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IosicHuTeIbHAS 3aNIUCKA

Pa6ouas mporpamma o ¢usuke s yuanuxcest 10 -11 knaccos (mpoduiasHOro
YPOBHSI) COCTaBJIeHA Ha OCHOBE:

o ODeseparbHOr0 KOMIIOHEHTa ['0cyAapCTBEHHOIO CTaHAapTa CpelHero oO0-
iero obpasoBanus (6a30BOro ypoBeHb) Mo ¢u3uke, yrBepxaeHHsid MO P® ot
05.03.2004 Ne1089;

e ODepepanbHBINA 0a3UCHBIN YUeOHBIN M1aH 0011e00pa30BaTEIbHBIX yUpeK/Ie-
Huii Poccuiickoit @enepanuu, yTBep>XIeHHBIN Mprukazom MuHobpazoBanus PO ot
09.03.2004r. Ne 1312.

JlanHas pabouast mporpamMma paccudtana Ha 345 ydeOHbIX yacoB (5 4acoB B
HEJEIIo, 2 roa 00yUeHHs)

N3yuyenue puznkn Ha npoPpuILHOM YypPOBHe cpeHero o0mero oopa3oBanust
HaNpaBJIEHO HA JOCTHIKEHHUE CJIeIYIOIHUX Lesei:

- OCBOEHHE 3HAHHK O METOJ[aX HAYyYHOI'O IMO3HAHUs MPHUPOLbl; COBPEMEHHOU
¢dusrvecKoll KapTHHEe MHUpa: CBOMCTBAX BEILIECTBA U IOJIS, IPOCTPAHCTBEHHO-BPE-
MEHHBIX 3aKOHOMEPHOCTSX, TUHAMHUYECKUX M CTATUCTHUYECKUX 3aKOHAX MPHUPOJIbI,
sJIEMEHTAPHBIX YaCTUIaX U (PyHIaMEHTAIbHbBIX B3aUMOAECHCTBUSIX, CTPOSHHUH U 9BO-
monuy BeelleHHOM; 3HAKOMCTBO ¢ OCHOBaMHM (pyHJIaMEHTAIbHBIX (PU3UUECKUX TEO-
pHif - KJITACCHYECKON MEXaHHMKH, MOJIEKYIIPHOKUHETHUYECKOH TeOpuH, TepMOINHA-
MUKH, KIIACCHYECKOM DJIEKTPOJUHAMHUKH, CIIEHUATFHON TEOPHH OTHOCUTENILHOCTH,
BJIEMEHTOB KBaHTOBOH TEOpUH;

- OBJIaJICHUE YMEHUSIMH IIPOBOIUTH HAOIOEHHUS, IUIAHUPOBATH U BBITIOJIHSTh
DKCIIEPUMEHTHI, 00paldaThIBaTh Pe3yJibTaThl U3MEPEHHH, BBIIBUIATh TMIIOTE3BI U
CTPOUTH MOJIEIH, YCTaHABIUBATH MPAHUILBI UX IPUMEHUMOCTH;

- MpUMEHEHUEe 3HAHWUM JJIS1 OOBSICHEHUS SIBIIGHUN IPUPOMIbI, CBOMCTB Bellle-
CTBA, IPUHIUIIOB PaOOTHl TEXHUYECKUX YCTPOUCTB, pelIeHus pU3NUEeCKuX 3a/ad,
CaMOCTOSITEJILHOrO IMpUOOpeTeHus: HHPOpMauud (U3UYECKOTO COAECPXKAHUS U
OIIEHKH JJOCTOBEPHOCTH, MCIIOJIb30BaHUSI COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHO-
JIOTH# C IIEeJIBIO TMOKCKa, epepaboTKH U MpeabsBIeHUs yueOHOH 1 Hay4HO-IIOITy-
nspHOM nHOpMaIHH 1Mo (PU3UKE;

- pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEH B IIpoliecce perneHus: (PU3NIeCKUX 3a/1ad U CaMOCTOSITEIBHOIO MPHU-
0o0OpeTeHUs HOBBIX 3HAHUH, BHITTOTHEHHSI SKCIIEPUMEHTAIbHBIX UCCIIE0OBaHUM, IO/~
TFOTOBKHM JIOKJIaI0B, peepaToB U IPyrux TBOPUECKUX paboT;

- BOCIIMTaHHEe YOEXJIEeHHOCTH B HEOOXOIUMOCTH OOOCHOBBIBATh BbICKA3hIBae-
MYIO MO3HUIHIO, YBAXUTEILHO OTHOCUTHCS K MHEHHIO OINIIOHEHTA, COTPYAHUYATh B
IIPOIIECCE COBMECTHOT'O BBIMOJIHEHHSI 3aJlau; FOTOBHOCTH K MOpPaJbHO-3TUYECKON



OIIEHKE HCIIOIb30BaHMS HAYUYHBIX TOCTUXKEHUW; YBKEHHsSI K TBOPLIAM HAYKU U TeX-
HUKH, 00eCIIeYnBAIOIIMM BEIYIIYIO POJb (PU3UKHK B CO3/IaHUHA COBPEMEHHOI'O MUpPa
TEeXHUKU;

- HCIIOJIb30BaHME MPUOOPETEHHBIX 3HAHUM U YMEHHM JUIsl peLIeHUs IIpaKTHye-
CKHUX, pAllMOHAIBHOTO ITPUPOAOIIOIB30BAHUS U OXPaHbl OKpYXKAIOLIEeH cpeibl, ooec-
redeHus 0e30IaCHOCTH KU3HEIEATEIFHOCTH YeJloBeKa U 001IecTBa.

