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IHHOACHUTEJIBHASA 3AIINCKA

Coneprxanne [Iporpammbl HampaBiieHO Ha (OpMHpOBaHHE €CTECTBEH- HO-
Hay4HOHM KapTHHBI Mupa ydanxcs 10—11 knaccoB npu o0ydeHun ux Gpusuxe
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IIESITEIFHOCTHOTO TIOIXOJa.
IIporpamma cootBerctByeT TpeboBaHusIM GI'OC COO k mWIaHUPYEMBIM JTUY-
HOCTHBIM, NPEAMETHBIM M METANPEIMETHBIM pe3ylbTataM o0ydeHHs, a TaKkKe
YUYUTBIBAET HEOOXOAMMOCTh PEaNn3alii MEXIPEIMETHBIX CBS3eH (H3HMKH C
€CTECTBEHHO-HAYYHBIMH Y4eOHBIMH TpeiMeTaMu. B Hell ompepenstoTcs oc-
HOBHbIE NeJM M3Y4eHHs (PU3MKU Ha YpOBHE CPEIHEro oOmiero oOpa3oBaHMS,
IUIaHUPYEMbIe PE3YJIbTaThl OCBOCHHS Kypca (HM3MKH: JHYHOCTHBIE, MeTa-
MIpe/IMETHBIE, MPeMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma BKJItO4aeT:

IUIAaHUPYEMBbIE PE3YNIbTaThl OCBOEHHUSI Kypca (DPM3MKH Ha 0a30BOM ypOBHE, B

TOM 4HCJIIE TTPEAMETHBIC PE3YNIbTATHI [0 To/laM 00y4eHHUSL;

cojiepkaHue yueOHoro npeamera «duznka» 1o rogam o0y4yeHus;
IpUMEpHOe TeMaTH4YecKoe IUTAHUPOBaHKUE C YKa3aHHUEM KOJMYECTBA YacoB Ha

U3y4eHHE KaKIOH TeMbl U MPUMEPHOH XapaKTEpUCTUKOW ydeOHOW nes-

TEJIbHOCTH YYaIlIUXCsl, peaau3yeMoi IIpH U3y4EHHH ITUX TEM.

OBIIASI XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «®U-
3UKA»

@du3nka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPObI, BEICTYNAs B Ka-
4yecTBe y4eOHOro IIpeAMeTa B IIKOJIE, BHOCHT CYIIIECTBEHHBII BKIIAJ B CUCTEMY
3HaHui 00 okpyxarouiem mupe. LlIkonbHBINH Kype Gu3ukn — crctemoodpa-
3YIOIIUHA JUI €CTECTBEHHO-HAYYHBIX Y4EeOHBIX NPEAMETOB, MOCKOIBKY (H3HU-
YECKUE 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB M SIBIECHHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, ¢pusuueckoii reorpadueit u acrponomueii. Vcrnons3oBanue u ak-
THUBHOE NPUMEHEHHE (M3MYECKHX 3HAHHH ONpenersieT XapakTep W pa3BHTHE
pa3HOOOPa3HbIX TEXHOJOTHMH B C(epe 3HEPreTHKH, TPAHCIIOPTA, OCBOECHUS
KOCMOCa, TMONYy4eHHs HOBBIX MATEpHAJIOB C 33JaHHBIMH CBOWCTBAMHU U JIp.
W3zydyenne pu3muKu BHOCHT OCHOBHOH BKIaa B ()OPMHPOBAHUE €CTECTBEH- HO-
HaYYHOW KapTUHBI MHpA y4aliuxcs, B (OPMHPOBAHHE YMEHHH NPUMEHSTH
HayJHBII METOJI TIO3HAHUSI TP BHITTOJTHEHNH MU YI€OHBIX HCCIIEIOBAHHH.

B ocHOBY Kypca (QU3HKH CpemHEeH MIKOIBI TMONOKEH sl WAeH, KOTOpBIE
MOXXHO PacCMaTpUBaTh KaK IMPHHIMIIBI €TO TIOCTPOCHUSL.

Hoen yenocmnocmu. B COOTBETCTBUHU € HEN KypC ABISETCS JIOTHUECKH 3a-
BEPUIEHHBIM, OH COIACP)KUT MaTepHal W3 BCEX Pa3/eNioB (M3HMKH, BKIIOYAET
KaK BOITPOCHI KIIACCHIECKON, TaK U COBPEMEHHON (H3HKH.

Hoea zenepanuzayuu. B cooTBEeTCTBMM C HEW Marepuan Kypca (H3HKA



00benHEH BOKPYT (hm3mueckux Teopuil. BemymmM B Kypce siBisiercst Qop-
MHUPOBaHHUE NPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MATEPUH, BELICCTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanuzanysi npeanonaraeT MUCHOIb30BaHUE
TYMaHUTapHOTO MOTEHNHaNa (U3NYECKONH HayKH, OCMBICICHHE CBSI3U pa3BU-
TUsL U3KKHU C pa3BUTHEM OOIIECTBA, a TaK)Ke C MHUPOBO33PEHUYECKHMH, HPaB-
CTBEHHBIMHU M SKOJIOTUYECKHMH MPOOIeMaMH.

Hoesn npuxnaonon nanpaenennocmu. Kypc Gusuku mpenmnonaraet 3Ha-
KOMCTBO C IIMPOKHM KPYrOM TEXHHUYECKHX W TEXHOJIOTMYECKUX MPHIOKEHUN
W3YYEHHBIX TEOPHI M 3aKOHOB.

Hoesn rxonozusayuu peanuzyercs IMOCPEICTBOM BBEICHUS JJIEMEHTOB CO-
JIep’KaHMsl, TOCBSIIEHHBIX JKOJOIMYECKUM IpoOjeMaM COBPEMEHHOCTH, KO-
TOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTWH, a TaKkkKe O00CYKACHHS
po0JieM PalOHAIBHOTO MPUPOJOIONB30BaHU M 3KOJIOTHUECKOi Oe3ormac-
HOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3WKHM CpeHel IIKOJbI SBIstoTCs (u-
3udeckue Teopun ((HopMHpOBaHUE MPEACTABICHUI O CTPYKTYpE MOCTPOCHHUS
¢dusnueckoil TeopuH, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M MPHHIIMIIOB B CO-
BPEMEHHBIX NPEACTABICHUSAX O NPUPOJE, I'PAHULAX NMPUMEHUMOCTH TEOPHUH,
JUIs OIIMCAHUSL €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CHCTeMHO-AEATEIbHOCTHBIN MTOAXO0A B Kypce (DM3MKU PeaIu3yeTcs Mpexe
BCEro 3a CUET OPraHU3alUH SKCIIEPHUMEHTAIBHON ASATEILHOCTH 00yJaIOIIXCs.
st 6a30BOro ypoBHs Kypca (PM3UKH — 3TO UCIOJIb30BAaHHE CUCTEMBI (DPOH-
TaJIbHBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB 1 J1a00paTOPHBIX pabOT, KOTOpHIE
B IIporpamMMe OOBbEIMHEHB! B OOIIMI CIHMCOK YUYEHHYECKUX MPAKTHYECKHX Pa-
00T. Brienenue B yka3aHHOM IIepeyHe 1a00paTOPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLICHKH, OCYIIECTBIISETCS y9aCTHHKaMH 00pa30BaTeIbHOrO Ipo-
Hecca UCXoAs U3 0COOEHHOCTEH TeMaTH4eCKOro IUTAHMPOBAHMS M OCHAILECHUS
kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTCs OBIAJICHUE OOYYAIOIMMUCS
YMEHUSAMH TPOBOJNUTH KOCBEHHBIC M3MEPEHUs, MCCICIOBAHUS 3aBHCHMOCTEH
(M3MYECKHX BEIMYHMH M IIOCTAaHOBKY OIIBITOB IO NIPOBEPKE MPEIIOKEHHBIX I'H-
noTes.

Borpioe BHUMaHUE ynemsieTcs PeIeHHI0 PAacYETHBIX U KaYeCTBEHHBIX 3a-
naq. [Ipy 9TOM Ui pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCA 3aadH C SIBHO
3aJaHHON (PU3MYECKON MOAENBIO, MO3BONSIONINE NPUMEHATh M3ydeHHbIE 3a-
KOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca, TaKk U MHTEIPHPYS
3HaHUS U3 pasHBIX pas3ne’nioB. [y KauecTBEHHBIX 3a/ad NPHOPUTETOM SBIIS-
I0TCS 3a/IaHusl Ha OOBSCHEHUE NPOTEKAHUs (PM3NYECKUX SBJICHUN U MPOLIECCOB
B OKpY)KaIOIIeH XU3HH, TpeOyromue BeIOopa (GU3NIECKOW MOIENN IS CUTY-
Al IPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmamMu PI'OC COO k marepuasip- HO-
TEXHUYECKOMY 00eCIIeueHHI0 yaeOHOro nporecca 0a30BbI YPOBEHB Kypca



(U3MKM B CperHel IIKOJNE JOIDKEH M3Y4aThbCsl B YCIOBHSIX INPEAMETHOrO Ka-
OvHera (DM3MKM WIM B YCIOBHSX HMHTETPUPOBAHHOTO KaOWHETa IPEeIMETOB
€CTECTBEHHO-HAYYHOro IUKJIa. B kabuHere (DM3UKKM JOMKHO OBITH HEOOXO/IH-
Moe nabopaTopHoe 000pyAOBaHKE ISl BHITOIHEHHSI YKa3aHHBIX B IPOrpaMme
YYEHUYECKHX MPAKTUUECKUX PadOT U IEMOHCTPAMOHHOE 000pYA0BaHHE.

JleMoHCTpalioHHOe  oOopyznoBaHuEe (opMHUpYeTCs B COOTBETCTBHU C
MIPUHIMIIOM MUHAMAJIBHOW JIOCTATOYHOCTH W OOECIieunBaeT IMOCTaHOBKY Iie-
PEUYHCIIEHHBIX B IPOrpaMMe KIIOYEBBIX JIEMOHCTpAIMH JJIsl MCCIIeT0BaHUS
W3y4aeMBbIX SIBJICHHH M IIPOIECCOB, SMIMPUYECKHX W (DyHIaMEHTaIbHBIX 3a-
KOHOB, UX TEXHUYECKHUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyqOBaHUE JUI YYEHHYECKHUX IPAKTHYECKUX pabdoT
(opMupyercs B BUJIE TEMaTHUECKUX KOMIUIEKTOB U 0OecrieurBaeTcsi B pacuére
OJIHOrO KOMIUIEKTa Ha ABYX oOydaromuxcs. TemMaTuueckue KOMIUIEKTHI J1abo-
paTtopHOro 00OpYIOBaHMSI JOIDKHBI OBITh MOCTPOSHBI Ha KOMILIEKCHOM HC-
NIOJIb30BAHUH aHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, & TAK)KE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHIE IIM(POBBIX J1a00PaTOPHH.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU LENSIMH M3y4eHUsT PU3UKU B 001I[eM 00pa30BaHUU SIBJISIFOTCSL:
— (opMHpOBaHHE MHTEpEca U CTPEeMJICHHs O0YdYaloLIMXCsl K HAyYHOMY H3Y-

YEHHIO NIPUPOABI, PA3BUTHE UX MHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCO0-

HOCTEH;

— pa3BHUTHE NPEACTABICHUI O HAyYHOM METOAE MO3HAaHUA U (OPMHPOBAHHE
HCCIIEI0BATENBCKOT0 OTHOLICHHS K OKPY)KAIOIUM SIBJICHHAM;

— (opMHpOBaHHE HayYHOIO MHPOBO33PEHMS KaK pe3ysibTaTa H3y-4eHHs Oc-
HOB CTPOCHUS MaTepuu U (yHIaMEHTAJIbHBIX 3aKOHOB (pU3HUKY;

— ¢opMupoBaHue yMeHHUH OOBSICHSTH SIBICHHS C HCIOJb30BaHHEM (u3nue-
CKHMX 3HAHWUH M HAYYHBIX JOKA3aTENbCTB;

— (opMHpOBaHHE TPEACTaBIEHHH O PoiaM (U3MKU AL PasBUTUS APYIHX
€CTECTBEHHBIX HAayK, TEXHHKU M TEXHOJIOTHH.

JocTmkeHne 3THX Ieneil 00ecrieuuBaeTcsl pelieHneM CIeAyIomuX 3a1a4 B
Iporiecce U3ydeHus Kypca (GU3UKH Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHMs:
— TpUOOpeTeHNEe CUCTEMbI 3HAHUH 00 00IUX (HHU3MYECKUX 3aKOHOMEPHOCTSIX,

3aKOHaX, TEOpPHAX, BKIIOYAS MEXaHUKY, MOJEKYISPHYIO (H3HKY, dJIeK-

TPOJAMHAMUKY, KBAHTOBYIO (PU3UKY M IJIEMEHTHI aCTPODH3HKHY;

— (opMHpOBaHHE YMEHHH NPUMEHSTH TEOPETHUYECKUE 3HAHMS I OOBsCHE-
HUS (DM3MYECKUX SBICHUHA B MPUPOAC W JUIS NPHUHATHS NPAKTHISCKHX pe-
IIICHUI B IOBCEIHEBHOM JKH3HH;

— OCBOGHHE CITOCOOOB PEIIeHNs Pa3IMYHBIX 3a/a4 C SBHO 3aJaHHOM (u3nye-
CKOH MOENbI0, 3a/ad, MOIPa3yMEBAIOIINX CaMOCTOATEIHbHOE CO3/1aHHe
(U3MIECKOi MOZENH, aJeKBATHOH YCIIOBHAM 3aJIa4H;



— INIOHUMAHHUCEC (1)I/I3PI‘IGCKI/IX OCHOB W [IIPUHIUIIOB HeﬁCTBHH TEXHUYCCKUX
yc’I‘pOﬁCTB 1 TCXHOJIOTHUYCCKUX HPOLECCOB, UX BJIMAHHA HAa OKPY’KAIOMIYIO
cpeny;

— OBJIaICHUC MCTOAAMH CaMOCTOATCIBHOI'O IUIAHUPOBAHUA W IPOBCACHUA
(1)I/I3I/I‘ICCKI/IX OKCIICPUMEHTOB, aHajin3a U HHTCPIIpCTallln I/IHq)OpMaL[I/II/I,
OINpCACIICHUA JOCTOBECPHOCTU IMOJTYUCHHOTO pE3YyjibTaTa,

— CO31aHUuEC YCJ'IOBI/Iﬁ JUIA pa3sBUTUA yMeHI/Iﬁ HpOGKTHO-I/ICCJ'IG}IOBaTeJ'ILCKOﬁ,
TBOp‘IeCKOﬁ JCSATCIIBHOCTHU.

MECTO YUEBHOTI'O IIPEJIMETA «®U3UKA» B YHEBHOM
[IJIAHE

B cootBerctBum ¢ ®I'OC COO duzmnka sBisercs: 00sS3aTeNbHBIM IIPEIMETOM
Ha YpOBHE cpeJHero obmiero odpazoBanus. JlaHHas nmporpamMMa nperycMaTpu-
BaeT n3yueHue (Hu3nKKM Ha 6a30BoM ypoBHe B 00béMme 136 u 3a Ba rona o0yye-
Hus 1o 2 4 B Henenmio B 10 u 11 knmaccax. B TeMaTtniyeckoM MiaHUPOBAHUM JIs
10 u 11 xmaccoB mpezmonararoTcs pe3epB BPeMEHH, KOTOPBIH YUHUTENb MOXKET
HCIOJIB30BaTh [0 CBOEMY YCMOTPEHUIO, U MOBTOPUTENBHO-00001Ia0IIHe YPO-
KH.

JIrobas pabouasi mporpamMma J0JKHA TIOTHOCTBIO BKJIFOYATh B ce0s coaep-
’KQHUE JTaHHOW ITPOrpaMMBl.

B otnenpHbIX citydasx Kypc (u3uku 6a30BOTO ypOBHS MOXET H3y4aThCs
B 00béMe 204 4 3a nBa rozma oby4enus (3 u B Henento B 10 u 11 kiaccax). B
3TOM Cilydae yBEIWYMBACTCS HE MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOpoe
UCTIONB3YyeTCsl yIUTENEM ISt
U3y4EHHS BOIPOCOB, TECHO CBSI3aHHBIX C BHIOPAHHBIM mpoduiieM o0ydeHus, u
yBENUYMBAETCs yueOHasl Harpy3Kka, OTBOJUMas Ha
U3y4YeHHE MEXaHUKH, MOJIEKYISPHOH (DM3UKH M 3IEKTPOAMHAMUKH, 32 CUET
paciIupeHus 4ucia JadopaTOpHBIX pabOT MCCIeqoBaTeNbCKOIO XapakTepa H
YPOKOB pEIlIeHHsI Ka4eCTBEHHBIX M PaCUETHBIX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA «®PU3UKA» HA YPOBHE CPEJHET'O OBIIET'O
OBPA30OBAHUSA (BA30BBII YPOBEHbD)

OcBoeHue yqe6Hor0 npeamera «®Puznka» Ha YPOBHE CpPCIAHETO o01ero

oOpa3oBaHus (0a30BBI YPOBEHB) NOKHO OOCCIICUMBATH JTOCTIDKCHHUE CIe-
JYIOIUX JIMYHOCTHBIX, METANpeIMETHbIX M MPEIMETHBIX 00pa30BaTeNIbHBIX
pe3yabTaToB.

JIMYHOCTHBIE PE3VYJIbTATHI

I'parxicoanckoe eocnumanue:

COPMHUPOBAHHOCTH TPAXKAAHCKOW MO3UIMU O0YYAIOIIErocsi Kak aKTHBHO-
IO M OTBETCTBEHHOT'O YJIEHa POCCHIICKOT0 00IIECTBa;

MNPpUHATUE TPpaJUIMOHHBIX O6H_IC‘ICJ'IOBC‘I€CKI/IX TYMAaHHUCTUYECKUX U IEMO-
KpaTUYECKUX 1IEHHOCTEH;

T'OTOBHOCTb BECTU COBMECTHYIO ACATCIBHOCTE B MHTEPECAX I'paKJaHCKOI'o
o0IecTBa, y4acTBOBaTh B CaMOYIpaBJIEHWHM B IIKOJIE U JAET- CKO-
IOHOIIECKUX OpTraHU3allusiX;

YMEHHE B3aMMOJEHCTBOBATh C COLMAJIbHBIMHU HHCTUTYTAMH B COOTBET-
CTBUHM C UX (QYHKIMAMH U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JESATEIBHOCTH.

Hampuomuuecxoe eocnumanue:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaXKAAHCKOM HIIEHTUYHOCTH, MATPUO-
TU3Ma;

LICHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM; JOCTHXXECHUSIM
POCCHUICKHX Y4EHBIX B 00aCTH (HDU3UKH U TEXHUKE.

ﬂyxosno—upaecmeeimoe eocnumanue:

c(opMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOT0 IOBEACHHUS;
CIIOCOOHOCTH OLIEHHWBATh CHTYAalUIO M NMPUHAMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YHCIIe B ICATENBHOCTH YIEHOT O]

0CO3HaHME JIMYHOTO BKJIAJ1a B IOCTPOECHHE YCTOWYHBOIO OYIYIIETO.
dcmemuueckoe 6ocnumanue:

3CTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl SCTETHKY HAYYHOTO TBOpYE-
CTBa, TMPHUCYIIETO PH3UIECKON HAYKe.

Tpyooeoe éocnumanue:

MHTEpPEC K Pa3INIHBIM cepaM MpOoecCHOHATBHON NESTEIbHOCTH, B TOM
YHCIe CBSI3aHHBIM C (PM3MKON M TEXHUKOW, yMEHHE COBEpIIATh OCO3HAH-



HBII BBIOOp Oymymied mpodeccuy M peatn30OBBIBATH COOCTBEHHBIE KH3-
HEHHBIE IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO W caMOOOpa3oBaHMIO B 00ia-
cTH (DM3UKU HA MIPOTSHKEHUH BCEH KHU3HU.
DKonozuueckoe socnumanue:

c(hOPMHUPOBAHHOCTH IKOJIOTHYECKOH KYIBTYPhI, OCO3HAHUE III00aIEHOTO
XapaxTepa 3KOJIOTHYEeCKUX IpoOIIeM;

IJIAaHUPOBAHUE U OCYIIECTBICHHUE JIEHCTBUI B OKpYyXalolleil cpene Ha oc-
HOBE 3HaHMS 1eJIel YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuIMpeHue OIbiTa JesTeIbHOCTH IKOJIOTHYECKOH HANPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCSI 3HAaHUHU 110 u3mKe.
Ilennocmu nayunozo nosnanus:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (pU3NUECKOIl HAyK;

OCO3HaHHE ILIEHHOCTH HAaYYHOW JesTeNbHOCTH, T'OTOBHOCTh B IIpOIIECCE
U3y4eHUs: (PU3NKU OCYIECTBIATh MPOSKTHYIO U UCCIIENA0BATEIBCKYIO Jesi-
TENILHOCTh MHAMBUAYAJIBHO U B TPYIIIIE.

