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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke HA ypOBHE CpemHero oOmero oopa3oBaHUsA
pazpaboTaHa Ha OCHOBE TIOJIOKEHWUH W TpeOOBaHMU K pe3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3zoBaTeabHOM TMporpaMmmel, mpejactaBieHHbx B GI'OC COO, a
TakKe ¢ yu€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus W KoHnenmmn
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEeNIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ Depepanmu,  peaqM3yIOIMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IPOTPaMMBI.

[TporpamMma mo ¢u3uKe onpeaenseT 0os13aTeIbHOE MPEIMETHOE COIepIKaHue,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U pa3JieioB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOTo Ipolecca, BO3PACTHBIX OCOOCHHOCTEM  OOydaromuxcs.
[Iporpamma 1o ¢usuke Aa€T NpEeACTaBICHHE O LENAX, COJepXKaHWUU, OOIIeh
cTparernu OOy4YeHHUs, BOCHUTAHHMS M Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca (u3uKu yriyOJE€HHOTO ypOBHSI TO3BOJISIET pealn30BaTh
3a1a4n MpodeCCUOHATBHONW OPHEHTAIIMH, HANPaBICHO HA CO3/IaHUE YCIOBUH IJIs
NPOSIBIICHUSI CBOMX HWHTEIUICKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJIKCHHsI 00pa3oBaHUSA B
OpraHM3anusax mnpodecCHOHATBLHOr0 00pa3oBaHUS 10 pa3iUYHbIM  (pU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATbHOCTSM.

B mnporpamme 1o ¢u3MKEe ONPEAENSIOTCS IUIAHUPYEMBIC Pe3yJIbTaThI
OCBOCGHUS Kypca (UMK Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHMS: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOn€HHoM — ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpPeOOBaHUN K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCsl, OCBOMBIIMX
nporpaMmy 1o (U3MKE Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEILHOCTHBINA MOIXO/T.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE DPE3YyJbTaThl OCBOCHUA Kypca (U3UKH Ha YrIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00YUeHUS;

coliepkanue yueoHoro npeamera « Du3nka» mo rojgam o0ydeHus.

[IporpaMMa 1o Qu3uKke HMEEeT NPUMEPHBIA XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENIAMU (PU3UKH JIJIs1 COCTABJICHHSI CBOMX pab0YHX IPOrpamMm.

[IporpamMma 1o ¢u3HKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTABICT BO3MOXKHOCTH IS peajH3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJIOB K TMpemnoAaBaHUi0 (U3MKK Ha YrIyOJNE€HHOM YpOBHE MpPH YCJIOBHU
COXpaHEHHUs 00s3aTeNIbHOM YaCTH COAepKAHUSI Kypca.



dusuka Kak Hayka O Hambosee OOIIMX 3aKOHAaX MPUPOABI, BBICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLkonpHbIN Kype HU3HKH — cHCTEMOOOpa3yOIIUii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHne (U3UYECKUX 3HAHHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCAQ, IIOJIy4EHHUSI HOBBIX MAaTEPHANIOB C 3aJaHHBIMM CBOMCTBaMHU. l3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMupoBaHHE YMEHUN MPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢pu3uku Ha ypoBHE CpeHET0 OOLIEro 0Opa30BaHMS MOJIOKEH
pSAI UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX paslenoB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B CcOOTBETCTBUM € HEMl Marepuan Kypca (QU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
oJIE.

Hoea zymanumapuszayuu. EE peanusanyss NpeaIionaracT MCIOJIb30BaHUE
TYMaHUTapHOTO NOTEHIMaNa (U3MYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuknaonoii nanpasenennocmu. Kypc ¢usuku yrayO0iaEHHOTO ypOBHS
IIPEANOJAraeT 3HaKOMCTBO C HIMPOKUM KPYI'OM TEXHHUYECKHUX M TEXHOJOTHMYECKHUX
IPWIOKEHUN HW3Y4YEHHBIX TEOpUM M 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
YpPOBHE OOIIMX MpPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea 3xonozuzayuu peannsyercsi TMOCPEACTBOM BBEJACHHS SJIEMEHTOB
COJIEp)KaHUs, TMOCBAUIEHHBIX HKOJIOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CyXIEeHHUs
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue conepkaHusi MPOrpaMmMbl IO (PU3KKE TOJDKHO OBITH TOCTPOSHO Ha
IPUHLINAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. i Gusnku peanuzanus 3THX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIIOJIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon paboramu
PaKTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBo HHCTPYKITUH.

B mporpamme mo (u3uMKe cuUCTeMa YYEHHYECKOro JKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHa €IWHBIM NepeuHeM. Bridop
TEMATUKU U1 3TUX BUJOB YYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
MJIAHUPOBAaHMUSI U OCHalleHus kabuHera ¢uszuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJicHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH NPSIMble U KOCBEHHBIC
U3MEPEHMs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE ylIenseTcs pelIeHUI0 pacYETHBIX M KaYeCTBEHHBIX 3a]1a4.
[Tpu >TOM 7151 pacYETHBIX 33]1a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4M C SIBHO 3aJaHHOU
Y HESBHO 33JIaHHOW (PM3NYECKOM MOJIENbIO, TTO3BOJISIOIINE TPUMEHSTh U3yUYEHHBIC
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaKk U HUHTErpupys
OpUMEHEHUE 3HAHUM U3 pa3HbIX pas3aenoB. s KayecTBEHHBIX —3ajad
IPUOPUTETOM SBIISIIOTCSA 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUS
bu3nYecKuX SBJICHUM U MPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu DPI'OC COO k wmaTepuansbHO-
TEXHUYECKOMY OOECICUCHHUI0 Y4eOHOTO IMpoliecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeta. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
JabopaTopHoe 0OOpyJOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
¢u3MKe yYEeHUYECKHX OIBITOB, JAaO0OPATOPHBIX padOT M paboT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (PU3MKE KIIIOUYEBBIX JEMOHCTpAIUil s
UCCJIEIOBAHMUS  M3Yy4Yae€MbIX  SIBICHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyAOBaHHE Il YYEHUYECKUX TMPAKTUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a00paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHUE WHTEpECAa U CTPEMJICHHS OOydJalomuxcsi K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TO3HAHWS W (POPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

dbopMHEpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yYCeHHsS] OCHOB
CTpOCHHS MaTepuu B (PyHTaMEHTAIbHBIX 3aKOHOB (DH3HUKU;

dbopMupoBaHrEe YMEHUN OOBICHATDH SIBJICHUS C UCIIOJIb30BAaHUEM (PU3NUECKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHHUE TIPEICTABICHUA O pOJIM (U3WKU I PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3sBUTHE  MPEACTABICHHUM 0 BO3MOXHBIX  cdepax Oymymen
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne 3TUX Ieeil 00ecreuynBaeTCs peleHneM CIeAYINMnX 3a1a4d B
mpoliecce n3ydeHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0Iero oOpa30BaHMUS:

PUOOPETEHUE CUCTEMBI 3HaHWM 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUW TMPUMEHSATh TCOPETHUSCKHUE 3HAHUS JIUIST OOBSICHCHHS
(GU3MYECKUX SBJICHUW B MPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOGHHE CMOCOOOB peIIeHWS pa3IUYHbIX 3aJa4 C SBHO 3aJIaHHOM
bu3nYecKo MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE
bu3MYecKo MOJeNH, aJeKBATHOW YCIOBUSM 3ajJadd, B TOM 4HCIE 3aaad
WHXCHEPHOTO XapaKTepa,

NOHMMaHHWE (U3UUECKUX OCHOB M TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMH CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEICHUS
(GU3MYECKUX  IKCICPUMEHTOB, aHajdW3a MW HWHTEpIpeTanud WHGOPMAIUH,
oTpeeNieHus JOCTOBEPHOCTH MOJTyYEHHOTO Pe3yJIbTaTa;

CO3MaHME YCIOBUH IJIsl Pa3BUTHs YMEHUH MPOEKTHO-HUCCIIEN0BATEILCKOH,
TBOPUYECKOH JIeATETHHOCTH;



pa3BUTHE MHTEpeca K chepam mpodeccrnoHalIbHOM NesSTENbHOCTH, CBA3aHHON
¢ pU3UKOM.

B cootrBerctBuu ¢ tpedoBanusimu PI'OC COO yriayOn€HHBIM ypOBEHBb
u3ydeHus yuyeOHoro mnpeamera «®dusmka» Ha YpPOBHE CpEIHEro OOILEro
oOpa3oBaHMsl BbIOMpaeTcs OOYyYaIOIIMMHUCA, IUIAHUPYIOIIMMHU HPOAOJDKEHUE
0o0pa30BaHUs M0 CHEIHATIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha u3yuenue ¢usuku (yriyOon€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Tpennaraemelii B mporpaMme IO (U3UKE IEepeueHb JIabOpaTOPHBIX MU
IPAKTUUECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUMTENb J€JaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaTIbHBIX
0COOCHHOCTEHN 00yJaroOmMUXCs.



COJAEPKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOBI.

®dusurka — pyHaaMeHTaIbHas HayKa o npupoje. HayuHsiii MeTo/| MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEepUMEHT M TEOpHUs B Mpoliecce Mo3HaHusl mnpuponbl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  M3MepeHus (PU3NYECKUX BEIUYUH (QHAJIOTOBBIE M ITU(PPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHUil  ¢u3MuecKMX  BeduyuH  (abcoiioTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3nUeCcKUX SBICHUN U MPOIECCOB (MaTepHalibHAs TOYKA,
abCOMIOTHO TBEPIOE TENO, HUACATbHAS KUIAKOCTh, WACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unoresa. dusnyueckuii 3aKOH, TPAHUIIBI €I0 MPUMEHUMOCTH. PuzndecKas
TEOPHUSL.

Ponb u mecto pusuku B GOPMUPOBAHUM COBPEMEHHOW HAy4HON KapTHHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

WN3mepeHne cuibl TOKAa M HAIpPSDKEHHUS B I1ENMU MOCTOSIHHOTO TOKa IIPU
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO C IHU(POBOiIl abopaTopueit nmo ¢usuxe. [Ipumepsr u3MepeHus
(U3UYECKUX BEIMYWH TIPY IIOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBrkeHUe. OTHOCHUTEIbHOCTh MEXAHUYECKOTO JIBHIKECHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BeKTop MaTepHalbHOW TOYKH, €ro IMPOEKIMH Ha OCH CUCTEMBI
KoopauHart. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpemHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMBl KOOPAMHAT.
Clio)xeHue NnepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHENHOE BHKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOe majgeHue. YCKOpeHHe CBOOOMHOTO TaaeHus. [[BwkeHue Tena,
OpOIIEHHOTO0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOUKH OT BPEMEHU U UX IpapuKH.



KpuBonmHenHoe  nBuxeHue. [[BrokeHHME  MarepuanbHOW  TOYKHA IO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIUAOMETP,
JNBWKEHUE CHapsAOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Mopenps cuctemMbl OTCUETA, WILTIOCTPALUS KUHEMATUYECKUX XapPaAKTEPHUCTHK
JBH>KECHUSL.

Crioco0Obl uccine0BaHus IBUKEHUIA.

WnrocTpanys NpeaenbHOro nepexoia i \3BMEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGmonenune nBuxeHus Tena, OpPOIIEHHOTO TOJ YIiAOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpasneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PEYKTOPE.

CpaBHeHUE MMyTel, TPAEKTOPUA, CKOPOCTEN JBUKEHUS OJHOTO U TOTO K€ Tesa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

N3yueHne HEPaBHOMEPHOIO JBHXKEHUSI C LEJbIO ONPENENICHUs] MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHHs] TIPU NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yCKOpeHUs CBOOOTHOTO NaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopun).

N3yuenne JBUWKEHHS Tena, OpOIIEHHOrO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
110J1€Ta U HAYaJIbHOW CKOPOCTBIO TEJA.

N3ydeHne IBUXKEHUSA Tela MO OKPY>KHOCTHM C MOCTOSHHOW IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NEpHOa OOpaIeHUs] KOHUYECKOrO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. lunamuxa.



[lepBbiii 3axkoH Hprorona. Muepumanbable cucrtemsl orcuéra. [IpuHiun
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBbI OTCUETA (ONpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. OKBHUBAJICHTHOCTh TI'PABUTALIMOHHOM H
MHEPTHOW MACCHI.

Cuna TspKecTH. 3aBUCUMOCTb YCKOPEHHUS CBOOOJHOrO MaA€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckoid IMUpOTHl. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBuxyierocs c¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cwila TpeHUs CKOJIBXKEHUS U CHJIA TPEHUSA
nokos. Koapduument tpenus. Cuna cCOnpoOTHBICHUS IPH JBWKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAUIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue nBH>KEHHS T B MHEPUMAIbHBIX U HEMHEPUUAIbHBIX CHCTEMAaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHne [ByX WIWIMHIPOB WIM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOLIEH NPHIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM
MAacChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CWJI, BOBHUKAIOIIUX B PE3YyJIbTaTe B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIONIEH CHII MPU JBHKEHUH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

ITpoBepka TruUMOTE3bl O HE3ABUCUMOCTH BPEMEHM [JBUXKEHHS Opycka I10
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIUX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

W3yyeHue NBHKEHHSI CUCTEMBI TE€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON 4yepes
JETKUM OJIOK.

N3mepenne koddduimeHTa TpeHHUs MO BEJIMYMHE YIioBOTrO KoddduimeHTta
3aBucuMocTy F.,(N).

HccnenoBanue nBMXKEHUSI OpycKa MO HAKIOHHOW IJIOCKOCTU C MEPEMEHHBIM
K03(pULIMEHTOM TpEHHUS.

