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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOI'O 00IIEro 00pa30BaHMs COCTABICHA HA OCHOBE MOJI0XKEHUN U
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTeNbHOW MPOrpaMMBbl,
npezacrasieHHbx B @I'OC OO0, a Taxke ¢ yuérom QenepanbHOi pabodeld mporpaMMbl BOCIUTAHUS U
Konnenuuu npenogaBanust yaeOHoro npeamera « DU3uKay.

Conepxanue mnporpaMMmbl 10 (U3MKE HANpPaBICHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYy4YaroIlMXcsd W OpraHu3alii0 HM3y4yeHHs (U3MKM Ha JAeATelNbHOCTHOM ocHoBe. B
nporpaMMe 1o (hu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOrO MpeaMeTa B peau3ali TpeOOBaHHMA
OI'OC OOO k muaHHpyeMbIM JHYHOCTHBIM W METAlpeAMETHBIM pe3ylbTaraM OOydYeHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyUHBIX Y4YEOHBIX IPEJMETOB Ha YpPOBHE OCHOBHOI'O OOLIEro
o0OpazoBaHws.

[IporpamMma 1o (u3HKe yCTaHABIMBAET pACIpE/ICIICHHE yU4eOHOro MaTrepuana mo rogam ooydeHwus (1o
KJjaccam), MpeJiaraeT NPUMEpPHYIO IOCIEI0BAaTeIbHOCTh H3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSL IPEIMETHOTO COJIEPKaHUSI U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yYaroLuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C 1EJIbI0 OKa3aHUS METOAMYECKON MOMOIIM YUUTEII0 B CO3/IaHUU
paboueii mporpaMMbl IO y4eOHOMY TPEAMETY.

OusmKa SBISIETCS CHCTEMOOOPa3yIOIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, ITOCKOIBKY
¢u3nueckne 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBIECHUH, H3ydyaeMbIX XUMHeEH, Ouosoruei,
acTpoHoMMed M (uznyeckod reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyUHYIO KapTHHY MHUDA,
npefoCcTaBIsieT Hanbosee sicHbIe 0Opa3Ibl MPUMEHEHHUSI HayYHOTO METOJIa MO3HAHMA, TO €CTh Crocoda
MOJTyYEeHHUS JOCTOBEPHBIX 3HAHHUI O MHUPE.

OnHa w3 rnaBHBIX 3a1a4 (pu3nuyeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B
(OopMHPOBAHNHU €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJaroImuxcs.

Nzyuenne ¢us3nkm Ha 0a30BOM YPOBHE IPENIONAracT OBJAJICHUE CIEIYIONUMH KOMIIETEHTHOCTSMH,
XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

o Hay4HO 00BACHATH SIBJICHUA,
o OIICHUBATh U IIOHUMATh 0COOEHHOCTH HAYYHOT'O UCCJICAOBAHUS;
o HHTCPHIPECTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIILCTBA JJI MMOJIYUCHW A BBIBOJOB.

Henn w3yuenus Qu3MKM Ha YpOBHE OCHOBHOTO OOIIero ooOpa3oBaHusi ompenenacHsl B Konienuuu
npenofaBaHus ydeOHoro mpenMera «@Pu3nka» B 00pa3oBaTENbHBIX oOpraHmzanusax Poccuiickoii
@denepalyy, pearu3yoNUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBbI, YTBEPKAEHHON pelIeHreM
Komnernn MunucrepctBa npocsenieHusi Poccuiickoit @eneparuu (mpotokon ot 3 aexadpst 2019 r. Ne
[1K-4BH).

Henu nzyvyenus pU3NKH:

. npuoOpeTeHue HHTepeca W CTPEeMIIEHUS OOYyYalolIMXcs K HaydHOMY H3YYCHHMIO MPUPOIH,
pPa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

. pa3BUTHE MPEACTABIECHUN O HayYHOM METOJie MO3HAaHUA M (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOLIEHHUS K OKPY’KAIOLIUM SIBICHUSM;

. (bopMHpOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJibTaTa U3yYeHUs: OCHOB CTPOCHHS MaTepHH U
(byH1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

. (dbopMUpOBaHHE TMPEACTABICHUNH O PONM (U3UKU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

. pa3BUTHE TNPEICTaBICHUI O BO3MOXHBIX cdepax Oyaymied npodeccnoHaIbHON AEsTeIbHOCTH,

CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYYESHHIO B 3TOM HAIPaBJICHUH.



JlocTmkeHre JTHX TIelled mporpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
o0ecrieunBaeTcs PEIICHUEM CIIEAYIOINX 3aJaY:

. npuoOpeTeHnue 3HAHWH O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne yMEHHIl OMHCHIBaTh U OOBSACHATH (PU3MUECKHE SIBJICHHS C MCIOIb30BAaHHEM
MOJTYyYECHHBIX 3HAHUI;

. OCBOCHHE METOJIOB PEIIECHUS MPOCTEHIINX pacuETHBIX 3aJad C HCIOJIb30BAaHHUEM (PH3HMUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHUI HaOI0IaTh MPUPOJHBIE SBJICHUS U BBIIOJIHAThH OIBITHI, JJA0OpATOPHBIE PaOOTHI
¥ SKCTIEPUMEHTAIIbHBIC HCCIIEJOBAHNUS C HCIIOIB30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

. OocBoeHUE MPUEMOB paboThI ¢ HHpOpManHel GU3NIECKOTro CoiepKaHusl, BKIItoYass HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUAX (PU3UKH, aHAIU3 U KPUTHUYECKOE OLICHUBaHNUE NH(OpMaLIUK;

. 3HAKOMCTBO cO cdepaMu mpodecCHOHATBHON NEATEIbHOCTH, CBSI3aHHBIMU C (DU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTIKEHUSIX (PH3MUECKON HAYKH.

Ha m3yuyenne ¢usuku (0a30BBIii YpOBEHB) HAa YPOBHE OCHOBHOTO 00mIIero oOpa3oBaHus OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hefien0), B 8 kiiacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce —
102 Jaca 3 Jaca B HEJIEIIO).

[Ipemmaraemerii B mporpamme 1o (U3MKE TepeueHb JTadopaTOpHbIX paboOT W  ONBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKTep, YUYUTENb JeJIaeT BbIOOp MpOBEAEHUS J1a00paTOPHBIX pabOT U OIBITOB C
yu4€TOM MHIUBHUAYaAIbHBIX OCOOEHHOCTEH OOyyaromuxcs, CIHUCKAa SKCIEPUMEHTAIBHBIX 3aJJaHUH,
IpeJlaraéMblX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOIO IK3aMeHa 1o (hu3HKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY:KAIOIEro MUpa.

®usnka — Hayka o mnpupone. SABneHus npuponsl. OusnyecKkue SBICHHUS: MEXaHUYECKUE, TEIUIOBbBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuMHBL. M3mepenue ¢usmueckux BenuunH. Dusmdeckue mpubopsl. [lorpenrHocTs
u3MepeHuii. MexxayHapoaHas CUCTEMa €IMHMULI.

Kak ¢u3suka u 1pyrue ectecTBeHHbIE HaAyKU U3Yy4aroT Npupoay. EcTecTBeHHO-HAYyYHBIA METO/I TO3HAHUS |
HaAOJIO/IEHUE, IMOCTAHOBKA HAyYHOTO BOIPOCA, BBIABMKEHHE THIIOTE3, JKCHEPUMEHT IO IPOBEpKE
TUNoTe3, 00BsICHEHNE HAOI01aeMOT0 siBieHus. Onrucanue GU3NIeCKuX SBICHUHN C MTOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.
1. MexaHu4eckue, TerIoBbIe, SJEKTPHUECKUEe, MAarHUTHBIE, CBETOBBIC SIBJICHHSI.
2. duznyeckue npudOPsI U MPOIeIypa IPSIMBbIX U3MEPEHUN aHATIOTOBBIM U UG POBBIM PUOOPOM.

Jlabopamopuwvie padbomut u onvimol.

1 OrnpezenieHre EHbI ACICHUS KAl H3MEPUTEIHLHOTO prOopa.

2 H3mepenne paccTosTHUMN.

3 N3mepenune o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

4. Ormpenenenue pa3MepoB MajIbIX TE.

5 N3mepenne Temriepatypbl Ipy NOMOIIM )KUAKOCTHOIO TEPMOMETPA U AaTYMKA TEMIIEPATYPhL.

6 [IpoBenenue uccienoBaHusl MO MPOBEPKE TUIIOTE3bl: AAJBHOCTh MOJNETA IIAPUKA, MMYLIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIle BHICOTA TyCKa.

Paznen 2. [lepBonavaibHble CBeleHUs 0 CTPOEHHHU BellleCTBA.

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mephl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE
BEILIECTBA.

JBwxeHnue yactull BemectBa. CBsI3b CKOPOCTH JBHKEHUSI 4YaCTUIl C Temmeparypoil. bpoyHoBckoe
nBwkenue, muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSHUS BEIECTBA: CTPOCHHE Ta30B, JKUJAKOCTEH W TBEPABIX (KPUCTAJUTMUECKUX) TEI.
BzauMocBs3p  MeXIy CBOMCTBAMHM  BEUIECTB B pPa3HBIX  arperaTHbIX COCTOSIHUSIX U UX
ATOMHO-MOJIEKYISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JBUYKEHUS.

2. Hab6mronenue auddysun.

3. HaGmonenue sBiaeHuid, 00BACHIIONUXCS IPUTSKEHUEM WIIA OTTAIKMBAaHHUEM YaCTHUI] BEIIECTBA.
Jlabopamopusie pabomel u onvimot.

1. OreHka TuaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHuEeM (hoTorpadmii).

2. OmnBITH IO HAOTFOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.

Paznen 3. /IBuskeHue U B3aUMOIeliCTBUE TeJl.

Mexanndeckoe IBHKeHUE. PaBHOMepHOE M HepaBHOMEpHOE ABMKeHHE. CkopocTb. CpeaHsis CKOpOCTh
TP HEPABHOMEPHOM JBMKEHUU. Pacy€T myTH 1 BpEMEHN JBHUKEHUS.

SIBnenue nnepunu. 3akoH UHEepUUU. B3aumoelicTBrUE TeNl Kak MPUYUHA U3MEHEHUSI CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. IlnoTtHocTs BemiectBa. CBSA3b MIIOTHOCTH € KOJMYECTBOM
MOJIEKYJI B €TMHUIIE 00bEMA BEIIECTBA.



Cuna Kak XapakTepuCTHUKa B3auMOJeWcTBUs Tesl. Cuia ynpyroctd M 3akoH ['yka. M3amepeHue cumbl ¢
IIOMOUIbIO JUHAMOMETpA. SIBI€HUE TATOTEHUS U cuia TsbkecTu. Cuila TSHKECTH Ha Ipyrux IjaHerax. Bec
tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 10 OJHOH npsMoil. PaBHoxelicTByromas cui. Cuna
TpeHus. TpeHure CKOJIbKEHUs U TPEHUE MTOKOs. TpeHne B IpUpoie U TEXHUKE.

Hemoncmpayuu.

1 Habnronenne MexaHM4ecKoro ABMKEHUS Tela.

2 N3MepeHne CKOpOCTH MPSAMOJIUHENHOTO JBUKECHUS.

3 Habmtoienue siBjeHUs] UHEPIIUH.

4. Habumtoienne n3MeHeHus: CKOpoCTH P B3aUMOJICHCTBUU Tell.

5 CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

6. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW IPSIMOM.

Jlabopamopmuwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBIDKEHUS (LIapuka B JKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpyCcKa Wi MIapuKa M0 HAKIIOHHOM IIIIOCKOCTH.
3. Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  pacTsDKeHus  (Jedopmanuu) TOPYKUHBI  OT

IIPUIIOKEHHOM CHJIBI.

5. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja M XapakTepa
COTPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Hasnenue. CriocoObl YMEHBIICHHUS W YBEIWYCHUS NaBieHUs. [laBmeHue raza. 3aBHCHUMOCTb JaBICHUS
ra3za or o0béma, Temmeparypsl. [lepenaya napneHus TBEPABIMU TEJIaMU, KHUAKOCTAMU U razaMu. 3aKOH
[Tackans. IlHeBMaTHYecKWe€  MAalIMHBL.  3aBUCUMOCTb  JaBIEHUS  KHUAKOCTH  OT  TIyOWHBI.
['unpocraTndeckuii napanokc. Coobmaroniuecs: cocynsl. ['uapaBinueckue MeXaHU3MBbl.

AtMmocdepa 3emin u atmochepHoe napineHue. [IpnunHbI cyiecTBOBaHUS BO3AYIIHONW 000J0YKH 3€MIIH.
Oneir Toppuuemu. M3mepenne aTtMocepHOro IaBieHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JAaBIEHHUS OT
BBICOTHI HaJl ypoBHEeM Mops. [Ipubops! 115 n3mepenus atMochepHOro JaBIeHHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teslo. BriTankuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3nyxornaBanue.

Hemoncmpayuu.

1 3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPATYPBI.

2 [lepenaua naBneHUs KUIKOCTHIO U Ta30M.

3 CooOmiaromuecs CoCybl.

4. I'mppasnnueckwmii npecc.

5 [IposiBnenue nercTBUs aTMOc(hEepHOTO TaBICHHUS.

6 3aBUCHMOCTh BBITAJKMBAIOINIEH CHIBI OT 00bEMa TOTPYXKEHHOW YacTH Tela M IJIOTHOCTH
JKHIKOCTH.

7. PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue miiaBaHusl TeN: IUIABaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOIUEHUS

IJIOTHOCTEHN TeNa U KUJIKOCTH.
Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YaCTH TelIa.
2. Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CUJIBL, JEHCTBYIOLIEH HA TEJIO B KUAKOCTH, OT MACCHI

TCia.



4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKUBAIONIEH CHIIBI, JIEUCTBYIOIIEH Ha TEJNIO B
KUAKOCTH, OT 00BbEMA MOTPy>KEHHOM B )KUJKOCTh YaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue apeoMerpa WM  KOHCTPYUPOBAHHE JIOJKHM M OmpeleicHue  eé
rpy30M0ABEMHOCTH.

Pa3zgen S. Pabora u MOIIHOCTH. JHEPrus.

Mexannueckast pabora. MoOIHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, OJ0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuio paBHOBecus peryara. [IpumeHeHue
npaBuja paBHOBECHsI phruara K Oi0Ky. «3omoroe npaBuiio» MexaHuku. KIIJ] mpocTeix MexaHH3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunermueckas M mNoOTeHUMalbHas 3Heprus. [IpeBparieHue oJHOrO BHUAA
MEXaHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

1. [IpuMepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopmuwvie padbomut u onvimol.

1. Omnpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBJKEHUHU Tejla MO TOPU3OHTAJIbHOU
MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3mepenue KII/] HakJIIOHHOM IIOCKOCTH.

