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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS W OPTaHU3alHMI0 H3yYeHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOrO COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIbKY (PU3HMUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CIO0C00Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MpEIoJiaraeT OBJIAJEHUE
CIIEIYIOIUMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

* OTICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATH JIAHHBIC U UCIIOJ30BaTh HAYYHBIC I0KA3aTEIbCTBA
JUJIS1 TIOJTYYEHUSI BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

e IPUOOPETEHNE HHTEpEcCa U CTpEeMJICHHS OOydYalomuXCsl K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE NPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUS U (OpMUpPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

 popMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa U3yYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e popMUpOBaHUE TMPEACTABICHUA O PO (U3UKU JUIsl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oynymieit
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTikeHne 3TUX Liefied MmporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

e MPUOOPETEHNE 3HAHUM O JUCKPETHOM CTPOCHMHM  BEHIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

o IPUOOpPETEHUE YMEHUMN OINUCHIBATH U OOBICHATH (DU3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

¢ OCBOCHHE METOJIOB pEHICHHs] TMPOCTEHIIMX pacy€THBIX 3amad ¢
UCTIOJIb30BaHUEM duzngecKkux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HAOJI0/aTh MPUPOJHBIC SIBJICHUS W BBIMOJIHSATH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNKen (U3HUUYECKOTO COAEpIKAHUS,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO cO c(epamu npodeccuoHaabHON eSITENHbHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JISJacT BEIOOP MPOBEACHMS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabOmogaeMoro apyieHus. Onucanue GU3NUecKux SBJICHUM ¢ TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. Dusnueckue NpuOOpsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpezeneHne UEHbI IEHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3bl: JATBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJIbIle BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YAaCTHL[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YACTUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHue U B3aUMOJAEMCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJia
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, NEMOHCTPHUPYIOIIHME 3aBUCUMOCTH pacTshkeHus (medopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIECHUS! U YBEIUYECHHS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napagokc. Coobmaromuecs: cocybl. [ uapaBiniecKkue MEXaHU3MBbI.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3qylmHOW oOosouku 3emiu. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEHHs aTMOC(PEPHOTO JTaBICHUSI.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauueckuu mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBue IUIaBaHMsS TEJN: IUIABAHUE WIIM MOTPYKEHHUE TEJ B 3aBUCHMOCTHU
OT COOTHOUIEHUS TUIOTHOCTEH TeJa U )KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TEJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUIKOCTh YaCTH T€JIa U OT MJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mnpaBuiia paBHOBECUsS pbluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE pACIIUPEHNE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHUA OT aTMOC(hEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS FHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHenne naBieHHs Ta3a MPU U3MEHEHWH 00bEMA W HArpEeBaHWM WA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenust.

. HabmoieHue nocTossHCTBa TeMIEpaTyphl PH IJIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl O HAOIIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPhI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIMJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoymns—JIeHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3aumoaelWcTBHE  IMOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIEeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DIEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MogenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIM pasps.
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. I3MepeHne Cuitbl TOKa aMIIEpMETPOM.

. I3MepeHune 351eKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrtar n MmarasuH COIpOTUBIICHUN.

. B3anmoenicTBre MOCTOSHHBIX MAarHUTOB.
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. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXHOCTH pa3aCaCHUs IIOJHOCOB MaruuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTpU3alMM Tl MHIYKUUEH U Ipu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IpU  UX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA MTPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJja IIPU HEPABHOMEPHOM JBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u uvacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenune mmmyinbca. UMIynbe CUiibl. 3aKOH COXPaHEHHS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [l0TeHIIManbHas SHEPrUs CxKAaTOU NpyKUHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU IBUKCHUU TEJIA MO ICHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJ1e0aHMsI M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KoeOaHUid MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh MEpHoJia  KoJjeOaHUid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
AIEKTpOMArHuTHoIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHMIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOH IpenomieHus cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckomna. I'Jla3 kak onTudeckas cucrema. biau3opykocTe u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX 1[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEJOMIIEHUS CBETOBOIO Jyya OT yria
NaJEHUS HA TPAHULE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTIPUSITHIO LIBETAa MPEAMETOB MPH UX HAOIIOJEHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- 1 ramma-usnydenusi. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. Mcrounnku 3aeprun ConHLa U 3BE3 1.

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. Msmepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy MO (u3uke s 0O0y4aroumxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPOIE ¥ TIOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIB30BaHUS PA3JIMUYHBIX HCTOYHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHHs HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3UUECKOW HAyKu: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENBHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJNEKTPUUECKUM M TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTH€ B PEIICHUM MPaKTUYECKHX 3a1ad (B pamMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJI1 pEIIeHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSIM COLHUAJIBHON W NMPHUPOTHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTHh B (DOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



eBBISIBJISITh W XapaKT€pU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(ssBIIEHUN);

e YCTAHABIIMBATh CYIIECTBEHHBIA MpPU3HAK KIacCU(UKAIMU, OCHOBAHUS IS
000OIIEHNS U CPaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JTAHHBIX U HAOJIOJACHUIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh TIPUYMHHO--CJICJCTBEHHBIE CBA3U MPU HU3YYCHUH (DPUINYECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pellieHus] Y4eOHOM (PU3nyecKkon 3aauu
(cpaBHEHHME HECKOJIbKMX BapMAaHTOB pEIICHMs, BBIOOp HauOoliee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

e ICTIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUI MHCTPYMEHT MO3HAHUS;

e IPOBOJIUTH 10 CAMOCTOATENILHO COCTABJIEHHOMY ILJIAHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3MUECKOTO
SIBJICHUS,

¢ OIICHMBAaTh HA TNPUMEHUMOCTH M  JIOCTOBEPHOCTh  HWH(pOpPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (PUIUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

o IPUMEHSTHh PA3JIMYHBIE METOJBI, HHCTPYMEHTHI W 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
bu3nYecKon 3a1a49H,

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OpMYy  TpeaCTaBICHUSA
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpauKoi 1 1X KOMOUHAIIMSIMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

eB XOJI¢ OOCYXJEHHs y4eOHOro Marepuala, pe3yiabTaToOB J1a00OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
OJ1arokesIaTeIbHOCTH OOIIEHNUS;



e COIIOCTABJISITh CBOM CYXKIEHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OoOHapyXMBaTh Pa3IM4YUE U CXOACTBO MO3UIIMIA;

e BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

o MyOJIUYHO TPEJICTABIATh PE3YIbTAaThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHOW U MHIAUBUAYAIbHON
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

e IPUHUMATH 1IEJIM COBMECTHOM JIESITEIIbBHOCTH, OPTaHU30BbIBATH JIEHCTBUS I10
€€ JIOCTIDKEHUIO: pacHpelessiTb poyid, OOCYXIaTb IPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJBKUX JIIOJICH;

* BBIIIOJIHATH CBOKO 4acTh PaOOThI, JOCTUras KaueCTBEHHOTO pe3yJibTaTa II0
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YICeHAMH KOMaH/bL;

¢ OLICHMBATh KA4y€CTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIINX JJIs
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATHCS B  PA3IMYHbIX  M[OAXOAAX  NPHUHATHS  pelIeHUi
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauul WU
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUs)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

e OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJI U YCIOBUSM,;

e CTaBUThH ce0s Ha MECTO JPYToro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;



e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NYECKUX 3a7a4d Wid B
YTBEPKJICHUSIX HA HAYyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e ICTIOJHL30BATh TOHATHS: (PU3NUECKUE U XUMUUICCKUEC SBICHUS, HAOIOCHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, EAUHUIBI (PU3UUYECKUX BEITUYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS  BemiecTBa (TBEPIOE, KHUIKOE,
razoo0pas3Hoe), MEXaHH4eCKoe ABMKEeHHE (pPaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHUSI, PABHOMCHUCTBYIOMIAS CHIIA, JePOpMaIIHs
(ympyrasi, IiacTudeckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuuaTh sBiCHUS (AUQGy3us, TEIUIOBOE BUKEHHWE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JBHKEHUE, HEPABHOMEpPHOE JBWKECHHUE, HWHEPIuS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalleHus, Tepenada JaBICHUS TBEPABIMU TeJIaMH, >KHIKOCTSIMH U
razamu, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKOM SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TaHHOE (PU3HUecKoe SBICHHE,

e PACIIO3HABATh  MPOSBICHHE M3YYCHHBIX  (DU3UYECKUX  SBJICHHA B
OKpYXaloleM MHpEe, B TOM uhcle (U3UYCCKHE SBICHUS B TMPUPOJIC:
MpPUMEPHI JIBMKCHHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKUBOW U HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO JTaBJICHUS HA KMBOW OpPraHW3M, IJIaBaHUE PbIO, phIUard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3y4YEHHBIE CBONCTBA TeN W (PU3UYECKUE SBICHUS, UCIOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHUJIa YIPYTOCTH, CUJia TSHKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KOI(D(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAIbHAS JHEPTHs), MPU OIHCAHWH IPaBUIBHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIB3yeMBIX  BEIIMYUH, HUX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TPpa(PUKN U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBJICHUS W IPOIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW mpsiMoit), 3akoH ['yka,



3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUsS MEXaHU4YECKOU
SHEPruM, NPHU HTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pelIaTh PacUETHBIE 3a/1a4u B 1—2 NEeHCTBHS, HCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIWYMHBL: HAa OCHOBE aHallM3a YCIOBUS
3aladyl  3alKChbIBaTh KpPaTKOE YCIOBUE, MOJCTAaBIATh (pU3HUEecKHe
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpPU MOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

* IPOBOJUTH OMBITHI 110 HAOIIOIEHUIO (PU3NUECKUX SBJICHUN WM (PU3NIECKUX
CBOMCTB TeJs: (hOpMYJIUPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPATh
YCTaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alMChIBATh XOJ OIbITa U
dbopMyIUpOBaThH BBIBOBI,

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAcChl Tesa, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIOJIB30BAHUEM AaHAJOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUs TMPUOOPOB C YUE€TOM 3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

¢ IPOBOJUTH MUCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JpYrol C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBH)KEHHS TeEla, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YIPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CHIIBI OT 00BbEMa
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBAaHMS, COOMpaTh YCTAHOBKY H
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH



pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE
NPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

¢ IPOBOJUTH KOCBEHHBIE HW3MEpPEeHMUs] (U3MUECKUX BEIUYHMH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKECHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JCHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT IONe3HOro AEWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAysS NPEJIOKEHHOW WHCTPYKIUU: TPH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BETTUYHHBI;

e COOJIIOJIATh IIpaBWJIa TEXHUKU O€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

e XapaKTepU30BaTh IMPUHIUMBI  JEHCTBUS  U3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
U 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX) NPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHON JKM3HHU MJIA
oOecrieyeHuss 0€30MacHOCTM TMpu  oOpamieHuu ¢ HOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEAE;

¢ OCYIIECTBJIATH OTOOP HMCTOYHHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

