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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke ©0a30BOT0 YpOBHS HA YpOBHE CpPEAHEro OOIIEro
oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE MOJIOKEHUU W TpeOOBaHUN K pe3yabraram
OCBOCHHUSI OCHOBHOHM 00pa3oBaTesbHO mporpammsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke ¢ y4€ToM (QenepaibHOil paboueld MpOrpaMMbl BOCIUTAHUS H
KOHIICNIMU TpernofaBaHusi ydyeOHoro mnpeaMera «®Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aIUsAX Poccuiickoi denepanuy, peanu3yrommx OCHOBHEIE
oOpa3oBaTesibHbIE TPOTPaAMMBI.

Conepkanue mporpaMMmbl 10 (U3MKE HaAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obydaromuxcs 10—11 kiaaccoB npu o0ydueHun
ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO MOIXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MIPEIMETHBIM U METAIPEAMETHBIM pe3yJibTaraM OOy4YeHHsl, a TAKKe
YUHUTBIBAET HEOOXOAMMOCTh pEaIN3allyd MEXKIPEAMETHBIX CBsI3ed (QPU3MKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeAMETaMU. B Hell onpeaensoTcss OCHOBHBIE
LeNU U3ydeHHs (PU3MKU Ha YPOBHE CpeHEro oouero o0pa3zoBaHusl, INIAHUPYEMbIE
pe3yAbTaThl OCBOEHUS Kypca (U3UKU: IMYHOCTHBIE, METAIIPEIMETHBIE, [TPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIOYAET:

1. IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (U3HKK Ha 0a30BOM ypOBHE, B
TOM YHCJI€ MPEIMETHBIC PE3yJIbTaThl M0 rofaM 00yUYeHUS;
2. coziepkanne yueoHoro npeamera «@u3nkay mo rojgam o0yudeHus.

®du3rka Kak Hayka O HauOojee OOLMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KaueCTBE y4eOHOIo MpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHui 00 okpysxarorem mMupe. LlIkonpHbIN Kype GU3NKH — CHCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHUOJIOTHUEH,
¢dbuznyeckoit reorpadueit u actpoHomwueil. Hcmonp3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHWM  ONpeAeNsaeT XapakTep M pa3BUTHE
pa3zHO00pa3HbIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIyYEHHUs] HOBBIX MAaTE€pUANIOB C 3aJaHHBIMH CBOMCTBaMHM U Apyrux. M3ydyenue
(U3UKM BHOCUT OCHOBHOM BKJIaJl B QOPMUPOBAHUE €CTECTBEHHO-HAYYHON KAPTHUHBI
Mupa oOydJaromuxcsi, B (PopMHpOBaHHE YMEHHH NPUMEHSATh HAyYHBIA METO.
MO3HAHUS TIPU BHITIOJTHEHUW UMHU yUE€OHBIX UCCIICIOBAHUN.

B ocHOBY Kypca ¢hu3uKu 1151 ypoBHS CpEAHET0 00111ero 00pa3oBaHus MOJI0KECH
psI UaeH, KOTOPbIE MOYKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX pPa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DH3HKHU.



Hoes eenepanusayuu. B coorBercTBUM ¢ HeW Marepuan Kypca (GU3HKHU
o0beqMHEH BOKpYr (u3mueckux Teopuil. Bemymmm B Kypce sBisieTcs
dbopMupoBaHUE TPEIACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE H
noJie.

Hoes eymanumapusayuu. EE€ peanmuzaius MpeamnoyiaraeT HCIOJb30BaHUE
TYMaHUTApPHOTO MOTEHIMaNa (PU3HUYECKOM HAayKH, OCMBICIICHHUE CBSA3H Pa3BUTHS
¢bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes npuknaonou nanpaesnennocmu. Kypce Gu3uku rpeamnosiaraeT 3HakOMCTBO
C IMIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTMUECKUX TMPUIIOKEHUN N3yUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peamu3yeTcs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB
COZIepKaHMsI, HOCBSIIEHHBIX KOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKXkKe O00CYXIeHus mnpobiem
PalMOHAIBHOTO TPUPOIONOIB30BAHMS M 3KOJIOTUYECKOW O€30MaCHOCTH.

CTep>KHEBBIMHM DJIEMEHTAMH Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABJIAOTCA (u3HUeckue Teopuu ((hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHHUs (hU3NUECKOl Teopuu, poiu (QyHIaMEHTaIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJACTABICHUAX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOPUH, JIJIS1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIA MOAXO0A B Kypce (PU3MKU peanu3yercs Mpexie
BCEro 3a CYET OPraHM3alUU SKCIIEPUMEHTAIBHON JEATEIBHOCTH O0YyYarOLIUXCs.
Jli1st 6a30BOTO YPOBHS Kypca (PU3HUKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPhIE B IpOrpaMme
no Qu3uke OObEAMHEHBI B OOIIMK CIUCOK YYEHHYECKHX MPAKTUYECKUX pPaldoT.
Boijenenre B yKa3aHHOM [E€pEYHE JIaDOpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL M OLEHKH, OCYIIECTBIIIETCA y4aCTHUKaMU 00pa3oBaTeIbHOIO Ipoluecca
UCXONII U3 OCOOEHHOCTEH TUIAaHUPOBAHUSA U OCHaIIeHUs kabunHera ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJaJCHHWE OOYyYaroMIMMHUCA YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE HM3MEpPEHUs, MCCIECTOBAHMUS 3aBHUCUMOCTEH (PU3NYECKUX BEIMYMH U
MIOCTaHOBKY OIIBITOB IO MTPOBEPKE MPEIOKEHHBIX TUITOTE3.

Bosnbiioe BHUMaHKE yIenseTcs pelIeHNI0 pacu€THRIX U KaUeCTBEHHBIX 3a/1au.
[Tpu 3TOM A1 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIIOTCS 3a/1au C SIBHO 3aJaHHOMN
duznyeckoli MOMEbI0, TO3BOJSIONIME TPUMEHATH W3Y4YCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOIO pasiena Kypca, TaKk U UHTErpupys 3HaHUS U3
pa3HbIX pasznesnoB. |Jig KadyeCTBEHHBIX 33734 MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha
OOBbSICHEHHE MPOTEeKaHWsI (PU3MUECKUX SBICHUW U MPOLIECCOB B OKPY’KAIOILICH
KU3HH, TpeOyronme BbIOOpa (PU3MUECKOW MOMETH MJisi CUTyallud MPaKTHUKO-
OpPMEHTUPOBAHHOIO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k marepuanbHO-TEXHUIECKOMY
o0ecrneueHuIo0 y4eOHOro mpoiecca 0a30BbI ypOBEHb Kypca (DU3MKH Ha ypOBHE
CpemHero oOIIero oOpa3oBaHMs JOKEH HM3y4aTrhCsi B YCIOBUAX MPEIMETHOTO
KaOuMHeTa (PU3MKU WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOMHETa IpEeIMETOB
€CTECTBEHHO-HAy4YHOIo LuKJa. B kaOuHeTe pu3MKU OIKHO OBITH HEOOXOIUMOE
n1abopaTropHOe 000pyIOBaHHE /ISl BHIOJHEHHS YKa3aHHBIX B TPOrpaMMe Mo (pu3HKe
YUYEHUYECKUX MPAKTUUECKUX PabOT U JEMOHCTPAIMOHHOE 000PYI0OBaHHE.

JleMoHcTpallMoHHOE  00opynoBaHuE (OPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHHMMAJIBHOM JIOCTATOUHOCTHM M  OOECHEYMBAET IOCTAHOBKY
NEPEUYUCIECHHBIX B IporpamMme IO (U3MKE KIIOYEBBIX JEMOHCTpALMNA s
UCCIICJIOBAHUSA  HM3y4YaeMbIX SIBICHHM W  MPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 0OOpydOBaHHE IJIsi YYEHMUYECKHX MPAKTUYECKUX paldoT
dopMupyeTcsi B BUE€ TEMATUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJHOTO KOMILJIEKTa Ha JByX oOywarommxcsi. TeMaTHuecKue KOMIUICKTHI
71a00paTOpPHOTO O0OpPYIOBAaHUSI JOHKHBI OBITh MMOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUH aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPHil.

OCHOBHBIMU LIENISIMU U3yU4€HUs (PU3HUKH B 00111eM 00pa30BaHUU SBIISIOTCA:

1. dbopMHupOBaHWE HWHTEpPECca W CTPEeMJICHHS OOydJalomuxcs K HayIHOMY
W3YYCHHUIO TIPUPOIBI, Pa3BUTHE WX HWHTCIUICKTYalIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEH;

2. pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJIe TO3HAHUS U (POPMHUPOBAHHE
HCCIISIOBATEIIHLCKOTO OTHOIIIEHUS K OKPYIKAFOIIUM SIBIICHHUSM;

3. dbopMHUpOBaHUE HAYYHOTO MHPOBO33PECHHS KaK pe3ysibTaTa U3y4YeHHS OCHOB
CTPOCHHUS MaTepUH M (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

4. dhopmMupoBaHue yMEHUH OOBSCHSTH SIBJICHUS C UCIIOIB30BaHUEM (PHU3UUECCKUX
3HaHUW W HAyYHBIX JIOKA3aTeIbCTB;

5. dbopMHupOBaHUE TIPEACTABICHUA O pOMW (PU3MKH I Pa3BUTHSA JPYTUX

€CTECTBCHHBIX HAyK, TEXHUKU ¥ TEXHOJIOTHA.
JloCTmKeHHe 3THUX Iele 00eCIeYrBaeTCsl PEIICHHEM CIICAYIOINX 3a1a4d B
mporiecce u3ydeHus Kypca (PU3MKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

1. MpUOOPETEHNE CUCTEMbI 3HaHUM 00 00MUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHsX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO  (HU3HKY,
AIICKTPOTMHAMHUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI aCTPODHU3HKH;

2. dbopMHUpOBaHUE YMEHHUM MPUMEHATH TEOPETUUECKUE 3HAHUS JTsI OObSICHEHUS
(U3UYSCKUX ABJICHUN B MPUPOJIE U JIJIS IPUHATHS MPAKTHUCCKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;



3. OCBOGHHE CHOCOOOB pEIICHHs pa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoii Momenblo, 3adad, IOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3nanue GU3NIECKON MOJIENH, aIeKBAaTHOM YCIOBUSM 3a]1auu;

4, IIOHUMAHUC (1)H3H‘-ICCKI/IX OCHOB H IIPHUHIMUIIOB I[CﬁCTBHH TCXHHUUYCCKHUX
YCTpOfICTB N TCXHOJIOTHUYCCKUX ITPOLCCCOB, UX BJIMAHHSA HA OKPYKAIOIIYIO
cpeny;

5. OBJIAICHUC MCTOAAMH CaMOCTOATCIIbHOIO INIAHWPOBAHHA W IIPOBCIACHUA

(GU3MYECKUX SKCIEPUMEHTOB, aHajlu3a W MHTEpIpeTanuu HUH(popMmaiuu,
OTIpEIEIICHUs] IOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTara;

6. CO3/IaHHME YCJIOBUM MJI1 Pa3BUTHS YMEHHUH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOM ESATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHErO OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B Heleno), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemplii B mnporpamMme 1o (U3MKE NepeyeHb JIabopaTopHBIX H
NPaKTUYECKUX pAOOT SBISIETCS PEKOMEHJOBAHHBIM, YUYWTEIb JIEJNAET BBIOOP
poBeeHNA J1A0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBHIYaTbHBIX
ocoOeHHOCTelH 00yUaromuxcsl.



COAEPXKXAHUE OBYYEHUA
10 KITIACC

Pazgen 1. ®usuka v MeTOAbI HAYYHOT0 TO3HAHUSA

dusuka — HayKa o npupoje. HayuHnble METOAbI TO3HAHUS OKPYKAIOIIETO MUPA.
Ponb 3kcniepuMeHTa U TEOPUU B MPOILECCE MO3HAHUA MPUPOALI. IKCIEPUMEHT B
busuke.

