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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHILIETIIUKA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuu
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pPe3yjbTaTaM O0yUeHHUS, a TaKkKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHBIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeaMeTaMu. B Helt onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKH Ha YPOBHE CPEAHEro oOIero oopa3oBaHusl, INIAaHUPYEMbIE
pe3yibTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METaIlpEAMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e TUTAHHPYEMBbIEC Pe3yJIbTaThl OCBOCHHUA Kypca (hu3uku Ha 6a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cozepxaHue yueOHoro npeamera «dOusuka» no rogam o0yudeHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromniem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3zHoO00pa3HBIX TEXHOJIIOTHM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydaronuxcs, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YYEOHBIX UCCIICOBAHUM.

B ocHOBY kypca pusuku 111 ypoBHS CpeHETO 0011ero 00pa3oBaHUsI TIOJIOKEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0benMHEH BOKpPYr (¢usndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kype pusuku npeamnoiaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMUYECKUX NMPWIOKEHUN H3yYECHHBIX
TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YYaroluXCsl.
J1i1st 6a30BOT0 YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke oObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX paboT, MPOBOJMUMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30oBaTeIbHOrO Mpolecca
UCXOJII U3 OCOOCHHOCTEH IUIAHUPOBAHUS U OCHAIIeHUs kaOunera (usuku. [lpu
TOM OO0EcleunBaeTcsi OBJaJCHUE OOyYaromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX THIIOTES.

bonbiioe BHUMaHKUE yAENSIETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33]1a4 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha



OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAloUIeH
KU3HU, TpeOyromye BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaThCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpalluOHHOE  00Opy/I0BaHHE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIlui s
WCCJICMOBAHMUS  M3Y4YaeMbIX  SBIIEHHA W  MPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYEHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKkue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4€HUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (opMUpOBaHHE MHTEpPECa W CTPEMIIEHUS OOydaroluxcs K HaydYHOMY
W3YUYCHUIO TPUPOIBI, PAa3BUTHE WX HHTCIUICKTyaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e DAa3BUTHE NPEJICTABICHUN O HAYYHOM METO/IE MO3HAHUSI U (HOPMHUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMUPOBaHNE HAYIHOTO MUPOBO33PEHUS KaK PE3yIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (GOpMHPOBAaHHE YMCHUN OOBSICHATH SBJICHUS C  HCIIOJIH30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (GopMHUpOBaHME TPEACTABICHUN O poiii (HU3UKU JJIST Pa3BUTHSA JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne ITUX Ieei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (GU3uK1 Ha YpPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

e TPHOOPETEHHUE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXAHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKH;



e (opMUPOBAHHWE YMEHUN MPUMEHITh TEOPETHUUECKHE 3HAHUSA IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIHICHUS pa3IMYHbIX 3a/Jady C SBHO 3aJaHHOMU
dusznyeckoil Monenbplo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHUE (PU3NYECKHX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAQJCHHE METOJAMH CaMOCTOSTEIBHOTO TJIAHUPOBAHUS M TMPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpE/IENICHUS IOCTOBEPHOCTHU MOJMYUYEHHOTO PE3yJIbTara;

e CO3J]aHUE YCIIOBUM ISl pa3BUTHSA YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautTca 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO
oduaiin), B 11 kiacce — 68 yacos (2 yaca B HeJeN0 oJIaiin).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeyeHb JabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JElaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®dusnka — Hayka o npupone. HaydHble MeTOAbI NO3HAHUSA OKPYIKAOIIETO
Mupa. Posb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHLIMAI COOTBETCTBUA.

Pons m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHuUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BuKeHrne MaTepuaibHOM TOUKH 110 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIL30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa i
MaTepuagbHON TOUKU. Tpernil 3akoH Hpr0TOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumina Tsoxectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOpMaliui.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

N3ydenne nBuxeHust Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPIAOTO TENA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnysibc cUlbl U1 U3MEHEHHE HMMITYJIbCa TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs YIpPYro
nehopMupoBaHHON NPy KUHBL. [ToTeHITMaNbHAS SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3emn.