4. N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKOM SJHEPIUH.

8 KVIACC

Pa3pgen 6. TensioBble IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOPUU CTPOCHHS BellecTBa. Macca U pa3mepsl
aTOMOB U MOJIEKYJ. OTMBITHI, TOITBEPKAAIONIAE OCHOBHBIC TMOJOKEHHS MOJICKYJISIPHO-KUHETUYECKOU
TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOT0 COCTOSAHMI BemlecTBa. Kpucrammuueckue u amopdHbIe
tena. OObsICHEHHE CBOWCTB ra3oB, JKUJIKOCTEM M TBEPJABIX TEJ HA OCHOBE IMOJOXKEHHM MOJIEKYJSPHO-
-KUHETHYeCKOU Teoprun. CMayrBaHWE U KaMMIISPHBIC SBJICHUS. TeIioBoe pacliupeHue 1 CkaTue.
Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCThIO TEIUIOBOTO JABUKEHUS YacTUL. BHyTpeHHss sHeprusl.
CnocoObl  M3MEHEHUs BHYTPEHHEH »JHeprum: Temonepeaaya W COBeplIeHHe paloThl. Bumsl
TeIJIOTNepeIavu: TEIIONPOBOHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonmuuectBo TemnoTel. YienbHas TEMIOEMKOCTh BEIIECTBA. TeMI000MEH M TEIUIOBOE PaBHOBECHE.
VYpaBHenue TeroBoro Oamanca. IlmaBreHue u OTBepleBaHWME KPHUCTAJUIMYECKUX BEIIECTB. Y IENbHAS
Teruiota miaBieHus. [lapooOpasoBanme u konHnmeHcanus. Wcnapenune. Kumenue. YaenbHas Teminora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyPhl KUTIEHUS OT aTMOC(HEPHOTO TaBIICHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunnume! padoTsl TeroBbix apurareneit KI1J[ remmoBoro asurarens. TerioBble IBUTATEIN U 3alUTa
OKPYXKarOIIEeH CpedbL.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YDHEPTUHU B TEIJIOBBIX MIPOIIECCaXx.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO JIBUXKEHUSI.

2 Ha6monenue nuddysun.

3 HalGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBICHHUM.

4, HaGmronenue TenioBoro pacuimpeHus Tel.

5 W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH WIIH OXJIAXKICHHH.



6 [IpaBuna usmMepeHus TeMrepaTypebl.

7 Bunael Terionepenayu.

8. OxJaxkieHue Ipy COBEPIICHUH PaOOTHI.

9 HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.
10. CpaBHEHHE TETUNIOEMKOCTEH Pa3InYHBIX BEIIECTB.

11. HaOmrofenue KumeHusi.

12. HabmoieHre mocTosTHCTBa TeMIIEpaTyphl MPH TUTABIICHUH.
13. Mopeny TeIIOBEIX ABUTATEIICH.

Jlabopamopmuwvie pabomut u onvimol.

1 OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUSI.

2 OnbIThI 110 BRIpAIIMBAHUIO KPUCTAVIOB IIOBAPEHHOW COJIM WK caxapa.

3. OnpIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHHUSI Fa30B, JKUJIKOCTEH U TBEPIBIX TEJI.

4 Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITIPHIIA.

5 OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUs BO3JlyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIaXKICHUSI.

6. IIpoBepka rumnoTe3sl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphbl.

7. Habnronenne W3MeHeHUWs BHYTPEHHEW SHEPrUH Tella B pe3yjbTare TEeIulonepenayn U padoTbl
BHEIIHUX CHUII.

8. HccnenoBanue siBIeHUS TEIIOOOMEHA NPU CMEIIMBAHUU XOJOJHON U ropsiueil BObI.

9. OmnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIUIOOOMEHE C HarpeTbiM
METAIIMYECKUM LIUIUHIPOM.

10. Onpenenenue yneabHON TEIIOEMKOCTH BEILLECTBA.

11. HccnenoBanue npouecca uCapeHusl.

12. Onpenenenne OTHOCUTENBHOM BIAXXHOCTH BO3AyXa.

13. Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3znen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Ten. JIBa poja 3JIeKTpHUUECKUX 3apsioB. B3auMopeilcTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsSHKEHHBIX TeJ OT BEIUYMHBI 3apsoB U PACCTOSHHUS
MEXly TeJIaMH).

DnekTpuueckoe nosie. Hanmpspk€HHOCTD AIEKTpUYecKoro mojst. [I[puHImn cynepno3uiuu eKTPUIECKUX
noJieit (Ha KaueCTBEHHOM ypPOBHE).

Hocutenn »snekTpuueckux 3apsAoB. OJIEMEHTapHbIM diekTpudeckuid 3apsan. CrpoeHue aroma.
[IpOoBOTHUKY M TUAJIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. VICTOUHHMKHM MOCTOSHHOTO TOKA.
JleicTBHS DIIEKTPUYECKOT0 TOKa (TEIIOBOE, XUMUYECKOe, MAaTHUTHOE). DIEKTPUUECKUN TOK B JKHUJIKOCTSIX
1 razax.

Onektpruueckass nenb. Cuna ToKa. OneKTpudeckoe HampsbkeHne. CONpOTHBIEHHE IMPOBOJHMKA.
VnenpHOe compoTuBIEHHE BemiecTBa. 3akoH Oma g yvactka wnenu. [locnenoBarenbHoe
napajuieIbHOE COEJUHEHNE TPOBOIHUKOB.

PaboTta 1 MOIITHOCTB ANMEKTPUUYECKOTO TOKa. 3akoH Jlxkoyns—JIeHia. DneKkTpuyecKue Menu U MoTpeOnTenn
3JeKTpUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHuUE.

ITocTossaHBIe MarHUTHL. B3anmMonelcTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mosie. MarauTHoe moJe
3emu M €ro 3HaueHue i ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE Mojie 3IeKTPUYECKOTO TOKa.
[IpuMeHeHne >IEeKTPOMAarHUTOB B TeXHHKE. JleiCTBME MAarHUTHOrO TMOJsi Ha MPOBOJHHUK C TOKOM.



DIIEKTPOABUTATENb MMOCTOSHHOTO TOKA. MICIOJIb30BaHME AJIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOHUCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHue 3IeKTpOMarHuTHOM uHAykuuu. IlpaBuno Jlenma. Dnexkrtporeneparop.
CnocoObl MOMy4YeHHs] SIEKTPUUYECKOM HSHEpruu. DJEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHMKAX
SHEpPTUU.

Hemoncmpayuu.

1. DnekTpu3anus Teil.

2. JIBa poza 3JIeKTpUUYECKUX 3apAJI0B U B3aMMOACHCTBUE 3apsHKEHHBIX TEl.
3. Y CTpoiCTBO U IEMCTBUE AIIEKTPOCKOIIA.

4. DneKTpocTaTU4ecKas MHIYKIUS.

5. 3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsI0B.

6. [IpoBOIHUKY W TUBTEKTPUKH.

7. MoaenupoBaHi€ CUJIOBBIX JTUHUM 3JIEKTPUUYECKOTO TOJIS.

8. W cTOYHUKH TOCTOSSHHOI'O TOKA.

9. JlelicTBUSA SIIEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a3oBbIl pa3ps.

12. N3mepenue cuiibl TOKa aMIepMETPOM.

13. N3mepenue 3MeKTpuyecKoro HanpsHKEHUs BOJTBTMETPOM.

14. PeocraT u mara3uH cCOnpoOTUBJICHUM.

15. BzamMmoneiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTHU Pa3JICICHUS TOJI0COB MarHUTA.
17. MopenupoBaHrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarsuTHo€e noje Toka. IeKTPOMarHur.

20. JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM.

21. DNeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

22. UccnenoBanue siBIEHUS 31€KTPOMarHUTHON MHIYKIIUH.

23. OnbiTel @apanes.

24. 3aBUCHMOCTD HaIIPaBIEHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUSI.

25. DeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomel u onvimot.

OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH T€T HHIYKIIMEH U IPH COTPUKOCHOBEHUH.
HCCJ’IC}IOB&HH@ HeﬁCTBHﬂ QJICKTPHUYCCKOI'O ITOJIA Ha TPOBOAHUKH U JUDJICKTPUKH.
CoOopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHie HAMPSKEHHUS.

S A

HccnenoBanue 3aBUCMOCTH CHJIBI TOK, UAYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBIICHUS PE3UCTOPA
U HaIPsDKEHMST HA PE3UCTOPE.

7. OmnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHMOCTD 3JICKTPHUECKOTO COMPOTHUBIICHHS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIA/IU TIONIEPEYHOTO CEUCHUS U MaTepraa.

8. [IpoBepka mpaBmiIa CIOXEHUS HANpPsDKEHUH TPU  TOCIENOBATEIbHOM COEIUHEHHHM JIBYX
PE3UCTOPOB.

9. [IpoBepka nmpaBuiia AJis CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIHOCTH NEKTPUYECKOTO TOKA, BbIIEIIEMON Ha PE3UCTOPE.



12. I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA, UAYIHICTO YCPE3 JTAMIIOUYKY, OT HAIIPSXKCHUA HA HEH.

13. Onpenenenne KII/] narpeBarens.

14. HccenenoBanne MaraHuTHOTO B3aUMOJEHCTBHSL IIOCTOSIHHBIX MArHUTOB.

15. W3ydeHne MarHuTHOTO NOJIsI TIOCTOSIHHBIX MarHUTOB IIPU UX 00BbETMHEHNUHU U pa3AeIeHUN.

16. HccnenoBanue NeNCTBUSA JIEKTPUIECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJEMCTBHS KaTyIIKH C TOKOM U MarHuTa
OT CWJIBI TOKA Y HAIIPABJICHUs TOKA B KaTYyIIKE.

18. N3y4yenue neicTBUS MarHUTHOTO I10JIS HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u usydeHue padoThl 3JIEKTPOABUraTEeIsl.

20. N3mepenne KII/I a5ekTpoaBUraTeabHOM yCTaHOBKH.

21. OneIThl IO MCCIEAOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM MHIYKLIMH: HCCIEI0BAaHUE HW3MEHEHUN

3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOT'O TOKA.
9 KVIACC

Pa3nen 8. Mexanuveckue siBJIeHUS.

Mexanunueckoe nBuxkeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOIO
JIBWKEHUs. PaBHOMEepHOE MpsMONMHENHOE BMXKeHHe. HepaBHOMepHOE NPSAMOJIMHENHOE JBU)KEHHUE.
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE npsMosInHeiiHOe nBmkeHne. CBo6oHoe nanenue. OnbiTel [anuies.
PaBHomepHoe nBmwkeHwe 1o OKpyxkHOcTu. Ilepmox m yactora oOparneHusi. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

[lepBsiit 3akoH HetoToHa. Bropoit 3akoH Hetorona. Tperuii 3akon Herorona. Ilpunuun cynepnosuuuu
CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHHS CKOJIBKEHHsI, CUJIa TPEHHS TOKOs, JIpyrue
BU/JIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOI'O TATOTEHHs. YCKOpPEHHE CBOOOAHOTO MajaeHus. /IBkeHue IuiaHeT
Bokpyr Connua. [lepBas kocMudeckasi ckopocTb. HeBecoMoCTh U meperpys3ku.

PaBHoBecue wmatepuanbHOW TOUKU. AOcomOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO Teina C
3aKpEIUIEHHON OCBIO BpallleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenue mmmysnbca. VMmynbc cuibl. 3aKOH COXpaHEHUsi MUMIMyJbca. PeakTuBHOE
JIBIDKECHHUE.

Mexannueckass pabora u MouiHocTh. PaGota cun TsbkecTH, ynpyroctd, TpeHus. CBsi3b 3HEpPruu H
pabotsl. [loTeHnManpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHInanbHas YJHEPTUst
ckaroll mpyxuHbl. Kunernueckas sHeprus. Teopema O KMHETUYECKOW DHEPrHMM. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. Habmoienne MexaHn4ecKoro JBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCYETA.

2. CpaBHeHME TIyTeW U TPaeKTOPHUM ABUKEHUS OJHOTO U TOTO K€ TeJa OTHOCHUTEIBbHO Pa3HbIX Tel
OTCYETA.

3. N3mepenne cKkopoCTH U YyCKOPEHUSI MPSIMOIUHEHHOTO ABUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

5. Habmtoienne ABMKEHUS Tella 0 OKPYKHOCTH.

6. Habmoienne MexaHWYEeCKUX SIBICHUN, MPOUCXOMSIINX B cUcTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOnHeTa (PU3UKHU.

7. 3aBHCUMOCTb YCKOPEHHMS T€la OT MACChl TeJa U JEUCTBYIOIIEH HA HETO CUJIBI.

8. HaGntonenue paBeHCTBA CHII TIPY B3aUMOJICHCTBUU TEII.



9. W3menenue Beca Tena Npyu yCKOPEHHOM JIBUKEHHH.

10. Ilepenava nmmysbsca Ipu B3aMMOJEHCTBUU TEIL.

11. [IpeoOpa3oBanust 3HEPTUH MPH B3aUMOICHCTBHH Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJACHCTBUH.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIOTHO YIIPYIOM B3aUMOJIEHCTBUY.

14. Habntonenre peakTHBHOTO JIBHYKCHHS.

15. CoxpaHeHue MEXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHne MEXaHMYECKON YHEPIUM TP IBHYKEHUH Teja M0, JIEHCTBUEM NIPYKUHBI.
Jlabopamopmuwvie pabomut u onvimol.

1. KoHctpyupoBanue Tpakra A pasrOHa U JAIbHEHIIErO0 PaBHOMEPHOIO ABMKEHUS IIApUKA WIIU
TEJICKKU.

2. Omnpenenenue cpeqHed CKOPOCTH CKOJIbKEHHMs Opycka WM JIBUXKEHHs LIApUKa IO HAKJIOHHOU
IJIOCKOCTH.

3. Onpenenenre yCKOpeHus Tejla Ipy PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOM
CKOPOCTH.

5. IIpoBepka rumoTesbl: €ciu MPU PAaBHOYCKOPEHHOM JABM)KEHHM 0€3 HayaJlbHOW CKOPOCTH IIyTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIME IPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccenenoBanue 3aBUCMMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 uuneHTa TpeHUs! CKOIbKEHHSL.

8. Omnpenenenne KECTKOCTU NPYKUHBI.

9. Onpenenenre pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBJKEHUHU Tejla MO TOPU30OHTAJIbHOU
IIOBEPXHOCTH.

10. Omnpenenenue paboThl CUIIBI YIPYTOCTH MIPU MOABEME I'Ppy3a € UCHOIb30BAHUEM HEMOABHKHOTO U
HOJBU>KHOTO OJIOKOB.

11. N3yueHne 3akoHa COXpaHEHUs YHEPTHH.

Pa3nesn 9. Mexannueckue Kos1e0aHUS M BOJIHBI.