TpeGoBaHusl K YPOBHIO NOATOTOBKH BbINYCKHHKOB

B pesynbrare u3ydenus GU3UKUA Ha MPO(PHUILHOM YPOBHE YYEHHK JOJDKEH:
3HATH/TIOHUMATh:

- CMBICII TIOHSTHH: (pU3UUecKoe SIBICHUE, PU3nUecKas BeInInHa, MOJEIb, I'H-
1ore3a, IPUHIKI, TOCTYJIAT, TEOpHs, MPOCTPAHCTBO, BpeMs, UHEpLUAIbHAs CH-
cTeMa OTcYeTa, MaTepHrajbHas TOUKa, BEIIEeCTBO, B3aUMO/ICHCTBUE, HEaJIbHBIN I'a3,
pE30HaHC, AJIEKTPOMArHUTHBIE KOJIeOaHus, 2JIEKTPOMarHiTHOE II0JI€e, JIEKTpOMAr-
HUTHAas BOJIHA, aTOM, KBaHT, ()OTOH, AaTOMHOE SIJIpO, Ie(heKT Macchl, SHEPTHUSI CBSI3H,
PaqMOaKTHBHOCTD, HOHM3HUPYIOILee U3TydeHHe, [IIIaHeTa, 3Be3/ia, rajlakTuka, Bee-
JIEHHAS;

- CMBICH (PU3UYECKHUX BEJIMYUH: TIepeMelleHre, CKOpOCTh, YCKOPEHHe, Macca,
CuIa, JaBJIEHHE, UMITYJIbC, paboTa, MOIIHOCTh, MEXaHUYECKasi DHEPIusi, MOMEHT
CHJIBI, TIEPHMOJI, YaCTOTa, aAMIUTUTYIa KoieOaHMi, [UIMHA BOJHBI, BHYTPEHHSIS DHEP-
I'Usl, CPEHSIS KHHETHYeCKasi JHEPTHsl YaCTHUI] BEIIeCTBa, aOCOIIOTHAs TeMIlepaTypa,
KOJIMYECTBO TEILIOTHI, YEIbHAs TEINIOEMKOCTb, yIeJIbHas TeIIoTa napoobpa3oBa-
HYsl, YEJIbHAs TEIUIOTa IUIaBJICHUS, YJeJbHas TEeIUIOTa CrOpaHus, dJeMEeHTapHBIN
DJIEKTPUYECKUI 3apsifl, HATPSHKEHHOCTh DJIEKTPUIECKOro MOJIsl, pa3HOCTH IOTEHIH-
aJIOB, DIIEKTPOEMKOCTb, SHEPTHSI JICKTPUIECKOT0 IIOJIsL, CUJIa JIEKTPUIECKOTO TOKA,
DIIEKTPUYECKOE HAIPSDKEHHUE, DIIEKTPUUECKOe COMPOTHUBIIEHHUE, DJIEKTPOIBUKYIIAs
CHJIa, MArHUTHBINA [TOTOK, MHAYKIKS MAarHUTHOTO IOJISl, UHAYKTUBHOCTH, YHEPIHSI
MarHUTHOTO II0JIsl, IIOKa3aTelb MPEJIOMIICHHUSI, OTITUYeCKast CHJIa JINH3GI,

- CMBICH (PU3UYECKHUX 3aKOHOB, IPUHIIMIIOB M IIOCTYJATOB ((OpMYJIHUPOBKA,
I'PaHMIBI IPUMEHUMOCTH ): 3aKOHBI IMHAMHUKH HBIOTOHA, IPUHIIHIIEI CyIEPIO3HUIIUH
Y OTHOCUTEJILHOCTH, 3aK0H Ilackais, 3akoH Apxumena, 3akoH ['yka, 3akoH BceMup-
HOI'O TATOTEHHMs, 3aKOHBI COXPaHEHHS SHEPTHH, UMITYJIbca U IJIEKTPUIECKOro 3a-
psla, OCHOBHOE ypaBHEHHE KHHETHYECKOH TEOpUHU Ia30B, YpaBHEHHE COCTOSHUS
UIeaJILHOrO ra3a, 3aKOHBI TEPMOJAMHAMUKH, 3aKoH KyroHa, 3akoH OMa J11sl [TOJIHOM
1enu, 3akod Jxoyis - JIeHia, 3aKOH 3JIeKTPOMarHUTHOW WHJTyKI[UH, 3aKOHBI OTpa-
YKEHHUs U IIPEJIOMJIEHHUS CBETA, MIOCTYJIAThI CIIEHUAIEHON TEOPHH OTHOCUTEIBHOCTH,
3aKOH CBSI3H MacChl M SHEPTHUH, 3aKOHBI oTodddexTa, mocryaarsl bopa, 3akoH pa-
JIMOAKTUBHOI'O paciiajia; OCHOBHBIE IMOJIOXKEHUSI U3y4aeMbIX (PU3NUECKUX TEOPUH U
UX pOJjib B (POPMHUPOBAHUH HAYYHOI'O MUPOBO33PEHUS;



