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Pabouass mporpamma 1o (Gu3WKe Ha YPOBHE CpPemTHEro OOIIero
obpaszoBaHuA (0a30BBIN YPOBEeHb M3YUEHUS IPEeaAMeTa) COCTaBJIeHA
Ha OCHOBe TOJIOMKeHUI m TpebOBaHUI K pe3yJibTaTaM OCBOEHUS
OCHOBHOII o0OpasoBaTeJIbHON NPOTPAMMBI, IIPEACTABIECHHBIX B
demepa bHOM TOCyZapCTBEHHOM 00pa3oBaTeJILHOM CTaHAApPTe
cpeanero obiero obpaszoBanua (PI'OC COO), a Takke ¢ yudéToM
denepanpHOit paboueil  IporpaMMbl BocmuTaHuA U KoHumenmuu
npernogaBanusa yuedbHoro mnmpeavera «Pusuka» B 00pasoBaTeIbHBIX
opraHmsanusax Poccuiickoit @Pemeparnuu, peaasn3yoInuX OCHOBHBIE
o61reo06pasoBaTeIbHbIE TPOTPAMMBI.

NOACHUTEJIbHAA 3ANUCKA

Cogep:xanue IIporpamMmmbl HampaBjgeHO Ha (GOPMUPOBAHIE ecTe-
CTBEHHO-HAYYHON KapTUHBI Mupa yuamuxcsa 10—11 KiaccoB mpu
obyueHnu UxX (pusuke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-Ie-
ATEJBHOCTHOTO mmoaxona. IIporpaMmma cooTBeTCTBYET TPEOOBAHUAM
PI'OC COO k mIaHHUPYEeMBIM JUYHOCTHBIM, IIPeIMETHLIM M MeTa-
OpeqMeTHBIM pe3yJjbTaTaM O0yUYeHUs, a TAKKe YINThIBaeT Heo0XO0-
OUMOCTb peajnsalliy MeKIPeIMeTHBIX CBA3el (PU3UKKU C ecTe-
CTBEHHO-HAYUYHBIMHU YUYEOHBIMU IIpeaMeTaMu. B Hell onmpeneasaioTca
OCHOBHBIE I M3YYeHMsA (PU3UKKU HA yPOBHE CPEIHero ooOIero
o0pasoBaHUsl, JIAHUPYEMbIe Pe3yJIbTAaThl OCBOCHUA Kypca GUSUKN:
JUYHOCTHBIE, MeTalIpeIMeTHbIe, IpeIMeTHbIe (Ha 6a30BOM yPOBHE).

IIporpamma BKJIIOUAET:

« IJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUA Kypca (pusuKu Ha 6a30BOM
YPOBHE, B TOM 4YHCJIE IPeIMeTHbIe Pe3yabTaThl 110 TojgaM o0yue-
HUS;

« comep:kaHue yueOHoro mpeamMeTa «Pus3uKa» Mo roJgaM o0ydeHud;

« IPUMEPHOE TEeMAaTHUYECKOe ILJIAHNPOBaHME C YKa3aHWeM KOJude-
CTBA YacOB Ha M3y4YeHMe KasKIOUM TeMbl 1 IIPUMEPHOI XapaKTe-
PUCTUKOI yueOHOM AeATeIbHOCTH yUaIlllUXCd, peajlnu3yeMoi Ipu
N3yYEeHUU ITUX TEM.

IIporpamMmMma Mo:KeT OBLITHL MCIIOJIB30BAHA YUHUTEJIAMU KaK OCHOBA
IJISI COCTaBJIEHUS cBOMX paboumx mporpamMm. Ilpu paspabGoTke pa-
6ouell mporpaMMbl B TEMATHUUYECKOM MJAHMPOBAHUHU JOJKHBI ObITh
YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUSA DJIEKTPOHHBIX (IIU(PPOBBIX)
00pasoBaTEeNIbHBIX PECYPCOB, ABJIAMIOIINUXCA yIeOHO-METOIUUECKU-
My MarepuajgamMu (MyJbTUMEIUNHBIE IIPOrPAMMBI, 3J€KTPOHHBIE
yueOHUKY U 3aJaYHUKU, dJeKTPOHHBbIE OMOJINOTEeKN, BUPTYaJIbHBIE
nabopaTopuu, UIPOBbIE MPOrPaAMMBbI, KOJLIEKIINY IIU(PPOBBIX o0pa-
30BaTeJbHBIX PECYPCOB), PEATUIYIONINMYU JUAAKTUUECKE BO3MOK-



Hoctu VKT, comep:kaHme KOTOPBIX COOTBETCTBYET 3aKOHOAATENb-
CcTBY 00 00pa3oBaHUU.

PaGouasi mporpaMmMa He CKOBBLIBA€T TBOPUYECKYIO HHUIIMATUBY
yuuTeJNiel W TPEemOoCTABJISIET BO3MOKHOCTL HIJIA peajau-3aliuu
Pa3INUYHBIX METOAWUYECKUX IOAXOMOB K OpraHmianuu o0y-uyeHUs
¢dusuKe NpPU YCIOBUU COXPAHEHUs O00sI3aTEJTbHOM YacTH CO-
Iep:kaHus Kypca. KoimuecTBO 4acoB B TeMaTUYECKOM IIJIAHHUPOBA-
HUW Ha M3yUYeHUe KayKIOW TeMBbl SBJISIETCA OPHUEHTUPOBOUHBIM U
MOKeT OBbITh U3MEHEeHO KaK B CTOPOHY YMEHbBIITeHU, TaK U YBEJU-
YeHUS B 3aBUCUMOCTHU OT PeaJN3yeMbIX METOAUUYECKUX IIOX0I0B U
YPOBHS HOATOTOBJIEHHOCTH YUAII[UXCH.

OBLLAA XAPAKTEPUCTUKA YYEBHOTO MPEOMETA «®U3NKA»

dusmnKa Kak Hayka o Hambojee oOIUX 3aKOHAX HPHUPOILI, BbI-
cTymasi B KadyecTBe y4ueOHOIO mpeaMeTa B IIIKOJIE€, BHOCHUT CYII[e-
CTBEHHBIM BKJAJ B CHCTeMY 3HaHHII 00 OKpy’KalolleM MHpe.
IITxonbHBIN Kypec GUIUKKU — CHUCTEMOOOPaA3YIOINHA OIS eCTeCTBEeH-
HO-HAYYHBIX YU4eOHBIX IIPEIMETOB, IOCKOJbKY (PU3NUeCKre 3aKOHBI
Jie;KaT B OCHOBE IIPOIIECCOB UM SBJIEHUIM, N3yUYaeMbIX XHUMUeEH, 01o-
Joruei, (pusuuyeckoi reorpadueii u actpoaomueii. Mcmosib3oBaHue
¥ aKTHUBHOE IIPUMeHeHne (PU3NUYECKUX 3HAHUI ompenessieT Xapak-
Tep U pasBUTHE PA3HOOOPA3HBIX TEXHOJOrHUU B cepe dSHEPreTUKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJYYEeHUA HOBBIX MAaTEPHUAJIOB C
3aJaHHBIMU CBolicTBaMu u Ap. 3yueHnue pu3NKU BHOCUT OCHOBHOM
BKJIaJ B (h)OpMUPOBAHNE €CTECTBEHHO-HAYYHOM KaPTUHLI MUPA y4a-
muxcd, B GopMUpPOBaHTEe YMEHUN IPUMEHATb, HAYUYHBIN METOJ, I10-
3HAHUS IIPU BBLINOJHEHUN UMY yIeOHBIX MCCJIETOBAHUIMA.

B ocHOBY Kypca pUBUKM CpemHEN IIKOJIbI IIOJIOXKeH psl HOei,
KOTOpBbIE€ MOJKHO PAcCMaTPUBATH KAK IIPUHIUAIILI €r0 IIOCTPOSCHMS.

Hoea uyenocmnocmu. B coorBeTcTBUU ¢ Hell Kypc dABJIAeTCA
JIOTUUYECKU 3aBePIINEHHBIM, OH COAEPKUT MaTepuaj U3 BCeX pasie-
J0B QPUBUKHU, BKJIOUYAET KAaK BOIIPOCHI KJIACCUUYECKOI, TaK U COBpPe-
MEeHHOU (HUIUKU.

Hoesa zenepanusayuu. B coorBeTcTBUU ¢ HEH MaTepuasa Kypca
$u3uKM 00 beANHEH BOKPYT (PU3HMUECKUX Teopuil. Begyimum B Kyp-
ce ABJsgeTcAa POPMUPOBaHME IIPEACTABICHUIN O CTPYKTYPHBIX YPOB-
HSIX MaTepPuu, BelllecTBe U II0JIE.

Hoea cymanumapusayuu. Eé peanusanuda npezrosaraeTr uc-
HOJIb30BaHNE T'YMAaHUTAPHOrO IIOTeHIaIa (GU3NIeCKO HAYKHU, OC-
MBbICJIEHNE CBSA3U PAa3BUTUA (PUBUKHU C PA3BUTHUEM OOIIIECTBA, a TaK-
JK€ C MUPOBO33PEHUYECKHMM, HPABCTBEHHBIMU U SKOJOTMUYECKUMU
npobJjieMaMu.



Hoea npurnadnoi nanpaeénennocmu. Kypc dusuru npes-
moJiaraeT 3HAKOMCTBO C MIMPOKUM KPYTrOM TeXHHUYECKUX U TEXHO-
JOTUYECKUX MPUJIOKEeHUN M3YUeHHBIX Teopuil 1 3aKOHOB.

Hoesa sxonozuzayuu peannusyeTcs II0CPeACTBOM BBeIeHUS de-
MEHTOB COIepP:KaHMA, MOCBAMIEHHBIX 9KOJIOTUUYECKUM ITpobJeMaM
COBPEMEHHOCTH, KOTOPHIE CBA3AHBI C PA3BUTHEM TeXHUKU U TEXHO-
Joruii, a TaksKe OOCYKIeHUs Hpo0JieM parMoHAJbLHOTO IIPHUPOLO-
TOJIb30BaHUA U 9KOJOTMYECKOM 6e30IacHOCTH.