KonebatenbHoe aBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KONEOAHUM: TMEPHOJ, 4YacToTa, aMIUIHTYAA.
MaremaTtnueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu kojaedaTeTbHOM ABUKCHUU.
3aryxatomue kosieOanus. BwiHykneHHble KoneOanus. Pe3onanc. Mexannueckue BoJiHBL. CBOMCTBa
MEXaHWYeCKUX BOJH. IlponosnbHble U monepedyHble BOJIHBL. JlnMHA BONHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1 Habmtonienue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbl YTIPYTOCTH.

2 HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3 Habmroienne BeIHYK/IEHHBIX KOJIEOaHUI 1 pe30HaHCca.

4. PacrnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOIH (HA MOJIENHN).

5 Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwie pabomsl u onvimot.

1. Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2 Onpenenenre 4acToThl U Mepuo/ia KouedaHuil Mpy>KMHHOTO MasiTHUKA.

3 HccnenoBanue 3aBUCUMOCTH TieproAa KoJeOaHui OIBEIICHHOTO K HUTHU TPy3a OT JJTUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TIEpUOAa KOJIeOaHUH Py KMHHOTO MasiTHUKA OT MAaccChl Tpy3a.

5 [IpoBepka HE3aBUCHMOCTH MEepHOJIa KoyieOaHu rpy3a, IOJABEIIEHHOTO K HUTH, OT MacChl rpy3a.



6. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb Mepro/ia KojaeOaHui MpyKMHHOTO MasgiTHUKA OT Macchl
rpy3a ¥ )KE€CTKOCTHU IPYKUHBI.

7. N3mepenne yckopeHust CBOOOAHOTO MaICHHUS.

Pazgen 10. JjeKTpOMArHMTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUTHOE TMoJjie. DJIEKTPOMAarHuTHhIE BOJIHBI. (CBONCTBa 3JeKTpOMarHUTHbIX BouyiH. lllkama
AJIEKTPOMATrHUTHBIX BOJIH. Mcriosib30BaHueE 3JIEKTPOMAarHUTHBIX BOJIH JJISE COTOBOM CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BouiHOBBIE CBOIICTBA CBETA.

Jlabopamopusie pabomel u onvimot.

1. N3yyenne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.

Pa3gen 11. CBeToBbIe SIBJICHUS.

JlyueBas mozenb cBera. Mctounuku ceera. [IpsmonuneiiHoe pacnpoctpanenue cBeta. 3atmenust ConHia
u Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHusi cBera. l[lomHoe BHyYTpeHHee OTpa)XKeHHE CBeTa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHHS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xon mayueit B nua3e. OnTHueckas cuctema (oToarnmnapara, MUKPOCKOIa U Teleckoma. [1a3 kak
ONTHYECKask CUCTEMA. biIM30pyKoCTh U JaNbHO30PKOCTb.

Paznoxenne Genoro ceera B crektp. OnbiTel HetoToHa. ClioxkeHHe CeKTpaibHBIX 1BETOB. Jlucmepcus
CBeTa.

Hemoncmpayuu.

1. [IpsamosinHEHOE pacCIPOCTPAHEHUE CBETA.

2. OtpaxeHnue cBera.

3. ITonmyuyenne n300pa’keHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomienue ceera.

5. OnTH4ecKuil CBETOBO/I.

6. Xon styueit B coOuparoleit aunse.

7. Xoz Jly4el B pacCEeUBaroLIEeH JIMH3E.

8. [Tonyuenue n300paskeHMit ¢ TOMOIIIBIO JIMH3.

9. [TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rnasa.

11. Paznoxenue 6em0ro cBeTa B CIEKTP.

12. [Tonydyenue 6enoro cBera MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.
Jlabopamopmuwvie padbomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUS CBETOBOTO JIy4a OT yIJla MaJeHUsl.
2. N3ydenune xapakTepUCTHK U300paKeHUs peaMeTa B IJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIijla MPEIOMIIEHHs CBETOBOTO Jiyda OT yIUIa IAJIEHHs Ha TpaHULE
«BO3yX—CTEKIIO».

4. [Tonmyuyenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.

5. Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI COOMparOIeil TMH3BI.
6. OnBITHI 1O Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanToBbIe sIBJICHHUS.
OmnsiTel Pesepdopaa u mmanerapHas Moens atoma. Mogenb aroma bopa. Mcnyckanue u mornoieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.



PamnoaktuBHOCTh. Anba-, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOro siapa. HykinoHnHas monens
aTOMHOTO sipa. M3otonsl. PagnoaktuBHble npeBpaieHus. Ilepuoa nonypacnaga aToMHBIX sLEp.
SAnepHble peakiuu. 3aKOHbI COXpaHEHUS 3apsAA0BOI0 U MAaCCOBOI'O YUCEIN. DHEPIUsl CBSI3U aTOMHBIX SIJIEP.
Cas13b Macchl U dHepruu. Peakuuu cuntesa u nenenus siaep. Merounuku suepruu CostHIa U 3BE31.
Snepnas snepretuka. JleiicTBUs paAlOaKTUBHBIX U3TyYE€HUHN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1 CrexTpsl U3JIy4eHUs U TOTJIOIICHHUS.

2 CrieKTphl pa3yuHbIX T'a30B.

3 CnekTtp Bomopoa.

4. Habmronenue TpexoB B kamepe Buibcona.

5 Pabora cuéTurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpanus u3iaydeHus IpupOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HaGuroieHre CTUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTYICHHS.
2. HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI TT0 TOPMO3HOMY Ty TH (TI0 (hoTorpadusim).
3. N3mepenue paaroakTuBHOTO (oHA.

IHoBTOpPHUTEJIHbHO-00001IAX0 M MOYJIb.

[ToBTOpPUTEIIEHO--0000IAIONUH  MOYJIb NPEIHA3HAUEH I CHUCTEMAaTH3allMd ©  O0OOIICHHUS
MPEIMETHOTO COJCPYKAHUS W ONBITA JIEATSIBHOCTH, MPUOOPETEHHOTO IMPH HW3YYCHHH BCETO Kypca
¢usuky, a Takxke AN TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy M0 (usuke amis
00y4aromuxcsi, BHIOPABIIUX 3TOT yUeOHBINA IPEIMET.

[Ipn mM3ydeHHH JaHHOTO MOJYJISI PEATU3YIOTCS W CHCTEMATU3HPYIOTCS BUIBI ICATEIHHOCTH, HA OCHOBE
KOTOPBIX O00ECIIEYUBACTCS TOCTHIKEHUE IMPEIAMETHBIX M METANpPEIMETHBIX IUIAHHUPYEMBIX PE3yJbTaTOB
oOydeHus, (opMUpYyeTCs eCTEeCTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB
WCCIICIOBaHMSI SIBIICHUI MPHUPOABI U TEXHUKHU, OBJAJICHUE YMEHUSMU OOBICHATH (U3UUYECKUE SIBICHUS,
MIPUMEHSISI TIOJTYICHHBIC 3HAHUS, PEIIaTh 33/Ia4H, B TOM YUCJIC KaYSCTBEHHBIC U KCIICPUMEHTAIBHBIE.
[IpyHOIMNIMATBHO AEATENBHOCTHBIM XapaKTep JaHHOTO pasfelia pealu3yercs 3a CY4ET TOro, 4YTO
o0y4aromrecs BHIMOTHSIIOT 33JaHHsI, B KOTOPBIX UM MPEJIaraeTcs:

HAa OCHOBE TIONYYEHHBIX 3HAHWW pACIO3HABaThb M HAYYHO OOBSACHATH (U3UUYECKHE SBICHUS B
OKPYXKaroIIel MPUPOJIe U TOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAyYHBIC METOJbl WCCIICIOBAaHUS (U3WUSCKHUX SBICHUH, B TOM YHUCIE ISl TPOBEPKH
TUIOTE3 U MOyYeHUsI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAay4HBIE OCHOBBI HambOoJee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTH, Hampumep,
MPAKTHYECKOTO HCITOJIb30BAHUS PA3IMIHBIX MCTOYHHKOB DHEPTMHM HA OCHOBE 3aKOHA IMPEBPAIICHUS U
COXPAHCHHUS BCEX M3BECTHBIX BUIOB YHEPTHUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

Wzyuenue ¢u3nku Ha ypOBHE OCHOBHOTO OOWIEro OOpa3oBaHMs HAmpaBI€HO Ha TOCTH)KEHUE
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynbTare u3ydeHus QU3MKU Ha YPOBHE OCHOBHOTO 0OIIEro odpazoBaHus y oOydaromierocs OyayT
c(OpPMHUPOBAHBI CIEAYIONIUE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

. 1) naTPHOTHYECKOT0 BOCIIMTAHUS:

. — MpOSIBJICHHE HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM (u3nyecKoit
HaAyKU;

. — IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX --(PU3HKOB;

. 2) rpaxJaaHCKOro0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

. — TOTOBHOCTb K QKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U ITHUYECKUX
npo0JeM, CBI3aHHBIX C PAKTUIECKUM IPUMEHEHUEM TOCTIKEHUH (PH3HKH;

. — OCO3HAHHE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

. 3) 3¢TeTHYECKOro BOCIUTAHUS:

. — BOCIIPUSATUE OCTETHUYECKUX KadyecTB (U3MUECKON HayKu: €€ TapMOHHYHOTO IOCTPOCHMS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

. — OCO3HAaHHUE IEHHOCTH (PU3MYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBEI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEUILIEH COCTABIISIOIIEH KYJIbTYPHI;

. — pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENIbHOCTH;

. 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

. — OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pas3a XKM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,

BaXHOCTHU TPaBUJ 0€30MaCHOTO MOBEACHHS Ha TPAHCIOPTE, HAa JOPOTrax, ¢ dIEKTPHUUECKUM U TETIOBBIM
000pyI0BaHNEM B JIOMAIIHUX YCIOBHSIX;

. — c(opMUpOBaHHOCTH HaBBIKa PEQIICKCHUHU, MTPU3HAHUE CBOETO IMpaBa HAa OIIMOKY M TaKOTO XKe
npaBa y JIpyroro 4eji0BeKa;

. 6) TpynoBOro BocnuTaHus:

. — aKTHUBHOE YYacTH€ B pEIIeHHWH MPAKTUYECKUX 3ajJad (B paMKax CeMbH, 00pa3oBaTeIbHOM

OpraHu3aIi, ropoja, Kpas) TEXHOJIOTHYECKONW M COLMAIIbHOW HAIPaBJICHHOCTH, TPEOYIONIMX B TOM
yucle U GU3NYECKUX 3HAHMUIA;

. — UHTEpEeC K MPAKTHUYECKOMY U3YUYEHHIO PO ecCcHii, CBI3aHHBIX ¢ (PU3UKOIL;

. 7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

. — OpHUEHTAIUs Ha MPUMEHEeHNUEe (PU3NUECKUX 3HAHUN [Tl PEIICHHs 33714 B 00JIaCTH OKPYIKaIOIIeH
cpenbl, INIAHUPOBAHUSI IOCTYNKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHI 111 OKPYIKAIOIIEH Cpebl;

. — OCO3HAHHUE TJIO0ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U ITyTel UX perieHus;

. 8) ajanTannu K N3MEHSIOIHUMCS YCJIOBHAM COLMAIBLHON 1 MPUPOAHOM Cpe/bl:

. — TOTPeOHOCTh BO B3aWMOJICHCTBUU TPU BBIMOJTHEHUU HCCIEAOBAHUN M MPOEKTOB (U3MUYECKOM
HaIpaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM JPYTHX;

L] — INOBBINICHUC YPOBHA CBOEHY KOMIIETEHTHOCTH Yepe3 NPaKTHICCKYIO JCATCIbHOCTD,

. — MOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHHI, B TOM 4YHcie GOPMYIUPOBATH UICH, MOHSITHS,

TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
. — oco3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,
. — IUTAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PU3UUYECKUX 3HAHMIA,



. — CTpPEMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U SKOHOMHUKH, B
TOM YHUCJIE C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;

. — OIICHKA CBOMX JICUCTBUH ¢ YUETOM BIIMSIHUS HA OKPYIKAIOIIYIO CPEY, BO3MOXKHBIX TJIOOAITBHBIX
ITOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEHUS MporpaMMmbl MO (M3WKE HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOy4arorerocst 0yayT copMHUpOBaHbl MeTanpeaMeTHbIe Pe3yJbTaThl, BKIIOYAMOIIHE TO3HABATEIIHLHbBIC
yHUBEpCAJIbHbIC Y4YeOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4eOHbIC [eHCTBUS,
peryJsITUBHbIE YHUBEPCAJIbHBIE YUeOHbIE EHCTBUS.

ITo3HaBaTeJIbHBIE YHUBEPCAJBHBIC y'leﬁﬂble JecTBUA

Ba3oBrle JJornuyeckue qeficTBUA:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);

. YCTaHABIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCH(PHUKAIMK, OCHOBAaHUSA i 000OUIeHUS U
CpaBHEHUS;

. BBISIBIIITh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTpUBaeMbIX (akTaxX, MaHHBIX W

HaOJII0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

. BBISIBJISATh NPUYMHHO--CJIEICTBEHHbIE CBSA3M IPU M3YyYEHUU (U3UYECKUX SIBJICHUH M IPOLECCOB,
JIeJIaTh BBIBOJIBI C HCIOJb30BaHUEM JENYKTUBHBIX W HHIAYKTHBHBIX YMO3aKJIIOUEHHUH, BBIJBUTATbH
TUIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEIUUUH;

. CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelleHus YydeOHOW (u3uueckoil 3amauu  (cpaBHEHHE
HECKOJIbKMX BapUAHTOB peIlleHus, BbIOOp Hambosee TMOAXOJAIIEro ¢ YYETOM CaMOCTOSATENbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckme 1eiCTBUS:

. UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENBCKUII HHCTPYMEHT MIO3HAHMUS,

. IPOBOJUTH IO CaMOCTOSTENIBHO COCTaBICHHOMY IIJIaHYy OIBIT, HECIOXHBIA (U3NUECKUi
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHUS,

. OLICHMBAaTh Ha MPHUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMALIMIO, TOJYyUYEHHYI0 B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OPMYJIMpPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS;

. MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHNIIIee pa3BUTHE PU3NYECKUX MPOIIECCOB, a TAK)KE BBIBUTATH

HPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Padora ¢ nnopmanmeii:

. MPUMEHSTh Pa3IMYHbIe METObl, HHCTPYMEHTHI U 3aIpOChl IpU MOUCKEe U 0TOOpe MHpOpMauu
WM JAHHBIX C YYETOM MpPEASIOKEHHOH yueOHo# pu3ndeckoi 3a1auu;

. aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(OPMAIMIO PA3JIMYHBIX BUAOB U
(bopM mpencTaBIeHUS;

. CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (opMy  MpeAcTaBieHuss HUHbOpMaluu U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIIOKHBIMU CXeMaMH, AuarpaMMmaMH, MHOW Tpapukodl U HX
KOMOWHAIMSMHU.