W3ydeHne nBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpallaTeabHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [lmeuo cuibl.
CnoxeHune CUil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TuIHOE PABHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIITEHH,
CTPOUTEIBHBIN KpaH, peleéT4yaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

HccnenoBanne yCclIOBUM paBHOBECHsS TBEPAOTO Tella, HMMEIOLIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONIOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTEpUaAIbHBIX Touek. L{eHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

WMITyibC CHITBI M1 U3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMmIynbca maTepuaibHOM TOYKH. lIpencraBiieHHe O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuimbl Ha ManoM W Ha KOHEYHOM TmepemernieHuu. ['paduaeckoe
IIPEICTABICHUE PA0OTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckass sHeprus matepuanbHOil Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loTeHnmanbHble M HENOTEHUUANbHbIE CWIbL. [loTeHUManbHas SHEPrus.
[ToreHuuanbpHast SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbI. lloTeHnuanbHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIe€ OJHOPOJIHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

CBsi3p paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHHEM MEXaHHUYECKON YHEPTHU
CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymiu Ml WAEAIBHOW JKHUIKOCTHM KakK CIEACTBUE 3aKOHa
COXpAaHEHUSI MEXaHUYECKON IHEPTUH.

TexHUYeCKUe yCTPONCTBA U TEXHOJIOTMYECKHUE IMPOLIECCHI: ABUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIypHOE KaTaHUWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea Mpu COBEPILICHUN PabOTHI.

B3auMHble npeBpalieHUs] KUHETUYECKOM W MOTEHIMAIIBHOW SHEPruid NpHU
JNEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHH€e SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Teiia o TOpMO3HOMY MYTH.

W3mepenne cuiibl TSIru, CKOPOCTH MOJIEIH 3JIEKTPOMOOUIISE U MOIIIHOCTHU CHUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHeHME U3MEHEHHSI MOTEHIIMATBHON 3HEPTUU MPYKHUHBI C pabOTOM CHIIBI
TPEHUSL.

Omnpenenenue pabOThl CUIIBI TPEHHUS TPU JIBIKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka u TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE MOJOXKEHUSI MOJEKYIsIpHO-KHMHeTHYeckoi Teopun (MKT), wux
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBA. Monenn CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u crocoObl e€ u3mepenus. lllkama
temrepatryp Llenscusi.

Mopens naeanbHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKOW TEOPUHU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. Ao6comoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanberoHa. M3omnponecchl B
UJealbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBIEHUEM M  CpEIHEd KUHETHYECKOW  BHepruei
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHUSI MOJIEKYJ HJIEABHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COMIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEN
KHMHETHYECKOW 3HEPTHUEN IMOCTYNaTEeIbHOIO TEIJIOBOTO IBM)KEHHS €€ YaCTHULI.

TexHnueckue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHL: TEPMOMETP,
OapoMmeTp, MOTyYEHUE HAHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNs YaCTHL] BEUIECTBA.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTen.

Mogaens onbita IlTepHa.

[IpuTsyKeHHE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0ntonenue u uccieioBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne mpouecca YCTAHOBICHHS TEIUIOBOTO PpPaBHOBECHS IpHU
TEII000MEHE MEX]Ty TOpsYeii U XOJIOTHOM BOJOM.

W3yyeHne H30TEPMHUECKOro Iporecca (PEKOMEHIOBAHO WCIIOIb30BaHUE
1 poBoit TabopaTropun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ[) cucrema. 3agaHue BHEIMIHMX YCIOBHH IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamuku. (CaMOINpPOU3BOJIbHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopaens wuaeanbHOr0o rasa B TEPMOJUHAMHUKE — CHCTEMa YpPaBHEHUMU:
ypaBHeHUEe MeHneneeBa—KnanelipoHa U BhIpaXEHUE [JI1 BHYTPEHHEW SHEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALHs YaCTHUILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPrud OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMoArHaMuKe. Berunciienue paboTel 1o rpaduky
mpoliiecca Ha pV-auarpamme.

Tenmomepenaya  kak  cmoco®0  W3MEHEHUST  BHYTPEHHEW  DHEPruu
TEPMOJUHAMHYECKOW  CHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3JTyUYCHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHas MW MOJSpHas
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Maniepa. YienbHas TeEIUIOTa CrOpaHus
TorumBa. Pacuér kommuecTBa TEmIOTHI mpu Temwionepenade. I[lonstue 006
aanabaTHOM TIporiecce.

[IepBblii 3aKOH TEpMOJAVHAMUKHA. BHYyTpeHHss 3HEprUst. Koam4ecTBO TEMI0THI
u paboTa Kak Mepbl W3MEHEHUsI BHYTPEHHEH OJHEPruu TEPMOJMHAMUYECKOU
CUCTEMBI.

BTopoil 3akOH TEPMOAMHAMUKM [UJI1 PABHOBECHBIX IMPOLECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJANHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCOOTHas TeMIeparypa.

Bropoii 3akOH TEpMOOMHAMHUKH i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TNepeiaTh TEIUIOTY OT 0oJiee XO0IO0AHOro Tena K 0oyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpuniumnel aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHE aCHEKThl MCIOJb30BAaHUS TEIUIOBBIX JABUTrareneld. TernoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHl: XOJOAWIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIA JBUTraTeNd, HapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3aLUs «TEIUIOBBIX» OTXOIOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIK OMOOPTaHUYECKOTO TOTUIUBA JIJISt
BBIPAOOTKU «TETIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aUMOCBSI3U JHEPTUU MEXKMOJICKYJISIPHOTO B3aUMOJIECHCTBHUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcarus. VcmapeHue W KumeHue. Y enbHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacpllieHHBIE ¥ HEHACHIIEHHBbIE TMapbl. KauecTBEHHass 3aBUCUMOCTH
IJJOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTH
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AGCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUSI CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaium3auus. YJIEJbHAas TEIIOTAa IUIABICHUS.
Cyb6numarnwsi.

Hedopmaru TBEpaOTO Tena. Pactsokenne u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnnoBoe pacHIMpeHHe KUAKOCTEH U TBEPIBIX Tel, OOBEMHOE W JMHEWHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsxeHUE. KodhPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. JaBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuueckue yCTPONCTBA W TEXHOJIOTMYECKHE IMPOIECCHI:  KHUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBJI€HUSA.

Moaenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHuns BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmaruii.

Ha6monenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKYM.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne aOCOMIOTHONW BIAXKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOxra.

HccnenoBanme 3aBUCHMMOCTH  AedOopMamvii  PE3WHOBOrO  00pas3ma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OneKTpu3alusl Tea U €€ MpOsBICHUs. OJJNEKTpUYecKud 3apsna. [IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MOJYIPOBOAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DIekTpuiecKoe nojie. Ero AeicTBUE HA JJIEKTPUUYECKUE 3aPsi]Ibl.

Hanpspk€unocts  anektpudeckoro  monsi.  [IpoOueiit  3apsia.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[JoTeHIMAIBHOCTDh 3JIEKTPOCTATUYECKOTO TOJIsl. Pa3HOCTH NMOTEHUMANIOB U
HanpspbkeHue. lloTeHuumanbHass >HEprus 3apsga B AJIEKTPOCTATHUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mnosist. CsA3b HANPSYKEHHOCTH IMOJS U PA3HOCTU
NOTEHIMAIOB JUISl AJIEKTPOCTAaTUYECKOro Mojs (Kak OJHOPOJHOTO, TaK U
HEOHOPOJTHOTO).

[IpyHLIMT CyNEpNO3ULUN SJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsaa. [lome paBHOMepHO 3apspkeHHOM cdepsl. [loe
pPaBHOMEPHO 3apsHKEHHOTO Mo 00BbEMy 1miapa. [loyie paBHOMEpHO 3apsKEHHOM
OeckoHEeYHOM TIocKOCTH. KapTuHbl JUHUM HampspKEHHOCTH ATHX TMOJeH U
HKBUITOTEHIIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aps0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpuueckas
IIPOHUIIAEMOCTb BELIECTBA.



KonaencaTop. DNeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh MIOCKOIO
KOHJIEHCATOpA.

[TapannensHOE coequHeHne KOHIeHcaTopoB. [locienoBarenbHoe coequHEHNE
KOH/JIEHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHcaTophl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apSIKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IUIOCKOIO KOHAEHcatopa OT IUIOLIAIN
IJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apska 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOAEHCTBUS 3apSKEHHBIX TEI.

HabGnrogenue npeBpallieHusi SHEPTUHU 3apsDKEHHOT0 KOHAEHCaTopa B YHEPTHUI0
U3JIy4EHUsI CBETOAMO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHIUAJIOB (HampsKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusl CylecTBOBaHUS IMOCTOSSHHOTO JJIEKTPUYECKOrO0 TOKa. VICTOYHMKH
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DNEKTPUUYECKOE CONMPOTUBIEHUE. 3aBUCUMOCTb COIPOTUBJIEHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbl M IUIOIIAJA IONEPEYHOrO CEUYECHHS. Y IEJIbHOE
COIIPOTHUBJIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajuielIbHOE, CMENIAHHOE COEAUHEHHUE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmna Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOIIHOCTh 3NEKTPUYECKOr0 TOKa. TeroBas MOIIHOCTb, BbLAENIAEMas Ha
pe3ucTope.

OJIC u BHYTpPEHHEE CONPOTUBICHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Iiemr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpoOHMCTBA M TEXHOJOTHMYECKHME MPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

M3mepeHne Cuiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa OT HANPSKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHMS U CBETOIUOAA.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAHN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS MTPU MTOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe uzmepenue J/]C. KopoTkoe 3ambIkaHHE radlbBaHUYECKOTO AJIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco0bl coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanre pasHOCTH MOTEHIMATIOB MEX/1Y MOJFOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yAaenbHOro CONpPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa OT HaNpsSOKEHUS U1 JIaMIbl
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd D/[C raapBaHMYECKOro 3J€MEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUU.

HccenenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIFOCAMUA HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBanye 3aBUCHMOCTH MOJIE3HOW MOIIHOCTA MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DJIEKTPUYECKAsT  NPOBOJAMMOCTb  PA3JIMYHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTbH CONPOTUBIICHUS METAIJIOB OT
TemMriepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKMY. CobcTBeHHas " IIpUMECHAst IIPOBOAUMOCTD
noJynpoBoHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJMTHYECKAs JIUCCOLUALIUS.
Onexrposnns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpudeckuidi TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [Ima3ma.

TexHuueckue yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHME: ra3opaspsaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJyNPOBOJHUKOBBIE NpUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajJbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHAsI MUKPOCKOIIUS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmronenue snexrposnnsa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanve  3aBUCHMOCTM  CONPOTHUBIIEHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3mMepeHus: (PU3MUECKUX BEIMUMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEIIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX HW3MEPEHUM, HUCCIEAOBAHWM  3aBHCUMOCTEHN
¢uznyecKux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3enax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbie CBA3M.

N3ydenue kypca pusmku yrinyoaéanoro ypoBHs B 10 kiacce ocymecTBiasieTcs
C Y4E€TOM COJEP>KATEIBHBIX MEXIPEIMETHBIX CBSA3€H C KypCaMH MaTEMaTHKH,
OMOJIOrMH, XMMHH, Teorpadru U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3aHHbIE C USYUEHUEM MEM 0008 HAYUHOZ0
no3HanuA: SIBICHUE, Hay4YHBIH (akT, THMoTe3a, (U3MYecKas BEIMUYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuxka: peumieHue cucteMbl ypaBHeHui. JluneitHas QyHkuusA,
napaboJia, rurepOosia, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpoeKnH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: Mexanndeckoe IBWKEHUE B KUBOUW mpupoze, auddy3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arpsS3HEHUE OKpYKaloLeH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOUW TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ia30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLUALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHKe NBMXKEHHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPECHHETO
Cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
ra3opa3psaHbIC JaMIIbl, TOTYITPOBOIHUKOBBIC MPUOOPHI, TaThBAaHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUE TOCTOSIHHBIX MArHAUTOB W MPOBOJHHUKOB C  TOKOM.
MaruutHoe mnosne. Bektop MarHuTHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEH. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHO€e 1ojie MPOBOJAHMKA C TOKOM (TIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBJieHHE U MOJYJIb. J[BH>KEHHE 3apsSKEHHOM 4aCTHUILIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, MMapa- U JUaMarHeTHKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOTHMYCCKHC IIPOHCCChI. IPHUMCHCHUC

ITOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptnHa  7nWHMII  HMHAYKIOUMM  MArHUTHOTO  IOJSL  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHuii MarHUTHOM MHAYKIUK MOJIS JJIMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHHS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNEUCTBUSA AIEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHnne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBiieHMe DBIEKTPOMArHUTHOM MHAYKUMU. [lOTOK BekTopa MarHUTHOU
uHayKuuu. OJIC wHAyKnMU. 3aKOH JieKTpoMarHuTHOW wuHaykuun Oapanes.
Buxpesoe anexrpudeckoe nozue. Toku Pyxo.

OJC wHayKUMM B MPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MarHUTHOM
oJIe.

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B ILE€NMH IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. I1C caMOMHAYKIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpolcTBa M TEXHOJIOTMYECKHE IPOLECCHl: WHIYKIIMOHHAs
MeYb, COJICHOU]I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Hccnenoanne 3aBucumoctu IDJ[C HMHAYKIMH OT CKOPOCTH HU3MEHEHUS
MAarHUTHOIO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAMOMHTYKIIH.

Hccnenosanne 3aucumoctu IJ[C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJIEOAHNUS.

["apMonnyeckue konebanus. Kunematnyeckoe W JTUHAMHYECKOE OIHCAHHE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXPAHEHUsS MEXaHWYeCKoW sHeprum). BoiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAaHUN W3 MX YHEPTeTUYECKOTO U
KMHEMATUYECKOTO OMUCAHMUS.

Amvmntyna u (aza konebanuil. CBsA3b aMIUIMTYIbl KOJIEOAHUN MCXOIHOM
BEJIMYMHBI C aMILIUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m wactora koneGanwmii. Ilepwon Mambix CBOOOIHBIX KOJIEOAHMIA
MaTEeMaTUYeCKoro MasTHHuKa. llepnos cBOOOAHBIX KoONeOaHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmmmx KonedaHusax. BeiHyxaeHHbIe KojeOanus. Pesonanc.
PesonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoiCTBa U TEXHOJOTHMYECKUE MPOLIECChl: METPOHOM, YaChl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Habmronenne He3aBUCMMOCTH TIEpHOAA MaJbIX KoueOaHUil rpy3a Ha HUTH OT
aAMILUTATY/IbI.