B mporiecce AOCTHXEHHS JINUHOCTHBIX PE3YJIBTATOB OCBOSHUSI MPOrPaMMbI

cpenHero obmero odpa3oBaHus MO (GU3NKE Y 00Y4aIOIMIUXCS COBEPIICHCTBY-
eTCS IMOYUOHANBHBIIL UHMEeKN, TIPSIIoNAratoIii chOPMUPOBAHHOCTb:

CAMOCO3HAHUSA, BKIIOYAIOIIETO CIOCOOHOCTh IOHUMATh CBOE 3MOILMO-
HaJIbHOE COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTHUsI COOCTBEHHOM 3MOIM-
OHAJILHOU c(epsl, ObITh YBEPEHHBIM B ceOe;

camopezynupoeans, BKIIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHUE NPUHUMATb
OTBETCTBEHHOCTb 3a CBOE IOBEACHHE, CIIOCOOHOCTh aJaNTHPOBATBCA K
SMOLMOHANBHBIM H3MEHEHUSIM U HPOSBIATH T'MOKOCTb, OBITH OTKPBITHIM
HOBOMY;

GHYMpeHHel MOmueayuy, BKIIOYAIOLIEH CTPEMIIEHHE K JOCTI)KEHHIO LIENIH
U yCHexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE NEHCTBOBATh, UCXOIS M3
CBOHX BO3MOKHOCTEH;

omMnamuy, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHAIBFHOE COCTO-
SIHUE JPYTHX, YIUTHIBAThH €TO IPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTD
K COYYBCTBHIO U COIEPEKHUBAHUIO;

COYUANLHBIX HAGLIKOG, BKITIOYAIOIINX CIOCOOHOCTH BBHICTPAaWBATH OTHOIIE-
HUS C JPYTMMH JIIOABMH, 3a00TUTHCS, MPOSIBIATH MHTEPEC M pa3pelaTh
KOH(ITUKTHI

METAIIPE/IMETHBIE PE3VYJIbTATBI

YHuBepcajibHble I03HABaTeIbHbIE 1elicTBUS

Ba3zoevie nozuueckue oeiicmeusn:
CaMOCTOSATENFHO (POPMYIIMPOBATh W AaKTYaJIM3HpPOBATH MpPOOJIEMy, pac-



CMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATE LIENU NIEATeIHHOCTH, 3a/1aBaTh MapaMeTPhl H KPUTCPUH UX J0-
CTH)KCHHS,

BEISBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHSI B PACCMATPUBAECMEIX (PH3H-
YECKHUX SIBJICHHUSX,

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAJIN3a HMEIOIIHXCSI
MaTepUATBHBIX ¥ HEMATECPUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICATCIIEHOCTh, OIICHUBATh COOTBETCTBHE PE3YiIb-
TaTOB IIEJISIM, OI[CHUBATh PUCKH MOCIICICTBHMA JCITEIBHOCTH;
KOOPJMHHUPOBATH U BBIMOJIHATE PA0OTy B YCIOBUSAX PEabHOTO, BUPTYaslb-
HOI'0 U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBYS,

Pa3BUBATh KPEATHBHOE MBIIICHHUE TIPU PEIICHUHN KU3HEHHBIX MPOOIEeM.
bazoevie uccneoosamenvckue oelucmeust:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOYCBBIMHU MOHATHSIMH U METOJAMH
¢bu3nUecKkol HayKy;

BJIAACTH HABBIKAMH y‘{e6HO-HCCHC}10BaTCHbCKOﬁ u HpOCKTHOﬁ JCATCIbHO-
CTH B 00JacTH (DU3HMKH; CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSTE/b-
HOMY IOMCKY METOJIOB PEIICHHs 3aj1ad (U3MYECKOro COAepIKaHHs, NpH-
MCHCHUIO pa3n1/1qulx METOJOB IIO3HAHUA,

BJIIAJIETh BUJAMH JAEATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro WH-
TepupeTanyy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3NIMYHBIX Y4eOHBIX
CUTYyallUsiX, B TOM YHCJIC NPU CO3JaHUM Y4eOHBIX MPOEKTOB B 00JIACTH
buznky;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHbIE CBS3M M aKTYallM3HpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pelleHus, HAXOUTh apryMEHTBI JJIsl JI0Ka3aTelb-
CTBa CBOMX YTBEPIK/ICHHIA, 32/1aBaTh MAPaMETPbl U KPUTEPUH PEIICHHUS;
aHAJIM3UPOBATh MOJTYYSHHBIC B XOJIE PEIICHHUS 3a/laud Pe3ybTaThl, KPUTH-
YEeCKH OIICHHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HO-
BBIX YCJIOBUSIX;

CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIE 33J]a4l B 00Pa30BaTEIbHOMN Jies-
TENLHOCTHU, B TOM YHUCJIC IPU U3YYCHUH (DU3UKH,

JIaBaTh OIICHKY HOBBIM CHTYAIIUsM, OLICHUBATh PUOOPETEHHBIN OIBIT;
YMeTh MEePEHOCUTh 3HAHHMS 10 (PU3MKE B MPAKTHUECKYIO 00JIaCTh XKHU3HE/Ie-
SITETLHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEif;

BBIJIBUTATh HOBBIC WJICH, TIPE/UIAraTh OPUTHHAIBHBIC MMOAXO0/IbI U PEIICHHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JOMYCKAIOIINE abTePHATUBHBIC PEIICHHUSI.
Paboma c ungpopmayuei:

— BJIAZIETh HAaBBIKAMH HOTyIEeHUsI HHPOPMAIN (GU3HIECKOTO COAEPKAHUS U3

HCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIIATH TOWCK, aHa-
JIU3, CUCTEMATH3ALHUIO U MHTEPIIPETANNIo HH(POPMAIMN Pa3IUYHBIX BHIOB
n GOopM TpeCTaBICHNS;



— OIICHUBAThH JOCTOBEPHOCTH HH() OPMAIHIH;

— HCIIONB30BaTh CPENCTBA MHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpTaHU3aIU-
OHHBIX 3aJ7lad C COOJFOJICHWEM TpPeOOBaHHMH IPrOHOMHUKH, TEXHHWKH Oe€3-
OIMACHOCTH, THTHUCHBI, PECYPCOCOCPEIKEHNS, MTPABOBBIX W 3THUCCKUX HOPM,
HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

— CO3JIaBaTh TEKCTHI (PM3MUECKOTO COJCpPKAHWSA B Pa3IMUYHBIX (popMaTax ¢
yu€ToM Ha3HaueHHs WH(POPMAIMK U IIEICBOH ayIUTOPHH, BHIOUpAs OITH-
MaJbHYIO (opMy MPECTaBIICHHUS U BU3yaTH3aIINH.

YHI/lBepcaJILHLIe KOMMYHHUKATUBHLIC HEﬁCTBHﬂ

Obwenue:

— OCYIIECTBIIATH OOINEHHE HAa ypoKax (DM3WKU M BO BHE-YPOUHOW JIEATEIb-
HOCTH;

—_— paCHO3HaBaTI) npennocmnkn KOHq)J'[I/IKTHI)IX CI/ITya[H/Iﬁ U CMAryaTtb KOH-
GuKTHI;

— pa3BEPHYTO M JIOTHUHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

CoemecmHuas 0eamenbHOCmb:

— IOHUMATh U UCIOJIF30BaTh NPEUMYILECTBA KOMaHIHON ¥ MHIUBHIYaTbHOMI
paboThl;

— BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX JCUCTBUI C y4éTOM OOIIMX
HMHTEPECOB U BO3MOXHOCTEH Ka)KJIOTO WiIeHa KOJUIEKTHBA;

— MPUHUMATDH LIENH COBMECTHOH NEATEIbHOCTH, OPTraHU30BBIBATH U KOOPIM-
HUPOBAaTh ACUCTBUSA 110 €€ NOCTHKEHUIO: COCTaBJATh IUIAH JCHUCTBUM, pac-
MpeaeNsaTh POIM C Y46TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3yNIbTaThI
COBMECTHOH paboTHI;

— OLIEHMBATh KAa4eCTBO CBOETO BKJIAJ]a M KAXKIOTO yYaCTHHKAa KOMAaHIBI B
001 pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

— TMpeIyiaraTh HOBBIE MPOEKTHI, OIEHUBATH WICU C MO3UIMU HOBU3HBI, OpH-
THHAJIHHOCTH, IPAKTHYECKOW 3HAYNMOCTH;

— OCYIIECTBISITh O3UTUBHOE CTPATETHMYECKOE MOBEICHHUE B PA3NIUYHBIX CH-
Tyalusx, IPOSIBIISATH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATUBHBIM.

YHuBepcajibHble pery/jsiTuBHbIe 1eiCTBUSA

Camoopzanuzayua:

— CaMOCTOSITENILHO OCYIIECTBIISATH O3HABATENBHYIO JeATEINEHOCTh B 00IACTH
(U3UKK U aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3a/1a4H;

— CaMOCTOSITENIHO COCTABJIATH IUIaH PEICHHS PACcUETHBIX M KAaueCTBEHHBIX
3aja4, IUIaH BBIOJHEHUS NPAKTHUECKOH palbOoThl C y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3SMOKHOCTEH ¥ MPEANOYTCHHH;



— J1aBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

— pacIHpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX IPE/IIOYTeHNUII;

— JlenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, Opath Ha ceOsl OTBET-
CTBEHHOCTB 3a PEIleHUE;

— OILICHUBATh NPHOOPETEHHBII OIIBIT;

— crmoco0CTBOBAaTh (DOPMHUPOBAHUIO W TPOSBICHUIO SPYIMIMU B 00NacTH
(DM3UKH, TIOCTOSIHHO TOBBIIIATh CBOW 00pa30BATENBHBIA W KYJIBTYPHBIH
YPOBEHB.

Camoxonmpony:

— J/1aBaTh OIIEHKY HOBBIM CHTYAIHsIM, BHOCHTh KOPPEKTHBBI B JIESITEINBHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIENISIM;

— BJIaJIeTh HaBBIKAMH II03HABATEJIHLHOW peQIEeKCHH KaK OCO3HAaHWS COBep-
LIaeMbIX JICHCTBUI M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJAbTATOB M OCHO-
BaHMIA; MCIOJIB30BaTh MPUEMBI Pe(IIEKCHH ISl OLIEHKH CHUTYalllH, BEIOOpa
BEPHOT'0 PELICHUs;

— YMCTH OLICHUBAaTb PHUCKHM U CBOCBPEMCHHO IPUHUMATL PEHICHUA IO HUX
CHIKEHHUIO;

— IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MPU aHAIM3E PE3YIbTATOB HCs-
TCJIIBHOCTH.

Ilpunamue ceba u opyzux:

— TPUHUMATH ce0s, TIOHUMAast CBOU HEIOCTATKH U IOCTOUHCTBA;

— INPUHUMATh MOTUBBI U apIyMEHTHI APYTUX IIPU aHAIN3E PE3yIbTAaTOB JAes-
TENbHOCTH;

— MpU3HABaTh CBOE MPABO M MPABO IPYrUX HA OLIMOKH.

IMPEAMETHBIE PE3VJIBTATEI
10 kaace

B niporiecce u3ydenust kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce ydeHUK

Hay4UTCA:

— JIEMOHCTPUPOBATh Ha MpHUMeEpax posib U MECTO (PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOM HaAyYHOU KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
1 TEXHOJIOTUH, B MIPAKTUYECKOH ESTENbHOCTH JIIOJIEH;

— YYHTHIBATH TPAHHMIBI MPUMEHEHHS U3YUeHHBIX (DM3MYECKUX MOMENeH: Ma-
TepuagbHas TOUKA, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEpPAOE
TEJ0, UACABbHBIN ra3; MOAEIN CTPOCHHUS ra30B, )KUJIKOCTEN U TBEPABIX TE,
TOYETHBIA AEKTPUICCKU 3apsil TIPH PEIICHNH (PU3NIECKHX 3a/1ad;

— pacrio3HaBaTh (HU3MUECKUE SIBICHUS (MPOIECCH) W OOBSICHATH MX Ha OC-
HOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETHUECKOH TEOpPHH CTPOCHUSA
BEIECTBA W JJIEKTPOAWHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE Mpsi-
MOJIMHEWHOE JBI)KEHHE, CBOOOIHOE TAJCHHE Tell, JIBIKCHHE IO OKPYX-
HOCTH, MHepuwsi, B3auMmoaeiictsue Ten; muddys3us, OpoyHOBCKOE IBH-



KEHHE, CTPOCHHUE KUAKOCTEH M TBEPIBIX TeNl, M3MEHEHHE 00bEMa Tel
IIpU  HarpeBaHWW (OXJIaXIICHWH), TEIUIOBOE pPABHOBECHE, HCIAPEHHE,
KOHJIEHCAlUs, IUIaBIECHUE, KPHCTAIIN3alMs, KUIEHHE, BIJIAXHOCTh BO3-
JyXxa, TOBBIIICHHE JAaBJIECHUS Ta3a IPH €ro HArpeBaHUM B 3aKPHITOM CO-
cyle, CBS3b MEXKIy IapaMeTpaMH COCTOSHHs ra3a B M3O0MpPOLECcCax;
JJIEKTPU3aLUsA TeN, B3aUMOJEHCTBHE 3apsOB, 3JIEKTpHUYECKas IMPOBOAHU-
MOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JIEHCTBUS TOKA;
OITUCHIBATh MEXaHUYECKOE JBIKEHHUE, UCIIOB3Ysl (PU3NUYECKUE BEINIHHBIL:
KOOpJMHATa, MyThb, IIEpEMEIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tela, CH-
J1a, UMIYJbC TeNa, KHHETHYEeCKasl SHEeprus, MOTEHIMAJIbHAsl SHEeprus, Me-
XaHuueckKas pabora, MeXaHW4ecKass MOIIHOCTb; TIPH ONMMCAaHUU MPABUIBHO
TPaKTOBaTh (PM3MYECKUI CMBICI HCIIOJIb3YEMbIX BEIMYHH, UX 0003HAYECHUS
W eIUHUIBI, HAaXOIUTh (HOPMYIBI, CBS3BIBAIONINE NAHHYIO (DHU3UUECKYIO
BEIMYHUHY C APYTMMHU BETUIMHAMUY;

ONUCHIBATH N3YYCHHBIC TCIIJIOBLIC CBOMCTBA TEJl U TEIJIOBBIE

SIBJICHUS, UCIIOJIB3YsI d)mquecxyle BCJIMYUHBIL: JAaBJICHUE I'a3a, TEMIIEpaTypa,
CpeIHssl KHHEeTUYecKasi SHeprusl XaOTHYECKOI0 JABMKEHUS MOJIEKYI, Cpefi-
HEKBaJApaTU4HasA CKOPOCTb MOJIEKYJI, KOJIWYECTBO TCIUIOTHI, BHYTPCHHSIA
sHeprus, pabora rasza, Kod(-(UIMEHT IOJE3HOro IEHCTBUSI TEIIOBOrO
JBUTATENs; NPH ONMCAHWUM IPaBWIBHO TPAKTOBATh (DM3UYECKUH CMBICT
UCIIONB3YEMbIX BEIUYUH, UX 0003HAUYEHMS M CIUHHLBI, HAXOAUTH (opMy-
JIBI, CBS3BIBAIOIINE JAHHYIO (DM3HYECKYIO BEIUYMHY C JPYTMMH BEIMYH-
HaM;

OIUCHIBATh WM3YYEHHBIC 3JIEKTPUUECKHE CBOMICTBAa BEILECTBA, 3JIEKTpUYE-
CKHE fABJEHHs (IPOLECCH) U AIEKTPUUYECKYIO MPOBOAMMOCTb Pa3INYHBIX
cpen, UCHONb3ys (HU3HIECKHE BEIUYMHBI: IEKTPUUSCKUH 3apsii, NEKTpu-
YecKoe I0JIe, HalpsKEHHOCTh IO, IMOTEHIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
CHJIa TOKa, 3JIEKTPUYECKOE HANpPSDKEHUE, 3IEKTPUUYECKOE CONPOTHUBIICHHUE,
3/1C, pabora TOKa; HMPH ONMUCAHWU NPABHILHO TPAKTOBATh (DU3MUECKHUI
CMBICI HCHOJIB3yeMbIX BEIUYMH, UX O003HAUCHHUS U €AWHMLBI; YKa3bIBATh
(OpMyITBI, CBA3BIBAIONINE TaHHYIO (PU3MUECKYIO BEIHYMHY C IPYIHMH Be-
JNYUHAMY;

aHAIN3UPOBATH (PU3NYECKHIE TIPOLIECCHI U SIBJICHHS, UCTIONB3Ys (PH3NIECKUE
3aKOHbl U TPUHLMIIBL: 3aKOH BceMupHoOro tsaroreHus, I, II u III 3axoHbI
HproToHa, 3aKOH COXpaHEHUs] MEXaHMUYECKOW SHEPIHH, 3aKOH COXPaHEHHA
HMITYJIbCa, TIPUHIMI CYIEPIIO3UIINK CHJI, IPHHIMI PaBHOTIPaBHUSI WHEPLIU-
QJIBHBIX CHCTEM OTCUETA; MOJEKYISIPHO-KHHETHUECKYIO0 TEOPHIO CTPOCHHSA
BEINECTBA, I'a30BbIC 3aKOHBI, CBA3b CPEIHEH KWHETHYECKOH SHEPTUH Tel-
JIOBOTO JIBIKCHHUSI MOJIEKYN ¢ aOCONOTHON TeMIIepaTypoi, EpBBIA 3aKOH
TEPMOAWHAMHKH; 3aKOH COXPAHEHHs JJIEKTPHUYECKOro 3apsna, 3akoH Ky-
noHa, 3akoH OMa, 3aKOHBI MOCIIEIOBATEIBHOIO M IApaJUIEIFHOTO COeIu-
HEHHs NPOBOAHUKOB, 3akoH JDxoyms—IJIeHna; mpu 3TOM pa3iaudaTh CIIo-



BECHYI0 (DOpMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE U
ycIoBus (TPaHHUITBI, 00JIACTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIUIBI ICHCTBUS MalIH, MPUOOPOB M TEXHUYE-
CKHX YCTpOMCTB; pa3lidyaTh YCIIOBHS HX 0€30MacHOTO HCIOJB30BAHHUS B
MOBCEIHEBHOM JKH3HHU;

BBITIONTHATH SKCIIEPHUMEHTHI 10 UCCIACSIOBAHHIO (PH3UIECKUX SBICHUH U IPO-
[IECCOB C HCIONB30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPECHHM: MPU ITOM
(dbopmynupoBaTh Tpo0IeMy/3a1auy W THIIOTE3Y YU4COHOTO 3KCIICPHMEHTA;
cOOUpaTh YCTAaHOBKY U3 MPEITIOKEHHOTO 000pyIOBaHHs; IPOBOIHUTH OITBIT U
(bopMyITUPOBAThH BBHIBOJIBI;

OCYIIECTBIIATH TPSIMBIC M KOCBEHHBIC M3MEPEHUS (DH3MYCSCKHX BEITHUYHH;
MpPU 3TOM BBIOMPATh ONMTUMAJBHBIN CIOCO0 M3MEPEHHsI M HCIONb30BaTh
H3BECTHBIC METO/IbI OLICHKH MOTPEIIHOCTEH N3MepeHuil;

HCCIIENOBATh  3aBUCHMOCTH  MEXIY  (HU3UYECKUMU  BEJIMYHHAMH
C UCIOJb30BAHUEM NPAMBIX U3MEPEHUI: IPU 3TOM KOHCTPYHMPOBATH yCTa-
HOBKY, (PMKCHPOBATh PE3yJbTaThl MONYYEHHONW 3aBUCUMOCTH (DU3MUECKUX
BCJIMYHH B BHUC Ta6J'II/IL[ n Fpad)I/IKOB, JA€JIaTb BBIBOABI 110 PE3YJIbTaTaM HC-
CIIeTOBAHUS,;

co0JTI0/1aTh MpaBmIiIa 0E30MaCHOr0 TPY/a MPU IPOBENCHUN HCCIIeIOBAHUN B
paMKax y4eOHOrO IKCIIEPHMEHTa, Y4eOHO-HCCIIE0BATENbCKOM U MPOEKT-
HOM AEATENBHOCTH C WCIIONB30BAaHHEM H3MEPUTENbHBIX YCTPOICTB M Ja-
6opaTopHOro 00OpYIOBaHUSL;

pemiath pacyéTHbIe 33Ja4d C SBHO 33JaHHOM (PM3MYECKOM MOJENbIO, HC-
HOoNB3ys (PM3MYECKHE 3aKOHBI M NPHHIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS
3a/1aui BBIOMPaTh (PU3HUYECKYIO MOJIEIb, BBIIEISTh (PU3NUYECKHE BETMYMHBI
u GopMyibl, HeOOXOAUMBIE IS e€ pelIeHHs], TPOBOJUTH PacU€THl U Olle-
HHUBATh PEAIbHOCTH MOTYYEHHOr0 3HaYCHHs (PU3NUECKON BETUYHHBI;
pelaTh KauecTBEHHbIE 33/1a4i: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEYH-
BYIO LENIOYKY PACCYXACHHUH C ONOPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHO-
MEPHOCTH ¥ (PH3HIECKUE SBICHUS;

WCIIONB30BaTh TP pPEelIeHHH Y4eOHBIX 3a/ad COBpEMEHHbIE WH(OpMalu-
OHHBIE TEXHOJIOTUH IS TIOMCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETAlUH H
NpeICTaBlIeHUs y9eOHOH M Hay4YHO-TIOMYIApHONH MH(OPMAIMH, ITOTy4YeH-
HOH W3 Pa3INYHBIX HCTOYHUKOB; KPUTHUECKH aHAIM3HPOBATH MOITY4aEMYIO
WHPOPMALIHIO;

NPUBOIUTh TPHMEPHl BKIAJA POCCUHCKUX M 3apyOS)KHBIX ydu&- HBIX-
(M3HMKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MUpa,
B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

UCIIONB30BaTh TEOPETHYECKHE 3HAHMS 10 (PU3UKE B MOBCEIHEBHOM KHU3HH
st obecriedeHns 0€30IMacCHOCTH MPU OOpAIICHUH C PUOOPAMH W TEXHU-
YEeCKHMH YCTPOMCTBAMH, JUISI COXPAHEHHS 37I0POBBSI M COONIOACHUS HOPM
9KOJIOTMYECKOro OBEICHHS B OKPYXKAIOIIEeH cpeae;



— paboTaTh B TpYINE C BBIMOJIHEHUEM pAa3IMYHBIX COLHMAIBHBIX pOJICH,
IUIAHUPOBATh PabOTy TPYIIBI, PALMOHANBEHO PACIPEACIATh OOS3aHHOCTH
U TUIAaHUPOBATh JEATENHFHOCTh B HECTAHIAPTHBIX CUTYAlUsAX, aJCKBATHO
OLICHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB IPYIIIBI B PEIICHHE paccMaT-
pHUBaeMoi IPOOIEMBI.