MopenupoBanue (pU3MUECKUX SIBICHUH U MporeccoB. HayuHble THUMOTE3BI.
duznyueckre 3aKOHBI U TCOPUHU. [ paHUIlBI MPUMEHUMOCTH (PH3UYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Ponp m mecro puszuku B popMHUpOBAaHUHM COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBBIE W UU(PPOBBIE HU3MEPUTENIbHbIE NPUOOPHI, KOMIIbIOTEPHBIC
JIATYNKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannyeckoe naBuxkeHue. OTHOCHUTEIBHOCTh MEXAHWYECKOIO JABUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCThb (CpefHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepHalbHON TOYKU, UX MPOCKIMU HAa OCHU CHUCTEMbl KOOPJIMHAT.
CroxeHue nepeMenieHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE MPSMOJIMHEWHOE BIkeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TepeMelIecHus
MaTepuaJbHON TOUYKH OT BPEMEHHU.

CBoOomHOE majeHue. YCKOpeHHe CBOOOIHOTO MaCHUS.

KpuonuHeiiHoe nBrxeHue. J|BUkeHrE MaTEpUAIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSTHHOM IO MOAYJIK CKOPOCTBIO. YIJIOBasi CKOPOCTb, JTUHEWHAs CKOPOCTb.
[lepuon u yactoTta obpaienus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>)KEHUE CHAPSO0B, LICMTHBIE U PEMEHHBIE MTEPEayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTHK
JIBYDKCHMUSL.

[IpeobpazoBaHue IBMKEHUH C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue nBmwxkeHus Tena, OPOIIEHHOTO IOA YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.



N3mepeHne yckopeHus CBOOOTHOTO TaIeHUS.

Hanpasnenne CkopoCTH Ipy IBUAKEHUH IO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmwvie pabomoi

N3yueHne HEpaBHOMEPHOTO JIBHXKEHHS C LEIBIO ONPEIEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKAY NyTIMH, ITPOUJACHHBIMU TEJIOM 34
MOCJIC/IOBATENILHBIE PABHBIE IPOMEXYTKM BpPEMEHH NPU PABHOYCKOPEHHOM
JBH>)KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne IBUKEHUS IAPUKA B BA3KOM JKHUJIKOCTH.

N3ydenue nBrkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HbroToHa.
NuepruaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoii 3akon HeroToHa st
MaTepuaabHOM TOUKHU. TpeTunii 3akoH HproTOHA 1151 MaTepranbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas kocMmuueckas
CKOPOCTBb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, ckonbxenust, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpEeHUs CKOJbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpenus.
Cuna conpOoTUBIICHHS TIPU JBUKEHUU TeJa B )KUIKOCTHU WJIU rase.

[TocTynarensHOE U BpalllaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMEHT cuabl OTHOCUTENIBHO OCU BpaumeHus. Ilmewo cumbl. YcnoBus
paBHOBECUS TBEPAOIO TENA.

TexHuyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUUH.

CpaBHEeHHE MACC B3aUMOJICHCTBYIOIINX TE.

Bropoit 3akon HeroTona.

N3mepenue cuil.

CnoxxeHue cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT JeOopMaIIHH.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MTOABEME U TTAJCHUU.

CpaBHeHHME CUJT TPEHUS MMOKOS, KAUCHUS U CKOJIbKECHUSI.

YenoBus paBHOBecHUs TBEPAOIro Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenune aBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanrue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pasiie, OT ux JAehOpMaIInH.

HccnenoBanne ycinoBUWA pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXPAHEHUS 8 MEXAHUKE

NmMnynsc MaTepuaabHOM TOYKHM (Telia), CHUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbC CUIbl M U3MEHEHUE HMITYJIbCA Teja. 3aKOH COXPAaHEHUs HMITYJbCa.
PeakTuBHOE IBUKEHUE.

PabGora cuibl. MOITHOCTH CHJIBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 U3MEHEHHH
KUHETUYECKOW SHEPTHM.

[ToTenuuanbHas SHEPrusl. [TorenuuanbHas SHEprus yIpyro
nedopMUpoBaHHOM NPYyKUHBL. [loTeHIIMaNbHAS SHEPTUSI TeJa BOJIN3U MTOBEPXHOCTU
3emun.

[loTeHunanbHble W HEMOTEHIUAIbHBIC  CHJIBI. CBsi3b  paboTHI
HEMOTEHIMAIBHBIX CUJI C UBMEHEHUEM MEXaHUYECKOU SHEPTUHU CUCTEMBI TEJI. 3aKOH
COXpaHEHUSI MEXaHUYECKON IHEPTUH.

VYrpyrue u HeynpyTrue CTOIKHOBEHUSI.

TexHnueckne yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE BMKEHHE.

[lepexon moTeHIIMATBLHON YHEPTUU B KHHETUUECKYIO M O0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yueHue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBA3U pabOTHI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW SHEPTHH
T€JIa Ha TPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. Mosiekyasipaas ¢pusuka 1 TepMOAMHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TIOJOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. duddysus. Xapakrep ABUKEHUS WU
B3aMMOJICCTBUSL YaCTHI BellecTBa. Moaenu CTpOeHUs Tra30B, XKHAKOCTEW U
TBEPJBIX TE U OOBSICHECHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3mepsl Mosekyi. KonmnuecTBo BemectBa. [loctosanas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temmeparyp
Lenbcus.



Monens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KUHETUYECKOM
TEOpUU UACAITBHOTO Ta3a. AOCOMIOTHAs TeMmIeparypa Kak Mepa CpeaHein
KMHETUYECKOM YHEPrUU TEIUJIOBOTO JBMKEHMS 4dacTull rasa. [llkanma temmeparyp
KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
HanproHa. M30mponecchl B uAEaIbHOM ras3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe mpencraBiaeHne U30MPOIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuyeckne yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHECHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOLIUME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCIUHECHUMU.

OmnbITel 110 MU (Py3UN )KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUKEHUSI.

Mopnens onsita LlTepHa.

OnbITHI, JIOKA3bIBAIOIIINAEC CYILIECTBOBAHHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Monens, nrocTpupyromas Npupoy AaBICHUS ra3a Ha CTEHKH COCYAA.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHS UACAJbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmwie pabomoi

OnpeneneHue Macchl BO3AyXa B KIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUU
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPaTyphl BO3IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY IapaMeTpaMU COCTOSTHUS Pa3pEeKEHHOTO
rasa.

Tema 2. Ochogebl mepmoOUHAMUKU

TepmoauHaMuueckass cucTteMa. BHYTpeHHSsS >HEPrus TEPMOAWHAMHYECKOU
CUCTEMBI U cIOCOOBI € n3MeHeHus. KomudecTBo TernoTel u pabora. BHyTpeHHss
DHEpPrusi  OJHOATOMHOIO  HJOEAJIBHOIO  rasa. Buasl  Temionepenadu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYEHUE. YIelbHas TETUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH NpH TEIIONEpeIayde.

[lonsitue 006 agumabarHom mpouecce. [lepBblil 3aKOH TEPMOIWHAMHKHU.
[Ipumenenue mepBOro 3akoHa TEPMOAMHAMHKU K H3ompoiieccam. [paduueckas
WHTEpHpeTanus paboThl rasa.

BTtopoii 3akoH TepmonuHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeruioBple  mamuHbl.  [IpyHOMIBIL  IEWMCTBUAS  TEIUIOBBIX  MAIWH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBHIX MammHaX. Koad@uIMeHT mMmone3Horo
nericTBus TeruioBod MamumHbl. Iukn KapHo m ero ko3¢ @UIMEHT IOJIE3HOTO
JENUCTBUSL. DKOJIOTUIECKHUE MPOOTIEMBI TETINIOIHEPTETHKHY.



TexHuyeckne yCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHE: JIBUIaTelb
BHYTPEHHETO CTOPaHHUsl, OBITOBOM XOJIOIUIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruM Tella MPU COBEPIICHUH pPAOOTHI: BBUIET
npoOKH U3 OYyTBUIKM MOl JEMCTBHEM CXKAaTOTo BO3AyXa, HarpeBaHue s¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPIUM (TEMIIEpaTyphl) Tella pHU TeIionepeaaye.

OneIT 0 a1a0ATHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoi TypOUHBI, ABUTATENsl BHYyTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmwvie pabomoi

N3mepenue ynenbHON TEMI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanua eéeuecmea. Pazoswvie nepexoovl

[TapooOpazoBanue u koHAaeHcauus. Vcnapenue u kunenue. AOCOIIOTHAs U
OTHOCUTEJIbHAS BIAXKHOCTh BO3Ayxa. HachllleHHbIM map. VYiaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KATIEHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpucrauioB. JKunkue kpucrtabl. CoBpeMeHHbIE Marepuansl. [lnaBineHue u
KpUCTaJIM3alus. YAelbHas Temiora miasneHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHuyeckne yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TUIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIYyYEHUSI COBPEMEHHBIX MaTepHaliOB, B
TOM YHCJIE HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenue npyu moOHM>KEHHOM JaBICHHH.

Crioco0Obl M3MEpPEHUs BIAYKHOCTH.

Habmntonenue HarpeBaHusl U MJIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMoHCTparus KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopmie pabomoi

M3mepeHre OTHOCUTENbHOM BIXKHOCTH BO3IyXa.

Paznen 4. DnekrpoannHaMuka
Tema 1. Inexkmpocmamuxa
OnexTpu3anus Tell. DIEeKTpUIeCcKuil 3aps. J[Ba BU1a dJEKTPUUECKUX 3apsI0B.
[IpoBOOHMKH,  AMAIEKTPUKA W TMOJIYNPOBOJHUKH. 3aKOH  COXpPaHEHUs
IIEKTPUYECKOTO 3apsiza.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHslid 27EKTpUYECKAN 3aps.
Onektpudeckoe mone. Hanpspk€HHOCTh  anekTpudeckoro  mois.  [IpuHuun



CYNEPIO3ULUN BIEKTPUUYECKUX Tosiel. JIMHMKM HanpsiKEHHOCTU AJIEKTPUYECKOTO
TOJIAL.

PaGota cun anekrpocratudeckoro mosis. [lorenmnuan. Pa3HocTs moTeHIInamos.
[IpOBOIHMKHA W JOHUAJIEKTPUKUA B JJIEKTPOCTATUUYECKOM Toiie. Jluanexkrpuueckas
MIPOHUIIAEMOCTb.

OnexrpoéMrocTb. KonaeHcarop. DNeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHeHcaTopa.

TexHHueckne yCTpOWCTBA W MPAKTHUYECKOE IPUMEHEHHE: JIIEKTPOCKOI,
AIIEKTPOMETP, IJIEKTpOCTaTUyYecKass 3aluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHEHCATOp, KOMMPOBAaIbHBIN anmnapar, CTpyHWHbINA IPUHTED.

Jlemoncmpayuu

YCTpPOWCTBO ¥ IPUHLMIT JEUCTBUS IIEKTPOMETPA.

B3anmopelicTBue HaAIEKTPU30BAHHBIX TETL.

DIEKTPUYECKOE MOJIE 3aAPSKEHHBIX TE.

[IpOBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3alIUTa.

JIA3TIEKTPUKH B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTBD JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT MIIOMIA/IH ILUIACTHH,
pacCTOSHUS MEXAY HUMU U AUDIICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKeHHOTO KOHAEHcaTropa.

Yuenuueckuii skcnepumenm, nabopamopmwvie pabomoi

N3Mmepenune anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuydeckuit mok. Toxu 6 pazniuunvix cpeoax

DONEeKTpUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [1ocTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 171 yyacTKa LEnHu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIEIBHOE COMNPOTUBIECHUE BEIECTBA.
[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COCAMHEHUE TPOBOIHUKOB.

Pabora »snexkrtpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MomHoOCTh
DIIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYILASI CAJIA U BHYTPECHHEE CONPOTHUBJIEHWE HCTOYHUKA TOKA.
3akon OMa J1st TOJTHOM (3aMKHYTOM ) AlieKTprudeckoit enu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  NPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
COIIPOTHUBIICHUSI METAJUIOB OT TeMreparypbl. CBEpXITPOBOANMOCT.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CoOcTBeHHas u npuMecHas MPOBOJIUMOCTh
noTynpoBoaHUKOB. CBoMCTBa p—n-niepexosna. [lomynpoBomHUKOBBIE TPHOOPHI.

DOneKkTpuyeckuii TOK B pacTBoOpax UM pacillaBax  dAJIEKTPOJIMTOB.
DIIEKTPOAUTHYECKAS AUCCOUUALNS. DIEKTPOIIN3S.



Onektpuueckuii TOK B razax. CamMOCTOSITENbHBIA W HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1na3ma.