HccnenoBanue 3aTyXawluX KojeOaHUN U 3aBUCUMOCTH MEpHUOa CBOOOTHBIX
KOJI€OaHMI OT COMPOTUBIICHHUS.

HccnenoBanue konebaHWii Trpy3a Ha MACCHUBHOM TMpPYKHHE C IENbIO
dbopMupoBaHUs PEACTaBICHUIN 00 UACAUTPHON MOCIN MTPYKUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIM.

HabGnronenue pesonanca.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKMUKyM.



W3mepenne mnepuoaa CBOOOAHBIX KOJEOAHWNM HHUTSHOTO U TMPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBHKEHUS TeNa B X0/I€ KOJICOaHU Ha YyIIPYTOM TMO/ABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebatenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsiia KOHJEHCATopa ¢ aMIUIUTY/I0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyXncHHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHbI1 TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JEICTBYIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS MPH pasindHoil (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CrHyCOMIAIBHBIN TEPEMEHHBI TOK. Pe3ncTop, KOHAEHCAaTOp M Karyllka
VMHIYKTUBHOCTH B LIE€NM CHHYCOHJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii Tpanchopmarop. IlpomsBoactBo, mepemadya u moTpebieHHUE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PUCKH IIPU IPOU3BOACTBE dJeKTpod3Hepruu. KynpTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTHH B IOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO FeHepaTopa.

BoinyxaeHHble CHHYCOMIaTbHbIE KOTeOaHusl.

Pesncrop, karymka MHIYKTHBHOCTH M KOHAEHCATOP B LENHU IEPEMEHHOTO
TOKA.

Pesonanc npu 1nocienoBaTENbHOM COCIMHEHMHM PE3UCTOpA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpa.



Mojenb JIMHUY 3IIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomul, npaKMUKyM.

Nzyyenue tpancopmaropa.

HccnenoBanne MEPEMEHHOIO TOKA 4Y€pe3 IMOCIEI0BATEIBHO COEAUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Ha0ntonenue 31eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUNHbLE G0JIHbI.

MexaHnueckue BOJHBI, YCIOBUSI HMX pacnpocTpaHeHus. llonepeunsie u
NpONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTephepeHus u
nudpakims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPEBI.

ONEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUSl M3IYYEHUS JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  3JEKTPOMATrHUTHBIX  BOJIH:  OTPaX€HUE,  IPEJIOMIICHHUE,
nosisipu3anus, naTepdepeHns u Auppakius.

[[Ixana 3MEKTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuyeckue yCTpONCTBA U IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HaOnronenue otpaxeHus: U IpeIoMICHUS! MEXAaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPpaKkiu MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M I'POMKOCTH 3ByKa W BBICOTBI TOHA C aMIUTUTYIOM H
4acTOTOW KoJieOaHuH.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaKECHHUE,
npesioMJIeHUE, MoJspu3anus, 1udpakius, uHTephepeHus.

Oo6napyxeHue nHGHPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUECHH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKMUKyM.



M3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMosIMHEHOE PacpOCTPAaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHusi ceta. llocTpoenne n3oOpakeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10cTOSHCTBO 4aCTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOI'O CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon myueit B mpusme. [ucnepcus cBera. CroKHBIM cocTaB 0eloro cBera.
IIBer.

[lonHOoe BHyTpeHHEe OoTpakeHue. lIpeaenbHbI yroyl MOJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie W pacceuBarouiie JHUH3bL. ToHKasg suH3a. DOKycHOe
paccTosiHME M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOW JIMH3BL. Y BEIMYEHUE, TABAEMOE JIMH30M.

Xoa jy4a, IpOLIENIIEro JIMH3Y I0J IPOW3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudyeckoi ocu. IlocTpoeHne wu300paKeHM TOYKHM W OTpe3Kka NpsMON B
coOMparoIIKX U pacCenBarOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npudopsl. Pazpemaronias cnocodHocTh. a3 kak onTuueckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wuatepdepenunss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOIEpPEHTHBIX HCTOYHUKOB. IIpumeprsl knaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpakiuuoHHas pemérka. YciaoBue HaOMI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyna,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOnronenue nojiHoro BHyTpeHHEro oTpaxeHus. Moziens cBeToBoAA.

HccnenoBanre XoJa CBETOBBIX MYYKOB 4YEpe3 ILJIOCKOIMApaslIeNIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE NONSIPOUIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3mepenue nokazaress npeioMIeHUs CTeKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300paXkeHns B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yeHune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U MoJsipu3aluu CBETa.

M3ydeHne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenune naTEpPEpEeHIINH JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIETISX.

Habmronenue aucnepcun.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOU BOJIHBI.

[Tomy4yeHune crmekTpa MU3TydeHHs] CBETOAMOJIA TIPU TOMOIU IU(PPAKITMOHHON
PELIETKY.

Pa3nen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panunpl  NPUMEHUMOCTH  KJIIACCMYECKOM  MeXaHuku.  [locTynartsl
CIIELIMAIbHON TEOPUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  wHTepBal.  [IpeoOpazoBanusi  JlopeHia.
VYcnoue npuduHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHU U COKPALIEHUE JJINHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C YHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YAaCTUIBl. DHEPIUS
MOKOS.



TexHHUYecKue YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE
MPUEMHUKHU, YCKOPUTEIHU 3apSKEHHBIX YACTHIL.

Y4eHnueckui IKCIIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa U OSHEPIUM  PEISITUBUCTCKUX  4YacTul] (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TemIOBOEe M3NyudeHUEe (M3JIydeHHe abCOTIOTHO YEPHOIO TeEJa).
3akoH cMmemienus: Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CromneroBa. 3akonsl porodddexra. YpaBHeHUE
Onnmreiina 1 potospdexra. «Kpacnas rpanunay Gorosaddexra.

JlaBnenue cBera (B 4YacTHOCTH, JlaBicHHUE€ CBeTa Ha aOCOIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BonHoBBIE cBOMCcTBaA yacTul. Bonnsl ae bpoira. [{nuna Bonssl ae bpoisa n
pa3Mepbl OOJAcTH JIOK&IM3aUUU JBWXKYIIEWcs dacTulbl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. /{udpakiius 351eKTpOHOB Ha KpUCTaILIaX.

Crneunduka uzmepeHuil B Mukpomupe. COOTHOLIEHUSI HEOIpeAeIEHHOCTEN
["eitzenoOepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CHEKTPOMETP,
dboToseMEHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUS — MOJYNPOBOJHUKOB — OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosinHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCHMOCTU CUJIbI TOKA YEPE3 CBETOIHUOJ OT HAIIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnpITel IO HMCCHENOBAaHUIO CTPOCHMS aroma. [lmaHerapHas mopaenb atoma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u norjoiieHue (GOTOHOB MPHU MEPEXOAE aToMa
C OJIHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: CHEKTPAIBbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopenb onsita Pesepdopna.

HaOnronenue nuHeyaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne criekTpa paspeKEeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHUE
nocrosiHHon Punbepra.

Tema 3. Duszuka amomHo20 A0pa U INeMEeHmMAPHBIX YACHUY,.

Hyxnonnas momens snapa ['eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucao sapa. M30Tonsl.

PagnoaktuBHOCTh. Anb(da-pacman. DIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paguMOaKTHUBHOIO pacnana. PaauoakTWBHBIE HW30TONBI B IPHUPOJIE.
CBoiicTBa MOHU3MPYIOLIEr0 H3JIy4YeHUs. BiusHue pagvMOaKTUBHOCTH Ha YKUBBIE
opranu3msel. EcTrecTBeHHbIi poH nznmyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepublie cuibl. Jlegext macchl sapa.

SAnepusie peakuuu. [enenue u cuntes saep. SAnepuoie peaktopsl. [Ipo6iemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanyy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@yHIaMEHTalbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI M JIENTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-rirooHHas MOAENb aApPOHOB.

®dusznka 3a npeaenamu CraHgapTHoW monenu. TéMHas Marepuss U TEMHas
DHEPIUsl.

EnunctBO usnyeckoil KapTUHBI MUpA.

TexHuyeckne ycTpoNUCTBA U TEXHOJIOTUYECKUE MPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, saepHbli  peakTop, TEPMOSACPHBIA peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQHUsL.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKMUKyM.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarnbl pa3BUTHs acTpoHOMUU. [IpHKIIaHOE U MUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMUYECKMX HccieqoBaHuil. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3Bé3mnoro Heba. Co3Besmus, sipkue 3BE3IbI, TUIAHETHI, X BUIUMOE
JIBUKEHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHUKU. J(narpaMma «CHEKTPAIbHBINA KJIACC —
CBETUMOCTBY». 3BE3[bl TJABHOM IIOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpOEHHe
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3/I.

Mneunstii [lyte — nHama [anakTtuka. Ilonoxenue u nuxenue CoyiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHbBIE ABIPHI B sAapax
raJaKTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa0061a. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus.

HabGmrogenust 3BE3qHOTO HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeesIeHUs MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs (CeBEepHOro mnodyumiapus U sSpKue
3BE3/bI.

HaGmronenuss B Tenmeckon JIyHbI, TUIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3mepennsi GU3NIECKUX BEIMYUH C MCTOJB30BAHMEM aHATOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX  M3MEPEHUM, HMCCICAOBAHUM  3aBUCUMOCTEU
bU3MYeCKuX BETWYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTu3alusl COAEpKaHMs pa3liesoB Kypca «MexaHuKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJIHBI», «OCHOBBI CIEUMAIbHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponb ¢u3Mku W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
COLIMAJILHOW M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONICH,  OOBSCHUTEIHPHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
buznyecKoi Teopuu, poib GU3NUECKON TeOpUr B (POPMHUPOBAHUU TIPEACTaBICHUN
0 (U3MYECKOM KapTUHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca pusuku yriyonéHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C Y4€TOM COJEp>KATEIbHBIX MEXKIPEIMETHBIX CBS3€Hl C KypcaMHU MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemusle NOHAMUS, CEA3AHHBIE C U3YUEHUEM MEN 0008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUIOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuka: pelieHUE CHCTEMBl YPAaBHEHUW. TpPHUTOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OHOOUS TPEYrOIbLHUKOB,
oIpe/eieHe MIONIAIN IIOCKUX PUTyp U 00bEMA Tell.

Buonozus: snektpuueckue SBICHUS B KUBOM NpUpOJE, KojeOaTelabHbIE
JIBUKEHHUS]I B JKMBOM TPUPOJE, DKOJOTUYECKHE PUCKU TMPH TMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOIIeH  cpeibl,
yJIbTPa3BYKOBasi JMAarHOCTHMKAa B MEJUILIUHE, OINTUYECKHE SIBJICHUS B >KUBOU
IpUpo/Ie.

Xumusa: cTpoeHrE aTOMOB M MOJIEKYJI, KpUCTANIMYECKasi CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHau3.

I'eocpagpua: wmarHutHble TIONMIOCA 3€MJIM, 3aJ€KH MATrHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozua: TUPUMEHEHHE TOCTOSHHBIX MArHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOTO0 TOKAa, WHIYKIMOHHAs IMeub,
JIMHUU DJIEKTpoNepeiay, dJIEKTPOIBUTaTeNb, pajgap, PaauONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapes, CIIyTHUKOBBIE
IIPUEMHMKH, AI€pHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHETO OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOEHUS YydeOHOro mnpenMera «Pu3nNKay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00Y4arOIIMXCsl pyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IPOLECCE PEATN3AalUH OCHOBHBIX HANPABICHUN
BOCHIUTATEIIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CPOPMUPOBAHHOCTH TPAKTAHCKON TO3UIUU 00YJAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e IPUHATHE TPAJULUHUOHHBIX  OOIIEYENTOBEYECKUX TIyMAHUCTHYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHU3allnu;

e YMEHHUE B3aUMOJICICTBOBATh C COLMAJIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU
¢ UX QYHKIMSMU U HA3HAYCHUEM;

e TOTOBHOCTH K TYMAaHUTaPHOM Y BOJIOHTEPCKOU JIESITETbHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e CpOPMHUPOBAHHOCTH pOCCUICKOI IPpaXKIAHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

¢ ICHHOCTHOE OTHOILIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

e C)OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

e CIIOCOOHOCTh OIIEHMBATh CUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JEATEIIbHOCTU YYEHOIO;

e OCO3HAHME JTUYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIETrO.

ICTETHYECKOI0 BOCTIMTAHMSA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIIETO (PU3NUECKON HAYKe.

TPYAOBOI'0 BOCIIMTAHUSA:



e UHTEpPEC K Pa3NUyHbIM cepam mpodheccHOHATBbHON NeATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

¢ TOTOBHOCTb M CIIOCOOHOCTBH K OOPAa30BaHMIO U CaMOOOPa30BAHUIO B 00JIACTH
(U3MKM Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHMSA:

e C(DOPMHUPOBAHHOCTD 3KOJOTUYECKOW KYJIbTYpbl, OCO3HAHUE TIJI0OATBLHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IeM;

o [IJJAHUPOBAHUE U OCYLIECTBICHUE JIEHCTBUH B OKpYXKalIEH cpeae Ha
OCHOBE 3HaHUs 1eJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

e PACLIMPEHHUE ONBITA AECATEIBHOCTH HKOJOTMYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 0 (hU3HKE.

IHEHHOCTH HAYYHOI0 MO3HAHHUSA:

 c()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKOIN HAYKH;

e OCO3HAaHHE LEHHOCTH HAYYHOW JEATEIbHOCTH, T'OTOBHOCTH B MPOLECCE
U3ydeHus  (QU3UKH  OCYHIECTBIATh MNPOEKTHYID M HCCIEI0BATENbCKYIO
NEeSTEIbHOCTh MHAMBUYaJIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornueckue aeiicTByA:

e CAMOCTOSITETHHO  (hOpMyIHMpOBaTH H  aKTyaJu3WpOBaTh  IPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONIPEACHATh LENU JACSATEIBHOCTH, 3aJaBaTh NapaMEeTPhl U KPUTEPUH HUX
JIOCTHIKCHMSI;

e BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMS B  PaCCMaTPUBAEMBIX
(bU3UYEeCKUX SBICHUSIX;

e pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJeMbl ¢ YUETOM aHAJIU3a UMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

e BHOCUTb KOPPEKTHUBBI B  JEATEIIBHOCTh, OLEHUBATh COOTBETCTBUE
pPE3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;

e KOOPJIUHUPOBATh U  BBHIMIOJHATH PabOTy B  YCJIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI,;

e Pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIEM.

ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:

e BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIFOYEBBIMU MOHATUSMH M METOJIAMU
(bu3nYecKo HAyKH;



¢ BIIAJICTh HABBIKAMH YYE€OHO-HUCCIICIOBATEIILCKON U TIPOSKTHOM JIEATEITBHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TTOHCKY
METOJIOB pemIeHHs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METO/IOB IO3HAHUS;

eBJIAJICTh BHJAMH JICATCILHOCTH TI0 IIOJIYYCHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAIANA, TPEOOPA30BAHUIO W TPUMCHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JITaHUHU YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

¢ BBISIBJISITh TIPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEIICHUs, HaXOIUTh apryMEHTHI I J0Ka3aTeabCTBa
CBOUX YTBEPXKICHHH, 3a1aBaTh TapaMETPbl M KPUTCPHUH PEIICHHUS;

e AHAJTM3UPOBATh IIOJYYCHHBIE B XOJ€ pCEUICHHS 3aJa4yd pPe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

eCTaBUTh W (OpMyJIHpOBaTH COOCTBEHHBIE 3aJa4yd B 00pa3oBaTEILHOMN
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

e IaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATH IPHOOPETEHHBIN OTIBIT;

eyMETh IIEPEHOCHTH 3HAHWUA 10 (HU3UKEe B MPAKTHYECKYIO 00JACTh
JKA3HEIEATCIBHOCTH;

e YMETh UHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

e BBIJIBUTATh HOBBIC HCH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXOIBI U PEIICHNS;

e CTAaBUTh MIPOOJIEMBI M 33]J1a4H, JOITYCKAIOIIUE alIbTEPHATHBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

e BJIAJICTh HAaBBIKAMH TOJy4YCHHS MHPOPMAIMKM (PU3HIECKOTO COACPIKAHUS W3
WUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh ITOUCK, aHaJIu3,
CUCTEMATH3AIMI0 W HMHTEPIpPETAi0 WHOOPMAIIMKA Pa3IMIHBIX BUAOB M (HOpM
IIPEJICTaBIICHHUS,

e OLICHUBATh JIOCTOBEPHOCTH MH(POPMAIINH;

¢ ICTIOJIL30BAaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTHA B PEHNICHUH KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIlMOHHBIX
3amady  C coOMofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHCHBI, PECYpPCOCOCPEKEHUS, TMPABOBBIX W  JITHYSCKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301TaCHOCTH;

e CO3/I1aBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUS B PA3IMYHBIX (QopMarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeACTaBICHUS ¥ BU3yaTU3allnu.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS:

¢ OCYIIIECTBJIATh OOIICHUE Ha YpOoKaxXx (U3UKH W BO BHE-YPOUHOH
JIEITEILHOCTH;



e pacmo3HaBaTh MNPEANOCHUIKM KOH(MJIMKTHBIX CUTyallUd ©  CMSr4aTh
KOH(JIUKTBL;

e Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMATh U HUCIIOJIb30BATh NPEUMYIIECTBA KOMaHIHON U MHIMBUIYaJIbHOU
paboThI;

 BHIOMpATh TEMATUKY M METOJbl COBMECTHBIX ACUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOXHOCTEH KaX/I0T0 WiIEeHa KOJIIEKTUBA,;

e [pUHUMATh LEIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUKEHHMIO: COCTaBIATh IUIAH JCHCTBUH,
pacrpenenarth poyid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJIbTaThl
COBMECTHOH paboThI;

e OLICHMBATh KAaueCTBO CBOET0 BKJIaJa M KAXKJOrNO0 Y4YaCTHHKAa KOMaHIbl B
oOLIMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

e IIpe/JIaraTb HOBBIC TIPOEKTHI, OLIEHUBATH HICH C TO3UIMH HOBHU3HBI,
OpPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

* OCYIIECTBIISITh TIO3UTHBHOE CTPATETMYECKOE TOBEACHUE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryJsiTUBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYIIECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTh B 00JACTH
(U3MKM M aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

 CAMOCTOATEIBHO COCTAaBJIATh IUIAH PELUEHUS] PAacuETHBIX U KAa4ECTBEHHBIX
3aJ1a4, [JIaH BBIOJIHEHUS MPAKTUYECKONW paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

e 1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

e PaCIIUPATH PAMKH y4€OHOTO MPEAMETA HA OCHOBE JINYHBIX MPEANOYTEHUI;

e Ie7IATh OCO3HAHHBIM BHIOOp, apryMEeHTHpPOBaTh €ro, OpaThb Ha cebd
OTBETCTBEHHOCTb 3a PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBII OIBIT;

e CIIOCOOCTBOBAaTh (POPMHPOBAHUIO M MPOSBICHUIO 3pYIULUU B 00JaCTH
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

e 1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

*BJIQJICTh HAaBbIKAMHU IIO3HABATEJIIbHOM  pediieKcMM  Kak  OCO3HaHMs
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX pPE3YJIbTaTOB U
OCHOBAaHU;



* CTIOJIL30BaTh MPUEMBI pedIIeKCHH ISl OLIEHKU CHUTYalluu, BEIOOpa BEPHOTO
peleHs;

e YyMETh OIEHUBATh PHUCKA M CBOCBPEMEHHO IPHHUMAThH PEIICHHS MO MX
CHIDKCHUIO;

¢ IPUHUMATh MOTHBBI W apryMEHTBl JPYTUX IPU aHaJH3€ pPEe3yJIbTaToB
JeSITeTLHOCTH,

o IPHHUMATH ce0s1, MOHUMAasi CBOU HEIOCTATKU U IOCTOMHCTBA;

e IPUHUMATh MOTHBBI W apryMEHTBl JPYIUX IpU aHaJIH3€ pPe3yJIbTaToB
JesSTEeNbHOCTH,

o IPU3HABATh CBOE TIPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce q0CTHKEHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 1O
¢uszuke Ui ypoOBHSA CpeaHero oOmero oOpa3oBaHHs Yy 0OyYarommxcs

COBEPILIEHCTBYETCS AMOLIMOHAJILHBIH WUHTEJIEKT, Ipeanoiaraomun
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHHSI, BKJIFOYAIOLIETO CIIOCOOHOCTH MOHUMATh CBOE

HYMOLIMOHAIIBHOE COCTOSIHME, BHJETh HAmNpaBlICHUS Pa3BUTHS COOCTBEHHOMU
IMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJUPOBAHNUS, BKJIIOYAIOIIET0O CAMOKOHTPOJIb, YMEHUE INPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMJICHUE K JOCTH)KEHUIO LENH U
yClexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE IE€HCTBOBATH, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

eOMIIATUH, BKIIOYAIOUIEH  CHOCOOHOCTh  IMOHUMAaThb  AMOLMOHAIBHOE
COCTOSTHUE JIPYTUX, YUUTHIBATh €TI0 IPU OCYLIECTBICHUU OOIIEHUS, CHOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

e COMAIBHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTpauBaTh
OTHOLIEHUS C JPYTMMHM JIFOJbMH, 3a00TUTHCS, MPOSBIATH UHTEPEC U pa3peliarhb
KOH(JIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenus B 10 knacce npenMeTHbIE pe3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

e IOHUMATh POJIb  (U3UKH B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIBHON U 3THYECKON cepax AesITeIbHOCTU YEJI0BEKA, POJIb
U Mecro (U3MKM B COBPEMEHHONM HAay4yHOM KapTUHE MHOpa, 3HAYEHHE
ONMHCATEIbHON, CHCTEMAaTU3UPYIOIIEH, OOBSICHUTENbHOM U MPOTHOCTUYECKON
GyHKIM  Gu3NYeCKOl TEOpUM — MEXaHUKH, MOJIEKYJSIpHOM (U3HKH U



TEPMOJMHAMUKH, POJIb (PU3NUECKONW TEOpHH B (HOPMUPOBAHUM TPEICTABICHUNA O
buznyecKoil KapTUHE MUPA;

e pa3IUYaTh YCIOBUS NPUMEHUMOCTH MOJenel GU3NYECKUX TN U MPOLECCOB
(sBHeHMI1): MHepUMaTIbHAs CHUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBWXEHHE, CBOOOJIHOE TMaJIeHue,
abCoMIOTHO ympyrast Aedopmaiiusi, abCOIIOTHO YIIPYroe U adCOJIIOTHO HEYNpyroe
CTOJIKHOBEHHS, MOJEJIH Ta3a, KUJAKOCTH M TBEPAOro (KpUCTANIMYECKOIrO) TeEJa,
WJICaTbHBIN Ta3, TOYECYHBIN 3apsil, OJHOPOIHOE IEKTPUUECKOE MOJIE;

e pa3aMYaTh YCJIOBUA (TpaHUIIbl, O0JaCTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TIOHUMAaTh BCEOOWIMNA XapakTep (GyHAAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BAaHUS YACTHBIX 3aAKOHOB;

e AHAIM3UPOBATh W OOBSACHATH MEXAHUYECKHME TNPOLECChl U  SBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKE€HHUS W 3aKOHbBl MEXAHMKU (OTHOCHUTEIbHOCTH
MEXaHUYECKOTO JABUKEHUS, (POPMYJIbI KHHEMATUKU PAaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpazoBanus ['amwiies Uis CKOPOCTHM M TEpeMelleHus, 3aKkoHbl HbioToHa,
IPUHIUI OTHOCHUTEIBHOCTH [anuiies, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI
COXpaHEHUSA HUMIIyJIbca W MEXaHMYECKON DSHEpPruu, CBA3b padOThl CHUIIBI C
U3MEHEHUEM MEXaHWYECKOM SHEPIuH, YCIOBUS pPaBHOBECHUS TBEPAOro Teia), Mpu
3TOM MCIIOJIb30BATh MATEMATUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IPUMEHUMOCTH (DU3MUECKHX 3aKOHOB: MpeoOpa3oBaHuil ['amunes, BTOporo u
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMSI MMIIYJbCAa M MEXAHHYECKOU
SHEPIUu, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIU3UPOBATh U OOBSACHSITH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHbI€ ToJIokeHUs MKT u 3akoHBI MOJIEKYJIIpHON (PU3UKKU U TEPMOJAMHAMUKU
(CBSA3b JABJICHUS UCATBHOIO ra3a Co CPEeIHEN KNHETHUYECKON SHEPIruei TEII0BOTO
JBWKEHUS M KOHLEHTpAalMEd €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO
CpEIHEH KHUHETUYECKOM HHEPruer TEIUIOBOTO [BWXKEHUS €ro 4YacTHll, CBS3b
JABJICHHS] HJICAJIBHOTO ra3a ¢ KOHLEHTPAlMENl MOJEKYJI M €ro TEeMIIEpaTypoil,
ypaBHeHue MeHnneneeBa—KianelpoHa, INepBbl 3aKOH TEPMOAMHAMMKH, 3aKOH
COXpaHEHHUs DSHEPruM B TEIUIOBBIX IIpolieccax), MPU OSTOM HCIOIb30BATh
MaTEMaTU4YECKOE BBIPAKEHWE 3aKOHOB, YKa3blBaTh YCJIOBHUS NPUMEHHMOCTH
ypaBHeHUsI MeHneneeBa—Knaneiipona;

 AHAJIU3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI JJIEKTPOAMHAMUKH (3aKOH COXPAHEHUsS 3JIEKTPUYECKOIrO
3apsana, 3akoH KysjoHa, MOTEHUMAaNbHOCTh 3JEKTPOCTATHYECKOTO IO, MPUHLIHUII
CyNEPNO3ULIMM  DJEKTPUYECKUX TOJEH, TMpHU ITOM  yKa3blBas  yCJIOBUSA
MIPUMEHUMOCTH 3akoHa KyllOHa, a Takke MPAaKTUYECKH BaKHBIE COOTHOILCHUS:
3akoHbl OMa il ydacTKa LENu U Uil 3aMKHYTOM 3JIEKTPHUYECKOM LENH, 3aKOH
Jxoyns—Jlenua, npaBuna Kupxroda, 3akonsr @apajes A1 2JIeKTPoIIn3a);



e ONIMCHIBATh (PU3UUYECKHE TIPOIECCHl W SBIICHUSI, WCIOJb3YsS BEIUYHUHBIL:
NepeMEINICHNE, CKOPOCTh, YCKOPEHHE, WMITYJIbC TeJla W CHCTEMBI Tell, CHIIA,
MOMEHT CHWJIbI, JAaBJICHHE, TOTCHIMAIbHAS DHEPTUs, KWHETUYECKas DHEPTus,
MEXaHWYEeCKas PHEpPrus, paboTa CHIIBI, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE, CHUIIa
TSOKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHS, MOIIHOCTh, SHEPTUs B3aUMOJCHUCTBUS
Tena ¢ 3eMiéil BOIM3U €€ MOBEPXHOCTH, YHEPTHUS yIPyTron nedopMaIiuu IpyKuHbI,
KOJIMYECTBO TEIJIOTHI, a0COIIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJAMHAMUKE,
BHYTPEHHSISL DHEPTUS UACATHLHOTO OJHOATOMHOTO rasa, paboTa HIealbHOTO Trasa,
OTHOCHUTENbHAsI BIaXHOCTh Bo3ayxa, KIIJ waeambHOTO TEIIOBOTO IBUTATEIS;
DIIEKTPUYECKOE TI0JIe, HANPSDKEHHOCTHh DJJCKTPUUECKOTO OIS, HANpsHKEHHOCTD
MOJISI TOYEYHOTO 3aps/ia WM 3apsDKEHHOTO IIapa B BaKyyMe M B JHUDJIEKTPHUKE,
MOTCHITHAIT IIEKTPOCTATUIECKOTO OJIA, pPa3HOCTh MOTCHITHAJIOB,
AJIEKTPOJBIDKYINAsl ~ CHJla, CHJIa TOKa, HaNpsHKEHWE, MOIIHOCTh  TOKa,
ANIeKTpUYecKasi EMKOCTh MIIOCKOTO KOHJIEHCATOPa, COMTPOTUBIICHUE YJYacTKa IIeTH C
MOCJIEIOBATEIbHBIM M MAapaUIeIbHBIM  COCIMHEHHEM PE3UCTOPOB, DHEPTUs
IIEKTPUUECKOTO TOJISl KOHJEHCATOPA;

