIBETHBIE OUKH)
Wroro no pasneny 15
Pa3znen S. KBaHTOBBIE sIBJI€HUS
5.1 Mcmyckanme n4 OnbiTel Pe3epdopaa u OOCyXIeHne TIETH OIBITOB
MOTJIOIICHUE CBETa| TUTaHeTapHAs MOZENL aToMa.  |Pe3epdopia 1o ucciae10BaHui0 aTOMOB,
ATOMOM Monens atroma bopa. BbIJIBIDKEHUE
McnyckaHvie v TIOTJIONICHHE  [THITOTE3 O BOBMOXKHBIX Pe3ylbTaTax
cBeTa aToMOM. KBaHTHLI. OTIBITOB
UlnHeiyaThle CIIEKTPHI B 3aBUCUMOCTH OT IIPEIITOJIaragMoro
CTPOCHUS AaTOMOB, (OPMYITUPOBAHUE
BEIBOJIOBH3 PE3YJIHTATOB OIBITOB.
O0cy>KaeHue MpoTHBOPEUNI
[JIaHETApHOW MOJIEN aToMa 1
OCHOBaHMM 114 runote3sl bopa o
CTaIlIOHAPHBIX OPOUTAX FICKTPOHOB.
HabmnroieHue CrutonHeIX U
TMHEHYATHIX CIIEKTPOB M3ITyUCHHUS
[Pa3TUYHBIX BEIECTB.
OOBSICHEHUE THHEWYATHIX CIIEKTPOB
W3ITy9eHUSI
5.2 CTpocHIE aTOMHOTOSIpa |6 PamnoakTHBHOCTB. Abda-, |[O0CYkKIEHHE BO3MOXKHBIX TUIIOTE3 O

MOJEISIXCTPOCHUS SIIpa.
Omnpenenenue cocTasa sep 1o
3aaHHBIMMACCOBBIM 1 3apSI0BBIM
YHCIIaM U

[0 TTOJIOKEHHIO B IEPUOJUUECKON
CHCTEMEDJICMEHTOB.

AHaIM3 M3MEHEHHS COCTaBa S/ipa M ero
MOJI0KCHUS B IEPUOTUIECKON CHCTEME
1pH 0-PAJHOAKTUBHOCTH.
ViccnenoBaHne TPEKOB 0-4aCTHII 110
rotoBbIMpoTOTpadusM.

OOHapyxeHHe 1 U3MEPEHHE
paaraliOHHOrOOHA C MIOMOIIBIO
TO3UMETpa, OLIEHKA €T
MHTCHCUBHOCTH.

AHan3 OMOJIOTMYECKAX N3MEHEHHIA,
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MTPOUCXOISIINX TT0]] ICHCTBHEM
[paINOAKTUBHBIX U3TYyUYCHUH.

M cmonp30BaHNe paTHOAKTUBHBIX
M3JIy4YEHUH B MEUIIMHE

5.3 S nepHbIe peakuuu 7 A nepHblie peakiuu. 3akoHBl  |PerieHue 3a1a4 ¢ UICHOJIb30BaHUEM
COXpaHEHHS 3apSIO0BOTO U 3aKOHOBCOXPAHECHHS MaCCOBBIX H
MacCOBOTO YHCEI. DHEPTUS  [3apsIOBBIX YHCEN Ha OTPEICIICHIE
CBsI3M aTOMHBIX sifiep. CBsI3b  [PE3YJIETATOB SJCPHBIX PEAKIIH;
Macchl ¥ 3Hepruu. Peaknmyu  [aHaTM3 BO3MOXHOCTH HITU
CHUHTE3a U JICIICHUS SIep. HEBO3MOKHOCTH SIICPHOM PEaKITHH.
Mcrounuku 3ueprun ConHnan (OTieHKa SHEPTUH CBSA3H SIEP C
BBE3M. SAmepHas sHEpreTHKa. [UCTOIB30BAHUEM(OPMYIIBI
JleficTBUS paAOAaKTHBHBIX  |JUHIIITEIHA.
131631 %2 (9130517 OO0CyKIeHne MepCreKTUB
Ha KUBBIC OPTaHU3MBI MCTIOJB30BaHUSYIPABIIIEMOTO
TEPMOSIICPHOTO CHHTE3A.
OO0CyXIeHne MPEUMYIIECTB U
PKOJIOTUYCCKUX
MpOOJIeM, CBS3aHHBIX C SICPHON
PHEPreTUKOMN
Hroro no pa3aery 17

IMoBTOPUTEILHO-00001IAIOIIH A MOTYJIb

TToBTOpEHME

Kypca

0000IIeHE coaepKaHus]

(bu3uku 3a 7-9 Kiacchl

n9

CucremaTu3anus u
000011IeHIE TPEIMETHOTO
COZIepKaHUs U OTbITa
ImesITeNbHOCTH,
MpUOOPETEHHOTO

NPY N3y4YCHUH BCETO Kypca
(hM3MKH OCHOBHOTO OOIIEro
0OpazoBaHws.

[MoaroroBka K OCHOBHOMY
rOCYJapCTBEHHOMY
PK3aMEHY 10 (PU3UKEIA
oOyJarommxcs,
BHIOPABIINX ATOT YUCOHBIN
npeMeT

BrimorHeHe yaeOHBIX 3aaHHH,
TPeOYIOIIMX IEMOHCTPAITIH
KOMITETEHTHOCTEH,

XapaKTepU3YIOIIHNX
€CTECTBCHHOHAYYHYIOIPAaMOTHOCTD:
MIPUMEHEHUS TTOMYUYCHHBIX 3HAHUH 115
HAYYHOTO 0OBSICHEHHS (PU3MUECKUX
SIBJIEHUW B OKpYKarolle npupoe, B
[MOBCEIHEBHOM >KU3HU U BBISABICHUSA
(bU3NYECKNX OCHOB Psijia COBPEMEHHBIX
TCXHOJIOTHIA;

IPUMEHEHUSI OCBOCHHBIX
PKCIIEPUMEHTAIBHBIX YMEHUM TS
vcclieIoBaHus QU3NIECKUX SIBIICHHIA,B
TOM YHCIIC JJIs IPOBEPKU TUIIOTE3U
BBISIBIICHUS 3aKOHOMEPHOCTEH.
Pemmenue pac4€THBIX 3a7a4, B TOM
YHCIIe TIPEIOIararoinx
MCTIOh30BaHHUE (PU3NICCKUXMOJIEICH U
OCHOBaHHBIX Ha COJIEPKaHUH
Pa3INYHBIX Pa3/ICioB Kypca PU3HNKH.
BrinonHeHne U 3a11uTa CPYIIOBBIX UIIN
MHIUBUYaTbHBIX IPOEKTOB,
CBSI3aHHBIXC COJIEPKAHUEM Kypca
buznkn