KoMMyHuKaTHBHBIC yHHBepcalbHble y4eOHbIe JeHCTBHUSA:



. B XO0/€ OOCYXIEHHUsS Y4eOHOro MaTepualia, pe3yibTaTOB JIA0OPATOPHBIX PAbOT W MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TEMbI U BBICKA3bIBATh HJICU, HAIICJICHHBIC HA PCUICHHE
3aJauu ¥ MojajepKanue 01aroxkenaTeabHOCTH OOICHMS;

. COIIOCTAaBJIATh CBOM CYXKIEHHUS C CYXIECHUSMHM JAPYTMX YYAaCTHUKOB JMAiora, OOHapyXHUBaThb
pa3ianyne U CXOACTBO IMO3HULINN;

. BBIPAKAaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U IUCBMEHHBIX TEKCTAX;

. nyOIMYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITa (IKCIEPHMEHTA,
UCCIIEI0BaHUs, IIPOEKTA);

. IIOHUMAaTh U UCIOJIb30BATH IPEUMYIIECTBA KOMaHIHOW U MHJIMBUAYAJILHOW PabOThI P pEeIIEHUH

KOHKPETHOU (hPU3HUECKOM MPOOIEMBIL;

. MPUHUMATH I1IEJId COBMECTHOW JEATEIhHOCTH, OPTaHW30BBIBATH JCUCTBUSA MO €€ JTOCTHIKEHUIO:
pacIpeneNsaTh PO, OOCYXIaTh IMPOILECChl W Pe3yJbTaThl COBMECTHON pPadOThI, 0000mIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

o BBIIIOJIHATE CBOIO 4aCTh paGOTBI, J0CTUIasAd KAYCCTBCHHOI'O pE3yJjibTaTa 1o CBOCMY HaIIPABJICHUIO U
KOOpAUHHPYS CBOU I[CflCTBPI?I C APYTMMH YWICHAMU KOMAaHbI;
o OLICHMBATh Ka4yCCTBO CBOCIO BKJIaJa B 06H1HI>1 OpOAYKT IIO KpPpUTCPUAM, CAMOCTOATCIBHO

C(l)OpMy.HI/IpOBaHHbIM yY4aCTHUKaMH B3aUMOJICHCTBHS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBUA

Camoopranu3anus:

. BBISIBJIATH MPOOJIEMBl B JKU3HEHHBIX W YYEOHBIX CHUTyalUsX, TpeOymoIUX M pelIeHus
(bu3nuecKnux 3HaHUMH;

. OpUEHTHPOBATLCS B PA3IMYHBIX MOJAXOJAX NPUHATUS pelIeHUH (MHIUBUAYAIbHOE, MPHUHITHE
pelIeHus B rpynie, NpUHITHE PEeILIeHUH TPYyIoi);

. CaMOCTOSITENIbHO COCTaBJIATh aJTOPUTM peleHUs] PU3NUECKOM 3a/1auM WK IIJIaHa UCCIIEI0OBaHUS C

yu4€TOM HMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh IpejaaracMble
BApUAHThI PELICHUN;

. JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEICKT:

. JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluH U IpeJyIaraTh IUIaH €€ N3MEHEHNUS,

. OOBSICHATh NMPUUYUHBI JOCTH)KEHUS (HEOCTUIKEHUs) Pe3ybTaTOB AEATENbHOCTH, JaBaTh OLEHKY
IpPUOOPETEHHOMY OTIBITY;

. BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS (PU3UUECKOTO

HCCICAOBaHUA WA HpOCKTa) Ha OCHOBC€ HOBBIX O6CTOHTCJ’IBCTB, N3MCHHUBIINXCA chyauHﬁ,
YCTAaHOBJICHHBIX OIJ_II/I60K, BO3HHKIIINX prI[HOCTCﬁ;

. OLIEHHUBATh COOTBETCTBHUE PE3yibTaTa LEIH U YCIOBUSIM;
. CTaBUTh ce0si Ha MECTO JPYroro 4eioBeKa B XOJE CHOopa WIM JUCKYCCHU Ha HAy4YHYIO TEMY,
OHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

. MPU3HABATh CBOE MPaBO HA OIIMOKY MpPU pelIeHHH (PU3MUECKUX 3a/1a4 MM B YTBEPKICHUAX Ha

Hay4YHBIE TEMBI U TAKOE K€ MPABO JAPYIoro.
MNPEAMETHBIE PE3YJIbTATHBI

K xoHmy oOyuenuss B 7 Kjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTh Y 00yYAIOIIUXCS YMEHUH:



. UCIOJb30BaTh MOHATHUA: (U3NYECKUEe M XUMHUYECKUE SBICHMs, HAOIIOJEHHE, 3KCIIEPHUMEHT,
MOJIeIb, TUIIOTE3a, eIUHUIIBI (PU3UUYECKUX BEITHMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BEIIECTBA
(TBEpmoe, KHUAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IPSAMOJIMHEHHOE), TpaeKTOpus, pPaBHOAEHCTBYIOLIAs cuia, JAepopmauus (ymnpyras, I[UIacTUYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbI;

. pasnuyath seneHus (auddysus, TernnoBoe IBMKEHNE YaCTHII BELIECTBA, PABHOMEPHOE JABIKEHHE,
HEPAaBHOMEPHOE JBUKEHHME, UHEPLMS, B3aUMOAECUCTBUE TEJ, PAaBHOBECUE TBEPABIX TEJ C 3aKPEIIEHHON
OCBI0 BpallleHMs, Iepefaya JaBJieHUS TBEPABIMU TeJlaMH, XHIKOCTSIMU M Tra3aMH, aTMoc(epHoe
JlaBJIEHUE, IUIaBaHUE TeJ, IPEBpAILEHUs] MEXaHUYECKOW HHEpPruu) IO OINUCAHMI0O HX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

. pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHpE, B TOM YHCIIE
(du3nyeckue sBIEHUS B IPUPOJIE: MPUMEPHI IBUKEHUS C PA3JIMUHBIMU CKOPOCTSIMU B KUBOM M HEXUBOM
npupoje, IeicTBUe CUIIbI TPEHHs B IMPUPOJE M TEXHMKE, BIUSHHE aTMOC(EpPHOro JaBlieHUs] Ha >KUBOM
OpraHusM, IUIaBaHUE PbIO, pplYard B TEJE YEJIOBEKa, IPU ATOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHY10, BBIIEIIAT CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SIBICHUI;

. OIMCBIBATh N3YYEHHBIE CBOMCTBA TeN U (PU3NYECKUE ABICHUS, UCIOb3Ys (U3NUYECKHUE BETMUMHBI
(mMacca, 00bEM, IUIOTHOCTH BEIIECTBa, BPEMs, IyTh, CKOPOCTb, CPENIHSASA CKOPOCTb, CHUJIa YIIPYTOCTH, CHUJIa
TSKECTH, BEC Teja, CUila TPEHHUs, JaBiieHue (TBEPAOrO Tela, KUAKOCTH, Ia3a), BhITAJIKMBAIOLIAs CHIIA,
MeXaHH4YecKasi paboTa, MOUIHOCTb, IUIEYO CHIIbI, MOMEHT CHJIBL, KO3()()UIMEHT MOJE3HOTO JCHCTBHS
MEXaHU3MOB, KHHETHYECKass M NOTEHIMAJIbHAs SHEpPrus), HOpHU OMNMCAHUM IPaBHWIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICT HCHOJb3yEMbIX BEJIMYMH, UX OO0O3HAUeHHs M €IUHUIBl (PU3MUECKUX BEJIMYMH,
HaXOJIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

. XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHHUS M MPOLECCHl, MCIOB3Yys IpaBHUiIa
CIIOKEHUS cui (BAONb OJHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmenaa, NMpaBUIIO
paBHOBecHs pbryara (0J10Ka), «30J0TO€ MTPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHUs MEXaHUYECKOW IHEPTUH,
IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTHYECKOE BBIPAKEHNUE;

. OOBSICHATh (PU3MUYECKHE SBIEHUS, MPOLECCHl M CBOWCTBA TeJ, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallMii TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbBIABIATH INPUYMHHO--CIEJACTBEHHBIE CBS3H,
CTpPOUTH OOBSCHEHHE M3 1—2 JOrMYecKHX IaroB ¢ OMOpod Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemiatb pacué€THble 3a1aud B 1—2 AEWCTBUS, UCHOJB3Ysl 3aKOHBI U (OPMYJIbI, CBS3bIBAIOILUE
¢u3nueckre BeJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBUS 3a/1a4M 3allMChIBaTh KPaTKOe yCIOBUE, MOACTABIATh
¢usnyeckue BeNUYUHBI B (OPMYJIBl M TMPOBOAUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbIE JJAHHBIE,
HE0OXOUMBIE JJIs PElIeHNUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (GU3NYECKON BETMYNHBI;

. pacrio3HaBaTh MpPOOJEMBbl, KOTOPbIE MOXHO pEUIMTh MpPU MOMOIIM (HU3UUECKUX METOJOB, B
ONMCAaHUM HCCIIEJIOBAHUS BBIIENATH IPOBEPSIEMOE MPEANOJIOKEHHe (TUMOTe3y), pa3iudaTh U
MHTEPIPETUPOBATh MOMYyUYEHHBIH pe3ysibTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, J€NaTh BBIBOABI MO €ro
pe3ynbTaram;

. MPOBOJIUTH ONBITHI MO HAOMIOJCHHUIO (DU3MYECKHX SBICHUN WM (U3NYECKUX CBOMCTB TeI:
dopMynIMpoBaTE  TpOBEpsAEMbIE  NPEAMNONOKEHHUs, COoOMpaTh YCTaHOBKY M3  INPEII0KEHHOTO
000pyA0BaHus, 3alMCHIBATh XO/JI ONbITa U (POPMYITHPOBATH BHIBOBL;

. BBINIOJIHATh MpSMblE H3MEPEHHUS] pAcCTOSHUS, BpPEMEHH, MacChl Teia, o0bEMa, CHIBI H
TEMIIepaTypbl C MHCIOJb30BAaHMEM AaHAJIOrOBBIX M IM(POBBIX NPUOOPOB, 3aMUCHIBATH IOKA3aHUS
nprOOpPOB € YUETOM 3aJaHHOH a0COTIOTHOM MOTPEUTHOCTH U3MEPEHUH;



o MPOBOJIUTh HCCIICIOBAHWE 3aBUCHMOCTH OJHOW (PU3WYECKOW BEIWYUHBI OT JPYyrol ¢
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH IyTH PABHOMEPHO JBHXKYILErocs Tejla OT BPEMEHU
JBUKCHUS Tella, CWJIBI TPEHUS CKOJBKCHHUS OT Beca Tella, KauyecTBa oOpabOTKM MOBEPXHOCTEH TEN H
HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOMIAIX COIMPUKOCHOBEHHS TEJ, CHJIbI YIPYTOCTH OT YJJIMHEHUS
MIPY’>KUHBI, BEITAIKUBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH JKUJIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMN IJIaBAaHUS TE,
YCJIOBHM paBHOBECHSI pbluara M OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHMHM Y4Y€OHOTO HCCIIEIOBaHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATH HM3MEPEHUs, CIeAys MPEeAIOKECHHOMY IUTaHy, (QUKCHpPOBATh
pe3yibTaThl TOJYYCHHOH 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJAC MNPEIJIOKCHHBIX TaOMUIl U
rpaduKoB, NeNaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHHS,

. MIPOBOJNTHh KOCBEHHBIE H3MEPCHHS (PU3UYCCKHX BEIUYHUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH H
TBEPJIOTO TeJa, CHUJIa TPEHHUS CKOJBXEHUS, JaBICHUE BO3yXa, BHITAIKUBAIOIIAS CUJIA, ICUCTBYIOIIAs HA
HNOTpYXEHHOE B JKUIKOCTh TeNO, KOA(P(UIUEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXAHH3MOB), CIEAys
PEUIOKECHHOW HHCTPYKIIMH: TIPY BBITIOJTHEHUH U3MEPEHHI COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY U
BBIUKCIISATH 3HAUCHUE HCKOMOM BEIMYMHEI;

. coOJII0AaTh MpaBUiia TEXHUKHN 0€30MaCHOCTHU MpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

. yKa3bIBaTh MPUHIUIBI JCUCTBUSA NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOMIAIOIIMECS COCYIbI, OapoMeTp, pblYar, TOJBIKHBIA M HEMOJBIMKHBEIN OJIOK,
HAKJIOHHAS INIOCKOCTh;

. XapaKkTepu30BaTh NPUHIUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUUYECKHUX YCTPOWCTB C
OMopol Ha MX OMHCaHHUA (B TOM YHUCIE: MOANIMIHUKHA, YCTPOMCTBO BOJONPOBOJAA, THIIPABIMYECKUN
Mpecc, MaHOMETpP, BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMeTp), HCIOJIb3ys 3HAHUS O CBOWCTBAaX
(GU3HYECKUX SIBIICHUN U HEOOXOAUMBIE (PU3NICCKUE 3aKOHBI M 3aKOHOMEPHOCTH;

. MPUBOJIUTH TMpPHUMEPHl (HAXOIUTh HH(OPMALMIO O MpPUMEpax) MPAKTHUYECKOTO HCIOJIb30BAHUS
dbuznyecKkux 3HAHWA B TOBCEIHEBHOM >KM3HHM [UIsl oOecrieueHHs Oe30MacHOCTH TpHU OOpalleHuu C
npubopaMd U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHMsI 3JI0pOBbsI M  COOJNIONECHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH Cpelie;

. OCYIIECTBISTH OTOOP HCTOYHUKOB HMH(popmammu B VHTepHETE B COOTBETCTBUU C 3aJJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMM M MyTEM CPaBHEHMs PA3JIUYHBIX HUCTOYHUKOB
BBIICNIATH HHPOPMAIIHIO, KOTOpast SBJISETCS MPOTUBOPEUUBOM UITH MOXKET OBITh HETOCTOBEPHOM;

. WCIIONB30BaTh TIPU  BBIMOJHEHWH YYE€OHBIX 3a/laHUd  HAY4YHO--TIOMYJIAPHYIO  JIUTEPATypPy
buznyecKoro cojaep)KaHusl, CIPaBOYHBIE MaTepHallbl, pecypchl ceTu MHTepHeT, BlIajeTh HpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. cO3/71aBaTh COOCTBEHHBIEC KPATKHE MICHhbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopMaluu (PU3NUECKOTO coAepKaHMs, B TOM YHCIe NyOIMYHO JAenaTh KpaTKue COOOIICHHS O
pe3ylbTaTax MPOEKTOB WM y4eOHBIX HCCIECIOBAHHM, MPU 3TOM TPaMOTHO HCIOJH30BATh W3YyYEHHBIH
MOHSITUIMHBIN anmapar Kypca (pU3uKu, COPOBOKAATH BBHICTYIIJICHHE MTPE3EHTAIINEH;