11 kaace

B nipouecce u3ydenust kypca ¢puzuku 6a3oBoro ypoBHs B 11 kiacce yueHuk

Hay4UTCS:

— JIEMOHCTPUpOBATh Ha MpHMepax pPoJib U MECTO (HU3MKU B (POPMHPOBAHUU
COBPEMEHHOW HaYYHOW KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU
U TEXHOJOTWH, B TPAKTUYECKOW JESATENBHOCTH JIIONEH, LEJOCTHOCTh H
€IMHCTBO (PM3MYECKON KapTHHBI MHPa;

— YYUTHIBATh I'PAaHMIBI MPUMEHEHUS! N3Y4EHHBIX (PU3NYECKHX MOJenei: To-
YEYHBIM 3JIEKTPUYECKMN 3apsisl, Jdy4 CBETa, TOYEYHBI HCTOYHHMK CBETa,
s7iepHasi MOJEb aTOMa, HYyKJIIOHHAs! MOJIEIb aTOMHOT'O Spa IPU peleHUH
(bu3nUecKuX 3amad;

— pacro3HaBaTh (pU3MYECKUe SBICHUS (IPOLECChI) U OOBICHATh X HA OCHO-
BE 3aKOHOB D3JICKTPOIMHAMHKM M KBAaHTOBOW (DM3WKH: B3aUMOJECHCTBHE
MAarHuToB, 3JIEKTPOMAarHUTHas MHAYKLHUS, AEHCTBHE MAarHUTHOIO MOJS Ha
IIPOBOJIHHUK C TOKOM M JBIKYILLUNCS 3apsi, SJIEKTPOMAarHUTHbIE KoaeOaHusa
U BOJIHBI, NPIMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, OTPa)KEHHE, MPENIoM-
nenue, uHTepdepeHuns, Iudpakuus W HOMSApH3ALMA CBETa, JUCIIEPCHS
cBera; (oroanexrpuueckuii dpdexr (porodddekr), cBeToBOE NaBIEHUE,
BO3HUKHOBEHHE JINHEHYATOr0 CIEKTpa aToMa BOIOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAs paJIn0aKTUBHOCTb;

— ONMCBIBaTh M3y4YEHHbIC CBOWCTBA BEILIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE W DJIEKTPOMAarHWTHBIE SIBIEHHA (IIPOLECCHI), MCIONb3ys (u-
3UYECKUE BEJIUUUHBL DJIEKTPUUCCKUI 3apsifl, CHia TOKa, IEKTPHUECKOE
HaNpsDKEHUE, BJIEKTPUYECKOE CONPOTHUBICHHE, PAa3HOCTh ITOTCHIUAJIOB,
3/1C, pabora TOKa, MHAYKIIMS MAarHATHOTO MOIs, cuia Ammepa, cuia Jlo-
pEHIa, MHAYKTUBHOCTD KaTYIIKH, YHEPTHS 3JIEKTPHIECKOTO ¥ MAarHUTHOTO
TIOJIEH, TIEpHOA M YacToTa KoJIeOaHUH B KOJIEOATENFHOM KOHTYpE, 3apsia U
CHJla TOKa B IIPOLIECCE TapMOHMYECKHX 3JIEKTPOMArHUTHBIX KOJieOaHMH,
(OKyCHOE paccTOSHHE W ONTHYECKas CWiia JIMH3BI, NPH ONHCAHUH IIpa-
BIJIBHO TPAKTOBATh (DM3MUECKHI CMBICT HCIIOIB3YEMBIX BEITHMYHUH, HX 000-
3HAYEHWS W E€AMHHIBI; YKa3blBaTh (YOPMYIIbI, CBS3BIBAIONINE TAHHYIO (u-
3WYECKYIO BEIMUUHY C IPYTUMH BETMUYNHAMUY;

— ONWCBHIBATh H3y4YCHHBIC KBAHTOBBIC SIBICHHWS M MPOLECCHI, HCIONB3YS
(u3MUecKre BENUYMHBL: CKOPOCTh JJIEKTPOMArHWTHBIX BOJH, JUIMHA
BOJIHBI M YacTOTa CBETa, SHEPTusl W MMIyIbC (OTOHA, Mepuopa moirypac-
1ajia, SHEPTus CBSI3M ATOMHBIX SAIEp; HPH ONMHMCAHUH IPABHIBHO TPAKTO-



BaTh (M3MUYECKUA CMBICI HCIIOJIBb3yeMbIX BEJIMYWH, WX OOO3HAUYEHHS M
eIUHUIBI; YKa3bIBaTh (OPMYIBL, CBS3BIBAIONINE JAHHYIO (DU3UUECKYIO
BEIMYMHY C APYIMMH BEIMYMHAMH, BBIYMCIATH 3HAYCHUE (PHU3NIECKON
BEJINYMHBI;

aHAJIM3UPOBATh (PU3MYECKUE MPOLIECCH U SIBJICHUS, UCTIONB3Ys (PU3MUECKHE
3aKOHBI M TNPUHIOMUIBL 3aKOH JJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH Mpsi-
MOJIMHEWHOTO PaclpoCTpaHEHUsI CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI
TIPEJIOMJICHHSI CBETa; ypaBHeHHE OiHIITeHHaA aist (Qorodddekra, 3aKoH
COXpaHEHHs] SHEpPTUH, 3aKOH COXpaHEHHs HMITYNIbCa, 3aKOH COXpaHEHMs
AJIEKTPUUYECKOT0 3apsiyia, 3aKOH COXpPaHEHHs MacCOBOTO YHCia, IMOCTYyJa-
Thl bopa, 3aKOH paJMOAaKTHBHOIO pacraja; MpH 3TOM pa3jinvaTh CIOBEC-
HYyI0 (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaXXEHHE M YCJIO-
BUs (TpaHMIIBI, 00JIACTH) TPUMEHHUMOCTH;

OIpEe/IeIIATh HANpPaBJIEHUE BEKTOpa WHIYKIWK MAarHUTHOTO TOJS MPOBO-
HUKa C TOKOM, CHJIbI AmTiepa u cuiibl JlopeHna;

CTPOUTHh W ONHKCHIBATh H300pakeHHE, CO3/IaBaeMoe IUIOCKUM 3EpKajioMm,
TOHKOM JIMH30;

BBITIOJIHATh JOKCIIEPUMEHTBI IO HCCICI0BAHUIO q)HSI/I‘JeCKI/IX SIBJICHUH H
IIPOLIECCOB € MCIIONb30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHMU: IpU
9TOM (HOPMYIUPOBATH MpOOJIEeMY/3a1ady U THUIOTE3Yy Y4eOHOro JKCIepH-
MEHTa; COOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOr0 000pYLOBaHMs; IPOBO-
JUTH ONBIT ¥ (POPMYITUPOBATH BHIBOIKL;

OCYIECTBIIATh NPSAMbIE W KOCBEHHBIE M3MEPEHUs (U3NUECKUX BEIMYMH;
IpH 3TOM BBIOMPATh ONTHMAJbHBIH CIIOCOO HM3MEpEHHS U HCIOJIb30BaTh
W3BECTHBIE METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUH;

HCCIIENOBAaTh 3aBUCUMOCTH (DU3MYECKHX BEIMYUH C HCIOJIb30BAHHEM
NPSAMBIX U3MEPEHUH: IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3yabTaThl HOMYYEeHHON 3aBUCHMOCTH (DM3MYECKHUX BEJIMYHMH B BUIE Tad-
JIMIL ¥ Tpa(UKOB, JIeTaTh BBIBOABI II0 PE3yJIbTaTaM HCCICAOBAHUS;
co0r0aTh MpaBmWiIa OE30MacHOrO TpyHa HPH IPOBENCHUH HCCIIEH0Ba-
HUA B paMKax y4eOHOrO SKCIIEPUMEHTa, y4eOHO-HCCIENOBATEIbCKON U
MIPOEKTHOM  NEATENPHOCTH  C  HCIOJIb30BAaHHEM  HM3MEPUTENBHBIX
YCTPOHCTB M J1a00paTOpHOTO 000pYIOBAHNS;

pemaTh pacu€THBIC 3a7addl C SBHO 3aJaHHON (hU3WYecKod MOAeNbio, WC-
NOJNB3Ysl (PU3MUYECKHE 3aKOHBI M IPHHIMUIIEL, HA OCHOBE aHAJHM3a yCIIOBUS
3aa9d BBIOMPATh (DPU3MUECKYIO MOJIEINb, BBIACTATh (PU3NIECKUE BETHIHHBI
n (GopMysbl, HEOOXOAUMBIE A €€ PeIIeHHs, IPOBOIANTL PACUETHI U Olle-
HHUBATh PEAbHOCTH NMOTYYEHHOTO 3HAUCHNS (PU3NIECKON BETNIHHBI;
pemiaTte KadeCcTBEHHbIE 3a/[adi: BBICTPANBATh JIOTMUECKH HEMPOTHBOPEUH-
BYIO LIEMOYKY PAcCCyXICHHMHA C OMOPON Ha M3YYECHHBIE 3aKOHBI, 3aKOHO-
MEpHOCTHU ¥ (PU3NUECKUE SABIICHMUS,

WCTIONB30BATh MPH PEIICHWM Yy4eOHBIX 3a/1a4 COBPEMEHHBIE MH(pOpMAIH-



OHHBIE TEXHOJIOTHH JJISl MOWCKA, CTPYKTYPUPOBAaHWS, WHTEPIPETALMH H
TIpe/ICTaBiIeHUs] Yy4eOHOH M Hay4YHO-TIOMYJSIPHOW MH(pOPMAINH, MOTydeH-
HOH M3 pa3iIMYHBIX HCTOYHUKOB; KPUTHYECKN aHAJIM3UPOBATh MOITYydaeMyko
nHpopManuio;

OOBSCHITH TPHUHIMIIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHYECKUX
YCTPOWCTB; pa3iuyaTh yCJIOBUS MX O€30MacHOTr0 HCIOJIb30BAHUS B MOBCE-
JTHEBHOM KU3HU,

MIPUBOANTH MPUMEPHl BKJIAJa POCCHHCKMX W 3apyOSKHBIX Y4€- HBIX-
(U3MKOB B pa3BUTHE HayKd, B OOBSICHEHHE IPOIECCOB OKPYIKAIOIIEro
MHpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHMS 10 (M3HMKE B ITOBCEJHEBHOHN KH3HU
JuIst obecriedeHusl 0€30MacHOCTH MpH o0palleHuy ¢ IpHOoOpaMH U TEXHU-
YECKUMH YCTPOWCTBAMU, JJIsl COXPAHEHHUS 37J0POBbS M COOJIIOZCHHS HOPM
9KOJIOTMYECKOT'0 MOBECHUSI B OKpY)KaloIIeH cpezie;

paborarh B TpyIle ¢ BBHIIOIHEHUEM Pa3IUYHBIX COLMANIBHBIX POJIeH, ria-
HHUPOBaTh PadOTy TpYINbI, PalMOHAIBHO PaCIpPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CHTYAIIMsIX, aJIeKBaTHO Olle-
HHMBAaTh BKJIA]] KQKIOTO U3 YUACTHHKOB TPYIIIBI B PELICHHE paccMaTpuBae-
MOU MpoOGJIEeMBI.



COJIEP)KAHUE YYEBHOI'O IIPEJMETA «DH3HUKA»
(BA3OBBIil YPOBEHD)

10 kaace

PA3EJ 1. ®PU3UKA U METOAbI HAYUYHOI'O ITO3HAHUA

®dusnka — Hayka o npupoze. Haydnsle MeTOBI O3HAHUS OKPYXKAIOILETro
Mupa. Ponb skciepuMeHTa U Teopuu B Npolecce MO3HAHUSA MPUPOIBL. DKCIIe-
PUMEHT B (H3HKe.

MopnenupoBanue GpU3NYECKHUX SIBICHUI M NpoleccoB. HayuHble rUmoressl.
®dusnveckre 3aKOHBI U TEOpUH. [ paHUIBI TPIMEHUMOCTH (PU3NYECKUX 3aKO-
HOB. [IpUHIUI COOTBETCTBUS.

Ponb u mMecTo Qusuku B (DOPMUPOBAHUHM COBPEMEHHOW HAYYHOUH KapTHHBI
MUpA, B IPAKTUYECKOMN IEATEIbHOCTH JIFOIEH.

emoncmpayuu
1. AmnanoroBsie 1 U(POBBIE H3MEPUTEIbHBIE TIPHOOPHI, KOMITBIOTEPHBIE
JATYHKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. KunemaTuka

Mexanuueckoe JBiKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBM)KEHHS.
Cucrema otcuéra. TpaekTopusi.

Iepemerienue, CKOPOCTh (CPEHsIs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
peHUE MaTepualbHOM TOUKH, MX MPOEKLUH Ha OCH CHCTeMBbl KoopauHat. Ciio-
JKEHHUE NIEPEMEILEHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOPEHHOE MpPSIMOJHMHEHHOe NBIKeHue. | paduxu
3aBUCHMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUs, IIYTH U NepeMeIleHHs] MaTe-
pYaIbHOM TOYKH OT BPEMEHH.

CobonHoe masieHne. Y CKopeHre CBOOOTHOTO IMaIeHHS.

KpuBonuneiinoe nBrxkeHUe. [[BU)KEHHE MATEpUAIBHOM TOYKH IO OKPYK-
HOCTH C IOCTOSIHHOM MO MOAYII CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS

ckopocts. Ilepnoxa u yacrora obparienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.
Texnuueckue ycmpoiicmea u npaKkmuyeckoe npumeHeHue: CIHAOMETP,
JBIDKEHUE CHAPS/IOB, LIETIHBIC ¥ PeMEHHBIE TTEPEAatH.
Hemoncmpayuu
1. Monens cuctemsl 0TCUETa, MIUTIOCTPALNS KMHEMAaTHUECKUX XapaKTepH-
CTHK JIBVDKEHHS.
2. IlpeoOpazoBaHue ABMKEHHUH C MCIIONBb30BaHUEM IIPOCTHIX MEXaHU3MOB.
3. Ilanenue Ten B BO3IyXe U B Pa3peEHHOM IPOCTPAHCTBE.



4. Habnronenne ABWXKEHHS Tela, OpPOLIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

5. 3mepenne ycKOpeHHst CBOOOTHOTO Ma/ICHHSI.

6. HanpaByieHre cKOpOCTH NIPH ABWYKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nadopamopivie padomoi*

1. V3yueHne HepaBHOMEPHOTO NBIDKEHHSI C IENbIO OIpEeNIeHus] MTHO-
BEHHOU CKOpOCTH.

2. HccnenoBaHre COOTHOLICHUSI MEXIY MYTSIMH, TPOHICHHBIMU TEJIOM 32
TIOCIIe/IOBaTENIbHBIE PABHBIE MPOMEXYTKH BPEMEHHU IIPH PaBHOYCKOPEH-
HOM JIBIDKEHUH C Ha4aJIbHOW CKOPOCTBIO, PABHOI HYIIO.

3. M3yueHne IBWKEHHUS IApUKaA B BSI3KOHM KHKOCTH.

4. VI3ydeHue IBM)KEHHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JInHamMuka

ITpunuun orHocurensHocTy [Manunes. Ilepseiid 3akoH Herotona. MHepuu-
aJIbHbIE CUCTEMBbI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepnosunuu cui. Bropoii 3akon HeioToHa
JUIs MaTepuaibHOU Touku. TpeTuil 3akoH HproToHa /171 MaTepuanbHbIX TOUEK.

3akoH BceMHpHOro Tsarorenus. Cuna tsokectd. IlepBast kocMudeckast CKo-
pOCTb.

Cua ympyroctu. 3akos I'yka. Bec tena.

Tpenue. Bunsl Tpenus (mmokosi, ckonbxeHus, kauerus). Cuna tpenus. Cy-
xoe TpeHue. Cuila TpeHUs CKOJBKEHUS U CHiia TpeHus mokos. Koadouiment
TpeHusa. Cuiia CONpOTUBIICHNUS TIPH ABMKEHUM TeNa B )KUAKOCTH WIIU rase.

IlocTynarenpHOEe M BpallaTeNbHOE IBIDKCHHE aOCOIIOTHO TBEPAOTrO Telna.

MoMEHT cuiibl OTHOCUTENBHO OcH BpaiieHus. [lnedo cunbl. YcnoBus pas-
HOBECHSI TBEPAOIO TeEIA.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumenenue: TOAIUITHUKHY,
JBIDKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu

1. SIBneHne nHEPIUHL.

2. CpaBHEHHE Macc B3aUMOJCHCTBYIOIIHX Tell.

3. Bropoii 3axoH HproToHa.

4. amepeHue Cuil.

5. Crnoxenue cuil.

6. 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT JieopMariuu.

1 3pecb v panee NpUBOAMTCA pacLIMPEHHbIV MepeyeHb NabopaTopHbIX paboT u
OMbITOB, U3 KOTOPOrO y4uTe/Ib AeNaeT Bblbop MO CBOEMY YCMOTPEHUIO C Y4ETOM
Bbl6paHHoro YMK n umetoweroca obopyaosaHus.



7. HeBecomocts. Bec Tena mpu ycKOpeHHOM MOABEME M IaJICHUH.

8. CpaBHeHHME CHIJI TPEHHUS TIOKOSI, KAYSHUSI U CKOJIBKSHHSI.

9. YcnoBust paBHOBecHst TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie padomut

1. Nzyuenune npmxenust Opycka 1o HaKJIOHHOH TJIOCKOCTH.

2. NccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIONINX B IPYKHUHE
1 pe3UHOBOM 00paslie, OT UX JieopManui.

3. HccnenoBanue yclioBHi paBHOBECHS TBEPIOTO Tejla, HMEIOIIEro OCh
BpaIleHUs..

Tema 3. 3akoHbI cOXpaHeHUs] B MeXaHUKe

VMmynbc MaTepuanbHON TOYKM (Tena), CHCTEMBI MAaTEPUAIbHBIX TOYEK.
VIMIynbCc CHIbI ¥ U3MEHEHHE MUMITYJIbCa Tena. 3aKOH COXPAaHCHHS UMITYIbCA.
PeakTuBHOE JIBHKEHHE.

Pabora cuiibl. MOIIHOCTh CHITBL.

Kunernueckast sHeprusi MarepuaibHoi Touk. Teopema 00 U3MEHEHUH KU-
HETUYECKOW SHEPTUU.

[MorennmanpHast sHeprus. [loTeHunansHas 3Heprus ynpyro Jedopmupo-
BaHHOW NpyXHHBI. [loTeHIMaNbHast SHEPrusl Tella BOJIM3HM MOBEPXHOCTH 3eM-
JIH.