Wroro no pasneny 0
OBIIEE KOJIMYECTBO 102
YACOB 110 TIPOT'PAMME

NPEAMETHBIE PE3YJIBTATDI
K xonmy oOydyenus B 9 Kiacce mpeaMeTHBIE pPe3yibTaThl Ha 0a30BOM YypPOBHE
JIOJDKHBI OTpaXxatb ¢(hOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHHIA:
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WCIIONb30BAaTh TMOHSATHUSA: CHUCTEMa OTCU€Ta, MaTepualibHas TOYKa, TPAaCKTOpUs,
OTHOCHUTEIBHOCTh MEXaHWYECKOTO IBMKEHHSA, Aedopmanus (ynpyras, IUIacTUdecKas),
TPEHHE, LIECHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U IMEPETrPY3KHU, LIEHTP TAKECTH,
a0COIOTHO TBEPAOE TEJO, LEHTP THKECTU TBEPAOrO Tela, paBHOBECHE, MEXaHWYECKUE
Kosie0aHusl U BOJHBI, 3BYK, UH(PPa3BYK U yIbTPa3BYK, ANEKTPOMAarHUTHbIE BOJIHBI, IIIKaJa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U
NOTJIOIIEHUS, anb(a-, 0eTa- ¥ raMMa-u3Ty4eHHs], U30TOIIbI, SIepHAst SHEPTeTHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENHOE IBH)KEHHE,
PaBHOYCKOpPEHHOE MPSAMOJMHENHOE JIBUXKEHUE, CBOOOJHOE MaJeHUE Tell, PaBHOMEPHOE
JIBUKEHUE 10 OKPYKHOCTH, B3aUMOJICUCTBHE TEJ, PEAKTUBHOE JBUYKEHUE, KOJebaTeIbHOe
JBUKEHUE (3aTyXalollue U BBIHYXJCHHbIE KOJE€OaHHs), PE30HAHC, BOJIHOBOE JBUKEHUE,
OTPaKEHHE 3BYKa, IPSIMOJIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U TIPEIIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpa)K€HHE CBETa, paslio’KeHHE Oeloro CBETa B CIEKTP U CIIOKEHHE
CIIEKTPaJIbHBIX  LIBETOB,  JUCIEpPCUs  CBETAa, €CTECTBEHHAas  paJuOaKTUBHOCTD,
BO3HUKHOBEHHE JTUHENYATOTO CIIEKTPa U3TyUEHUsI) IO OMUCAHUIO UXXaPAKTEPHBIX CBOWCTB
¥ Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (DU3MUECKUX SBICHUI B OKPYXKaIOIeM MUpPE(B
TOM uucie (U3NYECKHE SBJICHHUS B MPUPOJIE: MPWIMBBI U OTIUBBI, JBWKEHUE IUJIaHET
ConHEYHOU CHUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMHU, 3€MJIETPSICEHUE, CEICMUUECKHE BOJIHBI, IIyHAMH, 9X0, I[BETA TEJ, ONTHYECKHUE
SABIICHUSI B TpPUPOJE, OMOIOTHYECKOE MAEWCTBHE BUIANMOIO, YIbTPadUOIETOBOTO U
PEHTI€HOBCKOTO H3J1y4YEHUH, €CTECTBEHHBIH PaAHMOAKTUBHBIA (POH, KOCMHUYECKHE JyYH,
pPaauoaKkTUBHOE U3Ty4YEHUE IPUPOIHBIX MUHEPAJIOB, JE€HCTBUE PAUOAKTUBHBIX U3TYy4EHUN
HAa OpraHW3M 4YeJIOBeKa), MPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKN) (PU3NIECKHX SIBICHUMH;

ONMCHIBATh HW3YYEHHBIE CBOWCTBA Tel U (PU3IUYECKHE SIBICHHS, HCIOIb3YS
¢dusznueckue BENMYUHBI (CpedHsis M MIHOBEHHAs CKOPOCTh Teja MpH HEPaBHOMEPHOM
JIBWKECHUM, YCKOPEHHE, NEpPEMEUICHUE, IyTh, YIJIOBAas CKOPOCTb, CWJa TPEHUsS, CHIIa
YIOPYTOCTH, CUJa TAXKECTH, YCKOPEHHE CBOOOJHOIO MaJEHMs, BEC Teja, UMIIYJIbC TEIa,
UMIYJIbC CHJIBI, MEXaHW4YecKass padoTa W MOIIHOCTh, MOTCHLHUATbHAS DSHEPTUs Tela,
NOJHATOTO HAJ IOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAs SHEPrus CKaToil NpPYKHHBI,
KUHETUYECKasi SHEPrus, MOJIHAsS MeXaHWYecKas SHeprusi, Mepuoj U 4acToTa KoseOaHuM,
JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBE€Ta, II0Ka3aTelb
OpPEJIOMJICHUS CpPEIbl), MPH ONHCAHWU TPABWIBHO TPAKTOBATH (DU3MUYECKUI CMBICIT
UCTIONB3YEMbIX BEJIMYMH, OOO3HAYEHHS W €IUHUIBl (U3MYECKUX BEITUYMH, HAXOAUTh
(dbopMyIbl, CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMU,
CTpOuTh TpaduKH H3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH; XapaKTEepH30BaTh
CBOICTBa TeJ, (pU3NUYECKUE SIBICHUS U MPOLECCHI, UCTIONIb3Ysl 3aKOH COXPAHEHUS SHEPTUH,
3aKOH BCEMHUPHOI'O TATOTEHHUS, MPUHIUI CYNEPHO3ULUU CUJI, IPUHIUI OTHOCUTEIBHOCTH
lanunes, 3axkoHsl HpIOTOHA, 3aKOH COXPAaHEHHS HMIIYJIbCA, 3aKOHbl OTPAXKEHUSA U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOIO M MACCOBOT0O YHUCEN IMPHU SACPHBIX
peakuusax, Mpu STOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa M 3aIUCHIBaTh €ro
MaTEMaTH4YECKOE BBIPAKEHUE;

OOBSCHATh (PU3MUYECKHE MPOLIECChl U CBOICTBA Tel, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH PUUYMHHO- CJIEJICTBEHHBIE
CBSI3M, CTPOUTHb OOBACHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpON Ha 2—3 M3YYEHHBIX
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CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEHH;

pemaTts pacu€THble 3aJayd (OMUparoluMecs Ha CUCTEMY W3 2-3 ypaBHEHHH),
UCIIOJIB3Ys 3aKOHBI U (hOPMYJIbI, CBS3BIBAIONINE (PU3NUYECKHUE BETMYMHBI: HA OCHOBEaHaI3a
YCIIOBUS 33/1a4U 3aMHUChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIONINE WIH U30BITOUHbBIE
JaHHbIE, BHIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE ISl peLICHUS, TPOBOAUTH PACUETHI
U OLIEHUBATh PEATUCTUYHOCTD MTOJIYYEHHOT'0 3HaYeHUS! PU3NUECKONBEINUNHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEHIUTh MPH MOMOIIM (UHYECKUX
METOJIOB, UCIOJIb3Yysl ONMCAHUE HCCIIEN0BAaHUS, BBIICIATh IMPOBEPSIEMOE MPEANON0KEHNE,
OLICHUBATh NPAaBUJIBHOCTh IOPSAJAKA NPOBEACHUS MWCCIENOBAaHMS, Je€laThb BbIBOJBI,
WHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUI U OMBITOB;

MPOBOJUTH OMBITHI IO HAOTIOACHUIO (PU3NUECKUX SIBICHUM WIIH PU3NYECKUX CBOICTB
Ten (M3ydeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMs] 3HEPIHH, 3aBUCUMOCTb
neproja KoyieOaHUN MPYKUHHOTO MAsTHHKA OT MAcChl Tpy3a U KECTKOCTH MPYXKUHBI H
HE3aBUCHUMOCTh OT aMIUIMTYIbl MallbIX KOJI€OaHUM, MPSMOJMHENHOE pacHpoCTpaHEHHE
CBETa, pa3joKeHHe OeNOTro CBETa B CHEKTP, U3YUYEHHE CBOMCTB M300PaKEHHS B TIOCKOM
3epKajie M CBOMCTB M300pakeHHs TMpeAMETa B coOuparoleid JuH3e, HaOIoAeHue
CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3IYUCHHUS): CAMOCTOSITEIbHOCOOUPATh YCTAHOBKY U3
u30bITOYHOTO Habopa 0O0OpYIOBaHWSA, ONKCHIBATH XOJ OINbBITA M €ro pe3yJbTaThl,
(bopMyITHpPOBATH BHIBOJIHI;

MPOBOJUTH TMPH HEOOXOAMMOCTH CEpPHUIO MPSMBIX W3MEPEHHA, ONpPENeNss CpeaHee
3HaYeHHE M3MEpIeMON BeNUYMHBI ((POKYCHOE pAcCCTOSHHWE COOMpAIOMIC JIMH3HI),
000CHOBBIBATH BBIOOP CIIOCO0A M3MEPEHHUS (M3MEPUTEITHLHOTO TPUOOpa);

MPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHMH C HCIOJIH30BAaHHEM
NPSIMBIX U3MEPEHUM (3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JABMXKEHUU
0e3 HadalbHON CKOPOCTH, MepHoJa KoJeOaHH MaTeMaTHYeCKOro MasTHUKA OT JJIHUHBI
HUTH, 3aBUCUMOCTH yTjla OTPAXXEHHUs CBETa OT yrja NaJeHusi U yrja NpeloMJEHUs: OT
yria mMaJeHus): TUIAaHUPOBATh HCCIEI0OBAHUE, CAMOCTOSITEIbHO COOUpaTh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl TMOJTYYECHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE
Tabnuil M rpaduKoB, JenaTh BBIBOABI 10 pE3yJlbTaTaM UCCIEIOBAaHUS; MPOBOAUTH
KOCBEHHbIE M3MepeHUsI (PU3NUECKUX BEIUYUH (CPEIHSSA CKOPOCTh M YCKOpPEHHUE Teja Mpu
PaBHOYCKOPEHHOM [IBJKEHUHU, YCKOpPEHHE CBOOOJHOIO MaJCHUSI, KECTKOCTh MPY>KHUHBI,
KO3 (ULUEHT TPEHUS CKOJIBKEHHsI, MEXaHU4YecKast paboTa UMOIIHOCTh, YACTOTA U MEPUO]L
KoJie0aHUN MaTeMaTUYECKOTO U MPYXUHHOTO MasiTHUKOB, ONITUYECKasi CUjla cOOMparouiei
JIMH3bI, PAJIMOAKTUBHBIN (POH): TUIAHUPOBATH MU3MEPEHMUsI, COOUPaATh SKCIEPUMEHTATBHYIO
YCTAHOBKY U BBINOJHATh WU3MEPEHUs, CIEAys MNPEIJI0KEHHOWM WHCTPYKIUHU, BBIYUCIISTH
3HAQYEHUE BEJIMYMHBI M AHAIU3UPOBAThH IOJYYEHHBIE PE3YJIbTATBl C YYETOM 3aJaHHOU
MOTPEUIHOCTH U3MEPEHMIA;

coOmoaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tpu padore ¢ J1abopaTopHBIM
000opyaOBaHKEM;

pa3nu4aTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (DM3MUECKUX MOJIENEH: MaTepHabHas
TOYKa, AOCOJIOTHO TBEPJOE TEJNO, TOYEUHBIM MCTOYHMK CBETa, Jyd, TOHKas JIMH3A,
IJIaHeTapHas MOJEINb ATOMA, HYKJIOHHAsi MOJI€NIb aTOMHOTO 511pa;

XapaKTEepU30BaTh MNPUHIUIBI JIEUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOWCTB C OMOPOW Ha WX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, NATYUKH IOJOKECHHUS,
pacCTOSIHUSI M YCKOPEHHS, paKeTa, 3XOJOT, OYKH, MEePUCKOI, ¢doToarmapar, ONTHYECKUE
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CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETP, KaMmepa BuiibcoHa), UCONb3ys 3HAHUSI O CBOMCTBAX
¢u3nUeCcKuX SIBICHUN 1 HEOOX0qUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMBbI M CXEMAaTU4YHBIE PUCYHKH U3YYEHHBIX TEXHHUECKUX YCTPOMCTB,
U3MEPUTENbHBIX  NPUOOPOB M TEXHOJOTMYECKUX  MPOLECCOB IPU  PELICHUHU
yu4eOHO-NPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEeMbl U1 IOCTPOEHHUsS H300paKeHUil B
IUIOCKOM 3€pKajie U coOuparolei JI1H3e;

NPUBOAWTH TPUMEPHI (HAXOAUTh HWH(GOPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
UCTIONB30BaHUA (PU3UYECKUX 3HAHUM B TOBCETHEBHOW IKU3HU I OOecredeHus
Oe3omacHOCTM Ipu oOpallleHud ¢ nOpudbopaMM U TEXHMYECKHMH YCTpOMCTBaMH,
COXpaHEeHMsI 370pPOBbsl U COOJIOACHUS HOPM JKOJIOTMYECKOTO MOBEACHUS B OKpYXKarollen
cpene;

OCYIIECTBIIATh TOUCK WHpOpManuu (GU3NIECKOro coaepkanusi B HHTepHere,
CaMOCTOATENbHO (HOPMYNIUPYs TOMCKOBBIA 3alpoc, HAXOAWTh IYTH OMNPEICIICHUS
JOCTOBEPHOCTH IOJYYEHHOHM HH(pOpMalnud Ha OCHOBE HMEIOLIUXCA 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCTIOJ30BATh MPH BHINOJHEHUH yYEOHBIX 3aJaHU HAyYHO-MOMYISIPHYIO TUTEPATyPy
(Gu3NYIEeCKOro COAEpKaHMs, CIPABOYHBIE MAaTepHajbl, pecypchl ceTh MHTepHEeT, BIAAeTh
npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHGOPMAIMH U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaLuu
U3 HECKOJIBKMX HWCTOYHHKOB (DH3UYECKOTO COJEp)KaHUS, ITyOJUYHO NPEICTABISATH
pe3ynbTaThl IPOEKTHOW WM HCCIENOBATEIBCKOM NEATEIBbHOCTH, IPU 3TOM IPaMOTHO
UCMOJIb30BaTh M3YyYEHHBIH MOHATUHMHBIM amnmapaT HW3ydaeMoro pasjena QU3MKU HU
COINPOBOXKJIaTh BBICTYIUIEHHWE IIpe3eHTalued ¢ ydé€ToM OCOOEHHOCTeH ayauTopuu
CBEPCTHHUKOB.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MMPOIIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka, 7 kinacce/ [epeimkua A.B., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxnmonepHoe o0miectBo «M3marenscTBo «lIpocBerienner

» ®usuka, 8 kiacce/ [epeimkua A.B., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienner

» ®usuka, 9 kinace/ [epeimkua A.B., 'ytHuk E.M., O01mecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AxtnonepHoe oobmectBo «M3narenscTBo «IIpocBemenue

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJIS

1. 3akona P® «O6 O6pazoBanum» Ot 29.12.2012 Ne273-D3

2. ®enepallbHBI TOCYIaPCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO 00Iero oOpa3oBaHws,
yTBepkaeHHbIH npukazom MO u Hayku Poccuiickoii @eneparuu ot 17 nexabpst 2010 roma Ne 1897
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Pabouas npoepamma ocnosrnoco obweco obpazosanus no ¢puzuxe MAOY COLLI Nel

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
ara uudposbie
Ne i/ Tema ypoka A
yp Bcero Ko(;"pom’m’le HpﬁaKT“quKHe u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypes
Pasznen 1. ®usuka v €€ posib B NO3HAHUHU OKPYKAKIIEro Mupa 64
®du3rKa - HayKa 0 npupoje 29

1 ®u3uka — HayKa o npupoje. SABieHus 1 0 0

TIPUPOJIBI
| du3nyecKue SBICHUS 1 0 0

dusnuecKue BeINYHHbBI 24

3 Pu3nyecKue BEIMUNHBI U UX U3MEPEHUE 1 0 0

Ypox-uccneoosanue "Hzmepenue
4 memnepamypol Npu NOMOUU HCUOKOCHHO2O 1 0 1

mepmomempa u oamyuxa memnepamypoi”

EcrecTBeHHOHAy4HBIN METO/ MMO3HAHUS 24

5 MeTtobl HaydHOTO NO3HaHMs. Onucanue 1 0 0 bu6nuorexa LIOK

(bU3NYECKUX SIBJICHUH C TTOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09172a

Ypok-uccneoosanue "llposepra cunomesvl:
6 0aIbHOCMb NOAEMA WAPUKA, NYUEHHO20 1 0 1

20pU30HMAanbHo, mem Oonvule, uem 6ovule

svicoma nycka'

Pasznea 2. [lepBoHayaibHbIE CBEeHUS 0 CTPOEHHUH BellecTBa Su
CtpoeHnue BeniecTna 14

Crpoenue BeniectBa. OnbITHI

7 I[OIIZaSBIBaIOH_II/Ie JTUCKPETHOE ’CT OCHHE 1 0 0 bubmmorexa IIOK
p p https://m.edsoo.ru/ff09fe0a
BEleCTBa
JIBr>KeHHEe U B3aMMOICHCTBHE YaCTHI] BEIIECTBA 29

8 CraproBasi TMarHOCTHKA | 1 | 0 0 bubnuoreka [JOK
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https://m.edsoo.ru/ff0a013e