TexHuyeckre yCTpPOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP,
BOJIETMETP, PEOCTaT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE IPUOOPHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN HO],
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

M3MmepeHne cuiibl TOKa U HalpsKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOIHUKOB OT JJIMHBI,
IUIOIAH TONIEPEYHOI0 CEYECHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOAHUKOB.

[IpssMoe wu3MepeHHE INEKTPOABHXKYIIEW Cuibl. KopoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii paspsia U NpOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3y4yeHne CMEMIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3MmepeHne 3IeKTPOIBIXKYIIEH CHUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmtonenue snexrponusa.

MexknpeamMeTHbie CBA3U

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kilacce OCyIlIecTBIsIETCS ¢
y4E€TOM COEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMud MaTe€MaTUKH,
OMOJIOTUH, XUMHUH, TeOTpaduu U TEXHOJIOTHH.

Mescnpeomemnvle noHamus, CBS3aHHBIE C M3YYEHHUEM METOIOB HAy4HOI'O
NO3HAHMS: sBJIEHUE, HAy4HbI (pakt, rumoresa, (usnueckas BEIUMYMHA, 3aKOH,
TeopHsl, HaAONIOIEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHUEe CHCTEMbl ypaBHEHWH, JWHEWHas (QyHKIMS,
napabona, runepoosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCHU KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBM)XEHHE B JKMBOUW mpupone, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIIONEPEIayl, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U ra3oB,



DIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJIEKTPOJMTHYECKAs  JIHUCCOLMALIMSA,
rajbBaHMKA.

T'eoepacghus: BnaxxHOCTh BO3AyXa, BETPHI, 6apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE ABUKECHHUM C HCHOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUs B TEXHUKE, MOAIIMIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOIOMET W JAPYTHE), JBUrareilb BHYTPEHHEIO
CrOpaHHusi, mapoBasi TypOHHa, OBITOBOM XOJIONUJIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJIyYEHUsSI COBPEMEHHBIX MATE€pUAJIOB, B TOM YHCIE HAHOMAaTepUANOB, U
HAHOTEXHOJIOTUM, DJIEKTPOCTATHYECKasl 3aluTa, 3a3€MJICHUE DJIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIH IPUHTED, AIIEKTPOHATrPEBATEIIbHbBIC puodOpkI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, FaTbBAHUKA.

11 KUIACC

Pa3znen 4. DuekrpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUSA

[TocTossHHBIE MarHUTHl. B3anMoiecTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMU. [I[puHIMI Cynepno3uiuy MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYyKIUU. KapTuHa JNMHUNA MAarHUTHOM WHIAYKLIHWM TOJSA
IIOCTOSIHHBIX MArHUTOB.

MarautHoe 10one MpoBOJHMKA C TOKOM. KapTmHa nMHUI WHAYKIUH
MarHUTHOTO TOJIS JJIMHHOTO IPSMOIO IPOBOAHMKA M 3aMKHYTOTO KOJBLEBOIO
IIPOBOJTHHKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. B3aumonencTtBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ MoIyJsib ¥ HarpaBlieHHE. J[BUKEHUE 3apSyKEHHONW YaCTHUIIBI
B OJIHOPOAHOM MarHuTHOM mose. Pabora cuibl JlopeHua.

SIBneHne DNEKTpOMArHUTHOW WHAYKIMH. [IOTOK BEKTOpa MarHMTHOMN
WHAYKUUU. OJEKTPOJBIKYIIAs CUJa HWHAYKUUMU. 3aKOH D3JIEKTPOMArHUTHOMN
nHaykunu dapanes.

BuxpeBoe »3nekTpuyeckoe Toyie. ONEKTPOABUKYIIAs CHJIA WHIAYKIHU B
MPOBOAHUKE, IBHXKYIIEMCSI TOCTYIATENBHO B OTHOPOJHOM MAarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIIEHME CAaMOMHAYKLUMH. OJIEKTPOABMXKYIIAS CHJIA
CaMOMHIYKLIHH.

DHeprusi MarHUTHOT'O TOJISI KaTyIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPHUTEIN 3JIEMEHTapPHBIX
YacTUL, MHAYKIIMOHHA [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MArHUTHBIM TIOJIEM.

JIvHUKM MHAYKUWMYA MAarHUTHOTO MOJIS.

B3anmopelicTBue ABYX MPOBOIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBneHHE 2IEKTPOMArHUTHON MHIYKIIHH.

[IpaBuino Jlenua.

3aBUCHUMOCTb 3JEKTPOJIBMKYIIEH CHIIBI MHIYKIHUU OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBieHne CaMOMHIYKLIHH.

Yuenuueckuii skcnepumenm, n1abopamopmvie pabomsi

W3yueHre MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

HccnenoBanue neiCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue BIEHUA 3IEKTPOMAarHUTHOW UHYKIUU.

Pasnen S. KosieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUmMHbLE KO1EOAHUA

KonebarenrHast  cuctema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMUI.
["apmonnueckue konebanus. [lepuon, vacrora, amrumTyna u Qasa KoneOaHUU.
[IpykuHHBIM MasATHUK. MareMaTuyeCKU MasATHUK. YPAaBHEHUE TIapMOHUYECKHUX
koneOanuit. [IpeBpaiienre sHEpPrun MpU rapMOHUUECKUX KOJICOAHMSIX.

Konebarenbubiit koHTYyp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJIeOAHUSI B
UJeaIbHOM KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXIY MEXaHWUYECKUMH U
AIIEKTPOMArHUTHBIMUA KoseOanusimu. @opmyna Tomcona. 3akoH cOXpaHEHUS
OHEPTUU B UJICATLHOM KOJieOaTeIbHOM KOHTYPE.

[Ipencrapienne o 3aryxarouux KoseOaHusx. BeIHYKXeHHbIE MEXaHUYECKUE
kosieOanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMarHUTHhIE KoJIeOaHuUs.

[lepemennplii  TOK. CHHYCOMAAJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JCHCTBYIOLEE 3HAUYEHHE CHUJIbI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, nepenaya U NOTpeOICHUE DIESKTPUUECKOM
SHEPIruu. DKOJOTHMYECKUE PUCKH TIPU MPOM3BOICTBE deKTpodHepruu. Kymbrypa
WCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA W NPAKTUYECKOE INPUMEHEHHE: JJICKTPUUYECKHUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyieOaTeNbHOW CHCTEMbl (MIPYXUHHBIN WM
MaTEeMaTUYECKU MAsITHUK).



Habmronenue 3aTyxaromux KojaeOanmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HaGntonenue pe3oHanca.

CB0OO/IHBIE DJIEKTPOMAarHUTHbIE KOJICOAHNUS.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAINPSDKEHUS OT BPEMEHHU) NI
AIIEKTPOMArHUTHBIX KOJIEOaHUN.

Pesonanc mnpu 1moCIEenoOBaTENbHOM COEAUMHEHUH PE3HUCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJIEHCATOpa.

Mozens JIMHNAN IEKTPONEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJIEOAHHWI I'py3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre NEpeEMEHHOTO TOKA B LIENHU U3 NTOCIEI0BATEIIBHO COETMHEHHBIX
KOHJICHCATOPA, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHble 60IHbl

MexaHndeckue BOJHBI, yClaoBUsS pacnpoctpaneHus. llepumon. CkopocTtb
pacnpocTpaHeHHUs M JJIMHAa BOJHBL. [lomepedyHble W MPONOJIBHBIE BOJHBI.
NnTepdepentus u qudpakius MEXaHUI€CKUX BOJIH.

3Byk. CropocTts 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJHBI. YCIOBHS M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanms BektopoB E, B, V B anexrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeJIOMJICHUE, MoJisipu3anus, nudpakuus,
unTepdepenius. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEeKTPOMarHUTHBIX BOJH. [IpUMEHEHHE AIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTpPONCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTUKAa B TEXHUKE W MEIULMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neub.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOAOIbHBIX BOJIH.

Koneb:mromieecs Tea0 Kak HICTOYHUK 3ByKa.

HaGnronenue orpaxeHus: ¥ NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nateppepeHunn u qudpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmionenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHMil.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, PEIIOMIICHUE,
noJisIpu3anysi, Tudpakmus, HHTepdepeHIns.

Tema 3. Onmuka

['eomerpuueckass ontuka. I[IpgMoiMHENHHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKoHbl oTpaxkeHusi cBeTa. [locTpoenne n3oOpa)keHuil B
TJTIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI TIPEIOMIICHHS CBeTa. AOCOIOTHBIN MTOKa3aTeb
npenomieHus. IloaHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblid Yroyl IMOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. ClnoxHbIi coctaB 6enoro cBera. L[Ber.

Cobwuparorniuie u paccenBaromiye JUH3bI. ToHKas mrH3a. @OKYCHOE pacCTOSTHUE
U ONTHYECKasi cuja TOHKOW JMH3bL. [locTpoenue n3zo0paxeHuii B coOUparomux u
paccenBaromux auH3ax. Gopmyna TOHKOM JIMH3bI. YBEJIUUECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITHUKHU.

BonnoBas ontuka. Wurtepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBust HaOMIOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTHUHE
OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. {udpakimonnas pemeérka. YcioBrue HaOMIOIeHUS TITaBHBIX
MaKCUMyMOB TpH TMaJeHUHM MOHOXPOMAaTHYECKOrO CBeTa Ha AUGPaAKIMOHHYIO
PELLETKY.

[Tonsipu3zanus ceera.

TexHuueckue yCTpPOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHASI OTITHKA,
nupaklMOHHAas peméTKa, NOIIPOUI.

Jlemoncmpayuu

[IpssMONMHENHHOE pAacHpPOCTPAHEHUE, OTPAKEHHE M NPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TonHoe BHYyTpeHHEE OoTpakeHue. Mozenb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Monenn MuKpOCKOMa, TEJIECKOMa.

Hab6mronenue narepdepeHuu cBera.

Habmonenue nudpaxiuu ceera.

HaOnronenue aucnepcuu cBera.

[Tonydenue cnekrpa ¢ TOMOUIBIO TPU3MBI.

[Tommy4yeHue ciekTpa ¢ MOMOIIbI0 TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomsi

N3Mepenue nokazaresis IpejaoMIIeHUS CTEKIIA.



HccnenoBanue CBOMCTB U300paKEHU B TMH3AX.
Habntonenue aucnepcuu cBera.

Paznen 6. OcHOBBI ClIENMAJIBHOI TEOPUH OTHOCUTEIbHOCTH

[’ paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHHUKU. [locTynarsl criennanbHOM
TEOPUU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH CBETA B BAKYYME,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpPAICHHE
JUIVHBI.

OHeprus 1 UMIYJbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YACTHULIBI. JHEPTHUS
ITOKOSI.

Pasznen 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEeprun (HOTOHA C €r0 YACTOTOW. DHEPTUs
U UMITYJIbC (HOTOHA.

OTtkpoiThe U uccienoanue gororddexra. OnbiTel A. I. CroneroBa. 3aKoHbI
dororddexra. YpaBHenue OiinHmreriHa mnsa ¢ororpdexra. «KpacHas rpaHunar
dbotorddekra.

Jasnenue cBera. OnbiThl I1. H. JIebenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHuuecKkue yCTpPOIMCTBA W MPAKTUUYECKOE MPUMEHEHHE: (HOTODIEMEHT,
dboTonarumuk, conHeyHas 0arapesi, CBETOAUO/.

Jlemoncmpayuu

doror(deKkT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

Hccnenosanue 3akoHOB BHelHEro (otosddexra.

Cseromuon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmwiTel Pesepdopma mo paccesHuro o -4acTHil.
[Inanerapnas mozaens atoma. [loctynarsl bopa. U3nyuenue u noromnieHue GOTOHOB
IIPU MIEPEXOE aTOMa C OJHOTO YPOBHS DHEPTUH Ha Ipyroi. Buael criektpoBs. Cniektp
YPOBHEN 3HEPrUU aToMa BOAOPO/A.

BosHoBBIE cBoMCcTBA "acTul. Bonnbl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyau3M.

CroHTaHHOE ¥ BBIHYXKJICHHOE U3Ty4YCHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopna.

Onpenenenue AJIMHBI BOJIHBI JIa3epa.

Habnmronenue nMHeyaThiX COEKTPOB U3TYYEHUS.

Jlazep.