¢ O0BSCHATH OCOOEHHOCTH MPOTEKAHUS (HM3UYECKUX SBIICHUI: MEXaHUIECKOE
JIBUKCHHE, TEIJIOBOE JIBIDKEHHWE 4YaCTHIl BEIIECTBa, TEIUIOBOC pPaBHOBECHE,
OpoyHOBCKOe JnBWXeHHE, UdQy3us, HCIapeHHe, KHUICHHEe W KOHJICHCAIus,
IUIaBJICHUE W KPUCTAJLTU3AIMS, HAMPABICHHOCTh TEIIONEPEIadyH, AICKTPHU3AIUs
TeJ, SKBUIIOTEHITUATHHOCTH MIOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJTHUKA;

¢ IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJTHOW (PU3MUECKOW BEIMYUHBI OT
JIpYyroi ¢ WCTOJB30BAaHUEM TMPSIMBIX HW3MEPEHUH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3YJIbTAThl TMOJTYYCHHONW 3aBHUCHUMOCTH (U3NIECKUX
BETMYMH B BUJE TpadUKOB C YYETOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPCHHUI,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHHsI (U3MUECKUX BEIUYHH, TMPU ITOM
BBIOWpaTh ONTHMAIBHBIA METOJ HM3MEPEHHs, OILIEHWBaTh AaOCONIOTHBIE W
OTHOCUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHUIA,

o POBOJINTH OMBITHI MO MPOBEPKE MPEITIOKCHHONW TUIIOTE3I: TUIAHUPOBATH
DKCIIEPUMEHT, COOUpaTh DKCICPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJIM3HPOBATH
MOJTyYEHHBIC PE3yJIbTAThI U IeJIaTh BBIBOJ] O CTATyCE MPEJIOKCHHON TUIIOTE3HI;

e COOMIOIATh TpaBmiia 0€30MaCHOTO TPyJa MPHU MPOBEIACHUH WCCIICIOBAHUHN B
paMKax y4eOHOT0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIICIOBATEIHCKON U
MPOCKTHOM JACSATEIBPHOCTA C WCIIOIB30BAHUEM W3MEPUTEIBHBIX YCTPOWUCTB U
Ja00paTOPHOTO 0OOPYIOBAHUS,

epemiaTh pacu€THBIC 3aJaud C SBHO 3aJaHHOW © HESBHO 3a/JIaHHOM
(GU3MYECKON MOJENBIO: HA OCHOBAaHHWH aHalIHM3a YCJIOBUS OOOCHOBHIBATH BBIOOD
bu3rYecKoil MOJENN, OTBEYANONICH TPeOOBAHMIM 3a7a4d, TPUMEHSITH (OPMYIIHI,



3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (PU3MUYECKUX TEOPHM MPH KCIOJIb30BAHUN
MaTeMaTHYECKUX METOJIOB pEIIeHUs 3ajad, MPOBOJUTH pPacu€Thl HA OCHOBAHUU
UMEIOLINXCSA JAaHHBIX, AHATU3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOIbI
peleHus ¢ y4€TOM MOIY4YEeHHBIX pPe3yJIbTaToB;

e pelIaTh Ka4eCTBEHHbIE 33/1a4M, TPEOYIOIIEe IPUMEHEHUS 3HaHUH U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe HHTETPAlMKd 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO LEMOUYKY PacCyKICHUN
C ONOPOM Ha U3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKUE SBIICHUS;

* ICTIONIb30BaTh TEOPETHYECKHWE 3HAaHUS Ui OOBSCHEHHS OCHOBHBIX
NPUHIUIOB pabOThl HM3MEPUTEIBHBIX HPUOOPOB, TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCHICKUX U 3apYOSKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

 AHAJIM3UPOBATh U OLEHUBATH MOCJEICTBUS OBITOBOW M MPOU3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3AHHON € (PU3MUYECKHMMH MPOLECCAMH, C TMO3HMIIMA
9KOJIOTUYECKOI 0€e301acHOCTH, npeACcTaBIeHUN 0 palroHaIbHOM
IPUPOAOINOIb30BAHNUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHXKEHUH HAYKH U
TEXHOJIOTUH JUIsl JAJIbHEHIIIEro pa3BUTHS YEI0BEYECKOIr0 O0IIECTBa;

o IPUMEHATH pa3jIMyHble CHOCOOBI paboThl ¢ WH(pOpManuend (QUINIECKOTO
COJIEpP’KaHUsl C MCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH,
Opyd 3TOM UCIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJIOTUU IS
IIOWCKa, TepepadOTKM M MPEenbsABICHUS Y4YeOHOM W HAYYHO-TIOMYJISIPHOM
UHpOpMalLUY, CTPYKTYPUPOBAaHUS M MHTEPIPETALUU UHPOPMALIUH, MOTY4EHHON
U3  Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKH aHAJU3UPOBATh  IOJIy4aeMylO
UH(GOPMAIIUIO U OLIEHUBATH €€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCSI 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA WH(OPMAIIHH;

o [IPOSIBIIATH OpraHU3alMOHHBIE u NO3HABaTEIbHbIC YMEHUS
CaMOCTOSITEJILHOTO TMPUOOPETeHHs] HOBBIX 3HAHUI B IMPOLIECCE BBINMOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIEI0BATENbCKUX PaldoT;

epaboTaTh B TpYIIE C HCIOJHECHUEM pPa3IMYHBIX COLMATIBHBIX POJEH,
IUITAHUPOBaTh PabOTy TPYHIBl, PALMOHAIBHO paclpenessITh JesATeNbHOCTh B
HECTaHAAPTHBIX CUTYalUsIX, aJleKBATHO OLIEHUBATh BKJIA/ KaXKAOTO U3 YUaCTHUKOB
TPYHIbI B PELIEHUE paccCMaTpUBaeMOil MpoOIeMbI;

* IPOSIBJISITh MOTUBALMIO K Oyaymied npodeccuoHanbHON AESITEIbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 knacce npenMeTHbIE pe3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:



e IOHUMATh POJIb PUMKH B SKOHOMUYECKOM, TEXHOIOTHUECKOH, COIIMAIbHOM
U JTHYECKON cdepax AesITeNbHOCTH 4YeNOBEKa, poJib U MeCTOo (PU3MKU B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPA, pOJb ACTPOHOMHM B IPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa W  JaJbHEWIIEM HAYyYHO-TEXHUYECKOM Ppa3BUTHH,
3HQYEHUE  OINHUCATEIIbHOW, CUCTEMAaTU3HUPYIOLLIEH, OOBSCHUTENLHON |
MPOTHOCTHYECKOW  (PyHKIMI  (Pu3MUecKod Teopuu —  DIEKTPOJAMHAMUKH,
CIEIUATBLHON TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOUW (DM3MKH, POJIb (PU3HMUECKOU
Teopud B (HOPMHUPOBAHUM MPEJCTABICHUN O (PU3MYECKON KapTUHE MHUpa, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUM O TIPUPOJIE;

e PA3/IMYATh YCJIOBUS MPUMEHUMOCTH MOJENeH (HU3NIECKUX TET U MPOIECCOB
(siBE€HUI1): OJHOPOJHOE DBJIEKTPUUYECKOE W OJHOPOAHOE MAarHUTHOE MOJH,
rapMOHUYECKHUE KOJIeOaHUs, MATEMATUYECKUN MasiTHUK, UACAIbHBINA MPY>KUHHBINA
MasTHUK, TAPMOHUYECKUE BOJHBI, UACAIbHBIA KOJEOATEeIbHbIA KOHTYp, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO S/Ipa U KBAHTOBOW MOJEJU CBETA;

e pa3UuaTh YCIOBHS (TPaHUIBI, OO0JACTH) NPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, IIOHMMATh BCEOOHIMM XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSCHATH JJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUA,
VCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI JIEKTPOAWHAMUKU W CIIEUATBHOUN
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHMsS DSJIEKTPUYECKOIro 3apsja, CHila
Awmrepa, cuna JlopeHnia, 3aKOH 3JE€KTPOMAarHUTHOM WHIYKIMU, HpaBwio JIeHia,
cBs3pb OJIC caMOMHAYKIMHM B 3JEMEHTE DSJIEKTPUYECKONM LENMH CO CKOPOCTBIO
W3MEHEHHSI CHWJIBI TOKA, IMOCTYJAaThl CHELNUAJbHOM TEOPHUH OTHOCUTEIBHOCTH
OUHIITEITHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, HUCIIONB3YS
MOJIOKEHHUST KBaHTOBOW (u3uku (ypaBHeHHE OWHIITEHHA 1 (oTorddekra,
MEPBBIA U BTOPOU IOCTYJIaThl bopa, MPUHIUI COOTHOILIEHUSI HEOIPEAEIEHHOCTEN
[eiizenOepra, 3aKOHBI COXpaHEHUS 3apsAJ0BOTO U MAacCOBOTO YHCENl M SHEPrHH B
SJIEPHBIX PEAKLHUSIX, 3aKOH PaJMOAaKTUBHOTO pacnana);

e ONIMCHIBATh (PU3UYECKHE TIPOIECCHl W SBIICHUS, WCIOJb3YysS BEIMYUHBIL:
HaIpsHKEHHOCTh JIEKTPUYECKOTO TOJIS, MOTEHIMAN 3JEKTPOCTATUYECKOTO TOJIA,
Pa3HOCTh MOTEHIMAJIOB, AJEKTPOJABWKYLIASA CUJIA, MHAYKIUS MAarHUTHOIO IMOJ,
MAarHUTHBIA TOTOK, cuia AMIIepa, WHIYKTUBHOCTb, 3JIEKTPOABHMXKYILAS CHUJIA
CAMOWHAYKIIMW, DSHEPrus MAarHUTHOTO TOJS  NOPOBOAHUMKA C  TOKOM,
PENSATUBUCTCKUN MUMITYJIbC, TTOJTHASL DHEPTHSI, SHEPTHUS TTOKOSI CBOOOTHOM YaCTHIIHI,
DHEPrUs U UMITYJIbC (POTOHA, MACCOBOE UMCIIO U 3apsil A/ipa, SHEPTHs CBS3M sApa;

e O0BSCHSATH 0COOEHHOCTH MIPOTEKAHMS bu3nUecKux SBJICHUM:
AJIEKTPOMArHUTHAS WHAYKIUS, CAMOMHIYKIIHSI, PE30HAHC, MHTEP(EPEHIIHs BOJIH,



mudpakiusi, AUCTIEPCHs], TOJHOE BHYTPEHHEE OTpakeHHE, (HOTOIIEKTPUUECKUN
abdext (pororddext), anpha- m Oera-pacmampl sSAep, ramMma-u3IydeHUE Ssep,
(bu3MYeCcKue MPUHIIAITBI CIEKTPATHFHOTO aHAJIN3a B padOTHI J1a3epa;

e OTNIPE/ICNIATh HAINpPABJIECHUE HWHAYKIMU MArHUTHOTO TMOJs MPOBOJAHHKA C
TOKOM, cHJibl AMmIiepa u cuiibl JIopeHiia;

e CTPOUTH N300pKEHHE, CO3/IaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOUM JTMH30H, 1
PacCCUHMTHIBATh €TO XapPaKTCPUCTUKH,

e IPUMEHSTh OCHOBOIOJIAraloOlUMe AaCTPOHOMHUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI /U aHAJIU3a U OOBSICHEHUS (PU3MYECKUX MPOIIECCOB, MPOUCXOMAIINX B
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEXKTaJlaKTUUECKOU Cpefie; IBUKEHUSI HEOECHBIX
TEJ1, SBOJIIOLIMH 3BE3/ U BeenenHoi;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUsie TpadukoB C Y4ETOM aOCOJIOTHBIX TOTPEITHOCTeH W3MEpPEHUH, MenarThb
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0OBAHMUS,

¢ MPOBOJNTh KOCBEHHBIC W3MEpPEHUs (U3UYECKUX BEIUYWH, IPU ITOM
BBIOMpATh ONTUMAJbHBIA METOJ H3MEPEHUs, OLEHUBATh a0OCONIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH NPSIMbBIX U KOCBEHHBIX U3MEPEHMUIA;

o MPOBOJINTH OMBITHI 1O MPOBEPKE MPEITOKCHHONW THUIIOTE3bI: IUIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh OKCICPUMEHTAIbHYI0 YCTAaHOBKY, aHAJM3HPOBATH
NOJIyYeHHbBIE PE3YJIbTATHI U JICNIaTh BHIBOJ] O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

e OTNIMCHIBATh METO/Ibl MOJIYYEHUS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;

e COONIIOAATH MpaBuUiia OE30MACHOTO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4eOHOT0 HSKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIICIOBATEIHCKON U
MPOCKTHOM JACSATEIBPHOCTA C WCIIOIB30BAHUEM W3MEPUTEIBHBIX YCTPOWUCTB U
Ja00paTOPHOTO 00OPYOBAHNS,

epelIaTh pacy€THBIE 3a/Jaud C SBHO 33JaHHOM M HESBHO 3a/laHHOM
(bu3MYeCcKO MOJIETbIO: HA OCHOBAHWM aHAJIW3a YCIOBUS BBIOMpATh (HU3MUYECKUE
MOJICNIA, OTBEYAIONIME TPEOOBAHUSAM 3a1add, NPUMEHSITh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYyJNaThl (U3UYECKUX TEOPUM TIPH HCIIOIH30BAHUU
MaTEeMaTUYECKUX METOJIOB pEelIeHUsl 3ajad, MPOBOJUTH PAacUEThl HA OCHOBAaHUU
UMEIOIINXCS JAHHBIX, aHAIM3UPOBATH PE3YJbTAaTbl U KOPPEKTUPOBATH METObI
pemieHus ¢ y4ETOM MOTYYEHHBIX PE3YJIbTATOB;

e pelIaTh KAaUeCTBEHHBIE 3a/1aUH, TPEOYIONe MPUMEHEHUS 3HAHUN 13 Pa3HBIX
pa3zenoB Kypca (QU3MKH, a TaKKe HHTETpalMy 3HAHWN U3 APYruX MNpPEAMETOB
€CTECTBEHHO-HAYYHOr'0 I[MKJIA: BHICTPAUBATh JIOTUYECKYIO LIETIOYKY PAaCCYKIECHUMN
C OMOPOii HAa U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;