¢ ICTIOJIB30BAaTh TPW BBITIOJHEHUHN Y4YEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYEecKoro  coiepKaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaIMU (HU3MUECKOTO COAEPIKAHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIKM Y4eOHBIX HCCIEIOBaHUM, NpPH H3TOM TPaMOTHO HCIOJIb30BATh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUUIEHUE MTPE3EHTALIUE;

elIPY BBIMOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHHUN pacnpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e ICIIOJIb30BATh MOHSITUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUSA BEUIECTBA, KPUCTAIUIMUYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAM TOK, MATHUTHOE TI0JIE;

e pa3uuaTh SIBJIEHUSA (TEIUIOBOE paCIIMPEHUE W CXKaTue, Terionepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHA, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINHMCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

e paCIlO3HABATh  MPOSBJICHHE  M3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUIbI B mpupoie, wuznydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIOJB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBa, YyAeidbHas TEIjioTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOAMD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalIuHbl, OTHOCUTENIbHAsI BJIAXKHOCTb BO3AYyXa, JJICKTPUUYECKHUM 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSDIKEHUE, COIPOTHUBIICHHE IPOBOJIHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKYI0 BEIWYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'papUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUHU
CTPOEHHMSI BEILECTBA, IMPUHLUII CYNEPHO3ULMH IMOJIEH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THhIC 3a/1a4i B 2—3 EHUCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBaOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3aJlayy 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATh HETOCTATOK JAHHBIX IS
peuieHus 3aa4u, BbIOMpaTh 3aKOHbI U (POPMYJIbI, HEOOXOAUMBIE NJisi €€
peuieHus, NPOBOAUTH Pacy€Thl M CpPAaBHUBATh IIOJYYEHHOE 3HAYCHUE
¢u3nyeCKOil BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU MOMOLIA
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBaTh MPAaBUIBHOCTh IOPSIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

e IPOBOJIUTH OTBITHI IO HAOIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB TeJN (KanWUISIpHbIEC SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero o0bEMa, TeMIiepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U HarpeBaHUs
IpPU H3JIYy4EHUH OT LIBETa M3JIydarouleidl (ITOTJIOIIAOIIEe) MOBEPXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEpATypbl XKUIAKOCTH M IUIOIIAAU €€
MOBEPXHOCTH, DJJEKTPU3ALMS TEI U B3aUMOJCUCTBHE JJIEKTPUUECKUX
3apsA0B, B3aUMOJICUCTBHME TMOCTOSHHBIX MAarHUTOB, BU3yalU3allUs
MarHUTHBIX TOJIEW MOCTOSTHHBIX MAarHUTOB, IEUCTBHUSI MAarHUTHOT'O TOJISI HA
MPOBOAHUK C  TOKOM, CBOMCTBAa  JJICKTPOMAarHuTa,  CBOWCTBa



AJIEKTPOJBUTATENS] TIOCTOSHHOTO TOKAa): (OpPMYJIHpPOBATH IMPOBEPSiEMbIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
OIMMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBL;

e BBITIOJIHSITH MPSAMbBIE U3MEPEHUSI TEeMIIEPaTyphbl, OTHOCUTEIHLHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUSI C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOM MOTPEITHOCTH;

o MPOBONTH HCCICAOBAHUE 3aBUCHUMOCTH OJHOW (DM3MUECKOW BEITUYUHBI OT
JIpyrol C UCHOJb30BAaHUEM NPSMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOWIAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 MPOBOAHUK, OT HANpSHKEHWS HAa  IPOBOJHUKE,
WCCIICAOBAHUE IOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVUHEHUN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIO)KEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUJE TabmuIl U rpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEAOBAHNUS;

e IPOBOJIUTh KOCBEHHbIC HU3MEpeHUs (uanueckux BeaUYUH (yJeiabHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUJIAHUPOBATh M3MEPEHHUs, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAUYECHUE BEJIMUUHBIL;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX oOmucaHus (B TOM 4YHUCIE:
CHUCTEeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK DJICKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
puOOPHI, HArpeBaATEIbHbBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEAOXPAHUTEIHU, STIEKTPOMATHUT, 3JIEKTPOJIBUIATENIb TOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UUYECKHX SIBJICHUN U HEOOXOIUMBIC
(bu3nUecKre 3aKOHOMEPHOCTH;

e Pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIIHHBIC
npuboOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
LENEN C MOCIEAOBATEIbHBIM U MAapauICIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



e IPUBOJUTH TPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) TPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TOBCEAHEBHOM JKU3HU A
obecricueHuss 0€30macHOCTH TNpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

¢ OCYIIECTBJIATH MOUCK UWHGOpMAIMU  (U3UUECKOTO  COJEPKAHHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIL30BAaTh TPH BBHITIOJHEHUN YYEOHBIX 3aaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MUCHMEHHBIE W KpaTKHUE YCTHBIE COOOIIECHHUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

elIPY BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBaHUN (PU3NUECKUX
IPOLIECCOB paclpeAeisiTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MTOCTABJICHHBIMA 33/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, AaJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

¢ ICTIOJIB30BAaTh ~ TMOHATHS: CHCTeMa OTCY€éTa, MaTepuanbHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tesia, paBHOBECHE, MEXaHUYECKHE KOJCOaHus 1
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOTIBI, STCPHAS DSHEPTETHKA;

e pa3nMyaTh SIBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najicHUue TeJ, PABHOMEPHOE JIBIXKEHHE 1O OKPY>KHOCTH, B3aHMOJICHCTBHE



TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaronie u
BBIHY’KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTpPaKCHHE
3ByKa, NPSIMOJMHENHOE pacCIpOCTPAaHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3I0KEeHHUE OEJIoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBICHUE;

e paCllO3HABaTh  NPOSBICHHE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHHA B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHHEPAJIOB, [JEHCTBHE PAJMOAKTHBHBIX W3IYyYECHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

 OIIUCHIBATh HU3YUYEHHBIEC CBOICTBA Te€Nl W (DU3MUECKUE SIBICHUS, HUCHOJB3YS
(¢u3nuecKkue BeIUYMHBI (CpEIHSAsI W MIHOBEHHAas CKOPOCTb Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHLUANbHAs HHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTellb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBbIX BEJIUYMH,
0003HAaYEHUs1I M EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUUUH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3UUECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa, 3aKOHbI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



OpU SJAEPHBIX PEAKLMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUYECKOE BBIPAXKECHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTMYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelIaTh pacyE€THBIE 3a7a4M (ONMUPAIOIIHNECS HA CUCTEMY M3 2—3 ypaBHEHMI),
UCIIOJNIB3YSl 3aKOHBI M (OPMYJIIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIWYUHBIL:
Ha OCHOBE aHalu3a YCJIOBHS 3aJaud 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISBJISITh HEIOCTAIOIINE UM M30BITOYHBIE JAHHBIC, BBIOUPATh 3aKOHBI U
(dopMyIibl, HEOOXOAUMBIE AJISl PEIICHUs, TPOBOAUTH PACUETHI U OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHEI,

e pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEHINTh TPU TMOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  MPEANOJIOKEHUE, OLIEHUBATh MPAaBUIBHOCTh IOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

¢ IPOBOJIUTH OTIBITHI 1O HAOIIOEHUIO (PU3NUECKHX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HbrOTOHa, 3aKOHA COXpaHEHUs
SHEPrUM, 3aBHUCUMOCTh IE€puoJia KoJieOaHUI MPYKUHHOTO MAasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTHh OT aMILIUTYIBI
MajibIX ~ KoJIeOaHWH,  MOpSIMOJIMHEHHOE  paclpOCTpaHEHHE  CBETa,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparouieit
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUMN, ONpEenesss
CpelHee 3HaYeHHEe U3MepsIeMol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

« IPOBOJUTH  HMCCIEAOBAHHWE 3aBHUCHUMOCTEH  (U3WYECKUX BEIUYMH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, MEpHOjIa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIoMJICHHs OT yIJia
NajicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYYEHHOW 3aBUCHMOCTH
Gu3MYECKUX BEIMYMH B BUAC TaOMUI] U TpadUKOB, NIeJaTh BBIBOIBI 11O
pe3ylibTaTaM HCCIe0BaHNUS;

¢ IPOBOJUTH KOCBEHHBIE W3MEpPEHUS (PU3UYECKUX BEIMYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE TeJla TpU PaBHOYCKOPEHHOM JBM)KCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHHUSI CKOJBKCHHS, MEXaHWuYeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH  JIMH3BI, PAJAWOAKTHBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIETys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

e COOMIOAATH MpaBUja TEXHUKHA O€30MACHOCTU MpU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

epa3IMyaTh OCHOBHBIE TPU3HAKM HM3YUYEHHBIX (PU3NYECKHX MOJEIIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUIAHETapHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

e XapaKTEPU30BaTh MPHUHIUIBI  JEHCTBUA  HU3YYEHHBIX MOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIHUIOMETP, NATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IUIf
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;

e IPUBOJUTH TPUMEPHI (HAXOIUTH HH(GOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHMKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MAaCHOCTH TMpu oOpamieHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

¢ OCYIIECTBIISITh  MOUCK HMHpOpMAIMK  (QU3NYECKOTO  COACP)KAHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOTYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,



* ICIIOJIB30BAaTh NPHU BBINOJHEHUM YYEOHBIX 3aJaHM HAy4YHO--TIOMYJIIPHYIO
JAUTEepaTypy (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MaTE€pHaIbI,
pecypcebl cetu MIHTEpHeT, Bi1aeTh NPpUEMaMU KOHCIIEKTUPOBAHMSI TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NUCBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  3TOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO 4acoB Buabl aesiTeIbHOCTH
HaumeHoBaHue 00y4Jarouuxcs ¢
Ne duekTpoHHbIE (LM pPOBbLIE) .
n/n PAJIEIOB M TeM Bcero Kourpoapupie  Ipaxruteckue oOpa3oBaTe/ibHbIE pecypchbl yterom padorieit
NporpamMmsbI padoThI padoThI NPOorpamMMmsl
BOCIIUTAHUSA
Paznen 1. ®usuka u €€ posib B NO3HAHUU OKPYKAKOLIEr0 MUPa
Bubnnoteka LLOK, Akagemusn
11 du3suka - HayKa o 2 MwuHuctepcrtsa MNpocseleHns
npupoae Poccnn
Bubnnoteka LLOK, Akagemusn BbinonHEHWE TBOPYECKNX
MwuHuctepcTtsa MNpocseleHna 3aZlaHniA NO NOUCKY
Poccum cnocoboB MamepeHus
HEKOTOPbIX PU3NYECKMX
XapaKTEPUCTUK,
Hanpumep, pasmepos
19 dusnueckue 9 1 Masnbix 06beKTOB (BOIOC,
' BEJINYUHBI NPOBO/0KA), YAANEHHbIX
ob6beKToB, 6oNbLLINX
paccToAHMI, Manbix
NPOMEXKYTKOB BPEMEHW.
ObcyxaeHune
npegnaraembix cnocobos
nyTém Aunanora
Bubnunoteka LUOK, Akagemus
13 EcrecTBeHHOHAYYHBIH 2 1 MwuHuctepctsa MNpocseLleHns
METO/]I HO3HAHUSI Poccum
Hroro no pasneny 6




Paznen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA

2.1

2.2

2.3

CTpOCHI/Ie BCIICCTBA

JIBr>xenue u
B3aNMOJICHCTBHE
YaCTHIl BEIIECTBA

ArperatHbie
COCTOSIHMSI BEIIECTBA

Bubnnoteka LOK, Akagemua

MwuHucTepcTBa
MNMpoceeweHna Poccnun

Bubnuoteka LOK, Akagemus

MuHucTepcTBa
MpoceewweHua Poccmn

Bubnunoteka LOK, Akagemun

MuHucTepcTBa
MNpoceeweHna Poccmun

HabntopeHue u
WHTepNpeTaLus onbIToB,
CBMAETENbCTBYIOLWMX 06
ATOMHO-MOJIEKYIAPHOM
CTPOEHUU BeLLecTBa:
OMbITbl C PaCTBOPEHUEM
Pa3/INYHbIX BELLECTB B
BOZE.