. MPU BBITTOJTHEHUU YUYEOHBIX MPOCKTOB M MCCICIOBAHUI pacnpenessiTb 00sS3aHHOCTH B TPyIIe B
COOTBETCTBUH C IIOCTABJICHHBIMM 3aJadyaMM, CJICIWTHL 3a BBLINOJHEHHEM IUIaHa NEHCTBUM, aJcKBaTHO
OIICHMBATh COOCTBEHHBIM BKJIaA B JEATENLHOCTh TPYMIBI, BbICTpPAaUBaTh KOMMYHHKATHBHOE
B3aUMO/ICUCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K xonmy oOyuenuss B 8 kJjacce mpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUMN:

. WCIIOJB30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBH)KEHHE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOP(HBIC TeJa, HACHIIIEHHBI U HEHACBIIEHHBIN
nap, BIQKHOCTh BO3AyXa, TeMIEpaTypa, BHYTPCHHsS DHEPTUs, TEIJIOBOW JBHUTaTelb, AJIEMEHTAPHBIN



ANEKTPUUECKUH 3apsil, JICKTPUIECKOE TOJIe, IPOBOJHUKH U TUAIICKTPUKH, TIOCTOSTHHBIN AIEKTPHUCCKHI
TOK, MAarHUTHOE TI0JIC;

. pa3nuyarh sBJICHUA (TEIUIOBOE pAacUIMpEHHE W CKaTHe, Terionepenada, TEIUIOBOE PaBHOBECHE,
CMauyuBaHWe, KaNWUIAPHBIC SBJICHUS, WCHApEHHWE, KOHACHCAIMS, TIUIABJICHUE, KPHCTAJLTH3aIHs
(oTBepAeBaHUE), KUIICHHE, TEIUIonepeaada (TerIonpOBOIHOCTh, KOHBEKIIUS, U3ITyUYCHHE), FICKTPU3AIIHSI
TEJI, B3aMMO/ICHCTBHE 3apsI0B, IEHCTBHS HJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBIE
MarHuTOB, JCWCTBUE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, 3JCKTPOMAarHUTHAs WHAYKIHS) IO
ONHCAHWIO MX XapaKTEPHBIX CBOWMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JAHHOE (PU3NUECKOEe
SIBJICHHE;

. pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYECKHX SBJICHUN B OKPYXKAIOIIEM MHpE, B TOM YHCIIE
¢u3uueckue sBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE W KaNWUIAPHBIC SIBICHHUS B MPUPOJE,
KPHUCTaJUTBI B pUpoie, u3inydeHue CoiHIla, 3aMep3aHne BOAOEMOB, MOPCKUE OpHU3bI, 00pa30BaHUE POCHI,
TyMaHa, WHeEs, CHera, JJICKTPUYECKHE SBJICHUS B arMocdepe, DIICKTPHUYECTBO JKUBBIX OPraHM3MOB,
MarHuTHOE MoJie 3eMJiH, Jpeld IMOI0COB, POJIb MAarHUTHOTO TOJS JJIS KU3HH Ha 3emiie, MOJISpHOE
CHSIHHE, TIPU 3TOM MEPEeBOAUTH NMPAKTUYECKYIO 3a7ady B y4eOHYIO, BBLICTSATH CYIIECTBEHHBIE CBOMCTBA
(npu3HakK) GU3NYECKUX SBJICHUM;

. OIMCHIBATh U3YYCHHBIC CBOMCTBA TEJ M (PU3UUCCKUE SBICHHS, UCIIONIb3YS (PU3NUCCKUE BEITHUNHBI
(TemmepaTypa, BHYTPEHHSS SHEpPIHs, KOJIWYECTBO TEIUIOTHI, YJENbHas TEIUIOEMKOCTh BEIIECTBa,
ylIenbHas TeIUIoTa IUIABJICHHUsS, YJelbHas TeIUIoTa MapooOpa3oBaHUs, yAeIbHAs TEIUIOTa CrOpaHUs
TOILIMBA, KOA(PPHUIIMEHT TOJIE3HOTO JCHCTBHS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHASI BIAXKHOCTh BO3/yXa,
AJIEKTPUYUECKUI 3apsijl, CHJIa TOKa, SJCKTPUIECKOE HANPSHKEHHE, COMPOTUBIICHUE POBOJIHUKA, YACIHHOE
COIIPOTHBIICHUE BEIIECTBA, paboTa M MOIIHOCTH D3JEKTPUYECKOTO TOKA), MPH OMUCAHWU MPABUIHHO
TPAaKTOBaTh (DU3WYECKHIA CMBICI HCIIOJNB3YEMbIX BEIMYMH, OOO3HAYCHHS W EIUHHULBI (U3NIECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMYHUHY C IPYTUMU BETUYHMHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHHS W TPOLECCH, HCIOIb3ys OCHOBHBIE
TIOJIOKEHHS MOJIEKYJISIPHO--KMHETHYECKOW TEOPUH CTPOSHHSI BEIIECTBA, IPUHIIMIT CYTIEPIIO3UITNH TTOJICH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma Juis yyacTka LenH, 3akoH J[xoyms—
JleHla, 3aKOH COXpaHEHMsI SHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alIUCHIBAThH
€r0 MaTeMaTU4YECKOE BHIPAKECHHE;

. OOBSICHATh (M3WYECKHE TPOIECCHl M CBOMCTBAa TN, B TOM YHCIE M B KOHTEKCTE CHUTyalluid
PaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbISABIATH IMPUUYUHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
00BbsicHeHHE U3 1—2 JIOTMYECKUX IaroB ¢ onopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SBJICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

. pemarh pacu€THbIe 3amaud B 2—3 JCWCTBUS, WCIOJB3YsI 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckre BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3alUChIBATh KPAaTKOE YCJIOBHUE, BBIABIATDH
HEJIOCTAaTOK JAHHBIX JUIS peIIeHUs 3aJaud, BbIOMpaTh 3aKOHbI M (OPMYJIbl, HEOOXOAWMBIE IS €€
peleHus, TPOBOJAWTH pacu€Thl W CpPaBHHUBATH IIOJYYEHHOE 3HAUeHHWE (U3UYECKON BEIWYHHBI C
W3BECTHBIMU JIAHHBIMH,

. pacrio3HaBaTh NPOOJIEMbI, KOTOpblE MOXXHO PELIMTh TNPH HOMONIM (U3NYECKUX METOMOB,
UCTONB3Yysl  OIMCAaHWE HCCJIENOBAaHUS, BBLACIATH MPOBEPIEMOE  MPEINOI0KEHUE, OICHUBATDH
NPaBUIBHOCTD MOPSAKA MPOBEACHNUS UCCIIEIOBAHHUS, I€IaTh BHIBOIBI;

. MPOBOJIUTH OIBITHI TIO0 HAOMOJCHUIO (U3UYECKUX SIBJICHUH WIH (U3MUECKUX CBOWCTB TeEl
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCHUMOCTH JaBIIEHHs BO3/AyXa OT €ro o0bEMa, TeMmIeparypbl, CKOPOCTH
mpoliecca OCTHIBAHUS M HArpeBaHUs MPH M3JIyYeHHUH OT LBETa H3JIydarouield (MorIomaroei)
MIOBEPXHOCTH, CKOPOCTh HCIIAPEHUSI BOABI OT TEMIIEPATypbl *KHIKOCTH M IUIOIIAAN €€ MOBEPXHOCTH,



JNEKTPU3aLMs Tel U B3aUMOACHCTBHE dJICKTPUUECKUX 3aps0B, B3aMMOJACHCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3YaJIM3alysl MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEMCTBUSI MAarHUTHOI'O IOJIsl HA MPOBOJHUK C
TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBHUrATElNsl MOCTOSIHHOTO TOKa): (hOPMYIHPOBATH
IIpoBepsieMble IPEANIOJIOKEHUS, COOUPATh YCTAHOBKY U3 IPEJI0KEHHOI0 000PYI0BaHUs, OIMCHIBATh X0/
OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

. BBIIIOJHATH NPSMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BIAKHOCTH BO31yXa, CUJIbI TOKA,
HaNpsOKEHUS. C UCTIOJIB30BAHUEM aHAJIOTOBBIX MPHOOPOB U ATYUKOB (PU3MUECKUX BEIMYHH, CPAaBHUBATDH
pe3yJbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIIOTHON MOIPEIIHOCTH;

. IPOBOJUTh HCCIICZOBAHUE 3aBUCUMOCTH OJHOM (u3MyYecKOM BEIUYMHBI OT JAPYrod c
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHMH (3aBUCUMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €ro JJIMHBI,
IUIOIIA/IM TONEPEYHOr0 CEYEHUs M YAEIbHOIO COINPOTHUBIICHUS BEILECTBA IMPOBOJHUKA, CUJIBI TOKA,
UAYLIET0 4Yepe3 IMPOBOJHHUK, OT HANPSDHKCHHWsS HAa NPOBOJHUKE, HUCCICNIOBAaHUE IIOCIENOBATEIBHOIO U
HapajiebHOTO COEJMHEHUN NPOBOJHMKOB): IUIAHMPOBATh MCCIEIOBaHUE, COOMpaTh YCTAHOBKY MU
BBIMIOJIHATh W3MEPEHHUs, CIeAys NpPeIJIOKEHHOMY IUIaHy, (HUKCHpPOBATH pE3yJIbTAThl IMOJyYEHHOM
3aBUCHUMOCTH B BUJI€ TaOJIML U TpaUKOB, 1€]aTh BHIBO/BI 110 PE3yJIbTaTaM UCCIIEI0BAHUS;

. IIPOBOJIUTh KOCBEHHBbIE M3MEpEHHs (U3NYECKUX BEJIMYMH (ylelbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIJIEHUE IPOBOJHMKA, paboTa MU MOLIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS MPEAI0KEHHON MHCTPYKIUU, U BBIYUCIIATH 3HAUEHUE
BEJIMYUHBI,

. co0Jro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pPYI0BAHUEM;

. XapaKTepu30BaTh IMPUHLUUIBI JACHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB ¢
OIOpoil Ha MX ONMCAaHUA (B TOM 4YHCIIE: CHUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, NapoBas TypOMHA,
aMIEpMETp, BOJIBTMETP, CYETYMK DJIEKTPUYECKOM DHEPIUM, DJIEKTPOOCBETUTENbHBIE IPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKHE MPEIOXPAaHUTENH, 3JIEKTPOMArHumr,
JJIEKTPOJIBUTATENIb TOCTOSHHOTO TOKA), MCIOJIB3YS 3HAHUSA O CBOMCTBAaX (DU3MUYECKUX SIBICHUH U
HeoO0XouMble (PHU3HUECKUE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MHPOCTbIE TEXHUYECKHUE YCTPOMCTBA U M3MEpPUTENIbHBIE MPUOOPHI MO cXemMaM M
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBI TEpPMOMETpP, TEPMOC, IMCUXPOMETpP, TUTPOMETp, JIBUTATENb
BHYTPEHHEIO CrOpaHMs, »DJEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBbl DJJEKTPUYECKUX LENed cC
IOCJIE0OBATEIBHBIM U IApaJlJIeIbHBIM COEAVHEHUEM DJIEMEHTOB, pPa3jindas YCIOBHbIE 0003HauYEHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

. IPUBOANUTH MpPUMEPHI (HAXOAUTh HMH(OPMAIMIO O MPHUMEPax) MPAKTHUYECKOTO HCIIOIb30BaHUS
¢u3nueckux 3HAHUN B MOBCEJHEBHON >XU3HU JuId obOecrieueHHs Oe30MacHOCTH IMpH OOpaleHUH C
npubopaMl U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHHUS 3JI0pOBbS U COONIOACHHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOILEH cpelie;

. OCYLIECTBIISATh MOMCK HHpOpManuu (QU3HUUECKOro cojepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUH M MyTEM CpaBHEHUS JONOJHUTENBbHBIX HCTOYHMKOB BBIACNATH HH(POPMALHIO,
KOTOpasi SIBJISIETCS] IPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

. UCIIOJIb30BaTh IpPU  BBINOJHEHWM YYEOHBIX 3aJaHUi HAyYHO--TIOMYJISIPHYIO JIUTEPATYpPY
¢u3nUecKoro coaepxkaHus, CIPaBOYHbIE MaTepHajbl, pecypchl cetu HHTepHeT, BianeTh NpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO03/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KpAaTKHUE YCTHBIE cOOOmIeH s, 000011as nHhopMano U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COJIEP’KaHUs, B TOM YHCIIE IMyOJIMYHO MPECTaBIATh PE3YJIbTaTh
IIPOEKTHOM WM MCCIEAOBATEIbCKOM AESITENBHOCTH, NPU 3TOM TPaMOTHO HCIOJB30BaTh W3YUYEHHBIN
NOHATHIHBIN annapaT Kypca (U3MKH, COPOBOXKIATh BHICTYIUICHUE NTPE3EHTALIUCH;



. MIPU BBIMOJIHEHUH Y4Y€OHBIX MPOEKTOB U HCCIEeNOBAaHUM (DHM3MUECKUX MPOLIECCOB pPACIpPENEsaTh
00513aHHOCTH B I'PYyINII€ B COOTBETCTBUM C IOCTaBICHHBIMHU 33Ja4aMH, CJIEIUTh 3a BBIIOJHEHUEM IUIaHA
JeMCTBUI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESATEIHHOCTH TPYIIIHL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, IPOSBIISiS TOTOBHOCTD pa3peuiaTb KOH(IUKTHI.