Crep:KHEBBIMU dJIeMEeHTaM1 Kypca GUSUKU cpegHel ITKOJIBI AB-
adoTcAa (GuanvecKkue Teopuu (hopMHpPOBAHUE IIPENCTABICHUNA O
CTPYKTYpPe IMOCTPOoeHUA (PU3NIECKOMN TeOprHU, Poan GpyHIaMeHTaIb-
HBIX 3aKOHOB W IIPUHITUIIOB B COBPEMEHHBLIX IIPEICTaBIEHUIX O
OpUpoje, TPAHUIAX TPUMEHUMOCTH TEOPUl, OJIs ONMCAHUSI eCcTe-
CTBEHHO-HAYYHBIX SABJEHUMN W IPOIECCOB).

CucremMHO-IeATEeTbHOCTHBIN MOAX0 B Kypce GU3UKU pearndyeTrcs
OpesKae BCEero 3a CUET OPraHM3aIluM SKCIEPUMEHTAJbHON esaTesb-
HOCTU OoOyuatornmuxcs. [[asa 6a30BOro ypoBHSA Kypca (UBUKU — BTO
WCIIOJIb30BaHUE CUCTEMBI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX JKCIIE-
PUMeHTOB 1 JabopaTOPHBLIX PadoT, KOTOpPbIe B IporpaMme O0bemi-
HEHBI B OOIIUI CIIMCOK YUYEHMUYECKUX IIpaKTHmuecKuxX pabor. Beize-
JeHVe B YKa3aHHOM IlepeuHe Ja0OpaTOPHBIX PadoT, MPOBOIMMBIX
IJIA KOHTPOJIA U OIEHKHU, OCYIIECTBIAETCA yUaCTHUKaMU 0o0pasoBa-
TeJBbHOTO IIPOITecca NCXOAA M3 OCOOeHHOCTEe TeMaTUUeCcKoTo TIJIaH’-
poBaHuA U ocHaIlleHUA KabuHera pusuku. [Ipu sTom obecmeunBaeT-
cA OBJaJleHUEe OOYYAIOIMUMHCA YMEHUAMM ITPOBOAUTH KOCBEHHBIE
M3MepeHUsI, MCCJIeJOBAHUS 3aBUCUMOCTEN (PpUM3UUYECKUX BEJIUUYUH U
TIOCTAHOBKY OIILITOB IIO TIPOBEPKE MTPEAJIOKEHHBIX TUIIOTES.

Boabpitoe BHUMaHUe yaeasieTcsa PeIIeHWI0 PACUETHBIX WM Kaue-
CTBEHHBIX 3ajaad. IIpm aTOM AJIsS PACUETHBIX 3a7au TPUOPUTETOM
ABJAIOTCA 3aJauy C IBHO 3aJaHHON (PM3UUECKOI MOeJbI0, II03BO-
JAMONNEe TIPUMEHATh M3YUeHHbIe 3aKOHBI U 3aKOHOMEPHOCTU KaK
W3 OJHOTO pasfeiia Kypca, TaK WM MHTETPpUPYA 3HAHUA U3 PA3HBIX
pasmenoB. [ KavyeCTBEHHBIX 3a7ayu IIPHUOPUTETOM SABJISIOTCS 3a-
IaHUs Ha Oo0bsJACHEeHWE NMPOTeKAHUSA (PU3NUYEeCKUX SABJIEHUN M IIPO-
IIeCCOB B OKPY:Kalollell »KM3HU, Tpedyroliue BbIOOpa (husmUecKoin
MOJEeJU IJA CUTyalluu MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBercTtBUu ¢ TpeboBanuamu PI'OC COO K marepuaibHO-
TeXHUYECKOMY obecleueHUI0 yueOHOTo IIporecca 6a30BbIil YPOBEHb
Kypca QU3WKN B CpeJHEH ITKOJe MOJIXKEH M3ydaThbCd B YCIOBUAX
IpeaMeTHOro KabuHeTa GUBUKY MU B YCIOBUSAX MHTETPUPOBAHHO-
ro KabuHeTa IIPeIMETOB €CTeCTBEHHO-HAYUHOTO IINKJIa. B KabuHeTe
GbUBUKYM JOJKHO OBITH HeoOxomammoe JabopaTopHOoe 000pyIdoBaHME
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IJIS BBIMOJHEHUS YKa3aHHBIX B IporpaMMe YUeHUUYECKUX MPaKTU-
yecKUX padoT M AeMOHCTPAaIlMOHHOe 000pyIOoBaHUE.

HeMoHcTpanuonHoe ob6opymoBanue QOPMUPYETCA B COOTBET-
CTBUH C IIPUHIIUIIOM MUHUMAJbHON TOCTATOYHOCTU 1 00ECIIeUYnBaeT
IOCTAHOBKY II€PEUYMCJICHHBIX B IIPOrpaMMe KJIIOUEBBIX HeMOHCTPAa-
Ui OIS WCCJAeAOBAHUA M3yUYaeMbIX ABJEHUU W IIPOIIECCOB, dMITU-
puyuecKux U QyHIaMEHTAJIbHBIX 3aKOHOB, UX TeXHUYECKUX IIPUME-
HeHUuI.

JlabopaTopHOoe obopymoBaHME AJA YUCHUUYECKUX MPAKTUUYECKUX
paboT popMupPyeTCcs B BUAE TeMAaTHUYECKNX KOMILJIEKTOB M obecie-
YMBAETCS B pacuyére OJHOI0 KOMILJIEKTa Ha ABYX OOYyYarOIIMXCSH.
TeMmaTuuecKe KOMILIEKTHI JJa00PaTOPHOTO 000PYAOBAHUA JOJIMKHBI
OBITH IIOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJb30BAHUM aHAJOTOBBIX U
mu@pPOBLIX IPUOOPOB, a TaKKe KOMIbIOTEDPHBIX H3MEPUTEIbHBIX
cHCTeM B BuAe IU(MPOBBIX J1abOpaTOPUIi.

LEAN N3YYEHWA YYEBHOIO NMPEAMETA «®U3NKA»

OCHOBHBIMU IIeJIAMU HU3YUeHUA (PU3UKU B 00IIeM oOpasoBaHUU

SABJISTIOTCS

— ¢dopMUpPOBaHUE MHTEpPEca W CTPEeMJIeHUA oO0ydamImxcsa K Ha-
YYHOMY M3yYEHUIO IPUPOABI, PABBUTUE UX UHTEIEKTYATbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEI;

— pas3BuUTHE IPEJCTABJIEHUN 0 HAYYHOM MeTole MOo3HaHuA U (op-
MHUPOBaHME HCCIENOBATEIHBCKOTO OTHOIIEHUS K OKPYIKAIOIIUM
ABJIEHUAM;

— (opMupoBaHMEe HAYYHOTO MUPOBO33PEHUA KaK pe3yabTaTa u3y-
YeHUsS OCHOB CTPOEHUA MaTepuu U QpyHZaMeHTAJIbHBIX 3aKOHOB
(pU3UKY;

— dopMUpPOBaHUE YMEHUI O0bACHATH ABJEHUSA C MCIIOJb30BAHUEM
dusuUecKUX 3HAHUMN M HAYYHBIX TOKA3aTeJIbCTB;

— (opMupoBaHUE HPEACTABICHUNA O POJIU (PUBUKU OJIA PAa3BUTUSI
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.
HocTmxkeHne aTux Iejell obecleuymBaeTCs peIIeHueM CJeIyIiOo-

X 3a7a4 B IIpOIlecce N3yUYeHUsa Kypca GusuKM Ha YPOBHE CpeHe-

ro ob6Iiero o6pasoBaHUd:

— mIpuobpeTeHre CUCTEMEI 3HAHUI 00 00IMUX (pU3NYeCKUX 3aK0HO-
MEpHOCTAX, 3aKOHAX, TEOPUAX, BKJIOUAA MEXaHUKY, MOJEKY-
JIAPHYIO (PUBUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3J€-
MEHTHI aCTPOPUBUKN;

— dopMUpPOBaHWE YMEHU MPUMEHATHh TeOPeTUUYEeCKUe 3HAHUS I
00bAcCHEeHUA GUBUYECKUX ABJIECHUN B IPUPOJAE U IJIA MPUHATUA
IPaKTHUUYECKUX PeIlleHnil B MOBCeIHEBHOI KU3HU;



— OCBOEHUE CIIOCOOO0B PeIleH s Pa3JIUUYHBIX 3a/4aY ¢ ABHO 3aJaHHOM
dusuUeCcKOl MOMeNbI0, 3aJad, ITOAPA3yMEBAIOIINX CAMOCTOA-
TeJbHOE co3aHue (PU3NUYEeCKON MOMAeJH, aJeKBaTHON YCJIOBUAM
3amaun;

— MOHUMaHUe PU3UYECKUX OCHOB M HMPUHIIUIOB MENCTBUA TeXHU-
YECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IIPOIECCOB, UX BIMSIHUSA
HA OKPYKAaIOIIYIO CPEey;

— OBJIQJIeHNE METOJaMU CAMOCTOSTEIbHOIO IJIAHUPOBAHUS U IIPO-
BeleHUs (PpU3UUYECKUX SKCIEPUMEHTOB, aHaJams3a U WHTepIpeTa-
nuy nHGOPMAIIUY, OIIPEAEeIEHUS JOCTOBEPHOCTH IIOJYUYEHHOT'O
pesyJbTarTa;

— co3JaHue YCJIOBUI IJIs PA3BUTUS YMEHUI IIPOEKTHO-UCCJIEI0BA-
TeJILCKOM, TBOPUYECKOH IeATeILHOCTH!.