OueHKa pasmepos
aTOMOB M MOJNIEKYA C
MCMNO/Ib30BaHNEM
doTorpaduis,
MOJIyYEHHbIX Ha
aTOMHOM CUJIOBOM
MUKpockone (ACM) —
nabopartopHas

paboTa no Teme:
«OueHKa grMameTpa
aToMa MeTogoM

pagos (c
MCMNONb30BaHUEM
doTorpaduin)».
OnpepeneHuve
pa3mMepoB Masbix Ten



Hroro no paszneny 5

Pa3nea 3. /IBu:xeHMe M B3auMo/ielicTBUE TeJl

Bubnnoteka LLOK, Akagemun PeweHune 3aga4 Ha

MuHUCTepCcTBa onpegeneHve nyTu,
MpocselyeHna Poccuu CKOPOCTU 1 BPEMEHM
31 MexaHH4YecKoe 3 paBHOMEPHOrO
' JBIYKEHUE [BUNKEHUA.

AHanu3 rpapumkos
33aBMCMMOCTU NYTU U
CKOPOCTU OT BPEMEHU

Bubnnoteka LLOK, Akagemusn ObbAcHeHne n

MuHKUCTepcTBa NporHosupoBaHue

MpoceelteHna Poccum ABNEHUIN, 06YCNOBNEHHbIX
MHepuuen, Hanpumep,
4TO NPOUCXOAUT NpwU
TOPMOXKEHUN NN PE3KOM
MaHeBpe aBTomobuns,
noYyemy HEBO3MOKHO
MIHOBEHHO NPeKpaTUTb

Nuepnus, macca,
3.2 pH

4 1 LBUXKEHMe Ha
IJIOTHOCTh
genocunene nam
CamMoOKaTe U T. 4,
MNposegeHue n aHanuns
OnbITOB,
LEMOHCTPUPYHOLLMX
NU3MeHeHne CKOpPOoCTH
OBVXXEHWA Tena B
pe3ynbTaTe AeACTBUA Ha

HEero apyruxTen.

Bubnunoteka LLIOK, AKkagemus
3.3 Cumna. Bunel cuin 14 1 4 A

MuHucTepcTBa



Hroro no pazneny

21

MNMpoceeweHna Poccmnun

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

4.1

4.2

4.3

4.4

Hasnenue. [lepenaua
JaBJICHUS TBEPIBIMU

TeJNaMH, JKHIKOCTAMU
M ra3amu

JlaBneHue KuIKOCTH

ATtMocdepHoe
JIaBIICHUE

JlelicTBue KUIKOCTH
Y rasza Ha
MOTPYXKEHHOE B HUX

Bubnnoteka LOK, Akagemusa
MuHucTepcTBa
MNMpoceeweHna Poccmnun

Bubnnoteka LLOK, Akagemusn
MuHucTepcTBa
MNMpoceeweHna Poccnun

Bubnuoteka LOK, Akagemus
MwuHucTepcTea
MpoceewweHuna Poccmn

Bubnuoteka LOK, Akagemus
MuHucTepcTBa
MpoceewweHua Poccmn

UccnepgosaHue
3aBUCUMOCTU AaBAeHUA
KUOKOCTU OT FNyBUHbI
NOTPY>KEHUA U NJIOTHOCTU
*uaKkoctu. Habnoaexuve
n obbsACHEHME
r’MApPOCTaTUYECKOro
napagoKca Ha OcHoBe
3aKkoHa lNackana.
N3yueHne
coobLatowmxca cocyaos.
PeweHue 3aga4 Ha pacyéTr
[ABNEHUNA KUOKOCTU.
O6bAcHeHMe NpuHUMMa
nencrens
rMAapaBAMYecKoro npecca,
NHEBMaTUYECKUX MaLLUUH.




TEJI0
Hroro no pazueny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
Bubnnoteka LOK, Akagemusa
51 Pabora 1 MOIIHOCTE 3 1 | Mutucrepcrea
MNMpoceeweHna Poccmun
Bubnunoteka LUOK, Akagemun
5.2 [IpocTeie MexaHU3MBI 5 1 Mvunucrepcrea
MpoceeweHna Poccnun
Bubnnoteka LOK, Akagemua PeweHwne 3apa4 Ha
MuHuUcTepcTBa npUMeHeHWe npasuna
MpoceeleHunsa Poccnm paBHOBECMKA pblyara 1 Ha
pacuét KnA.
JKcnepumeHTanbHoe
onpeaeneHne UsmeHeHus
KMHETUYECKON U
NOTEHLMANbHOM 3HEpPrum
Mexann4geckas
5.3 4 1 1 Tena Npuv ero cKatbiBaHUK
DHEPIUs o
Mo HAKNAOHHOM NAOCKOCTMU.
dopmynunpoBaHue Ha
OCHOBE MCCef0BaHMUA
33aKOHa COXpaHeHMUs
MeXaHMYEeCKOMN 3Heprum.
Ob6cyrKaeHue rpaHuLy,
NPUMEHUMOCTM 3aKOHa
COXPaHEHMA SHEPTUN.
Wroro no pazneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO 68 3




YACOB I10 ITPOTPAMME

12




8 KVIACC

KoanuecTBo 4acoB JIeKTPOHHBbIE Buan! nesreJLHOCTH
HaumMenoBanue
Ne (undposbie) 00y4arouUXCcsl C y4eTOM
pa3zie/ioB H TeM Kontpoabnubie IIpakTnyeckue .
n/n Bcero o0pa3oBaTe/bHbIE padoueii mporpaMMbl
MPOrpamMMbl padoThI padoThbI
pecypcbl BOCIIMTAHUSA
Paznen 1. TenJioBble siBJIeHUSA
Bubnunoteka LUOK, Akagemus HabntogeHue n nHTepnpeTaums
MuHucTepcTBa OMbITOB, CBUAETENbCTBYIOLLMX
11 Crpoenue u 7 MNMpoceeweHna Poccnun 06 aTOMHO-MOJIEKY/IAPHOM
' CBOMCTBA BEIICCTBA CTPOEHMM BeLLEeCTBa: OMbITbI C
pacTBopeHMeM PasnYHbIX
BELLLECTB B BOAE.
Bubnanoteka LOK, Akagemua
TennoBsie
1.2 21 1 5 MwuHucTepcTBa
HPOLECCChI MpocseweHmsa Poccun
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
Bubnuoteka LOK, Akagemus O6bsAcHeHMEe NpUHLMNA
MuHucTepcTsa AeNCTBUA 371eKTpoCcKona.
MpoceeleHmna Poccum O6bAcCHeHME ABNEHNIA
DIeKTpUYECKHE 3/71IeKTpU3aLUN NPK
3apsiab. COMPUKOCHOBEHUM TeN U
2.1 P 7 1

3ap}I)KCHHLIC TCIa U
HUX B3aUMO/IEHCTBHE

VIHAVKL],VIEVI C Ucnosb3osaHnem
3HaHMM 0 HOoCUTENAX
SNEKTPUYECKUX 3apAa0B B
BewecTtee. PacrnosHaBaHue n
0b6bACHEHWNE ABNEHNI




Bubnnoteka LOK, Akagemusa

3N1EeKTpU3aLmm B NoBCeaHEBHOM
YKU3HMU.

ITocTostHHBIH
29 5 20 7 MuHucTepcTBa
SJIEKTPUICCKUH TOK NpoceelyeHua Poccun
Bubnnoteka LOK, Akagemua AHanus cuTyaumi
MuHucTepcTBa NPaKTUYECKOro NPMMEHEHUSA
MpoceeweHna Poccnun 3/1eKTPOMarH1ToB (B BbITOBbIX
23 MaruutHsle 5 15 TEXHUYECKUX YCTPOMCTBAX,
' SIBJICHUS ' NPOMbILWAEHHOCTU, MeaULNHE).
N3yyeHue gencreuns
MarHMTHOrO NoAA Ha
NPOBOAHMK C TOKOM.
Bubnnoteka LOK, Akagemua
24 DJIeKTpOMarHuTHas 4 MuHWCTepcTBa
AHAYKIAA MpoceeleHma Poccum
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 14.5

YACOB I10 ITPOTPAMME




9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE Bunnl gesireJLHOCTH
HaumMenoBanue
Ne (undposbie) 00y4aroIIUXCsA € y4eTOM
pa3esioB U TeM Kontpoabubie  IIpakTuueckue .
n/n Bcero o0pa3oBaTte/ibHbIC padoueii mporpamMmbIl
MPOrpamMMbl padoThI padoThbI
pecypcebl BOCIIMTAHMS
Paszgea 1. Mexanuuyeckue siBJeHUSA
Bubnunoteka LLOK, Akagemna = ObcyRaeHMe rpaHuLy,
MuHucTepcTBa NPUMEHMMOCTU MOAEeNu
MpoceeweHnsa Poccum «maTepuanbHana TOUYKa».
OnucaHue mexaHM4Yeckoro
MexaHuuyeckoe
ABVXKEHUA Pa3IMYHbIMU
JIBIDKCHUE U
1.1 10 1 cnocobamu (ypasHeHwue, Tabnmua,
CIIOCOOBI €T0
rpaduk).
OITHCAHUS 3
AHaNN3 }KU3HEHHbIX CUTYaLMiA, B
KOTOpbIX NpoAsaseTcs
OTHOCUTENIbHOCTb MEXaHMYECKOro
ABVXKEHUSA.
B . Bubnmoteka LIOK, Akapemma O6cyKaeHne BO3MOMXKHOCTU
3aMMOJICHICTBHUE
12 20 1 3 MuhmctepcTea BbINO/NHEHWNA 3aKOHa MHEpPLWM B
Tea .
Mpocaelerun Poccuu Pa3NIMYHbIX CUCTEMAX OTCUETa.
Bubnunoteka LLOK, Akagemus
3aKOHBI
13 10 3 MuHucTepcTBa
COXpaHCHUA MpoceeweHus Poccumn
Hroro no paszneny 40
Pa3znen 2. Mexanuuyeckue KoJ1e0aHUsI U BOJHBI
2.1 MexaHndeckue 7 3 Bubanoteka LLOK, Akagemms




KoJIeOaHus

MwuHucTepcTea
MpocseweHna Poccmn

Mexanuueckue

Bubnnoteka LLOK, Akagemusn
MwuHucTepcTBa
MpocseweHna Poccmn

Ob6HapyrKeHune 1 aHanus
BOJ/IHOBbIX AABIEHUI B
OKpy»Katowem mupe. AHanuns
OPUIMHANbHOTO TEKCTa,

2.2 8
BOJIHBI. 3BYK NOCBAWEHHOIO UCMO/Ib30BaHMIO
3BYKa (MK ynbTpasByKka) B
TexHUKe (axonoKauus,
YyNbTPa3BYK B MeAuLUMHE U A4p.).
Hroro no pazgeny 15

Pa3nes 3. DiieKTpoMarHuTHoeE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DIIeKTPOMarHuTHOE
Bubnnoteka LIOK,
rnoJjie u
3.1 6 Akagemua MuHucTepcTea
3JIEKTPOMAarHUTHBIE
MpoceeleHna Poccum
BOJIHBI
Hroro mo pazueny 6
Pa3znean 4. CBeToBbIE ABJICHUSI
Bubnumoteka LLOK, Akagemuns Ob6bsAcHeHME U MoaeIMpoBaHue
MMHMCTepCTBa COJIHEYHOIO U IyHHOro 3aTMEeHUN.
MpoceeweHuns Poccnmn MccnenoBaHWe 3aBUCMMOCTM yrna
3aKOHEI OTparKeHMsA CBETOBOIO Jlyya OT
4.1 pacnpocTpaHeHHUs 6 yrna nageHua.
cBeTa M3yyeHune cBOMNCTB M306parkeHnn

B NJIOCKOM 3epKane.
HabntopeHune n obbAcCHEHME
ONbITOB MO MOAYYEHUIO




Bubnnoteka LLOK, Akagemusn

N306parKeHUn B BOTHYTOM U
BbIMYK/OM 3€pKasnax.