JIBr>KeHUe 4acTuIl BEIECTBa. Ypok-

9 uccnedosanue « Onvimul N0 HAOIHOOEHUIO 1 0
Menyi08020 PaACUUPEHUSL 2A308)
ArperaTHble COCTOSIHUS BelllecTBa 24
10 ArperaTHbl€ COCTOSIHHS BEIIECTBA 1 0
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
BoAbl. O0001IEHHE O pa3ieny bu6nuoreka [IOK
11 1 0
«IlepBoHaYaJIbHbIE CBEICHUSI O CTPOEHUH https://m.edsoo.ru/ff0a0378
BelIeCTBA»
Pasznen 3. /IBuskeHue u B3auMojeiictBue tea 214
Mexanuueckoe ABHUKEHUE 34
12 Mexanunyeckoe nBuxeHne. PaBHoMepHoe u 1 0 bu6nuoreka [IOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
but6mmoreka [IOK
13 Cxopoctb. EquHuier ckopoctu 1 0 https://m.cdsoo.ru/f0a079c
14 PacueTr nyTH ¥ BpeMEeHH IBUKCHUA 1 0 bubnorexa LIOK
yr p https://m.edsoo.ru/ff0a0ae4
Wuepuus, Mmacca, II0THOCTH 44
bubmunoreka LIOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tel 1 0 https-//m.edsoo.ru/f0a0e1 0
16 IInotHOCTH BemecTBa. PacdeT Maccel u 1 0 bub6munoreka LIOK
o0bema Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlabopamopnas paboma Nel «Onpedenenue 1 0
NJIOMHOCMU MEEPO020 MeNay
13 Pemenne 3agau mo reme "I1moTHOCTD 1 0 bubmmnoreka LIOK
BenecTna https://m.edsoo.ru/ff0al23c
Cwnna. Bunpe! cuin 144
19 Cuna Kak XxapakTepuCTHKA B3aUMOACHCTBUS 1 0
ten. Cuia ynpyroctu. 3akoH I'yka
20 Jlabopamopnas paboma N2 «Uzyuenue 1 0
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3asucumocmu pacmsoiceHus (degpopmayuu)
APYIHCUHBL O NPUTLOIHCEHHOU CUTBLY

21 SIBnenue Tarorenus. Cuma TSKECTH
CBsI3b MEXY CUIION TSYKECTH U MacCoi
22 Teia. Bec Tﬂeia Pemrenue 3agad mo reme Bubmorexa HOK
W i https://m.edsoo.ru/ff0al778
Cwita TsKecTu
Cwita TSKeCTH Ha JpYIruX IUIaHETax. bubmmoreka [JOK
23
Dur3nyecKue XapakKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bub6munoreka LIOK
24 N3mepenne cuit. JluHamomeT
P a p https://m.edsoo.ru/ff0al 8cc
bub6munoreka LIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al 778
26 CrioxxeHue AByX CUJl, HAIPABIECHHBIX 110 bubmmoreka [JOK
OHOM npsiMou. PaBHOENCTBYOIIAs CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHOelicTBYyIOIIAs CHIT"
73 Cwita TpeHus u e€ Buapl. TpeHue B npupoae bubmmoreka [JOK
1 TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopnas paboma Ne3 «Hzyuenue
29 3a8UCUMOCIMU CUTbL MPEHUS CKOJIbIHCEHUS bubmmoreka [JOK
om Ccubl 0asneHUs U Xxapakmepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOWUXCSI NOBEPXHOCMELL)
30 Pemienue 3a1au Ha onpeneneHue
PaBHOACHCTBYIONIEH CUIIBI
Pemenne 3amad mo Temam: «Bec Temay,
31 « a(bnqecfoe M300paskeHue CUI» bubmorexa HOK
P \,p ’ https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOZIEMCTBYIOIIAS CHUID»
KonTpoabHas padora no remam:
3 «Mexanunueckoe ABHKeHHe», «Macca,

IUIOTHOCTBHY, «Bec Teqay, «I'paduyeckoe
H300pakeHue CUI», «CHJIb»

Pa3nea 4. /laBienne TBEPABIX TeJl, KUAKOCTEH M ra3oB 214
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I[aBJICHI/IC. Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIaMU, XXUJAKOCTAMHU U ra3daMu 3g

33 JHasnenue. CriocoObl yMEHbBIIICHUS U 1 0 0 bubnuoteka [JOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBienue raza. 3aBUCUMOCTD J1aBJICHUS 1 0 0 bubmuoreka [{OK
ra3a ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBineHus TBEPABIMU TEIIAMU, 1 0 0 bu6bnuorexa [IOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
JlaBiaeHue KUJIKOCTH 5S4
36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE 1 0 0 bubmuoreka [IOK
JICICTBUEM CHUJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «JlapneHue B 1 0 0 bubnuoteka [JOK
JKHJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmunoreka LIOK
38 Coobmaromuecs cocy bl ! 0 0 https://m.edsoo.ru/ff0a2970
. but6mmoreka [IOK
39 l'napapieckii mpece ! 0 0 https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBO KU AKOCTHBIN 1 0 0
HacoC
ATtMocdepHoe naBineHue 64
41 ATmocdepa 3eMiIH 1 IpUYHUHBL €€ 1 0 0 Bubmuotexa [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
but6mmoreka [IOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue 1 0 0 hitps://m.edsoo.ru/ff0aZb5a
43 N3mepenue atMochepHOTro JaBICHHUS. 1 0 0 bu6nuoreka [IOK
OnbiT Toppuyuesiu https://m.edsoo.ru/ff0a2da8
44 3aBHUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT 1 0 0 bubmmoreka [JOK
BBICOTHI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe 1 0 0 bu6nuoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme " ATmocdepHoe 1 0 0

nasieHue"

52




Pabouas npoepamma ocnosrnoco obweco obpazosanus no ¢puzuxe MAOY COLLI Nel

JlelicTBrE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TEJIO 74

47 ﬁff KCHHOS B HAk T670. APXHMEAORA 1 0 0 Bubmorexa LOK
Py - AP a https://m.edsoo.ru/ff0a3276
cuiia
| oot o sOmeocene | 1 o 10K
“ ’ Viol https://m.edsoo.ru/ff0a33fc
Mejo, NOSPYHCEHHOE 8 HCUOKOCHIb Y
Jlabopamopnas paboma Ne5
49 «Hccneoosanue 3asucumocmu eca mena 8 1 0 1 bubmuoreka [{OK
800€ 0m 00bEMA NOSPYHCEHHOU 8 https://m.edsoo.ru/ff0a3514
AHCUOKOCMb YACTNU Mmeay
bu6mmoreka [IOK
>0 Ilnasanue Ten ! 0 0 https://m.edsoo.ru/ff0a3a96
Jlabopamopnas paboma Neb
51 "Koncmpyuposanue apeomempa unu 1 0 |
KOHCMpYuposanue 100KU U onpeoesienue eé
epy3onoovémnocmu"
P sl
o | P o e [ : o 10K
YHOB. AYx L https://m.edsoo.ru/ff0a3654
TBEPJABIX TEJN, KUJKOCTEH U ra30B»
KonTpouabsHnasi pabora no reme
53 «/laBJieHHe TBEePABIX TeJ, JKHIKOCTEl U 1 1 0
ra3oB»
Pa3nea 5. PaGora m MomHoOCTh. JHeprus 124
PaboTa 1 MOIITHOCTE 39
54 Mexanuueckasi pabota MoIHOCTb. 1 0 0 bu6nuorexa LIOK
EapHuner MoniHocTH https://m.edsoo.ru/ff0a3{82
. bu6mmoreka [IOK
55 Bcepoccuiickasi nposepo4yHasi padéora 1 1 0 hitps://m.edsoo.ru/f0a3 {82
56 Ypok-uccneoosanue "Pacuém mownocmu, 1 0 1
passusaemor npu noovéme no recmuuye’

IIpocTeie MexaHU3MBI 54
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IIpoctsie Mexanusmel. Peryar. PaBHoBeCcue