MECTO YYEBHOIO NPEOMETA «®U3NKA» B YYEBHOM TMNJIAHE

B cootrBercTBUUM ¢ PI'OC COO dusura ABIAsIETCS 00A3aTEIBHBIM
IpeaMeTOM Ha YPOBHE CpemHero ooIero oopasoBaHus. JlamHas mIpo-
rpaMma mpeaycMaTpuBaeT M3ydeHue (pusuKyM Ha 0a30BOM YPOBHE B
o0Béme 136 u 3a gBa roga odyueHus 1mo 2 u B Hemesio B 10 u 11 Kiac-
cax. B rematruueckom miaanupoBaHuu A 10 m 11 KiaaccoB mpeamo-
JIaraloTCsA Pe3epPB BPEMEHU, KOTOPBIM YUNTEIbh MOMKET HUCIIOJIb30BaTh
IO CBOEMY YCMOTPEHUIO, 1 IOBTOPUTEILHO-0000IIA0IIE YPOKH.

JIro6asa pabouasi mporpaMma QOJIMKHA MOJHOCTHIO BKJIKUYATE B Ce-
0s1 comepIKaHue TaHHOM IIPOrpPaMMBI.

B oTmenbHBIX ciyuasax Kypc pusuKu 0a30BOT0 YPOBHS MOXKET 13-
yuaTbcsa B 00béMe 204 u 3a gBa rozga obyuenus (3 u B Hemeaio B 10
u 11 xkaaccax). B sToM ciiyuae yBeIMUMBaeTCs He MeHee UeM 10
20 u pesepBHOE BpeMdA, KOTOPOE MHCHIOJL3YETCA YUUTEJEM MIJIs
M3yYeHHUsS BOIPOCOB, TECHO CBA3AHHBIX C BBIOPAHHBIM IIPO(UIEeM
00yueHUsi, U yBeJIUUYMBAETCA ydeOHAs HArpysKa, OTBOAUMASA Ha
H3yuyeHre MEeXaHUKHN, MOJIEKYJISPHON (PUBUKU U 3JIEKTPOSUHAMIU-
KM, 3a CUET pacCIIMpeHUs JYHucja JadopaTOPHBIX PadoT MCCIemoBa-
TEJILCKOI'0 XapaKTepa U YPOKOB PeIlleHNs KaYeCTBEeHHBIX 1 PACUET-
HBIX 3a7ad4.



MJAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLLEI0
OGBPA30BAHUA (BA30BbIW YPOBEHD)

OcBoeHue yueOHOTO mpeamera «®Puamka» Ha ypPOBHE CpPEIHETOo
ob11iero o6pasoBaHus (6a30BLIN YPOBEHB) MOJIXKHO 00ecIIeunBaTh 10-
CTUIKEeHUe CIAeAVIONINX JUUHOCTHRIX, METAIIPEeIMETHBIX 1 IIPEIMEeT-
HBIX 00pa30BaTeJIbHBIX PE3yJIbTATOB.

JINYHOCTHbBIE PE3YNIbTATbI

I'paxcdancroe 6ocnumanue:

— cOPMUPOBAHHOCTD I'PaKJaHCKOM ITO3UIINY 00yUaIoIIerocsa KaK
aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUICKOTO OOIIeCTBa;

— TPUHATHE TPAIUIIMOHHBIX OOIeYesIoOBeUeCKUX TyMaHHCTHYe-
CKUX U JeMOKPATUYECKUX IIeHHOCTeIl;

— TOTOBHOCTH BECTHU COBMECTHYIO [esTeJIbHOCTh B MHTEepecax rpak-
IaHCKOTO O0IleCTBa, YUYaCTBOBATH B CAMOYIPABJIEHUU B IIIKOJIE
U IEeTCKO-IOHOIIEeCKUX OPTAaHU3AIUAX;

— yMeHUe B3auMOJIEMCTBOBATH C COIMAIBHBIMI MHCTUTYTAMHU B CO-
OTBETCTBUM C UX GYHKIUAMU U HasHAUYECHUEM;

— TOTOBHOCTHb K 'YyMaHUTAPHON U BOJIOHTEPCKOU AeATeIbHOCTH.
INlampuomuueckoe gocnumanue:

— c(OopMUPOBAHHOCTL POCCUMCKOM TPaKIAaHCKON MAEHTHUYHOCTH,
HaTPUOTU3MA;

— IIeHHOCTHOE OTHOIIIeHNE K I'OCYyJapCTBEHHBLIM CHUMBOJIAM; JJOCTU-
JKeHUAM POCCUHCKHX YUEHBIX B 00JacTy (PU3UKHU U TeXHUKE.
dyxoeéno-HpascmeenHoe 6ocnumanue:

— cOPMUPOBAHHOCTH, HPABCTBEHHOTO CO3HAHUA, STUYECKOTrO II0-
BeIEHUS;

— COOCOOHOCTL OIEHWBATH CUTYAITUI0O M HNPUHUMATH OCO3HAHHBIE
pelieHnsaA, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U
IIeHHOCTH, B TOM YHCJIE B JeATEJbHOCTH YUEHOTO;

— OCO3HaHUe JUYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYNBOTO OYIYIIEero.
decmemuueckoe ocnumanue:

— BCTEeTHYECKOe OTHOIIIEeHNE K MUPY, BKJIOUASI 3CTETUKY HAYYHOTO
TBOPUYECTBA, IPUCYIEr0 pU3NUECKON HayKe.

Tpyodoeoe 6ocnumanue:

— HMHTepec K pPasJnuHbIM chepaM IpodeccruoHaTbLHON AesaTeJabHO-
CTH, B TOM YMCJIE CBSIBAHHBIM C (DMBUKON U TEeXHUKOH, YMEHUE
COBepIIATh OCO3HAHHBIN BBIOOP OyAyIlel mpodeccuu u pearnso-
BBIBATH COOCTBEHHBIE KM3HEHHBIE ILJIaHbI;

— TOTOBHOCTBH U CIIOCOOHOCTHh K 00pPa30BaHUIO X CaMOOOPAa30BAHUIO
B obJsacTy (pMBUKHM HA HNPOTAYKEHUU BCEH KU3HU.



IKonozuweckoe socnumanue:

— cOPMUPOBAHHOCTD 9KOJOTNUECKON KYJIbTYPhbl, OCO3HAHUE IJIO-
0aJILHOTO XapaKTepa dKOJIOTUUYECKUX IIPo0JeMm;

— MJIaHWPOBAHUE U OCYIIleCTBJICHNE AeCTBUH B OKPY KaloIleil cpe-
e Ha OCHOBe 3HAHUS IleJel YCTOMUYMBOIO Pa3BUTHS uUeioBeue-
CTBA;

— pacinupeHre OIbITa AeATeJbHOCTH 9KOJOTMUYECKOM HapaBJIeH-
HOCTU Ha OCHOBE MMEIOIUXCS 3HAHUUN mo (pusmKe.

Ilennocmu HAy41HO20 NO3HAHUA:

— cOPMUPOBAHHOCTH, MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO PasBUTUA (PU3UUECKON HAYKU;

— OCO3HaHWe [[EHHOCTH HAyYHOU JesaTeIbHOCTH, TOTOBHOCTD B IIPO-
mecce msydyeHus (PUBUKU OCYIIECTBJIATH IPOEKTHYIO U MCCJIEN0-
BaTeJIbCKYIO NeATEeJbHOCTh MHANBUIYAJIbHO U B I'PYIIIE.

B mporiecce mocTuiKeHUA JUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
IporpaMMbI cpeqHero obInero oopasoBanuda mo GU3NKe y o0ydaro-
IIUXCA COBEPIIEHCTBYETCA IMOUUOHANbHBLI UHMeLIeKN, TIPeAIIO-
Jaramoiuii c)OpMUPOBAHHOCTD:

— CaMOCO3HAHUS, BKJIOYAOIIETO0 CIOCOOHOCTH MOHMMATH CBOE
SMOIIMOHAJILHOE COCTOSIHHE, BUIETh HAMPABJICHUS Pa3BUTHUSA
COOCTBEHHOI SMOIIMOHAJBHOI c(ephl, OLITL YBEPEHHBIM B cebe;

— camopezyaupo6aHus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMeEHUe
OPUHUMATh OTBETCTBEHHOCTh 34 CBOE IOBEIEeHUE, CIIOCOOHOCTH
aJalnTUPOBATHCA K OMOIMOHAJILHBIM M3MEHEHUSAM U IPOABJIATH
TUOKOCTb, OBITH OTKPBLITHIM HOBOMY;

— BHYMpeHHell MOMmuU8ayu, BKIOUAIONIEN cTpeMJIeHre K TOCTU-
JKeHUIO I[eJIM U YCIIeXy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHUE
IefCcTBOBATh, UCXOLs M3 CBOMX BO3MOXKHOCTEI;

— amnamuu, BKJIOUAOIMIEl CIIOCOOHOCThL IIOHUMATL 9MOIIMOHAIE-
HOE€ COCTOSHHE [IPYIruX, YUYUTHIBATH €ro IIPU OCYIIECTBJIEHUU
00IIleHN A, CIIOCOOHOCTL K COUYBCTBUIO U COMEPEKUBAHUIO;

— COUUANLHBbLX HABBLLKO8, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAM-
BaTb OTHOINEHUS C APYTUMU JIOAbMU, 3a00TUTHCS, IPOABIIATH
HHTEepeC W paspeniaTb KOHGINKTEI.