[NoreHnuanbpHble ¥ HEMOTEHIMAa bHble CUIBL. CBs3b pabOThl HEMOTEHIIM-
QIBHBIX CHJ C U3MEHEHHEM MEXaHMYEeCKOW DHEPIMU CHUCTEMBI Tej. 3aKOH CO-
XpaHeHHs: MEXaHU4ECKOI SHEPTUH.

Ynpyrue u Heynpyrue CTOINKHOBEHHUSL.

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue . BoIoMET, KOmEp,
MIPY)KUHHBIN MUCTOJIET, IBUKEHHUE PaKeT.

Hemoncmpavuu

1. 3akoH coxpaHEeHUs HMITYJIbCA.

2. PeakTuBHOE IBWKEHHE.

3. Ilepexon MOTEHIMAILHOM SHEPTHH B KUHETUYECKYIO U 00PATHO.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot

1. V3yueHue abCOMOTHO HEYNPYTOro yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX

HUTSHBIX MasTHUKOB.
2. UccnenoBanue cBsi3u pabOTHI CHIIbI C U3MEHEHHEM MEXaHUYECKOM dHep-
T'MU TeNa Ha MPUMEpe PACTSIKEHHST PE3UHOBOT'0 JKI'yTa.

PA3JEJI 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

Tema 1. OcHOBBI MOJIEKYISIPHO-KUHETHYECKON TeOpHH

OCHOBHBIE TIOJIOKEHUST MOJIEKYISIPHO-KUHETHIECKOW TEOPHUHU U MX OIBITHOE
obocHoBanne. bpoyHoBckoe aBmxkenue. dnddysus. Xapakrep ABWKEHHI H
B3aUMOJIEICTBHSL YaCTHIl BeIecTBa. Moaenu CTpOeHUs ra3oB, >KHIKOCTEH U



TBEPIBIX TeN M OOBSICHEHWE CBOWCTB BEIECTBA HA OCHOBE 3THX MOJENEH.
Macca u pa3mepsl Monekyin. Konnuectso Beniectsa. Ilocrostnaas ABoranpo.

TennoBoe paBHoBecue. TemnepaTypa u e€ uzmepenue. lllkana TemnepaTyp
Ilenbcus.

Mogens wuneanpHoro rasza. (OCHOBHOE YpaBHEHHE MOJEKYJSp- HO-
KMHETUYECKON TEOpHH HIEANbHOr0 ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa
cpefHed KUHETHYEeCKOH SHEprHy TEIIOBOTO JIBIDKEHMs yacTul rasa. llkama
temnepatyp KensBuHa. ['a3oBble 3akoHBI. YpaBHeHHE MeHnenee- Ba—
Knanetipona. 3axkon J[lanbroHa. WM3ompoueccsl B HaeadbHOM — Traszec
MOCTOSIHHBIM  KOJTMYECTBOM BelllecTBa. | paduyeckoe IpeACTaBIeHUE H30-
MIPOLIECCOB: M30TE€PMa, U30X0pa, u3odapa.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: TEpMOMeETp, Oa-
pomerTp.

Hemoncmpayuu

1. OnbIThI, NOKa3bIBAIOIIUE JAUCKPETHOE CTPOCHHUE BellecTBa, (ororpadun

MOJIEKYJI OPraHHYECKUX COSJANHEHUH.
2. OmbITh 110 AN GY3UU KUTKOCTEH U Ta30B.
3. Monenb GpOyHOBCKOTO JABHKEHHUSL.
4. Mogens onbita [lTepHa.
5. OmbIThl, OKa3bIBAIOIIUE CYLIECTBOBAHUE MEKXMOJIEKYISIPHOIO B3aHMO-
JNEHWCTBUS.

6. Mognens, WIUTIOCTPUPYIOLIas IPUPOAY AAaBJICHUS I'a3a Ha CTEHKH COCYAa.

7. OmBITHI, WITIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UJIE€aIbHOTO rasa,
U30MPOLIECCHI.

Yuenuueckuit saxcnepumenm, nabopamopnuie pabomoi

1. Ompenenennie Macchl BO3/lyxa B KIaCCHOM KOMHATEe Ha OCHOBE M3Mepe-
HUil 00BEMa KOMHATHI, JaBIICHUS U TEMIIEpaTyphl BO3yXa B HEil.

2. HccnepoBaHue 3aBUCMMOCTH MEXIY ITapaMeTpaMH COCTOSIHUS pas3pe-
JKEHHOT 0 rasa.

Tema 2. OcHOBBI TEPMOAMHAMHKH

TepmoauHamMuueckas cuctemMa. BHYTpeHHsI SHEPTUsl TEPMOAMHAMUYECKOM
CHUCTEMBI U ctocoObl e€ m3MeHeHnsa. KommuecTBo Temnotel u pabora. BayT-
PEHHSISI SHEPrUs OJHOATOMHOI'O HICabHOrO Tasza. Buapl Temmonepenadu:
TEIJIONPOBOIHOCTD, KOHBEKIMS, M3JIydCHHE. Y JIeNbHAs TEIUIOEMKOCTh Bellle-
ctBa. Konn4ecTBo TEmIOTHI pH TeIuIonepeaade.

[onstne 00 amgmabGatHOM Tmporecce. I[lepBBIil 3aKOH TEPMOIMHAMUKH.
[IpumeneHne mepBOro 3akoHa TEPMOIMHAMHUKH K H3omporeccam. I 'padude-
CKast HHTepIIpeTanus paboThI rasa.

Bropoii 3akoH TepmoamHaMuky. HeoOpaTHMOCTh TIPOIIECCOB B IPHPOIE.

Temnossle MamuHbL. [TpUHIUIBT qeWCTBHS TEIUIOBBIX MamuH. [Ipeobpaszo-
BaHMsI dHEPruu B TerwioBbiX MammHax. KII/] teruoBoi mammnsl. Hukn Kapho



u ero KITJI. Dxonorudyeckue mpoOIeMbl TETIOIHEPT €THKH.
Texnuueckue ycmpoticmea u npaKmu4ecKoe npumeHeHue: ABATaTeNlb BHYT-
PEHHETO CropaHusi, OBITOBOW XOJIONMIEHUK, KOHIUITHOHEP.
Hemoncmpayuu
1. 3MmeHeHHne BHYTPEHHEW SHEPTHU TENIa MPU COBEPIICHUH Pa0OTHI: BBUICT
MpoOKM W3 OYTBUIKKA TOJ JCHCTBHEM CXKATOTO BO31yXa, HArpeBaHHE
a¢upa B IaTYHHOH TpyOKe MyTEM TpeHHUS (BUICOCMOHCTPAIIHS).
2. VI3MeHeHHMe BHYTPCHHEH 3HEPTHH (TeMIIepaTyphl) Tella MPH TEIUIonepe-
Jade.
3. OmpIT MO aMabaTHOMY PACITUPEHHIO BO3yXa (OIMBIT C BO3IYIIHBIM OT-
HUBOM ).
4. Monenu mapoBod TYpOWHBI, JBUTATENs BHYTPCHHETO CrOpaHUs, peak-
THUBHOTO JIBUTATENS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut
1. V3mepeHue ynenbHOH TEIIIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUSI BellleCTBA.
da3oBbIe NEepexobl

[TapooOpa3oBanue u KoHzeHcalws. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh BO3Ayxa. HaceleHHBIH map. YenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPaTyphbl KUIIEHHS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHS CBOMCTB
kpuctamios. JKuakue kpucramisl. CoBpeMeHHble MaTepuansl. [lnaBienue u
KpHCTaJUIU3alus. Y AenbHas TeroTa riasineHus. Cyonumanus.

YpaBHeHHE TEII0BOro OanaHca.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumeHenue: TUTPOMETP HU
TICUXPOMETp, KaJIOPUMETpP, TEXHOJIOTHH ITOIY4YE€HHs COBPEMEHHBIX MaTepua-
JIOB, B TOM 4YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Hemoncmpavyuu

1. CBoiicTBa HACHIIICHHBIX MTAPOB.

2. Kunenre npu NOHW>XEHHOM JJaBJICHHH.

3. CocoObl M3MEPEHHsT BIIAYKHOCTH.

4. HabmoneHne HarpeBaHus U IUIABJICHHS KPUCTAJUIMIECKOTO BEIIECTBA.

5. JleMoHCTpaIus KPUCTAIIIOB.

Yuenuueckuit saxcnepumenm, nabopamopnsie pabomoi

1. I3amMepeHne OTHOCHUTENBHOM BIaKHOCTH BO3/IyXa.

PA3EJI 4. DJIEKTPOJJMHAMUKA

Tema 1. DaexkTpocraTnka

SJIGKTPI/IBaL[I/Iﬂ TCI. QHGKTPI/I‘IGCKI/II\/II 3apsna. I[Ba BUAA DJICKTPUYCCKHUX 3a-
pPAOOB. HpOBO,I[HI/IKI/I, JAUDJICKTPUKHU U MOJYIIPOBOAHUKH. 3akoH COXpAaHCHUSA



ANEKTPUUYECKOrO 3apsia.

Bsaumoneiicteue 3apsaoB. 3akoH Kynona. ToueuHslll anekTpuueckuil 3a-
psa. Onexrpuueckoe none. Hanmpsyx€HHOCT 3nekTprdeckoro noss. [IpuHnun
CYNEPIIO3UIIMH ANEKTPUUYECKUX MojeH. JIMHMU HanpspKEHHOCTH dJEKTpUde-
CKOT0 MOJIs.

PabGora cui snexkrpocratuueckoro mois. [lorennman. PasHocTh moTeHima-
70B. TIpOBOTHUKHN M IUAIEKTPUKU B 3JIEKTPOCTATUYECKOM mone. [Iu3nexTpu-
yeckKas IPOHULIAEMOCTb.

OnekTpoéMkocTs. KoHneHcaTop. DneKTpoEMKOCTh INIOCKOI0 KOHAEHCATOpA.
OHeprus 3apspKeHHOT0 KOHIEHCaTopa.

Texnuueckue ycmpoiicmea U NpaKmuyeckoe npumeHerue: 3JIEKTPOCKOII,
AJIEKTPOMETp, DJIEKTPOCTaTHUECKas 3allliTa, 3a3eMIICHHE 3JIEKTPONPHOOpPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN ammnapar, CTpYHHbIN NpUHTEp.

Hemoncmpayuu

1. YcrpoiicTBO ¥ IPUHLUT ACHCTBUS JIEKTPOMETpA.

2. B3auMmoneiicTBHEe HAYIEKTPHU30BAHHBIX TEJI.

3. DrekTpuyecKoe Mnoye 3apsHKeHHbIX Tell.

4. TIpOBOHUKH B DJIEKTPOCTATHYECKOM IIOJIE.

5. DnekTpocTaTHyYecKas 3alura.

6. IMDIIeKTPUKH B 2JIEKTPOCTATHYECKOM TI0JIE.

7. 3aBUCHMOCTb 3IEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAIU

IUIACTHH, PACCTOSHUSA MEXAY HUMH U JTUDJIEKTPUYECKON NPOHULAEMO-
CTH.

8. DHeprus 3apsLKEHHOI0 KOHAEHCATopa.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomoi

1. V3mepenue >MeKTpoEMKOCTH KOHCHCATOPA.

Tema 2. IloCcTOSIHHBIH IEKTPHUECKHI TOK.
Toku B pa3jiIM4HbIX cpeaax

DNeKTpUUECKUH TOK. Y CIOBHS CYIIECTBOBAHHUS 3JEKTPUIECKOro Toka. Mc-
TOYHUKH ToKa. Cuina Toka. [locTOSHHBIH TOK.

Hanpsoxenune. 3akon OMa a5 ygacTKa HeTH.

OJIEKTpUYECKOe CONMPOTHBIIECHUE. Y IENbHOE CONPOTHBICHUE BEIIECTBA.
IlocnenoBarensHOE, TapauieNbHOE, CMEIIAHHOE COSANHEHNE TPOBOTHUKOB.

Pabora snekrpuueckoro toka. 3akoH Jxoymsi—IJlenmna. MomHOCTE 3JeK-
TPHUIECKOTO TOKA.

3/1C u BHyTpEeHHEE CONMPOTHUBICHNE NCTOYHNKA TOKa. 3akoH OMa Ut ToI-
HOH (3aMKHYTOH) deKTprdeckoi rernu. KopoTkoe 3aMbIkaHIeE.

OJIeKTpOHHAS TMPOBOJMUMOCTH TBEP/BIX METAJIOB. 3aBUCHMOCTB COIPO-
TUBJICHHS! METAJUIOB OT TeMmeparypbl. CBEpXIPOBOANMOCTb.

OJeKkTpudeckuii TOK B Bakyyme. CBOICTBa IEKTPOHHBIX ITYYKOB.

[MonmynpoBogaukn. CoOCTBEHHass W MpHMECHasi MPOBOJMUMOCTh MOIYIPO-



BonHHKOB. CBolicTBa p—N-miepexona. [1omynpoBogHUKOBEIE IIPHOOPHI.

DJNEeKTPUIECKU TOK B PaCcTBOpaxX M paciulaBax JIEKTPOIUTOB. DIIEKTPOIH-
THUYECKast IUCCOIMAINS. DIIEKTPOIIU3.

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIM M HECAMOCTOSITENIbHBII
paspsan. Monnus. [Tna3ma.

Texnuueckue ycmpoicmea u npaKmuyeckoe mnpuMeHeHue. aMIEepMeTp,
BOJITMETP, PEOCTAT, HCTOYHHKH TOKa, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
JJIEKTPOOCBETHUTENBHBIE MPHOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH
JIMOJ, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYNPOBOIHUKOBBIA AMOM, TallbBa-
HUKa.

Hemoncmpayuu

1. V3mepeHue cuibl TOKa M HAIIPSIKEHHS.

2. 3aBHCHMOCTH CONPOTHBIIEHUS LIJIMHIPUUECKUX MPOBOIHUKOB OT
JUTUHBI, TUIOLIA/ TIOTIEPEYHOTO CEYSHUSI U MaTepH-
ana.

CMelaHHOe COeIMHEHUE TIPOBOTHUKOB.

ITpsmoe m3mepenue DJIC. KopoTkoe 3aMbIKaHHE T'ajJbBaHUYECKOTO
9JIEMEHTA W OlIEHKAa BHYTPEHHET'O COMPOTUBIICHHSI.

3aBUCUMOCTE COIIPOTHUBJICHUSI METAJJIOB OT TEMIICPATYPHI.
IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii paspsia M NpOBOAMMOCTD BO3AYXA.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi

1. M3yueHue cMeIaHHOTO COEAMHEHUS PE3UCTOPOB.

2. Usmepenne D/]C UCTOUHKMKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHHS.
3. HabnroneHue aiieKTponmsa.

> w
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MEXIIPEJIMETHBIE CBA3U

Uzydenue kypca ¢usuku 6azoBoro ypoBus B 10 kiacce ocyliecTBIseTCs
¢ yu€ToM colepKaTeNbHBIX MEKIPEIMETHBIX CBA3el ¢ KypcamMH MaTeMaTH-
KH, OMOJIOTHH, XUMHUH, TeorpaQyu U TEXHOIOTHH.

Meswcnpeomemmuple nOHAMUA, CE6A3AHHbBIE C U3YYUEHUEM MEMOO08 HAYY-
HO20 No3HaHUA: SBIICHUE, HAYy4YHBIH (akT, rumoresa, Gpu3nyeckas BENNYUHA,
3aKOH, TeOpHs, HAOIIOJEHHE, SKCIIEPUMEHT, MOJICIHPOBAaHUE, MOAEIb, U3Me-
peHue.

Mamemamuka: pelieHHe CUCTEMBl yYpaBHEHWI, JHHEHHAS (QYHKIWS, IIa-
pabomna, rurepbona, ux TpaduKH U CBOMCTBA; TPUTOHOMETPHUIECKUE (PYHKIINH:
CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXK-
JIECTBO; BEKTOPHI M UX MPOEKIMU Ha OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

Buonozua: mexanmyeckoe JBIKEHUE B KHUBOH mpupoze, Tuddy3us, ocMoc,
TEMII000MEH KHMBBIX OPTaHU3MOB (BHJBI TEIIONEpENayH, TEIIOBOE PaBHOBE-
cHe), JJIEKTPHUUIECKUE SBIICHUS B KUBOH MPUPOIE.



Xumun: NTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl, JKUIKO-
CTell U ra3oB, DJIEKTPUYECKHE CBOWCTBA METAIUIOB, 3JEKTPOJUTHUECKAS JHC-
COIMAIIHSI, TaJIbBAHHUKA.

Teozpaghus: BaxxHOCTH BO3/yXa, BETPBI, 0apPOMETp, TEPMOMETD.

Texnonozusn: npeodpa3oBaHUe MBIKCHUI C HCIIOIb30BAHUEM MEXaHH3MOB,
y4€T TpEHHsI B TEXHHUKE, MOANIMITHUKH, HCIIONb30BAHUE 3aKOHA COXpPaHEHHs
HMITyJIbCa B TEXHHMKE (paKeTa, BOAOMET U T. I1.), IBUraTellb BHYTPEHHETO Cro-
paHus, mapoBasi TypOuHa, OBITOBOI XOJOAMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIYYEHHsT COBPEMEHHBIX MAaTEpHajOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, SJICKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE 3JIeKTPOnpubo-
POB, KCEPOKC, CTPYHHBIN MPHUHTEP, 3JEKTPOHATPEBATEIbHBIE MPUOOPHI, JJIEK-
TPOOCBETUTENBHBIE MPUOOPHI, TabBAHUKA.

11 knace
PA3JIEJI 4. QJIEKTPOAVMTHAMUKA

Tema 3. MaruuTHoe nose. JJeKTPOMATHUTHASI HHIYKIUSI

ITocTossHHBIE MarHUTHL. B3aumopaelcTBUe MOCTOSHHBIX MAarHUTOB. Maruur-
Hoe nojie. Bektop MarHuTHOM MHIYKIMH. [IpHHIINT CyTIepIo3nIiK MarHUTHBIX
noniei. JIuaumn MarHuTHOM MHAYKIMH. KapTrHa JTUHUI MarHUTHOM WHIYKLIUU
TIOJISI TIOCTOSIHHBIX MarHUTOB.

MarHuTHOe 1oJie MPOBOIHUKA C TOKOM. KapTuHa NuMHMH MHIYKIMU Mar-
HUTHOTO TIOJISl JUTMHHOTO TPSMOr0 MPOBOAHHMKA W 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJ-HUKA, KaTymku ¢ TokoM. OmbIT DpcTena. Bianmonelicteue mposon-
HHUKOB C TOKOM.

Cuta Amnepa, e€ MOZY/ b U HallpaBJICHHE.

Cuna Jlopenua, e€ Momysb 1 HampaBiieHHe. [IBIKeHHE 3apsDKEHHON YaCTUIIH B
OJTHOPOIHOM MarHUTHOM Tone. Pabota cruiel JlopeHma.

SIBneHue 31eKTpOMarHuTHOM MHAYKIUH. [I0TOK BEKTOpa MarHUTHOM UH-
nyknuu. DJ]C uHIyKInu. 3aK0H 3JIeKTpoMarHuTHON HHAYKnn Oapames.

BuxpeBoe anexkrpudeckoe mone. 3C HMHAYKIINE B TPOBOIHUKE, IBHXKY-
IeMcsl IOCTYIAaTENbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

WupyktuBHOCTD. SBNenne camouaaykimn. /1C caMonHIyKInu.

DHeprust MarHUTHOTO TTOJIST KATYIIIKH C TOKOM.

DNEeKTPOMAarHuTHOE TIOJIE.

Texnuyeckue ycmpoiicmea U NpaKmuyecKkoe npuMeHeHue: TIOCTOSHHBIC
MarHHTBI, SJIEKTPOMATHUTHI, JIIEKTPOIBUTATENb, YCKOPHUTEIH JIIEMEHTapHBIX
YaCTHI], HHAYKIIOHHAS TICYb.

Hemoncmpayuu

1. OmpiT Opcrena.



. OTKIIOHEHHE IICKTPOHHOTO ITyYKa MAaTHATHBIM TIOJIEM.

. JIMHUM WHIYKIIUYA MarHATHOT'O TTOJIS.

. B3aumopeticTBre IByX POBOJHUKOB C TOKOM.

. Cuna Amnepa.

. JetictBue cunbl JIopeHiia Ha HOHBI AJIEKTPOIUTA.

. SIBNeHUE DIIEKTPOMATHUTHON MHIYKIIHAH.

. [IpaBuino Jlenna.

. 3aBucumocts JJIC MHAYKIMU OT CKOPOCTH U3MEHEHHS] MAaTHUTHOI'O TO-
TOKA.

10. SIBneHue caMOMHIYKIHH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut

1. 3y4ueHne MarHUTHOTO TIONS KATYIIKH C TOKOM.