57 1 0 0
CHWJI Ha pblyare
Pbruaru B TexHuKe, OBITY U IPUPO/IE.
Jlabopamopnas paboma Ne7 bu6nuoreka [JOK
58 . 1 0 0.5
«Hccneoosanue ycnosutl pasgHosecus https://m.edsoo.ru/ff0a478e
puluaza»
Pemenue 3asau 1o Teme «Y ClIoBUs bubnuoteka [JOK
59 1 0 0
paBHOBECHS phIYara https://m.edsoo.ru/ff0a48a6
Koadduruent nosesnoro necTpust
MEeXaHu3Ma.
60 1 0 0.5
Jlabopamopnas paboma Ne§8 «Hzmepenue
KIIJ] naxnonnoii niockocmuy
61 Pemenue 3amau mo reme "Pabora, 1 0 0 bubnuoreka [JOK
MommHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus 44
Mexanunueckas sHeprus. Kunernueckas u bubmmoreka [JOK
62 1 0 0
NOTEHUHAIbHAS SHEPIHUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU 1 0 0 bubmmorexa IIOK
p p https://m.edsoo.ru/ff0a4360
Ypox-axcnepumenm no meme
"OKrcnepumenmanvroe onpeoeiieHue
64 U3MeHeHUsl KUHeMmU4ecKou u 1 0 1
HOMEHYUANbHOU IHep2UU NPU CKAMbI8AHUU
mesa no HaKJIoHHOU niockocmu"
65 KontpoabHnas padora no teme «Padora u 1 1 0
MOIIHOCTh. JHEPrUus»
PesepBHoe Bpems. [ToBTropenue 34
Pe3epBHblii ypok. PaGora ¢ Tekcramu mo
TeMe ""MexaHn4yeckoe bubnuoteka [JOK
66 1 0 0
ABUKeHHe. [ aBjieHHe TBepAbIX https://m.edsoo.ru/ff0a4ee6
TeJI,2KHAKOCTEH U ra3on"
67 Pe3epBHbIil ypoK. 1 1 0 bubmmoreka [JOK
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IIpomMe:xxyTOoOUHas1 aTTECTAIUSA.
KonTpoabHnas pabora

https://m.edsoo.ru/ff0adffe

Pe3epBHblii ypok. PaGora ¢ Tekcramu mo

08 Teme ''Padora. MomnocTs. JHeprus' ! 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 12
8 KIIACC
KoJsnuecTBo 4acoB JIeKTPOHHbIE
Jlara uudgpoBbie
Ne n/n Tewa ypoxa Bcero Ko;Tpom,m,le HpﬁaKT“quK“e H3ydyeHHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypebi
Pasnen 1. TenoBble siBiaeHust 284
CtpoeHue 1 CBOMCTBA BeNleCTBa 74
1 neTeakor reopit 1% onpre 1 0 0 Butmotexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPXKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1 0 0
3 Mopenu TBEpAOTO, JKUIKOTO U 1 0 0 bubnumoreka [IOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIeCTBA HA 1 0 0
OCHOBE I1OJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU
Bbu6nmuoreka [JOK
5 Kpucrannmieckne u amopdHsie Tena 1 0 0 hitps-//m.edsoo.ruw/f0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 0 0 bubanorexa HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemuioBoe paclIupeHHe U CXKaTHE 1 0 0 bubmorexa LIOK

https://m.edsoo.ru/ff0a5a26

TemoBele mpoueccsl 214
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Temnepatypa. CBsA3b TEMIIEPATYpPHI CO

8 CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CnocoObl M3MeHEHus bubmmoreka [JOK
BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tennonepenaun bubmorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
Ypox-koughepenyus "lpaxmuueckoe
UCNOIb308AHUE MENTOBLIX CBOUCME bubmuorexa [JOK
11
geuiecme U Mamepuanos 6 Yeaax https://m.edsoo.ru/ff0a65c0
aHepeocoepedcenus”
12 KomnuectBo TennoTsl. Y aenpHas bubmuorexa [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIJIOBOTO OanaHca. bubnnorexka [JOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopamopnas paboma Nel "Hccnedosarnue
14 ﬂ@ﬂeHIZm mfnﬂoolgmena npu cmemujéaHuu bubmorexa LIOK
N cHanp " https://m.edsoo.ru/ff0a6a98
XOJI0OOHOU U 20psdell 600bl
Pacuer konmuecTBa TEIIOTHI,
15 HE00XO0AMMOTO JJIsi HarpeBaHus Teja u
BBIIETISIEMOTO UM MIPH OXJIAXKICHUU
Jlabopamopnas paboma Ne2 "Onpedenenue bubmmoreka [JOK
1 6 « n”
VOeNbHOU Meni0eMKOCHU 8elecmad https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeiabHas TEIIoTa bubanorexa HOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUIMYECKHUX ’P;éln VY nenpHas Teriora bubmorexa [TOK
P thde https://m.edsoo.ru/ff0a71d2
TUIaBJICHUS
19 Jlabopamopnas paboma Ne3 "Onpedenenue bubmmoreka [JOK
VOeNbHOU meniomsl niasieHus 1oa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kuneunwne. Y aensHas Temiora bu6mmoreka [IOK
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napooOpazoBaHMsl U KOHACHCALIUH.
3aBUCHMOCTh TEMIIEPATypPhl KUTICHUS OT
aTMOC(EepHOT0 TABJICHUS

https://m.edsoo.ru/ff0a786c¢

Brnaxnocts BO3ayXa.

Bbubnmuoreka [JOK

22 Jlabopamopuas paboma Ne4 "Onpeoenenue 1 0 1
panop vp P " https://m.edsoo.ru/ff0a7628
OMHOCUMENbHOU BAHCHOCIU 8030)XA
23 Pemrenue 3aiau Ha onpeeneHne BIaxKHOCTH 1 0 0
BO3/IyXa
[TpuHTIUTIBI paOOTHI TETIJIOBBIX JABUTATEIICH.
24 [TapoBast TypOuHa. /|BUrarenb BHyTPEHHETO 1 0 0
CropaHus
75 KII/I TermoBoro mpurarens. TemaoBbie 1 0 0 bubmuorexa [JOK
JIBUTATEJIM U 3aIUTA OKPYKAKOIIEH CPEABI https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU 1 0 0
B TETJIOBBIX MPOIIeccax
[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe
27 "TGHHJIOBBIC SIBJICHI/DII) I/I3MeHeI:me 1 0 0 Eubmuorexa LIOK
. " https://m.edsoo.ru/ff0a832
arperaTHBIX COCTOSIHHI BEIeCTBA
KonTposbHas padora no reme
28 "TeI[.]II)OBbIe HB?IeHI/IH N3meHeHue 1 1 0 Eubmuorexa LIOK
- " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUIA BelllecTBa
Pa3nes 2. DiekTpryeckne M MATHUTHBIE siBJIeHUs 374
DJIEKTPpUYECKHE 3apsiibl. 3apsXKEHHBIE TEJA U UX B3aUMOJICUCTBHUE 74
29 Dnekrpuzanus Ten. [[Ba pona | 0 0
AIICKTPUICCKUX 3aPsI0B
30 Ypok-uccneoosanue "dnexmpuzayus men 1 0 1
UHOYKYUel U npu CONPUKOCHo8eHuu"”
B3aumopeiicTBue 3apsyKEHHBIX TeJl. 3aKOH bubnuoreka [IOK
31 1 0 0
Kynona https://m.edsoo.ru/ff0a87e¢4
DnekTpuyeckoe noje. HanpsokeHHOCTh
P p bu6mmoreka [IOK
32 JIEKTPUYECKOro noJis. IlpuHiun 1 0 0