METANPEOMETHbBIE PE3YNIbTATHI

VHMBepcaanble no3HaBaTeJibHble AeﬁCTBMﬂ

Bas3oeéble nozuweckue delicmeus:
— CaMOCTOATEJIbHO (POPMYJIUPOBATL M aKTyaJU3WPOBATL IIpobJe-
MYy, pacCMaTpPUBATL €€ BCECTOPOHHE;



— OIpeneJATh IeJN AesATeIbHOCTY, 3aJaBaTh IIapaMeTpPhbl 1 KPUTe-
pUM UX MOCTUIKEHU;

— BBISIBJIAATH 3aKOHOMEPHOCTU U IIPOTHMBOPEUUS B paccMaTpuBae-
MbBIX (DUBUYECKUX SABJICHUAX;

— paspabaThiBaTh IJAH pelleHns HIpoO0JeMbl ¢ YYETOM aHaJIM3a
HMEIOINXCA MaTePUAJIbHBIX Y HEMATEPUAJIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBEI B JeATEJIbHOCTD, OI[EHUBATh COOTBETCTBUE
pe3yJabTaTOB IeJAM, OLEHHBATHL PHUCKHU IIOCIEACTBUH JesTesib-
HOCTU;

— KOOPAMHHUPOBATH U BBLINOJHATH PAa0OTy B YCJIOBUAX PEaJbHOTrO,
BUPTYAJbHOTO 1 KOMOMHMPOBAHHOIO B3aMOIEHCTBIUS;

— pasBUBATh KPEAaTHWBHOE MBIILJICHWE IIPU PEeIleHUN JKUSHEHHBIX
npobJeM.

Basosvle uccnedosamenverue dellcmeus:

— BJIAZIETh HAYYHOM TEPMHUHOJIOTHEI, KJIIUEBBIMHU IIOHATUAMU U
MeToAaMu (pu3UMUYeCKOl HayKMH;

— BJIaJleTh HaBBIKAMU YUYeOHO-HCCJIeZOBATEIbCKOM UM IIPOEKTHOII
IesiTeJbHOCTU B 00JiacTu GUBUKHU; CIIOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSATEJIbHOMY IIOMCKY METOIOB PeIlleHus 3aaad puaude-
CKOr'0 COJEeP:KaHUs, IPUMEHEHHNIO0 PasJUUYHLIX METOJOB IIO3HAa-
HUS;

— BJIAIETh BUJAMHU JEATEJIbHOCTH II0 IIOJYYEHUI0O HOBOTO 3HAHUS,
ero MHTepIIpeTaluu, IIPeo0pPasoBaHUI0 W IIPUMEHEHUIO B pas-
JUYHBIX YUEOHBIX CUTYaIlUAX, B TOM UHCJIe IIPU CO3JaHUU yued-
HBIX IIPOEKTOB B o0JacTu (hU3UKU;

— BBISIBJIATDH IIPUYNHHO-CJI€ICTBEHHbIE CBA3SU U aKTyaJIu3UPOBATh
3aauy, BBIABUraTh I'MIIOTE3Y €€ PeIlleHUs, HaXOAUTh apryMeH-
THI AJIA JOKAa3aTeJbCTBA CBOUX YTBEPIKACHUH, 3aJaBaTh IIapamMe-
TPl U KPUTEPUU PEIIeHUd;

— aHAJM3UPOBATH IIOJYUYEHHBIE B XO/Ie PellleHusd 3aJaun Pe3yIbTa-
Tbl, KPUTUYECKH OIEHUBATh HX JOCTOBEPHOCTH, IIPOTHO3UPO-
BaTb M3MEHEHNEe B HOBBIX YCJIOBUAX;

— cTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyu B oOpasoBa-
TEJIbHOHN IesiTeJIbHOCTU, B TOM UHCJIe IIPU U3YUeHUU (PUUKH;
— JIaBaTh OIEHKY HOBBLIM CUTYAIlHSIM, OIIEHMBATH IIPUOOPETEHHBINA

OIIBIT;

— yMeTb IIePEHOCUTHh SHAHUA 10 (hU3uKe B MPAKTUUECKYIO 00JI1aCTh
JKUB3HEeIesITeJIbHOCTH,;

— yMeTh MHTErPUPOBATDH 3HAHUS U3 PASHBIX IIPEIMETHBIX 00JIacTeil;

— BBIJJBUTaTh HOBBIE HJEeHU, IIPeAJIaraTh OPUTrMHAJIbHbBIE ITOIXO0IbI 1
pellleHus; CTaBUTH MPOOJIEMbI U 3aaUM, JOIyCKAaoIue ajlbTep-
HATUBHBIE PEIeHUs.



Paboma c ungopmayueii:

BJIAJIeTh HaBBIKAMU HOJyUYeHUA WHpopManuu GusnmiecKoro co-
Iep:KaHusda U3 UCTOYHNKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO OCY-
IIEeCTBJATD IIOUCK, aHAJINS3, CUCTEMATU3aITNI0 U UHTEPIIPETAIIUIO
nHGOPMAIINU PA3INYHBIX BUIOB U (POPM IIPEeACTaBICHMUS;
OIIeHWBATh JOCTOBEPHOCTHh MH(pOPMAIINN;

WCIIOJIb30BATH CPEJICTBA MHMOPMAITMOHHBIX 1 KOMMYHUKAI[UOH-
HBIX TEeXHOJIOTHII B PENIeHuW KOTHUTUBHBIX, KOMMYHUKATUB-
HBIX ¥ OPraHM3aI[MOHHBIX 3aJau C coOJIoAeHreM TpeboBaHUIL
SProHOMUKM, TEeXHUKMN 0e30TIacHOCTHU, TUTHEHBI, pecypcocbepe-
JKeHUS, IPABOBBIX U 3TUUYECKUX HOPM, HOPM MHMOPMAIIMOHHOMI
6e30IIaCHOCTH;

CO3aBaTh TEKCTHI (D3UUECKOT'0 COZEePIKAHUA B PA3JINYHBIX (POP-
MaTax ¢ y4€éTOM HasHaUYeHUA MHOOPMAIIUU U IIeJeBOH ayIauTO-
puu, BBIOMpPas ONTHUMAJLHYIO (GOpMYy HpeacTaBJIeHUA W BU3ya-
JV3AIUN.

VHuBepcaanble KOMMYHUKaTUBHbIE AEﬁCTBMﬂ

Ob6wenue:

OCYIIIECTBJIATEL OOIIleHMEe HA YPOKaX (PU3WMKH M BO BHEYPOUHOM
IesiTeJIbHOCTH;

pacrosHaBaTh MPEAIOCBLIKY KOH(MINKTHLIX CATYAIUNA WM CMSII-
4aTh KOH(PJIUKTHI;

PasBEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C UCIIOJIb-
30BaHUEM A3BIKOBLIX CPEICTB.

CosemecmHnaa deamenbHoOCMb:

HOHMMATh U MCIOJb30BATh IIPEUMYIIECTBA KOMAHIHON W MHIU-
BUIYaJIbHOU PabOTHI;

BBIOMPATH TEMATUKY ¥ METOABI COBMECTHEIX AeNCTBUI C yUETOM
O0IIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJOr0 UjJeHa KOJIJIEKTHU-
Ba;

OPUHUMATL II€JI COBMECTHOM IeATeJIbHOCTH, OPraHM30BLIBATDH
Y KOOPAUMHUPOBATH AENCTBUSA II0 €€ JOCTUIKEHHIO: COCTABJIATH
IJIaH OeWCTBUM, PACIPENe/sTh POJU C YUETOM MHEHHUI ydacT-
HUKOB, O0CY KJIAaTh Pe3yJIbTAaThl COBMECTHOM PabOThI;
OLIEHMBATL KAYECTBO CBOEr0 BKJANA W KaXXJOr0 yYaCTHUKA KO-
MaHIBI B OOIIUI pPe3yJabTaT II0 pa3paboTaHHBIM KPUTEPUIM;
IpenjiaraTh HOBLIE IIPOEKTEI, OL[EHNBATDL UAEU C IIO3UIUY HOBU3-
HBI, OPUTHHAJIBLHOCTY, IIPAKTUYECKON 3HAUMMOCTH;
OCYIIIECTBJIATEL IIO3UTUBHOE CTPATErHyecKoe IIOBeldeHNe B pas-
JWYHBIX CHUTYAIIUSX, HPOABJIATH TBOPYECTBO M BOOOpasKeHUeE,
OBITH MHUIMATUBHBIM.



VHuBepcaanble perynaTuBHble AeincrBua

Camoopzanu3sayus:

— CaMOCTOATEJIbHO OCYIIECTBJIATH I03HABATEIbHYIO JeATeJIbHOCTD
B obnacTu (GUSUKU U aCTPOHOMUMU, BBIABJIATH IIPOGJIEMBI, CTa-
BUTH U (DOPMYJIHPOBATEH COOCTBEHHBIE 3aJaUM;

— CaMOCTOATEJIbHO COCTABJIATH IJIAH PeIlleHus PACUETHBIX U Kade-
CTBEHHBIX 3aj]la4, IIJIaH BBHIINOJHEHUA IIPAKTUYECKOH paboThI ¢
YYETOM MMEIOIIUXCSA PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U
OpennouYTeHn;

— J[aBaTh OIlEHKY HOBBIM CUTYAaIlUAM;

— pacIIupATh paMKH y4eOHOTO IIpeaMeTa Ha OCHOBE JIMYHBIX IIPe] -
IIOUYTEHUI;

— JeJyaTh OCOSHAHHBIA BHIOOD, apryMeHTUPOBATh ero, OpaTs Ha ce-
04 OTBETCTBEHHOCTD 3a pellleHue;

— OIleHMBATh IPUOOPETEHHBIN OIIBIT;

— crocob6cTBOBaTh GPOPMUPOBAHUIO U IIPOABIEHUIO OPYIUIIUH B 06-
JacTy GUSUKY, IIOCTOSHHO IIOBBIIIATE CBOM 00pasoBaTeIbHBINA 1
KYJIbTYPHBIH yPOBEHb.

CamoxkoHmpons:

— J[aBaTh OLIEHKY HOBBIM CHUTYaIlMAM, BHOCUTh KOPPEKTHUBEI B Je-
ATEJILHOCTD, OIIeHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJIAM;

— BJIaJIeTh HABBIKAMHU II03HABATEJIbHOU ped)IEKCUN KaK OCOBHAHUA
COBepIIIaeMbIX AeHCTBUII U MBICIUTEJbHBIX IIPOIECCOB, UX pe-
3yJIbTATOB I OCHOBAaHWI; HCIIOJIB30BATH IPUEMEI peduleKCuN AJId
OIleHKHU CUTYyaIlu¥, BHIOOpa BEePHOI'O PeIlleHUs;

— YMeTh OIleHUBATh PUCKY U CBOEBPEMEHHO IIPUHUMATH DElIeHUs
10 UX CHUKEHUIO;

— IPUHUMATHb MOTHUBEI I apI'yMEHTHI IPYTUX IIPU aHAJIN3€e Pe3yJIb-
TaTOB AEeATEeJIbHOCTH.