* CTIOJIB30BATh ~TEOPETHUECKHE 3HAHUS [UIsi OOBSCHEHUS OCHOBHBIX
IOPUHILIUIIOB PabOThl H3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX MTPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJJa POCCUMCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPY’KAIOLIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

e AaHAJIM3UPOBATh U OLEHUBATH MOCJEICTBUS OBITOBOW M MPOU3BOJACTBEHHOM
JESATEIIbHOCTH YEJIOBEKAa, CBA3AHHOM € (PU3MYECKMMM NPOLECCAMM, C MO3MLMN
IKOJIOTUYECKOM 0€3011acCHOCTH, IpeICTaBICHUN 0 paloHaIbHOM
IPUPOJIONIOIB30BAaHUH, 4 TAK)KE PA3yMHOM HCIIOJIb30BAHUU JOCTHKEHUI HAYKHU U
TEXHOJIOTHH JJIs TadbHEHUILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBa;

e IPUMEHSATH pa3jMyYHble CHOCOOBI paboThl ¢ HHMOpManMend (U3NIECKOTO
COJIEp’KaHUsl C MCIIOJIb30BAHMEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOIHH,
OpU ASTOM MCHOJIb30BaTh COBPEMEHHbIE HMH()POPMALMOHHBIE TEXHOJIOTMU MJIs
NoHCKa, TMepepabOTKM M TMPEAbSIBICHUS Y4eOHOM M  Hay4YHO-TOIMYJISPHOU
uHbOpMaIluU, CTPYKTYpUPOBAHUA M HHTEpHpETaluu WHGOpMaIUU, MOTy4YEeHHOU
U3  Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKH aHAJU3UPOBATh  IOJIy4aeMyIO
uH(OPMAIUIO U OLIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHUKA UHPOpPMAIHH;

o IPOSIBJIATD OpraHHu3alMOHHbIE u NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENILHOTO TMPUOOPETeHHs] HOBBIX 3HAHUI B MPOLIECCE BBIMOIHEHUS
MPOCKTHBIX U Yy4€OHO-UCCIIEA0BATEILCKUX Pa0oT;

epaboTaTh B TpYIIE C MCIOJHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJEH,
IUIAHUPOBaTh pPabOTy TIpPyINIbl, PALUOHAIBHO PACIPEAEIATh JEATEIbHOCTh B
HECTaH/IAPTHBIX CUTYAIUsX, aIEKBATHO OLICHUBATh BKJIAJ KaXKJI0OTO U3 YYaCTHHUKOB
TPYNIbI B PELICHUE pacCMaTpUBaeMOil MPOOIEMbL;

* IPOSIBJIATh MOTUBALMIO K Oynyuied mpodeccrnoHalbHON NEATEIbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acos J/IeKTPOHHBIE
N;', HanmeHoBaHMe pa3ie/ioB U TeM KouTpo Mpakru  (uudpoBbIe)
. NporpaMmbl Bcero  JbHbBIE yecKue o0pa3oBaTe/IbH
! padoThbI padoTbl | bl€ pecypchbl

Pasnea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunblii MeTO1 TO3HAHUS

1.1 6
MIPUPOJIbI

Htoro no paszneny 6

Pa3nen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENA 5 1
24 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1

Hroro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OcHOBBI
3.1 MOJIEKYJIAPHOKUHETHYECKON 15 1
TEOPUH
39 Tepmoaunamuka. Tenmnoseie 20 1
MalIuHbI
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 14 1
' da30BbIe TIEPEXOJIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DJIEKTPUYECKOE TOJIe 24 1
4.2 I1OCTOSIHHBIN JIEKTPUYECKUM TOK 24 1
43 Toku B pa3IuyuHbBIX Cpeaax 6
Uroro no pazaeny 54
Paznen 5. DU3HUECKHUI MPAKTUKYM
5.1 Pu3NYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
PesepsHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 g 16

ITPOTPAMME




11 KITACC

N Kosau4vecTBO 4acoB DJIEeKTPOHHbBIE
n/- HaumenoBanue pa3jieiioB u Kourpo IlpakTH (uu¢posbie)
- TEM NMpPOrpaMmbl Bcero  abHbBIE yecKkHne o0pa3oBaTe/bHbI
padoThI padoThI € pecypchl
Paznen 1. JIEKTPOJIUHAMUKA
1.1 MarunurtHoe 1oJse 14
1.2 DJIEKTPOMArHuTHAsE MHYyKIHS 13 1
Htoro no paszneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4YecKHe KoJIeOaHus 10
9 DJIEKTPOMAarHUTHHIE 15
KoJIeOaHus
)3 Mexanuveckue u 10 1
3JICKTPOMArHUTHBIC BOJTHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTHU

3.1 OcuoBrl CTO 5 1
Hroro o pasaeny 5
Pasznen 4. KBAHTOBASI ®PU3UKA
41 KopnyckynsipHo-BoaHOBOM 15
JTyalii3m
4.2 dusnka atoma 5
43 ®du3uKa aTOMHOTO 4/1pa U 5
' DIIEMEHTAPHBIX YACTHII
Hroro no paszneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNEeMEHTHI aCTPOHOMUU U
acTpou3uKu

12

Hroro no pazneny

12

Paszea 6. PU3HUYECKHUH MPAKTUKYM

6.1

DuU3nYECKU MPAKTUKYM

16

16

Hroro no pazneny

16

Pa3nesa 7. OBOBIIAIOIIEE IIOBTOPEHUE




Cucremaruszanus 1 00001meHue
NPEMETHOTO COJICPIKAHUS U

7.1 OIIbITA JICATEIHLHOCTH, 15
nproOPETEHHOTO IPU U3yYCHUN
Kkypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®uzrka — pyHIaMeHTalbHas HayKa O
pupojie

HayuHb1ii MeTOT TO3HAHUS U METOBI
ucciae0BaHus GU3NIECKUX SIBJICHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6b1 n3MepeHust (PU3NYECKUX BETNYUH

AGCOIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJIMYUH

MonenupoBanue B ¢pusnke. Poib u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM
HAay4YHON KapTHHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JI0AEU

Mexanndeckoe asrmxenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAHHYECKOTO
nerkenus. [Ipsimast u oOpaTHas 3a1a9u
MEXaHUKH

Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKLUU HA OCU KoopAuHaT. Tpaekropusi.




[Tepememenue. Cxopocts. X nmpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO 1B KCHUS

10

CrokeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBHomepHoe aBukeHre. MrHOBeHHast
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JIBUKEHMS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOomHoe majieHne. Y CKopeHue
CBOOOIHOTO IMaieHUS. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHEIHAA
ckopocTtsb. [lepron u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

16

KoHnTtponbHas paborta mo Teme
"Kunematuka"

17

IIepsbiit 3axk0oH Hprorona. aepuuanbusie
cucremsl orcuéra. [IpuHnun
oTHOcUTeJIbHOCTH I'anunes.




HennepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHozeicTBytomas cuia. Bropoit

18 3akoH HrroTona. Macca

19 Bzaumopeiictue Ten. Tperuit 3aKoH
Herorona

20 [IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HploToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 OKBHUBAJIEHTHOCTb IPaBUTALIMOHHON U
WHEPTHOU MacChl

” Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
NaJeHus
JIBukeHre HEOECHBIX TE U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUABI CU

25 TpeHus. JIBUKEHHE B KUIKOCTH U Tra3e ¢
Y4ETOM CHJIbI COIPOTUBIICHUS CPEIbI

26 Jasnenue. ['napocrarnueckoe JaBicHUE.
Cuna Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 ITocTynarensHOE U BpalaTesbHOE
JBU)KEHUE TBEPJIOTO Tesia

)3 MOMEHT CuIIbl OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cubl

79 CrioxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. Y cioBus




paBHOBECHS TBEPAOTO Tea. Buasl
paBHOBeCHS

30

Pemenue 3amau

31

KoHnTtponbnas pabora mo teme "/[nHamuka.
Cratuka TBEepaoro rena"

32

HNMnynsc MaTepuanbHOM TOYKU, CUCTEMBI
MaTepualbHBIX TOYeK. LlenTp Mace
CHUCTEMBI MaTEpUAIBbHBIX TOUEK. Teopema o
JBYKCHUM LIEHTPa Macc

33

WMiynbe cuibl M1 U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJIbCa MaTEPUATBLHON TOUKH.
[IpencraBienue o COXpaHEHHUH MOMEHTA
HUMITYJIbCAa B HCHTPAJIbHBIX ITOJIIX

35

Pemenue 3agau

36

Pa60Ta CHJIbI HA MaJIOM U Ha KOHCYHOM
nepemeniennn. [ padpuueckoe
npecTaBiIeHne paboThl CHIIB. MOIIIHOCTH
CHJTBI

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUH KHHETUYECKON SHEPTuu
MaTepUaJIbHOU TOYKU

38

[ToTeHuManbHbIE U HETOTEHIUATIbHBIE
cuibl. [lorenunanbHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbst KocMHUUecKas CKOpocTh. CBs3b
pabOThl HEMOTEHIIUATIBHBIX CHJI C




W3MEHEHHEM MEXaHMYECKOU OHCPIrUuun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrun

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaHenue beprymnu 1 uaeanbHON
KUIAKOCTH

A1 KoHTposbHas padoTta mo teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBieHuii 0 Ipupoie

42 Ter0Tel. OcHOBHBIE nojoxeHust MKT.
Huddysus. bpoyHoBckoe TBHKEHHE
Crpoenue ra3000pa3HbIX, KUJIKUX U

43 TBEPABIX TEJ. XapakTep IBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

44 KonunuectBo Bemectsa. [locrosnnas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
[lTkana [enbcust

46 Pemenue 3agau

47 Wneanbneiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBnenue MenaeneeBa-Knaneiipona.
Pemenue 3agau

49 AOcomoTHas TemrepaTrypa. 3aKkoH
Janerona

50 H3omporeccsl B uAeaIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpuaeckoe nmpeacraBieHue




U30TIPOLIECCOB: N30TEpMa, U30X0pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU DHEPrueH MoCTynaTeIbHOro
TEIUIOBOTO ABM)KECHUS €€ YaCTHUI]

55

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "OcuoBel MKT"

56

KonTtposnbnas padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuueckas cUCTeEMa. 3aJlaHue
BHEIIHUX ycnoBul it T/ cucremsl.
BHemnue 1 BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cCpeHue
3HAYECHMS BEJIINYUH, OIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBosibHas penakcanus T/]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Mogenps ngeaabHOro raza B
TepMOl[I/IHaMI/IKe. YCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TON MOJENIHN

60

VYpaBHenue MenneneeBa-Knaneiipona u
BBIPaXEHUE JIsl BHYTPEHHENW SHEPTUU

61

Bripaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO HJI€aIbHOIO Trasa.




KBasucrarnyeckue U HECTAaTUUECKUE
TIPOIIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mporiecca
Ha pV-auarpamme

63

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHeH 3Heprun TJI cucremsl 6e3
coBepIIeHHs paboThI

64

KoHBek1us, TernaonpoBOAHOCTD,
U3IIy9CHUE

65

KonmnuectBo Tennotsl. TennoéMKocTs Tena.
VY nenpHas U MOJISIpHAsL TEINIOEMKOCTH
BEUICCTBA. Y [CNIbHAS TEIUIOTa CTOPAHUS
TOIINBA

66

Pacuér xonudecTBa TEIUIOTHI IPH
TeIIoneperaye

67

[TonsiTue 06 amuabaTHOM MpoIecce.
I1epBblii 3aKOH TEPMOIMHAMUKHI

68

KomnuyectBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUS BHYTpeHHEeH sHepruu T/]
CUCTEMBI

69

Bropoii 3ak0H TEpMOAMHAMUKY JJIS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatumMocTh MpupoIHBIX
MIPOIIECCOB

70

[IpuHIMITBI AEACTBUS TEILUIOBBIX MALIWH.

KIIJT

71

MakcumanbsHoe 3Hadenue KII. Iukm




Kapno

72

Pemenue 3agau

73

3KOHOFI/I‘-I€CKI/IC ACIICKTHhI UCITIOJIb30BAHUA
TEIJIOBBIX ABUTraTeieii. TemioBoe
3arpsi3HECHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3amau

75

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonnnamuka. TennoBbie
MAaIvHe!"