Yyenuueckuii sakcnepumenm, nabopamopHsie pabomsi

HaOntonenue nuHeRvYaToro CrexTpa.

Tema 3. Amomnoe a0po

OKCIIEpPUMEHTBI, JTOKa3bIBAIOIIHNE CIOXKHOCTh CTPOCHHUS sAnpa. OTKpbITHE
paanoakTuBHOCTHU. OnbITh Pezepdopa no onpenesaeHuio cocraBa paaiuoakKTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-usiydeHus.  BnusHue
PaIrOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTkpbiTHE TpOTOHA W HelTpoHa. Hykmonnas momens snpa [eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe yucio siapa. M30Torel.

Anbda-pacnaa. ONEKTpOHHBIM W TMO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH paJIMOaKTUBHOIO PacIaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jle@ext maccel spa.

SnepHble peakunu. [leneHne u CUHTES szep.

SAnepusiii peaktop. TepMosimepHbiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJIOTHUYECKHUE ACTIEKTHI SIEPHON IHEPTETUKHU.

OneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtoapl HaOIIOAEHUS U PETUCTPALIMU IIEMEHTAPHBIX YaCTHUL.

®dyHaMeHTalIbHbIE B3auMOJIeHCTBUA. EAMHCTBO pu3nyeckoil KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM GoTorpadusim).

Paszpnes 8. DiieMeHTBHI aCTPOHOMUHM U ACTPOGU3MKH

Otanbl pa3BUTHUsL acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Bes3nusi, SpKue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeuyHas cucTeMa.

Conuue. ConHewyHas akTUBHOCThb. McTounuk sHeprun ConHIA W 3BE3.
3BE3/71bI, X OCHOBHBIC XapaKTePHUCTUKHU. JlmarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTBY». 3BE3NIBI IIIABHOM IIOCJIENOBATEIBHOCTH. 3aBUCHMOCTHL «Macca —
CBETUMOCTBY» JUISI 3BE3] IJIABHOW IIOCJIENOBATEILHOCTU. BHyTpeHHEE CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKIECHUHU U 3Boitonuu ConHia u
3BE3/l. DTarbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama [anaktuka. Ilomoxxenne m aBmxenue ConHua B
["anmaktrke. Tunsl ranakTuk. PaguoramakTuku U KBasapbl. UEpHbBIE NBIPHI B sSApax
rajaKTUK.

Bcenennas. Pacmmipenue Beenennoit. 3akon Xa066ma. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PennkroBoe nsiyuyeHue.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOntonenus: HEBOOPYKEHHBIM IJIa30M C HUCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKCHUIA JJISI OTIPEICIICHUS TIOJI0KEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEeBEpHOTO NMOyIIapus U SIPKHUE 3BE3MBI.

HaGmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o01aroiee NOBTOPEHUE

Ponb (¢u3uku ©U acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOU c(pepax NesaTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKHU U
ACTPOHOMHH B COBPEMEHHOUW HAay4yHOUW KapTHUHE MHpPA, poJib (PU3HUUECKONU TEOPUU B
dbopMHUpoOBaHUY TPEACTABICHUIN 0 (PU3NUECKON KapTUHE MHUPA, MECTO (PU3UUECKOMN
KapTUHBI MHUpPa B OOIIEM psjJy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEACTABIECHUN O IPUPOE.

MexnpeamMeTHblie CBA3U

Nzydenune kypca ¢usuxku 6a30Boro ypoBHs B 11 kiacce OCyIIeCTBIsSETCS C
YYETOM CONEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHd MAaTeMaTHKH,
OMOJIOTUHU, XUMHH, TeOTrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nousamus, CBSI3aHHBIE C WU3YYEHHUEM METOJOB HAyYHOIO
MO3HAHUA: SBJICHWE, HAyYHbIH (DakT, TUMOTEe3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHECHHUH, TPUTOHOMETPUYECKHUE
(GYHKIMMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBl U WX MPOEKIMH HAa OCU KOOPJHMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUN, TMPU3HAKKA TOA00US TPEYrojJbHHUKOB,
OTIPEICIICHNE TIIOMIAIN TUIOCKUX PUTYp U 00bEMa TeTl.

buonocus: snextpuyeckue SBICHUS B JKUBOW TMpUpoJe, KoyieOarelbHbIe
JIBVKCHUS B KMBOM MPUPOJE, ONTUYECKUE SIBIICHUSA B KUBOMW NPUPOJE, ACUCTBUE
paJualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB Y MOJIEKYJ, KPUCTAJUIMYECKAST CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl 00Pa30BaHUs KPUCTAITMIECKOM PEMIETKH, CIICKTPATbHBINA aHATHN3.



l'eocpaghusi:  MarHUTHBIE TONIOCA 3€MJIM, 3aJeKHM MAarHUTHBIX DY,
doTochEMKa 3eMHOM TOBEPXHOCTHU, MPEACKa3aHUE 3eMIIETPSCEHUH.

Texnonoeua: JTUHUM DIEKTPOIIEpenad, TIEHEepaTop IEPEMEHHOIO TOKa,
ANIEKTPOABUIATENb, WHAYKLHMOHHAs I€4b, pajap, pPaguoNpUEMHUK, TEIEBU30P,
aHTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIA amnmapar, BOJOKOHHAs OIITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpenmera «®Pu3nka» Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBaHus (6a30BBI YPOBEHB) JOHKHO OOECIEUUTH TOCTHIKEHHUE CIICTYIOUINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIBTATOB.

JINYHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE PE3yNbTaThl OCBOCHUSI yUeOHOTO npeamMera « Pu3nka» TOTIKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYyKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIUX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITA W ONbITA ACATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HAIMPABICHUI
BOCIIUTATENBHOU IE€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOM MO3UIIMU O00YYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEpPECAX T'PaKIaHCKOTO
o0l1lecTBa, y4acTBOBaTh B CAMOYTMPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHUE B3aMOJIEUCTBOBATh C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUH C
ux QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU IESITEIBHOCTH;

2) NIaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON rpa)KJaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHXEHUSIM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHCJIE B
JEATEIIbHOCTU YYEHOTI0;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOMYHUBOTO OYIyIIEro;

4) 3cTeTU4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
IpUCYLIEro (U3HUECKON HAyKE;

S) Tpy10BOr0 BOCIIUTAHUSA:



UHTEpEC K pa3nuyHbIM cdepaMm MmpodhecCuOHANbHON NEATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oymymei mpodeccuu 1 pean30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa30BaHUIO U CaMO0Opa30BaHMIO B 001aCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0J10rM4eCKOr0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBl, OCO3HAHHME IJ100aJIHHOTO
XapakTepa HKOJIOTUYECKHUX MTPOoOIIeM;

IUIAaHUPOBAHKE U OCYIIIECTBICHUE JIEHCTBUI B OKpPY>KAIOIIEeH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTRA;

pacIIMpEHHUE OMNbITa JESITEIBHOCTH 3KOJIOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE MIMEIOIIUXCS 3HAaHUH 10 (PHU3UKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKON HAYKU;

OCO3HAaHUE LIEHHOCTU HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh B IIpoLEcce
U3YYEeHUS (PU3UKHU OCYIIECTBISATh MPOEKTHYIO U UCCIEN0BATEIbCKYIO J€ATEIbHOCTh
WHJIMBUAYAJIHO U B TPYMIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruuyeckmne 1eHCTBUS:
CaMOCTOSITeNIbHO  (OpMYyJUpOBaTh M aKTyaIM3UpoOBaTh  IpoOsemy,
paccMaTpuBarh €€ BCECTOPOHHE;
ONPENEIISITh LENU JCSATCIBHOCTH, 3a/1aBaTh IApaMETPbl U KPUTEPUU HX
JIOCTHKECHMUS;
BBISIBJISAITH ~ 3aKOHOMEPHOCTH W MPOTUBOPEUUS] B  PACCMATPUBAEMBIX
(bU3nYECKUX SBICHUSX;
pa3palatrhiBaTh IUIAH PELICHUS MPOOJIEMbl C YUETOM aHaIn3a HUMEIOITUXCS
MaTepUAJIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JCATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATH U BBIMOJIHATH paOOTy B YCIOBUSX PeaibHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pPa3BUBATh KPEaTUBHOE MBINJICHUE TIPH PEIICHUH KU3HECHHBIX TPOOIeM.
ba3oBble uccienoBarejibcKue JelcTBUS:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATUSIMHU U METOAAMHU
(bu3nuecKoi HayKH;



BJIAJICTh HABBIKAMU YUEOHO-HCCIIEI0BATEIILCKON U MPOCKTHOM ICATEIIEHOCTH B
obnactu (PU3UKH, CIOCOOHOCTHIO UM TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY
METOIIOB peIICHUs 3ajad (PU3UICCKOTO CONEP)KAHUsI, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMS;

BIAJETh BUAAMHU JESATENBbHOCTH 10 TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETallid, NpeoOpa3oBaHUI0 W TPHUMEHEHHWIO B PA3JIUYHBIX yYeOHBIX
CUTYyAaIHsIX, B TOM YKCJIE MPH CO3JaHUH YIEOHBIX IPOEKTOB B 00IACTH (PU3UKU;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHbIE CBSI3M W aKTyaJIM3HpOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HAaXOAUTh apIyMEHTHI JJIs I0Ka3aTelbCTBAa CBOMX
YTBEPKICHHIA, 3371aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

AHANTM3UPOBATh IIONlyUYEeHHBIE B XOJAC PEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKU OICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb H (OPMYIUPOBATH COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOI
JeSITETLHOCTH, B TOM YUCJIC TIPU U3YUYCHUU (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIICHUBATh MPHUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTHh 3HaHHWA 10 (U3UKEe B TPAKTHYECKYI 001acTh
KHU3HENEATSIFHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTEi;

BBIJIBUTATh HOBBIC WJICH, TPEJIaraTb OPUTUHAIBHBIC TTOJXOBI U PEIICHHUS,

CTaBHUTb POOIEMBI U 331a4H, JTOIYCKAIOIIHIE aJbTePHATHBHBIC PEIICHHUSI.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMH TOJTYYCHUs MHPOPMAIUU (PU3HMUECKOTO CONEpKaHUs W3
UCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISTHh IIOWCK, aHAJMU3,
CHCTEMATH3aIlUI0 W WHTEPIPETAI0 WHPOPMALUU PA3NIMYHBIX BHIOB U (OpM
NIPe/ICTaBJICHNUS;

OLIEHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

UCTIONIb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX HM  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEUICHUM KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX U OpTaHH3aIlMOHHBIX
3a/1a4 ¢ COOJIIOIEHUEM TPeOOBaHUM SPTOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTHUEHBI,
pecypcocOepekeH s, MPaBOBbIX W ITUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30IacCHOCTH;

CO371aBaTh TEKCThl (DU3MUYECKOTO CONIEpXKaHHsI B pa3iMyHbIX (opmarax c
y4€TOM Ha3HaueHUs WHPOPMAIIMU U TICJIEBOU ayJMTOPUH, BEIOUPAst ONTUMAIBHYIO
(dbopMy IpeCTaBICHUS ¥ BU3yaIU3aIUH.

KoMMyHHKAaTUBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIISATH OOIICHUE HAa ypOKax (PU3MKK U BO BHE YPOUHOM JCATEIHHOCTH;
pacro3HaBaTh  NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallMd W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTUYHO W3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIh30BAaHUEM
SI3BIKOBBIX CPEIICTB;

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUAYyaTIbHOU
paboTHI;

BBIOMpATh TEMaTUKy M METOABl COBMECTHBIX JCUCTBUN C Y4ETOM OOIIHMX
WHTEPECOB ¥ BO3MOXKHOCTEH Ka)KJOTO YIeHA KOJUICKTHBA,

NpUHUMATh IETM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BBIBaTH U
KOOPJIMHUPOBATh JIEHCTBUS TO €€ MOCTIDKEHHUIO: COCTAaBJATH IJIaH JCHCTBUH,
paclpenenaTh poid ¢ y4€TOM MHEHHH YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJAa M KAXJIOTO YIaCTHUKA KOMAHIbI B OOTIIHIA
pE3yaBTAT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OIICHUBATh HWJEU C TIO3UIUU HOBU3HBI,
OpPUTHHATBHOCTH, MIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETUYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIUSX, TPOSBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh HHUITMATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIE YUeOHbIE 1eilCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATENIbHYIO JAESITEIBHOCTh B 00JacTH
GU3UKM U aCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUUIAaH PELIEHUSI PAcUYETHBIX M KaY€CTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEHN U MPEAINOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

paCIIMPATHh PAaMKH YIEOHOTO TIpeIMEeTa Ha OCHOBE JIMUHBIX MPEATIOYTCHUI;

Jenarb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHUIO HPYIUIIMA B 00JIacTH
(bU3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJUIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YIBTATOB LEJISIM;

BJIQJICTh  HaBBIKAMHM  [MO3HABATEIHLHOM  PEQUIEKCMM  KaK  OCO3HAHHS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIbHBIX IPOLIECCOB, HMX pE3YJbTAaTOB H
OCHOBAHUI;

UCIIOJIb30BaTh NMPUEMBI pereKcur s OLEHKU CUTYyallud, BEIOOpA BEPHOTIO
peLIeHHS;



YMETh OIIEHWBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKCHHIO;

NpPUHUMATh MOTHBBI W apPTyYMEHTHl JPYTUX TIPH aHAIM3€ pPe3yJIbTaTOB
JeSITEIIbHOCTH,

PUHUMATH ce0s1, TOHUMAasi CBOM HEOCTaTKH U JIOCTOWHCTBA,;

NpPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TIPH aHAJINU3E PE3yIbTaToB
NEeSATEeTLHOCTH;

pHU3HABaTh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1ocTHKEHHS TMIHOCTHBIX PE3YITaTOB OCBOCHHUS MPOTPAMMBI 110
dbu3uke IS YpOBHS CpedaHero oOmiero oOpa3oBaHusS Yy 0OydYarolIuxcs
COBEpPIICHCTBYETCS AMOLIMOHAIIbHBIH UHTEIUJICKT, MIPETOIaratoIni
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHH s, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOILIMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUS Pa3BUTUSI COOCTBEHHON 3MOLIMOHAIBLHOUN cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONMIETO CAMOKOHTPOJIb, yYMCHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJaNlTHPOBAaThCS K
HMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;;

BHYTpPEHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO IS U
yCrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE JICHCTBOBATh WCXOIS W3 CBOMX
BO3MOKHOCTEH;

AMIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPU OCYIICCTBICHUH OOIIEHUS, CHOCOOHOCTh K
COYYBCTBHUIO U CONIEPEIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIOYAFOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHSI
C IPYTUMH JIFOABMH, 3a00TUTHCS, TIPOSIBIIATh MHTEPEC U Pa3peniaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy o0ydenus B 10 kjacce npeIMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYHAIOIINUXCS YMEHHI:

JEMOHCTPUPOBaTh Ha MPUMEpPAx pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHpA, B PA3BUTHU COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTUM, B IPAKTUYECKOM JIEATEIIBHOCTH JIFOIIEU;

YUUTHIBaTh TPAHMULIBI TPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOEIIeH:
MarepuaibHas TOUYKa, MHEpLHaJIbHas cucTeMa OTCuéTa, abCOIIOTHO TBEPIOE TEJO,
WJICAIBHBIN Ta3, MOAEIHU CTPOECHUS Ta30B, JKUAKOCTEW U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1a4;

pacrno3HaBath (pu3nyeckue sIBIeHUs (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KMHETUYECKOM TEOPUU CTPOECHUS BELIECTBA U



AMEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHENHOE JIBUKEHNUE,
CBOOOMHOE TAZCHUE TEJ, JBIKEHUE MO OKPYXKHOCTH, WHEPIIUS, B3aUMOJICUCTBHEC
ten, nuddysus, OpOyHOBCKOE NBIKEHHE, CTPOCHHE JKHIKOCTEH W TBEPABIX Tel,
W3MeHEeHHe o0BhEMa TeJl MpU HarpeBaHWM (OXJIaXKJICHUH), TEIJIOBOE pPaBHOBECHE,
ucrnapeHue, KOHJICHCAllWs, IUJIABJIICHUE, KPUCTAUIM3alusl, KUIICHUE, BJIAXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS ra3a PH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEXIYy IMapamMeTpaMu COCTOSIHHMS Ta3a B H3O0IPOLECCax, JJICKTpU3ALUS Tel,
B3aUMOJICVCTBUE 3apsII0B;

OMHUCHIBATh MEXAHUUYECKOE JIBIKCHHE, HCIONb3yS (PU3MUYECKUE BEJIUYHHBIL:
KOOpJIMHATA, IYTh, IEPEMEIICHUE, CKOPOCTb, YCKOpEHHE, Macca Teja, CHIa,
MMIYJbC TEJNa, KHUHETUYECKAasd dHEPIUsl, MOTCHIUAIbHAS YHEPIUs, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU ONUCAHMM TMPABUIBLHO TPAKTOBATh
(bU3NYECKUN CMBICTT HCIOIb3YEMbIX BEJIWYWH, WX OOO3HAUCHHUS W CIUHMIIBI,
HaxoAuTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYCCKYIO BEIUYUHY C APYTHMHU
BEJIUYMHAMU;

ONUCHIBATh W3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUSA,
UCIIONB3ysl (PU3MYECKHE BEJIMYMHBL: JABJICHUE Ta3za, TEMIleparypa, CpeaHss
KUHETUYECKasl YHEPrysi XaOTUYECKOTO JIBUKCHUS MOJICKYJ, CpEeIHEKBaJApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA((DUITMEHT TO0JE3HOr0 JIEUCTBUS TEIJIOBOIO JIBUTATENsl; MPU ONHUCAHUU
MPaBWIbHO TPAKTOBATh (PU3MYECKUI CMBICI MCHOJIB3YeMbIX BEJIMYUH, HUX
0003HaUCHWS W CAWHUIIBI, HaXOAuUTh (OPMYNIBI, CBS3BIBAIOIINE JTAHHYIO
($u3NYECKyI0 BEIMUUHY C APYTMMHU BEIHMUUHAM;

OIMCHIBATh M3YYEHHBIE AJICKTPUUECCKHUE CBOMCTBA BEIIECTBA U AJICKTPUUECCKHUE
SBJICHUS (TIPOLIECCHI), UCTONB3YS (PU3UYECKUE BEIUYMHBI: JIECKTPUUECCKUMN 3apsij,
MEKTPUYECKOE MOJIe, HAPSHKEHHOCTD TOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAIIOB;
IpPU  OINHWCAHWUW MPABUIBHO TPAKTOBAaTh (U3UYCCKUH CMBICI HCIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAUCHHMS W CIAWHUIILI; YKa3biBaTh (hOPMYIIBI, CBS3BIBAIOIINC
JaHHYIO0 (PM3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJM3UPOBATh (PU3MYECKHUE MPOLIECCHI U SIBICHUS, UCIOJb3Yysd (PU3NUECKUe
3aKOHBI ¥ TIPUHILIMIBL: 3aKOH BceMupHoro Tsarorenus, I, II u III 3axkonsr HeroToHAa,
3aKOH COXPaHECHUSI MEXaHUYECKOW SHEPTUHU, 3aKOH COXPAaHCHUS UMITYJIbCA, IIPUHIIMUIT
CYIIEpHO3UIIMA CHWJI, TIPUHIMI PABHOIPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHHUS BEIIIECTBA, FA30BbIC€ 3aKOHBI, CBS3b
CpPEeIHEN KMHETUYECKOW PHEPTUM TEIJIOBOTO JBHMXKCHHUS MOJIEKYNI C aOCOFOTHOM
TEMIIEpaTypOU, IEPBBIN 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHECHUS JIEKTPUYECKOTO
3apsfa, 3akoH KyioHa, mpu 3ToM paznudarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BBIPAKEHUE U yCIIOBUA (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE TPUHIIMIIBI JCHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3jinyaTh yCJIOBHUS UX O€30MIaCHOI0 MCIOJIb30BaHUS B IMOBCEIHEBHOM
KU3HH,

BBINIOJIHATD JKCHEPUMEHTBHI TI0 HCCIENOBAHUIO (DU3UYECKUX SBICHUU WU
MPOLIECCOB C HKCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, MPHU 3TOM
dbopMypoBaTh MpoOIEeMy/3a/1ady U TUIIOTE3y y4eOHOTO IKCIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEAJIOAKESHHOTO 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBO/JIbI;

OCYULIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
TOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHUsI M HUCIOJIb30BATh W3BECTHHIE
METO/BI OLIEHKH NOTPEIHOCTEN U3MEPEHNN;

UCCIIEZIOBATh  3aBUCHMOCTH  MEXIy  (PU3MUYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAHUEM NPSIMBIX W3MEPEHHH, IPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(uKCcUpOBaTh pPe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJE
Ta0NuIl ¥ TPaUKOB, €1aTh BHIBOABI IO PE3yJIbTaTaM UCCIEIOBAHUS;

cobOmrofaTh npaBuia 0€30MacHOro Tpyda NMPU MPOBEICHUN HCCICIOBAHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, YYEOHO-MCCIENOBAaTENbCKOW M MIPOEKTHOU
JESTEIIBHOCTH C UCHOJIb30BAHUEM HM3MEPUTENBbHBIX YCTPOMCTB U J1a00paTOPHOTO
000opy/IOBaHUS;

pemarb pacy€THbIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOM MOJENbIO,
UCIIOJIb3YSl (PU3NYECKHUE 3aKOHBI U MIPUHLMUIIBI, HA OCHOBE aHAJIM3a yCIIOBUA 3aJa4n
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATH (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEoOXoAUMbIe NIl €€ pEelIeHUs, MPOBOAUTh Pacu€Thl U OLEHUBATh PEAJbHOCTh
MOJTyYE€HHOTO 3Ha4eHUs (PU3NUECKOI BETMUNHBI;

pelath Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUW C OMOpPOM Ha M3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3nYecKue SIBICHHS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPHPETALMU U TPEICTaBICHUS
y4eOHOH W HAy4YHO-NONYJISpHOW HH(POpMALUMKU, TOJYYEHHOHM U3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATh MMOITYYaEMYI0 HH(OPMALIHIO;

IPUBOANUTDH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OObSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3HKE B MOBCETHEBHON MKU3HU IS
oOecriedyeHns OE30MAaCHOCTH TMPU OOpaIieHUu C TpUOOpaMH W TEXHUYECKUMH
yCTpOICTBaMH, AJIsi COXPAHEHHsI 30OPOBBSI U COONIOACHHSI HOPM 3KOJIOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpymHme C BBHINOJHEHUEM Pa3IUYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYIIbBI, PAMOHAIBLHO pacHpeneisaTh OOSI3aHHOCTH U
MJIAHUPOBATh NIEATEILHOCTh B HECTAHMAAPTHBIX CHUTYAIUSAX, aJ€KBAaTHO OICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE PACCMATPUBAEMOU MPOOIEMBI.