JInH3BI B
4.2 OINTHYECKUE 6 Muhncrepcraa
NpUGOpEI MpocsewweHua Poccuun
Bubnnoteka LLOK, Akagemusn HabnogeHue pasnoxkeHus
MwuHuctepcTBa 6enoro ceeTa B CMEKTP.
MpocBeleHns Poccumn HabniogeHue n o6bacHeHMEe
onbITOB MO Noay4vyeHuto 6enoro
Paznoxenue CBeTa Npw C/IOXKEHUM CBETa
4.3 Oenoro ceera B 3 pa3HbIX LIBETOB.
CIIEKTP MposeaeHne N 06bACHEHNE
OMbITOB NO BOCNPUATHUIO LBETA
npegmeToB Npu ux HabatoaeHnu
yepes uBeToBble GPUNLTPLI
(uBeTHble 04KK)
Hroro no paszneny 15
Pa3znen 5. KBaHTOBBIE ABJIEHUSA
I/ICHyCKaHHe - Bubnunoteka LLOK, Akagemus
5.1 MOTJIOIIECHUE CBETa 4 Muhncrepcraa
ATOMOM MpocseleHua Poccuun
Bubnunoteka LLOK, Akagemus ObcyxaeHne BO3MOMKHbIX
MwHuctepcTBa rmnoTes o MoAenax CTpoeHus
MpoceeleHna Poccum aapa.
Crpoenue
5.2 6 OnpepeneHune coctaBa agep no

aTOMHOTO siipa

3a4aHHbIM MaCCoOBbIM U
3apAaoBbIM YMCnam 1 no
NONOXKEeHUIO B nepmo,u,mqecr(oﬁ




CUcTeme 3/1IeMeHTOB.

Bubnnoteka LLOK, Akagemusn

5.3 SnepHbie peakIuu 7 1 1 Mutucrepcrsa
MpocseleHna Poccmn

Hroro no pazneny 17

Pa3zgea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb

[ToBTOpeHue n
0000111EH1E BubnnoTteka LIOK,
6.1 coJiepKaHus Kypca 9 2 Akasemus MuHucTepcTBa

¢busuku 3a 7-9 MpocseweHmna Poccumn
KJ1acc

Hroro mo pazueny 9

OBUIEE KOJIMYECTBO

YACOB 11O 102 3 27

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bubnanoteka LOK,
®u3nka — Hayka o npupoje. SIBienus
1 1 Axkagemmna MuUHUCTepcTBa
MIPUPOJIBI
MNpoceeweHna Poccnun
Bubnanoteka LIOK,
2 Ou3nyecKue sIBICHUS 1 Akapemua MunucrepcTsa
MpoceeleHna Poccnun
Bubnanoteka LIOK,
3 Pu3nuecKre BEIMYUHBI U UX U3MEPEHUE 1 Akapemua MunucrepcTsa
MpocseweHua Poccmu
Vpok-uccnenosanue "Usmepenne Bubanoreka LIOK,
4 TEeMIIepaTypbl IPU MOMOIIH KHJIKOCTHOT'O 1 1 Akapemua Murncrepcrsa
n HuA Poccuu
TepMOMETPA U JaTUYMKA TeMIiepaTypsl"” pocBeLe occ
Meroas! Hay4HOTO ITO3HAHMUSL. Bnubnnoteka LIOK,
5 EcTtecTBeHHOHAY4YHBIN METO]I IO3HAHMS. 1 Akapemuna MuHucTepcTsa
Onucanue GpU3NUECKUX SBICHUH C MpocseLeHna Poccum
IIOMOIIBIO MOJIETIEN
VYpok-uccnenosanue "lIpoBepka runoTessl: Bubnuoteka LIOK,
6 JAJIBHOCTB MOJIETA IapUKa, TYIEHHOTO 1 1 Akapgemua MuHucTepcTBa

TOPU30HTANIBHO, TEM OoJIbIIe, YeM OoJblie
BBICOTA ITycKa"

MpocseweHua Poccmu




Ctpoenue BemecTBa. ONbITHI,

Bubnanoteka LLOK,
Akagemna MunHuctepcrea

7 JIOKA3bIBAKOIIHAE JUCKPETHOE CTPOCHUE
Mn B HMAa Poccnmn
BemecTsa pocseLle occ
Bubnnoteka LOK,
8 JBr>xeHune 4acTHIl BEIISCTBA Axapemna MuHucrepcrsa
MpoceeleHna Poccnun
VYpoxk-uccienoBanue «OMnbITH IO Bubnuoteka LIOK,
9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Axapemna MuHucrepcrsa
Mn Hua Poccnun
FA30B pocBeLle occ
Bubnanoteka LOK,
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA Axapemna Muucrepcrsa
MpoceeleHna Poccnun
OcoOEHHOCTH arperaTHbIX COCTOSIHUIA BOJIBI. Bubanoreka LIOK,
11 O6o6mu1enue no paszeny «IlepBoHauanbHBIE Akapemmua MunucrepcTsa
MNpoceeweHna Poccnun
CBEJIEHUS O CTPOCHUU BELIECTBAY P t
Bubnunoteka LLOK,
12 Mexannueckoe aBuxeHue. PaBHoMepHoe H Akagemus MUHUCTEpCTBa
HEPaBHOMEPHOC IBUIKCHUEC NMpoceeLyeHuna Poccun
Bubnanoteka LIOK,
13 Cxopoctb. Eqununb! ckopoctu Akafemna MutncepcTea
MNpoceeleHna Poccnun
Bubnnoteka LIOK,
14 Pacuer nyt u BpeMeHM IBHKEHUS Arapemua Murucrepcrsa

MNpoceeleHna Poccnun



Bubnanoteka LLOK,
Akagemna MunHuctepcrea

15 Nueprusa. Macca — Mepa HHEPTHOCTH T
MpoceeweHna Poccnun
Bubnnoteka LOK,

16 IInorHocTh BemecTBa. PacdeT Maccel u Akagemuna MuHuctepcrsa

o0beMa Teja 1Mo ero MIOTHOCTH NpoceelyeHua Poccun
Bubnanoteka LOK,
17 JlaGopaTopHas pabora «OnpeneneHue Akagemuna MuHucTepcTBa
IJIOTHOCTH TBEPJIOTO TEJIa» MpoceeLyeHuna Poccun
Bubnanoteka LOK,
18 Pemenne 3agay mo teme "I110THOCTD Akagemua MuHUCTepcTBa
"
BELIECTBA MNpocsewweHua Poccmun
Bubnanoteka LOK,

19 Cuna xak XapaKTCPUCTHUKA B3aUMOJICUCTBUS Akagemuna MunHuctepctea
ten. Cuna ynpyroctu. 3akoH ['yka MpocseLeHuna Poccum
JlaGoparopHas pabdota «/3yuenue bubamorexa LIOK,

20 3aBUCHMOCTH PACTSHKCHHS (e opMaIiim) Axapemua Murvcrepcrea
MPY>KUHBI OT MIPUIIOKEHHON CHITBI rpoceeweria Poccun

Bubnanoteka LIOK,
21 [[ABnenue Tsrorenus. Cumna TsHKECTH Axaaemua Murncrepcrea
MNpocseweHua Poccmn
CBs13b MEX]ly CHJIOHN TSKECTH M MacCou bubamorera LIOK,
22 tena. Bec Tena. Permenwne 3amaq mo teme Akapemua Mukncrepcrea

"Cuna Tsokecta"

MNpoceeleHna Poccnun



Cua TsDKeCTH Ha APYTrux Ij1aHeTax.

Bubnanoteka LLOK,
Akagemna MunHuctepcrea

23
DU3NYECKUE XaPAKTEPUCTUKHU TIAHET MpoceeleHna Poccun
Bubnnoteka LOK,
24 N3mepenue cuit. JluHamomeTp Axaaemna Murucrepcrea
MpocseweHunsa Poccun
Bubnanoteka LOK,
25 Bec tena. HeBecomocTh Axaaemna Murucrepcrea
MpoceeueHna Poccun
Bubnanoteka LOK,

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 Akagemuna MuHuUcTepcTsa

OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAS CUII MpocseleHuna Poccun
Bubnanoteka LOK,

97 Pemenue 3anau mo reme Akagemus MuHucTepcTBa

"PaBHoneiicTByromIas cr" MpocseweHmna Poccun
Bubnunoteka LLOK,

28 Cuna TPCHUA U €€ BHUJBI. TpeHI/Ie B IpHUpoac Akagemuna MunHuctepctea
U TEXHUKE NMpoceeLyeHuna Poccun
JlabopaTtopHas paborta «3yueHue Bubnuoteka LIOK,

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT Akagemusa MuHUCTepCTBa
CHUJIbI TABJIEHUS U XapaKTepa MpocBeweHus Poccumn
CONPUKACAIOIINXCS TOBEPXHOCTEN»

Bubnunoteka LIOK,
30 Pemenue 3agad Ha onpeneneHue Akagemuna MuHucTepcTsa

PaBHOJICHCTBYIONIEH CHUITBI

MNMpoceeleHna Poccnun



Pemenne 3amad mo temam: «Bec Temay,

Bubnanoteka LLOK,
Akagemna MunHuctepcrea

31 «I"padpuueckoe nzobpakenne cuim», «CHITbI,

o MpocseweHuna Poccum
«PaBHOIEUCTBYIOIIAS CUIT» P -
KontponbHas paboTa mo TeMam: Bubnunoteka LIOK,

32 «Mexanunueckoe aBUXKeHHEY, «Macca, Arkagemus MuHucTepcTBa
IJIOTHOCTBY, «Bec tenay, «'padudeckoe MpoceeweHna Poccun
n3o0pakeHue crn, «CHIbD»y

Bubnanoteka LLOK,

33 JlaBnenue. CriocoObl yMEHbILICHUS U Akagemuna MuHuctepcrsa

YBEJIMUYECHHUS JaBJICHUS MpoceeweHuna Poccun
Bubnanoteka LOK,

34 JlaBrienue ra3a. 3aBUCMMOCTD JIaBJICHUS ra3za Akagemuna MuHucTepcrsa

oT 00béMa, TeMIiepaTypbl MpoceeweHuna Poccun
Bubnanoteka LOK,

35 [Iepenaua naBiieHUs TBEPABIMU TEJIAMH, Akagemuna MuHucTepcTBa

YKUJIKOCTSIMU U razaMu. 3akoH [lackaist MpocselyeHna Poccun
Bubnunoteka LLOK,

36 JlaBieHue B )KUAKOCTHU U ra3e, BHI3BAHHOE Akagemua MuHncTepcrsa

JICICTBUEM CHJIBI TSKECTH MpoceeweHuna Poccun
Bubnunoteka LLOK,

37 Pemenne 3agau o teme «JlaBnenue B Akagemuna MuHncTepcrsa

JKUJIKOCTH U Tra3e. 3akoH [lackamns» MpocseleHna Poccun
Bubnunoteka LIOK,
38 Coobmaomuecs cocys! Akagemna MuHucTepcTsa