76

KoHnTtponbHast paborta mo Teme
"Tepmoannamuka. TennoBbsie MaluHbI"

77

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TemioTa
napooOpa3oBaHUs

78

HaCBIH_IeHHBIG 1 HCHACBIIICHHBIC IT1aPhI.
KauyecTtBeHHast 3aBUCUMOCTD IUIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT
TCMIICPATYPhI, UX HC3AaBUCUMOCTD OT
00BbEMa HACKIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUs OT 1aBJICHUS B
AKHUJIKOCTH

79

BrnaxsHocTs Bo31yxa. AGCOMIOTHAS U
OTHOCHUTEJIbHASI BIAKHOCTh

80

Pemenue 3agau

81

TBépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




terutoTa riaBneHus. Cyonumanust

&3

Hedbopmaruu TBEpAOTO Tena. PacTshkeHune
u cxarue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmariuii

84

TermoBoe paciupeHue KUAKOCTEN U
TBEPABIX T€N. AHTAPMOHHU3M TETIOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

85

[IpeoOpazoBanme 3HEprUH B (Ha30BBIX
nepexoaax

86

YpaBHeHHE TEIIOBOTO OamaHca

87

Pemenue 3agau

88

[ToBepxHOCTHOE HaTsKeHUe. KanwnspHsie
siBIIeHUs. J[aBieHue 1Mol MICKPUBICHHOU
IOBEPXHOCTHIO )uakoctu. opmyna
Jlamtaca

89

O06o0011eHne U cUCTeMaTU3als 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KoHnTtponbHast pabota mo Teme "Arperarabie
cocTosiHus BemecTBa. Pa3zoBble NEPExXoabl”

91

DJeKTpu3aIus Tel u €€ MPOosIBICHUSI.
DIeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKH U TTOTYITPOBOTHUKH

92

DneMEHTapHBIA AIEKTPUUECKUH 3apsia.
3aKOH COXPaHECHMs DJICKTPUYECKOTO 3apsia

93

B3anmopenicteue 3apsanoB. ToueyHsle
3apsasl. 3akoH Kynona




94 Pemenue 3amau

95 Onektpuueckoe noiie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsiibl

Hanpsok€HHOCTB 37I€KTPHUUECKOro MOJIs.
[TpoOHeIii 3apsia. JInHuKM HaNPsHKEHHOCTH
3eKTpudecKoro nois. OqHOpoIHOE
JNEKTPUUYECKOE T10JIe

96

[ToTeHIMaTbHOCTh JIEKTPOCTATHIECKOTO
97 noJs1. Pa3HOCTh TOTEHIINAJIOB U
HaIpsHKEHUE

[TorennumanbHas 3HEprus 3apsaa B
98 3eKTpocTaruueckom mnode. [lorenunan
ANEKTPOCTATHYECKOTO OIS

CBs13b HANPSKEHHOCTH TOJISL U Pa3HOCTH
99 NOTEHLIUAJIOB JUIsl 3JIEKTPOCTATUUECKOT O
0TSt

[TpuHIMI CynIEepHIO3ULIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsana. Ilone paBHOMEPHO
3apsHKEHHOU cdepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mapa. [losie paBHOMEpHO 3apsHKEHHOM
0EeCKOHEYHOM MIOCKOCTH

104 [IpoBOAHMKY B 37E€KTPOCTATUUECKOM II0JIE.
VYcioBue paBHOBECHS 3apsi0B

105 JIMBNEKTPUKHU U ITOIYIIPOBOJHUKH B

OJICKTPOCTATUYCCKOM I10JIC




106

Konpencarop. DnekTpoéMKOCTh
KOHJICHCATOPa. DIEKTPOEMKOCTD TIOCKOTO
KOHJIeHCaTopa

107

Hapannenbﬂoe COCAUHCHNEC KOHACHCATOPOB

108

ITocnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB

109

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110

Pemenue 3agau

111

JIBr>keHME 3apsKEHHOW YaCTHULIbI B
OJHOPOTHOM BJIEKTPUUECKOM I10JIe

112

Pemenue 3amau

113

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
Teme "DnekTpudeckoe mnosie"

114

KonTtponsHas pabora no Teme
"Onexrpuueckoe noie"

115

Cuna toka. ITocTosSHHBIN TOK. Y CIIOBUSI
CYILIECTBOBaHUS MTOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116

Ncrounuku Toka. Hanpsbxkenne u 9J1C

117

3akoH OMa aJ1s1 yyacTKa LEnu.
DJEeKTpUIECKOe CONPOTUBIICHUE

118

3aBUCHUMOCTh COIMPOTUBJICHHUA OAHOPOJHOT'O
IMPOBOJHUKA OT €TI0 IJIMHBI U IJIOIAaAN
MOIMCPCUYHOTO CCUCHUSA

119

VY enpHOE CONPOTHBIICHUE BEIIECTRA.
Pemenue 3agau

120

HOCHGI[OB&TGJIBHOG, napajjiCJIbHOC,
CMCHIAHHOC COCANHCHUC MPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX

121 nenei. [Ipasuna Kupxroda !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTP JIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTE, BRIACIIEMAasT Ha 1
pe3ucrope

126 Pemenue 3agau 1

127 O/1C u BHyTpEHHEE CONIPOTUBIIEHHE )
HCTOYHHKA TOKa

128 3akon Oma aJ1s MOJTHOM (3aMKHYTOM) 1
BIIEKTPUYECKON LIETTH

129 Pemenne 3amau 1

130 MoImHoOCTE UCTOUYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 Konpnencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenne 3aga4 mmo Teme "IlocTosSHHBIN )
3JIEKTPUUYECKUNA TOK"

135 Pemenue 3aga4d mo teme "I1ocTOSIHHBIH |
AIEKTPUYECKHI TOK"

136 Pemenne 3aga4 mmo Teme "IlocTosSHHBIN )
AIEKTPUYECKHI TOK"

137 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110 !

teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"




138

KonTtponsHas pabora no Teme
"ITOCTOAHHBIN JIEKTPUUECKUN TOK"

139

DeKTpudecKas IpOBOJUMOCTb Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHM TOK B METaJlIax.
CBepxnpoBOAUMOCTb

140

DJIEKTPUUYECKUI TOK B paCTBOpax 1
paciuiaBax 3JIEKTPOJIMTOB. 3aKoHbl Dapazes
JUTS DJIEKTPOIN3a

141

DJIEeKTpUYECKUH TOK B razax. [lmazma

142

DIIEKTPUUECKUI TOK B BaKyyMe.
BakyymHbie npu6opsl

143

DJIEKTPUUYECKUI TOK B TOJYIPOBOJHUKAX

144

[omynpoBoAHUKOBBIE TPUOOPHI

145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune CUilbl TOKA M HANIPSKEHUS] B
[IEH MTOCTOSTHHOTO TOKA MPH ITOMOIIN
AHaJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
n3MepeHns: GU3NYECKUX BEIUIHH TIPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS C
LEJIBIO ONPENETICHUS] MTHOBEHHON
ckopoctH"

147

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM




IBWKEHUH 110 HAKJIOHHOHN MJIOCKOCTH" WU
"UccnenoBanre 3aBUCUMOCTHU ITYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM
nBIXeHun"

148

Du3n4eCcKuil IPAKTUKYM I10 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
nanenus” win "M3ydeHue qBUKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHune NBUKEHUS TeJa IO OKPYKHOCTH
C IIOCTOSIHHOM 10 MOAYJIFO CKOPOCTHIO" MM
"HccnenoBanve 3aBUCMMOCTH MTEpUOJIa
oOpallieHus KOHUYECKOT0 MasiTHUKA OT €ro
napaMmeTpoB"

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAEHCTBYIOIIEH CUIIBI
IpU JIBUKEHUH OpYyCKa MO HaKJIOHHON
mockocti" unu "[IpoBepka runoTessbl o
HE3aBHCHMOCTH BPEMEHHU JIBHKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3ydeHne IBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepes
nérkuii 610K"

152

DuU3NYECKU MPAKTUKYM 10 TEME




"U3mepenue kodpuimenTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 dUIIMEeHTA
3aucuMocTu Frp(N)" wim "UccnenoBanue
JBUKEHHS OpyCKa M0 HAKIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM KO3 PUIimeHToM
TpeHust" win "M3yueHue NBUKEHUs Ipy3a
Ha BaJly C TpeHUEM"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
wm "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "H3ydenune
YCTOWUYMBOCTH TBEPAOTO TENIA, UMEIOIIETO
MJI01LAb OTIOPHI"

154

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHne UMITyJIbca Tena Mo
TopMO3HOMY IIyTH" uin "M3mepenne cuiibl
TATH, CKOPOCTH MOJEIH IEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" uim "CpaBHeHHe
W3MEHEHHUS UMITyJIbca TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
MMITyJIbCca NP YIPYroM B3aUMOJICUCTBUM"
unu "M3mepenre KHHETUYECKON SHEPTUur
TeJa 1Mo TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCIIOIb30BaHHE
nndposoii maboparopun)" ninn "N3yuenue
M30X0pHOTro npouecca" nin "HU3ydenne




u3o0apHoro npouecca” unu "[IpoBepka
ypaBHEHUS COCTOSAHUSA"

156

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yaeapHOM TenIoéMKOCTH" NN
"UccnenoBanue mpoliiecca OCThIBaHUS
BemectBa" win "UccnenoBanue
aguabatHoro nporecca” wim "M3ydeHune
B3aMMOCBS3HM SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKUAKoCcTen"

157

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEPHOCTEN UCIIapeHust
s)kunkocter" wim "M3Mmepenue yneabHol
TEIUIOTHI TIJIaBJIeHus JbAa" uiu "N3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" HIIN
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OILIEHKA MacChl MapoB B
nomenieHun". 3amepenue kodddurmenrta
MOBEPXHOCTHOT'O HATSKEHUS

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
n3nyyeHus ceroauona” unum "Msydenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKaIeH
KoHaeHcaTop" unu "Pacnpenenenne
Pa3HOCTH MOTEHITNAIOB (HAMPSDKEHUS ) TIPH
MOCIIEI0BATEIbHOM COETUHEHUH
KOHJICHCAaTOPOB"

159

Du3n4eCcKuil IPAKTUKYM 110 TEME




"UccnemoBaHue CMEIIAHHOTO COCIMHCHUS
pe3ucropoB' win "M3Mepenne yieabHoro
CONPOTHUBIICHHS TPOBOJIHUKOB" HUJIH
"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaTuBaHUA'"

160

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anektponausa" wim
"U3mepenue 3apsiia OJHOBAIEHTHOTO HOHA"
ninn "UccienoBanye 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEepUCTUKU auoaa"

161

PeseprubIil ypok. O6001IEHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"KunemaTtuka"

162

PesepBHelil ypok. O600IICHHE 1
cUCTEeMaTH3aIHs 3HaHUH 110 TeMe
"lnaamuka"

163

PesepBHelil ypok. O600IICHHE 1
cucreMarusanus 3HaHui mo teme "Craruka
TBepJoro Tena'"

164

PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTHU3aIMs 3HaHUH 10 Teme "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

165

PeseprubIil ypok. O6001IEHNE 1
cucreMatusanys 3HaHui 1mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETHUECKOH Teopun”

166

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3aIHs 3HaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

PeseprubIil ypok. O6001IeHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble nepexos”

168

PeseprubIil ypok. O6001IeHNE U
cUCTeMaTH3aIHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noie"

169

PeseprubIil ypok. O6001IeHNE U
CUCTeMaTH3alus 3HaHHU 110 TeMe
"ITOCTOAHHBIN JIEKTPUUECKUN TOK"

170

PesepBHeIil ypok. O600IICHHE 1
cucreMatusanys 3Hagui mo reMe "Toku B
pa3u4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHUS

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3anMoaelicTBie TIOCTOSIHHBIX MArHUTOB U
MIPOBOJIHUKOB C TOKOM. MarauTHoOE IoJie.
I'mnoTe3a Ammepa

Bekrop marHuTHOM MHAYKUUA. [IpuHImn
CyNEpNO3UIMM MATHUTHBIX OJen. JInnun
MarHUTHOM UHIYKIIMHU

MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.
OmneiT OpcTena

Cuna AMmepa, e€ HanpaBJIE€HUE U MOIYJb

Pemenue 3amau

[Ipumenenue 3akoHa AMriepa.
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI

Cuna JlopeHua, e€ HanrpaBlIeHUE U MOYJIb.
JIBrokeHue 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOJTHOM MarHUTHOM I10JIe

Pemenue 3amau

Pa6ota cunel Jlopenna

Pemenue 3amau

11

MarsauTHoe 110JI€ B BEILIECTBE.
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH




OcHOBHBIE CBOHCTBA (peppOMarHeTUKOB.

12 [Ipumenenue peppoMarHeTHKOB

13 Pemenue 3agay mo reme "MargutHoe nose"

14 Pemenne 3amay no reme "Marauraoe nose"

15 SIBlIeHUE ANEKTPOMAarHUTHOW UHIAYKIIUH.
IToTok BekTOpa MAarHUTHOM MHIYKIIUU

16 OJIC nunaykiuu

17 3aK0H 3JIEKTPOMArHUTHON MHAYKIIUU
®dapanes

18 Buxpesoe snexrpuueckoe none. Toku Dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MPOBOJIHUKAX

20 Pemenue 3agau

21 IIpaBuio Jlenna

” NunykruBHOCTh. KaTyilika HHAYKTUBHOCTH B
LIEHY ITOCTOSHHOTO TOKa

” SBnenne camonnaykiuu. IJ1C
CaMOWHIYKITUN

24 DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3agau

26 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
Teme "DNeKTpoauHaMuKa"

7 KonTtponsHas pabora o Teme

"OnexTpoauHamuka'




KonebarenbHas cucrema. CBoOOIHBIE

28 Kosiebanus. ['apMoHMUYecKe KoIeOaHus

29 KunemMaTtnueckoe U TMHAMHYECKOE OIMCAHUE
KoJieOaTeIbHBIX JBHKCHUMN
DHepreTuyeckoe onucanue. Beio

30 JTUHAMHUYECKOTO OMUCAHUS TAPMOHHYECKUX
KOJIeOaHUH U3 WX YPHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHUS

31 Ammuintyna u ¢asza konedbanuit
[Tepuon n wactora konebanuii. [lepron
MaJIBIX CBOOOIHBIX KOJIEOAHUHI

32 MaTeMaTU4eCcKoro MasTHuka. llepuon
CBOOOIHBIX KOJICOAHUI TTPYKIUHHOTO
MasTHHKA

1 3aryxatomue KojaeoaHusi. BeIHYyK1eHHbIE
koJieOanus. Pe3onanc

34 ABTOKOI€0aHUA

35 Pemienne 3agau

16 Ypoxk-koH(pepennus "MexaHn4ueckue
KOJIeOaHMs B MY3bIKaJIbHBIX HHCTPYMEHTaX"

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMme "Mexanuueckue Kojaeoanus"

18 DIIeKTpOMarHUTHBIE KOJICOaHNs.
KonebarenbHblil KOHTYD

19 ®opmyna Tomcona. CBsi3b aMILTATYbI

3apsia KOHJIEHCATOpa ¢ aMIUTATYION CHJIBI




TOKa B KOJIeOATeTbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B U1€aTbHOM

40
KOJIe0aTeTbHOM KOHTYPE
3aryxarInue JIeKTPOMAarHuTHbIC KOIeOaHusl.

41 BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE
Kose0aHus

47 IIepemennsblii TOK. Pe3uctop u KoHAEHCATOD
B LIENIY [IEPEMEHHOTr0 TOKa

13 Karyiika HHIyKTUBHOCTHU B L€
MEPEMEHHOTO TOKa

44 3akoH OMa AJ1s 2JIEKTPUYECKON Lienn
MEPEMEHHOTO TOKa
MonHOCTb IEPEMEHHOI0 TOKA.