[loTeHnmanbHble W HENOTEHUUANbHblE  Ccuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXPAaHEHUsI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUWE: BOIAOMET, KOMED,
MPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHUUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuyenue abCOMIOTHO HEYNPYTOro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEPIuH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaTbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpEIHEN KWHETUYECKON HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIask IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U criocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKITUS, U3TydeHHUE. Y IeJIbHas TETUIOEMKOCTh BEIIECTRA.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporneccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uIMeHT Mmoie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPHU COBEPIICHHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ NEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHYyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnbIT N0 a1abaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopaenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeuyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBbI map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIAKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUIECKUX 3apsI0B.
[IpoBOHUKM,  JMAJAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. ITpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGota cun anekrpoctaTudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUYECKOM Tosie. [lusnexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HaIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJZEHCaTopa OT IUIOLIAAH
IJIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COCINHEHUE TIPOBOIHUKOB.

Pabora osnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE WCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast MIPOBOJANUMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIUlaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckrue yCTpoMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TATbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe >IEKTPOJBIXKYIIEH cuiibl. KOpoTKkoe 3ambIKaHHe
raJlbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yueHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepenne 2JIeKTPOJBUKYIIEH CUJIbI MCTOYHMKA TOKAa U €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 10 kiacce OCyLIECTBISIETCS C
YYETOM COACPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumnores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JMHEWHas (QyHKIUA,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, dKUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oOBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXAHH3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCIEC HAHOMATEpPUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKAasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE MTOCTOSTHHBIX MarHUTOB. MarHUTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluanu MarHuTHOM wuWHAyKIMU. KapThHa JWHUNA MAarHUTHONW WHIYKIUU IOJIA
MOCTOSTHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBJieHUE. [[BU>KEHHE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTpOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBHXKYIAas Cula WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABWKYILAS CHJIA HHAYKUAW B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IMPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, SJIEKTPOJBUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIMY MAarHATHOTO TOJISI.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIIEH CHIIBI UHIYKIMH OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3y4yeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeCTBUA NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($aza KoyeOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTU4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'UM B UJI€aTbHOM KOJiIe0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMATrHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CHUHYCOMJAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOMU3BOJCTBE 3eKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu



HccnenoBanne mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHHWH PpPE3UCTOpa, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU AJIEKTPONEPEaauH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIETMU U3 MOCIEI0BATEIbHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTYIlIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacripocTpaHeHuss W JJiMHAa BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
WNuTtepdepenius u nuppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyYEHHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentauus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaroIIel CpeIbl.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6mronenune orpakeHus: U MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOM pE30HAHC.



HaOnrogeHnue B3 TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHUE, ITPETIOMIIEHUE,
noJisipu3anus, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHue n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomueHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTElNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cBeta. ClioxkHbIi cocTaB Oenoro ceera. LBerT.

Cobuparoniyie 1 paccenBaromye TuH3bl. ToHkas 1uH3a. DOKyCcHOE pacCTOsIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3BL. Y BETUUYEHHE, 1aBAEMOE JTUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KApTUHE OT JBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonspuzanus ceera.

TexHuuecKkue YCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpkI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenune natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucrnepcuu cBera.

[Tomy4yenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyyenue cniekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKH.

Habmronenue nonsipusaluu CBeTa.



Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3Mepenue nokasarens NpeIoMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHuLIbl HPUMEHUMOCTH KJIACCUUYECKON MeXaHUKH. [TocTynaTel crieruanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprur (OTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinmreitHa s Gorodrddexra. «KpacHas rpaHuia
dbororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHET0 (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HaGmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpPOeHHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuto cocraBa paJuoakKTUBHOTO
uznyuyenusi.  CpoiictBa  anmbda-, Oera-, ramma-usiaydyeHus.  BnusHue
PaZOaKTUBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4eHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. diemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.
Bun 3B&3mHoro nHeba. Co3Be3gusi, spkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.
ComHeuHnas cucTema.



Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JIsI 3BE3] TJIABHOM MOCIENOBATEIbHOCTU. BHYTpeHHEE cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[IyTe — Hama I'amaktuka. Ilonoxenune m aBwxkeHue CosHIA B
lNamaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas crpykrypa Beenennoi. MeTaranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPENICTICHUS] TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o0maroLiee MOBTOPEHUE

Ponp Qusuku w acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIbHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3NUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YUYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMIM, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp U 00bEMa Tell.



buonoeus: »nexTpuueckue SBICHUS B JKHUBOW MPUPOJE, KoJieOATEIbHBIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, TIPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOlUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIliy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIIero PU3nYecKoit HayKe;

5) TpyA0BOro BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NesSTENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1uieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bU3MKHN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYLIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyalIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pEeUIeHMs 3alad (PU3UYECKOTO COJAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJAQJeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYCHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TMIOTE3Y €€ PEIIEHNUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIECH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/Ie€Th HaBbIKAMH MMOJIy4Ye€HUs MHPOpMaAIUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd MW  CMATYaTh
KOH(JIUKTBL;

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJIB30BaTh NPEUMYILIECTBA KOMAaHIHOWM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHXEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOT0 yYaCTHUKA KOMaH bl B OOIIIHIA
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPUSIM;

MpejaraTb HOBBIE MPOEKTHI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JAESITENBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJNbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyallH, BIOOpa BEPHOIO
peleHus;

yYMETh OLICHUBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHTbl JPYIMX IpU aHAJIU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHThl JPYTHX TpPU aHalu3e pPe3ybTaToB
JeSITEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mporiecce mocTikeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI T10
bu3uke 14 ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy OOydarouuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW 3MOIMOHAIBLHOU C(ephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI
K koniry o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;



YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAJIbHBIN Ta3, MOJIEJIM CTPOCHMS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsJi IPU pelIeHuH (PU3NUECKuX 3ajay;

pacro3HaBaTh (pU3NUECKUE SIBICHUA (MPOIECCHl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE,
CBOOOJ/IHOE TIaJIeHUE TeJ, JBM)KCHHUE MO OKPY>KHOCTH, MHEPIIHS, B3aMMOJICHCTBHE
ten, auddys3us, OpOyHOBCKOE JIBUKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
VClapeHne, KOHJCHCALMS, IUIABJICHHUE, KPUCTAIUIM3AalUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpU €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBSI3b MEXY IapaMeTpaMM COCTOSHHUA Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPS/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
MMIYJIbC TeJIa, KWHETUYECKas dHEPrusi, MOTCHIMAIbHAA DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OMNHCAHUMU TMPABHUIBHO TPaKTOBAaTh
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU
BEJIUYHMHAMM;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YS (U3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprusi, padbora rasa,
KO3(pGUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
o00O3Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

ONHUCHIBAaTh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OMUCAHUM TIPABWJIBHO TPAKTOBAaTh (UBUYECKUN CMBICIT HCMOJIb3yEMBbIX
BEJIMUMH, UX OOO3HAYEHUsS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BETUYUMHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHOro Tsarotenus, I, I u I 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DSHEPruM, 3aKOH COXPAHEHHUS] HMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIUII PABHOIPABUS HWHEPIMATIBHBIX CHUCTEM



oTcuéTa, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOro 3apsijga, 3akoH KyloHa, Mpu ATOM pa3ivyarh CIOBECHYIO
(GOpMyYTUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IIPUHIIMIIBI IEUCTBUS MAILIMH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyHpoBaTh MpoOIEeMy/3a/1ady U THIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, POBOJAUTH OMBIT U (OPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3yNbTATHI MOTYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEJTUYMH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI M0 Pe3yJIbTaTaM UCCIEIOBAHMS;

coOJI01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJENbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOaMMBIC I €€ PEIICHHs, TPOBOJIUTh PACUYEThl M OICHUBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMUUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

WCITOJIB30BATh ITPH PEIICHUH YYCOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN U TPECTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHON WHGOPMAIMK, TOJMYYECHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyIo HH(POpMAIINIO;



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHM;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrnieyeHnss OE30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.