- BKJIaJl POCCHUMCKUX U 3apyOeXKHBIX YUCHBIX, OKA3aBIIHNX HAUOOJIbIIEE BIIUS-
HHE Ha pa3BUTHE (PU3UKH;

YMETh:

- OITUCHIBATh ¥ OOBSICHATH Pe3yJIbTaThl HAOIIOACHUN U SKCIIEPUMEHTOB: HE3a-
BUCHUMOCTH YCKOpPEHHS] CBOOOIHOTO MaJeHHsI OT MacChl MAJIal0LIEro Tejia; Harpesa-
HME Ta3a IIPH ero OBICTPOM CXKATHH M OXJIAXICHHUE IIPU OBICTPOM pacIIMPEHUH,; 10~
BBILICHKE JaBJEHUs I'a3a [PHU €ro HarpeBaHUU B 3aKPBITOM COCYyZe; OpOyHOBCKOE
JBYDKEHHE; DJIEKTPHU3AIHIO TeJl IIPU UX KOHTAKTe; B3aUMOJEHCTBHE IIPOBOJHUKOB C
TOKOM; JIeMCTBHE MarHUTHOTO TOJIsi HA MPOBOJHUK C TOKOM; 3aBUCUMOCTH COIIPO-
TUBJIEHHUS TIOJIyIIPOBOJHUKOB OT TEMIIEPaTyphbl U OCBEIIECHHUS; SJIEKTPOMAarHUTHYIO
MHAYKIIMIO, PaclpoCTpaHeH:He 3JIeKTPOMArHUTHBIX BOJIH; JMCIIEPCHIO, UHTepde-
PEHIIHIO U T(PAKIUIO CBETa; U3JLy4eHUe U MOTJIOIEHNE CBETa aTOMaMu, JINHeWYa-
ThI€ CIIEKTPBI; (OTOd(P(PEKT; pafioOaKTUBHOCTE;

- IPUBOJMTH IIPUMEPBI OTIBITOB, HJUTIOCTPUPYIOLIMX, YTO: HAOIIOAEHUS B OKC-
IIEpUMEHT CITy>KaT OCHOBOH ISl BBIIBUKEHHUS TUIIOTES U IOCTPOEHHUS HAY YHBIX T€O0-
puii; SKCIIEPUMEHT I03BOJIIET IIPOBEPUTHh MCTUHHOCTh TEOPETHYECKUX BBIBOJIOB;
(uzrUuecKast TEOPHsl JaeT BO3MOXXHOCTh OOBACHSATD SIBJICHUS IPUPOJBI U HAYYHbIE
(baxTel; huzMUecKas TEOpHUs I03BOJISET NPEICKA3BIBATE €1lle HEU3BECTHBIE SBJICHUS
¥ UX 0COOEHHOCTH; IIPU OOBICHEHUHU MPUPOTHBIX SBICHUN UCIONB3YIOTCA (DU3Hde-
CKU€ MOJIEJIH; OJIUH U TOT K€ IMPUPOIHBIM OOBEKT UITU SIBJIEHUE MOXXHO UCCIIEN0BATh
Ha OCHOBE HCIIOJIL30BaHUS Pa3HBIX MOJIeJei; 3aKOHBI (PU3UKHU U GU3NIECKHE TEOPUH
MMEIOT CBOH OTpe/ieJIeHHbIE I'PaHULIbI IPUMEHUMOCTH;

- ONKCHIBATh (DyHIaMEHTAJIFHBIE OIBITHI, OKa3aBIIUE CYIIECTBEHHOE BIMSHUE
Ha pa3BUTHE GUIKMKH; - IPUMEHSITH IOJIyYeHHbIe 3HAHUS I peleHus pU3NIECKuX
3a/1ad4;

- OIpEeJIENATh: XapakTep (GU3nIecKoro mpouecca 1o rpaduky, Tabumue, Gpop-
MyJie; TPOAYKTHI SAEPHBIX peakiUii Ha OCHOBE 3aKOHOB COXPaHEHHs SJIEKTpUYe-
CKOT0 3apsifia ¥ MacCOBOI'O YHUCIIA;

- M3MEpPATH: CKOPOCTh, YCKOPEHHE CBOOOJHOIO IaJeHus; Maccy Tela, IIoT-
HOCTB BEIIECTBA, CUILY, paboTy, MOLIHOCTD, SHEPTHIO, KOG GHULUEHT TPEHUS CKOJIb-
JKEHUsI, BIIAXKHOCTH BO3/lyXa, YACIbHYIO TEIUIOEMKOCTh BELIECTBA, YACIbHYIO Tell-
JIOTY ILIaBJIEHUS JIbJIA, DJIEKTpUIecKoe conpoTtusienue, DJC u BHyTpeHHEee COmpo-
TUBJICHAE HCTOYHHUKA TOKa, IIOKa3aTeIb IIPEIOMIICHHS] BEIIECTBA, ONTHIECKYIO CHITY
JIVH3BI, JJIMHY CBETOBOM BOJIHBI; IPEJCTABISITh Pe3yJIbTaThl M3MEPEHUM C YYETOM
HX TOTPEIIHOCTEN;