MNMpoceeleHna Poccnun



Bubnanoteka LLOK,
Akagemna MunHuctepcrea

39 IM'uapaBnuueckuii mpecc
MpocseweHunsa Poccun
Bubnnoteka LOK,
40 Manometpsl. [TopuiHeBOM KUAKOCTHBIN Akagemma MuHucTepcTBa
Hacoc MNpocseweHua Poccmn
Bubnanoteka LOK,
41 ATtMmocdepa 3eMu U IPUIUHBI €€ Akagemuna MuHucTepcrsa
CYILIECTBOBAHUS MpoceeLyeHuna Poccun
Bubnanoteka LOK,
42 Bec Boznyxa. ATMochepHOe TaBlieHne Axapemua Murvcrepcrea
MpoceeleHna Poccnun
Bubnanoteka LOK,
43 N3mepenne armocdeproro napnenus. OnbIT Akagemua MuHUCTepcTBa
Toppuuennu MpocBeweHuns Poccuun
Bubnunoteka LLOK,
44 3aBHCUMOCTD aTMOC(l)epHOFO JaBJICHHUA OT Akagemuna MunHuctepctea
BBICOTHI HAJl ypOBHEM MOPSI NMpoceeLyeHuna Poccun
Bubnanoteka LIOK,
45 Bbapomerp-anepousa. ArmocdepHoe naBieHue Akagemua MuHUCTepCTBa
Ha pa3IUYHBIX BBICOTAX MpoceeLyeHuna Poccun
Bubnnoteka LIOK,
46 Pemenue 3amau mo reme " AtmocdepHoe Akagemuna MuHucTepcTsa

nasieHue"

MNpoceeleHna Poccnun



HeﬁCTBHG KHUJIKOCTHU M I'a3a Ha IIOTPYKCHHOC

Bubnanoteka LLOK,
Akagemna MunHuctepcrea

47
B HUX TeJ0. ApXHUMe0Ba CUIIa MpocseleHna Poccuu
Jla6oparopnas paboTa «OnpeeneHue Bubnuorexa LIOK,
48 BBITAJIKUBAIOILECH CHJIbI, ICHCTBYIOIIEH HA Akaaemna MutncTepcTea
Mn B HMAa Poccunun
TEJI0, IOTPYKCHHOE B KHIKOCTh) pOCBELLE occ
JlaGopaTopHas paboTa 1o Teme Bubnuoteka LIOK,
49 «MccaenoBanne 3aBUCHUMOCTH Beca Tejla B Akagemuna MuHucTepcTsa
BOJIC OT 00BbEMA MOTPYKEHHOHN B KUIKOCTh MpocseleHua Poccun
YaCcTH TEJIa»
Bubnanoteka LOK,
50 [laBamme Tei Akagemuna MuHuctepcTsa
MpoceeweHna Poccnun
JlaGoparopHas pa6ora "KoHcTpynpoBanue Bubanorexa LIOK,
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U Axafemna Munmcrepctea
" " n Hua Poccnm
onpeeneHue e€ rpy30noaLEMHOCTH" pocBelLe occ
Pemrenue 3anau mo temam: «[lmaBanue Bubnuoreka LIOK,
52 cynoB. Bosmyxonnasaauey, «Jlapienue Axapemma Muucrepcrsa
. Mn Hua Poccnm
TBEPABIX T, KUIAKOCTEH U Ta30B)» POCBELLE occ
Bubnunoteka LLOK,
53 KonTponbHas padota o Teme «JlaBnenue Axazemma MUHMCTEPCTBa
nébanoteka ,
Bub OK
54 Mexanndeckas pabora Axanemua MunmucTepcTea

MNMpoceeleHna Poccnun



bubnunoteka LLOK,
Akagemna MunHuctepcrea

55 MomHocTs. EquauneI MoIHOCTH
MpoceeweHna Poccnun
Bubnnoteka LOK,

56 Ypoxk-uccienoBanue "Pacuér MOIIHOCTH, 1 Akagemma MuHucTepcTBa

pa3BUBaeMOM IIPHU NOIbEME 1O JIeCTHHULIE" MpocseLieHmna Poccum
Bubnanoteka LOK,

57 IIpocThie Mexanu3Mmbl. Priuar. PaBHoBecue Akagemuna MuHucTepcrsa
CHUJI Ha pbluare MpoceeLyeHuna Poccun
Prruaru B TexHuke, ObITY U IPUPO/IE. bubnmoreka LIOK,

58 JIaGoparophas pabota «lccnenoBanue 0.5 Arapemua Mumcrepcrea

o Mn HuAa Poccum
YCJIOBHI paBHOBECHS pblyara poceetie oce
Bubnanoteka LOK,

59 Pemenue 3ama4 mo Teme «Y CJIOBUSA Akagemuna MuHnucTepcrsa
paBHOBECHSI pblyara MpoceeLyeHuna Poccun
Koadduunent noneznoro aercTaus bubanoreka LIOK,

60 Mexanu3Mma. Jlaboparopuas pabora 0.5 Aragemua Mukucrepcrea

. MNpocseweHua Poccmn
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTHY P B
Bubnanoteka LIOK,
61 Pemenue 3amad mo teme "Pabora, Akagemuna MuHucTepcTBa
n
mortaHocTb, KITJT MpocseuweHna Poccunmn
Bubnnoteka LIOK,
62 Mexanundeckas 3Heprus. Kunernueckas u Akagemuna MuHucTepcTsa

MOTCHIUAJIbHAs SHCPIrus

MNpoceeleHna Poccnun



Bubnanoteka LLOK,
Akagemna MunHuctepcrea

63 3aK0OH COXpaHEHUs MEXaHUYECKON YHEPTUU 1
MpoceeweHna Poccnun
YPpOK-3KCIIEpUMEHT MO TEME Bubnunoteka LIOK,
"DKCIEpUMEHTAILHOE ONPEICIICHUE Akagemusa MuUHUCTepCTBa

64 HM3MCHEHUS KUHETUYECKOM M MOTEHINAIbLHOM 1 1 MpocseLleHuna Poccum
SHEPIruu MpHU CKaTHIBAHUM TeJa 1Mo
HaKJIOHHOH IJTOCKOCTH"

Bubnanoteka LOK,

65 Kontponbnas padota nmo teme «Pabora n 1 Akagemua MuHuUCTepcTBa

MOIIHOCTb. DHEPIHsD) MpoceeweHuna Poccun
Bubnanoteka LOK,

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 Akagemua MuHucTepcTaa
Teme "MexaHuueckoe JIBUxKeHue" MpocseLeHns Poccun
PezepHblil ypok. Pabora ¢ TekcTamu mo Bubnmoreka LIOK,

67 teme "JlaBineHue TBEPABIX TEI, KUIAKOCTEN U 1 Axanemua MunmucTepcTea
razop" MpocseweHua Poccmu

Bubnunoteka LLOK,

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 Akagemus MUHUCTEpCTBa

TEMEC "Pa6OTa. MOHIHOCTB. SHGPFHSI" I_IpOCBeLLI,EHVIFl Poccuun
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- Bubnmotexa LIOK,
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1 Akapemua Mumcrepcrea
IIOATBEPKICHUS MpoceeleHns Poccumn
Bnbanoteka LIOK,
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1 Akapemua Munucrepcrsa
MNpoceeweHna Poccum
Bubanoteka LIOK,

3 Mopesnn TBEPIOTO, XKUAKOTO U 1 Akagemusa MuHucTepcTBa
1"33006pa3H01"0 COCTOﬂHHﬁ BCIICCTBA I_IpOCBeLIJ,eHMFI Poccuun
OObsicHeHnEe CBOMCTB TBEPOTO, KUKOTO U BubnnoTteka LIOK,

4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1 Akagemuna MuHucTepcTsa
OCHOBE IMOJI0KEHUN MOJIEKYJISIPHO- MpoceeweHus Poccnn
KMHETUYECKON TEOPUHU

Bubnnoteka LIOK,
5 Kpucranindeckue 1 aMopQHbIe Tena 1 Akapemna Muhmcrepcrsa
MpoceeleHna Poccum
Bubnnoteka LIOK,
HOBerHOCTHoe HaATSKCHUC I_IpOCBeLIJ,eH na Poccun
7 TenmoBoe pacuIMpeHne U CKaThe 1 Bubnunoteka LOK,




Akagemuna MuHucTepcTsa
MpocseleHna Poccmn

Temnepatypa. CBsi3b TEMIIEPATYPBI CO

Bubanoteka LIOK,

8 Axkagemuna MuHmucTepcTaa

CKOPOCTBIO TEIIJIOBOTO JIBUYKEHUS YaCTHI] MpocselieHmna Poccun
Bubanoteka LIOK,
9 Bayrtpennss sueprus. CriocoObl ”3BMEHEHHS Akagemma MuHuUCTepcTBa
BHYTPEHHEHN 3HEpruun MpoceeLeHuns Poccun
Bubanoteka LIOK,
10 Bi b1 Terionepesan Akagemua MuHucTepcTBa
MpoceeleHna Poccum
VYpoxk-koHpepenuus "[Ipakrnyeckoe bubamoreka LIOK,
11 KCTOJIb30BAHKUE TEIJIOBBIX CBOMCTB BEIIECTB Akapemua Murucrepcrsa
n HuAa Poccumn
Y MaTepUalioB B IIEJSIX dHEprocOepexeHus " poceetie oce
Bubnuoteka LLOK,

12 KonuuectBo Tennotsl. Y aenpHas Akagemna MuHuctepcrTea

TETUIOEMKOCTD MpocseweHna Poccum
Bubnunoteka LLOK,

13 VYpaBHeHHE TEMI0BOTO OanaHca. Akagemua MuHucTepcTsa
TemooOMeH U TeIOBOE PAaBHOBECHUEC MpocseleHna Poccun
Jlaboparopnas pabota "HccrnenoBanue Bubnuotexa LIOK,

14 SIBJICHUS TETUIOOOMEHA MPY CMETITUBAHUH Axapemma Munmcrepcrsa
XOJIOAHOW U ropsiuei Boas!" fpoceeuerA Poccun

15 Pacuer konu4ecTBa TEILIOTHI, HEOOXOIUMOTO BubnnoTteka LLOK,




AJI1 Harp€BaHus TEJia U BBIACIIIEMOTI'O UM
IIpH OXJIAXKICHHUN

Akagemna MuHuctepcTea
MpocseweHna Poccmn

Jlaboparopuas pabota "Onpenencaue

Bubanoteka LIOK,

16 ° ; Axkagemuna MuHmucTepcTaa

YACJIBHOU TCINIOEMKOCTH BEHICCTBA I'IpOCBeu.l,eH mna Poccum
Bubanoteka LIOK,

17 OHeprus TOIUIMBA. Y IebHas TEIIoTa Akazemua MuHucTepcTea
CropaHusd MpocseleHns Poccun
[InaBnenue u oTBEpJICBaHNE Bubnnoreka LIOK,

18 KPUCTAUIMYECKUX TEJl. Y IeJIbHAS TEILIOTA Axanemna MuHucrepcrea

M HuA Poccun
MJ1aBJICHUSA pocBeLle occ
Bubnnoteka LIOK,

19 JlabGopaTopHas pabota "OnpeneneHue Akazemua MuHucTepcTea

yIeIbHOM TEIIOTHI TUIaBJICHHUS Jibjia" MpocseLueHns Poccun
Bubnuoteka LLOK,

Hcnapenne MpocseLeHuna Poccun

Kunenwue. YneapHas Temiora Bubnunoteka LLOK,

21 napooOpa3oBaHUsS ¥ KOHJEHCAIIUH. Axkagemusa MuHucTepcTea
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT MpocseweHuns Poccun
aTMOC(EepHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota Bubnuoreka LIOK,

22 "OnpeneneHne OTHOCUTENBHOM BIAKHOCTH Axanemua Munuctepctea

MpoceeweHnsa Poccum
BO3IyXxa" P t
23 Pemienue 3aga4d Ha OIIpEACJICHUE BIAKHOCTHU Bubnumoteka LLOK,




BO3/yXa

Akagemuna MuHucTepcTsa
MpocseweHna Poccmn

[TpuHIHITB pabOTHI TEIJIOBBIX JBUTATEICH.