K xonity o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEYHBIN JEKTPUUECKUI 3apsii, Jy4Y CBETa, TOUEUHbII UCTOYHHUK CBETA, s/IepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHWus U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJSpU3alMs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3Pdext (poToaddhexT), CBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaINOaKTUBHOCTb;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3YysS (DU3UUYECKUE BEIMYMHBIL:
NEKTPUYECKUIN 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYUIKHA, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIeH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyiebaTeIbHOM KOHTYpe, 3apsii M CWiIa TokKa B IIpolecce



TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIUUECKHIA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
(bopMyIIbL, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUYMHY C APYTUMH BETMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHl, HCIOJIb3YS
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH BeJIMYWHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUMHBI,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHENHOTO PacIpOCTPAaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
MPUMEHHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopeHia;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmyrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUs, MPOBOJAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMbBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeJIaTh BBIBO/IBI IO pe3yJIbTaTaM UCCIEIOBAHUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU



JESATSIIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTEIIbHBIX YCTPOWCTB M JTAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIO,
UCTIONB3Ys (PU3MUeCKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHSA 3a/1a4u
BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIACIATh (DHU3UUCCKHE BEITUYHHBI B (HOPMYIIH,
HEOOXOUMBIC JUIs € PEIICHHUs, MPOBOJIUTH PAcU€Thl M OIICHWBATh PEATLHOCTH
MIOJTyYE€HHOTO 3HaUCHHUs (PU3MUECKON BEIINIMHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PACCYXJICHUW C OMOpOH Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC MH()OPMAITMOHHBIC
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETAIUNA U TIPEICTABICHUS
y4eOHOW W HAayYHO-TIOMYJIAPHOW WH(GOPMAIIUU, TOJYYCHHONH W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUICCKU aHAJIM3UPOBATH MOJTydaeMyI0 HH(POPMAIIUIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIb30BAHUS B IMMOBCEIHEBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETUUECKUE 3HAHUS 110 (U3HKE B TOBCSTHCBHOM JKU3HH IS
oOecrieueHus: 0E30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANUOHAIBHO PpACHpPEleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyaIlHsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE paCCMaTPUBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJaunyecTBO 4acos
HaumeHoBaHue pa3/iesioB U TeEM

Ne i/ KonTpoabHbl
MPOrpamMmbl Bcero
e padoThbI
Pazgen 1. PUSUKA U METOAbI HAYYHOTI'O IIO3HAHUSA
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2
Uroro no pazneny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 Junamuka 7
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1
Hroro mo pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun

3.1

[MpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJUHAMUKHI

33 ArperatHbie COCTOSIHUSI BEIIIECTBA.
' ®da30BbIE IEPEXO/IBI

Uroro no pazneny

Paznea 4. JIEKTPOJANHAMUKA

4.1 DIeKTpOoCTaTUKA

42 [TocTosiHHBIN 351eKTpUYECKUil TOK. TOKH B
' Pa3IMYHBIX Cpeiax

Hroro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

24

10

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

HanmenoBaHue pa3jie/ioB U TeM
Ne i/
NMPorpamMmbl

Paznea 1. JIEKTPOJAUMHAMUKA

MarauTHoe moJje. DIeKTPOMarHuTHas
WHIYKIIHS

11

Hroro no pazneny

Paznen 2. KOJIEBAHUSA U1 BOJIHBI

Mexanndeckue 1 OJICKTPOMArHuTHBIC

2.1
Koie0anus
99 MexaHudecKre U 3JICKTPOMarHUTHBIE
' BOJTHBI
2.3 Ontuka

Hroro no pazneny

KoauuecTBO 9acoB

KonTpoabHbl IMpakTnyeckn
Bcero
e padoThbI e padoThbI
11 1 3
11
9 1
) 1
10 3
24

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

3.1

Hroro no pazneny

DJIEeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6
4.2 Crtpoenue aToma 4
4.3 AToMHOE AP0 5

Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0m1aroriee TOBTOPCHHE 4
Hroro no pazneny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 68

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97
C

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

®du3nka — HayKa O IpUpo/IE.
HayuHnbie MeTo/1bI TO3HAHUS
OKPYXKAaloIIero Mupa

Pousb 1 MecTo ¢uzuku B
(opMUpPOBaHNU COBPEMEHHOM
Hay4HOU KapTHHBI MHpa, B
NPaKTHYECKOH NS TEIbHOCTH JIIOeH

Mexanndeckoe ABMKCHUE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
neuxkenus. [lepememenue,
CKOpPOCTb, YCKOPEHUE