- IPUBOJIMTH IPUMEPHI IIPAKTHIECKOT0 IPUMEHEHUs PU3NYECKUX 3HAHUK: 3a-
KOHOB MEXaHHMKH, TEPMOJMHAMHUKHU U 3JIEKTPOJAUHAMUKH B DHEPIETUKE; PA3IUYHbIX
BUIOB 3JIEKTPOMArHUTHBIX U3ITyYSHHH ISl Pa3BUTHSL PO~ ¥ TEJIEKOMMY HUKAIIHH,
KBaHTOBOMU (DU3MKHU B CO3JAHUHU SIIEPHON SHEPIETUKH, JIa3€POB;

- BOCIIPUHUMATh ¥ HAa OCHOBE I0JIyUYE€HHBIX 3HAHUN CaMOCTOSTENBHO OLEHH-
BaTh MH(pOpMaIMIO, cosepKallyiocs B coobmenusx CMU, Hay4HO-NOIMYJISIPHBIX



CTAThAX; UCIIONB30BaTh HOBBIE HH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl IIOKCKa, 00pa-
OOTKH M IIpeIbsBieHus HHYOPMALIUH 110 (HU3HKE B KOMIIBIOTEPHBIX 0a3aX JaHHBIX
u ceTsx (cetu MHTEpHETA);

MCITIOJIb30BaTh MPHOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKOM IeATENIbHO-
CTH U MOBCEJHEBHOM XU3HU JUIA:

- obecrieyeHus1 6E30MaCHOCTHU KUZHEAEATEIIBHOCTH B IIPOLIECCE HCII0JIh30Ba-
HHsI TPAHCIIOPTHBIX CPENICTB, OBITOBBIX IEKTPOIPHOOPOB, CPEACTB PALIHUO- U TEJlE-
KOMMYHHUKAIIIOHHOH CBSI3H;

- aHaJin3a U OIEHKH BJIHUSHUS Ha OPraHU3M 4YeJoBeKa U Jpyrue OpraHu3MBbl
3arps3HEHUS OKpPYXKalOLIEN CpeIbl;

- PAIMOHAIIBHOTO IPUPO/IOOIB30BaHUS U 3aIUTEl OKPYXKAIOLIEH CPEJIbI,

- OIIpeieNIeHUs COOCTBEHHOM ITO3ULIMH 10 OTHOIIEHHIO K 9KOJOTHYECKUM IPO-
OJieMaM U TTOBEJIEHUIO B IPUPOJHOU CPELE;

- IpUOOpETeHHsT MPAKTHUECKOTO OIbITa JESATEIBHOCTH, INPEIIIECTBYOIIEN
po(heCCHOHATIBHON, B OCHOBE KOTOPOH JIEKUT JaHHBIA y4eOHbIN IpeIMET.



YuyeOHO-TeMATHYECKUH NJIAH

10 xnace
HaunmenoBanue pasziejioB U TeM KonunvectBo yacos bopMBI
BCEro | Teopus | Mpak- | KOHTPOJI
THKa

Paznen 1. ®usnka kak Hayka. MeToabl HAY4YHOTrO0 10- 2 2
3HAHHA
Hroro mo pasgeny: 2 2
Pa3znen 2. Mexanuka
2.1. Kunemaruka 14 5 9 JLp. 1-12
2.2. Jlunamuka 7 2 5 K.p.1-3
2.3. CuIibl B MEXaHUKE 13 5 8
2.4. 3aKOHBI COXPAHEHUSI B MEXAaHUKE 14 5 v
2.5. JIBm>keHue TBEpAOro Tella, CTaTHKa 10 4 6
2.6. Mexanuka ieopMUpyeMbIX Tl 6 2 4
Jlabopamopnulii npakmuxkym 14 14

Hmozo no pazoeny: 78 23 55
Pazoen 3. MonexyasipHas pusuka
3.1. MostekynsipHas pu3uka 12 5 7 JL p. 13-
3.2. TepmoauHamMuka 8 3 5 20
3.3. B3aumHoe npeBpalleHue XXHUIAKOCTEH U Ia30B. K.p.4,5
Tepable Tena. 14 6 8
JlabopamopHulii npakmukym 10 10

Hmozo no pazoeny: 44 14 30
Pazoen 4. InexTpogHHAMHUKA
4.1. DnexTpocTaTuka 13 5 8 JL p.21-
4.2. 3aKOHBI TOCTOSIHHOTO TOKa 21 8 13 28-
4.3. DIEeKTpUYECKHA TOK B pa3JIMYHbIX Cpefax 11 4 7 K. p.6,7
JlabopamopHulii npakmukym 6 6