Bubanoteka LIOK,

24 [TapoBas TypOuHa. [IBurareias BHyTPSCHHETO Akapemna Mukmcrepcrea
MpocseleHna Poccmn
CrOpaHus
Bubanoteka LIOK,

o5 KII/ TermoBoro npurarens. TemnnoBbie Akagemuna MuHucTepcTBa

JBUTATENIH U 3aIUTa OKPYKAOIIEH Cpeibl MpoceeLweHunn Poccun
Bubanoteka LIOK,

26 3aKOH COXpaHEHMS U IIPEBpalIeHUs SHEPTUN Akagemua MuHUCTEpPCTBA
B TEIUIOBBIX MpOIeccax MpoceewweHuns Poccun
IToaroroBka K KOHTPOJILHOM pabOTE MO TEME bubnwnotexa LIOK,

27 "TensoBble sBneHus. MizmMeHenue Axapemia Murncrepcrea

o n HuAa Poccumn
arperaTHbIX COCTOSIHMI BemiecTa" poceetue oce
KonTponbHas pabota o Teme "TemnoBsie Bubsmoteka LIOK,

28 siBIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM Akapemua Murncrepcrea

n HuAa Poccumn
— pocseLle occ
Bubnunoteka LLOK,

29 Onekrpusanus Ten. [[Ba pona Akagemua MuHucTepcTsa

BJIEKTPUYECKUX 3aps0B MpoceewweHus Poccun
Bubnumoteka LLOK,

30 Ypoxk-uccienopanue "IaeKTpU3aus TEI Akagemmna MuHucTepcTsa
WHAYKIMEN U IPU COTPUKOCHOBEHHUM " MpocsewweHuna Poccun

31 B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH BubnnoTteka LIOK,




Kynona

Akagemuna MuHucTepcTsa
MpocseweHna Poccmn

OnexTpuueckoe nojie. HanpspkeHHOCTD

Bubanoteka LIOK,

32 aneKkTprueckoro nois. [IpuHuun Axaaemna Murucrepcrea
. MpocseleHna Poccmn
CYIIEPIIO3UIIMHN IIEKTPUUECKUX TOJIEN
Bubanoteka LIOK,

33 Hocutenn OJICKTPHUYCCKHUX 3apsaa0B. Axkagemuna MuHmucTepcTaa

DneMeHTapHbId 3apsia. CTpoeHue atoMa MpocseLlieHmna Poccun
Bubanoteka LIOK,

34 HpOBOI[HI/IKI/I N TUSJICKTPHUKH. 3akoH Axkagemuna MuHmucTepcTaa

COXPaHEHUs JIEKTPUUYECKOTO 3apsia MpocBeweHus Poccum
Bubnnoteka LIOK,

35 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB Akagemuna MuHucTepcTBa
JJIEKTPUYECKUX 3apsi0B MpoceeweHus Poccum
DNEeKTPUYECKHM TOK, YCIOBHS €r0 bubnnotexa LIOK,

36 cyuiectBoBanus. Mcrounuku Axapemua Murucrepcrsa

MpocseweHna Poccum
3IIEKTPAYECKOTO TOKA P -
Bubnunoteka LLOK,
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA Axaaemua Munncrepcrsa
MpocseleHna Poccun
VYpok-uccnenosanue "Jlelicreue bubauoreka LIOK,

38 AIIEKTPUYECKOTO TOJIST Ha TIPOBOTHUKH U Akaaemna Murncrepcrea
THANCKTPHEE" MpocseuieHna Poccumn

39 3JIeKTpI/IquKI/H71 TOK B Me€TajlJ1aX, KUJIKOCTIX Bubnumoteka LLOK,




n rasax

Akagemna MuHuctepcTea
MpocseweHna Poccmn

Bubanoteka LIOK,

40 DeKTpuyecKas Lelb U eé COCTaBHBIE YaCTH Axapemua Munuctepcrsa
MpocseleHna Poccmn
Bbubnnoteka LIOK,

41 Cuna Toka. JlaboparopHas pabora 05 Akazemua MUHMCTEPCTBa
"N3mepeHnue u peryinpoBaHue CUibl TOKA" MpocseleHus Poccum
DNIEKTPUYECKOE HANPsKEeHUE. BonbTmeTp. Bubnnoreka LIOK,

42 JlaGopaTopHas pabora "V3mepenue u 0.5 Axapemma Mukncrepcrsa

Mn HuAa Poccum
peryaupoBaHue HanpsHKeHus " POCBELLE occ
Bubnnoteka LIOK,

43 ConpoTuBieHne MPOBOAHUKA. Y IEIBHOE Akazemma MUHMCTEPCTBa
Jlaboparopnas paboTa "3aBHCUMOCTH Bubnnoteka LIOK,

44 ANEKTPUYECKOTO COMPOTUBICHUS 1 Akagemus MuHucTepcTBa
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIATN MpocseLeHuna Poccun
MONEPEYHOr0 CeYEHUs1 U MaTepuana"

Bubnunoteka LIOK,

45 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKSHHUS. Akazemua MUHMCTEPCTBa
3akoH Oma 11 y4acTKa Uenu MpocseleHns Poccuu
Jlaboparopnas pabota "HccrnenoBanue Bubnnoteka LIOK,

46 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepes3 1 Akagemus MuHucTepcTBa

PE3UCTOP, OT CONPOTHUBIICHHS PE3UCTOPA U
HanpspKEeHUs Ha pe3ucrope”

MpocseleHna Poccun




HOCHGHOB&TCJ’IBHOC " IMapaJljiCJIbHOC

Bubanoteka LIOK,
Axkagemuna MuHmucTepcTaa

47
COEIMHEHMS IPOBOJHUKOB NpocsewieHus Poccum
JlabopaTopHas padota "l[IpoBepka nmpaBuiia Bubnunoteka LIOK,

48 CJIOYKEHUS HAIPSKEHUN ITPU Akagemuna MuHuUcTepcTBa
MOCJIeI0BATEILHOM COETUHEHUH JIBYX NpocseLeHuna Poccun
pe3uctopon”

Jlaboparophas padota "lIpoBepka nmpaBuia bubauoreka LIOK,
49 JUISL CUJIBI TOKA IIPU MapajuieIbHOM AxaaemuA Munncrepcrea
Mn HuAa Poccum
COCAMHEHHUH PEe3UCTOPORB" pocBetle oce
Bubnnoteka LIOK,

50 Pewrenue 3amau Ha npumeHeHue 3akona Oma Akagemua MuHUCTepCTBa

JUISL pa3JIMYHOTO COEIMHEHMS TIPOBOJHUKOB MpoceeLeHuna Poccun
Bubanoteka LIOK,

51 PaboTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. Akagemma MuHuUcTepcTBa

3akoH Jlxoyna-Jlenua MpocseLeHunn Poccun
Bubnuoteka LLOK,
n

59 JIaGopartopHas pabota "Onpeznenenue Akagemua MuHuCTepcTBa
paboOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" MpocseLeHuna Poccun
DNeKTpUYecKue LU U NOTpeOuTenn bubauoreka LIOK,

53 JIEKTpUUECKON SHepruu B ObITy. KopoTkoe Axaaemua Munncrepcrsa
SAMBIKAHIC MpocseweHna Poccun
[ToaroroBka K KOHTPOILHOM paboTe MO TEME bubnmoreka LIOK,

54 "DrekTpudecKue 3apsabl. 3apsoKeHHBIS Tena Aragemua Murncrepcrsa

" UX B3auMoeHcTBU. [locTOSHHBIN

MNpoceeleHna Poccum




AIEKTPUUYECKUN TOK"

KonrtponbHas pabora 1o Teme
"DnekTpuuecKue 3apsabl. 3apsHKeHHbIE Tea

Bubnnoteka LIOK,
Akagemuna MuHucTepcTsa

55
U uX B3aumojencTeus. IlocTosHHbIN MpocseLeHuna Poccun
ANEKTpUYECKUI TOK"

Bubnnoteka LIOK,

56 ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC Akapemna Munmuctepctsa
MpocseleHna Poccmn
Bnbnnoteka LIOK,

57 Vpoxk-uccaenosanue "M3yuenue nonei 1 AKkagemus MuUHUCTEpCTBa
Bnbanoteka LIOK,

58 MarnuTHoe nosie. MarautHoe 1nosie 3eMiu U Akagemus MuHUCTEpCTBa
€ro 3Ha4eHUE Ul KU3HU Ha 3emiie MpocseleHus Poccum
OmnsiT DpcTea. MarHUTHOE HOJIE Bubamoteka LIOK,

59 37IeKTPHYECKOro ToKa MarauTHoe moje Akapemma Muncrepcrsa
KaTyIIKHA C TOKOM MpocseleHna Poccun
[IpuMeHeHHe 2JIEKTPOMarHUTOB B TEXHHUKE. Bubauoteka LIOK,

60 JlaGopatopHnas pabota "M3yueHue nercTBus 0.5 Axapemua Murucrepcrsa

MpocseleHna Poccun
MarHMTHOTI'O IOJISl Ha MPOBOJHUK C TOKOM" P -
DJIEKTPOABUTATENb MOCTOSHHOTO TOKA. Bubnnoteka LIOK,
Hcnons3oBanue dIEKTPOABUTATENICH B Akagemuna MuHucTepcTsa

61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. MpocseLeHna Poccun
JlaGopatopnas pabora "KoHcTpyupoBaHue u
n3yueHue paboThl AIeKTpogBUraTess"”