CYNEPHO3UINH IEKTPUUECKUX MOJIeH

https://m.edsoo.ru/ff0a8a0a
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Hocurenu snektpuyueckux 3apsios.
33 . 1 0 0
DnieMeHTapHbId 3apsia. CTpoeHrue atoMa
[IpoBOIHUKYM U AMDIIEKTPUKHU. 3aKOH bubmmoreka [JOK
34 1 0 0
COXPaHEHUs IEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1a4 Ha NpUMEHEHUE CBOMCTB bubanorexa [JOK
35 1 0 0
SIICKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
[TocTosiHHBIN 3neKTpryecKkuid Tok 204
DNEeKTPUYECKHI TOK, YCIOBHS €r0
36 cymecIT)BOBaHH;I I/IC"}SIIIHI/IKI/I 1 0 0 Bubmnorexa HOK
' https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOT0 TOKa
. bu6mmoreka [IOK
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA 1 0 0 https:/m.cdsoo.ru/f0a96b2
Ypok-uccneoosanue "/leticmeue
38 NIEKMPUYECKO20 NOJIsL HA NPOBOOHUKU U 1 0 1
ousiexkmpuxu”
39 DNEeKTPUYECKHI TOK B METAJIIAX, JKUJKOCTAX 1 0 0 bubmmoreka [JOK
U Tazax https://m.edsoo.ru/ff0a9838
40 DNeKTpruYecKas lielb U €€ COCTaBHbIC YaCTH 1 0 0
Cuna Toka.
" bubmnoreka [JOK
41 Jlabopamopnas paboma N70’5 Usmepenue u 1 0 0.5 hits://m.edsoo.ru/f0a8bd6
pe2yruposanue Cuivl moka
DneKkTpruyeckoe HanpsbkeHue. BonbTmerp.
" bubmuorexa [JOK
42 Jlabopamopnas paboma Neb ) Usmepenue u 1 0 0.5 hitps://m.edsoo.ru/ff0ade14
pe2yIupo8anue HanpsICeHusl
43 CornpoTuBiieHre MPOBOAHUKA. Y ACIBHOE 1 0 0 bubnnorexa HOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlabopamopuas paboma Ne7 "3asucumocms
44 2JIEKMPULECKO20 CONPOMUBTEHUS 1 0 1 bubnnorexa HOK
NPOBOOHUKA OM €20 ONIUHbL, NAOWAOU https://m.edsoo.ru/ff0aa738
nonepeuno2o cevenus u mamepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSIKEHMUSL. 1 0 0 bubnuoreka [IOK
3akon OMa Jy1s ydacTKa Henu https://m.edsoo.ru/ff0aa44a
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Jlabopamopnas paboma No§8 "Hccredosanue
46 3a8UCUMOCMU CUTILL MOKA, UOYUe20 Yyepe3 1 0 bubmmoreka [JOK
pe3ucmop, om coOnpomuBIeHUs peaucmopa u https://m.edsoo.ru/ff0aa04e
Hanpsoicenusl Ha pesucmope”
47 [TocnenoBarenbHOE U MapaielbHOE 1 0
CO€JIMHEHHS IPOBOJHUKOB
Jlabopamopnas paboma Ne9 "lIposepra
Npasuna CloMCeHUst HanpANCeHUut npu bubmmoreka [JOK
48 1 0
NOCNe008aAMeNbHOM COCOUHEHUU O8YX https://m.edsoo.ru/ff0aaas58
pe3ucmopos”
Jlabopamopnas paboma Nel( "llposepra
49 n aebltjza 051 cuﬂ[Zz moKa npu na, c[l)ﬂﬂeJZHOM 1 0 bubmorexa LIOK
P ”p P https://m.edsoo.ru/ff0aadle
COeOUHEeHUU Pe3UCOPO8
50 Pemrenne 3amau Ha npumeHeHue 3akoHa Oma 1 0 bubmmoreka [JOK
JUISL Pa3JIMYHOrO CO€IVHEHUS IPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 1 0 bubnnorexa [HOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlabopamopnas paboma Nel |
52 "On ]ejdeﬂezue Z6ombl U MOWHOCMU 1 0 buGmorexa LIOK
P P " “ https://m.edsoo.ru/ff0ab3e0
IeKMPULECK020 MOKA
DJeKTpuuecKre e U MoTpeouTenu
53 3JIEKT pﬂquKoﬁ 3HHe YU B 6II)>1T Kopotkoe 1 0 buGmorexa LIOK
p p Y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBHOU paboOTe MO TEMe
54 "DnexkTpuuecKue 3apsaabl. 3apsyKEHHBIEC Tella 1 0 bubanorexa HOK
U uX B3aumoacucTBus. I1ocToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTposbHast padora no reme
55 "JuekTpuyeckue 3apsaabl. 3apsiKeHHbIE 1 | bubmmoreka [JOK
TeJia M uxX B3auMozaelicTteud. IlocTosHHBIN https://m.edsoo.ru/ff0abeal
3JIEKTPUYECKHil TOK"

MarsuTHEIe SBICHHUSA 64
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ITocTossHHBIC MATHUTHI, UX B3aMMOJICHCTBHE.
56 Ypok-uccneoosanue "Hzyuenue noneii 1 0 1
NOCMOSAHHBIX Ma2Humos"

Bbu6nmuoreka [JOK

57 Bcepoccuiickasi npoBepoyHasi padora 1 1 0 https://m.edsoo.ru/ff0ac3d0

MarnautHOe nojie. MarHuTHOE 10JIe 3eMIIH 1 bubmuorexa [JOK
58 1 0 0
€ro 3HaueHue JUIA )KU3HU Ha 3eMIiie https://m.edsoo.ru/ff0acOba

OnbIT Opcreaa. MaroutHoe mose
59 JJIIEKTPUYECKOr0 TOKa MaruurHoe mnosie 1 0 0
KaTyIIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

[IpuMmeHeHne AMeKTPOMarHuTOB B TEXHUKE.
Jlabopamopnas paboma Nel?2 "Uzyuenue bubnnorexa [HOK

oelicmeust Ma2HUMHO20 NOJIsL HA NPOBOOHUK https://m.edsoo.ru/ff0ac74a
¢ moxkom"

60

DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUTaTeNeH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. bubnuoreka [IOK
Jlabopamopuas paboma Nel3 https://m.edsoo.ru/ff0ac86¢
"KoncmpyupogaHue u uzyuenue pabomol
anekmpoogueames”

61

DneKTpoOMarHuTHast UHIYKIMS 49

OnbiTel Papazes. 3aKOH JIEKTPOMarHUTHOM

62 naaykiuu. [Ipasuno Jlenna

1 0 0

OnexrporerepaTop. CriocoOb! MoTydeHUs
63 AJIEKTPUYECKOW SHEPTUU. DIICKTPOCTAHIIHHI 1 0 0
Ha BOBOGHOBHHCMBIX HCTOYHHKAX SHCPTHUN

[ToaroToBka K KOHTPOJBHOU paboOTe MO TEMe

64
"DeKTpUYECKNE U MATHUTHBIE SIBJICHUS "

KonTposbHas padora no reme
65 "JiIeKTprYecKHe 1 MATHUTHBIE 1 1 0
siBJIeHHS "'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