K xoHmy oOyuenus B 9 KJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTPakaTh
c(OpPMHPOBAHHOCTh Y 00YUAIOIINXCS YMEHUI:

. HCII0JIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepualbHasl TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOTO MABWXeHMs, aedopmanus (ympyras, MUIacTHYecKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TSKECTU
TBEPJOTO Tejla, paBHOBECHE, MEXaHWYECKHE KOJeOaHUs U BOJIHBIL, 3BYK, MH(Pa3ByK U YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, HIKaJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTH,
CHEKTpPbI UCIYCKaHUSI U TIOTJIONICHHUS], albda-, 0eTa- 1 TaMMa-u3y4eHus, U30TOIbI, SAepHas JHEPreTHKa,
. paznuyath  sABIEHUS  (paBHOMEpHOE U  HEpPaBHOMEpPHOE  MPSIMOJMHEHHOE  ABH)KEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBH)KEHUE, CBOOOIHOE IMAaJIEHUE T, PAaBHOMEPHOE JBUKEHHE IO
OKpYKHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JIBUKECHUE, KOJIeOATEIbHOE IBUKCHUE (3aTyXarolue
BBIHYKJICHHbIE KOJieOaHWs), PE30HAHC, BOJIHOBOE JABID)KEHHE, OTPaKEHHUE 3BYKa, MPSMOJIUHEIHOE
pacupocTpaHEHUEe, OTPaKEHUWE U TMPEJIOMIIEHME CBETa, I[IOJIHOE BHYTPEHHEE OTPAKEHUE CBETa,
pasziokeHue O0e0ro CBeTa B CIEKTP U CI0KEHUE CHEKTPaJIbHBIX I[BETOB, IUCIEPCUS CBETA, ECTECTBEHHAS
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHME JMHEMUYATOro CIEKTpa M3JIy4YEHMs) IO ONMCAHHIO MX XapaKTEpHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUecKoe SIBICHHUE;

. pacrno3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3MUECKUX SBJICHHUM B OKPYXArolleM MUpE (B TOM UUCIIe
¢usnueckue SBJIEHUS B IPUpOJE: NPWIMBBL U OTJIMBBI, JBHXKEHHE IulaHeT COJHEYHOH CHUCTEMBI,
PEaKkTUBHOE JIBUJKEHUE JKUBBIX OPraHU3MOB, BOCIHPUATHE 3BYKOB JKMBOTHBIMM, 3E€MIJIETPSCEHUE,
ceificMuUeckue BOJHBI, I[yHaMH, 3XO, L[BeTa Tell, ONTHYECKHUE SBIEHHUS B IMPHUPOJE, OHUOIOTHYECKOe
neiicTBue  BUAMMOTO,  YJIbTPa(HONETOBOIO M PEHTI€HOBCKOI'O  W3IYyYEHHMH,  eCTECTBEHHBIH
PaAMOaKTUBHBIN (POH, KOCMUYECKHE JTyUH, PaJUOAKTUBHOE U3JTy4Y€HUE IPUPOIHBIX MUHEPAJIOB, JIeiicTBHE
PaAMOAKTUBHBIX M3JIyYEHUH Ha OPraHMU3M ueJOBeKa), IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/1adyy B
yueOHY10, BBIETIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

. OIMCHIBATh M3YYEHHBIE CBOIMCTBA Tel M (U3NUYECKUE SIBICHHS, UCIIONB3YS (PU3NUECKUE BETMUNHBI
(cpenHsisi 1 MTHOBEHHasl CKOPOCTh Teja IPU HEPaBHOMEPHOM [BHKEHHH, YCKOPEHHE, MepeMelleHUe,
IyTb, YTJI0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CUJIa TSAXKECTH, YCKOpEeHHEe CBOOOHOTO NaIeHuUs,
BEC Teja, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U MOIIHOCTb, MOTEHIMAIbHAS SHEPTHs
TeNa, NOJHATOTO HaJl IOBEPXHOCTBIO 3€MJIU, NIOTCHIIMAIbHAS HEPTUs CKATOM NPYKUHbBI, KWHETHYECKAs
SHEprus, NoJHas MeXaHW4ecKasi JHepIHs, IEPUOJI U 4acTOTa KoJieOaHW, JUITMHA BOJIHbI, TPOMKOCTb 3ByKa
U BBICOTAa TOHA, CKOpPOCTb CBETa, IIOKAa3aTellb MPEJIOMIIEHHS Cpelibl), MPH ONUCAHUHM TMPaBUIBHO
TPaKTOBaTh (DU3UYECKHI CMBICI HCIOJIb3YEeMbIX BEIMYMH, OOO3HAYEHMS U EJUHULBI (U3NIECKUX
BEJIMYHMH, HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUMHY C APYTHMHU BEITMUYMHAMH,
CTPOUTH IpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

. XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MTPOLIECCHI, UCIOJIB3YS 3aKOH COXPaHEHMUSI
SHEPruM, 3aKOH BCEMHUPHOIO TITOTEHMs, NMPUHLUI CYNEPNO3ULUU CHJI, NPUHLIMI OTHOCHUTEIBHOCTH
lNanunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHHS 3apsAJ0BOIO M MacCOBOTO YHCEN MpHU SAEPHBIX pPEaKIUsAX, MpPH 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUCBHIBATH €0 MaTEMaTUYECKOE BhIPAKEHHUE;

. OOBSICHATh (PU3MYECKHE MPOIeCChl M CBOMCTBAa TeJ, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
[IPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH IPUUMHHO--CIEICTBEHHBIE CBSI3U, CTPOMTH



00BsSICHEHHE M3 2—3 JIOTUYECKHX IIAaroB ¢ OMOPOW Ha 2—3 M3yYECHHBIX CBOMCTBA (PM3MYECKUX SIBIICHUM,
($U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pemars pacu€THble 3a7a4n (OMMPAIOLUECS HA CUCTEMY U3 2—3 ypaBHEHHUM ), UCIIOJIb3YS 3aKOHBI U
dbopMyIibl, cBs3bIBaroIIMe (pU3MUECKHE BETWYMHBI: HAa OCHOBE aHAlM3a YCIIOBUS 3aJaud 3alKChIBAaTh
KpaTKOE YCIIOBHE, BBISBIATH HEJOCTAIOIINE MM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOIMMBIE ISl PELICHHS, TPOBOIUTH PACUETHI U OLICHUBATh PEATUCTHYHOCTH MOTYYSHHOTO 3HAUCHHS
(bU3HYECKON BETUMINHBL;

. pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PELIUTh MPH MOMOLIM (U3HUYECKUX METOJIOB,
UCIIONIb3YSl  ONMCAaHWE  HCCIEJOBAHMS, BBIACIATH MPOBEPSEMOE  MPEANONIOKEHHE, OICHUBAThH
IIPABWJIBHOCTb IOPSAJKA MPOBEACHUS HCCIIECIOBAHMS, JEJIaTh BBIBOJbBI, HHTEPIPETUPOBATh PE3YJILTATHI
HaOJII0IEHUH U OIBITOB;

. MIPOBOAUTH OMbBITHl MO HAOMIOACHUIO (U3UUECKUX SABICHUN WM (U3MUECKUX CBOMCTB Tel
(u3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCHMOCTH Mepuoja KojeOaHuit
MPY>KUHHOTO MasiTHUKA OT MAcChl IPy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT aMILTUTYIbl MaJIbIX
KOJICOAHUH, MPSIMOJIMHEIHOE pacTpOCTpaHEHHE CBETA, Pas3jIoKEHHE OeJOoro CBeTa B CIEKTP, M3Y4YCHHE
CBOMCTB M300pa)kK€HUS B IMJIOCKOM 3€pKajie M CBOMCTB M300paskeHUs MpeAMeTa B COOHMparoleil TuH3e,
HAOJIO/IEHUE CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB M3IyUYEHHs): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY U3
n30bITOYHOTO Habopa OOOPYZOBaHUS, OMKHCHIBATH XOJ[ OIBITA W €ro pe3yJbTaThl, (OPMYIHPOBATH
BBIBO/IBI,

. MPOBOAUTHh MpPHU HEOOXOJUMOCTH CEpPHUIO0 NPSMBIX H3MEPEHHH, ONpeaensiss cpelHee 3HaueHHe
u3MepsieMoil Benmu4MHbI (POKYCHOE paccTOsiHuE COOMparoliel JHH3bI), 00OCHOBBIBATh BBIOOp criocoba
U3MepeHUs (U3MEPUTENBHOIO Ipubopa);

. MPOBOJIUTH HCCIIEAOBAaHUE 3aBUCUMOCTEH (DU3MUECKMX BEIMYMH C HCIOJIB30BAHUEM TPSMBIX
U3MEpEeHHH (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBI)KEHUH 0€3 HaYallbHON CKOPOCTH,
nepuoaa KojaebaHui MaTeMaTHYeCKOTr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETa
OT yIJIa MaJIeHusl U yIJia MPeJoMJICHHs OT yIJia MaJieHus1): JIaHUPOBaTh UCCIIEJOBaHUE, CAMOCTOATEIbHO
co0uparb yCTaHOBKY, (PUKCHUPOBATh PE3yJIbTaThl OJyUYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJTMYHH B BHUJIE
TabNuIl ¥ TpauKoOB, IeJaTh BHIBOJBI IO Pe3yIbTaTaM HUCCIIEIOBAHUS;

. MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIUYHH (CPEIHssI CKOPOCTh M YCKOpEHHUE Tesa
OpU PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHUE CBOOOJHOTO TMaJeHUs, JKECTKOCTb MPYXKHUHBI,
KOO PUITMEHT TPEHUS CKOJIBKEHUS, MEXaHUYeCKass padoTa U MOIIHOCTh, YaCTOTa U MEPUOJ KoJieOaHUM
MaTeMaTHUYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHUiia COOMpAroIlei JIMH3bI, PaliOaKTUBHBIH
¢doH): MIaHUPOBATH U3MEPEHUS, COOUPATh DKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIMOJHITH HU3MEPEHUS,
clenysl IpeyIoKEHHOW HMHCTPYKLMU, BBIYMCIATH 3HAYEHHE BEIMUYMHBI M aHAJIM3UPOBATh IOJyYEHHbBIE
Pe3yabTaThl C Y4ETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUH;

. co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;

. pa3nuyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (DM3MUECKUX MOJeNel: MarepualibHas TOYKa,
abCOTIOTHO TBEPJIOE TEJO, TOUEYHBI MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHasi MOJIeb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O SIpa;

. XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWUCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: COUAOMETpP, JAATUYMKHU TOJIOKEHHS, PACCTOSHUS U YCKOPEHUS,
pakera, 3XOJIOT, OYKM, MEepHcKol, (oToanmapar, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOM, TO3UMETP,
Kamepa BuiibcoHa), MCIOb3ysl 3HaHUSI O CBOMCTBaX (PM3UYECKUX SIBJICHUN M HEOOXOAUMBbIC (PU3UIECKUE
3aKOHOMEPHOCTH;



. HCIIOJNB30BAaTh CXEMbl M CXEMaTHYHBIE PHUCYHKH HW3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIIOTUYECKUX MPOLIECCOB MPH PEUICHUH y4eOHO--TTPAKTUYECKHX 3ajad,
ONITUYECKUE CXEMBI JIJIsl IOCTPOCHUS H300paKEHUH B IIJIOCKOM 3epKajie U COOMparolei JInH3e;

. MIPUBOJUTH MpPHUMEPbl (HAXOIUTh HH(OPMALMIO O MPUMEPax) MPAKTHUYECKOrO HCIOJIb30BAHUS
¢busznyecKkux 3HAHWM B IOBCEAHEBHOW >KHM3HU s oOecrieueHus: Oe30MacHOCTU MpH OOpalleHUH C
npubopaMu ¥ TEXHHYECKMMHU YCTPOMCTBaMH, COXPAaHEHHUS 3/0pOBbSI M  COONIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEIEHUS B OKPYKAIOIIEH CpeLE;

. OCYIIECTBIISITh MOUCK MHPOpMAIMK (PU3HUECKOTO coaepkaHus B VMHTepHETe, caMOCTOSTENbHO
dbopMynupys TOHCKOBBIH 3alpoc, HAXOAUThb IyTH OMNPEIENICHUs JOCTOBEPHOCTH IOJYYEHHOM
UH(OPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

. WCTOJb30BaTh IPH BBINOJHEHUHM YYEOHBIX 3a/JaHUl  HAYYHO--TIOMYJIIPHYIO JIUTEpaTypy
buznyecKkoro coaep)kaHus, CIPaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHET, BiaaeTh NpuéMamu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3llaBaTh COOCTBEHHbBIC IHCHMEHHBIE M YCTHBIE COOOLICHHWS Ha OCHOBE HH(MOpMAIH U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEpKaHMs, MyOJUYHO MPEACTABIATh PE3YJbTaThl MPOEKTHOU
WM KCCIEAO0BATENIbCKON AEATENbHOCTH, IPU 3TOM I'PAaMOTHO HMCIOJIb30BaTh HW3YyYEHHBIM MOHATUUHBIN
anmapar H3y4aemoro pasfena (U3MKH M COMNPOBOXAATh BBICTYIUIEHHWE Mpe3eHTaluel ¢ y4eToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaumeHoBaHue
(ungposbie)
n/  pa3sxesioB H TeM Bcer  Kourtpoubu IpakTuyeck
o0pa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
DU3HKA - HAVKE O bubmuorexa [JOK
11 4 2 https://m.edsoo.ru/7f416
pupoe 104
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrectBeHHOHayuH bubnuorexa [JOK
13 Bl METOJT 2 1 https://m.edsoo.ru/7f416
MO3HAHUSA 194
Uroro no pazneny 6

Paznen 2. [leppoHayanbHble CBeleHHS O CTPOEHHMH BellecTBa

Crpoctie bubmuorexa [JOK
2.1 P 1 https://m.edso0.ru/7416
BEIllECTBA
194
JIBrokenue u bubnnoreka [JOK
2.2 B3aNMOJICHCTBHE 2 1 https://m.edso00.ru/7f416
YaCTHIL BELECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
Mexanndeckoe bubmorexa HOK
3.1 3 https://m.edsoo.ru/7f416
JIBIKCHHE
194
WHeprms, Macca bubnmnoreka [JOK
3.2 pHHs, ’ 4 1 https://m.edsoo.ru/7f416
IIJIOTHOCTh
194
bu6mmorexa [IOK
3.3 Cwuia. Bunpl cuin 14 1 2 https://m.edso0o.ru/7f416

194
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https://m.edsoo.ru/7f416194
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Hroro no pazneny 21

Pasznea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
JaBJICHUS
4.1 N 3
TBEPJBIMU TEJIAMH,

KHUIKOCTAMHU U

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

razamMu
bubmuoreka [JOK
JlaBiaeHne
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTHU
194
bu6mmoreka [IOK
AtMmochepHoe
4.3 bep 6 https://m.edsoo.ru/7f416
JTaBJICHUE
194
JeicTBue

JKUJKOCTHU U Ta3a Ha
4.4 R 7 1 3
MOTpyKEHHOE B

HUX TCJIO

Utoro no pazneny 21

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Paznea 5. PaGora n MoHOCTDH. JHeprus

bu6mmoreka [JOK
Pa6ora n
5.1 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
Tpocthie bu6mmoreka [IOK
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
MexaHnnueckas bubmorexa HOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEpPTrus 194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 12
I[TPOI'PAMME
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8 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(ungposbie)
n/ pa3jiejioB U TeEM Bcer  Konrpoabnbl  IIpakTHyeck
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsl
pecypchl
Pa3gen 1. TensioBbIe ABJICHUSA
Crpoenue u bubnnoreka [HOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BEIIIECTBA ce
TeIUIOBLLE bu6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOIIECCHI
ce
Uroro no pazneny 28

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUS

DIIEKTpUYECKHE
3apsiibl. bubnunoreka [JOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aNMOJICHCTBHE
[TocTossHHBIM bu6mmoreka [IOK
2.2 AIIEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MArHITHEL bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS ce
ONeKTpOMarHuTH bubmorexa HOK
24 4 https://m.edsoo.ru/7f4181
ast MHTYKIIHS ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 145
I[MPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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9 KVIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne HanmMmenoBanue
(ungposbie)
n/ pa3jiejioB U TeEM Bcer  KonTpoabHn IIpakTHyeck
o0pa3oBaTe/ibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoThl
pecypchl
Pa3zgen 1. Mexannueckue siBJCHHUS
Mexanunuaeckoe
[r—— bubmuoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OIIMCaHMs _
BzaumoneiictBue bubnmorexa LOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
3aKOHbI bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEeHUs
a6
Uroro no pazneny 40
Pasznen 2. Mexanudeckne Ko1e0aHusi U BOJIHBI
MexaHn4eckue bubmmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoaeOaHus
a6
MexaHu4eckue bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazaeny 15