2. UccnenoBanue NeiCTBUS IOCTOSHHOIO MarHUTa Ha PaAMKY C TOKOM.

3. UccnenoBanue sIBICHUS DJICKTPOMATHUTHOW UHTYKIIAH.

O 0O NO Ol Wi

PA3JIEJI 5. KOJIEBAHMA Y BOJIHBI

Tema 1. Mexanuueckue u IJEKTPOMArHUTHBIC K0JIe0aHu s

KonebarenpHas cucrema. CBOOOIHBIE MexaHHuyeckue KosneOanus. ['apmo-
Huueckue koseOanus. Ilepuox, wactora, ammiutyna U dasza KkojaeOaHHIA
[Ipyxunnblii MasTHUK. MaTeMaTudeckuil MasiTHUK. YpaBHEHHE rapMOHHYE-
cKHX KojebaHuil. [IpeBparenne sHepruy Npu rapMOHMYECKUX KOIEOaHHsAX.

KonebarenbHbiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJNEOAHHS B
UJeaJbHOM KONeOaTeNbHOM KOHTYpe. AHAJIOTHsA MEXAY MEXaHHYeCKHMH H
JNIEKTPOMarHuTHeIMH Konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUH B HICAIBHOM KosiebaTeTbHOM KOHTYpE.

IIpencraBnenue o 3aryxamoUMx KoineOaHHUAX. BBIHYXICHHbIE MeXaHHUe-
ckue konebanus. Pezonanc. BelHyxkIeHHbIE 2/IEKTpOMarHUTHBIE KOJIEOaHHs.

[lepemennsriit Tok. CHHYCOHIATBHBIM MEpeMEHHBI TOK. MOIIHOCTE Tepe-
MEHHOTO TOKa. AMIUIMTYAHOE U JEHCTBYIOIee 3HAUCHUE CHJIBI TOKA U HaImpsi-
KEHUSL.

Tpauchopmarop. TIpor3BoacTBO, nepenada u moTpedIeHHe JEKTPUISCKOM
SHEPrHU. DKOJIOTMYECKNE PUCKHU IIPU NPOM3BOJACTBE 3JIEKTpo3Hepruu. Kyub-
Typa HCTIOIb30BaHMUS 3JIEKTPO3HEPTUH B IOBCETHEBHON JKHU3HHU.

Texnuueckue ycmpoicmea U npakmuueckoe npumenenue. 3NEKTPUIECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa, JIMHUH 3JIEKTporepeaad.

Hemoncmpayuu

1. HUccnemoBanue mapaMeTpoB KoiIeOaTENBHON CHCTEMBI (TIPYKUHHBIA HJIH

MaTEMaTHYECKUH MasITHHK).

2. HabnroieHre 3aTyXaroIuX KOIeOaHHid.

3. UccnenoBanne CBOMCTB BHIHYKICHHBIX KOICOAHMIA.

4. HabnromeHue pe3oHaHca.



5. CBOOOHBIC 3JICKTPOMATHUTHEIC KOJICOaHHSI.

6. OcomniorpaMMBbI (3aBECHMOCTH CHJIBI TOKA W HATIPSDKCHUS OT BPEMEHH)
JUTS DJIEKTPOMATHUTHBIX KOJEOaHUH.

7. Pe3oHaHC TpU MMOCIEIOBATEIIEHOM COCAMHEHUH PE3UCTOPA, KATYIIKA
WHIYKTHBHOCTH U KOHJICHCATOPA.

8. Mozenb JTMHUM 3JIEKTPOIepeaadH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie padomut

1. HUccnemoBaHue 3aBHCUMOCTH TIEPUOIa MAJBIX KOJICOAHUI rpy3a Ha HUTH
OT JTUHBI HUTU B MacChl TPy3a.

2. HccnenoBanue mepeMEHHOTO TOKA B LIEMU M3 TOCIEIOBATEIBHO COEMH-
HEHHBIX KOHJICHCATOPA, KATYIIIKH U PE3UCTOPA.

Tema 2. MexanuueckKue u IJICEKTPOMArHUTHBIC BOJIHBI

MexaHuueckue BOJHBI, yciaoBusl pacipoctpanenus. Ilepuon. CxopocTs pac-
NPOCTPaHEHHs U JUTMHA BOJNHEI. [lonepednsle 1 nmpoaonbHble BomHBL. VHTEp(de-
peHIys ¥ AUGPaKIKsg MEXaHUUECKUX BOJIH.

3Byk. Cxopoctb 3ByKa. ['poMkocTh 3Byka. Bricora Tona. TemOp 3ByKa.

SJ'ICKTpOMaFHI/ITHbIC BOJHEL. Y CJIOBHUSA W3JIyUCHHUS DJICKTPOMArHUTHBIX

BOJH. B3aumHas opueHranus BektopoB E, B, V B anmekTpomarHuTHON BOIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPasKEHUE, IPEIIOMIICHHUE, TTOISIpU3alys,
audpaxuust, uHTepdepeHysa. CKOpoCcTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMAarHUTHBIX BOJH. IIprMeHeHHEe 3IEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHUUMTBI paguocBs3u U TeneBuIeHus. Paguonokarys.

DJIeKTPOMAarHUTHOE 3arpsA3HEHNE OKPYXKAIOIIEH CpPeIbl.

Texnuueckue ycmpoticmeéa u npaKmuyeckoe npumeHenue. MY3bIKaJIbHbIE
HMHCTPYMEHTHI, YIbTPa3BYKOBasl AWArHOCTHKA B TEXHUKE M MEAUIIMHE, pajap,
panuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus.

Hemoncmpavyuu

1. Ob6pazoBaHue 1 pacpocTpaHEHHNE MOMEPEIHBIX U MPOJOIBHBIX BOJIH.

2. KoneGmomeecs Teno Kak ICTOYHUK 3BYKa.

3. HaGnromeHue oTpaskeHHs M IPETOMIICHUSI MEXQHIIECKIX BOJH.

4. HabGmonerne nHTepdepeHIINN U TNPPAKINH MEXaHTIECKHUX BOITH.

5. 3ByKOBO# pe30HAHC.

6. HaOmomeHne CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIDIUTYIOH U

JacTOTOM KoieOaHMiA.
7. HccnenoBaHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHHE, IPETIOM-
JICHHE, TTOAPU3aNus, TUPPaKIus, HHTepPEepeHIINS.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. IIpsMonnHeliHOE pacnpoCTpaHEHHUE CBETa B OA-
HoponHoil cpene. Jlyd cBera. ToueUHbIN UCTOUHUK CBETA.



OtpaxeHue cBera. 3aKOHBI OTPaKCHUS cBeTa. [locTpoeHue H300paskeHuid B
IDIOCKOM 3€pKaie.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHEIM TMOKa3a-
Tenp mpenomiieHuA. llomHoe BHYTpeHHee oTpakeHue. [IpemenpHBIH yron
MTOJTHOT'O BHYTPEHHETO OTPaskeHUS.

Hucnepcus cBera. CrioxHBIH coctaB Oenoro ceeta. [[Ber.

CoOupatolyie U pacceuBaroliue JUH3bI. ToHKas JinH3a. POKycHOEe paccTo-
SIHAE W ONTHYECKas CHJIa TOHKOHM JMHH3BI. [locTpoeHue n300pakeHuil B coOu-
paroNMX M paccewBaroIuX JuH3aX. DopMyrna TOHKOH JIMH3BL. YBEIHYCHUE,
JlaBaeMO€ JINH30MU.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKOM ONTHKH.

Bonnosas onruka. Uatepdepenmust ceera. KorepeHTHBIC HCTOUHUKH. Y CITIOBUS
HaOJTIOICHUSI MAKCUMYMOB | MUHUMYMOB B HHTEP(EPSHIIMOHHOW KapTUHE OT IBYX
CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

HNudpakius ceera. JudpakiuonHas pemérka. YCIOBHE HAOIOICHUS
TJIAaBHBIX MaKCI/IMyMOB HpI/I naacHuu MOHOXpOMaTH‘{eCKOFO CB€Ta HaA Ou-
(pakKIMOHHYIO PELIETKY.

Ionspusanus cera.

Texnuyeckue ycmpoticmea u npakmuieckoe npumererue: 04Ky, jymna, $poro-
amnmapar, MPOeKIMOHHBIN anmmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA,
JupaKkIUOHHAS peIETKA, MONSIPOHI.

Hemoncmpavyuu

1. TpsmonuHeWHOE pacmpoCTpaHEHUE, OTPAKCHNUE U MPETOMIICHHE CBETA.
Ontuyeckue mpudOpHL.

ITonHOE BHYTpEHHEE OTpakeHue. Mozenb cBeTOBOAA.
HccnenoBanue CBOHCTB M300pakeHMI B IMH3AX.
Moznenu MUKpOCKOIIa, TEJIECKOIIA.

HaGntonenue nHTEpepeHIum cBeTa.

HaGmonenue nudpakium cBeta.

HaGmtonenue nucrepcuu ceera.

[Tomy4yenne criekTpa ¢ MOMOIIBIO TIPU3MBL.
[omy4yenne criekTpa ¢ MOMOIIBI0 TN(PPAKIHOHHON PEIIETKH.
10 Habnronenue momnsipruzanuy cBeTa.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabonuol
1. V3mepenHne mokazaTelns IpeloMICHHS CTEKIIA.

2. VccnenoBanue CBOMCTB M300paKeHH B TMH3aX.

3. HabnroieHue qucnepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJIbHOM TEOPUN OTHOCHU-
TEJIbBHOCTH

rpaHI/IHBI NPUMCHUMOCTHU KJIACCHUYECKOM MEXaHHKH. HOCTyJ'IaTLI CIIenu-
aJIbHOU TEOPUU OTHOCUTCIIBHOCTHU: MHBAPHUAHTHOCTb MOAYJISI CKOPOCTH CBETA B
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BaKyyMe, IPUHIIUI OTHOCUTENBbHOCTH DWH-TITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe IJICHHE BPEMEHH U COKPAILICHHE
JIUTAHEL.

DHeprusi U UMIYJIbC PENIATUBUCTCKON YaCTHUIIBL.

CBsI3b MaccCHI C 3Hepr1/1e171 1 UMITYJIbCOM peHHTHBHCTCKOﬁ qyaCTUulkbl. 9Hep-
T'UA IIOKO.

PA3IEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Di1eMeHTHI KBAHTOBOM ONITHUKH

®dotonsl. Dopmysna [Tnanka cBsi3u SHEPTUU (POTOHA C €rO YACTOTOH. DHep-
THsl M UMITYJIbC (POTOHA.

OrtkpeiTue u uccnenoBanue Gorodddexra. OmbiTe A. I'. CToneroBa. 3aKOHBI
¢doroaddexra. YpaBHenue DiiHmreitHa s porordderra. «KpacHas rpanumay
¢doroaddexra.

Hasnenwne ceeta. Onbite! I1. H. Jlebenena.

XuMHUYecKoe JeUCTBHE CBETA.

Texnuueckue ycmpoicmea u npakmudeckoe npumerenue: HOTOdIEMEHT,
(doTonaTuuK, coaHeUHas OaTapes, CBETOANO/.

emoncmpayuu

1. ®ororddexT Ha ycTaHOBKE C IUHKOBOM ILIACTUHOM.

2. UccnenoBanue 3akOHOB BHelIHero GpoTodddekra.

3. Ceeromuo.

4. Conneunas OaTapesi.

Tema 2. CTpoeHue aTomMa

Mopnens atoma Tomcona. Omnbitel Pezepdopna 1o paccesHHIO | -4acTHIl.
[Inanerapnas mozens aroma. Ilocrynatel bopa. M3nyduenune u morusomieHue
(OTOHOB IIpU TEepexoJie aTOMa C OJHOTO YPOBHS DHEPIUH HA Apyroil. Bumel
cnexkTpoB. CIIeKTp ypOBHEH 3HEpruu aToMa BOAOpOJa.

Bonnossle cBoiictBa uactun. Bomnbel e bpoiina. Kopmyckynsp- Ho-
BOJIHOBOM 1yaJIu3M.

CrHoHTaHHOE M BBIHYXJICHHOE H3ITydeHHE.

Texnuueckue ycmpoticmea u NpaKmuyeckoe npumeHeHue: CHEKTPATbHBIA
aHau3 (CIeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTEP.

Hemoncmpayuu

1. Monens omeita Pesepdopaa.

2. OnpeneneHre JIMHBI BOJHBI Jla3epa.

3. HabnroieHre TMHEHYATHIX CIIEKTPOB U3TyYCHUSL.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnwvie padomut

1. HaGmoneHue THHEHYATOrO CIIEKTpA.



Tema 3. AToMHOE AIPO

OKCHEepUMEHTHI, JOKA3bIBAIOUINE CIIOXHOCTh CTpOeHUs sapa. OTKpbITHE
panmoaktuBHOCcTH. OmbITel Pesepdopsa mo ompezneneHuio cocraBa paanoak-
TUBHOro m3nydeHus. CBoiicTBa anbga-, Oera-, raMma-nu3nydeHus. Biumsane
PaZMOaKTUBHOCTH Ha )KHUBBIE OPTaHU3MBI.

OtkpoITHE TIpOTOHA | HelTpoHa. Hyknonnast Mmonens sapa [efizenOep- ra—
WBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacrian. DIeKTPOHHBIA W TO3UTPOHHBIA OeTa-pacman. [am- ma-
H3y4eHue. 3aKOH paJuoaKTUBHOIO pacnaja.

DOHeprust CBsI3U HYKJIOHOB B sizipe. SlaepHbie cuitbl. JledekT Macchl spa.

Snepuble peakuuu. [leneHue u CUHTE3 sa€Ep.

Snepusiii peaktop. TepMosinepHblid cuHTe3. [IpoOIEMBI M MTEPCIICKTHUBBI
SIIEPHOM SHEPTeTHUKH. JKOJIOTUYECKUE aCTIeKThI SepPHOI YIHEPIeTHKH.

OnemeHTapHble YacTUIBl. OTKPBITHE TO3UTPOHA.

MCTOJIBI Ha6H}OJICHI/Iﬂ " pErucTpanyu 3JEMCHTAPHBIX YaCTHUII.

dyHnaMeHTanbHble B3auMoJieHcTBUS. EQMHCTBO (hr3HUueckoil KapTHHBI
MHpa.

Texnuueckue ycmpoucmaa u npakmuyeckoe npumeHerue. J03UMETpP, KaMme-
pa Bunbcona, sipepHbIii peaktop, aToMHasi Gomoa.

Hemoncmpayuu

1. C4éTurK HOHM3UPYIOIIUX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi

1. UccnenoBanue TpekoB dacTuil (110 roToBbIM (ororpadusm).

PA3EJI 8. DJIEMEHTBI ACTPOHOMUU
N ACTPODOU3UKU

Oransl pa3BUTUS acTpoHOMUH. [IpuKIagHOE M MHPOBO33pPEHUYECKOE 3HAUE-
HHUE aCTPOHOMMHU.

Bun 3Bé3mnoro mebGa. Co3Be3nmus, sipkue 3BE3NBI, TUIAHETHI, UX BHIUMOE
JIBIDKCHHE.

CosHeuHas chCcTeMa.

Comuane. ComnHeunas axkTuBHOCTh. Mcrounmk sHeprum ConHIa W 3BE3N.
3BE31pI, MX OCHOBHBIC XapaKTEPUCTUKH. JlmarpaMma «CIEeKTpalbHBIN KiIace —
CBETHMOCTBY. 3BE3/IbI TJIABHOM ITOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIs 3BE3/1 [J1aBHOM MOCIEN0BATENbHOCTH. BHYyTpeHHEE CTpOeHKE
3BE31. COBpeMEHHBIEC TPEICTABICHUS O MPOUCXOKACHNH U dBoonny ColrHIa
M 3BE31. DTambl )KA3HU 3BE31L.

Meunsnii [Tyre — nama [Namaktuka. [lonoxenne u nemwkerne ConHIA B
lanaktuke. Tunsl ranaktuk. Paauoranaktuku U kBazapbl. YEpHbIE ABIPHI B
SIPax TaNIAKTHK.

Bcenennas. Pacnmpenne Beenennoil. 3akon Xa00:ma. Pazberanue ranakTuk.



Teopus bonsioro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHast cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobiaeMbl aCTPOHOMUH.

Yuenuuecxkue naonwoenus

1. HabnroneHusi HEBOOPY)XEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIIBIO-
TEpPHBIX TMPUIOKEHUH ISl ONpeNeNeHNs MOJ0KEHH HeOEeCHBIX 00beK-
TOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be31usl CeBEpHOro MomyIapus
U sIpKU€E 3BE3MBL.

2. Hab6mopenus B Teneckon Jlynsl, muianet, Mieasoro [Tyrw.

OBOBILIAIOIIEE ITOBTOPEHUE

Ponp ¢u3uKM M acTPOHOMHH B 9KOHOMHYECKOH, TEXHOJOIMYECKOU, COIM-
QJIBHOM M 9THYECKOH cdepax AesITeNbHOCTH YEIO0BEeKa; POJIb K MECTO (BH3HUKU U
ACTPOHOMHUH B COBPEMEHHOW HAay4YHOW KapTHHE MHUpA; poib (PU3HYECKOU Teo-
puu B (popMHpOBaHMU MpEACTaBICHUNA O (PU3NYECKON KapTHHE MHpPa, MECTO
¢u3nuecKkoil KapTUHBI MUpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEH- HO-
Hay4yHbIX IPEICTABJICHUN O IPUPOJE.

MEXIIPEIMETHBIE CBA31

W3yuenne xypca ¢pusuku 6a3oBoro ypoBHA B 11 Kinacce OCyIIECTBISETCS C
y4ETOM COAEPIKATENbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OMOJIOTU U, XUMHH, Teorpapry U TEXHOIOTUH.

Meosicnpeomemuble NOHAMUS, CE6A3AHHbIE C U3YYEHUEM MEMO006 HAYY-
HO20 No3HAHUA: SBIICHUE, HAYy4IHBII (akT, rUIoTe3a, (pu3nyecKas BEIUYUHA,
3aKOH, Teopusi, HaOMIOJEHUE, SKCIIEPUMEHT, MOJCINPOBAaHNUE, MOJENb, U3Me-
peHue.

Mamemamuka: pelICHUE CHCTEMbl YpPaBHEHMH; TPUTOHOMETPUYECKUE
(GYHKIMM: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETpHYe-
CKO€ TOXJIECTBO; BEKTOPHI U X MPOEKIUH Ha OCH KOOPAMHAT, CIOKEHUE BEK-
TOPOB; TIPOM3BOJHBIC JJIEMEHTAPHBIX (QYHKIMH; NpPU3HAKU IONOOUS Tpe-
YTOJIBHUKOB, ONpEeNIeHNE TUIOMAAN IIIOCKHX GUryp u 00béMa Tel.

Buonocua: snextpuyeckue SBICHUS B XHMBOW IPHUPOAE, KoneOaTelbHbIE
JBIKEHHS B >KMBOM INPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOW MPUPOAE, ACH-
CTBHE paJilalliyl Ha KUBBIE OPTaHU3MBI.

Xumusa: cTpOCHHE aTOMOB M MOJIEKYJ, KpPHUCTAJUINYECKast CTPYKTypa TBEP-
JBIX TEJI, MEXaHN3MBl 00Pa30BaHUS KPUCTAJUIMYECKON PEIETKH, CHEKTPallb-
HBII aHAIIU3.

T'eozpaghua: MarHUTHBIE TIOTFOCA 3EMITH, 3AJISKH MATHUTHBIX Py, POTOCHEMKA
3EMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHA.

Texnonozua: NVHUM D3IEKTPOTIEpenad, TEHEpaTop IEPEeMEHHOro TOKa,
JIEKTPOABUTATEINb, NHIYKIMOHHAS 11€9b, pajap, paauonpuéMHHUK, TEJIEBU30P,
aHTeHHa, TenedoH, CBU-neus, MpOeKIIMOHHBIH anmapaTr, BOJIOKOHHAS ONTHKA,



COJIHCYHAas 6aTape;1.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (68 1)

Temaruuecknii 6,10k,
Tema

OcHoOBHoOe coep:kaHue

OCHOBHBIE BHIbI ICATEILHOCTH YYAIMXCS

PA3JEJ 1. ®U3NKA U METO/bl HAYUYHOI'O TIO3HAHUS (2 1)

dusrka ¥ METOIBI
HAy4HOr0 IIO3HaHUSA

2w

®uznka — Hayka o npupoze. Haydnsie

METO/IbI TO3HAHUS OKpYXKaroliero Mupa. Posb sxc-
HEepPUMEHTa ¥ TEOPUH B IPOLIECCE TTIO3HAHUS MPU-
POzl DKCIIEPUMEHT

B u3uKe.

MopenupoBanre GU3HMIESCKHUX SBICHUH U ITPOLIEC-
coB. Hayunsle runoressl. du3nueckue 3aKOHbI U
TeOpHH. [ paHUIIbI IPUMEHUMOCTH (U3NUECKHUX
3aKOHOB. [IpUHIMII COOTBETCTBUSL.