PesepBHoe Bpems.IloBropenue. 3u
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Pe3ep:3'Hbm ypok. PaGora ¢ TekcTamu 1o ) Bubnmorexa [IOK
66 Teme ""TenoBble siBienusi. [locrossHHBIN 1 0 0
N " https://m.edsoo.ru/ff0accSe
3JIEKTPUYECKH il TOK
Pesepsubliil ypok. IPOMEXKXYTOYHASA
67 ATTECTAILUSL. KOHTPOJIbHAS I I 0 Et‘ff?f/‘;f;; (EIr?/IEanc o
PABOTA DE-AILECR00.
PesepHbiit ypok. Padora ¢ TekcTaMu no
68 " " 1 0 0
Teme ""MarHuTHbIE sIBJIEHUSA
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 15
9 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Beero Kontpoasnbsie | IlpakTHdeckue H3yaeHHs | 06pAIOBATEIBHEIE
padoThI padoThI pecypeb
Paznen 1. Mexannueckue siBjaeHus 404
MexaHU4YecKoe ABMKEHUE U CIIOCOOBI ero onucanus 109
1 Mexanuyeckoe IBrxeHne. MarepuaibHas 1 0 0
TOYKa
) Cucrema orcueta. OTHOCUTEILHOCTh 1 0 0 Bbu6nmuoreka [JOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHUE 1 0 0 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIUHENHHOE
4 nBmxeHue. CpeaHsis 1 MTHOBEHHaAs! 1 0 0
CKOPOCTb
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubanorexa [HOK
JIBIOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPAMOJIMHEITHOTO 1 0 0
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pPaBHOYCKOPEHHOTO ABMXeHUs. [ paduk
CKOPOCTH
, ckopen mend nppaenovciopomon |1 0 Bu6mnoexa LIOK
yerop PU pAGHOYCKOp " https://m.edsoo.ru/ff0adb18
08UICEHUU NO HAKIOHHOU NJIOCKOCIU
8 CBoOopauHoe mmagenune teia. OnsiTel [ anuies 1 0
P .
9 Hepiton n wacrora oSpamers, Nuwciwan | 1 0 bu6miorera LIOK
POz pattt ' https://m.edsoo.ru/ff0ael76
yrJI0Basi CKOPOCTH
10 I{eHTpOCTpEMUTENBLHOE YCKOPEHHE 1 0
BsaumonerictBue Ten 204
. bu6mmoreka [IOK
11 [Iepsriii 3ak0H HproToHa. BexkTop cuiisl 1 0 hitps-//m.edsoo.ru/fl0ac6 12
12 Bropoii 3akon HeroToHa. 1 0 bubmmoreka [JOK
PaBHOelicTBYIOIIAsA cra https://m.edsoo.ru/ff0ac72a
13 Tpertuit 3akon Hetotona. Cynepno3uiius 1 0 bubnnorexa [HOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1ay Ha NpUMEHEHUE 3aKOHOB 1 0 bubmmoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
Bbubnmuoreka [JOK
15 Cua ynpyrocru. 3axon I'yka ! 0 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3angau no teme «Cuia ynpyroctu» 1 0
Jlabopamopnas paboma Ne2 «Onpedenenue bubmmoreka [IOK
17 1 0
HCECMKOCMU NPYHCUHBLY https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cra Tpenus ! 0 https://m.edsoo.ru/ff0af738
Bbu6nmuoreka [JOK
19 Pemenue 3amad no teme «Cusa TpEeHUSI» 1 0 https://m.edsoo.ru/f0afa26
20 Jlabopamopnas paboma Ne3 "Onpedenenue 1 0 bubnnorexa [HOK
Ko3ghhuyuenma mperus cronvocenus” https://m.edsoo.ru/ff0af8be
21 Penrenue 3amaud mo teMe "3akonbl HeroToHa. 1 0 bu6mmoreka [IOK
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Cuna ynpyroctu. Cuna TpeHust” https://m.edsoo.ru/ff0afb8e
p | Samemecn o memmor 1 Brmorera 0K
’ p g https://m.edsoo.ru/ff0af044
NaICHUS
Ypox-konghepenyusa "/leusxcenue men 6oxkpye
23 epasumayuonnozo yenmpa (Conneynas 1 0
cucmema). I anaxmuxu"”
24 Pemenue 3agau no reme "Cuia TSHKECTH U 1 0 bubmuorexa [JOK
3aKOH BCEMHUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
75 [lepBas kocMHuY€ecKasi CKOPOCTb. 1 0 bubmmoreka [JOK
HesecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOYKHU.
AbcomotHo TBEpAOE Teno. PaBHoBecue bubmmoreka [JOK
26 . . 1 0
TBEPIOTO TENA C 3aKPENIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmenT cuibl. LlenTp TsxecTu 1 0
78 Pemienne 3aga4 mo Teme "MOMEHT CHIIBL. 1 0 Bbubnmuoreka [JOK
Ilentp TsxecTn" https://m.edsoo.ru/ff0b02b4
I1 i pab
| oo | B 10K
SCKOC JIBIDRCHHC. https://m.edsoo.ru/ff0b0408
BsanMmonelicTBue Ten
30 "Mexammeckoo tomente, | | BuGmnorexa LIOK
. ! " ’ https://m.edsoo.ru/ff0b06ec
B3aumoneiicrBue Tel
3axkoHbl coxpaHeHust 104
151 N .3
j | e e dwon L BuGoresa 10K
p yiIbed. FTpyr https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE
39 Pemenue 3agau no reme "3akoH COXpaHEHUS 1 0 Bbu6nmuoreka [JOK
uMmnysisca' https://m.edsoo.ru/ff0b096¢c
33 Ypox-kougepenyus "Peaxmuenoe 1 0
osudiceHue 8 npupooe u mexuuxe"
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Bbu6nmuoreka [JOK
34 Mexanudeckas padoTa U MOIITHOCTh 1 0 0 hitps://m.edsoo.ru/f0b0as4
35 PaboTa cuiIbl TSDKECTH, CHITBI YIIPYTOCTH U 1 0 0 bubmmoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlabopamopnas paboma Ne4 «Onpedenenue
36 pabomul cuvbl mpeHust npu paeHOMEPHOM 1 0 1
08uUdICeHUY mela N0 20PUSOHMATILHOU
NOBEPXHOCTUY
37 Cas3b dHepruu u paboTsl. [loTeHnanpHas 1 0 0
SHEeprus
33 Kunernueckas sneprus. Teopema o 1 0 0 bubmmoreka [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 1 0 0
Jlabopamopnas paboma Ne5 «Hzyuenue bubanorexa [HOK
40 1 0 1
3AKOHA COXPAHEeHUs dHep2Uuuy https://m.edsoo.ru/ff0b12fe
Pa3gen 2. Mexanndeckue KoJ1e0aHnus U BOJIHEI 154
Mexannueckue Konebanus 74
41 KomnebarenpHoe ABUKEHUE U €T0 1 0 0 Bbu6nmuoreka [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
49 3aryxaromue KonebaHus. BelHyKIeHHBIC 1 0 0 bubanorexa [HOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U Npy>KUHHBIA MASITHUKU 1 0 0
VYpok-uccienoBanue «3aBUCUMOCTb BuGmiorexa LIOK

44 nepuoaa KonebaHui OT KECTKOCTH 1 0 1
MIPY>KUHBI U MAcChI TPpy3a

https://m.edsoo.ru/ff0b197a

[TpeBparieHre SHEPTUU TIPU MEXAaHUYECKUX
KOJIEOAHUIX

45

Jlabopamopnas paboma Ne6 « Onpedenenue
46 yacmomsl U nepuooa Koaebanuil 1 0 1
APYIHCUHHO20 MASIMHUKA Y

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47 Jlabopamopnas paboma Ne7 «lIposepxa 1 0 1 bubmmorexa [JOK
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He3a8UCUMOCmU nepuooa Koiebanull epysda,
NO0BEUIEHHO20 K HUMU, OM MACCbl 2PY3a»

https://m.edsoo.ru/ff0b197a

MexaHnueckue BOJIHbI. 3BYK 84

Mexannueckue BoiaHbl. CBOMCTBA

bubmmoreka [JOK
48 MeXaHUUYeCKUX BOJH. [IpoonbHbIE U 1 0 0 1
HOTEPEUHbIE BOJHbI https://m.edsoo.ru/ff0b2 1fe
49 Ypok-konpepenyusa "Mexanuueckue 80mbl 1 0 1
6 mgépoom mene. Celicmuueckue 60Hwvl"
50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa 1 0 0
51 Ypox-uccneoosanue "Habnrooenue 1 0 1
3a8uUcuMOCmuU 8b1COMbL 38yKa om yacmomaol”
59 ['poMKOCTb 3ByKa U BbICOTA TOHA. 1 0 0
AKYCTHYECKHI pE30HaHC
53 Ypok-kongpepenyusa "Yiompazeyx u 1 0 1 bubnnorexa [HOK
ungpazeyk 6 npupooe u mexruxe" https://m.edsoo.ru/ff0b23ca
[ToaroTroBka K KOHTPOIBHOU PabOTE MO TEME
bubmmoreka [JOK
54 "3aKkoHbI coxpaHeHHs. MexaHnyecKkue 1 0 0 1
KONCGAHISL 1 BOMHEL" https://m.edsoo.ru/ff0b250
KontpoabHnas pabora no reme ""3aKkoHbI
55 coxpaHeHusi. MexaHuuyeckue KoJiedanusi 1 1 0
U BOJIHbI"
Pa3nes 3. Di1eKTpOMArHUTHOE N0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI 64
DJIEKTPOMArHUTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJHBI 64
56 DIIEKTPOMarHuTHOE TOJI€. | 0 0 bubanorexa [HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBONCTBA DJIEKTPOMAarHUTHBIX BOJH 1 0 0
Ypok-konpepenyus "lllxana
58 9NIEKMPOMAHUMHBIX 60H. Hcnonv3oeanue | 0 1 bubanorexka [JOK
INEKMPOMASHUMHBIX B0JIH OJisl COMOBOU https://m.edsoo.ru/ff0b2fe6
ceasu’”
59 Ypox-uccneoosanue "Uzyuenue ceoticme 1 0 1 bubmmoreka [JOK
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INIEKMPOMACHUMHBIX 80JH C NOMOWBIO https://m.edsoo.ru/ff0b2c6c
Mobunvro2o menepona’