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBUJKECHHE

PaBHOyCKOpEHHOE IPSIMOJIMHENHOE
JBUKEHHE

CBobosHoe nmajieHue. Y cCKopeHue
CBOOOAHOIrO NaJIeHUs
KpuBonuHeliHOE nBUKEHUE.
JIBrKeHHne MaTepuaabHOM TOYKH 110
OKPYXHOCTHU

KoaudecTBO 4acoB

Bcero

KoHTpobHBI
e padoThbI

[MpakTnyeckn
e padoThbI

Jara
H3y4YeHH
s

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmnoreka IIOK
https://m.edsoo.ru/ff0c33e6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c350
8

bu6anoreka LIOK
https://m.edsoo.ru/ff0c362
0

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c372e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bubanoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

[IpuHLIHAII OTHOCUTENBHOCTH
lNanmuiesa. HepuuanbHble CHCTEMBI
orcyeta. [lepBblii 3akoH HproTOHA

Macca tena. Cuna. [Ipuniun
Cylnepro3uiuu cuil. Bropoii 3akon
Herorona miis MarepuanbHOM TOYKH

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUCK

3akoH BceMupHoro taroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadpdunuent
Tpenusi. Cuiia COPOTUBICHHUS IPU
JBUKCHUH TeJa B KUIKOCTH WITH
rase

ITocTymnarenbHOE U BpalaTeabHOe
JBUKEHHE a0COTIOTHO TBEPIOTO
Tena. MoMeHT cuibl. 11medo cubl.
VYcnoBus paBHOBECHS TBEPIOTO Tella

HMitynsc MaTepUallbHON TOUYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cunbl. 3aK0H COXpaHEHUs
UMITyJbCca. PeakTuBHOE IBUKEHHE

PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sHeprus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3be8

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3d0
0

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c41a6

bu6anoreka LIOK
https://m.edsoo.ru/ffOc43d
6

but6mmorexa [IOK
https://m.edsoo.ru/ff0c450
2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

MatepHuaabHON ToukH. Teopema 00
N3MEHECHHN KMHETHISCKOMH SHCPIUun

[ToTeHumanbHas SHEPrUsl.
[ToTeHumanbHas HEPrus ynpyro
ne(OpMHUPOBAHHON MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUUaNbHble CUIIbl. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHU4YECKON IHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YJHEPTUn

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu pabOThI CHIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJa Ha IpUMepe
pacTsDKEHUS PE3UHOBOTO KTy Tay

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeopuH. bpoyHOBCKOE ABMKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJEMCTBHSI YAaCTHL] BELLIECTBA.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bubanoreka LIOK
https://m.edsoo.ru/ffOc4b7
4

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

31

Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPABIX TEI

Macca mounekyin. KonudectBo
BemlecTBa. [locrosnnas ABoraapo

TermoBoe paBHOBecue. TemnepaTrypa
u e€ usmepenue. [llkana Temmneparyp
Lenscus

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora
«Hccnenosanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOT0 Ta3a

M3omnporiecchl B naeaibHOM ra3e u
uX rpaduyueckoe mpeacTaBiICHIE
BuyTpeHHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
criocoObI e€ n3menenust. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasza

Buael Terionepenaun

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c570e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c595
2

bubanoreka LJOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

32

33

34

35

36

37

38

39

40

41

42

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

KomnuecTBo TemuoTsl npu
Terutonepenave. AanadaTHbIHA
mpouecc

IIepBblil 3aKOH TEPMOAMHAMUKY U
€ro IpHUMEHEHHUE K U30IpoLieccaM

HeobOpaTtumocTs mporieccoB B
npupoae. Bropoii 3akon
TEPMOJIMHAMUKHI

ITpunnun nevicreus u KII1/]
TEIJIOBOM MaIlIMHBI

Hukn Kapnao u ero KII/J

DKOIOTHYECKHE HpO6JICMbI
TCIIIOOHCPICTUKHU

O06o0mamuil ypox
«MonekynsipHast puzuka. OCHOBBI
TEPMOIMHAMHKIY

KonTponbHas padbora no teme
«MonekynsipHast puzuka. OCHOBBI
TEPMOTUHAMHKID)