IHpunamue ceb6a u dpyzux:

— IpUHUMATH cebs, IOHNMAasa CBOM HEeJOCTATKHU U JOCTOUHCTBA;

— IPUHUMATHb MOTHUBEI I apI'yMEHTHI IPYTUX IIPU aHAJIN3€e Pe3yJIb-
TaTOB AeATeJIbHOCTH;

— IIPU3HABATh CBOE IIPABO U IIPABO APYIUX HAa OIIUOKU.

MPEAMETHbBIE PE3YJIbTATbI
10 knacc

B mporiecce nsyuenusa Kypca pusuku 6aszoBoro ypoBHsa B 10 KJac-
ce YUeHUK HAYUUTCH:
— JIeMOHCTPHUPOBAaTh Ha IIPUMEpPaxX POJIb U MecTO (pusmku B Qop-
MUPOBAaHUU COBPEMEHHOI HAYYHOW KapTUHBI MUPA, B PA3BUTUU
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COBPEMEHHOM TeXHUKHN W TeXHOJIOTUM, B IPAKTUUYECKOIH mes-
TeJBHOCTU JIIOLE;

YVUYUTBIBATh TPAHUIILI IPUMEHEHNI N3YUYEHHBIX (PU3MUeCKUX MO-
IeJieil: MaTeprualbHAs TOYKA, MHEPIUAIbHAA CHUCTEMAa OTCYETa,
abCOJIIOTHO TBEPJAOE TeJO, MAeaJbHBIN Ta3; MOLENM CTPOeHUSI
rasoB, KUIAKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3JeKTPUUECKUIL
3apsdAm OpU pellleHun (pusuuecKUxX 3amadu;

pacmosHaBaTh (pusmyecKkue ABJIeHUA (IIPOIeCCHI) U OOBACHATH
WX HA OCHOBE 3aKOHOB MEXAaHWKM, MOJIEKYJAPHO-KHWHeTHUe-
CKOM TEOPHH CTPOECHUS BeIleCTBA U SJIEKTPOANHAMUKN: PABHO-
MepHOe M PAaBHOYCKOPEHHOEe IPAMOJUHENRHOe ABUXKEHMNE, CBO-
0osHOE MaJeHue TeJ, ABUKEHHE II0 OKPYKHOCTH, WHEepPIud,
B3auMoeiicTBue Tea; Audp@Pysus, OPOYHOBCKOe IBUKEHUE,
CTPOeHUeE KUAKOCTE M TBEPABIX TeJ, N3MeHeHre o0bEéMa Tell
npu HarpeBaHWU (OXJaKIEeHUU), TEIJOBOe paBHOBecHe, MCIIa-
penue, KOHAEHCAIUS, IIJIABJICHNE, KPUCTANIN3ANNs, KUIIeHNIE,
BJAsKHOCTh BO3/yXa, IOBBIIIEHNE MAaBJEHHUS ra3a IPHU ero Ha-
rPeBaHUU B 3aKPLITOM COCYIE, CBA3h MeXAYy mapaMeTpaMH CO-
CTOSAHHSA rasa B N30IIPOIleccax; JIeKTPU3aAIUA TeJ, B3BauMOJel-
CTBUE 3aps0B, dJEKTPUUECKas IIPOBOANMOCTb, TEIJIOBOE, CBe-
TOBOE, XMMUUECKOEe, MATHATHOE JEeMCTBUA TOKA;

OIIICBLIBATL MEXaHHNUYECKOe ABMKEHUEe, HCIOIb3ysa (PU3nUecKIUe
BEeJIMUMHLI: KOOPAMHATA, IIYTh, IepeMeIlleHne, CKOPOCTb, YCKO-
peHme, Macca Teja, Cuja, UMIOYJIbLC Teja, KMHETHUYECKAas SHep-
I'isi, HOTEHINAIbLHAA SHEPIrusa, MeXaHndyecKas padora, MeXaHu-
YyecKasa MOII[HOCTh; IPU OIMCAHMWU IPABUILHO TPAKTOBATH (hu-
3MUYECKHUII CMBICJ MCIIOJIb3YeMbIX BEJWUYMNH, MX O0O03HAUEHUA U
eINHUILI, HAXOAUTh (POPMYJIbl, CBA3LIBAIOIINE JaHHYIO (pusuue-
CKYIO BEJIMUNHY C APYIMMHI BEJUUYMHAMU;

OIIICLIBATL WM3YUEHHBIE TEILIOBbIe CBOICTBA TeJ U TeILJIOBbIE
ABJEHUs, HNCHOJL3Ys (PU3MUECKHe BeJIMUYMHBI: JaBJIeHNe rasa,
TeMIIEPATypPa, CPEIHAA KHUHETHUYECKAas SHEPrus XaOoTUUECKOI'O
IBUKEHUSA MOJIEKYJ, CPpeIHEeKBaApPaATUUYHASA CKOPOCTh MOJEKY.JI,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHs A SHeprus, padora rasa, Koa@d-
PUIMEHT II0JIE3HOTO AEMCTBUSA TEIJIOBOTO ABUTATEJ; IIPU OMIU-
CAaHMHU IIPABUJIbHO TPAKTOBATH (PUBUUYECKUII CMBICJ KCIIOJIb3ye-
MBIX BEeJIMUYUNH, UX 0003HAUEHUS U eJUHUIILI, HAXOAUTH (POPMY-
JIBI, CBA3BIBAIOIIME MTAaHHYI0 (GPUBUUECKYIO BEJIUUYUHY C IPYTUMU
BeJINUYNHAM;

ONMCHIBATHL WH3YUEHHBIE 3JJIEKTPUUYECKUE CBOIMCTBA BeIecTBa,
SJIeKTPUUYECKNe SABJIEHUA (IIPOIECChl) M 3JIEKTPUUYECKYIO IIPOBO-
JIUMOCTh Pa3JUYHBIX CPeX, WCIOJNb3yA (PU3ndecKre BeJTUUYNHBI:



SJIEKTPUYECKUN 3apsl, dJeKTpUUecKoe MoJie, HAUPIKEHHOCTH
O0JIsI, IOTEeHITAJ, PA3HOCTD IIOTEHI[NAJ0B, CHUJIA TOKA, 3JIeKTPU-
YyecKoe HaOpsKeHue, dJIeKTpudyecKoe comporusaenue, IC, pa-
60Ta TOKAa; MPU OMUCAHUYU IIPABUJIBHO TPAKTOBATh (hU3UUECKUHI
CMBICJ HUCIOJIb3YEeMbIX BEJIWYUH, UX O003HAUEHUS W €IUHUIIBI;
yKas3bIBaTh (hOPMYJbI, CBA3LIBAIOINE JAaHHYIO (GhUSUUECKYIO Be-
JUYUHY C IPYTUMU BeJTUUNHAMI;

aHAJIU3UPOBATh (PU3MUECKUE IIPOIECCHl U ABJEHUSA, MCIIOJNb3YA
dusuUecKre 3aKOHBI M NPUHIIUNIBI: 3aKOH BCEMUPHOTO TATOTE-
Hus, I, II u III sakousr HeloTOHA, 3aK0OH COXpaHEeHUS MeXaHU-
YeCKOM sHepPruu, 3aKOH COXPaHeHUA MMITYJIbCa, MPUHIUI CY-
NepHO3UIIUN CUJI, IPUHIIUN PABHOIPABUA WHEPIUAJBHBIX CU-
CTeM OTCUETA; MOJIEKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUA
BeIllecTBa, Tra30Bble 3aKOHBI, CBA3b CpedHEeH KUHEeTHUYeCKOH
SHEePruy TeILJIOBOTO IBUYKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIe-
parypoii, IepBbIii 3aKOH TEePMOAMHAMMUKW; 3aKOH COXPaHEHUSI
5JIEKTPUYECKOro 3apdAjna, 3akoH Kyiona, 3akoH Oma, 3aKOHBI
OoCJeOBaTEeIbHOTO U MHapajleJbHOTO COeOUHEHUS ITPOBOIHU-
KOB, 3akoH [[iroynsa—JleHna; mpu 9TOM pasjndyaTh CJIOBECHYIO
GOopPMYyIHUPOBKY 3aKOHA, €70 MaTeMaTUYeCKOe BbIpaKeHUe U yC-
JoBuA (IPpaHUILI, 00JaCTH) TPUMEHUMOCTH;

00bACHATH OCHOBHBIE IPUHITUIILI AeHICTBUSA MAIlIuH, IPUO0POB U
TeXHUYECKUX YCTPOICTB; Pa3JanUaTh YCJIOBUSI WX 0e30I1aCHOTO
VICIIOJIb30BAHUSA B MOBCEHEBHOM JKU3HU;

BBIMIOJIHATH S9KCIEPUMEHTHI 110 MCCJIEAOBAHNIO (DU3MUECKUX ABJIE-
HUHA ¥ TIPOIECCOB C MCHOJL30BAaHMEM MPAMBIX WM KOCBEHHBIX U3-
MepeHU: Ipu 3TOM (POPMYJIUPOBATH IIPOOJIEeMY/3aauy U TUIIOTE-
3y yueOHOT'0 9KCIIEPIMEHTAa; COOMPATh YCTAHOBKY M3 IIPEAJIOMKEH-
HOT'0 000PYIOBAHMA; ITPOBOAUTD OIIBIT U (DOPMYJIMPOBATH BHIBOILI;
OCYHIECTBJIATL IIPAMbBIe U KOCBEHHBbIE M3MepeHUA (PU3NYECKUX
BeJINUMWH; IPU 9TOM BBIOMPATH ONITUMAJIBHBIN CIIOCO0 M3MEepeHUA
¥ HCIIOJIb30BaTh M3BECTHBLIE METOABLI OIeHKHU IIOTPEITHOCTe 13-
MEpeHUI;