K xoniy oOyuyenus B 11 kiaacce npeIMeTHbIE pe3yiibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCT y OOYHAIONUXCS YMEHUH:

JEMOHCTPHPOBATh HAa TPUMEPaX POjIb W MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKON NESITeNbHOCTU JIIONEH, LETOCTHOCTh M €IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJEICH:
TOYEYHBIN AIEKTPUUYSCKUI 3apsi, Jyd CBETa, TOYCUHBIM MCTOYHUK CBETA, siAEpHAs
MOJIeTIb aToMa, HYKJIOHHAasi MOJIeJb aTOMHOTO fjJipa MpU pPEIIeHUH (PU3NIECKUX
3ajay;

pacro3HaBaTh (pU3nUECKue SIBICHUS (ITPOIECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMHUKHN M KBAHTOBOW (PH3WKH: 3JIEKTPUICCKAsT MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBUS TOKA, B3aMMOJICHCTBUC
MarHuTOB, DSJEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJISI Ha
MIPOBOJAHUK C TOKOM M JIBUKYIIUNCS 3apsil, JICKTPOMAarHUTHBIE KOJIeOaHMsI U BOJIHBI,
NpSIMOJIMHEHHOE  pacOpOCTpaHEHUE  CBETa,  OTpPaXE€HUEe,  MpeJIOMJICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUsi CBETA,
dbotornekrpuueckuit 3G ekt (porodrddekr), cBeToBOE NaBICHUE, BOSHUKHOBCHUE
JMHENYaToro CIIeKTpa aromMa BOIOPOAa, €CTeCTBEHHass U HMCKYyCCTBEHHas
PaJIMOaKTUBHOCTH;

ONKCHIBaTh HM3yYCHHBIC CBOMCTBA BEIIECTBA (DIICKTPUUYECKUE, MAarHUTHBIC,
ONTHYECKUE,  DIEKTPUYECKYI0  TPOBOAMMOCTH  PA3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCIONB3YS (PU3NUYECKUE BEIMYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUja TOKA, DJEKTPUUYECKOE HAMpPsHKEHHE, AIICKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOABIKYIAs CHJia, paboTa TOKa,
WHIYKIIMS MarHATHOTO TIONsi, cuia Awmrepa, cuia JlopeHria, WHIYKTHBHOCTH
KaTyIIKW, SHEPTHs DJICKTPUYECKOTO W MArHUTHOTO TIOJIeH, TEPHOA W YacToTa
KojiebaHuil B KosieOaTenbHOM KOHTYpe, 3apsll M CHJIa TOoKa B IMpoIecce
TapMOHUYECKUX OJCKTPOMArHUTHBIX KoysieOaHUU, (OKYCHOE pacCTOSHHE U
ONTHYECKAas CWJIA JIMH3BI, TIPH OMHCAHUHU TPABWILHO TPAKTOBaTh (PU3NUCCKHIMA
CMBICIT KCTIOJIb3YEMBIX BEJIMYWH, UX 0003HAYCHUS U IUHUIIBI, YKa3bIBaTh (DOPMYITHI,
CBSI3BIBAIOIIHE IAHHYIO (DHU3UYECKYIO BEIMYUHY C IPYTUMHU BETUIMHAMU;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOIb3YS
bu3nYecKkne BEIUYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
JacTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, ITEPUO MOTypacmaja, SHEPTHUsI CBSI3U



aTOMHBIX SIIep, MPU OMHCAaHWUU TPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICIT
WCITOJIb3YEMbIX BEIIMYWH, MX OOO3HAUEHWS W CIUHUIILI, YKa3bIBaTh (POPMYJIBI,
CBSA3BIBAIONINE JIAaHHYI0 (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYHCIIATH 3HAUCHUE (DU3UUECKOM BEIMYUHBI,

aHaIM3UpOBaTh (PU3MYECKHE MPOIECCHl U SBJICHUS, UCTIONB3YsS (pu3nyeckue
3aKOHBI Y MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEAO0BATEIIBHOTO U MapaJUIEIbHOIO
COCOMHEHUS MPOBOAHUKOB, 3akoH Jlxoyma—JIeHna, 3akOH 3JIE€KTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO paclpOoCTpaHEHUsI CBETa, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OuHINTEeHa st doTtorddexra,
3aKOH COXpPAaHEHHUS HHEPruH, 3aKOH COXPAHECHHS HMITYJIbCA, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXpPAaHEHUs MacCOBOIO 4HMcia, nmocryiaarsl bopa,
3aKOH PaJMOaKTUBHOTO PACIajia, Py 3TOM Pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE U YCIOBUS (TpaHUIIbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPEIEeNATh HANPABJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI MPOBOAHUKA
C TOKOM, CUJIbI Amriepa u cuibl JlopeHiia;

CTPOUTh W OIKUCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOU JIMH30M;

BBITIOJIHATDh JKCHEPUMEHTHI MO MCCIEIOBAHUIO (U3UUYECKUX SBICHUU W
MPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX WM3MEPEHUN: MpPU ITOM
dbopmynupoBarh pobaeMy/3a1ady U TMIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTAaHOBKY U3 MPEIIOKEHHOTO 000PY/I0BaHUs, TPOBOJIUTE OMBIT U (POPMYITUPOBATH
BBIBOJIBI,

OCYIIECTBIISATh MIPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYMH, TIPH
ATOM BBIOMpPATh ONTUMAJbHBIN CIIOCOO U3MEPEHUS! U MCMOJb30BaTh M3BECTHHIC
METOIBI OLIEHKH NOTPEIIHOCTEN N3MEPEHNN;

UCCJIeI0BaTh 3aBUCUMOCTH (PU3UUYECKUX BEIMYUH C UCTIOIB30BAHUEM TMPSMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yAbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaONHI U rpaduKoB,
JieJIaTh BBIBOJIBI 110 pe3ybTaTaM UCCIIeOBAHUS;

coOmrofaTh npaBuia 0€30MacHOro Tpyda NMPU MPOBEICHUM HCCIEAOBaHUN B
pamMKax y4eOHOTrO OKCIIEPUMEHTa, Y4YEOHO-MCCIENOBATEIbCKOW ¢ TPOCKTHOU
JESATETLHOCTH C WCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOMCTB M Ja0OPaTOPHOTO
000py/IOBaHUS;

pemiate pacu€THhIE 3a7adyd C SBHO 3aJaHHOM (PU3MUECKOM MOJIEIbIO,
UCIIOJNIBb3YSl (PU3UUYECKIE 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaN3a YCIOBUS 3a1a91
BBIOWpATh (HU3UYECKYIO MOJIEIb, BBIACHITh (PU3MUECKUE BETUYHHBI U (DOPMYIIHI,
HEOoOXOomUMbIe i €€ pelieHus, MPOBOAUTh PAcu€Thl U OICHUBATh PEATHLHOCTh
MOJIYYE€HHOTO 3HaUeHUsI (PU3UYECKON BEITUUUHBI;



pelarh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JIOTUYECKHA HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUW C ONOpPOM Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU M
bu3nYecKre IBICHUS;

UCIIOJIb30BaTh IPY PEIICHUH YUEOHBIX 331a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUU M IPEICTABICHUS
y4eOHOW W HAy4HO-TIOMYISIPHON HHPOpPMAIMK, TOTYYEHHOW U3 pa3IHuHBIX
UCTOYHHUKOB, KPUTUYECKU aHAIU3UPOBAThH MOTydaeMyIo HHPOpMAIIHIO;

OOBSICHATh NPUHLUIBI AEUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3ianyaTh YCIOBUS UX 0€30IaCHOTO MCHOJIb30BaHMS B IMOBCEAHEBHOM
KU3HY;

IPUBOAUTH MPUMEPHI BKJIaJIa POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MUpPA, B pPA3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3KKE B IOBCETHEBHOM KU3HU 11
oOecrieyeHus: 0€30MacHOCTH MpU OOpalIeHUU C NpUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMM, JJISI COXPAHEHUS 370POBBS M COONIOACHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEe;

paboTarb B TIpyHnme C BBHIIOJHEHUEM pa3JIMYHBIX COLMAJIbHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIIbI, PAlUOHAJIBHO paCHpPENeNiaTh OOA3aHHOCTH U
IUIAaHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pACCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM

Ne /i Kourponbueie IIpakTuuyeckue
NMPOrpaMMbl Bcero
padoTbI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka ¥ METOAbI HAYYHOT'O MO3HAHUS 2
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JnHamuka 7
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM 9 1
' TEOpHHU
3.2 OcCHOBBI TEpMOJMHAMUKHI 10 1
33 ArperaTHbl€ COCTOSIHHS BELLIECTBA. 5
' da30BbIE NEPEXOJIBI
Hroro no pazneny 24

Pazgen 4. DJIEKTPOIUHAMMKA

DJIeKTPOHHbBIE
(undposbie)
oOpa3oBareJibHbIE

pecypchl

bubmuorexa IIOK
https://m.edsoo.ru/7141bf72

bubmoteka IHOK
https://m.edsoo.ru/7141bf72
bu6moteka IIOK
https://m.edsoo.ru/7141bf72

bu6moreka [JOK
https://m.edsoo.ru/7f41bf72

bubmoreka [IOK
https://m.edsoo.ru/7141bf72

bubmuoreka [IOK
https://m.edsoo.ru/7141bf72

bubmuoreka [IOK
https://m.edsoo.ru/7141bf72




4.1 DNeKTpoCTaTHKa

ITocTostHHBIN 21EKTPUYECKUM TOK. TOKH B
pa3IMYHBIX Cpenax

4.2

Wroro no pa3neny

Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

10

12

22

68

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KUIACC

KoaunuecTBo 4yacoB
HanmeHnoBaHue pa3xejioB 1 TEM

Ne i/mt Kontposbnbie IlpakTnueckue
NPOrpamMMbl Bcero
padoTsbI padoTsbI
Paznea 1. JJIEKTPOAUHAMHUKA
11 MarunutHoe nose. DIeKTpOMarHuTHas 1 1 3
' WHTYKIUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eckue 1 3JeKTpOMarHuTHbIE
2.1 9 1
KoJeOaHus
2.2 MexaHn4decKue U 3JIEKTPOMarHUTHbIE BOJIHBI 5 1
23 OnTuka 10 3
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIICLMaIbHOM TCOpHUU

3.1 4 1
OTHOCHUTEIIBHOCTH
Hroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6
4.2 CrpoeHue atoma 4

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypchbl

bubmuorexa IIOK
https://m.edsoo.ru/7141c97¢

bubmuorexa IIOK
https://m.edsoo.ru/7141c97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bu6muoreka LIOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢




4.3 ATtoMHOE A1pO 5

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU U aCTPOPHU3UKU 7

Hroro no pazneny 7

Paznea 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOpEeHUE 4
Wroro no pazneny 4
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubaunoreka [IOK
https://m.edsoo.ru/7f41c97¢







HOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo yacoB
N Tema ypoka KonTtpoJbHble
n/n Bcero

padoThI

®dusuka — Hayka o npupone. Hayunsie
METO/Ibl TO3HAHUS OKPYXKAIOIEr0 MUpPa
Ponb 1 mecTo Qusuku B hopmMupoBaHun
2 COBPEMEHHOW Hay4HON KapTUHbI MUpPA, B 1
MPAKTUYECKON NEeSITeTLHOCTH JFOICH
MexaHUYecKoe JIBUKEHUE.

OTHOCUTETBHOCTh MEXAaHUYECKOTO

3 1
nBuxkenus. [lepemernienne, CKOpoCTh,
YCKOpEHHE

4 PaBHOMepHOE MPSAMONMHENHOE TBUKECHHE 1

5 PaBHOyCKOpEeHHOE MTPSIMOTIHHEHHOE 1
IBIKEHHE

6 CBoOonHoe nageHue. YCKOpeHne |
CBOOOIHOIO MMaEHUA

7 KpuBonuneitnoe neumxenue. J[BmkeHne 1

MaTCpHaHLHOﬁ TOYKH 11O OKPYKHOCTHU

[IpuHnnn otHOCUTENBHOCTH ["annmes.
8 WNHepuynanpHble CUCTEMBI OTCUETA. 1
[IepBe1it 3akoH HproTOHA

Macca tena. Cuna. [lpunuun
9 Cynepno3uLuu cuil. Bropoii 3akoH 1
HeroToHa 111 MarepuaabHOM TOUKU

IIpakTnyeckue
padoTbI

Jara

U3y4yeHust

JJIeKTPOHHBbIE
undgposBbie
oOpa3oBareJibHbIE

pecypchl

bub6muoreka [IOK
https://m.edsoo.ru/ff0c32¢e2

bubaunoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmoreka [IOK
https://m.edsoo.ru/ff0c3508

bubmoreka [IOK
https://m.edsoo.ru/ff0c3620

bubmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c39cc

bub6moreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3be8

bub6moreka [IOK
https://m.edsoo.ru/ff0c3bed




10

11

12

13

14

15

16

17

18

Tpertuii 3akon HerotoHa st
MaTepHaTbHBIX TOYECK

3aKoH BceMUpHOro taroreHus. Cuia
TspkecTU. [lepBast kocMuueckast CKOpOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. KoappunueHt tpenus.
Cuna conpoTHBIICHUS TIPH JBHKEHUH
TeJa B )KUIAKOCTH WJIH Ta3e

[loctynarenbHO€ U BpamareabHOe
JBIKEHHE a0COJIFOTHO TBEPIOTO Tela.
MowmenTt cuibl. [Inedo cunsl. YenoBus
paBHOBECHS TBEPJOTO Tea

NMiynbc MarepuanbHOW TOUKH, CHCTEMBI
MaTepHaIbHBIX TOUYEK. MIMITyIbC CHITBL.
3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

PaboTa 1 MOITHOCTB CHJIBI.
Kunernueckas sHeprust MmarepruagbHON
Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW dJHEPTUH