[TapooOpa3zoBanue u KOHICHCAIIHSI.
VcnapeHue u KuneHue

AOCONIOTHAS U OTHOCHUTEIbHAS
BIIQXKHOCTh BO3AyXa. HackllieHHbIH
nap

Trépnoe Teno. Kpucramnnueckue u
amop(HbIe Tera. AHU30TPONUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ffOcsefc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c623
0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c693
8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6a50

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc63b
6

but6mmoreka [IOK
https://m.edsoo.ru/ffOc64d
8

bubanoreka LJOK
https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

CBOWCTB KpHUCTAJLIOB. JKuakue
kpuctayibl. CoBpeMEHHbIE
MaTepuabl

[TnaBiaeHue U KpUCTAIA3AITHS.
VYenpHas TEIIIOTA IUIABICHUS.
CybOnumarust

YpaBHeHHE TEIUIOBOTO OaslaHca

OnexTpu3anus Ten. JINeKTPUIeCKU
3apsf. [IBa Buaa 31eKTPUUECKUX
3apsoB

[IpoBOAHUKY, AUIIEKTPUKHU U
MOJIYTIPOBOJIHUKH. 3aKOH
COXPaHEHHUs IEKTPUUYECKOTO 3apsiia

B3aumopeiictBue 3apsiioB. 3aKoH
Kynona. Toueunslii 21eKTpUYECKUN
3apsg

Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3uuuu
ANEKTPUYECKUX ToeH. JInnun
HaIPsKEHHOCTU

Pabora cuit anekTpocTaTuyeckoro
nons. ITorennuan. Pa3HocTh
MMOTEHINAIOB

[IpoBOHUKYN W TUATEKTPUKU B

SJICKTPOCTATHUYCCKOM IT0JIC.
I[I/IBJ'ICKTpI/I‘-ICCKaSI IMPOHUIIACMOCTDb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c670
8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c682
0

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc6ce4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6df2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6f00

bubnunorexa LIOK
https://m.edsoo.ru/ff0c701
8



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
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53

54

55

56

57

58

OnekTpoéMkocTh. KoHnnencarop

ONeKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsHKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHum nelcTBUs U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AIEKTPOIPUOOPOB

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1s
y4acTka 1enu

[TocnenoBarenvHOE, MapaiebHOE,
CMEUIaHHOE COEIMHEHNE
npoBoAHKKOB. JlabopaTopHas
pabota «M3y4ueHne CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB»

Pabora 1 MOIIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

3axon OMa A1 OJTHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6anoreka LIOK
https://m.edsoo.ru/ffOc74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c783
8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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60

61

62

63

64

65

3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHuka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

DJIEKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

[HonynpoBoaHUKH, UX COOCTBEHHAs
U TIpUMECHasi TPOBOAUMOCTb.
CaoiicTBa p—N-nepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U
paciuiaBax 3JeKTPOIHUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DnexTponaus3

DIIeKTPUUECKHI TOK B Ta3ax.
CaMOCTOSTENbHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Momanus. [1nazma

DnexTpuueckue npudopsl U
YCTPOHCTBA U UX PAKTUIECKOE
npuMeHeHne. [IpaBuiia TeXHUKH
0€e301acHOCTH

O06o0maromuii ypok
«DIIEKTPOIMHAMHUKA»

bubmnoreka IIOK
https://m.edsoo.ru/ffOc84ae

bubmnoreka IIOK
https://m.edsoo.ru/ff0c82ba

bubanoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubanoreka LIOK
https://m.edsoo.ru/ff0c86fc

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KontponbHas pabora o Teme

66 «Qnexrpocraruka. [locTosHHBII 1 1 Bu6mumoteka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pas3INYHBIX Cpeaax»

PesepsHbIil ypok. KonTposabHas bu6nuorexa LIOK

67 1 1
pabora o Teme "DiekTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maromuit 1 bubmmoreka [JOK
ypok no teMam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOT'PAMME


https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Tema ypoka

ITocTossHHBIC MarHuThHl U HX

B3auMoJiericTBUe. MarumuTHoe I10JI€E.

BekTop MarHuTHON MHAYKIIUU.
JIuHUY MarHUTHOW MHAYKLIUU

MarauTHoO€e 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoneiicTBue MpoBOJHUKOB C
TOKOM

JlaGopaTtophast pabora «3yuenue
MAarauTHOIO ITOJIAA KaTylIKH C
TOKOM»

JlelicTBME€ MArHUTHOTO TOJIS HA

POBOAHMK ¢ ToKoM. Cuiia Amnepa.