Pasnen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

DNeKTpOMarHuTH
o Hoe I bubnmnoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH 26
bI€ BOJIHBI o
Hroro mo pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHHs 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3BI 1 bu6mmorexa [IOK
4.2 ONTHYECKUE 6 3 https://m.edsoo.ru/7f41a4

IPUOOPHI

a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3noxenue

bubmuoreka [JOK

I[TPOT'PAMME

4.3 0enoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazaeny 15
Pa3gen 5. KBanToBbI€ IBJICHUSA
Ucnyckanue n bubnnoreka [HOK
51 MOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETAa AaTOMOM a6
Croere bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO S7pa
a6
ArenHbIe bubmuorexa [JOK
5.3 ACP 7 1 https://m.eds00.ru/7f41a4
peaxkuuu
a6
Uroro no pazneny 17
Pa3pnen 6. [loBTOopuTen1bHO-00001Ia0IIHIT MOAYIb
[ToBTOpEHUE U
000011IeHNE bu6mmoreka [IOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca GpU3MKH 3a a6
7-9 xnacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO 0



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosinyecTBO | DJIeKTPOHHBIE
4yacoB ugposbie
Nen/m  Tema ypoka wHpp
o0pa3oBaTe/ibHbIE
Bceero
pecypchl
1 ®du3uka — Hayka o npupone. AsneHus 1
MPUPOJIBI
Ou3nyecKue sIBICHUS
du3nyecKue BEIIMYUHBI U NX U3MEPCHHE
Vpok-uccnenosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”
Mertonbl HaydyHOro no3Hanus. Onucanue
5 (U3UYECKUX SIBJICHUHN C TTOMOIIBIO 1 bubnmorexa LOK
. https://m.edsoo.ru/ff09f72a
Mojiesei
Ypok-uccnenosanue "[Ipoepka
5 TUTIOTE3bI: JAIbHOCTH MOJIETA IIapUKa, 1
MYIIEHHOTO TOPU3OHTAIBHO, TeM OOJIbIIIe,
4yeM OoIibllie BhICOTA MycKa"
Crtpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBAIOIIHE JUCKPETHOE CTPOCHUE 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHUE YacTHI] BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJIIOJICHUIO TETIJIOBOTO PACITUPEHUS 1
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN
1 Bo/IbI. O000IIIEHNE 110 pa3Ieny 1 bubmmoreka [JOK
«lIlepBoHaYanbHBIE CBEACHUS O CTPOECHUU https://m.edsoo0.ru/ff0a0378
BEILIECTBA»
12 Mexanunyeckoe aBr>xeHue. PaBHoMepHoe 1 bu6mmorexa [IOK
Y HEPaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 CkopocTb. EquHHAIIBI CKOpOCTH 1
P AHHIT P https://m.edsoo.ru/ff0a079c
14 Pacyer myTH ¥ BpeMeHU ABWKEHUSI 1 bubnmorexa LOK
Y P https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T 1 bubnmuorexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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IImoTHOCTE BemiecTBa. Pacuer macchl u

https://m.edsoo.ru/ff0a0c10
bubmuoreka [JOK

16 o0Bbema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEJay»

18 Pemrenne 3amad o teme "[l1oTHOCTH bubnuorexa [JOK
BeniecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa

19 B3auMoeiicTBus Ten. Cuiia ynpyrocTH.
3akoH ['yka
JlaGopaTtopnast pabora «3yuenue

20 3aBHCHUMOCTH pacTsoKeHHs (nedopmariyim)

MPYKXUHBI OT MIPUIIOKEHHOUN CHUITBD»

21 SBnenue Tsarorenus. Cuna TsHKECTH
CBsI3b MEX]ly CUJION TSYKECTU U MacCou

22 tena. Bec Tena. Pemenue 3amad no reme bubmmorexa LOK

https://m.edsoo.ru/ff0al778
"Cuna tspxectu"

23 Cwiia TSKeCTH Ha JPYTuX IJIaHeTax. bubnuorexa [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 Mswmepetiite ciul. JunavomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHUJI, HaIPaBIEHHBIX 110 bubnuoteka [JOK
oAHOM npsMoi. PaBHOEHCTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agad mo reme
"PaBHoneiicTByrOIIas crt”

28 Cuua Tpenus u e€ Buapl. TpeHue B bubnuoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKECHUS bubnnorexka [JOK
OT CUJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIONIEH CHITBI
Pemenune 3amgau no remam: «Bec Tenay,

31 «I'papmueckoe nu300paxxeHue cui, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«Cunpy, «PaBHOAEHCTBYOIIAS CHIT»
39 KonTtponbHas pabora no Temam:

«MexaHndueckoe JBMKEHHEY, «Macca,
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IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
nzoOpaxenue cum», «CHUIIbD

Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
33
YBEJIMUCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3za. 3aBUCUMOCTD JIaBIICHUS bubmuorexa [JOK
rasza oT o0b€ma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnmoreka [JOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U T'a3e, BRI3BAHHOE bubnunoreka [HOK
JIEUCTBUEM CHIILI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «JlaBieHue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuaiontmecs cocy el https://m.edsoo.ru/ff0a2970
39 [MuapaBnyuyeckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBOH KUIKOCTHBII
Hacoc
41 ATtMocdepa 3eMITi U PUIHHBI ¢¢ bubnuoreka [JOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHNe httos://m.edsoo.ru/ff0a2bsa
43 H3mepenune atmocepHOTro aBIeHUS. bubnmnorexa [JOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEpPHOTO JaBJICHHS OT bubnnoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoun. AtmochepHoe bubnuoteka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo teme " AtmochepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TeN0. ApXuUMeI0Ba bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas pabota «Onpenenenue
48 BLITaJI'I)KHBI;IOHI:ﬁ CHUIHI, neffcmyromeﬁ Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJKOCTH
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca TeJla B bubnuotexa [JOK

BOJIE OT 00bEMA MOTPYKEHHOI B
KHJIKOCTh YaCTH TEJIay

https://m.edsoo.ru/ff0a3514
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bu6mmoreka [IOK

>0 Hnaparie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU
U onpejierieHre €€ rpy30noabEMHOCTH"

Pemenue 3agau no remam: «IlinaBanue
52 cynoB. Bo3nyxormnaBanue», «/laBnenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»

53 KonTpomnpHas padota o Teme «JlaBneHue

TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bubmuorexa [JOK

>4 Mexanurieckas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MortroCTs. EpHuttel MOIMHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenosanue "Pacuér MoimHoCTH,
pa3BUBaeMoM IpU MoaABEME 110 JiecTHULE"

57 [Ipocthie MexanusMmel. Priuar. PaBHOBecue
CHUJI Ha pblyare
Poryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopartopHas pabota «MccnenoBanue bubnuorexa LIOK

N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»

59 Pemenue 3a7au 1o Teme «Y CJIOBUS bu6mmoreka [IOK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment moneznoro aeicTBus
Mexanusma. Jlaboparopnast pabora

60 .

«M3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3agau mo reme "Pabora, bu6mmoreka [JOK
MoimHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanunveckas 3Heprus. Kunernueckas u bubnmuorexa [JOK
MOTEHUHAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmoreka [JOK
DHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKCIepUMEHTAIBHOE OIPE/IETICHHUE

64 W3MEHEHUS KHHETHYECKOUN U
MOTEHITUATBLHOW SHEPTHH MPU CKaTHIBAHUHT
TeJIa MO HaKJIOHHOM MIOCKOCTH"

65 KontponsHas padora no teme «Pabora u
MOIIIHOCTb. DHEPTUSD»

66 PesepBHbIi ypok. PaboTa ¢ TekcTamu mo bubnuorexa [JOK
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TeMme "MexaHnueckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

67

68

PesepBHelit ypok. Pabora ¢ TekcTamu 1o
teMme "JlaBieHue TBEPABIX TEN, KUAKOCTEN
1 ra3os"

PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo
teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosinyecTBO | DJIeKTPOHHBIE
4yacoB ugposbie
Ne i/ Tema ypoka ungp
o0pa3oBaTe/ibHbIE
Bceero
pecypchl
OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
1 KWHETUUYECKON TCOPUH U UX OIBITHBIE 1 bubmorexa HOK
P https://m.edso0.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHUEe CBOMCTB TBEPAOTO, )KHUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSTHUM BEIIECTBA HA 1
OCHOBE I10JIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
bubmuorexa [JOK
5 Kpucrannunueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmayuBaHue U KanUuJUISIPHOCTD. 1 bubmuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEPATYpPhI CO 1
CKOPOCTBIO TETIOBOTO JIBUYKEHUS YaCTHI]
9 Buytpennss sueprus. Cnoco0Ost 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buasl Teronepenaun 1
A ped https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTuueckoe
11 HUCIIO0Ib30BaHNE TETIIIOBBIX CBOMCTB 1 bu6mmorexa [IOK
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KommuectBo Temnorel. Y neapHas 1 bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 YpaBHeHHE TEIIOBOIrO OanaHca. 1 bubnuorexa [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas padota "HcciaenoBanue
14 SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH 1 bubmorexa HOK
. . P | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsiYeld BOIBI
Pacuer konmuecTBa TEMIOTHI,
15 1

HEOOXOIMMOTO JJII HarpeBaHUs Teja v
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BBLACIIACMOI'O UM IIPHU OXJTTAXKICHHUN

16 Jlaboparopuas pabota "Onpenencaue bubnnoreka HOK
yIEIbHOM TEIJIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IebHas TEII0Ta bubnmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepIEBaHUE
18 KPUCTAINTNYECKUX TeJ. Y IeTbHas TeIIoTa bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUIaBJICHUS
19 Jlaboparopnas pabota "Onpenencaue bubnunoreka [HOK
YICIbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHSI. bubnunoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnuorexa [JOK
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBIeHUS
BnaxnocTs Bo3ayxa. Jlaboparopnas
22 abota "OrmnpeneneHne OTHOCUTETBHON bubmmorexa LOK
P P " https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3/1yXa
23 Pemenue 3agad Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIHIBI paGOTHI TETIOBBIX
24 nsurateneif. [lapoas TypOuHa.
JIBurarens BHYTPSHHETO CTOPAHHS
o5 KIIZI renmoBoro asurarend. TeniaoBsie bubnuoteka [JOK
JIBUTATEINIM U 3alUTa OKPYKAIOLIEH CPEBI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUsI U MIPEBPALICHUS
SHEPTUU B TEILIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
27 teme "TemnoBsie siBeHus. I3meHnenne bubmmorexa [JOK
. . https://m.edsoo.ru/ff0ag3f2
arperaTHbIX COCTOSTHHH BEIIeCTBa
KonrtponbHas pabora o Teme "TemnoBsie
28 siBIeHUs. MI3MeHeHue arperaTubix bubmmorexa [TOK
. " P https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BEIeCTBa
29 DnekTpusauus tei. /[Ba poaa
INEKTPUYECKUX 3aPsI0B
30 Ypoxk-uccienoBanue "IIeKTpu3ausi Tel
MHIYKIMEeH U IPpU CONPUKOCHOBEHUH"
31 B3aunmopeiicTBre 3apssKeHHBIX Tell. 3aKOH bubnmoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4
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DJiekTpuyeckoe noje. HanpsskeHHOCTh

bubmuoreka [JOK

32 anekTpuyeckoro nosst. [IpuHmnun
P PHHT . https://m.edsoo.ru/ff0a8a0a
CYINEPHO3ULINH IEKTPUUECKUX MOJIeH
33 Hocwurenu snekTpudeckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [TpoBOTHHMKYN U AWDIICKTPUKHU. 3aKOH bubmuorexa [JOK
COXpPAaHEHUS JIEKTPUUECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mprMEHEHHE CBONCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 CYILECTBOBAHUA. VIcTOUHUKHN bubnmorexa LOK
4 ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUS PIEKTPUIECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO OISl Ha IPOBOTHUKH U
TUBJIEKTpUKN"
DIEeKTPUYECKHI TOK B METaJLJIaX, bubnunoreka [JOK
39
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1enb U €€ COCTaBHbIE
JacTu
Cuna Toxka. JlabopaTtopHas pabora
41 "U3MmepeHue u peryIupoBaHue CUITBI bubmorexa HOK
| P peryip https://m.edso0.ru/ff0a8bd6
TOKa
DnexTpuueckoe HanpshkeHue. BoiabTmerp.
42 JIaGoparopHas pabota "M3mepenue u Bubmmorexa LIOK
PaTOpHai p P https://m.edsoo.ru/ff0a9e14
pETyJIHPOBAHKE HATIPSHKCHUS
43 ConpoTuBieHNE TPOBOAHUKA. Y A€IBHOE bubnnoreka [JOK
CONIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
44 AJIEKTPUYECKOTO CONPOTUBIICHUS bubnuorexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIA N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus1 U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIPSIKEHHUS. bubnnorexka [JOK
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas pabota "HccienoBanue
46 3aBUCHMOCTH CHJIBI TOKA, UTYILIETO Yepes bubmuoreka [IOK
PE3UCTOP, OT COMPOTUBIIEHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaJLIEIBHOE

COCAUHCHUA IMTPOBOAHUKOB
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JlabopaTtopHas padora "IIpoBepka
MpaBUJIa CIIOKEHUS HAMPSDKEHUH MPH

bubmuorexa [JOK

48
MOCE0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas padota "IIpoBepka
49 g aBIfna ;J)m CI/IIJ)'IBI TOKa npn ’ bubnnorexa LIOK
P P " https://m.edsoo.ru/ff0aadle
napauieIbHOM COEAMHEHUN PE3UCTOPOB
Pemrenue 3a1au Ha mpuMEHEHUE 3aKOHA
50 Oma 111 pa3InyHOTO COCTMHEHUS bubmmorexa [JOK
P https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubmuorexa [JOK
Toka. 3akoH J[xoys-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas pabora "OmnpeneneHue
52 a60TpLI u Il;omlfocnxl 3JIeKTpI/I‘IeCKOFO bubnmorexa LOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYecKre ey 1 MOTPeOnuTenn
53 AICKTPUICCKOMN YHEPTUU B OBIT bubmorexa LHOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 TeMe "DIIeKTpUYecKHe 3aps/ibl. bubnnorexka [JOK
3apspKeHHBIC Tela U UX B3aUMOJICUCTBUSI. https://m.edsoo.ru/ff0abd2c
ITocTOSHHBIN MEKTpUYECKUI TOK"
KonTponbhas padbota no teme
55 "DnexTpudecKue 3apsanl. 3apsKeHHbBIS bubnunoreka [JOK
TeJla ¥ uX B3auMoaercTBHA. I10CTOSTHHBIHM https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 [TocTosiHHBIE MATHUTBI, UX
B3aUMOJICVICTBHE
57 VYpok-uccnenosanue "M3yuenue nonen bubnuoteka [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOe nosie. MarHuTHOE 1moJie 3eMiiu bubmuorexa [JOK
U €0 3HaueHHUe JUIA )KU3HHU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarauTHoe nosne
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1osie bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMmeHeHne HIeKTPOMArHuTOB B
50 texHuke. JJaboparopuas pabota bubnmoreka [JOK
"N3yueHue qeiCTBUS MarHUTHOTO I0JISI HA https://m.edsoo.ru/ff0ac74a
MIPOBOJHUK C TOKOM"
61 DneKTpOABUTaTEIb IOCTOSTHHOTO TOKA. bubnuoreka [IOK