Posb 1 MecTo (u3uku B GOpMHUPOBAHUH
COBPEMEHHOH Hay4HO! KapTUHBI MUPA,

B MPAKTUYECKON AEATEIBHOCTH JTIOJEH

Pabota B rpymiie 1o MoAroToBKe KOPOTKHX COOOIICHHI
0 poNH U MecTe (PU3UKHU B MPAKTHYECKON JIeSTeTbHO-
CTH Jtozieil.

OcBoeHHEe OCHOBHBIX NPUEMOB PaboThI ¢ IU(PPOBOIL
nabopaTopueit 1o ¢uzuke

PA3JIEJI 2. MEXAHHUKA

(18 u)

Kunematuka
(59

Mexannyeckoe apukeHre. OTHOCUTEIBHOCTh Me-
XaHWYecKoro IBmkeHns. Cucrema orcuéra. Tpaek-
TOPHSL.

IIpoBenenne sKciepUMeHTa: H3y4eHne HEpaBHOMED-
HOTO JIBIDKEHHS C LEINBIO OMPEeTICHNS] MTHOBEHHOM
CKOPOCTH; UCCIIEIOBAaHHE COOTHOMICHUSI MEXIY




[lepemerienne, ckopocThb (CpemHsist CKOPOCTb,
MI'HOBEHHAS! CKOPOCTh) M YCKOPEHUE MAaTEPUATEHON
TOUYKH, UX MTPOEKLIUHU HA OCU CUCTEMBI KOOPAMHAT.
CrnokeHue NepeMenIeHUI U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJITMHEHHOE
JBIOKEHHE. [ payk 3aBUCHMOCTH KOOD/IHHAT,
CKOPOCTH, YCKOPEHUs], ITyTH U IIepeMEILECHUs
.MaTepuabHON TOUYKH OT BPEMEHHU
CBobonHoe nazienre. Y cKopeHne cBOOOTHOrO T1a-
JICHUS.
Kpusonuneitnoe apuxenue. J[Buxenue marepu-
AJIbHOM TOUKHU IO OKPYKHOCTHU C ITOCTOSHHOM 110
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopoctb. [lepuon u yactora obpaienus. Llenrpo-
CTPEMUTENILHOE YCKOpEHHE

MYTSAMH, IPOHIEHHBIMHU TEJIOM 3 I10CIIE0BaTEIbHbIE
paBHbIE IPOMEXKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM
JBIKEHUM C HA4aJIbHOM CKOPOCTBIO, PaBHO HYIIIO;
U.3y4€HUE ABWKECHHS LIApHKa B BSI3KOM KUIKOCTH
OOBbsiICHEHHE OCHOBHBIX NPUHIIMIIOB JICHCTBUS TEXHU-
YECKHX YCTPOMCTB, TAKMX KaK: CIIUIOMETP, LIETHBIE U
peMEHHbIE Tepe/lauy JBHKEHUST; U YCIIOBHH nX 0e3-
OIACHOTO UCIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HH.
Pemenne pacuéTHeIX 3a/1a4 ¢ IBHO 33/laHHON (pu3nye-
CKOH MOJIENBIO C HCHOJIb30BAaHUEM OCHOBHBIX (hOPMYIT
KUHEMaTHKH.

Ioctpoenne u ananu3 rpaMKOB 3aBUCUMOCTEN KHHe-
MAaTHYECKUX BEJIMYUH OT BPEMEHHU.

PacnosHaBaHne GusnuecKyx sBICHUHN B y4eOHBIX
ONBITAaX U OKPY)KAIOLIEH )KM3HU: PABHOMEPHOE H PaB-
HOYCKOPEHHOE HPSIMOJIMHEHHOE BUXKEHUE, CBOOOIHOE
HajieHHe Tell, ABIKEHHE [0 OKPYKHOCTH.

OnucaHne MEXaHUYECKOro ABMXKEHHUS C HCIOIb30Ba-
HHeM (U3MYECKUX BEJIMYUH: KOOPJUHATA, yTh, IIepe-
MEIIEHUE, CKOPOCTh, YCKOPEHHE.

Pabota B rpynnax npu IiaHUpOBaHUH, IPOBEJCHUH 1
UHTEpIpeTaluy Pe3yIbTaToOB OMBITOB U aHATIH3E JI0-
HOJIHUTEJILHBIX HCTOYHUKOB HH(POPMAIMH IO TEME

JvnHamuka

(79

IIpunuun otHocuTenbHoCTH [ anunes.
IIepssiii 3akoH HeiloToHa. MIHEpLMaibHbIE CUCTEMBI
orcuéra.

TIpoBeneHue SKCIEpUMEHTA: HCCIIEIOBaHNE
3aBUCHMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIUX
B TIPY)KHHE U PE3UHOBOM 00pasiie, OT UX




Macca tena. Cuna. HpPIHHPIH CynepIio3uiuu Cui.

Bropoii 3axon HeroToHa J11s1 MaTepUaibHOM TOUKH.
Tpetuii 3akoH HproTOHa JU1s1 MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TsroreHust. Cuita TsHKeCTH.
IlepBas xocMHuYecKasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

Tpenue. Buzpl TpeHust (OKosl, CKOIBXKEHHUS, Kavue-
aust). Crna tpennst. Cyxoe Tpenue. Crna TpeHus
CKOIIbXEHHUS U ciia TpeHus nokost. Koaddunmenr
TPEHUSL.

Cua conpoTHBIICHHS TIPU JABIKEHHUH Tella B XKUJI-
KOCTH HJIH Ta3e.

INocrynaTensHoe U BpalaTeabHOE ABHKEHUE a0-
COITIOTHO TBEPJIOTO TeNa.

MOMEHT cuibl OTHOCHTENBHO OcH BpaieHus. [lne-
40 CHJIbI. Y CIIOBUSI paBHOBECHUSI TBEPOTO TENa

nedopMalin; u3ydeHue IBIKEHNs Opycka

TI0 HAKJIOHHOH IIOCKOCTH; HCCIIEOBAHHE

YCIIOBUH paBHOBECHS TBEPIOrO TeJa, UMEIOIIET0 0Ch
BpAILCHHSI.

OObsicHeHHe 0COOEHHOCTEl PaBHOMEPHOTO U paBHO-
YCKOPEHHOTO MPSMOIMHEHHOr0 ABIKEHHUS, CBOOOIHO-
TO MaJeHHs TeJ, IBHKEHUS 10 OKPY)KHOCTH Ha OCHOBE
3ak0HOB HbIOTOHA, 3aKOHA BCEMHPHOTO TSTOTCHHSI.
OOBsICHEHHE OCHOBHBIX TIPUHIIHIIOB JACHCTBHUS TEXHH-
YECKHX YCTPOMCTB, TAKHX KaK MOALIMITHHKH.
OOBbsiCHEHHE ABUKEHHS HCKYCCTBEHHBIX CITyTHHUKOB.
Penrenue pacu€THBIX 3aa4 C SBHO 3a/1aH-

HOM (hU3HYECKON MOJETBIO C HCIIONB30Ba-

HHEM OCHOBHBIX 3aKOHOB U (OpMYJI AMHA-

MUKH.

PacniozHaBanue pu3M4eCcKHX SBICHUIT B ydeOHbBIX
ONBITAX U OKPYXKAIOLIEH XKHU3HU: HHEPLUS, B3aUMO-
JieificTBUE TelL

Ananu3 GpU3MYECKUX MPOLIECCOB U SIBICHUN

C UCIIOJIb30BaHUEM 3aKOHOB U ITPUHIIMIIOB:

3aKOH BceMUpHOro tsrorenus, I, 11 u Il

3aKoHbI HbIOTOHA, IPUHIMI CYNEPIIO3ULIUHN CHII,
NPHUHIIUI PaBHOIPABHOCTH MHEPLHAIBHBIX CHCTEM
orcuéTa

3aKOHBI COXpaHEHHUS B

Hmnynbc MaTepuaIbHON TOUKH (Temna),

TIpoBeneHue SKCIIEPUMEHTa: U3y4eHHe aOCOMIOTHO




MCXaHHUKEC

(69

CHCTEMBI MaTepPHATBHBIX TOUYEK. IMITYITbC CHITBI U
HM3MEHCHHE UMITYJIbCA TeJla. 3aKOH COXPaHECHUS
UMIyIbca. PeakTHBHOE JIBHKCHUE.

Pabora criibl. MOIIHOCTD CHIIBI.

KuneTtnueckast sHEpTrHs MaTEpUATLHON TOYKH.
Teopema 00 U3MEHEHUH KHHETUYECKOM SHEPTHH.
IMorenmnmaneHas sHeprus. [loTeHMaNbHAS SHEPT U
yrpyro e opMHpOBaHHON NPYKHUHBL. [loTeHn-
aJIbHast SHEPIHsl TeJla BOJIM3U MOBEPXHOCTH 3EMITHL
TToreHnMaNBHBIE W HEMOTEHIMAIbHBIE

cwibl. CBsi3b pabOTHI HEMOTEHIIHAIBHBIX

HEYIIPYroro yaapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX
HUTSIHBIX MassTHUKOB; UCCIICJIOBAHHE CBSI3U PabOTHI
CHJIbI C UBMEHEHHEM MEXaHUYECKOM SHEPrUH Tejla Ha
[IpUMepe PaCcTsDKEHUS! PE3UHOBOI'O JKI'yTa.

Pemenne pacyéTHBIX 3a1a4 ¢ SIBHO 3aJaHHON (pH3HUe-
CKOW MOJIETIBIO C UCIIOH30BAaHNEM -OCHOBHBIX 3aKOHOB
1 GopMysT TMHAMUKH U 3aKOHOB COXPAaHEHUSL.
Pemenne xauecTBEeHHBIX 3a/1a4 C ONOPOI HA U3yYEH-
Hbl€ B pa3zzene «MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pu3nUecKue SBICHUSL.

Onucanre MeXaHN4eCKOro IBUKEHHS

C -HCIIOJIb30BaHUEM (PM3UUECKUX BEJIMUMH: -

CHJI C U3MEHEHHEM MEXaHUYEeCKOH SHEPIHH CHCTE-
MBI TeJI. 3aKOH COXPAHEHHs] MEXaHUYECKOH IHep-
THH.

VYipyrue v Heynpyrue CToJIKHOBEHUS

UMITYNbC TeJIa, KUHETHYECKasl SHEPrusl, OTEHIMAIbHAS
SHEprus, MeXxaHu4eckast paboTa, MexaHUYecKast MOLLL-
HOCTb.

Ananu3 GpU3NYECKUX MPOLECCOB U SIBJICHUN

C UCTIOIb30BAHUEM 3aKOHA COXPAHEHUS] MEXaHUUECKON
SHEPruM, 3aKOHA COXPAHEHNUsI UMITYIIbCa.

OOBsICHEHHE OCHOBHBIX IPUHIMIIOB ACHCTBUS TEXHHU-
YEeCKUX YCTPOMCTB, TAKUX KaK: BOIOMET, KONEP, Npy-
SKHHHBIH TUCTONET.

OOBbsicCHEeHHE JIBIKEHUSI paKeT C OIIOPOH Ha M3yueHHbIC
(br3nUecKre BETNYMHBI M 3aKOHBI MEXaHUKH.
Hcnonb30Banue npu MOArOTOBKE COOOIIECHUTT

0 NMPUMEHEHNH 3aKOHOB MEXaHMUKH COBPEMEHHBIX HH-
(hOpMAaIOHHBIX TEXHOJIOTHH JIsl IOUCKA, CTPYKTYPH-
POBaHUS, HHTEPIIPETAINHN U NIPECTABICHUS HH(OP-




ManuH, KpUTHIECKUH aHaJIH3 TOTy4aeMoi HHpopMa-
n

PA3JIEJI 3. MOJIEKYJISIPHASI ®U3NKA U TEPMOANHAMUKA (24 4)

OCHOBBI
MOJIEKYIISIPHO-KHHETHYE
CKOM Teopuu

(99

OCHOBHBIE TTOJIOXKEHUS MOJICKYIISp-

HO-KUHETU4eCKol Teopuu. bpoyHoBcKkoe BIKEHHE.

Hupdysus. Xapakrep ABMKEHHS U B3aNMOJIEH-

CTBHSI YaCTHI] BEIIECTBA. MOIeNN CTPOEHNS Ta30B,
KUIKOCTEH ¥ TBEPABIX Tl U 00BSCHEHNUE CBOUCTB
BEIIECTBA HA OCHOBE 3TUX Mojienel. Macca mMore-
kyn. Konndecrso BemecTBa. [locrosnnas Asoraj-

po.

IIpoBenenne skcnepuMeHTa: OIpEAEICHUE MacChl
BO3/yXa B KIIACCHOW KOMHATEe Ha OCHOBE M3MEpEeHHI
00BEMa KOMHATEHI, JAaBJICHUS U TEMIIEpaTyphl BO3yXa B
Hel; MccieoBaHNe 3aBUCUMOCTH MEX/Ty apaMeTpamMu
COCTOSIHUS Pa3pEeKEHHOTrO Irasa.

OOBbsiCHeHHE OCHOBHBIX MPUHITUIIOB ISHCTBUI TEXHHU-
YECKUX YCTPONCTB, TAKHX KaK: TEPMO-

TerutoBoe paBHOBecue. Temmeparypa u e€ u3mepe-
Hue. lllkana remneparyp Llenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KHHETHYECKOI TEOPUH UJICAIBHOTO
ra3a. AOCOJIIOTHas TeMIleparypa Kak Mepa cpenHeit
KUHETHYECKOH SHEPTUHU TEIUIOBOTO IBHKEHHUS Ya-
crul rasa. ['a3oBbie 3akoHbI. YpaBHeHUe MeHaene-
eBa—Kuaneiipona. 3axon Jlansrona. HM3onpoueccs
B UJICATLHOM T'a3e C HOCTOSHHBIM KOJIHYECTBOM
BelecTBa. I paduyeckoe npeacTaBIeHHE H30MPO-
LIECCOB: M30TEPMa, H30X0pa, H300apa

MeTp 1 6apoMeTp; U YCIIOBHI nX 0e30macHoro uc-
HOJIb30BAHUS B TIOBCEAHEBHOM JKH3HH.
PacniozHaBanue pu3M4ecKuX sBICHUI B y4eOHBIX
OIBITAX U OKpYKarowen sxu3Hu: 1udGy3us, OpoyHOB-
CKOE JIBHJKECHHE.

OnucaHre TEIUIOBBIX SBJICHHM C UCIIONB30BaHuEM (U-
3MYECKUX BEJIMYMH: JaBJICHUE Ta3a, TeMIIeparypa,
CpEIHss KHHETUYECKasi SHEPTUst XaOTUYECKOrO JIBU-
JKEHMSI MOJIEKYJI, CPEIHEKBaIpaTHYHAsl CKOPOCTh MO-
JEKyII.

AHanu3 pU3NYECKHX MPOLECCOB U SABJICHUN

C UCIOJIb30BaHUEM MOJIEKYIISIPHO-KMHETHYECKOH Teo-
MU CTPOCHHUS BELIECTBA, FA30BBIX 3aKOHOB, CBSI3H
cpeHe KWHETUYECKOM SHEPT U TETUIOBOTO IBUKEHUS




MOJIEKYII C a0CONFOTHOH TeMIIepaTypoil.

Pemenne pacyéTHBIX 3a1a4 ¢ SIBHO 3aJJaHHON (pH3HUe-
CKOW MOJIEJIBIO C MCITOJIb30BaHUEM OCHOBHBIX I10JIO-
ket MKT, 3ak0HOB 1 (hOpMYIT MONIEKYIISIPHO#H (pu-
3UKH.

Pabora B rpynmnax npw miaHApOBaHUH, IPOBEACHUN U
HHTEpIIpETalMu pe3ybTaTOB ONBITOB U aHAIU3E J0-
TIOJTHUTEITLHBIX UCTOYHUKOB UH(OPMAIIIH 110 TEME

OCHOBEI
TEePMOIMHAMUKH

(10 w)

TepmonuHamudeckast cucrema. BHyTpeHHsIs sHep-
I'Hsl TEPMOANHAMUYECKON CHCTEMBI U CIIOCOOBI €&
u3MeHeHus. KonnuecTBo Temiors u padora. Bayr-
PEHHSIS DHEPTUST OJTHO-

aTOMHOT0 HJIealbHOro rasa. Bupl Teronepenayun:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3ITydeHHE.

Y nenbHas TennoéMkocTh BelecTBa. Komnuectso
TEIJIOTHI IPH TEIUIoNepeaaye.

Ioustue 06 aguadbaTHOM mporecce. [lepBblii 3akoH
TepMoauHaMuKH. [IpumeHeHe nepBoro 3akoHa
TEepMOJMHAMHUKH K n3onpoueccam. I'papuyeckas
HHTEpIIpeTalys paboThl rasa.

Bropoii 3akoH Tepmoaunamuku. HeodpaTumocts
TIPOLIECCOB B IPUPOJIE.

TennoBble MammHbl. [TpyHIIMIBL AEHCTBUS TETIIO-
BBIX MamIKH. [IpeoGpa3oBaHust SHEPTUH B TETIIIOBBIX
mammHax. KIIJI TermoBoit mammnsel. Hukn Kapao u
ero KII/I. Dxonorudeckue mpoOieMsl TETIOIHEP-
re-THKU

IIpoBeneHne yd4eHHYECKOT 0 KCIIEPUMEHTA: H3MEPEHHE
YIEITBHON TEMJIOEMKOCTH BEIECTBA.

OOBsICHEHHE OCHOBHBIX NPUHIIMIIOB JACHCTBUS TEXHHU-
YECKHX yCTPOMCTB, TAKUX KaK: ABUTATEIb BHYTPEHHETO
cropasus, ObITOBOI XONOAMIBHUK, KOHAULMOHED; 1
ycIoBHi nx 6e3-onac-HO-T'0 HCIIOJIb30BAHUS B IIOBCE-
JTHEBHOM >KU3HU.

OnucaHye U3y4eHHbIX CBOICTB TEJ U TEIIOBBIX sABJIE-
HMH ¢ NCIIONIb30BaHUEM (QU3UYECKUX BEIMYMH: JaBiie-
HHE Ta3a, TeMIIepaTypa, KOIMYECTBO TEIUIOThI, BHYT-
peHHsIsE SHeprusi, paboTa rasa.

Perrenne pacu€THbIX 3a1a4 C SIBHO 3a/laHHON (u3nye-
CKOI MOZIENBIO C UCHOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyIT TEPMOANHAMHKH.

Pemenue kauecTBEHHBIX 33134 € OMOPOM HA U3YyUYEH-
Hble B paszaene «MonekyispHas Gpusmka 1 TepMOau-
HaMUKa» 3aKOHbI, 3aKOHOMEPHOCTH 1 (PH3UIECKHE
SIBJICHUSL.

Pabora B rpynmax npu aHanu3e AOMOTHUTEIBHBIX UC-




TOYHHUKOB I/IHCl)OpMaHI/II/I 110 TCME

Ar PperaTHbI€ COCTOSIHUS
.BC€IICCTBa
dazoBrie nepexoabl

(69

ITapooOpa3zoBanue U KoHIeHcaIws. Mcnapenue u
KuneHue. AOCOIIOTHAS U OTHOCHTEIbHAS BIIaXK-
HOCTb Bo3ayxa. HaceleHHsIi nap. Y nenapHas Temn-
JI0Ta MapooOpa3oBaHusl. 3aBHCHMOCTD TEMITEpaTyphl
KUIIEHHUS OT JaBJICHHS.

IIpoBenenue 3kcIepUMEHTa: U3MEPEHUE OTHOCUTEIIb-
HOMW BJIQYKHOCTHU BO3/yXa.

OOBsICHEHHE OCHOBHBIX TIPUHIIUTIOB ICUCTBYS TCXHH-
YECKHX YCTPOMCTB, TAKUX KaK: TUTPOMETP U IICUXPO-
MeTp, KaJIOpUMETP; U YCIIOBHI HX 0€30I1acHOro Mc-
OJIb30BaHMSI B TIOBCEIHEBHOM YKU3HHU.

Tsépnoe teso. Kpucramnmueckue n amopdHsie
Tena. AHM30TPOIHNS CBOMCTB KpHCTaIlIoB. XKuakue
kpucraibl. CoBpeMeHHble MaTepuanbl. [TnaBnenne
U KpUCTaJIM3alMs. Y IeNbHas TEIUIoTa IIaBIeHus.
Cyonumanmust.

VpaBHeHHE TEIIOBOro OagaHca

Ornycanue NPUHIMIOB MOIYYCHHs COBPEMEHHBIX Ma-
TEpHAJIOB, B TOM YHCIIC HAHOMATEPHUAJIOB.