WCCJIeIOBATH 3aBUCUMOCTU MEXKAY (PUSUUYECKUMU BEJIUUMHAMU
C UCIIOJIb30BAHUEM MIPAMBIX U3MEPEHUMN: IPU 9TOM KOHCTPYUPO-
BaTh YCTAHOBKY, (PMKCHUPOBATH PE3yJbTAThl HMOJYUEHHOIN 3aBU-
cuMocTH (hU3UMUeCKUX BeJIUUYUH B BUAe TA0 Ul 1 rpaduKoB, mIe-
JaTh BBIBOJBLI IO pPe3yJibTaTaM MCCJIeIOBaHN;

co0JioaTh IpaBua 6e30IIacHOTO TPYAA IIPU IIPOBeAeHNU UCCJIIe-
JIOBaHUI B paMKax yueOHOIo sKCIepUMeHTa, yueOHO-1ccIeq0Ba-
TEeJBCKOU U IIPOEKTHON AeATEeJbHOCTH C MCIIOJIb30BAHUEM HU3Me-
PUTENIbHBIX YCTPOMCTB U JabOpaTOPHOTO 000PYIOBAHUA;



— peliaTh pacuéTHbBIE 3a/IaUM C SIBHO 3aJaHHOU (U3WUECKON Moje-
JBbI0, UCTOJb3ys (pusuyuecKre 3aKOHBI U IIPUHITUIIBI; HA OCHOBE
aHaJIM3a YCJOBUSA 3aJauud BHIOMPATh (PU3UUYECKYI0O MOAEb, BbI-
IeJATh (U3NUeCKre BeJIUUYUHBI 1 (POPMYJIbI, HEOOXOIUMBIE I
€€ pellleHus, IPOBOAUTL PACUETHI U OIEHMBATH PEaJIbHOCTh II0-
JYUYEHHOTO 3HaYeHUSA (PU3NUECKON BEJIMUNHEI;

— pelaTh KadveCTBEHHBIE 3aJauu: BBICTPAMBATHL JIOTMUYECKU He-
TIPOTHUBOPEUYMBYIO IETIOUYKY PACCYXKAECHUI C OIMOPOM Ha M3ydUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UUECKUEe ABJICHUS;

— HCHOJIB30BaTh IIPU PEIeHUN YUeOHBIX 3a/lad COBpEeMeHHBIe MH-
dopManMoOHHBIE TEXHOJOTUHU IJA IIOHNCKA, CTPYKTYPUPOBAHU,
WHTEPIPEeTAIlY U IIPEACTABJICHUA YyUeOHON 1 HAYUYHO- IOy JIIP-
HOUM wmH@OPMAIUU, IMOJYUEHHON U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJM3UPOBATDH IOJyUyaeMyIo MHOOPMAIIUIO;

— TPUBOAUTL IPUMEPHI BKJAJa POCCUUCKUX M 3apyOEKHBIX YUé-
HBIX-(PUBUKOB B pPa3BUTHUE HAYKHU, 00bACHEHNE IPOIECCOB OKPY-
JKAIOIEero MHpPa, B Pa3sBUTHE TEXHUKM W TEXHOJOTUI;

— HCHOJIB30BaTh TeOpeTuYeckre 3HAHUA M0 (U3uKe B ITOBCEIHEB-
HOM KUB3HU A obecmeuyeHUsA 6e30MaCHOCTU IPU OOpaIeHUU C
npubopamMy M TeXHUYECKHMMU YCTPOUCTBAMU, AJSA COXPAHEHUS
3I0POBbA U COOJIOMEHUSA HOPM 3DKOJOTHUUYECKOTO ITOBEJeHUS B
OKpYsKaloIeil cpexe;

— paboTaTh B T'PYIINIe C BBLITIOJHEHUEM Pa3JUYHBIX COMMAJTBbHBIX
poJieii, IIaHUPOBATL PabOTy I'PYIIIIbI, PAaIlMOHAJBHO pacipeae-
JATh O0A3aHHOCTM U ILJIAHUPOBATH JEeATEeJbLHOCTh B HECTaH-
TapTHBIX CUTYaIluAX, aIeKBAaTHO OIeHUBATHh BKJIAJ KaKI0T0 13
YYaCTHUKOB I'PYINIbI B PeIlleHre PacCMaTPUBAEeMON IIPOOIeMBbI.

11 Knacc

B mporiecce usyuenusa Kypca pusuKku 6a3oBoro ypoBHsa B 11 Kiac-
ce YUeHUK HAYUUTCH:

— OeMOHCTPUPOBATh HA IIPpHUMeEpPax POoJib U MecTO pusuKu B (op-
MHUPOBAaHUU COBPEeMEHHOI HAYYHON KAapTHUHBLI MUPA, B PA3BUTUU
COBPEMEHHON TeXHUKN W TEeXHOJIOTHI, B IPAKTUUYECKOU mesd-
TeJIbHOCTH JIIOAEH, IeJJOCTHOCThL UM eJWHCTBO (PU3UUECKON Kap-
TUHBI MUPA;

— YUYUTBHIBATH T'PAHUIIEI IPUMEHEHUA N3YUEHHBIX (PU3NUECKUX MO-
JIeJei: TOUeUHBIA SJIEKTPUYECKUNA 3apAkd, JydY CBeTa, TOUEUHBINA
WCTOYHUK CBeTa, AlepHas MOJejib aToMa, HYKJOHHAsd MOJAedb
aTOMHOTO AApa HIPU pPelleHuu (pusuiecKUx 3ajad;

— paciio3HaBaTh (PuU3MUECKHe ABJeHUS (IPOIeCcChl) U OO0BACHATDH
UX Ha OCHOBE 3aKOHOB 9JIEKTPOAUHAMUKU U KBAHTOBOM (PUBUKM:



B3aMMOJIEICTBYIE MATHUTOB, OJEKTPOMArHUTHAA WHIYKIINA,
IeHfCTBYEe MATHUTHOTO MOJIA HA IIPOBOSHUK C TOKOM U OBUIKY-
muiicA 3apsam, 9JIeKTPOMarHuTHbIe KoJae0aHusa 1 BOJHEI, ITPIMO-
JVHENHOe PacupoCTPaHeHNe CBEeTa, OTpPaskKeHue, IIpeoMJIeHuUE,
uHTepdhepeHInud, ITuGPakiiud U IOJAPU3ANNA CBeTa, JUCIEePCU
cBera; QoroasnekTpuueckuii spdext (dotosdderT), cBeTOBOE
IaBJieHUe, BOSHMKHOBEHME JMHEHYaTOro CIeKTpa aToMa BOMIO-
poza, ecTeCTBeHHAsI U MCKYCCTBEHHAS PAIUOAKTHUBHOCTD;
OnMCHIBAThL W3YUEHHBLIE CBOMCTBa BellecTBa (dJIeKTPUUECKUE,
MAaTrHUTHBIE, ONTUYECKNE U 9JIEKTPOMATHUTHBIE sIBJeHuA (IIpo-
IIecchbl), UCIIOJIb3yA (PUBUUECKUEe BeJINUNHbBI: 3JIeKTPUYECKUI 3a-
pAI, cUa TOKA, 9JIEKTPUUYECKOEe HAIPSMKEHNE, DIeKTPUUIECKOe
COTIPOTUBJIEHNE, PA3HOCTL IoTeHImaaoB, IIC, pabora ToKa,
WHAYKIINA MarHUTHOTO TOJIs, cujaa AMnepa, cuia JlopeHtia, uH-
IYKTUBHOCTDb KATYIIKU, S9HEPIrUud dJIeKTPUUECKOrO0 ¥ MArHUTHO-
To II0Jieli, IePUoJ U YacToTa KoJjebaHuii B KoJjebaTeJIbHOM KOH-
Type, 3apAa U CUJIa TOKA B IpOIlecce TAaPMOHUUYECKUX DJIEKTPO-
MAaTrHUTHBIX KOJe0aHWi, ()OKYCHOE PACCTOSHHE U OITHUYECKAas
cujia JUWHSBHI; IIPU ONMCAHUU IPABUJILHO TPaKTOBaTh (usmude-
CKUM CMBICJ MCIIOJBb3yeMbIX BEJIWUYMNH, UX O0OO3HAUEHUS U €IU-
HUITLI; YKas3bIBaTh (GOPMYJbI, CBA3BLIBAIOINE NAaHHYIO (usude-
CKYIO BEJIMUMHY C IPYTUMU BEeJINUNHAMU;

ONMCHIBATh M3YUYEHHBbIe KBAHTOBBLIE ABJEHUSA W TPOIECCHI, WC-
TOJAB3YyA (PUBUUYECKUEe BEJUUYUHBI: CKOPOCTh JJEKTPOMATHUT-
HBIX BOJIH, AJMHA BOJIHBI M YaCTOTA CBETA, SHEPIUsd U UMIIYJILC
doToHa, mepuo g moJaypacHana, SHEPTUsS CBA3U aTOMHBIX ANeP;
IpY ONMMCAHUY IIPABUJIBHO TPAKTOBATH (DUB3NUECKUM CMBICJI HUC-
TOJb3YEMbBIX BEeJIUYNH, UX O0O3HAUEHUS W €IUHUIIBI; YKa3bI-
BaTh (OPMYJIbI, CBA3SHIBAIOIIIME MAHHYIO (QU3UUYECKYIO BEJIUUU-
HY C APDYTMMU BeJINUYNHAMU, BEIYUCIAATH 3HAUEHUE (PU3UIECKON
BEJIMYUHBI;

aHAJIU3UPOBATh (PU3UWUECKUE IIPOIECChl U ABJIEHUSA, MCIOIb3Yd
dusuvecKue 3aKOHBLI M IPUHIIUIIBI: 3aKOH 3JIEKTPOMATHUTHOMN
WHAYKIINN, 3aKOH NPIMOJMHENHOTO PACHIPOCTPaHeHUA CBeTa,
3aKOHBI OTPaKeHUs CBeTa, 3aKOHBI ITPEJIOMJIEHUA CBeTa; ypaB-
HeHUe JUHIITeHHA 114 PoToaddeKTa, 3aK0OH COXPaHEHUS dHEP-
TUU, 3aKOH COXPaAHEHUSA MMITYJbCA, 3aKOH COXPAHEHUS dJEK-
TPUUECKOTO 3apAia, 3aKOH COXPAaHEHUS MacCOBOTO UHMCJA, IIO-
cryaatsel Bopa, 3aKOH pagMOaKTHBHOTO pacmana; OPU ITOM
pasamyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTH-
YyecKoe BBIpaKeHUue M YCJOBUA (TPAaHUITLI, 00JIaCTH) IPUMEHM-
MOCTH;