62 OmnpiTel Dapajnies. 3aKOH AIEKTPOMarHUTHOM Bnbanoteka LIOK,




naaykuuu. [Ipasuno Jlenna

Akagemna MuHuctepcTea
MpocseweHna Poccmn

Onekrporerepatop. CriocoOb! MOTydeHUS

Bubanoteka LIOK,

63 ANEKTPUUYECKOI SHEPTUU. DIIEKTPOCTAHIIUN 1 Arapemua Murmcrepcrea
MpocseleHna Poccmn
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUU
Bubanoteka LIOK,
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 1 Akagemua MuHUCTEpPCTBA
"DJIeKTpUYECKUE U MATHUTHBIC SIBJIICHUS" MpoceeLweHunn Poccun
Bubanoteka LIOK,
65 KonTponbhas pabota no teme 1 Akagemuna MuHucTepcTBa
"DNeKTpUYECKNE U MarHUTHBIE SIBJICHUSA" MpoceeweHuna Poccun
Bubnnoteka LIOK,
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 Akagemma MuHUCTepcTBa
teme "TennoBble sABICHUS" MpocseLeHuna Poccun
Bubnuoteka LLOK,
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 Akagemuna MuHucTepcTBa
Teme "I10CTOSAHHBIN 3IIEKTPUYECKHH TOK" MpocseLuerus Poccum
Bubnunoteka LLOK,
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 Akagemmna MuHucTepcTsa
Teme "MarauTHeie SIBICHUS" MpocseLeHuna Poccun
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 14.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbl
Mexanuyeckoe aBuxeHue. MarepuanbpHas 1
TOYKA
Bubnanoteka LLOK,
Cucrema orcuera. OTHOCUTENIBHOCTh 1 Akagemus MuHUCTepCTBa
MEXaHUYECCKOI'O IBUKCHUA I'IpOCBeLLI,eHVIﬂ Poccuun
Bubnanoteka LOK,
PaBHOMEpHOE IPSIMOJIMHEWMHOE JBUKEHUE 1 Arapemna Mukmcrepcrsa
MpoceeleHna Poccnun
Bubnumoteka LLOK,
HepaBHOMEPHOE IPAMOIMHENHOE IBUKEHHUE. 1 Akagemusa MuHMCTepCTBa
CpeI[HSISI 1 MI'HOBCHHAasA CKOPOCTH I'IpOCBeLLI,eHVIFI Poccun
Bubnunoteka LLOK,
Hp}IMOJ'II/IHeI/IHOC paBHOYCKopeHHoe 1 AKaAeN\ na MmHucrte pCTBa
JIBIOKEHUE. Y CKOpEHUE NpocseLyeHua Poccun
CKopocCTh MPSMOJIMHENHOTO Bubamoreka LIOK,
PaBHOYCKOPEHHOTO JIBIKeHUs. ['paduk 1 Arapemna Mukmcrepcrea
CKOpOCTH MNpoceeleHna Poccnun
JlaGopatopHas pabota "OnpezneneHue Bubnunoteka LIOK,
YCKOPEHHS Teja IPU PaBHOYCKOPEHHOM 1 1 Akapemna MuHuctepcTsa

JBMYKEHUH 110 HAKJIOHHOM IIOCKOCTH"




MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

8 CBoOoaHoe majenue teia. OnbIThl [aaunes
MpocsewweHna Poccmu
PaBHOMEpHOE IBHKEHUE 110 OKPYKHOCTH. bubnumotexa LIOK,
9 [Tepuon u yactora oOpameHus. JIuneinas u Aragemna Munmcrepcrea
MNpocseweHua Poccmn
YIJIOBasi CKOPOCTH P -
Bubnanoteka LLOK,
10 LlenTpocTpemMuTENbHOE YCKOPEHHE Akapemua Murvcrepcrea
MNpoceeweHna Poccnun
Bubnanoteka LLOK,
11 Ilepseiii 3axoH HproTOHA. BekTop cuiibl Axaaemua Murucrepcrea
MNpoceeweHna Poccnun
Bubnanoteka LIOK,
12 Bropoii 3akon HeroTona. Akagemunsa MuHucTepcTsa
PaBHOzelicTBYIOIIIASA crita MpocBeweHus Poccumn
Bubnanoteka LIOK,
13 Tpertnii 3akoH HeroToHa. Cynepno3unus cui Akapemua Mukncrepcrea
MpocsewweHua Poccmn
Bubnnoteka LIOK,
14 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB Akagemuna MuHucTepcTsa
HrroTona MpoceeweHusa Poccun
Bubnunoteka LLOK,
15 Cuna ynpyroctu. 3akoH ['yka

Akagemuna MuHuctepcTsa




MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

16 Pemenue 3anau no teme «Cumna ynpyroctu»
MpocseweHna Poccmu
Bubnanoteka LOK,
17 JlabGopaTtopHast pabota «OrnpeaeneHue Akagemuna MuHucTepcTBa
YKECTKOCTHU MIPYKUHBI» NMpoceeLyeHuna Poccun
Bubnanoteka LLOK,
18 Cwuiia TpeHust Axkagemmsa MuHuctepcrsa
MNpoceeweHna Poccnun
Bubnanoteka LLOK,
19 Pemenne 3agau no reme «Cuiia TpeHUsD Aragemua Murucrepcrea
MNpoceeweHna Poccnun
Bubnanoteka LIOK,
20 JlaboparopHas pabota "Onpenenenue Akagemuna MuHucTepcTBa
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS" MpoceeLyeHuna Poccun
Bubnanoteka LIOK,
21 Pemenue 3agau no reme "3akonsl HetoTOHA. Akagemuna MuHucTepcTBa
n
Cuna ynpyroctu. Cuna TpeHust MpocseLeHna Poccum
Bubnnoteka LIOK,
99 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO Akagemuna MuHucTepcTsa
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MMaICHUS NpocselerHna Poccum
93 Ypok-koHpepenus "JIBuxkeHne TEI BOKPYT Bubnunoteka LIOK,

TpPaBUTAIUOHHOT'O LICHTPA (COHHG‘-IHaH

Akagemuna MuHuctepcTsa




cucrema). ['anaktuxu"

Pemenne 3agau o reme "Cuiia TSKECTH U

MNpocsewweHua Poccmn

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

24

3aKOH BCEMHPHOI'O TAroreuus" npOCBELLI,EHVIFI Poccun
Bubnanoteka LOK,

o5 IIepBast kocmMuyeckasi CKOPOCTb. Akagemus MUHUCTEPCTBA
Hepecomocts u NEepEerpy3Ku MpoceeleHna Poccum
PaBHOBecue MaTepuaJIbHOW TOUYKH. Bubnunoteka LIOK,

26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe Akapgemua MuHucTepcTBa
TBEPAOIO TeNa C 3aKPEMIEHHONW OChIO MpocseueHna Poccuu
BpAaILCHUS

Bubnnoteka LOK,
27 MowmeHT cunsl. LleHTp TsKECTH Aragemua Mukucrepcrea
MNpoceeweHna Poccnun
Bubnanoteka LIOK,
o8 Pemenne 3aJa4 I10 TEMC "MOMEHT CHIIBI. AKagemus MVIHVICTepCTBa
"
LenTp TsDKECTH MpoceeLieHuna Poccum
[ToAroToBKa K KOHTPOILHOM paboTe Mo TeMe bubnamoreka LIOK,
29 "MexaHn4ecKoe IBUKEHHE. Axapemmna Mutucrepcrsa
. " MNpoceeweHna Poccnun
BzaumoneiictBue Ten
KoHTponbHas paboTa 1o Teme Bubnamoreka LIOK,
30 "MexaHu4ecKoe JIBUKEHHUE. Arapemna Munmcrepcrea
o " MNpoceeleHna Poccnun
BzaumoneiictBue Ten
31 Nmnynec Tena. Umnysbe cuibl. 3aKoH Bubnunoteka LIOK,

COXpaHEHMsI UMITyJIbCaA. YTIPYroe U

Akagemuna MuHuctepcTsa




HEYyIpPYroe B3auMOJACHCTBUE

Pemenue 3anay no teme "3aKoH COXpaHEHUSI

MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

32
"
MMITyJIbCa NMpocseLyeHuna Poccun
Bubnanoteka LOK,
33 Ypok-koudpepenuus "PeakTuBHOE ABHKEHHUE Akagemua MuHucTepcTsa
"
B [IPUPO/IC U TEXHUKE NMpoceeLyeHuna Poccun
Bubnanoteka LLOK,
34 Mexanunueckasi paboTa U MOITHOCTb Akapemua Munmcrepcrea
MNpoceeweHna Poccnun
Bubnanoteka LLOK,

35 Pabota crbl TSAKECTU, CUJIbI YIIPYT'OCTH U Akagemna MunHuctepcrea
CHUJIbI TPEHUS NMpoceeLyeHuna Poccun
JlaGopaTtopHas pabora «OrnpeneneHue Bubnuoteka LIOK,

36 paboTHI CUIIBI TPEHUS TIPH PABHOMEPHOM Akagemuna MuHucTepcTBa
JBUKEHUH TeJIa TI0 TOPU30HTAIILHON Mpocsewerua Poccuu
MOBEPXHOCTU»

Bubnanoteka LIOK,

37 CBs13b dHepruu u padoThl. [loTeHIMampHAS Akagemuna MuHucTepcTBa

SHEPrus MpocseleHna Poccumn
Bubnnoteka LIOK,

38 Kunernueckas OHEPIus. TeopeMa (0] Akagemuna MuHuctepcTsa

KMHETHUYECKOUN 3HEpruu MpoceeLyeHuna Poccun
Bubnanoteka LIOK,
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE

Akagemuna MuHuctepcTsa




JlabopaTtopHas pabora «M3y4yeHue 3akoHa

MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemmna MuHuctepcTsea

40

COXpaHEHHUS SHEPTUM MpocseLeHuna Poccum
Bubnanoteka LOK,

41 KomnebaTenpHOE IBH)KCHHUE U €TI0 Akagemuna MuHuctepcTsa

XapaKTEePUCTUKU MpocseLeHuna Poccum
Bubnanoteka LLOK,
42 3aTyxaI0H1He KoJIeOaHMSI. BLIHy)KIIeHHbIe Akagemmna MuHuctepcTsea
KojieOaHus. Pe3oHaHc MpocseLieHuna Poccum
Bubnanoteka LLOK,
43 MaremaTryecKuii U MPYKUHHBIA MAsITHUKU Aragemua Murucrepcrea
MNpoceeweHna Poccnun
VYpoxk-uccnenopanue «3aBUCUMOCTD MIEPUOIA bubswmorexa LIOK,
44 KoJie0aHu# OT )KECTKOCTHU MPYKUHBI K MaCChI Akapemmna Mutncrepcrea
MpoceeweHna Poccnun
rpy3a»
Bubnnoteka LIOK,

45 [IpeBpalienne 3Hepruu Npu MEXaHUUECKHUX Akagemua MuUHUCTepCTBa
KOJICOaHMIX MpoceeLeHuna Poccun
JlaboparopHas pabota «Onpenenenue bubnnoreka LIOK,

46 Y4acTOTHI U TIepro/ia KoneOaHui Mpy>KUHHOTO Akapemua Mukncrepcrea
MASTEIK DY MpocsewweHna Poccmun

47 JlaGopatopHas pabota «IIpoBepka Bubnunoteka LIOK,

HC3aBUCUMOCTH IICpUOJa KoJieOaHU I Ipy3a,

Akagemuna MuHuctepcTsa




MMOABCIICHHOI'O K HUTHU, OT MACCBHI I'py3a»

Mexaunueckue BoinHbl. CBOKWCTBA

MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemmna MuHuctepcTsea

48 MeXaHU4YecKuX BOJH. [IpososibHbIE U
MIOTIEPEYHbIE BOJIHBI Mpocsetyerun Poccuy
Bubnanoteka LOK,
49 Ypoxk-kordpepenuus "MexaHn4ecKnue BOJTHBI Akagemua MuHucTepcTsa
B TBEpIOM Tene. CelicMuuecKrue BOJIHbI" MpocseLeHmna Poccum
Bubnanoteka LLOK,
50 3Byk. Pacnipoctpanenue u oTpaxxeHue 3ByKa Axapemma Munncrepcrea
MNpocseleHna Poccum
Bubnanoteka LLOK,
51 Ypok-uccnenosanue "Habmronenue Akagemuna MuHucTepcTBa
3aBUCHUMOCTH BBICOTBI 3ByKa OT YaCTOTHI" MpocseLeHmna Poccum
Bubnnoteka LIOK,
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. Akagemuna MuHucTepcTBa
AKYCTHYECKHI pE30HAHC MpocseLeHuna Poccum
Bubnanoteka LIOK,
n
53 YPOK-KOH(I)epeHHI/ISI YHpra3ByK u Akagemuna MunHuctepcTsa
n
UH(Pa3BYK B IPUPOJIE U TEXHUKE NpocseLeHuns Poccum
[TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe bubamorera LIOK,
54 "3aKoHbI cOXpaHeHus. MexaHn4eckue Axagemna Mukuctepcrea
Kosie0aHusl U BOJTHBI" Mpocaetyerun Poccuy
55 KonTtponbHas pabota o Teme "3aKoHbI Bubnuoteka LIOK,

COXpPaHCHUA. MexaHn4uecKkre KojueOaHus u

Akagemuna MuHuctepcTsa




BOJIHBI"

DIeKTPOMarHuTHOE TOJI€.

MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

56
Bubnanoteka LOK,
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH Akapemua MuHucTepcTsa
MNpoceeweHna Poccnun
Ypoxk-koudepennus "lkana Bubnuoteka LIOK,

58 ANEKTPOMArHUTHBIX BOJIH. Mlcnosib30Banue Akasemna MuHUcTepcTBa
ANEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM MpocselyeHna Poccun
cBs3u"

Vpok-uccienosanue "M3yuenue cBoicTB Bubanoteka LIOK,

59 ANEKTPOMATHUTHBIX BOJIH C TOMOULIBIO Akapemua MurnctepcTsa

MOOUIBHOTO TenedoHa" MNpocseleHna Poccum
Bubnanoteka LIOK,
Bubnanoteka LIOK,

61 DNEeKTpOMarHUTHas IPUPOJIA CBETA. AKkagemua MuHUCTepCTBa
CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA NpoceeweHnus Poccum
Ucrounuku ceera. [Ipsmonuneiinoe Bubsmoteka LIOK,

62 pacnpoctpaHeHue cBera. 3arMeHust CoiaHua u Akapemua MurucTepcTsa
JTyHbI MNpoceeleHna Poccnun

63 3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue Bubnunoteka LLOK,

3ala4 Ha IPUMCHCHUC 3aKOHAa OTPAXKCHUA

Akagemuna MuHuctepcTsa




CBCTa

[Tpenomiienne cBeta. 3aKOH IPETOMIICHUS

MNpocsewweHua Poccmn

Bubnnoteka LOK,
Akagemmna MuHuctepcTsea

64
CBCTA NpocseleHna Poccum
[MoHOEe BHYTPEHHEE OTPAKEHUE CBETA. Bubanoteka LIOK,

65 Vcronb30BaHue MOIHOTO BHYTPEHHETO Axafemna MuHncTepcTea
OTpaKeHUs B ONTHYECKHUX CBETOBOIAX Mpocsewenma Poccum
JlaGopaTtopnast pabota "HccinenoBanue Bubnuoteka LIOK,

66 3aBUCHMOCTH yTJia IIPEIIOMIICHHUS CBETOBOT'O AKkagemuna MuHucTepcTsa
Jy4da OT yIJIa MMaJIeHUus Ha TpaHuIle "BO3ayX- MpocseLlieHna Poccumn
cTekno""

Vpok-koudepenuus "Mcnons3oBanue Bubanoteka LIOK,
67 TIOJIHOTO BHYTPEHHETO OTPAKCHHUS: Axanemua MuhucTepcTea
CBETOBO/IbI, OTITHKOBOJIOKOHHAS CBSI3b" Mpocsewenns Poccun
Bubnumoteka LLOK,
68 JIunsel. OnTUYecKas CHIA JTUH3bI Axanemua MunmucTepcTea
MNpoceeweHna Poccnun
Bubnumoteka LLOK,
69 [TocTpoenre n300pakeHnii B TMH3aX Axafemna Munmcrepctea
MNpoceeweHna Poccnun
JIaGoparopHas padorta "OmnpeneneHne Bubnnotexa LIOK,

70 (OKYCHOrO PacCTOSHMS U ONTUYECKOM CUIIBI Axafemna MunmcTepctea
CoBuparoIeli THH3bI" MpocseLeHna Poccuu

71 VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC Bubnunoteka LIOK,

npubops”

Akagemuna MuHuctepcTsa




MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

72 I'na3 xak ontuueckas cucrema. 3peHue
MpocsewweHua Poccmu
Bubnanoteka LOK,
n
73 Vpok-koHdpepennus "Jledekrts 3penns. Kak Axkazemma MUHMCTEPCTBa
n
COXpaHHUTb 3pCHUC MpoceeweHusa Poccun
Paznoxenune 6enoro ceera B CriekTp. ONbITHI Bubsmoteka LIOK,

74 Herorona. Ci10/&KeHHE CIEKTPAILHBIX [[BETOB. Akapemna MuHucTepcTsa
Jlucniepens ceera MNpoceeweHna Poccnun
JlaGopaTtopHas padota "OmbITHI 11O Bubnuoteka LIOK,

75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H Akagemua MuHucTepcTsa
BOCTIPUSATHIO [IBETA IPEIMETOB MPHU MX NpocseweHuns Poccum
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"

Vpoxk-npakTukym "BoHOBBIE CBOMCTBa Bubnuoteka LIOK,

76 CBETA: IMCIIEPCHs, MHTEP(EPEHIIUS 1 Akapemna MuHucTepcTsa

mubpaxims” NpocseweHuns Poccum
Bubnanoteka LIOK,
77 Omeiter Pezepdopna u mnanerapuas MoJeIb Axkagemua MuHUCTepCTBa
aroMma MpocseweHmna Poccun
Bubnnoteka LIOK,
78 [Toctynars! bopa. Mozaens aroma bopa Akapemua MurucTepcTsa
MNpoceeleHna Poccnun
79 Hcnyckanue v MOrionieHue CBeTa aTOMOM. Bubnanoteka LIOK,

KBanTsl. JInHelyaTbie crieKTpsI

Akagemuna MuHuctepcTsa




Ypoxk-npaktukyMm "Habirogenue cuiekTpon

MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

80
"
HUCITyCKaHHU MpoceeueHna Poccumn
Bubnanoteka LOK,
81 PannoakTuBHOCTE U €€ BUIEI Akapemua Munmcrepcrsa
MNpoceeweHna Poccnun
Bubnanoteka LLOK,
82 Crpoenue atomHoro sipa. Hykinonnas Akagemuna MuHucTepcTsa
MOJiC]Ib MNpocseleHna Poccum
Bubnanoteka LLOK,
83 PangnoaktuBHbBIE TpeBparieHus. M30Torsl Axapemma Munncrepcrea
MNpocseleHna Poccum
Bubnanoteka LIOK,
84 Pemenue 3amgau no reme: "PannoakTuBHBIE Akagemuna MuHucTepcTsa
peBpalicHus " MpocseLLeHuna Poccum
Bubnanoteka LIOK,
85 Meprox nonypacmaa Akagemuna MunHuctepcTsa
MpocsewweHua Poccmn
Bubnnoteka LIOK,
86 Ypok-koHpepenius "PagnoakTuBHBIC Akagemuna MuHucTepcTsa
U3JIy4€HUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" MpocseleHua Poccun
87 Snepuble peakuuu. 3aKOHbI COXPAHEHUS Bubnnoteka LLOK,

3apsAA0BOTO U MaCCOBOT'O YHUCLII

Akagemuna MuHuctepcTsa




DHeprusi CBsI3U aTOMHBIX sifiep. CBs3b MacChl

MpoceeleHna Poccnun

Bubnnoteka LOK,
Akagemuna MuHuctepctsa

88
U 3HEpIrun MpoceeweHusa Poccun
Bubnanoteka LOK,
89 Pemenne 3a1au no Teme "SnepHble peaknun” Axanemuna MyhucTepcTaa
MNpoceeweHna Poccnun
Bubnanoteka LLOK,

90 Peakiiuu cunTe3a u eneHus saep. AKkagemua MuHMCTepcTBa
Vpok-koHpepennus "SInepHas SHEpreTHKa. Bubnuoreka LIOK,

91 JlelcTBHS paliOaKTHBHEIX U3TydeHHI Ha Axaaemna MunmucTepcTea
JKUBbIE OPTaHH3MbI" MpoceeweHmna Poccum
IToaroroBka x KOHTponLHOﬁ pa60Te 10 TEME Bubnanoteka LIOK,

92 "DIeKTpOMarHuTHOE TOJIE. Akasemna MuHuctepcTsa
DeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE MpocseleHmna Poccum
SIBIICHUS"

KontponbHas padoTa o Teme Bubnuoteka LIOK,

93 "DIeKTpOMarHuTHOE TOJIE. Akasemna MuHucTepcTBa
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBEIE MpocseleHmna Poccum
SIBIICHUS"

Bubnnoteka LIOK,

94 [ToBTOpenue, o600meHNe. JlabopaTopHbIe Axkazemma MUHMCTEPCTBa
pabotsl o Kypey "B3aumoneiicteue ten" MpoceeLueHms Poccum

95 [ToBTOpeHue, 00600menue. Pemenue Bubanoteka LIOK,




pacyEeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"TerutoBble npouecch”

Akagemmna MuHuctepcTsea
MpocseweHna Poccmu

[ToBTopenue, 06001eHue. Perenne

bubnunoteka LLOK,

96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME Axapemma Murncrepcrea
. MpoceeweHunsa Poccumn
"KIIJI TermoBbIX aBurarenci'” P -
[ToBTopenue, 0600menue. Pemenne bubauorexa LIOK,

97 pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TEME Axaaemna Murucrepcrea

"KII/I anexTpoycTaHOBOK" fpocaetnenin Pocciy
Bubnanoteka LLOK,

08 [ToBTOpenue, 0600meHNe. JlTabopaTopHbIe Akagemua MuHUCTepcTBa
paboTsl o kypcy "CBeToBbie SBICHHS" MpoceeweHuna Poccun
[ToBTOpenue, 0606menue. Padora ¢ bubamorexa LIOK,

99 TEKCTaMHM 10 TeMe "3aKOHbI COXpPaHEHUS B Axapemma Munncrepcrea
MexaHnKe" MpoceeweHuna Poccun

Bubnunoteka LLOK,

100 [ToBTrOopenue, o6o0mmenue. Padora ¢ Akagemua MuHUCTepcTBa

tekctaMu 1o TeMe "Konebanus u BOMHBI" NpocseuieHmna Poccum
Bubnunoteka LLOK,

101 [ToBTrOopenue, o6o0mmenue. Padora ¢ Akagemua MuHUCTepcTBa
TekcTtamu 110 TeMe "CBEeTOBbIC SBIICHUS " NpocseuieHmna Poccum
[ToBTropenue, 0600meHue. Pabora ¢ bubanoreka LIOK,

102 TekcTamu 1o Teme "KBaHTOBas U sijepHast Akapemua Murvcrepcrea

¢buzuka"

MpoceeleHna Poccnun




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka. 7 knacc. YueOnuk - [leppimkun A.B.
du3suka. 8 Kiacc.

®dwusuka. 9 xnacc. Yueobnuk - [lepeimkuna M. M., I'ytauk E. M., UBanos A. U.,

[lerpoBa M. A.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