Hmozo no paszoeny: 51 17 34

Hmoeo: 175 56 119




Y4yeOHo-TEeMAaTHYECKHH IJIAH

11 xnace
HammeHnoBaHue pa3zesioB U TEM KosnnyectBo yacoB bopmbl
BCEro | Teopus npaK- KOHTPOJIS
THKA
Pazoen 4. InexrpormHaMuKa (MPOX0JKEHHE)
4.4. MarautHO€ 10JIE TOKA 5 2 3 JL. p. 1
4.5. DneKTpoMarHuTHas HHIYKIHs 11 4 7 K.p. 1
Hmozo no pazdeny: 16 6 10
Pazoen 5. Kosiebanusi 1 BOJHbI
5.1. Mexanun4eckue KojaeOaHus 6 2 4 JLp. 19
5.2. DjeKTpOMarHUTHbIE KOJCOaHHsI 10 4 6 K.p.23
5.3. IIpou3BoACTBO, MEepeiaya U UCIIOIb30BaHHE DIEKTPU-
YeCKOI SHepruu 5 2 3
5.4.MexaHH4eCKHE U DJIEKTPOMArHUTHBIE BOJIHBI 15 5 10
Jlabopamopnulii npakmukym 18 18
Hmozo no pazoeny: 54 13 41
Pazoen 6. OnTuka
6.1. 'eomeTpuyeckas ONTHKA 12 5 7 K.p.4
6.2.CBETOBBIE BOJIHBI 12 5 7
6.3.M3nyueHne U ClIeKTPhI 5 2 3
Hmozo no pazoeny: 29 12 17
Pa3zoen 7. OcHOBBI TEOPHH OTHOCHTEJILHOCTH 4 2 2
HTtoro mo pasaeiy: 4 2 2
Pazoen 8. KBantoBasi puzuka
8.1.CBeTOBbIE KBAaHTHI 7 3 4 JL. p. 21-
8.2.AtomHast pusuka 15 5 10 28
8.3.du3uKa aTOMHOTO sijipa. DJIEMEHTapHbIE YaCTULIBL. 18 8 10 K. p. 5-7
Jlabopamopuwiil npakmukym 8 8
Hroro nmo pazaeiy: 48 16 32
Pazoen9. 3nauenue pu3UKH 11l pa3BUTHA MUPA U
pa3BHTHSI POU3BOAUTEIBHBIX CHJI 001 eCTBA 2 1 1
Htoro nmo paszgeiy: 2 1 1
Htorosoe noBTOpeHHE 17
HUroro: 170 55 106




COAEPKKAHHUE YYEBHOI'O ITPEJIMETA «®U3UKA»
OPU3UKA KAK HAYKA. METOJAbI HAYYHOTI'O ITO3HAHMU S

dusznka — GpyHIaMeHTaNIbHAs Hayka o npupoje. Haydnsle MeTozpl MO3HAHMS
OKpy’Karolero mupa. Poip skcneprMeHTa U TEOPUM B IPOLIECCE IMO3HAHUS IPU-
pozsl. MonenupoBaHue SBIEHUN U 00BeKTOB IIpUposl. Hayunbie runoressl. Ponb
mamemamuxu 6 pusuxe. Pu3NUecKre 3aKOHbI U TEOPUH, IPAHUIIBI UX TIPUMEHUMO-
ctdu. Ilpunyun coomeemcmeus. Pu3ndeckast KapTHHA MUPA.

MEXAHHUKA

MexaHudeckoe ABMKEHHE U er0 OTHOCUTENBHOCTh. Y PAaBHEHHUSI IIPSIMOJIAHEN-
HOTO PaBHOYCKOPEHHOTO JIBIDKEHUs. [[BHKeHUe 110 OKPYXKHOCTH C ITOCTOSHHOM 110
MOJIYJIFO CKOPOCTBIO. LIeHTpocTpeMuUTeIbHoe YyCKOPEHHE.

[TpuHIMI Cymnepro3ulyy Cujl. 3aKOHbI JUHAMHUKU. MHepluanbHble CUCTEMEI
orcueta. [IpuHnmn otHOocutensHOCTU 'anunes. Illpocmpancmeo u 6pems 6 Kaaccu-
YecKkoll MexaHuke.

Cuiiel B MEXaHHUKE: TSKECTH, YIIPYTOCTH, TPeHUs. 3aKOH BCEMUPHOTO TATrOTE-
Hus. Bec 1 HeBeCOMOCTB. 3aKOHBI COXPaHEHUS UMITYJIbCA U MEXaHUYECKOM SHEPIUH.
Henonvzosanue 3ak0H08 MeXAHUKU 015t 00bACHEHUs 08UNCEHUSA HebecHbIX mel U OJis
Pazeumus KOCMu4eckux uccne0oeanuti. MOMeHT CHIIbL. Y CJIOBUSI PABHOBECHSI TBEP-
JIOTO Tea.

Mexannueckue Kojaebanus. AMIUIATYa, TIEPHOJ, YacTOTa, ¢haza KoieOaHuil.
VpaBHeHue rapMoHndYeckux Kosiebanuii. CBOOOAHBIE U BBIHYKJEHHBIE KOJIEOaHUs.
Pesonanc. Aeémoxonebarnus. Mexannueckue BOJIHBL. [[11MHa BONHBL Ypaenenue 2ap-
MOHUYECKOU BOHYL.