Perienre pacyéTHbIX 3a/1a4 C SIBHO 33aHHOH (r3nye-
CKOH MOJIEJIBIO C UCIIONIb30BAaHUEM YPaBHCHUS TEIUIO-
BOro OanaHca.

Perenne kauecTBEHHbIX 33/1a4 € ONOPOI HA U3y4eH-
HbIE 3aKOHbI, 3aKOHOMEPHOCTH 1 (pU3MUYECcKue SBICHUSI
IO TEME.

PacriozHaBanue pu3M4ecKuX sSBICHUI B y4eOHBIX
OIBITAX U OKPY)KAOIIEH JKU3HU: AeopMarus TBEPIBIX
TeJl, HATPEBAaHUE M OXJIAXKACHHUE Tell, U3MEHEHHE arpe-
raTHBIX COCTOSHUH BellecTBa U OOBACHEHHUE UX Ha
OCHOBE 3aKOHOB M (hOPMYIT MOJICKYISIPHOM -(pU3UKH.
Hcnonb3oBanue HHGOOPMAIIMOHHBIX TEXHOIOTHH st
TIOHCKa, CTPYKTYPHUPOBAHHMS, HHTEPIIPETALMU U NIPE]I-
cTaBJIeHUs MH(OPMALMHU IIPU NOJIrOTOBKE COOOIICHUH
0 TIPUMEHEHHH 3aKOHOB MOJICKYJISIPHOIH (DM3UKH 1
TEPMOJIMHAMHKH B TEXHHKE U TEXHOJIOTUSX




PA3JEJ 4. 9JTEKTPOJJUHAMMUKA (22 u)

DIIEKTPOCTaTHKA

4 10()

Onextpusanys Ten. DiIeKTpuueckuii 3apsa. [Ia
BUJIA NIEKTPUUECKUX 3apsnoB. IIpoBoIHUKH, JTH-
EKTPUKH U MOIYIIPOBOAHUKU. 3aKOH COXPaHEHHUs
UEKTPUUECKOTO 3apsja.

Bsanmoneticrue 3apsanoB. 3akoH Kynona. Toueu-
HBIN ANEKTPUUYECKUH 3apsl. DINEeKTpUIECKoe IoJIe.
Hanpsok€HHOCTB 3u1ekTpudeckoro nosst. [TpuHnun
CYNEPIO3ULMHU AIEKTPUUECKUX noneil. JInnum
HAaIpspKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pa6ota cun sanexrpocraruyeckoro noius. [loreHm-
a1 PasHOCTB MOTEHIMAIIOB.

IIpoBOAHUKY M TUINEKTPUKU B AEKTPOCTATHYE-
CKOM mone. JlusnekrpudecKkas IPOHUIIAeMOCTb.
OnexrpoémrocTb. KonaeHcaTop. DneKTpoEMKOCTb
IIOCKOTO KOHJIEHCATOpa. DHEPTrusl 3apsKEHHOT 0
KOHZIeHcaTopa

IIpoBeneHue 3KCIEpPUMEHTa: U3MEPEHHE IIEKTPOEM-
KOCTH KOHJICHCATOpa.

OOBbsiCHEHHE OCHOBHBIX ITPUHIIMIIOB JICHCTBUS TEXHU-
YECKHX YCTPOHCTB U TEXHOJIOTHIA, TAKUX KaK: dJIeK-
TPOCKOII, JJIEKTPOMETP, 3IEKTPOCTATHICCKAs 3aIlUTa,
3a3eMJIEHHE HIEKTPOIPUOOPOB, KOHIEHCATOP, KOIH-
POBAJIBHEBIN anmapaT, CTPYHHBIN PUHTED; U YCIOBHIA
UX 0€30MacHOro MPUMEHEHHUsI B IPAKTHYECKOH JKU3HH.
Pemenne pacu€THbIX 3a]a4 C BHO 331aHHOH (u3nye-
CKOH MOJIENBIO C HCHOJIb30BaHUEM

OCHOBHBIX 3aKOHOB M ()OPMYJI 3JIEKTPOCTA-

THKH.

Pemenne kauecTBEHHBIX 3a/1a4 C OMOPOH HAa U3YUEH-
HbIE 3aKOHbI, 3aKOHOMEPHOCTH M (PM3UUECKUE SBICHHS
10 TeMe «NEKTPOCTATHKAY.

PacrioznaBanue pu3n4ecKux sBICHUMN B yueOHBIX
OIBITaX U OKPYKAIOLIEH KU3HU: EKTPU3ALUS TEll,
B3aMMOJICHCTBHE 3apsI0B; U OOBSCHEHHE UX HAa OCHOBE
3aKOHOB ¥ ()OPMYIT HIEKTPOCTATUKH.

OnucaHye U3y4eHHBIX CBOWCTB BELIECTBA

1 DJIEKTPHYECKUX SBICHHH C UCIIOIb30BaHUEM (H3H-
YECKUX BEJIMYMH: JIEKTPUUECKUH 3aps]], HAPSHKEH-
HOCTb 3JIEKTPUUYECKOT0 MO, MTOTEHIHAN, Pa3HOCTh
MOTEHIINAJIOB, SIEKTPOEMKOCTb.




Ananmn3 GpU3NYeCKUX MPOLECCOB U SIBIICHUN

C UCIOJIb30BaHUEM (PU3NYECKUX 3aKOHOB: 3aKOH CO-
XpaHEHHMs NEKTPHYECKOro 3apsAna, 3akoH Kymona.
Pabora B rpynmax mmpu aHaJaHM3e TONOJHUTEIBHBIX HC-
TOYHUKOB HH(OPMAIINH 1 TIOJITOTOBKE COOOIEHUH O
MIPOSIBJICHUU 3aKOHOB 3JIEKTPOCTATHKU B OKPYXKAOLIEeH
JKW3HU W IPUMEHEHUH MX B TEXHHKE

TTocTossHHBIH

3J'I€KTpH'—ICCKPIfI TOK.

ToKH B pa3IM4HBIX
cpemax
(12 9)

ONeKTpUUYECKUH TOK. Y CII0BHS CYIIECTBOBAHUS
3NEKTPUYECKOro ToKa. McTounnkn

Toka. Cuna Toka. [TocTostHHBIH TOK.
Hanpsoxenue. 3axkon Oma a7 ydacTka

LeIH.

DJEeKTpUYECKOE CONPOTUBIICHHE. Y I€TIBHOE COIPO-
TUBJIeHHe Beulectsa. [locnenoBarensbHoe, napain-
JIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOIHUKOB.
Pa6ota snexrpuuaeckoro Toka. 3akon Jlxoy- s—
Jlernia. MOIIHOCTD 3MIEKTPUYECKOTO TOKA.

O/1C u BHYTpEHHEE CONPOTUBIICHUE UCTOUHUKA
Toka. 3akoH OMa ISl TOJTHOM (3aMKHYTOM) 3JIeK-
Tpuyeckoi nenu. Koporkoe 3amMbIkaHue.

TIpoBenenue sKcriepruMeHTa: H3y4eHHE CMEIIIAHHOTO
COEIMHEHUS PE3UCTOPOB; U3MEPE

Hue OJ1C UCTOUHMKA TOKA U €ro BHYTPEH-

HEro CONMpPOTHBIICHUS; HAOIIOICHUE JICKTPOIN3a.
OOBsICHEHHE OCHOBHBIX IPUHIIMIIOB JACHCTBUS TEXHHU-
YEeCKUX YCTPOUCTB M TEXHOJIOTHH, TAKUX KaK: aMIiep-
METp, BOJILTMETP, PEOCTAT, ICTOYHUKH TOKA, JIEKTPO-
HarpeBarelibHbIe IIPUOOPBI, HIIEKTPOOCBETUTEIILHBIE
pHOOpPbI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHbIH
JIMOJ1, TEPMUCTOPBI M (HOTOPE3UCTOPBI, HOIYIPOBO/-
HHUKOBBIH MO, TaJIbBAHUKA; U YCIOBUIA uX Oe3omac-
HOT'O MPUMEHEHNUS B IPAKTUYECKON JKU3HH.

DNeKTpOHHAst IPOBOJMMOCTD TBEPABIX METAILIOB.
3aBHCHMOCTH CONPOTHUBIICHHS METAIJIIOB OT TEMIIE-
patypbl. CBEpXIPOBOAUMOCTb.

OnexTprueckuii TOk B Bakyyme. CBoiCTBa 2m1ek-

Perrerne pacuérHbIX 3a1a4 ¢ SIBHO 33JaHHOM (u3ute-
CKOIf MOJIEJIBIO C UCIIONB30BAaHHEM OCHOBHBIX 3aKOHOB
1 popmyi Tembl «IIOCTOSHHBIN ITEKTPUUCSCKUI TOKY.
PacnosnaBanne Qpusmieckux sSBICHUN B y4eOHBIX




TPOHHBIX ITy9KOB.
IonynpoBonauku. CoOCTBEHHAS W IPHUMECHAS
MIPOBOMMOCTH IONYIIPOBOAHUKOB. CBO¥CTBa Pp—
n-riepexoxa. [1omyrnpoBoTHUKOBEIE IPHOOPHI.
DJeKTpUUYEeCKUH TOK B PaCTBOpaxX M pacIIaBax
IEKTPOIUTOB. DIEKTPOITUTHIECKAS THCCOIMALIHSL.
DIeKTPONIU3.

DneKkTpuuecKuil TOK B razax. CaMoCTO-STeIbHBIN 1
HeCcaMOCTOSTeNbHbIHN pa3psaa. Monnus. [Ina3zma

OIBITaX U OKPY)KAIOWIEH JKU3HHU: IIEKTPHIEcKast Ipo-
BOJIMMOCTbD, TEIJIOBOE, CBETOBOE, XUMHIECKOE, Mar-
HHUTHOE JIEHCTBHS TOKA.

AHanm3 3MeKTPUYECKHX SBIEHUH U POIECCOB B Iie-
ISIX TIOCTOSIHHOTO TOKa C HCIIONB30BAHMEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH TOCIIeIOBATEIEHOTO 1
MapaueIbHOr0 COSANHEHHS TPOBOTHUKOB, 3aKOH
Joxoyms—

Jlenua.

OnucaHue N3y4eHHBIX CBOICTB BEIIECTB U AJIEKTPH-
YECKUX SIBJICHUI C UCTIONB30BaHUEM (PH3HIECKHX
BEJIMYMH: 3JIEKTPUYECKUH 3aps/l, CHiIa TOKa, JJIeK-
TPUUECKOE HANpPsHKEHUE, HIEKTPHYECKOE COMpPOTHB-
JieHue, pa3HocTh norennuanos, JJIC, pabora Toka,
MOIIIHOCTb TOKa.

Hcnonb3oBanne MHGOPMAIIMOHHBIX TEXHOJIOTHI ISt
HOHCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETALMHU U [IPE]I-
CTaBJICHHsI MHPOPMALIUH TIPH TOrOTOBKE COOOLICHHIA
0 IIPUMEHEHHH 3aKOHOB ITOCTOSIHHOI'O TOKA B TEXHUKE
Y TEXHOJIOTUSIX

Pe3eps (2 v)

11 KJTACC (68 u)

Temaruueckmnii 0J10K,
TeMa

OcHoBHoOe coaeprkanue

OCHOBHbBIE BH/IbI J1eATEJIbHOCTH YJamuxcsa




PA3JEJ4. QJIEKTPOAMHAMUKA (11 u)

MaruurHoe mose.
DNeKTpoMarHuTHas
uaaykiwms (11 9)

ITocrosiHuble MarHuThl. B3anmoneiicrBue nocro-
SIHHBIX MarHUToB. MarautHoe none. Bexrop mar-
HUTHOH nHAYKIuY. [IpyHIMN cynepro3niyy Mar-
HUTHBIX Nojei. JINHUM MarHUTHON MHAYKIUY.
KapTuna nuHuil MarHUTHOW MHIYKIMU TOJIA 110~
CTOSTHHBIX MarHHTOB.

MarsuTHOE 1oJ1e TIPOBOJIHHKA ¢ TOKOM. KapTuna
JIMHUH WHAYKIMA MarHUTHOTO

TIOJIS JUTMHHOT'O TIPSIMOTO ITPOBOTHHKA

1 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOTHHKA,

KaTyIKU ¢ TokoM. OmeIT Opcrena. Bsaumoneii-
CTBHUE MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJIb U HaIlpaBJICHHUE.

Cuna Jlopenua, e€ Monynb U HampaBieHue. JBu-
JKEHHUE 3apsDKEHHOH 4acTHULIbl B OJHOPOIHOM Mar-
HUTHOM 1one. PaboTa cumbt

Jlopenna.

SIBnenue snexkTpoMarHuTHONW MHAYKIMH. [ToToK
BeKTOpa MarHUTHOM uHAyKIud. D1C uHIyKIHH.
3aKoH A1eKTpoMarHuTHOM uHayKimu dapanest.
Buxpesoe anekrpudeckoe none. 3C uHIYKIMA B
MIPOBOJHUKE, ABHXKYIIEMCS 110-

IIpoBenenne skcnepuMeHTa: H3y4eHHe MarHUTHOTO
TIOJISL KaTYIIKHU C TOKOM; MCCIIeIOBaHNE JIEUCTBUS I10-
CTOSIHHOT'O MarHUTa HA PaMKY C TOKOM; HCCIIC/IOBAaHHE
SIBJICHHS DJIEKTPOMarHUTHOW MHIYKIIHH.

OOBsicHeHHE OCHOBHBIX TPHHIIAIIOB JEHCTBUS TEXHU-
YECKHUX YCTPOICTB, TAKHX KaK: IIOCTOSIHHBIE MarHATHI,
JJIEKTPOMArHUTEHI, JIEKTPOJABHUTATENb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHII, THIYKIMOHHAS 11e9b; U yCII0-
BUH MX 0€30M1acHOr0 MPHUMEHEHHs B IPAaKTUIECKON
KU3HH.

Pemenne pacuéTHbIX 33724 Ha IPUMEHEHHE HOpMYIT
TeMbl «MarHuTHOE 10J1e. DIIEKTPOMAarHUTHAs MHIYK-
LU,

Pemenne kauecTBEHHBIX 3a/1a4 C OMOPOM HA U3Yy4YCH-
HbIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUYECKUE SBICHUSL
TeMbl «MarHuTHoe 1oje. JIeKTpOMarHuTHas HHIYK-
LU,

OrnpesienieHre HANPaBISHHUS BEKTOPA MHAYKIIUH Mar-
HMTHOT'O TI0JIs1 IIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa 1
cuisl Jlopenua.

Pacro3naBanue Gpu3HUIeCKuX SBICHUH B yUeOHBIX
ONBITAX M OKPYKAIOLIEH KNU3HU: B3aUMO-

CTYIATEeNbHO B OJJHOPOJHOM MarHUTHOM
To’ne.
IIpaBuino Jlenua.

JICHiCTBUE MarHUTOB, SIEKTPOMarHUTHAS HHAYKIIUS,
JIeficTBHE MArHUTHOTO TIOJISL Ha TIPOBOTHHUK C TOKOM U
JIBIXKYIIUNCS 3apsial.




WupykruBHOCTS. SIBieHne camonuaykuun. JJ1C
CAMOUHIYKIIUH.

DHeprusi MarHUTHOT'O TIOJISI KATYIIKA C TOKOM.
DJIeKTPOMarHUTHOE TI0JIE

Ananmuz SJICKTPOMArHUTHBIX SIBJICHHH C MCIIOJIH30Ba-
HHCM 3aKOHa 3J'IeKTpOMaFHI/lTHOI71 HUHIYKIUU.
Ornucanue HU3YyYCHHBIX CBOICTB BEIIIECTB U QJICKTPO-
MAarHUTHBIX SIBJICHUH C UCIIOJIb30BAHUEM C]:)I/I?)I/I“ICCKI/IX
BCJIMYUH: NTHAYKIUSA MArHUTHOI'O I10JIs1, CUJIa AMnepa,
culia J'IopeHL[a, HWHAYKTUBHOCTD KaTYIIKH, SHEPIusi
QJICKTPHUIECKOIro U MarHUuTHOI'O TToJIeH

Pazgen 5. KOJIEBAHUSA U BOJIHbBI(24 u)

MexaHudyeckue u
AJIEKTPOMarHUTHBIE
koneOanusi(9 u)

KonebarenpHas ciucrema. CBOOOIHBIE MEXaHHYE-
ckue konebanus. ['apmonnueckue konedanus. [1e-
pHOI, YacToTa, aMIUIUTy/a U (a3a KoneOaHHI.
[IpyxunHbIi MasTHUK. MaTeMaTH4ecKuii MasTHUK.
YpaBHeHHe rapMoHUUYecKuX Konebanuii. [IpeBpa-
LIIEHNE YHEPTHHU [IPH TapMOHUYECKUX KOJIeOaHNUMX.
KonebarenpHeiii koHTYp. CBOOOJHBIE 3I€KTpOMar-
HHUTHBIE KOJIe0aHU B HACATbHOM KOJeOaTebHOM
KOHTYpE. AHAJIOTHs MEX1y MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KojiebaHusiMu. dopmyiia
TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UI€ATTLHOM
KosebaTeIbHOM KOHTYpE.

IIpoBenenue skcnepuMeHTa: HCCIIe0BaHUE 3aBHCH-
MOCTH ITepHoJia MAITBIX KOJIeOaHUi rpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl IPy3a; UCCIEJOBaHNUE IEPEMEH-
HOT'O TOKA B LIETIH U3 MOC/IEI0BATEIILHO COSJMHEHHBIX
KOHJIGHCATOpPa, KaTyIIKH U PE3UCTOpa.

OOBsICHEHHE OCHOBHBIX IPUHIIMIIOB JICHCTBUS TEXHHU-
YEeCKUX YCTPOMCTB, TAKUX KaK: AIEKTPUUECKHN 3BOHOK,
TeHepaTop NMEPEMEHHOr0 TOKA, JINHUHU 3JIEKTpoIepe-
J1a4; M YCIIOBHH UX 0€30I1aCHOT0 NIPUMEHEHHUS B IPaK-
THUYECKOU JKU3HU.

Pernrenne pacu€rHpIX 3a1a4 ¢ SIBHO 33JaHHON (Qu3He-
CKOH MOJIENIBIO C HCHIOJIb30BAaHUEM OC-

IpexacrasrieHue 0 3aTyxaroMmuX KonebaHusx. Boi-
HY)X/ICHHbIe MEeXaHU4Yeckue Konebanus. Pe3oHaHc.
BBIHYX/ICHHBIE JIEKTPOMArHUTHBIC KOJICOAHUS.
Iepemennstit Tok. CHHyCcOUAANBHBIH EpEMEHHBII
TOK. MOIITHOCTH IEPEMEHHOT0 TOKA. AMIITUTYTHOE

HOBHBIX 3aKOHOB 1 ()OPMYJI, OIIMCHIBAIOLINX MEXaHH-
YECKHE U ANIEKTPOMarHUTHbIE KoJeOaHus.

OnyicaHyne U3y4eHHBIX MEXaHMYECKUX M 3JIEKTpoMar-
HUTHBIX KOJIEOAHUI C HCIIONB30BaHUEM (DH3UIECKIX
BEJIMYMH: TIEPHOJ M YaCTOTa KONeOaHU, aMIUTUTy/Ia U




U JICUCTBYIOIICE 3HAYCHHE CHJIBI TOKA U HaIpshKe-
HUSL.

Tpaucdopmatop. [IponsBoacTBo, nepenaya u mo-
TpeOJIeHHE AIIEKTPUIECKOM SHEPrur. DKOIOTHYIe-
CKHE PUCKH TIPU MPOHU3BOICTBE ICKTPOIHEPTHH.
Kynbrypa ncrons3oBaHust 3J€KTPOIHEPTHH B I10-
BCEIHEBHOM YKU3HU

(haza xoeOaHmH, 3aps ¥ CHIIa TOKA B TIPOIIECcce rap-
MOHHYECKHX AJIEKTPOMAarHUTHBIX KOJICOaHMI.
Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOil HA U3YUCH-
HbI€ 3aKOHBI, 3aKOHOMEPHOCTH, OIIMCBIBAIOLIIE MEXa-
HHYECKHE U JIEKTPOMarHUTHEIE KOIeOaHMsI.

Pabora B rpynmax npw miaHHpOBaHUH, IIPOBEIACHUN U
HHTEpIIpETaluU pe3ylbTaTOB OIBITOB, U aHAIHU3E J0-
MOJTHUTENIFHBIX HCTOYHHKOB MH()OPMAIIHMH 10 TEME

MexaHudyeckue u
AJIEKTPOMarHUTHBIE
BoiHbl (5 u)

MexaHnyeckue BOJIHBI, YCJIOBUS paclIpOCTPaHCHUS.

Iepnon. CkopocTs pacnpoCTpaHEHHs U JUTHHA
BOJIHBI. [ToniepeuHsie 1 npoponbHble BOMHbL. WH-
tepdepeHiust U AUdpaKIus MEXaHUUECKUX BOJH.
3ByK. CKopocTb 3ByKa. [ pOMKOCTB 3BYyKa.
Beicora Tona. Tem0p 3ByKa.