JlaGopaTtopHnast pabota
«Hccnenosanne necTBUSA
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIKYIIYIOCS 3apsIKEHHY IO
gactuity. Cuna Jlopenma. Pabora
cusl JlopeHna

KoaudecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbI

JlaTa
H3Y4YeHH
A

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

DneKTpOMarHuTHast UHYKIUS.
[ToTok BEKTOpa MarHUTHOMN
uHaykuuu. J/1C nnaykuuu. 3akoH
AIEKTPOMArHUTHOW UHIYKIUH
®dapanes

JlaGopaTtopHnast pabora
«HccnenoBanue sABICHUS
JIEKTPOMArHUTHOW MHAYKIIMHU»

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue yCTpOﬁCTBa Hn ux

IMPUMCHCHHUC: ITIOCTOAHHBIC MAaIHUTHI,

AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YacTHII,
UHIYKIMOHHAs 1eYb

O6o0matomuii ypok « MarHutTHoe
noJie. DJIeKTpOMarHuTHas
I/IHIIYKIII/H[»

KonTponbHas pabota mo Teme
«MaramTHOE II0JIE.
SJ'IGKTpOMaFHI/ITHaﬂ HUHAYKIOUSD

CBO60,Z[HBI€ MCXaHHUYCCKHUC

Kosiebanus. ['apmMoHnUyeckue
KoyiebaHus. YpaBHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue suepruu

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
neproja MajblX KoJieOaHuii rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

KosnebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHEIC
KOJICOAHUS B MI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAJIOTHS
MCKAY MCXaHUYCCKHMHU U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATbHOM
KOJIe0aTeIbHOM KOHTYPE

[TpencraBieHue o 3aTyXaromMxX
KosieOaHusX. BoiHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.

CI/IHyCOI/II[aJ'H)HHﬁ HepeMeHHHfI TOK.

MOoImHOCTh MEPEMEHHOT0 TOKA.
AMIUTATYIHOE U JIEHCTBYIOIIEE
SHAYCHUC CUJIbI TOKA U HAITPAXKCHHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbh820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

23

24

25

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

VY CTpoicTBO U MPAKTUUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIHHU.
KynbTypa rucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
JKU3HU

MexaHuueckue BOJIHbI, yCIOBUS
pacnpoctpanenus. [lepuon.
CxopocTb pacnpocTpaHEHUs U
JIvHA BoJIHBL. [lonepeyunsie u
MIPOJIOJTbHBIE BOJTHBI

3Byk. CKOpocCTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBOMCTBA U cKOpocTh. [Ikana
AIIEKTPOMArHUTHBIX BOJH
[IpuHIMIBL paguoCBsI3u U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonoxanus

Kontponbnas pabora «Konebanus u
BOJIHBD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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27
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31

32

33

34

[IpsimonrHENHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJHOM CpeE.
Toueunslii ICTOYHUK cBeTa. JIyu
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHnue
M300paXEHUH B IIJIOCKOM 3€pKajie

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIi yroa noJHoro
BHYTPEHHETO OTPAXKEHHUS

JlaGopaTtopHas paborta «3mepeHue
nokazareJisi IPEIOMIICHHS CTCKIIa

JIunzel. [loctpoenue nzodpaxenuit
B JinH3e. DopMyiia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI

JlaGopaTtopHnast pabota
«Hccnenosanue cBOUCTB
M300paKCHUM B JIMH3AX)

Hucnepcus ceera. CioxXHbIA COCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabora «Habmronenue nucnepcuu
CBETa»

WnTepdepennus cera. Judpakuus
cera. JluppakironHas pemerka
[TorrepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPHI U yCTPOUCTBA

U YCJIOBHS UX 0€301acHOTr0
MMPUMCHCHUA

['paHu1IbI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[Toctynarel cienuanbHOM TEOPUU
OTHOCUTEJIBHOCTH

OTHOCHTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi U UMITYJIbC
peNSITUBUCTCKOM yacTulbl. CBs3b
MAaccChl C SHEPTUEN U UMITYIICOM.
DHeprust NOKos

KonTponbnas pabota «OnTuka.
OCHOBBI crIeIIUATBHON TEOPUHU
OTHOCHUTEIIbHOCTH

®otonsl. opmyia [ImaHka.
OHeprus U UMIyJIbC GOTOHA
OTKpBITHE U UCCIIEIOBAHUE
dotoaddekra. OnbiTer A. I
CroneroBa

3akoHbl poTodddexra. YpaBHeHHE

OuHmreitHa i porodddexra.