Ha6ronenue v onucaHue pa3IMuHbIX BUJOB MEXAHUYECKOIO IBUKEHUSI, paB-
HOBECHS TBEPAOIO Teja, B3aUMOACUCTBHUS Tell U 00bAICHEHHME DTUX SABJIEHUN Ha OC-
HOBE 3aKOHOB JUHAMHUKH, 3aKOHA BCEMUPHOI'O TATOTEHUsI, 3aKOHOB COXpAHEHHUsI UM-
IyJIbCa U MEXaHUYECKON YHEPIUU.

IIpoBenenue 3KcNePUMEHTAJbHBIX HCCIEAOBAHMI PABHOYCKOPEHHOIO JIBH-
YKEHUS Tell, CBOOOIHOIO MaJeHHsI, IBHKSHHSI TeJI 10 OKPY>KHOCTH, KOJIeOATEIbHOTO
JIBFDKEHUS TeJl, B3aUMOAEHCTBUSA Tell.

IIpakTnyeckoe npuMeHeHne PU3HUYECKUX 3HAHUHI B NOBCEIHEBHOM KM3HHU
JUISL ydeTa: HHEPTHOCTH TeJl U TPEHUs NPU JIBUXKEHUU TPAHCIIOPTHEIX CPELCTB, pe-
30HAHCA, 3aKOHOB COXPAaHEHUS YHEPTUM U UMILYJIbca IPU ACUCTBUM TEXHHUYECKHX
YCTPOWCTB.



MOJIEKYJISIPHAST PU3UKA

AToMHCTHYECKAs TUTIOTE3a CTPOSHUS BEILECTBA U €€ SKCIIEPUMEHTAJIbHBIE J10-
KasarebcTBa. Mojienb uaeabHoro raza. AdconoTHas TeMieparypa. Temmeparypa
KaK Mepa cpeHell KUHETHYECKOW PHEepPruy TEIUIOBOrO JBMKEHHs 4dacTull. CBs3b
MEX/Ty JTaBJICHHEM UJIeaJIbHOTO I'a3a U CpelHe KUHETUYECKOW SHEPIrUel TEIIOBOIO
JIBU)KEHUSI €r0 MOJIEKY L.

YpaBHeHUE COCTOSIHUS HealIbHOrO rasa. M3omnpoueccsl. I panuyvt npumenu-
MOCmU MOOeNU UOeabHO20 2a3a.

Mopeinb cTpoeHust xunkocteil. [logepxnocmuoe namsoicenue. HacpllieHHbIE U
HEHACBIIIIEHHbIE Mapbl. BiaXXHOCTh BO3/yXa.

Moenb cTpoeHust TBepAbIX Tel. Mexanuueckue ceoticmea meepovrx men. 13-
MEHEHHMSI arperaTHhIX COCTOSIHUI BEIECTBA.

IlepBsIii 3aK0H TepMOIWHAMUKU. AnuabaTHBIN Mpouecc. Bropoil 3akoH Tep-
MOJUHAMHUKH U €20 cmamucmuieckoe ucmonxkosarnue. I IpuHIuUIIbl [edCTBUS TEILIO0-
BeIX MamuH. KITJ] TerutoBoii MammwHb!. [Ipo6aeMbl 23HEPreTUKU U 0OXpaHa OKpyXKa-
IOIIEN CpeJibl.

Ha6ronenue n onucanue OpOyHOBCKOTO JABM)KEHHUSI, TIOBEPXHOCTHOI'O HAT-
YKEHUS XUIKOCTH, NU3MEHEHU arperaTHbIX COCTOSIHUN BelecTBa, CIIOCOO0B M3Me-
HEHUS BHYTPEHHEH SHEPruu Teja U 00bsiCHEHHe 3THX fIBJIEHHH Ha OCHOBE IIpEJ-
cTaBJIeHUH 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH BEILIECTBA U 3aKOHOB TEPMOJIMHA-
MUKH.

IIpoBenenune n3mMepeHui qaBIeHUs Ia3a, BIAXXHOCTU BO3/lyXa, yAEJIbHOM Tel-
JIOEMKOCTH BEIIECTBA, yACJIbHON TEIUIOTHI IUIABJICHUS JIbJIA; BbINOJHEHHE JKCIie-
PUMEHTAJTbHBIX HCCJIEJOBAHMI M30IIPOLECCOB B rasax, NpeBpallleHUi BelecTBa
U3 OJTHOTO arperaTHOro COCTOSIHHS B APYTOE€.

IIpakTHyeckoe mNpuMeHeHHe (PHU3MYECKHX 3HAHUH B MNOBCEIHEBHOM
JKH3HH:

IIPH OI[EHKE TEIJIOMPOBOJHOCTH U TEINIOEMKOCTH Pa3IuYHbIX BEIIECTB;

JUTSL KCTIOJIB30BAHUS SIBIICHUS OXJIXKIEHUSI )KUJIKOCTHU IIPU €€ UCIIapEeHHH, 3a-
BHCHMOCTHU TEMIIEPATyPbl KUIIEHUS BOZBI OT JAaBJICHUSI.

O0bsicHeHHe YCTPOHCTBA U NMPUHIMIIA AEHCTBHSA [1apOBOM U ra30BOM Typ-
OuH, IBUTaTesisi BHYTPEHHETO CrOpaHus, XOJI0WIbHHUKA.