OOBsiCHEHHE OCHOBHBIX TIPHHIIAIIOB JEHCTBUS TEXHHU-
YECKUX YCTPOWCTB U TEXHOJOTHH, TAKUX KaK: My3bI-
KaJIbHbIE HHCTPYMEHTBI, YJIbTPa3BYKOBast JUarHOCTHKA
B TEXHHKE 1 MEAULIUHE, Paap, paAuONpUEMHIK, Tele-
BU30D, aHTeHHa, Tenedon, CBYU-neus; 1 ycinoBuii ux
6€3011acHOr0 NPUMEHEHHS B IPAKTUYECKON KU3HU.

DJEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JTy4EHUS
2JIEKTPOMArHUTHBIX BOJH. B3auMHast opueHTaius
BEKTOPOB L, b, V B IEKTPOMAarHUTHOH BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPasKEHHE,
NpesIoMIICHHE, TTONApU3aLys, AM(paKuus, HHTep-
¢bepenuyss. CKOpPOCTh JICKTPOMArHUTHBIX BOJIH.
IlIxana snekrpoMarHuTHBIX BOJIH. [IpumMenenue
SNIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.
IIpuHuMIIEI paguocBsI3u U TeneBueHus. Paguono-
KaIus.

DIeKTpOMAarHUTHOE 3arpSI3HEHUE OKP Y KAIOIIEeH
cpens

Pemenne pacy€THpIX 1 KaueCTBEHHBIX 3a/ay ¢ ONOPOi
Ha U3y4EHHBIE 3aKOHBI U 3aKOHOMEPHOCTH, OIHCHIBA-
IOIUE PACIIPOCTPAHEHNE MEXaHWUECKUX U AEKTPO-
MAarHUTHBIX BOJH.

HUcnonb3oBanue HHOOPMAIIMOHHBIX TEXHOIOTHI ATt
MOHMCKA, CTPYKTYPHPOBAHUSI, HHTEPIPETALUU U IIPEJI-
CTaBJIeHUs MH(OPMALMHU IIPU NOJIrOTOBKE COOOIICHUH
00 HCIOIB30BaHUHU JIEKTPOMArHUTHBIX BOJIH B TEXHH-
Ke.

VYdactue B TUCKyCCHUH 00 3JIEKTPOMAarHUTHOM 3arpsi3-
HEHUM OKPYXKaIollel cpeapl.

Pabora B rpynmax npu mIaHAPOBaHUH, IPOBEACHUU U




HUHTEPIIPETALINU PE3YIIBTATOB OIIBITOB U aHAJIN3C 10~
TIOJITHUTECJIbHBIX NCTOYHUKOB I/IHCbOpMaHI/II/I 10 TEMC

Onruxka(10 )

T'eomerpuueckas ontuka. [Ipsmonunerinoe pac-
MPOCTpPaHEHHE CBETa B OJHOPOAHOM cpene. Toueu-
HBII HCTOYHUK cBeTa. JIyd cBera.

OTtpaxxeHue cBeTa. 3aKOHBI oTpakeHus cBera. [1o-
CTpOCHHE M300paKECHHUI B IIIOCKOM 3epKaJie.
[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHUS CBETA.
AOCONIOTHBIH 1TOKa3aTelnb nperaomieHus. [loinHoe
BHYTpEeHHee oTpaxkeHHe. [IpeeIbHBIN Yo HOoTHO-
T'0 BHyTPEHHETO OTPaKSHUSL.

Hucnepcus cBeta. CIOXKHBIH cOCTaB OEJIOro CBeTa.

IBer.

IIpoBeneHue sxcrepruMenTa: HaOIOICHUE AUCTIEPCHU
CBETa; M3MEPEHHE T0Ka3aTeNs IPEIOMIICHHS CTEKIIA;
HCCIIeI0BaHNE CBOMCTB N300pa’keHH B JIMH3AX.
OOBsicHeHHE OCHOBHBIX PHHIIAIIOB JEHCTBUS TEXHU-
YECKHX YCTPOMCTB U TEXHOJIOT U], TAKMX KaK: OUKH,
nymna, poroanmapar, MPOeKIHOHHEIH anmapar, MUKpO-
CKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, AN(PPaKIINOHHAS
pemiérka, MOJSIPOHI; U YCIIOBHI HX 0€30I1acHOro IpH-
MEHEHUS B IPaKTUYECKOH KHU3HU.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 33laHHON (u3nye-
CKOI MOZIENBIO C UCHONIB30BAHUEM OC-

CoOuparolye 1 pacceuBarONHe JIUH3BI.

Toukas nuna3za. @OKYCHOE PacCTOSIHUE U ONTHYE-
CKas cuiia TOHKO# TnH3b1. [locTpoeHue nzodpaxe-
HHI B COOMPAIOIIUX U PACCEUBAIOIIMX JIMH3AX.
®dopMysa TOHKOH JUH3bI. YBEIHYEHHE, JaBAEMOE
JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPHUYECKON ONTHKH.

Bonnosas onrtuka. atepdepenius ceera. Kore-
PEHTHbIE HCTOUHMKH. Y CIIOBUS HAOMIOAECHHS MaK-
CHMYMOB 1 MUHUMYMOB B HHTeP()EPEHIIMOHHON
KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOU-
HUKOB.

Hudpaxiws ceera. udpakiinoHHas pererka.

HOBHBIX 3aKOHOB U ()OPMYJI F€OMETPHUYECKON OITHKH.
Tocrpoenue u onucaHue 300paskeHus1, CO3aBaEMOro
IUIOCKUM 3€pKaJIOM, TOHKOM JIMH30M.

Pacnio3naBanue pU3MYECKHX SBICHUI B ONbBITAX U
OKpYKaIOLIeH )KU3HU: MPAMOIMHEHHOE pacipocTpa-
HEHME CBETa, OTPaKeHHE, NpesIoMIIeHHEe, HHTepde-
peHuust, TUPPAKIMA U NOISPU3ALUS CBETA, JUCTICPCHUST
CcBeTA.

AHanm3 ONTHYECKUX SBJICHUH C UCIIOIb30BaHUEM 3a-
KOHOB: 3aKOH IPSMOJIMHEHHOT0 PaCIPOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKCHHUSI CBETA, 3aKOHBI MPEIOMIIe-
HHS CBETa.

OmnucaHne ONTHYECKUX SIBICHHUH C UCIIONB30BAaHUEM




YcnoBre HaOMIOASHNS TIIaBHBIX MAKCUMYMOB TIPH
T1aISHMH MOHOXPOMAaTHYECKOro CBeTa Ha Tudpak-
LIUOHHYIO PEILETKY.
TTonsipu3zanust cBera

(1)I/I3I/I‘IGCKI/IX BCJINYHNH: q)OKyCHOE PacCToOsIHUE U OIITU-
HECKas CuJia JIMH3bI

PA3JIEJI 6. OCHOBBI CIIELIUAJIbHOM TEOPUN

OTHOCHUTEJBHOCTH (4 u)

OcHosel CTO (4 u)

I'panHuIBl IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.
ITocTynaTe! cnenuanpHOM TeOpUn
OTHOCHUTEIBHOCTH: UHBAPUAHTHOCTb MOAYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI
.OTHOCHTEILHOCTH DHHINITEHHA

Pemrenue kauecTBeHHBIX 33124 € ONOPON Ha
-M3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3U
.«ueckune sBiaeHus mo reme «OcHoBel CTO
Hcnonp3oBanne MHPOPMATMOHHBIX TEXHOIOTHI TSt
,TIONCKA, CTPYKTYpUPOBaHUS

OTHOCHTENBHOCTh OZIHOBPEMEHHOCTH. 3aMeIeHue
BPEMEHH U COKPAIICHUE JUTHHBI.

DHeprus U UMILYJIbC PEIATUBUCTCKON YacTHULIbI.
CBs3b MacChl C SHEPruei U UMITYJIbCOMPENIATU-
BHUCTCKOMYACTHUIIBI. DHEPrHs MOKOS

HHTEpPIpPETAlNH U MPEICTaBICHNS HHPOPMALIUK ITPU
MO/ATOTOBKE COOONIEHHUH O TpaHUNaX MPUMEHUMOCTH
KJIacCCHYEeCKOM MexaHuku u ocHoBax CTO

PA3JEJ7. KBAHTOBASI ®U3UKA (15 )

D1eMEHTBI KBAHTOBOM
ornrukd (6 )

®oronsl. Dopmysia [Inanka cBsi3u 3Heprun GporoHa
.C €r0 YacTOTOH. DHEPrusi U UMITYJIbC (POTOHA
OtkpbiTHe U uccnenoBanue Gpororddexra.

Omneitet A. T'. Cronerosa. 3akoHb! poro-

addekra. YpaBHeHHe DHHIITEHHA 15
¢dororddexra. «Kpachas rpanuia» Goro-

a¢dekra.

OObsiCHEHHE OCHOBHBIX IPHHIIMIIOB JICHCTBUS
TEXHUYECKHX YCTPOMCTB, TAKMX KakK: pOTOIEMEHT,
(doTonaTyuuk, conHevHas Oarapesi, CBETOHUO; U YCIIO-
BUi MX 0€30MaCHOTO MPHUMEHEHHs B IPAKTHUECKON
JKHU3HU.

Pemenne pacy€THBIX 3a1a4 ¢ SIBHO 3aJaHHON (u3HYe-
CKOI MOZIENBIO C HCIOIb30BaHUEM




Jasnenne ceeta. Ombitel I1. H. JlebeneBa. Xumu-
yeckoe JelicTBUe cBeTa

OCHOBHBIX 3aKOHOB U (h)OPMYJI KBAHTOBOH

ONTHKYL.

Permienne kauecTBEHHBIX 33/1a4 C ONOPOI HAa U3y4eH-
HbI€ 3aKOHBI, 3aKOHOMEPHOCTU KBaHTOBOH OITHKU.
PacniosnaBanue GU3HUECKUX ABICHUN B yUeOHBIX
OIBITax: (OTOITEKTPHUECKHUH 3D PEKT, CBETOBOE J1aB-
JICHHE.

OrnvcaHye N3y4eHHbIX KBAaHTOBBIX SIBJICHUH

1 TIPOLIECCOB C UCIIONB30BAHMEM (PU3NUECKHUX BEJIUUHH:
CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUTHA BOJHBI 1
YacTOTa CBETA, SHEPryusl U UMITYIIbe hoToHA

CrtpoeHue aToma
(49)

Mopens aroma Tomcona. Onbitel Pesepdopaa no
paccestHuIO o-4actull. Ilnanerapnas Mozenb arto-
Mma. [Toctynate! bopa.

W3iyuenue u nornoiieHue HOTOHOB NPH Nepexose
aToMa C OJIHOr'O YPOBHS SHEPruu Ha JIpyrod. Buabl
crniekTpoB. CHeKTp ypOBHEH 3HEpruu aroMma BoJ0-
pona.

BonHoBeie cBoiicTBa yactul. Boinsl ne bpoiiis.
KopmyckynsipHO-BOIHOBOI Tyan3M.

CIOHTaHHOE ¥ BBIHY)K/ICHHOE H3JIy4eHUE

IpoBeneHue sxcnepuMenTa: HaOJII0ICHNE JIMHEHYaTo-
TO CIIEKTpa.

OOBsICHEHHE OCHOBHBIX IIPUHLIUIIOB ACHCTBYUS TEXHHU-
YECKUX YCTPOHCTB, TAKUX KAK: CIIEKTPOCKOIL, JIa3ep,
KBAaHTOBBI KOMIIBIOTED;

U YCIIOBUH MX 0€3011aCHOr0 MPHUMEHEHUS

B MPAKTHUYECKOU KU3HU.

Pemenne kauecTBEHHBIX 3a/1a4 C OMOPOM HA U3Y4YCH-
HbIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (U3HYECcKUe SBICHUSL
no teme «CTpoeHue aToma.

Pacno3naBanue Gpu3nueckux sIBNEHUN B y4eOHBIX
ONBITaX: BO3HUKHOBEHHE JINHEHYATOr 0 CIIEKTpa.
AHaJ3 KBaHTOBBIX IIPOLIECCOB U SBJICHUN

C UCIOJIb30BaHUEM IOCTYNIaTOB bopa

ATOMHOE SAPO

3KCHCpI/IMCHTLI, JOKa3bIBAIOIINE CIIOKHOCTH CTPO-

TIpoBeneHre yIeHNUECKOTO SIKCIEPUMEHTA: HCCIIeIO-




(6w

eHus siipa. OTKPBITHE PaANO0AKTUBHOCTH. OIBITHI
Pesepdopaa no onpeneneHnio cocraBa paauoak-
TUBHOTO M3NydeHust. CBolicTBa anbda-, Oera-, ram-
Ma-u3-

TTy-4eHus. BrusHue paqroakTHBHOCTH Ha KUBBIE
OpraHU3MEI.

OTkpbITHE POTOHA U HeWTpoHa. HykiioHHast Mo-
nens siapa [ eitsenoepra—lBaHeHKO.

BaHHE TPEKOB YACTHUI] (TI0 TOTOBBIM (hoTOrpadusim).
OOBbsicHeHHE OCHOBHBIX IIPHHIIUIIOB JeH-

CTBHS TEXHUYECKHUX YCTPONUCTB, TAKUX KaK: JO3UMETP,
KaMepa BunbcoHa, siepHbIi

peaxrtop, aroMHast 0oM0a; 1 yCIoBHil HX

0e30IacHOr0 MPUMEHEHHS B IPAKTUIECKOH KHU3HM.

3apsa aapa. Maccosoe uucno siipa. U3zo-

TOIIBI.

Anbda-pacnali. DNEeKTPOHHBIN U TO3UTPOHHBII
Oera-pacnan. ["amMmma-u3nydeHue. 3akoH pajoak-
THUBHOT'O pacnaja.

OHeprust CBA31 HYKJIOHOB B siipe. SIepHbIe CHIIBL.
Hedext macchl sapa.

Snepuble peakiuu. JlejgeHue U CHHTE3 szIep.
Snepusiii peaktop. TepmosinepHslit cunres. [Ipo-
ONeMbI 1 IEPCTIEKTUBHI SIAEPHOIM 3HEPTeTHUKH. JKO-
JIOTUYECKUE ACTIEKTHI SAEPHOH SHEPreTUKU.
DnemeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.
Mertonpl HAOIOAEHUS U PETHCTPALIH SIeMEHTap-
HBIX YaCTHII.

DyHIaMEeHTaNbHbIE B3aUMOAEHCTBUS. EAnHCTBO
(u3MyecKoit KapTHHBI MHUpa

Pemrenne kauecTBEHHBIX 3a/1a4 C OIMIOPOH Ha M3y4eH-
HBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PM3UYECKHE SBICHHS
10 TeMe KATOMHOE SAPO».

Pacnio3naBaHue GU3MYECKUX SBICHUN B yUEOHBIX
OMBITAaX U B OKPY)KaIOLIEH KHU3HU: ECTECTBEHHAs U
UCKYCCTBEHHas paIM0aKTUBHOCTb.

OnucaHye U3y4eHHbIX KBAaHTOBBIX SIBJICHUH U IpoLec-
COB C UCIIOJIb30BAHHEM (M3HUECKUX BEIMUUH: IEPHUOJL
MOJTypacnasia, SHeprusl CBSI3U aTOMHBIX sIEp.

AHanu3 NpoIeccoB U SABIECHUH C HCIOIb30BAHUEM
3aKOHOB M MOCTY/IATOB: 3aKOH COXPaHEHHs 3IEKTpH-
YECKOro 3aps/ia, 3aKOH COXpaHEHHsI MaCCOBOT'0 YHCIIa,
noctynaTtsl bopa, 3aK0H paanoaKTHBHOrO pachaja.
HUcnonb3oBanue HHGOOPMAIIMOHHBIX TEXHOIOTHIA ATt
TIOHMCKA, CTPYKTYPHPOBAHUSI, HHTEPIPETALUU U TIpe]i-
cTaBJIeHUs MH(OPMALMHU IIPU NOJIrOTOBKE COOOIICHUH
0 IPUMCHEHHH 3aKOHOB KBAaHTOBON (PU3UKH B TEXHUKE
Y TEXHOJIOTHSIX




PA3EJ 8. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH (7 1)

DeMeHTHI acTpO(hH3UKH

(79)

Drarisl pa3BuTHs acTpoHoMuH. [IpuKiagHoe U Mu-
POBO33pEHYECKOE 3HAYEHHE ACTPOHOMHH.

Bup 38é3aH0r0 HeGa. Co3Be3 s, ApKUe 3BE3 I,
IJIAHETHI, UX BUIUMOE JIBWKEHHE.

ConHeunas cucTeMa.

TloaroroBka coobmieHuit 0 MeTOaX MOIYISHHUS
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUH, OTKPHITHSX B
COBPEMEHHOM aCTPOHOMMUH.

Brinonuenue 3aganuii, NpoBepsIOIINX BIaJICHUE OC-
HOBOIIOJIATAIOIIIMHU ACTPOHOMHYECKIMH TTOHSTHSIMH,
TO3BOJISTIOIMMY XapaKTepH30-




Comnnme. ConHevHast aKTUBHOCTh. MICTOYHHK SHEP-
run ComHia u 38€371, 3BE3/IbI, NX OCHOBHBIC XapaK-
TEepPHUCTHKH. J[narpamMma «CrieKTpabHbIH Ki1acc —
CBETHUMOCTB». 3BE3/1bI IIABHOM MOCIEA0BATEIBHO-
CTH.

3aBHUCHUMOCTB «Macca — CBETUMOCTBY JIJISl 3BE3]1
TJIAaBHOH TTOCIIeIOBaTEIbHOCTH. BHyTpeHHee cTpo-
enue 38371 COBpeMEeHHBIE MTPEICTABIICHUS O TPO-
HCXOXKIECHUH 1 dBoroK CoJTHIIA U 3BE3]T. DTaIbl
JKM3HH 3BE3]I.

Mueunsiif [Tyre — Hama ["anaktuka.

Tlonoxenue u aemxenue Connia B [anakTuke.
Tumnsl ranakTuk. Paguoranaktuku u kBazapel. Yép-
HBIE JIBIPBI B SIIPAX rajJaKkTHK.

Bcenennas. Pacimpenue BeeneHHoi.

3akon Xa006:a. Pazberanue rajakTHk.

Teopus bonbiioro B3priBa. PenukroBoe uznyueHue.

MaciurabHas crpykrypa Beenennoii. Meraranak-
THKA.
Hepeménnblie mpobiemMbl aCTpOHOMHU

BaTh MPOIIECCHI, MPOUCXO/ISAIINE B 3BE3/1aX, B 3BE3THBIX
CHCTEMaX, B MEXKTATAKTHUECKOH Cpesie; TBIKCHHE
HeOEeCHBIX TeJI, BONIOLMIO 3BE31 1 BeenenHoi.
IIpoBenenre HaOIOACHUI HEBOOPYKEHHBIM TIIa30M C
WCIIONTb30BAHUEM KOMITHIOTEPHBIX TIPHIIOKCHUH IS
oIpeIeNICHHS TIOJIOKEHHST HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ust CeBepHOTO
TOJTYIIAPHUS U SIPKUE 3BE3IBI.

IIpoBenenne Habmonenuii B Teneckon JIyHbI, IUIaHET,
Mneunoro ITytn

OBOBILIAIOILIEE IOBTOPEHUE (4 u)




CucremMaru3anys
u 000011IeHHE
Marepuaia Kypca
¢mukn (4 4)

Pons Gu3ukH 1 acTpOHOMUM B 3KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAILHON U 3THYECKOU cde-
pax IesTeNbHOCTH YeJI0BeKa; Poib M MeCTO (PHU3UKH
U aCTPOHOMMU B COBPEMEHHON Hay4HOU KapTHUHE
MHpa; poib PU3MUECKOH TEOpHH B HOPMUPOBAHII
TIpEeACTaBIeHNH 0 (GU3MIECKOI KapTHHE MUpa, Me-
CTO (PM3MUYECKOI KapTUHBI MHUpPa B O0IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-Hay4HBIX IpeJICTaBIIe-
Huil o mpupozne

Vuacrre B IUCKyccuH 0 poiu (U3UKH U AaCTPOHOMHH B
pa3IuYHBIX cepax AesTeIbHOCTH YeIoBeKa.
TloaroroBka coobmenuit 0 Mmecte pu3nIeckol KapTu-
HBI MHpAa B Sy COBPEMEHHBIX HPEACTABICHHH O IPH-
poxze.

BeinonHeHne yueOHbIX 3alaHH#, IeMOHCTPHUPYIOLINX
OCBOCHHE OCHOBHBIX MOHSTHIH, PU3HUCCKUX BETUYHH U
3aKoHOB Kypca ¢u3ukn 10—11 knacco

Peseps (3 v)
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