— ompenesATh HaIpaBJeHUe BEKTOPAa MHAYKIIUY MarHUTHOTO TOJIS
OPOBOJHUKA C TOKOM, CUJIbI AMiiepa u cuiabl JlopeHIa;

— CTPOUTH U OIIUCHIBATH N300pasKeH1e, CO3TaBaeMoe IIJIOCKUM 3ep-
KaJIOM, TOHKOM JIMH3O011;

— BBITIOJTHATH 9KCIIEPUMEHTHI II0 MCCJIEeTOBAHUIO (PU3NUECKUX SIB-
JeHUH W TPOIeCCOB C MCHOJB30BAHUEM HPAMBIX M KOCBEHHBIX
u3MepeHuii: Ipu 3ToM (POPMYJIUPOBATh IIPObIeMy/3amauy U T'-
moTe3y yueOHOT0 9KCIIepuMeHTa; cOOMpaTh YCTAHOBKY U3 IIPE/I-
JI0XKEeHHOTO 000pYZIOBaHMUA; TPOBOAUTH ONBIT U (POPMYJIUPOBATH
BBIBOJIBI;

— OCYIIECTBJATh HNPSAMBI€ 1 KOCBEHHbIe M3MepeHUA (PUUUECKUX
BEJIMUYMH; IIPH 5TOM BBIOMPATHh ONITUMAJIbHBIN CIIOCO0 N3MEpPeHM I
¥ HCIIOJIb30BATh M3BECTHBLIE METOABI OIeHKHU IOTPEITHOCTe 13-
MepeHUii;

— HCCJIeI0BaTh 3aBUCUMOCTY (PU3NUYECKUX BEJUUYUH C UCII0Jb30BAa-
HUEM IIPAMBIX USMEPEHUI: IPU 9TOM KOHCTPYUPOBATh YCTAHOB-
Ky, GUKCHUPOBATH PE3yJIbTAThI MMOJYUEHHON 3aBUCUMOCTH (HhUBU-
YeCKMX BeJIWUYUWH B BUAe Ta0OaUI M IpadUKOB, AeJaTh BBIBOILI
0 pes3yJibTaTaM HCCJIETOBaAHUS;

— cobaogaTh NpaBuja 0e30IIacHOTO TPyZa IIPU HPOBENEeHUU HC-
clIeJOBaHUII B paMKaxX yueOHOTO 5KCIEePUMEHTa, yueOHO-IC-
CJIeOBATEJILCKON ¥ IIPOEKTHOM AeATeJIhHOCTU C MCIOJH30Ba-
HUEM M3MEePHUTEJbHBIX YCTPOMCTB M JabopaTOpPHOTO 000pPYaO0-
BaHUA;

— pelaTh pacuéTHbIE 3a/IaUM C IBHO 3aJaHHOU (PU3MUECKON Moje-
JbI0, UCHOJb3ys (pusuyuecKre 3aKOHBI U IIPUHITUIILI; HA OCHOBE
aHaJams3a yCJIOBUA 3aJadyy BHIOUPATH (USUUYECKYIO MOJENb, BbI-
IeJATh (U3NUECKUe BEeJIUUYUHBI 1 (POPpMYJIbl, HEOOXOAMMBIE I
eé pelleHuA, TPOBOAUTL PACUETHI U OIEHUBATH PEATIbHOCTDH IO-
JYUEHHOTO 3HaUYeHUsd (PU3NUECKON BEJITMUNHEI;

— pelllaTh KauveCcTBEHHBIE 3aJaul: BBLICTPAMBATL JIOTMUECKU He-
IPOTUBOPEUUBYIO IEIIOUKY PACCYKIEHUII C OIIOPOM Ha M3yUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WUECKUEe ABJIECHUS;

— HCHOJIb30BaTh IIPU PeEIeHNN YUeOHBIX 3aJad COBpEeMeHHBIe MH-
dopMaInOHHbLIEe TeXHOJOTUU OJs IIOUCKA, CTPYKTYPUPOBAHUA,
WHTEPIPEeTANN U IIPEeJCTaBJIeHUsA YUeOHOU U HAYUHO-IIOIMYJIAP-
HOUM wmH@OPMAIUU, IMOJYUYEHHOW U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUUYECKU aHAJM3UPOBATDH IIOJyUaeMyIo MH(OPMAIIUIO;

— OO'BACHATH NIPUHIIUIILI JTeMCTBUA MAaIlH, IPUOOPOB 1 TeXHIUe-
CKHX YCTPOWCTB; pPasjnyaTh yCJIOBUSA X 0e30IIaCHOTO HCIIOJb-
30BaHUS B ITOBCEIHEBHOMU JKU3HU;



— TPUBOAUTL IPUMEPHI BKJAJa POCCUUCKUX M 3apyOEeKHBIX YUé-
HBIX-(PUBUKOB B pa3BUTHEe HAYKU, B OOBACHEHME IIPOIIECCOB
OKPY2KaIoOIIero Mupa, B pa3BUTHE TeXHUKU U TE€XHOJIOTHIL;

— WCIIOJIb30BATh TeOPeTUUYEeCKUe 3HAHUA 10 (GU3UKe B IOBCEIHEB-
HOU KUB3HU A obecmeueHUsA 6e30MaCHOCTU IPU OOpaIeHUuU C
npubopaMu U TeXHUUYECKHUMHU YCTPOMCTBaAMU, IJIs COXPaHEHUS
3I0POBbA U COOJIOZEHUA HOPM 39KOJOTMUECKOTO IIOBEAEHUS B
OKpYKaloleil cpeme;

— paboTaTh B TPYIIIIE C BLIMOJHEHUEM PA3JINUUYHBIX COIUATIBHBIX PO-
Jeii, IIJIaHUPOBATh PabOTy TPYHNBI, PAIIMOHAJIBLHO pacupeneIaTh
00sI3aHHOCTH ¥ ILIAHWUPOBATh AEATEJHLHOCTh B HECTAHAAPTHBIX
CUTyalluAX, aJeKBAaTHO OIeHMWBATDH BKJAJ KasKAOTO M3 YUYACTHU-
KOB I'PYIIbI B pPelleHre paccMaTPUBaeMOU IPO0JIeMbI.



COAEPXXAHWE YYEBHOI0 NPEAMETA «®U3UKA»
(BA30BbIW YPOBEHD)

10 knacc

PA3LEN 1. ®U3UKA U METOLbl HAYYHOIO NMO3HAHWA

dusuka — HayKa o mpupoge. HayuHble METOABI TO3HAHUSA OKPY-
JKaroIero Mmupa. Posib 9KCcIepruMeHTa M TEOPUU B IIPOIlecce MMo3Ha-
HUS IPUPOALI. OKCIEPUMEHT B (hUBUKE.

MogenupoBanue ¢pusmnueckux ABJeHUil u nporeccos. Hayunbie
runore3bl. PusnuecKue 3aKOHBI U T€OPUU. 'paHUIBI TPUMEHUMO-
cTu (hpusmuecKUX 3aKOHOB. [IDUHIIUTI COOTBETCTBUA.

Posb u mecTo GusuKu B GOPMUPOBAHUU COBPEMEHHOM HAyUHOM
KapTUHBI MUPa, B IPAKTUYECKON MeATEeIbHOCTHU JIIOJEN.

Hdemonecmpayuu

1. AnasoroBbele U HIU(PPOBBIE M3MEPUTEJIbHBIE IPUOOPHI, KOM-

TIbIOTEPHBIE JATUYUKHU.

PA3LIEN 2. MEXAHNKA

Tema 1. Kunematuka

Mexaunnueckoe nBu:KeHUe. OTHOCUTEIHLHOCTH MEXaHUYECKOTO
nBuskenusa. Cucrema orcuéra. TpaekTopus.
ITepemerienue, CKOpPOCTH (CpeAHAS CKOPOCTb, MI'HOBEHHAs CKO-
POCTB) U YCKOPEHNEe MaTePUaILHON TOUKM, UX IPOEKIIUU HA OCU CHU-
creMbl KoopauHaT. CIoiKeHne IepeMeIeHn U CJI0KeHe CKOPOCTe.
PaBHOMeEpHOE 1 PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE.
T'padukm 3aBUCHMOCTH KOODPAMHAT, CKOPOCTU, YCKOPEHUS, TYTHU
U TIepeMeIleHns MaTepUaJbHOM TOUKU OT BPEeMEHU.
CBobogHOE mazeHme. Y CKOPeHUe CBOOOIHOTO TMageHUA.
KpuBonunueitnoe geuskeHue. [[BuiKeHMe MaTepUaIbHOM TOUKHY IO
OKPYXKHOCTU C IOCTOAHHOI IO MOAYJIIO CKOPOCTBHIO. YTJIOBaA CKO-
pocTh, JuHeliHadA cKopocThb. Ilepmon u uactora obpareHusa. IleH-
TPOCTPEMUTEJILHOE YCKOPEHME.
Texnuueckue ycmpoilcmea u npaKkmuyeckoe npumeHeHue: CIu-
IOMEeTp, ABUKEHNEe CHAPANOB, IeITHbIe U PEMEHHbBIE TIepefaun.
Hemoncmpayuu
1. Mogens cucTeMBI OTCUETA, WJIIIOCTPAIMA KUHEMATUUYECKUX
XapaKTEePUCTUK IBUKEHUA.