IJIEKTPOANHAMUKA

DieMeHTapHBIN AJIEKTPUUYECKUN 3apsifi. 3aKOH COXPaHEHHs JJIEKTPUYECKOI0
3apsina. 3akoH Kysnona. HanpsokeHHOCTB aiiekTpudeckoro nouist. Ilpunmmn cymep-
MO3UIUH AJIeKTprueckux nosei. [lotenuuan snekrpudeckoro nois. Ilorenmuains-
HOCTB 3JIEKTPOCTATUYECKOr0 MoJisl. Pa3HOCTH IOTEHLIMAIIOB.



ITpOBOHHMKH B 3JICKTPUYECKOM T10JIe. DeKTprudeckas eMKkocTb. Kongencarop.
JIM3JIEKTPUKH B DJIEKTPHUUECKOM I10JIe. DHEPIHsl DIEKTPUIECKOIO OIS,

Onextpuyeckuii Tok. [TocnenoBarenbHoe U MapalieNbHOE COEAUHEHUE TIPO-
BOIHUKOB. Diektpoasrkymas cwia (J/1C). 3akon Oma Al MOJHON dJIEKTpUYe-
CKOM 1ernu. DIEKTPUYECKUH TOK B MeTallIaX, )XUJIKOCTSX, ra3ax U Bakyyme. [nasma.
[TonynpoBoguuky. CobcTBEHHAs! M IIPUMECHAs IIPOBOJAUMOCTH TOJIYIIPOBOJIHUKOB.
I TosyipoBOHUKOBBIH qHOA. [101yNnpoeooHuKo8ble NPUOODDL.

Hunykius marautaoro nois. Cuta Amnepa. Cuia Jlopenna. MaraMTHBIA 110-
TOK. 3aKOH 3JieKTpoMarauTHor nuaykuuu @apanes. [lpasuno Jlenua. dnekmpous-
mepumensviivie npubopei. CamouHIyKIust. IHAYKTUBHOCTB. DHEPrHs MarHUTHOIO
noJist. MazHummvule ceolicmea eewjecmaa.

Kone6arenpubiii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KojiebaHus. Bbl-
HY>XJIEHHbBIE SJIEKTpoMarHuTHeIe Kojebanus. Ilepemennsiii Tok. Kondencamop u
Kamyuwika 8 yenu nepemeHno2o moka. AkmugeHoe conpomuenenue. IneKmpuiecKu
peszonanc. [Ipon3BoACTBO, NIepeiada U MOTPEOIEHHE SIIEKTPUUECKON SHEPIHH.

DJIeKTpOMarHuTHOE mosie. Buxpegoe anekmpuueckoe none. CKOpoCTh 3IEKTPO-
MarHUTHBIX BOJiH. CBOMCTBa 3JE€KTPOMArHUTHBIX U3IMy4deHUH. [lpunyunvr paouo-
C653U U mene8UOCHUA.

Caer Kak seKTpoMaruutHast BoiHa. CkopocTh cBeTa. MHTepdepeHus cBeTa.
Kozepenmnocmo. Judpaxuust ceera. dudpaxnuonnas pemerka. [loaspusayus
ceéema. 3aKOHBI OTPAXKEHHUs U TpesioMmiieHus ceta. [loiHoe BHyTpeHHEe oTpae-
nue. Jlucrepcus cBeta. Pa3iuuHble BUIBI DJIEKTPOMArHUTHBIX U3JIyYEHUH U MX
npakTHyeckoe npumenerne. ®opmyia TOHKOH TUH3bL. OnTudeckue npubopsl. Pas-
pewaiowas cnocobHOCMb ONMUYECKUX NPUOOPOE.

ITocTynaTsl crienuaIbHONW TEOPUU OTHOCUTENBHOCTH DWHINTENHA. [[pocmparn-
CME0 u 8pems 8 cneyuanbHol meopuu omuocumenvhocmu. IlonHas sHeprus. Jnep-
rus okost. PenastuBructckuid uMITynbe. C8s13b NONHOU SHEep2UU C UMNYTIbCOM U MAC-
cotl mena. JleekT Macchl U SHEPIHsl CBA3U.

Ha6aronenue u onucaHue MarHUTHOTO B3aUMOJEHCTBUSI IIPOBOJHUKOB C TO-
KOM, CAMOUHIYKIUH, DJIEKTPOMArHUTHBIX KOJIeOaHUH, U3IyYeHHs U IIPHUEMa DJIeK-
TPOMATHUTHBIX BOJIH, OTPaXKCHHS, IPEIOMIICHUS], JUCIIEPCHH, HHTEPPEPEHIINH, 11~
Gbpakiyy ¥ MOJISpU3aLIMU CBETA; 00bSICHEHHE ITHX SABJICHMIA.