45 AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHUJIbI TOKA U HAIPSKEHUS

46 Pe3oHaHC B A1eKTpUUECKO 1IEenn

47 Pewenue 3anau
NneansHbiif Tpanchopmarop. [IponsBoacTso,

48 nepeaaya u noTpediieHue FIEKTPUIECKON
SHEPruun
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ncnoib30BaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

50 Pemenue 3agau

51 Pewenue 3anau

52 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110




TeMe "DIeKTpOMarHUTHbBIE KoJleOaHus"

Mexanuyeckue BOIHbI. XapaKTepUCTUKHU

>3 MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpassyk u ynprpassyk. Lllymosoe
3arpsisHEHNE OKpYXKaroueil cpeabl

57 Pewenue 3anau

53 DJIEKTPOMAarHuTHbIE BOJIHBL. U3myueHne
3IEKTPOMArHUTHBIX BOJIH

59 DHeprus 3JeKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[Ikana 31eKTPOMarHUTHBIX BOJIH.

60 [IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paUOCBSI3U U TEJICBUACHHUS.

61 Paaunonokanus. 91€KTpOMarHuTHOE
3arpsisHEHNE OKpYXKaroueil cpeabl

2 KonTtponsnas padora no teme "Konebanus u
BOJIHBI"

63 Cger. 3aKOH MPSMOJIUHENHOTO
pacrpocTpaHeHHs cBeTa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
HPSIMOJIMHEHHOTO PaclpOCTPaHEHUsI CBETa

65 Otpaxenue ceta. [lnockoe 3epkaio.

Cdepudaeckoe 3epkano




[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCUTEIILHBIN IMOKa3aTelb MPETOMIICHHSI.

66 [losnHOE BHYTpEHHEE OTPAKEHHE.
[IpenenbHbIi yroJ MOJHOTO BHYTPEHHETO
OTpakKeHUS

67 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB
OTPaXKEHUS U MPETOMJIICHUS CBETa

68 Xon aydeit B mpusme. Jlucnepcus certa.
CnoxHbIl cocTaB Oenoro csera. L{per

69 JInn3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs
CHUJIa JIMH3bI

70 [TocTpoenne n3obpakeHui B IMH3aX U UX
cucrtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 HN300paKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 ['1a3 kak onTuyeckas cucrema

7 Pemenne 3amau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 HNurtepdepenius ceeta

77 KorepenTHbie uCTOUHUKHU. Y CIOBUS
HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pewenue 3amau

79 [Ipumenenue natephepeHIun




80 Hudpakmus cBeta

21 Hudpakuonnas pemérka. Y ciaoBue
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3agau

85 CBeToBbI€ BJICHUS B IPUPOJIE

26 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teMe "OnTtuka"

87 KonTtponsHas pabora no Teme «ONTHKA»
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U
NPUHIUI OTHOCUTEILHOCTH

29 [ToctynaTel cnenuaibHON TEOPUHN
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[Ipeo6pazoBanust Jlopenna. Yciaopue

90 NpUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHU U
COKpAIllEHUE JITTHHBI

01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN
YaCTHUIIbI

9 CB43b MacChl C SHEPTUEN U UMITYJILCOM
PEIAATUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITYyUEHUE




94 3akoH cmernieHus Buna

95 ['unore3a M. Ilimanka o kBanTax. @OTOHBI

96 OHeprust 1 UMIyNbe GOTOHA

97 ®dotoadpdext. OnbrTer A. I'. CtoneTora.
3akonsl Pororddexra

08 VYpaBuenue DifHmreliHa 11 GoTodpdexTa.
"Kpacnas rpanuna" ¢orordpdexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BomHOBEIE cBOIICTBA YaCTHUII
Bomnsl ne bpoina. JlnuHa BonHbl ae bpoiis

101 U pa3Mepbl 00J1aCTH JIOKAIU3aLUU
JBUKYILIEHCS YaCTULIBI

102 KopmyckyisipHO-BOJTHOBOM yainu3m

103 Judpakuus 3JeKTPOHOB Ha KPUCTAIIIAX
Crenuduka usmMepeHuit B MUKPOMHUPE.

104 CooTHoIIeHHSs HEOTIPEAEIEHHOCTEN
[eitzenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemienne pacu€THbIX 3a1a4
KoHnTtponbHast padota mo Temam: "OCHOBBI

107 CTO", "KopnyckynsipHO-BOJHOBOM
nyanuzm"

108 OnBITHI O UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas monens atoma Pesepdopaa

109 [Toctynarsr bopa




110

Bunei ciektpoB. CekTp ypoBHEH 3HEPTUU
aToMa BOI0OpOZAa

111

CronTagHoe U BBIHYXXJICHHOC U3JIYUCHUC
CBE€Ta

112

Jlazep

113

Hyxnonnas monens siapa ['eiizenOepra-
HBanenko. 3apsig 1 MacCoBO€ YUCIIO fAJIpa.
M3oTonbl. PannoakTUBHOCTH

114

3aKOH paJMoaKTUBHOrO pacnana. CBoiicTBa
MOHU3HPYIOIIETO U3IIyYeHUs. Biausiaue
paI[I/IoaKTI/IBHOCTI/I Ha KUBBIC OpFaHI/ISMBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHsie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHE aCIIEKTHI Pa3BUTHSI sIIEPHON
SHEPTreTUKHU

116

MeTto1bl pErUCTpaLK U UCCIIEIOBAHUS
JJIEMEHTapHbIX YacTull. OyH1aMEeHTaIbHbBIE
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasienne o CtanaapTHON
Mozenu. KBapk-rirooHHas Mozieb aJpOHOB

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TéMHass maTepus v TEMHas SHEPTHUSL.
EnuncTBO (hnznyeckoil kKapTHHBI MEpa

118

OTanbl pa3BUTUSA ACTPOHOMUH. 3HAYCHUE




ACTPOHOMHH

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS TPUPOIBI KOCMUUYECKHIX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
pazuoTenecKomnsl, BHEaTMOC(hepHast
ACTPOHOMHS

121

Bun 38é3nH0r0 HebGa. Co3Besnus, spKue
3Bé3l[bl, IIJIaHEThI, X BUAUMOC IBUXXCHUC

122

Conueunas cucrema. Comnure. ConHeunas
aKTUBHOCTb. MicTounuk snepruun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
b

Jwnarpamma "criekTpanbHbINA KJIacc —

CBETUMOCTB"

124

3Be3 bl IIaBHOU OCIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€311. CoBpeMEHHbIE
IIPEJICTABICHUS O IPOUCXO0XKIEHUH U
sBotounu CoJiHIA U 3BE3/T. DTallbl )KU3HU
3BE3 ]

126

Mineunsiii [1yte — Hama ['anaktuka. Tunsl
rajakTuk. YEpHbIe ABIPBI B sipax rajJakTHK

127

Bcenennas. Pacminpenne Beenennoil. 3akoH
Xab6ma. Teopust bonbiioro B3psiBa.
PenukroBoe nuznydyeHue




128

MacmtaOHas cTpykrypa BeeneHHoi.
Meraranaktuka

129

Hepeménnsie mpo6iieMbl aCTPOHOMUH

130

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenqoBaHue MarHUTHOTO ITIOJIST
MOCTOSHHBLIX MaruuToB' min "UcciaenoBanue
CBOMCTB (heppOMarHeTUKoB" UK
"UccneqoBanue AeHCTBUSA IIOCTOSHHOTO
MarHura Ha pamKy ¢ TOKOM"

131

Du3n4ecKuil IPaKTUKYM 110 TEME
"U3mepenne cunbsl Amniepa" wim "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHre MarHuTHON MHIYKIIMU Ha
OCHOBE U3MEpEeHHUs cuiibl Amrepa"

132

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue saBiI€HUS 3JIEKTPOMarHuTHOM
uHaykuu'" wim "OnpeaeneHue HIyKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABiI€HUS CAMOUHIYKIIMH"
niun "COopka MOJENH JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue nepuoia CBOOOIHBIX KoJeOaHui
HUTSHOTO U NMPY>KMHHOT'O MasiTHUKOB"

135

Du3n4eCcKuil IPAKTUKYM 110 TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM




MasiTHUKe"

136

DuU3NYECKU MPAKTUKYM 1O TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
MOCIIeI0BATENbHO COETUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HICTOYHUKOB CBETA B
LEMU TepEMEHHOro ToKa"

137

®usznyeckuil mpakTukyM no teme "M3yyenue
MapaMeTpoB 3BYKOBOM BOJIHBI"

138

Du3n4ecKuil IPaKTUKYM 110 TEME
"U3mepenne nokazaresns NpeaoMIICHUs
crexna" i "llomydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3€pKajia U JUH3BI"

139

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BElleCTBa (Ha mpuMepe
)kuakux auH3)" win "M3mepenne GokycHoro
paccTOsIHUSA pacCeUBAOMINX JIMH3"

140

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue audpakuun, nHTEpHEepeHInn
Y noJisipu3anuu ceera'

141

Du3n4ecKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

Du3n4ecKuil IPaKTUKYM 110 TEME




"N3mepenue noctossHHOM [l1aHka Ha ocHOBe
uccnenoBanus Gororddexra" uu
"UccneqoBaHue 3aBUCUMOCTH CUIBI TOKA
4yepes CBETOAUO OT HalpsiKeHUs "

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue cuekTpa pa3peskeHHOTo
aTOMapHOT0 BOAOPOJA U U3MEPEHNE

143

noctosiHHOM Pundepra"

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
144 UCIIOJIb30BaHUEM JI03UMETpa Uin
"H3yueHne noriomeHus 0eTa-4acTuiy
aTroMuHrEeM"

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmronenus 3BE34HOTO HEOA
HGBOOPY)KéHHBIM TJIa30M C UCIIOJIBb30BAHUEM
KOMITBIOTEPHBIX IIPWIOKECHUN IS

145 OMpPCACIICHUSA IMOJIOKCHUA H€6GCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iusi CeBepHOro MoyIapus U sipKue
3BE31b6l" win "HaOmroneHus B TEIECKOI
JIyHbI, mIIaHET, TYMaHHOCTEN U 3BE3THBIX

cKoruieHui"

O0001eHre U cUCTEMAaTU3aIMs 3HAHU.
146 Ponw ¢pusuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHIECKOM,

COITMATbHOM M ATUYECKOH chepax




JACATCIIBHOCTH YCJIIOBCKA

147

O0001eHre 1 cUCTEMATU3aIMs 3HAHU.
Ponb u MecTo Gpu3uku 1 aCTpOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O06o001IeHNe U CHCTeMAaTH3alns 3HAHUH.
Ponw ¢pusmueckoit Teopuu B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3NYECKON KapTHHE
MUpa, MECTO (PU3UUECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IIPUPOAC

149

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teMme "Kunematuka"

150

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

151

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Jlunamuka"

152

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "CTraTtuka TBepaoro tema"

153

O06o0011eHNe U cUCTeMaTU3als 3HAHUH 110
TeMe "3aKOHBI COXPAaHEHUs B MEXaHUKE"

154

O00011eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

155

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TenaoBbie MalIMHbI"

156

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110




TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®a30BbIe IEPEXOBI"

157

O0001IeHNe U cUCTEMATU3ALMS 3HAHUHN 110
Teme "DnekTpudeckoe mnoie"

158

O0o01IeHre U cUCTeMaTHU3alus 3HAHUN T10
teme "TloCTOSITHHBIN AIeKTpUYEeCKUd TOK"

159

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Toku B pa3nnyHbIX cpepax”

160

O0001eHre U cUCTEMATU3aLMs 3HAHUHN 110
TeMe "MarauTtHoe noie"

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATHU3ALMS 3HAHUN 110 TEME
"OneKkTpoMarHuTHasi MHAYKIus"

162

PesepBHelit ypok. O600IICHHE 1
CHUCTEMATH3AIUs 3HAHUHN 10 TEME
"Mexaundeckue koneoanus"

163

PesepBHelit ypok. O600IICHHE 1
CUCTEeMAaTH3aIHs 3HAHUH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJleOaHus "

164

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTH3alys 3HaHUi 110 TemMe
"MexaHn4yecKue 1 3JIEKTPOMarHUTHBIE
BOJIHBI"

165

PeseprubIil ypok. O6001IeHNE 1
cucTeMatusanys 3Hagui mo treMe "Ontuka"

166

PesepBHelit ypok. O600IICHHE 1




cucTeMaTru3anys 3HaHui 1o TeMe "OCHOBBI

CTO"

167

PeseprubIil ypok. O6001IEHNE U
cucTeMaTH3alys 3HaHUi 110 TemMe
"KopnyckysipHO-BOITHOBOM Ayasin3m"

168

PeseprubIil ypok. O6001IeHNE U
cucTeMatusanys 3Hagui mo treMe "dusuka
aroma'"

169

PesepBHelit ypok. O600IICHHE 1
cucreMarusanus 3HaHui no treme "dusnka
aTOMHOTO Si7[pa U 3JIEMEHTApPHbBIX YacTuir"

170

PesepBHelit ypok. O600IICHHE 1

CHUCTEMATH3AIIMs 3HAHUHI 110 TeME " DIIEMEHTEI

actpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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