[ToTeHumanbHas SHEPTHUsL.
[loTeHumanbHast SHEPTUs yIpyro
ne(hOpMUPOBAHHOM MIPYKUHBI.
[ToreHnnanpHas SHEPTUS TeNa BOMU3H
MOBEPXHOCTH 3eMIIU

[ToTenmanpHbBIC U HETIOTEHITMATIBLHBIC
cuibl. CBsI3b pabOTHI HEMOTEHIIMAIBHBIX
CHJI C UI3MEHEHHEM MEXaHHYEeCKOM

bu6muoreka [IOK
https://m.edsoo.ru/ff0c3bed

bubaunoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6muoreka [IOK
https://m.edsoo.ru/ff0c3el8

bubnmoreka [IOK
https://m.edsoo.ru/ff0c3{76

bubmuoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6muoreka [IOK
https://m.edsoo.ru/ff0c4502

bub6moreka [IOK
https://m.edsoo.ru/ff0c461a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478¢




19

20

21

22

23

24

25

26

27

28

OHEPIUH CUCTEMBI TCII. 3aKkoH COXpaHCHUA
MEXaHNYeCKOU OHCPIHUH

JIaboparopHas pabota «MccnenoBanme
CBs3H pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHHUYECKON SHEPTUH TeJla Ha IIPUMEpPE
PaCTSDKCHHUST PE3UHOBOTO JKI'YTa»

KonTponbHas paboTa 1o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUSI B MEXaHUKE

OcHOBHBIE TOJOKEHUS MOJIEKYIISIPHO-
KHHETHYECKOW Teopuu. bpoyHOBCKOE
nsuxenue. Juddysus

XapakTep ABUKEHUS U B3aUMOACHCTBUS
yacTuL BeniecTtsa. Mozjenu crpoeHus
rasoB, JKHJIKOCTEN U TBEPJBIX Tl

Macca monekyn. KonnuectBo BemiecTsa.
[Tocrostnras ABoraapo

TermoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Lenscus

Uneansusrii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeHEN KUHETUYECKOW SHEPTUH
JBH)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kiamneiipona

3akoH JlanpToHa. ['a30BBIC 3aKOHBI

Jlabopatopnas padota «MccnenoBanue
3aBHCUMOCTH MEXJIy ITapamMeTpaMu
COCTOSTHUS Pa3pPEIKSHHOTO Ta3a»

bubaunoreka [IOK
https://m.edsoo.ru/ff0c4b74

bub6muoreka [IOK
https://m.edsoo.ru/ff0c4dc2

bubmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e




29

30

31

32

33

34

35
36

37

38

39

40

41

N3omponecchl B HIeaabHOM I'a3e U UX
rpaduyeckoe npeacTaBIeHne
BnyTtpeHnHss 3HEeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crniocoOsl e€ u3meHenus. Konuuectso
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus
OJJHOATOMHOTO NJE€AJIBHOTO rasa

Buapl Teronepenaun

VYnenbHas TEMI0EMKOCTb BEILIECTBA.
KonnuectBo Tennorsl npu
Terionepenade. AnuabaTHblil mporecc
[lepBbiii 3aKOH TEPMOAMHAMUKH U €TI0
MIPUMEHEHHE K U30IpoLeccamM
HeoOparumocTs nponieccoB B IpUPOJIE.
BTtopoii 3ak0oH TepMOIMHAMUKHI
[Tpunun nevicreus u KII/ TenmoBoi
MaIlTUHbI

Huxn Kapuo u ero KITJ{
DKOJIOTHYECKUE MTPOOTIEMBI
TETUTOHEPTETUKH

Ob6o06maromuit ypok «MosekynspHas
¢uzuka. OCHOBBI TEPMOTUHAMUKI

KonrtponbsHas pabora o teme
«Monexkynsapaas puznka. OCHOBBI
TEPMOAUHAMUKI)

ITapooOpazoBaHue 1 KOHIEHCALIUS.
Hcnapenue u kureHue

AOCOII0THAsI U OTHOCUTENbHAS
BJIAKHOCTh BO31yxa. HackIeHHbli map

bu6muoreka [IOK
https://m.edsoo.ru/ff0c570e

bubaunoreka I[IOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bubnmoreka [IOK
https://m.edsoo.ru/ff0c5efc

bubmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6muoreka [IOK
https://m.edsoo.ru/ff0c600a

bub6moreka [IOK
https://m.edsoo.ru/ff0c6938

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6a50

bub6moreka [IOK
https://m.edsoo.ru/ff0c63b6

bubaunoreka [IOK
https://m.edsoo.ru/ff0c64d8




42

43

44

45

46

47

48

49

50

51

52

53

Teépnoe teno. Kpucramindeckue u
amopdHbIe Tena. AHU30TPONHS CBONCTB
KpucTauioB. J)Kuakue KpucTalibl.
CoBpeMeHHbIE MaTepUaIIb

IInaBnenne n KpucTaJuinu3anus. Y,Z[eJ'IBHaﬂ
TCIIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_II/I${

YpaBHEHHE TEIUIOBOTO OaiaHca

Onekrpusanys Tesl. JIEKTPUIECKUN
3apsa. JBa BUa 3IEKTPUYECKUX 3aps10B
ITpoBOAHMKH, AUINEKTPUKH U

MOJIYIIPOBOAHUKH. 3akoH COXpPaHCHUA
QJICKTPUYCCKOI'O 3apsaa

B3aumoneiictBue 3apsiaoB. 3akoH Kynona.

ToueuHbIll AIEKTPUYECKUI 3apsT

Harpsx€HHOCTB 2JIEKTPUYECKOT0 MOJIA.
[IpuHOHUI CynepIO3UIMH SIEKTPUYECKUX
nosied. JInHum HanpsHKEHHOCTH

Pabota cuit a5eKkTpocTaTn4eckoro moss.
ITorenuuan. Pa3HOCTh OTEHIIMAIOB

HpOBO)IHI/IKI/I " TUDJICKTPUKU B
QJICKTPOCTATHYCCKOM II0JIC.
HI/ISHeKTpI/IIIeCKaSI IMPOHUITACMOCTDb

Onexrpoémkocts. KoHnencarop

3J'ICKTpOéMKOCTB ITIJIOCKOI'O
KOHJACHCAaTOopa. BHCPFHSI 3apsAKECHHOTO
KOHACHCATOpa

Jlabopatopnas padota "M3mepenue
IEKTPOEMKOCTH KOHJeHcaropa"

bu6moreka [IOK
https://m.edsoo.ru/ff0c6510

bubaunoreka I[IOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bubnamoreka [IOK
https://m.edsoo.ru/ff0c6bce

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6muoreka [IOK
https://m.edsoo.ru/ff0c6df2

bubmoreka [IOK
https://m.edsoo.ru/ff0c6£00

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72¢c0




54

55

56

57

58

59

60

61

[TpunIUn NElCTBUSA U IPUMEHEHUE
KOHICHCATOPOB, KOITUPOBAJIBHOTO
ammapara, CTpyHHOro MpuHTEpa.
DNEeKTpOoCTaTHUECKas 3aIlUTa.
3azeMiIeHHE HIEKTPOIPUOOPOB

DJIEKTPUYECKUIN TOK, YCIOBHUS €T0
cyuiectBoBanus. [TocTosHubI Tok. Cuiia
toka. Hanpspokenne. ConpoTUBIEHUE.
3akoH Oma 151 yyacTKa Lenu

[MocnenoBarensHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHEHHIE POBOTHUKOB.
JlaboparopHas padota «3yueHue
CMEIIAHHOTO COCTUHEHHUS PE3UCTOPOBY

PaGoTta u MOILITHOCTD MEKTPUYECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

3akoH Oma Ju1sl TOJTHOM (3aMKHYTOI)
anekTpuyeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenue 3/]C nuctouHnka ToKa U €ro
BHYTPEHHETO COIPOTHUBIICHHSD)

OJeKTpOHHAas NPOBOJUMOCTH TBEPABIX
METAJJIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS
METAJUIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

DJEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 2JEKTPOHHBIX ITYYKOB

[TomynpoBOgHUKH, UX COOCTBEHHAS U

MIPUMECHAsI MPOBOAUMOCTb. CBOMCTBA
p—n-nepexoaa. [lonynpoBoaHUKOBEIE
PUOOPHI

bubaunoreka [IOK
https://m.edsoo.ru/ff0c7410

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bu6nuoreka [IOK
https://m.edsoo.ru/ffO0c84ae




62

63

64

65

66

67

68

DJIEKTPUYECKUN TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIIUTUYECKAS AUCCOLIUALIMSL.
DNeKTPOIIu3

DJIEKTPUYECKUI TOK B ra3ax.
CaMoCTOSTEIIbHBIA 1
HECaAMOCTOSATENbHBIN pa3psaa. MoaHus.
IIma3zma

DneKkTpudecKre mpuodOophl U YCTPOMCTBA U
WX TIpakTH4eckoe npuMmenenue. [IpaBuna
TEXHUKU O€30IIaCHOCTH

O06o0maromuit ypok
«DNEKTPOJIUHAMUKA)

KonTponsHnas pabora o reme
«Onexrpocraruka. [TocTossHHBII
WIEKTPUUECKNN TOK. TOKM B pa3nuyHbIX
cpenax»

PezepBHblit ypok. KonTponbsHas pabora
10 TeMe "DIIeKTpoJuHAMUKA"

PesepBHblIil ypok. O600maromuil ypox no
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

bubnaunoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubnmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6muoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6muoreka [IOK
https://m.edsoo.ru/ff0c8f6¢




11 KUIACC

Ne
n/n

Tema ypoka

MocCTOAHHbIE MarHUTbI U UX
B3amMmogencTane. MarHutHoe none. Bektop
MarHUTHOM MHAYKUMW. JIMHUN MArHUTHOWM
NHAYKLUN

MarHutHoe none NpoBOAHMKA C TOKOM. OnbIT
dpcTeaa. Bsaumopencrame NnpoBOAHMKOB €
TOKOM

NabopaTtopHasa paboTa «M3yyeHune
MarHUTHOIO MO/A KaTyLWKN C TOKOM»

[eicTBMe MarHUTHOro NOAA Ha MPOBOAHMK C
ToKoM. Cnna Amnepa. JlabopatopHas paboTa
«WccnepoBaHme aencTBUA NOCTOAHHOIO
MarHuTa Ha pamKy C TOKOM»

[encTBne marHMTHOro NOAA Ha ABUKYLLYOCA
3apAXeHHyto Yactuuy. Cuna SlopeHua.
Pabota cunbl JlopeHua

dneKkTpomMarHUTHasA MHAyKumA. MNoToK
BEKTOPA MarHUTHoM nHAaykumn. 34C
WMHAYKLUMW. 3aKOH 3/1eKTPOMArHUTHOM
nHaykumm Papagen

NabopartopHan pabota «UccnepoBaHue
ABNEHWUA SNEKTPOMATHUTHOM MHAYKLANY

MHAOYKTUBHOCTb. iBAEHME CAaMOUHAYKUMN.
34C caMOMHAYKUMN. IHEPIrUA MArHUTHOIO

Koaun4yecTBO yacoB

Kontpoabnbie IIpakTuyeckue
U3ydeHust

DJIEeKTPOHHbBIE
uugposeie
o0pa3oBare/ibHbIE

pecypchbl

bubauoreka [IOK
https://m.edsoo.ru/ff0c9778

bubmuoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubauoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6moteka IIOK
https://m.edsoo.ru/ff0c9ac0

bu6moreka [JOK
https://m.edsoo.ru/ff0c9df4

butmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnuoreka [IOK
https://m.edsoo.ru/ff0ca600




nonAa KaTywKuy C TOKOM. 3IIEKTpOMaI'HMTHOG
none

TexHU4YecKme ycTponcTea U Ux NpUMeHeHue:
NMOCTOAHHbIE MarHUTbI, 3N1EKTPOMArHUTbI,
3NEeKTpoABMUraTe b, YCKOpUTENHU
3/1eMeHTapHbIX YacTUL, MHAYKLUNOHHaA Nedb

0606watoWmii ypok «MarHutHoe none. bu6moreka [JOK
INEeKTPOMarHUTHasA MHAYKLMAY» https://m.edsoo.ru/ff0cab82

KoHTponbHasn paboTa no Teme «MarHutHoe bubmuoreka IIOK
nose. dNeKTPoOMarHUTHasA UHAYKUMAY https://m.edsoo.ru/ff0cad58

CB06OAHbIE MeXaHWUYeCKMe KonebaHus.