Hcnons30BaHue dIEKTPOABUTATENICH B

https://m.edsoo.ru/ff0ac86¢c
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62

TEXHUYECKUX YCTPONUCTBAX U Ha
Tpancmopre. JlabopaTopHas padora
"KoncTpyupoBaHue u u3ydeHue padoThl
3JIEKTpOBUTATEINS "

Omnbrtel @apasest. 3akoH

AJIEKTPOMArHUTHON UHAYKIUU. [TpaBuio
Jlenna

63

OnekrporerepaTop. CriocoOb! MOTyYeHUS
JIIEKTPUYECKON SHEPTUU.
DNEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX
HCTOYHUKAX SHEPTUu

64

65

66

[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
Teme "DIEeKTPUYECKHEe U MAaTHUTHBIC
SIBJICHUS"

KonTtponbHas pabora 1o Teme
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

PesepBHylit ypok. Paborta ¢ Tekctamu 1o
TeMe "TenoBbie siBiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

68

Pesepaubiit ypok. Paborta ¢ Tekcramu mo
teMe "[locTosHHBIN 2neKTpuyecKuil ToK"

PesepBHylit ypok. Paborta ¢ Tekctamu 1o
Teme "MaruuTHeie siBIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6
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9 KVIACC

KosanyecTBO | JJIeKTPOHHBIE
Nen/m Tema ypoka acop unpposere
oOpa3oBaTe/ibHbIE
Bcero
pecypchl
1 Mexannueckoe JBrkeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [{OK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIMHEHOE JBHYKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE
4 nBixkeHne. CpesiHssi 1 MTHOBEHHAS 1
CKOPOCTH
5 [IpssMonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBOKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopHas padota "Onpeaenenue
7 ycxogeHml: TCH: npu paBHOI;)/CKOpeHHOM 1 brbmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MIIOCKOCTH
8 CBoOoiHOoe manenue tei1. OnbiTel [anmes 1
PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.
9 [Tepuon IE 9acToTa 06pameHm.p J};HHefIHaSI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ael76
U yTJI0Basi CKOPOCTH
10 LleHTpoCTpEMUTENBHOE YCKOPEHUE 1
. but6mmorekxa [IOK
11 [Iepsrlii 3akoH HetoToHa. BekTop cuiibt 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 bu6muoreka [JOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tpertwnit 3akon Herotona. Cymnepro3unus 1 bubnmoreka [JOK
cuiI https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB 1 bubnuoteka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6c
but6mmorexa [IOK
15 Chua ynpyroctH. akon I'yka L https://m.edsoo.ru/ff0aeca?
16 Penrenue 3amaud mo teme «Cuiia 1

YIPYTOCTH
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JlaGopaTtopHas pabora «OnpeneneHue

bubnunoreka LIOK

17
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunorexa LIOK
18 Chuia Tpenus https://m.edsoo.ru/ff0af738
bubnunorexa LIOK
19 Pemenue 3amau mo reme «Cuita TpeHUSD» https://m.edsoo.ru/ff0afa26
Jlabopatopnast pabora "Ornpeznenenue bubnmoreka [JOK
20
Kod(puImeHTa TpeHHS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agad mo teme "3aKkoHBI bubnuorexa [IOK
Herorona. Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubmorexa HOK
' P A https://m.edsoo.ru/ff0af044
NaICHUS
VYpok-koHpepennus "JIBuxeHue Tl
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTuku"
24 Pemenue 3agau mo reme "Cuita TSODKECTH U bubnuorexa [IOK
3aKOH BCEMUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8
[IepBas kocMHuueckas CKOPOCTb. bubnuoreka [IOK
25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.
26 AGcomoTHO TBEpAOE Teno. PaBHOBecue bubnmnorexa [JOK
TBEPOTIO TEJA C 3aKPETUIEHHOM OCBIO https://m.edsoo.ru/ffOafe36
BpaIeHus
27 MowmenT cuisl. LleHTp TsokecTn
28 Pemenne 3amau mo remMe "MOMEHT CHIIBL. bu6nmorexa LIOK
entp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
29 TeMme "MexaHu4ecKoe JIBUKEHUE bubmorexa HOK
N "H ' https://m.edsoo.ru/ff0b0408
B3aumoneiicTBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHu4ecKkoe JBUKEHUE bubmorexa [TOK
N 8 | ’ https://m.edsoo.ru/ffOb06ec
B3aumoneiicTBue Ten
Nmmynsc Tena. Miynbse critbl. 3aKOH
31 COXPAaHCHHUS UMITYJIbca. YTIPYTOE bubmorexa [TOK
P y o py https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOICHCTBUE
Pemrenne 3ama4 mo reme "3akoH bubnunoreka LIOK
32
COXpaHEeHUs UMITyJbca' https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHdpepenuus "PeakTuBHOE

JBUKEHHE B IPUPOJAE U TEXHUKE"
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bu6nmorexa [IOK

34 Mexanudeckas paboTa 1 MOIITHOCTb https://m.edsoo.ru/ffob0ag4
35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH U bubnuorexa [{OK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OrnpezaeneHue
36 pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH»
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPrus
38 Kunerudaeckas sneprus. Teopema o bubmuoreka [{OK
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B MEXaHUKE
40 JlabGopaTtopHas pabora «M3yueHue 3akoHa bubnnorexa [JOK
COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KoiebarenbHoe IBUKEHHUE B €TO bubmuoreka [{OK
XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojebanus. Beinyx/1eHHbIE bubmmoreka [JOK
KoJjeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTndecKkuil ¥ Npy>KUHHBINA
MasTHHKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui oT KEeCTKOCTH bubnmorexa [TOK
https://m.edsoo.ru/ffOb197a
MPYKUHBI U MacChl Tpy3a»
45 [IpeBpamienue 3HEpruu npu
MEXaHUYECKUX KOJEOAHUIX
JlaGopaTtopHas pabota «OrnpeneneHue
46 qaCTome Hpneplfona Kone6afmII;1 bubmmorexa [JOK
https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCHUMOCTH TIEPHO/Ia KOJIeOaHmit bubnunorexa LIOK
rpys3a, MOJBEMIEHHOTO K HUTH, OT MACChI https://m.edsoo.ru/ff0b197a
rpy3a»
Mexanudeckue BoHbI. CBOMCTBA
48 MexaHudeckux BoJH. [IpoionbHbIe U bubmmorexa [JOK
https://m.edsoo.ru/ff0b21fe
MIOTIEPEYHBIC BOJTHBI
VYpok-koHpeperuus "MexaHuueckne
49 BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"
50 3ByK. PactipocTpanenue u oTpakeHue
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3ByKa

Ypok-uccnenosanue "Habmonenne

51
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
53 Ypok-koHpepeHmus "YabpTpa3Byk u bubnunoreka LIOK
nH(]pa3ByK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
54 TeMe ""3aKOHBI COXpaHEHHUS bubmorexa HOK
P ' , https://m.eds00.ru/ff0b25f0
Mexanndeckue KojieOaHus U BOIHBI
KonTponbhas pabota no teme "3akoHBI
55 coxpaHeHHus. MexaHn4ecKue KojieOaHus 1
BOJIHBI"
56 DJIEKTPOMAarHUTHOE IOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-konpepenus "llkana
58 3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30BaHue bu6nmorexa LIOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsasn"
Ypok-uccnenosanue "M3ydeHue cBONCTB
59 DJIEKTPOMArHUTHBIX BOJIH C IIOMOIILIO bubmorexa LHOK
P | https://m.edsoo.ru/ffOb2c6c
MOOUIIBLHOTO TenedoHa
50 Pemenue 3agau Ha onpeeeHNE YacTOTHI
U ITTUHBI YJIEKTPOMArHUTHOM BOJTHBI
DIeKTpOMarHuTHas IpUpoIa CBETa.
61 Cxko orc):TL cBeTa Bongosme CBOMCTBA bubmorexa [JOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS bubmrorexa LHOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
Counia u JIynsl
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 Pernrenne 3a1a4u Ha IpUMEHEHHE 3aKOHA bubmorexa HOK
p https://m.edsoo.ru/ff0b38c4
OTpaKeHHsI CBETa
64 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS bu6muoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHue OJHOTO BHYTPEHHETO bubmrorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOIAX
66 JlaboparopHuas pabota "Hccienoanue
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3aBUCUMOCTH yTJIa MPETOMICHHS
CBETOBOTO JIy4a OT yIJIa IMaJICHUs Ha
rpaHuiie "BO31yX-CTEKJIO

Ypok-koHpepennus "Vcnons3oBanne

67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunorexa LIOK
68 Jluna3el. OnTudeckas cuiia JIMH3bI httos://m.edsoo.ru/ffob3f2c
. bubnunorexa LIOK
69 [TocTpoenue n3o0paxeHUi B JTMH3AX https://m.edsoo.ru/ffob4dda
JlaboparopHas padota "Onpenenenue
70 Q)OKyEHorI()) paCETOHHI/ISI u OII)'ITHHCCKOﬁ bubmmorexa [IOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JIMH3BI"
71 Ypok-koH(pepenmus "OnTuieckue bubnnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "legexTrl 3peHusl.
Kax coxpanuts 3peHue"
Paznoxxenue 6enoro cBeta B CIIEKT.
74 OmnebiTel HetoToHa. CroxxeHue brbmmorexa LIOK
https://m.edsoo.ru/ff0c0f4c
CIEKTpalIbHBIX 11BeTOB. [lucnepcus ceera
JlaGopaTtopHas pabota "OMbITHI 11O
75 pa3JI0XKEHUIO OENOTo CBeTa B CIEKTP U bubmuorexa [IOK
BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukym "BoaHOBBIE CBOMICTBA
76 CBETa: JAHCIIepCusi, HHTepPEepeHIINS U
mudpaxus"
77 Omneiter Pe3epdopia u muranerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanne v MOMIONIEHUE CBETa aTOMOM. bu6muoreka [JOK
KBanTel. JInHEHyaThIEe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmroneHne cCieKTpoB bubnmoreka [JOK
UCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bubnnorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJICIIb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIC TIpeBparieHus. M3oTombl but6mmoreka [IOK
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Pentenue 3amau mo teMe: "PannoakTUBHEIE

https://m.edsoo.ru/ffOclal4
bubnunorexa LIOK

84
npespaiieHus"” https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacnana
Vpok-xoHpepeHuus "PagnoakTuBHBIE

86 1/13131 ‘leHI/If(Il) Bpn APOJE, MEIUIIHE Bubmaorexa ITOK

YACHIGLB TPHPOAS, ’ https://m.eds00.ru/ff0c2126
TEXHHUKE

87 SnepHblie peakiu. 3aKOHbI COXPaHEHUS bubnmoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YMCEN https://m.edsoo.ru/ffOcl1c58

88 DHeprusi CBSI3u aTOMHBIX siziep. CBs3b bu6nmorexa LIOK
MaccChbl U SJHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHbie
peakun"

90 Peakuuu cunTe3a u neneHus saep. bubmmoreka [JOK
Nctounuku sueprun CosHiia v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "SAnepuas

91 sHepreTuka. J[eMcTBHUs palMOAKTUBHBIX
W3JIyYeHHUI Ha )KUBBIC OPTaHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

92 TeMe "DIIeKTPOMAarHUTHOE ToJIE. bubmuoteka [IOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTponbhas pabota mo Teme

93 "DIeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIC
sBICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnmoreka [JOK
pabotsl 1o kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6meHue. Pemenue

95 ACYETHBIX U KAYeCTBEHHBIX 33]1a4 110 Bubmmorexa [IOK
P | " https://m.edso00.ru/ff0c2572
TeMe "TernoBbie mporecchl
[ToBTOpenue, o6o6meHue. Pemenue

bubnunoreka LIOK
96 pacYeTHBIX U KaYeCTBCHHBIX 3aJ1a4 110
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TerioBeIx aBuraTesnei”
[ToBTropenue, 06001eHue. Perenne

97 ACYETHBIX U KaYeCTBCHHBIX 33124 110 bubmmorexa [JOK
p .\ g https://m.edsoo.ru/ff0c2b30
teme "KII/ anekTpoycTaHOBOK

08 [ToBTOpenue, o606menHue. JlabopatopHbie bu6mmoreka [JOK
pabotsl o Kypcy "CBeToBbie sIBIEHUS" https://m.edsoo.ru/ff0c2c52

bubmuoreka [IOK

99 [ToBTOpenue, 0606menue. Pabota ¢ 1

https://m.edsoo.ru/ff0c2d6a
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TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B
MmexaHuke"

100 [ToBTopenue, 0600menue. Padora ¢ bubnuoreka [JOK
tekctamu 110 Teme "Koaebanus U BOIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHue. Pabora ¢ bubnmnoreka HOK
TekcTaMu 110 TeMme "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U sijepHast 1
¢duzuka"

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., iBanoB
A.N., AxumonepHoe o6miectBo «M3marensctBo «IIpocBemennes

» ®usuka, 8 kiacc/ [epwimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oomectBo «M3narenscTBo «IIpocBemenner»

» ®usuka, 9 knacc/ [epeimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«H3parenbpcTBO «IK3aMeH»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

- Jlykammmk B.1. Co6opHHK BOIpocoB U 3aaa4 1o pusuke 7-9 kiace. - M.: [Ipocsenienue,
2010

- KonTpomasHBIe 1 camocTosTenbHbIe paboThl 1o (husuke 7 kiacc. ['pommesa O.1., M.:
Ox3amen, 2010r.

- KontponbHbie 1 caMocTosiTeNbHbIe paboThl Mo (usuke § kiacc. 'pomiena O.U., M.:
Ox3amen, 2013r.

- KontponsHbie u camocTosiTenbHbIe padboTh 1o pusuke 9 kinace. ['pomuesa O.U., M.:
Ox3amen, 2010r.

- Iunaxktuueckue matepuainsl. Gusuka 7 xknacc. A.E.Mapon, E.A.Mapon M.: [Ipoda, 2013
- Iunaxtuueckue matepuansl. Gusuka § knacc. A.E.Mapon, E.A.Mapon M.: [Ipoda, 2013

- Iunaxktuueckue matepuansl. duszuka 9 xkimace. A.E.Mapon, E.A.Mapon M.: [Ipoda, 2013
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