«Kpacnas rpanuna» gorosdppexra

Hasnenne ceera. OnbiTol I1. H.
JlebeneBa. XMMHYECKOE NEUCTBUE
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfad2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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51

TexHudeckue ycTpoiucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
¢dorosnemenT, HoTOAATUHK,
coJIHeyHast 6aTapest, CBeTOJUO/]

Pentenue 3anau mo teMe « DI€MEHTEI
KBAHTOBOU OITTHKN

Mopens atoma TomcoHa. OnbITE
Pezepdopna no paccesHuro a-
yactull. [manerapuas Mojens atoma

IToctynatel bopa

Wznyuenue u nornouieHue GOTOHOB
IIPU [EePEeX0/ie aTOMa C OJTHOTO
YPOBHS SHEPTUH HA Apyroi. Buabl
CIIEKTPOB

BonnoBsle cBoiicTBa yacTull. BoHBI
ne bpoins. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHUE

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYeHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nyudeHus. Bnusaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d030
2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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54
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57

OTkppITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbha-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnan. ['amma-uzinydyenue

DHeprus CBA3U HYKJIOHOB B SIIpE.

S nepHble peakuuu. AnepHbli
peakTop. [IpoOraembl, TepCIEeKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPIreTHKU

DneMeHTapHble YacTullbl. OTKPBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
pETUCTpaLMK JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTaJIbHbIE
B3auMoiericTBusl. EquHCTBO
bu3nYECKOi KapTUHBI MUPay

DTanel PasBUTHUA aCTPOHOMUHU.
[TpuknagHOe 1 MUPOBO33PEHYECKOE
3HaYEHHUE ACTPOHOMMHU. Bun
3BE€31HOTO Heba. Co3Be3us, ipKue
3BE3/bl, IUIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHasi cuctema

Connue. ConHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3 ]

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIeIOBATEILHOCTH. BHYyTpeHHEEe
ctpoenue 38&31. COBpeMEHHbBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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59

60

61

62

63

64

MIPEJICTABICHUSI O TIPOUCXOXKICHUU H
spostrorui CoJtHIIA U 3BE3

Mineunsiii [1yTe — Hama
INanaktuka. [Tonoxxenue u
nemkenne Cosnna B ['ajakTuke.
I'anmakTuku. YE€pHbIE ABIPHI B Apax
rajaKTUK

Bcenennas. Pa3beranue rajgakTuk.
Teopust bonbIoro B3pbIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aACTPOHOMHHU

KontposbHas pabota «51€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o06matomuii ypok. Pons dpuszuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHISCKOM, COIMATIbHOM B
ATUYECKOH cdepax nesTeTbHOCTH
YyeJI0BeKa

O6o06matomuii ypok. Poms u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

Ob6o6maromuit ypok. Posb
¢buznyeckoit Teopuu B
(GopMHpPOBaHUY TIPEICTABICHUH O
buznyecKkoil kKapTuHe MUpa
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O6o6marmuii ypok. Mecto
(du3nvecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOIE
PesepBHbIi ypok. MarautHoe 1ose.
DJEeKTpOMarHUTHAs UHIYKLIUS
PesepBHblii ypok. OnTuka. OCHOBBI
CHeIHMAallbHOM Teopuu
OTHOCUTEJIbHOCTH

Pesepnbiii ypok. KBantoBas gusuka.

DneMEeHThl aCTPOHOMUU U
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®wusuka. 10 knace. Pusmnka. "Kimaccnaeckuit kype". Mskumes I'.5. u ap. (10-11)

®dusuka. 11 xmace. Pusnka. "Knaccuueckuit kypc". Mskumes .. u ap. (10-11)

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://bit.mob-edu.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://bit.mob-edu.ru