FapMoHuYecKkune KonebaHus. YpaBHeHHe bubauoreka [IOK
rapMmoHMYecKnx KonebaHuit. MpespatlleHune https://m.edsoo.ru/ff0caf06
3Heprumn

NabopaTtopHan pabota «UccnepoBaHue
3aBUCMMOCTM Nepunoaa Masblx KonebaHuii
rpy3a Ha HUTU OT O/IUHbI HUTU U MaCCbl
rpysa»

KonebatenbHblin KOHTYp. CBOBOAHbIE
3/1eKTPOMarHuUTHble KonebaHua B
naeanbHoM KonebatenbHOM KOHTYpe. 1
AHanorvsa Mexay MexaHu4eckumm u
371eKTPOMArHUTHbIMM KonebaHuamm

bu6moreka [JOK
https://m.edsoo.ru/ff0cb820

dopmyna TomcoHa. 3aKOH COXpaHeHMsA
3Hepruun B uaeasbHom KonebatesibHOM 1
KOHType

bu6moreka [JOK
https://m.edsoo.ru/ff0cb9c4

I'Ipep,CTaBneHme O 3aTyXalouwmnx KonebaHusx.

BbIHY»AEHHbIE MeXaHnYeckne konebaHus. bubmoreka [IOK

16

Pe3oHaHc. BbIHYXaeHHble

9/IEKTPOMArHUTHbIE KonebaHuA

https://m.edsoo.ru/ff0cbb86




17

18

19

20

21

22

23

24

25

26

27

MepemeHHbIN ToK. CUHYCOMAANbHbIN
nepemeHHbIV ToK. MOLHOCTb NepeMeHHOro
TOKa. AMNAUTYLQHOE U AeicTBYtoLee
3HaYeHMeE CUAbl TOKA M HanpsXKeHus
TpaHcdopmaTop. Mpouns3BoacTBO, Nepesaya u
notpebaeHune aNeKTPUYECKON SHEPTUN
YCTPOMCTBO M NpaKTUYeCcKoe NpUMeHeHMe
3/IEKTPUYECKOTO 3BOHKa, reHepaTopa
nepemMeHHOro ToKa, IMHWIA aNeKTponepesay

JKoNOrMYecKMe PUCKK NpU NPOM3BOACTBE
3N1eKTPO3HEepPrnn. KynbTypa MCNonb3oBaHuUs
3/71eKTPO3HEPTUN B MOBCEAHEBHOMN KMU3HU

MexaHuyecKkne BOHbI, YCNOBUA
pacnpoctpaHeHus. Mepunoa. CKoOpocTb
pacnpoCcTpaHeHUA U AIMHA BOHbI.
MNonepeyHble n NPOAO/IbHbIE BOJHbI

3BYyK. CKOpOCTb 3ByKa. [POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp 3BYyKa
DNeKTPOMarHWTHbIE BOJIHbI, UX CBOMCTBA U
CKOpOCTb. LLIKana sneKkTpomarHUTHbIX BOH
MpUHUMNbI PAANOCBA3UN U TENEBULEHUA.
Pa3sutue cpeacts cBA3n. Pagnonokauns

KoHTponbHas pabota «KonebaHuaA 1 BOAHbI»

MpamonuHenHoe pacnpocTpaHeHWe cBeTa B
oaHOpoAHOW cpese. ToYeUHbIA UCTOYHUK
ceeTa. J/lyy cBeTa

OTparkeHue cBeTa. 3aKOHbI OTPAXKeHUs
ceeTa. [NocTpoeHne n306paskeHnin B NAOCKOM
3epKane

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cbd34

bubmuorexa IIOK
https://m.edsoo.ru/ff0cc324

bubmuoreka IIOK
https://m.edsoo.ru/ff0ccas54

bu6moreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6moteka IIOK
https://m.edsoo.ru/ff0ccfel

bu6moreka [JOK
https://m.edsoo.ru/ff0cc6{8

bubmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cd4e0




28

29

30

31

32

33

34

35

36

37

38

39

40

MpenomneHue ceeta. MosHoOe BHYTPeHHee
oTparkeHwue. MNpeaenbHbIl Yyron noaHoro
BHYTPEHHEro OTParKeHus

NabopatopHas paboTa «M3mepeHune
nokasaTenia NpefloM/IEHUA CTeKNa»

JNIvH3bl. MocTpoeHne n3obparkeHnin B InH3e.
dopmyna TOHKOMN NNH3bI. YBENYEHWNE INH3bI

NabopatopHan pabota «UccnepoBaHne
CBOMCTB M300parKeHN B IMH3aX»

Ouncnepcua ceeta. CNoXHbIN cocTaB 6enoro
cseTa. LiBeT. JlabopaTtopHas paboTa
«HabntoaeHne aucnepcun ceeta»

NHTepdepeHuma ceeTa. AndpaKkuma ceeTa.
OndpakumoHHas peLéTka

MNonepeyHOCTb CBETOBbIX BOJH.
Monapusauma ceeta

OnTnyeckne NpmbOpPbI M YCTPOICTBA U
ycnosus nx 6e30nacHoro NpUMeHeHus

MpaHMLbl MPUMEHMMOCTU K/1aCCUYECKOM
MexaHUKK. MocTynaTtbl cnewmanbHoOn Teopum
OTHOCUTE/IbHOCTH

OTHOCUTENbHOCTb OAHOBPEMEHHOCTMU.
3amepneHne BpemMeHU U COKpalleHne
OJINHbI

dHeprua n UMNyNbC PENATUBUCTCKOM
YyacTuupl. CBA3b Macchbl C IHeprmen u
MMMNYNbCOM. IHEPrMA NOKoA
KoHTposnbHas pabota «OnTrKa. OCHOBbI
cneLmanbHON TeOPUM OTHOCUTENBHOCTU Y
@®oToHbI. Popmyna MnaHKa. IHeprua u
nmnynbc GoToHa

bu6moreka IIOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [IOK
https://m.edsoo.ru/ff0cddle

bubmuoreka IIOK
https://m.edsoo.ru/ff0ced22

bu6moreka [JOK
https://m.edsoo.ru/ff0cf02e

bubmoteka IHOK
https://m.edsoo.ru/ff0cf862

bu6moreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmoreka [IOK
https://m.edsoo.ru/ff0cfc68

bu6moreka [JOK
https://m.edsoo.ru/ffOcf610

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cfel 6




41

42

43

44

45

46

47

48

49
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51

OTKpbITME M UccnegoBaHue potoadpdeKTa.
OnbiTbl A. T. CtoneTtoBa

3akoHbl poToaddeKTa. YpaBHeEHME
dliHWTelMHa ana potoaddekTa. «KpacHas
rpaHuua» ¢potosapdekrta

JasneHune ceeta. OnbiThl . H. /lebepesa.
XnmMmunyeckoe aencTeune ceerta

TexHWYecKme yCTPOMCTBA U NPaKTMYecKoe
npumeHeHue: GoTo31eMeHT, GOTOLATUMK,
cosiHeYyHan baTapes, cBeTOAMOL,

PelweHune 3aga4 no Teme «3n1emeHTbI
KBaHTOBOM OMNTUKU»

Mopgenb atoma TomcoHa. OnbITbl
Pesepdopaa no paccesHUIO 0-4acTULL.
MNnaHeTapHaa mogenb atToma

MoctynaTbl bopa

MU3nyyeHue v nornoweHne GoToHOB Npu
nepexofe aToma C OHOI0 YPOBHA 3HEPIUM
Ha Apyron. Buabl cnektpos

BonHoBble CBOMCTBA YacTumL, BonHbl ge
Bpoiinsa. KopnycKynspHo-BoJIHOBOM
Ayanusm. CNOHTaHHOE U BbIHYKAEeHHOoe
nsnyyeHue

OTKpbITME PaAMOaKTUBHOCTM. ONbITbl
Pesepdoppa no onpeaeneHunio coctasa
PagNoaKTUBHOIO U3yYeHun

CsoitcTBa anbda-, 6eTa-, ramma-nsnyyeHums.
BAnaHMe pagnoakTUBHOCTM Ha KUBbIE
OopraHM3msl

bubnuoreka [IOK
https://m.edsoo.ru/ff0cffc4

bu6moreka IIOK
https://m.edsoo.ru/ff0d015¢e

bubnuoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0302

bubauoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6moteka IHOK
https://m.edsoo.ru/ff0d0afa

bu6moreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmoreka [IOK
https://m.edsoo.ru/ff0d0fd2




52

53

54

55

56

57

58

59

OTKpbITME NPOTOHA U HEWTPOHA. M30TonNbI.
Anbda-pacnag. dNeKTPOHHbIN U
NO3UTPOHHbIN 6eTa-pacnad. lamma-
nsnyyeHume

JHeprua cBA3W HYKJIOHOB B AApe. AaepHble
peakumn. AgepHbin peaktop. MNpobaembl,
NepCcneKkTUBbI, 3KO0TNYECKME acNeKTbl
AOEPHOM SHEPTrEeTUKM

dnemeHTapHble YacTuybl. OTKPbITUE
nosuTpoHa. Metoabl HabaAEHUA U
perncTpaunm sneMeHTapHbIX YacTu,
Kpyrabii cton «PyHaameHTanbHble
B3aMmoaencTeuna. EaMHCTBO ¢pumsmnyeckomn
KapTUHbI MMUpPa»

Bua 3Bé3gHoro Heba. Co3sesgms, ApKme
3BE3/bl, NN1IAHETbI, UX BUAMMOE ABUMKEHME.
ConHeyHas cuctema

ConHue. ConHeyHaa akTUBHOCTb. MCTOYHUMK
9Hepruun ConHua 1 3B€34,

3BE3/bl, UX OCHOBHbIE XapaKTEPUCTUKN.
3BE€34bl raBHOM NOC/ef0BaTENbHOCTY.
BHyTpeHHee cTpoeHue 3B€3a. CoBpeMeHHble
npeacTaBAeHUA O MPOUCXOKAEHUMN U
ssontounm ConHua n 3B€34,

MneyHbIi Myt — Hawa ManakTuKa.
MonoxxeHue n asukeHne ConHua B
lanakTuKke. NANAKTUKN. YEPHbIE Ablpbl B
AQpax ranakTuK

BceneHHas. PasberaHue ranaktuk. Teopus
bonbloro B3pbiBa. PeNNKTOBOE M3NyYeHME.
MeTaranaktuka

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

bu6moreka IIOK
https://m.edsoo.ru/ff0d1356

bubmuorexa IIOK
https://m.edsoo.ru/ff0d0e38
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HepeleHHble Npobaembl acTPOHOMMUK

KoHTponbHana paboTta «9nemeHTbl
acTPOHOMUU N acTPOPUIUKNY

O6o6uwatowuii ypoK. Ponb Gpusnkm u
aCTPOHOMMM B IKOHOMUYECKON,
TEXHOIOTUYECKOM, COLUMaIbHOM U 3TUYECKOM
chepax gesaTenbHOCTN YeNoBeKa

O6o6uwatowuii ypoK. Posib 1 mecto Gpusnkm u
aCTPOHOMUM B COBPEMEHHOI Hay4HOW
KapTuHe mupa

0O606uwatowmin ypok. Ponb pusmnyeckom
Teopun B GOpMUPOBaHMM NPESCTABAEHUN O
$u3nYecKom KapTuHe mmpa

O6ob6uwatowuii ypoK. Mecto dpusmnyeckoit
KapTUHbI MMpa B obLLEeM pALY COBPEMEHHbIX
€CTEeCTBEHHO-HAY4YHbIX NPeaCcTaBNeHUI O
npupoae

Pe3epBHbIl ypoK. MarHutHoe none.
dNeKTPOMarHUTHaA MHAYKLMA

Pe3epBHbI ypoK. OnTrKa. OCHOBbI
CNeunanbHOM TeOPUM OTHOCUTENIBHOCTH
Pe3epHbIt ypoK. KBaHTOBan ¢um3mKa.
dnemeHTbl aCTPOHOMUU U aCTPODU3UKM

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bu6moreka [JOK
https://m.edsoo.ru/ff0d1784
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