IlpoBenenue u3mMepeHuii napaMeTpOB JIEKTPHUUECKUX LENel IPHU IOCe10Ba-
TEJILBHOM U TapajuIeIbHOM COeMHEHUSIX 3JIEMEHTOB Lenu, J1C 1 BHyTpEHHEro co-
IIPOTHBJIEHUSI UCTOYHHKA TOKA, IEKTPOEMKOCTH KOHJEHCATOpa, MHIYKTUBHOCTH
KaTYIIKH, [TOKa3aTelis MPeJIOMIIEHUs] BELECTBA, JAJIMHBI CBETOBOM BOJIHEI, BBINOJI-
HEHHME PKCIMEPHUMEHTANBHBIX HCCIeA0BAHNN 3aKOHOB JJIEKTPUYECKUX LIENeH IMo-
CTOSIHHOT'O U [TEPEMEHHOTO TOKA, SIBIICHUI OTPaXkeHNUs], IpeJIOMIIeHUs], UHTep(depeH-
1M, TUdpaKIvy, TUCIIEPCUN CBETA.



IIpakTHYeckoe NpuMeHeHHe (PU3HYECKHX 3HAHUI B MOBCEAHEBHOM JKH3HH
JUISL CO3HATEIHHOIO COOJTIOICHHSI IIPAaBUII 0€30IacCHOT0 00palleHUs C AJIEKTPOOBITO-
BBIMH IIPUOOpaMHU.

O0bsicHeHHe yCTPOHCTBA U MPHHUIMIA JeHcTBHS (PU3HYeCKUX NMPHOOPOB
H TEXHHYECKHX 00bEKTOB: MYJIETUMETPA, MOJYIIPOBOJHUKOBOIO AUOAA, IIEKTPO-
MarHUTHOTO pejie, JUHAMHKA, MUKPO(OHA, 3JIEKTPOJBUraTessl IOCTOSHHOIO U IIe-
PEMEHHOTO TOKa, JJIEKTPOreHepaTopa, TpaHC(HOopMaTopa, JIylbl, MUKPOCKOIIA, Tele-
cKkoma, criekTporpada.

KBAHTOBASI ®U3UKA

I'mnoreza M. Ilnanka o kBantax. @orosddexr. Ombitel A.I'. Cronerosa.
Vpasuenune A. Ditnmreitna st Gorosdpdexra. @oron. Onvimer I1.H. Jlebeoesa u
C.U. Basunosa.

ITnanerapuas mMoxens aroma. KBaHTOBBIE mIocTysaTel bopa U JiMHEH4YaThbie
crekTpsl. I'unoresa e bpoitis 0 BOMTHOBBIX cBoiicTBax yacTul. Judpakiys siex-
tpoHOB. CoomHnoutenue Heonpedenennocmeil I elizenbepea. Cnonmannoe u 6biHydlic-
OenHoe uznyyenue ceema. Jlazepsl.

Mojenu CTpoeHHUs aTOMHOTO sifipa. SnepHsle cuiibl. HykinoHHas Mo ens sapa.
DHeprust CBs3M sapa. SnepHele cekTpsl. SnepHsie peakuun. Llennas peakuys jie-
nenust siuep. Aoepras snepzemuka. Tepmosodepuoiii cunmes. PaguoakTuBHOCTS. J{o-
3umempus. 3aKOH paiioaKTUBHOr0 pacnana. Cmamucmuueckuii xapakxmep npoyec-
coe 6 mukpomupe. DnemeHmapHvie uacmuyel. PynoamenmanvHoie 63auUMO0eli-
cmeus. 3aKoHbl COXPAHEHUs 8 MUKPOMUPE.

Ha6arogenue 4 oNMcaHHe ONITUYECKUX CIEKTPOB U3YyUYEHHs U IOTJIOIIEHUS,
doroaddexra, paJoaKTUBHOCTH; 00bSICHEHHE ITHX SIBJIEHHH Ha OCHOBE KBaHTO-
BBIX TPEICTABICHUN O CTPOCHUU aTOMa M aTOMHOTO sIpa.

IIpoBeaenne 3KCNePHMEHTAIbLHBIX HCcAe0OBaHUM sBIeHUs GoTodPPeKTa,
JUHEWYaThIX CIIEKTPOB.

O0bsicHeHHEe YCTPOICTBA U MPUHUUNA AeHcTBHA (PU3NYECKHX NpHOOPOB
M TEXHHYECKHX 00HeKTOB: (DOTOIIEMEHTA, Ja3epa, ra30pa3psiAHOro CUETYHKa, Ka-
Mepbl BuiibcoHa, mMy3bIpbKOBOM KaMEpHI.

CTPOEHUE BCEJIEHHOM

ConHeuHast cucTeMa. 3Be3/Ibl 1 UCTOUHUKH UX dHepruu. CoBpeMeHHBIE IIpe-
CTaBJIEHHS O TIPOUCXOXAeHIH U1 3Bosronuu Coinnua u 3Be3a. Hama I'anaxTuka. [Ipy-
rue rajakTuku. I IpocTpancTBeHHbIE MacIiTaObl HabmogaeMoi Beenennoit. Ipume-
HUMOCTH 3aKOHOB (PM3UKU JUIsI OOBSCHEHUS MPHUPOJBI KOCMUUYECKUX OOBEKTOB.
«KpacHoe cMelieHue» B criekTpax rajgaktuk. CoBpeMeHHBbIe B3IUIAbl HA CTPOEHHE
¥ 3BOJIIOLMIO BceneHHOoN.

HaGoxeHue 1 onucaHue JBKEHUST HeOSCHBIX Tell.

KomnbroTepHoe MoieJiIipOBaHUE IBUKEHUS HEOECHBIX Tell.