Pemenue 3amau Ha onpeieneHre 9acTOThl U

60 . 1 0 0
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. 1 0 0 bubanorexa [HOK
CxopocTh cBeTa. BolTHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Pa3gen 4. CBeToBbIe siBJIeHUA 1549
3aKOHBI PACIPOCTPAHEHUs CBETA 64
Hctounukn cBera. [IpssMonuaeiiHoe
62 acCIIpOCTpPaHEeHHE CBETa 3arMmenus CoiHoa 1 0 0 Bubmnorexa HOK
pactipoctp ) 1t https://m.edsoo.ru/ff0b3658
u JlyHbI
3aKkoH OoTpakeHHUS CBeTa. 3epkana. Pemenne
63 3a7a4 HaIl)'[ UMCHEHHE 3aK0}II)a OTpaKEHUS 1 0 0 Bubmnorexa HOK
a p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH NPEIOMIICHUS 1 0 0 bubmmoreka [IOK
CcBETa https://m.edsoo.ru/ff0b3aea
[TonHoEe €HHEE OTPaKEHUE CBETA.
JIHOC BHYTPCHH TPKCHHC CBCT bu6mmoreka [IOK

65 Hcnonp30BaHne MOJIHOTO BHYTPEHHETO 1 0 0
OTPaXEHUSI B ONITHYECKUX CBETOBOJIAX

https://m.edsoo.ru/ff0b3c5c

Jlabopamopnas paboma Ne8 "Hccnedosanue
3a6UCUMOCMU Y2lla NPETIOMILEHUSL C8EMOBO20
Jyua om yena naoenus Ha epanuye "6030yx-
cmexno""

66

Ypox-konugepenyus "Hcnonvsosanue
67 NOJIHO20 6HYMPEHHE20 OMPANCEHUSL: 1 0 1
€8emoBodbl, ONMUKOBOIOKOHHASL C813b "

JIH3BI ¥ onTHYeCcKHe TPUOOpPHI 64

Bbubnmuoreka [JOK

68 JIun3el. OnTHyeckas cuila JIMH3bI 1 0 0 hitps://m.cdsoo.ru/F0b3f2c
. bu6mmoreka [IOK

69 [MocTpoenne n3o0pakeH B TMH3aX 1 0 0 hitps:/m.edsoo.ru/fl0bd44a
70 Jlabopamopnas paboma Ne9 "Onpedenenue 1 0 1 bubmmorexa [JOK
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@oKyCcHO20 paccmoanus U ONMUYECKOU CUNbl
coouparowetl 1uH3wl"

https://m.edsoo.ru/ff0b4206

71 Ypok-konpepenyus "Onmuueckue 1un306vle 1 0 bubmmoreka [JOK
npubopol” https://m.edsoo.ru/ff0c0a7e
Bbu6muoreka [JOK
72 I'a3 kak onTuyeckas cucteMa. 3peHue 1 0 hittps//m.cdsoo.ruw/F0b4684
73 Ypox-xonugepenyus "/lechexmul spenus. Kax 1 0
coxpanumo 3peHue”
Paznoxenne 6e10ro cBeta B CeKTp 34
Pasnosxenue 6enoro csera B cuektp. O
74 Hb}gT:)KH; HCJIO)i(Ie:me ]zl'll;tl(’f alJTILI:{TLII)x o 1 0 bubmorexa LIOK
’ P https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcust cBera
Jlabopamopnas paboma Nel() "Onvimol no
75 pasnodicenuro 6eno2o ceema 8 CneKmp u | 0 bubanorexa [HOK
BOCNPUAMUIO YBEMA NPEOMEMO8 NPU UX https://m.edsoo.ru/ff0cOe2a
HaOnoOeHuu yepes ygemosvie Guibmpot”
Ypok-npakmuxym "Bonnosvie ceoticmea
76 ceema. oucnepcus, unmepgepenyus u 1 0
oughpaxyus"
Pa3nen 5. KBanToBble siBjieHus 174
Wcnyckanue v nmoriouieHne cBera arToMmom 44
77 OmnsiTel Pesepdopaa v ruranerapaast MoIehb 1 0 bubanorexa [HOK
aroMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Monens atoma bopa 1 0
79 Hcnyckanue U MOrJonieHue CBeTa aTOMOM. 1 0 bubmmoreka [JOK
KBanTsl. JInHeNyaThle CIEKTPEI https://m.edsoo.ru/ff0c144c
R0 Ypox-npaxmukym "Habarooenue cnekmpog 1 0 bubanorexa [HOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
CtpoeHne aTOMHOTrO sifipa 64
81 PagnoakTuBHOCTD U €€ BUABI 1 0 Bubmioreka LIOK

https://m.edsoo.ru/ff0c1672

67




Pabouas npoepamma ocnosrnoco obweco obpazosanus no ¢puzuxe MAOY COLLI Nel

%2 Crpoenue atomHoro siapa. Hyknonnas 1 0 0 bubnnorexka [JOK
MOJCIIb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
83 PanunoaktuBHbIe npeBpanieHus. M30Tomnsl 1 0 0 hitps://m.edsoo.ru/ff0c]al4
g4 Pemenwne 3agau o Teme: "PagnoakTHBHBIS 1 0 0 bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuox nonypacnana 1 0 0
36 Ypox-xongepenyus "Paduoakmusnvie | 0 1 bubnnorexa HOK
U3IY4UeHus 8 npupooe, meouyune, mexruxe' https://m.edsoo.ru/ff0c2126
S nepHsle peakunu 74
SnepHble peakunu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
87 1 0 0
3apsI0BOTO U MaCCOBOI'O YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl bubnuoreka [IOK
88 1 0 0
U DHEPIrUu https://m.edsoo.ru/ff0c1d7a
39 PemeHI/Ie" 3aaa4 1o teme "AnepHeie 1 0 0
peakiuu
90 Peakuuu cuHTe3a u neneHus saep. 1 0 0 bubnnorexa [HOK
Nctounuku sHeprun CosiHIa v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-konpepenyusa "oepnas snepeemuxa.
91 Heticmaus paouoaxmueHvix u3iyyeHull Ha 1 0 1
Jrcusble opeanuzmol”
[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe
9 "DeKTpOMarHuTHOE MOJIE. 1 0 0 bubnuoreka [IOK
DJIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS "
KonTposbsHnasi pabora no reme
93 "JIeKTPOMarHuTHOE IoJIe. | 1 0

DJIeKTPOMarHuTHbIE BOJIHbI. KBaHTOBBIE
apjgenusa"

Pasznea 6. [loBropuTe/ibHO-0000 AN MOTYJIb 94

[ToBTOpenue u 0000MIeHNE coepkaHmsl Kypca Ghu3nkn 3a 7-9 kimace 94
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94 [ToBTOpenue, 06061menue. JlabopamopHvle 1 1 bubnnorexka [JOK
pabomul no kypcy "Bzaumooeticmeue men"” https://m.edsoo.ru/ff0c245a
I1 6006 .P
95 p;:]fiTeoTII){ebll{f T/I, I?at?eclilsgl?ljmxe;:ﬂe;? ?IO TEME 1 0 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TeroBbIe MPOIECCHI
[ToBTOpenue, o600eHNE. Permenune Bu6morexa LIOK
96 pacUETHBIX U KQYECTBEHHBIX 3a/a4 10 TEME 1 0
" “n https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTATEICH
[ToBTOpenue, 0600mIeHNE. Permenune Bu6morexa LIOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 10 TEME 1 0
" " https://m.edsoo.ru/ff0c2b30
KIIJ] anexTpoycTaHOBOK
98 [ToBTOpenue, obobeHue. JlabopamopHule 1 1 bubmmoreka [JOK
pabomwi no kypcy "Ceemosvie senenus” https://m.edsoo.ru/ff0c2¢52
II .P
OBTOpEHHE, 0606{.'HGHI/IC aborta ¢ BuGmoreka LIOK
99 TEKCTaMH 1O TeMe "3aKOHbI COXPAaHEHUS B 1 0
" https://m.edsoo.ru/ff0c2d6a
mexanuke. KonebaHus 1 BOJTHBI
100 HNPOMEXKYTOUYHASA ATTECTALIUSL. 1 0 bubnnorexa [HOK
KOHTPOJIBHASA PAGOTA https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHue. Padora ¢ 1 0 bubmmoreka [JOK
TekcTamu 1o Teme ""CBeToBbIE sIBJIeHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHNe. PadoTa ¢
102 TekcTtamu 1o Teme ""KBanroBasi u 1 0
sinepHasi pusuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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