2. IIpeo6GpasoBaHmMe OIBUKEHUM C MCIOJH30BAHUEM IIPOCTBLIX Me-
XaHU3MOB.

3. ITameHue Tes B BO3AYXEe U B Pa3pe’KeHHOM IIPOCTPAHCTBE.



4. HabGuaiomeHne ABUIKEHHUS Tejia, OPOIIEHHOro IIoJ YIJIOM K TO-
PUB0HTY ¥ TOPU3OHTAJIBHO.

5. IsamepeHue yCKOpPEeHUsI CBOOOIHOTO TMAdeHUsI.

6. HanpaBieHue CKOPOCTU MPU ABUKEHUU IO OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie paGomot'

1. syuenre HepaBHOMEPHOTO IBUMXKEHUA C I€JbI0 OTPEeaAeJIeHU
MT'HOBEHHO# CKOPOCTH.

2. HccinenoBanne COOTHOLIEHUS MEXKIY IIYTAMU, IPONAeHHBIMI
TeJIOM 3a IIOCJIeOBATEJbHbIE PABHBIE MPOMEKYTKU BPEeMEHU
IpU PaBHOYCKOPEHHOM IBUKEHUU C HAYAJIbHOM CKOPOCTHIO,
PaBHOI HYJIIO.

3. NlsyueHue ABMIKEHUS ITapUKa B BASKOM JKUIKOCTHU.

4. VlsyueHue ABUIKEHUS Tejia, OPOIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. luHamuKa

IIpuanun oraocurenabuoctu l'anuiesa. Ilepsorit 3akoH HeioToHA.
NuepuuaabHble CUCTEMbBI OTCUETA.

Macca tena. Cuna. IIpuHIUO CymnepnosuIium cuj. BTopoit 3aKoH
HproTona nisa matepumainbHOM TouKu. Tperuit 3akoH HbioTona s
MaTepuaJbHBIX TOYEK.

3akoH BceMuUpHOro TAroreHusi. Cuna ts:xectu. IlepBas KocMu-
yecKasd CKOPOCTh.

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

Tpenue. Bungesl Tpernus (IIOKOf, CKOJb)KeHUsA, KaueHus). Cuua
Tpeuud. Cyxoe Tpeuune. Cujia TpeHUA CKOJNbKEHUSA U CUJIA TPEHUSA
nokosi. Koaddumnuent tpernusi. Cuya CONPOTUBIIEHUS IIPU IBUMKE-
HUU TeJjla B JKUIKOCTU WUJIU rase.

ITocTymarenbHOe 1 BpalliaTeJbHOE IBUKEHME a0COIOTHO TBEPIO-
ro TeJa.

MoMeHT cuJIbI OTHOCHUTEJIBHO OCH BpalleHusdA. Ilaedyo cuiabl. Yc-
JIOBUSI PABHOBECUsI TBEPIOTrO TeJia.

TexHnuueckue ycmpoilcmsaa u npakmuieckoe npumeHerue: mo-
MIUOHUKY, IBUMKEHUEe MCKYCCTBEHHBIX CIIyTHUKOB.

Hdemonempayuu

1. dABneHue MHEpPIIUU.

2. CpaBHeHUE MacC B3aMMOIENCTBYIOITUX TeJ.

3. Bropoit 3akou HrioToHA.

4. smepenue cu.

3mech W Aajiee NMPUBOAUTCS PACIHIMPEHHBIH IIepeYeHb J1a0opaTOPHBIX
paboT U OIBITOB, M3 KOTOPOrO YUMUTENIh OejlaeT BBIOOP IO CBOEMY YycC-
MOTpPeHHUIo ¢ yuéToM BulOpanHOoro YMK u umeroierocs o60pyaoBaHUA.
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5. CioxxeHue CuUJI.

6. 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AedopMaIium.

7. HeBecomocTh. Bec Tesia Ipu YyCKOPEHHOM IMOAbEME U IIaje-
HUU.

8. CpaBHeHUE CUJ TPEHUA MOKOA, KAUEHUA M CKOJbIKEHUA.

9. YcaoBusa paBHOBeCHA TBEPAOTO Tesia. BUabl paBHOBeCUS.

Yuenuuweckuii sxcnepumenm, nabopamopHsvie pabomuL

1. Usyuenue aBu:KeHUA OPyCKa MO HAKJOHHOM IJIOCKOCTH.

2. NccnemoBanue 3aBUCUMOCTU CUJI YOPYTOCTH, BO3HUKAIOIIUX
B IPY’KUHE U PE3WHOBOM 00pasiie, OT UX aedopMaliuu.

3. UccienoBanue yCcJI0OBUII paBHOBECHA TBEPIOTO TeJja, MMeIoIle-
ro oCh BpAallleHUs.

Tema 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe

VMmyabe MaTepuaIbHOM TOUKHU (Teja), CUCTEMBI MATEPUATBHBIX
ToueK. VIMIIyJIbC CUJIBI 1 U3MEeHEHNE UMIYJIbca Teja. 3aKOH coXpa-
HEeHUA UMITyJibca. PeaKTUBHOE ABUKEHUE.
Pa6ora cunbl. MOIITHOCTD CHJIBI.
Kunernueckasa sHeprus maTepuaiabHoil Touku. Teopema 00 u3-
MeHeHU! KMHeTUYEeCKOUN dHEePTHuu.
ITorennuanbuada sueprud. [loTennuanbHaa sHepPrud yupyro ge-
dopMupoBaHHON NPY:KUHGBI. IloTeHIIMAaIbHAA 9HEPTUA Tesia BOJIu3n
TOBEPXHOCTU 3€MJIU.
ITorennuanbuble U HeOTEeHIMANbHBIE cUIbl. CBA3h paboThHI He-
TOTEHIIUAJIBHBIX CHUJI C UBMEeHEHNEM MEeXaHUYECKOH SHEPTUU CUCTE-
MBI TeJI. 3aKOH COXPAHEHUS MEeXaHUUeCKOIl SHEepPruu.
Yupyrue u Heynpyrue CTOJKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuiecKoe npumeHneHue: BO-
IOMET, KOIIED, IPYKUHHBIN IINUCTOJIET, JBUXKEHUE PaKeT.
Hemonecmpayuu
1. 3aK0oH coxXpaHeHUsd UMITYJIbCA.
2. PeakTuBHOE ABU)KEHHE.
3. Ilepexon MOTEHIIMAJIBHOMN SHEPTUN B KMHETUYECKYIO U 00paT-
HO.

Yuenuuweckuil sxcnepumenm, nabopamopHble pabombut

1. VzyueHue abCOJIIOTHO HEYIPYTOrO yaapa C IIOMOIINBLIO ABYX
ONMHAKOBBIX HUTSIHBIX MasgTHUKOB.

2. UccaemoBaHue cBsA3U PabOTHI CUJIBI C U3MEHEHNEeM MeXaHuUe-
CKOIl %Heprum Teja HA IPUMepe PACTAKEHUSI PE3UHOBOTO
JKTyTAa.



PA3LEN 3. MONIEKYNAPHAA ®U3NKA N TEPMOOWHAMUKA

Tema 1. OCHOBbI MOIEKYNAPHO-KMHETUYECKON Teopuu

OCHOBHBIE TOJIOMKEHUA MOJIEKYIAPHO-KMHETUYECKON Teopuu
U UX OIBITHOE 0o0ocHOBaHUe. BpoyHoBcKoe aABmkenue. [uddysus.
XapakTep ABUIKEHUA U B3aUMOJAENCTBUA YacTUIL BelriecTBa. Moje-
JU CTPOEHUSA Tra30B, KUIKOCTEH M TBEPABLIX TeJd U OObsICHEeHUEe
CBOPICTB BellleCTBa Ha OCHOBe 3TUX MozeJjeii. Macca u pasMephl MO-
aerkya. KonuuectBo BemtectBa. IlocTossHHaa ABoraapo.

TemoBoe paBHoOBecue. Temnepatrypa u eé umamepenue. Illkana
Temuepatyp Llenbcus.

Mopens mpeanbaOoro raza. OCHOBHOE ypaBHEHUE MOJEKYJIAPHO-
KUHETUYECKOH TEeopuU UAeaJLHOTO rasa. AGCOJIIOTHAA TeMIepaTy-
pa KakK Mepa cpefHeN KUHETUYECKOUM J3HEPTUU TEILJIOBOTO IBUKE-
Hua uyactur rasa. llIkama remneparyp KennBunua. 'asoBbie 3axo-
HBI. YpaBueHue MeHngeneeBa—Kaameiipona. 3axkon J[laiabToHA.
Wsomporiecchl B nAeabHOM ra3e C MOCTOAHHBIM KOJUYECTBOM Be-
miectBa. I'padmruecKoe mIpefcTaBJIEHNE H30IIPOIIECCOB: M30TEPMA,
m3oxopa, usobapa.

TexHnuueckue ycmpoilcmea u npaKkmuyeckoe npumMeHerue: Tep-
MoOMeTp, 6apoMeTp.

Hemonecmpayuu

1. OmbITBI, JOKAa3BIBAIOIIME AVWCKPETHOE CTPOEHUE BEIeCTBa,

doTorpaduu MOJIEKYJ OPraHUUYECKUX COENUHEHUM.
2. OnbITHI IO AUGMGY3UM KUIKOCTEH U Ta3oB.
3. Mogesnb OPOYHOBCKOTO ABUIKEHUS.
4. Mogenb ombiTa IllTepHa.
5. OmBITHI, JOKA3BIBAIOIIME CYIIIECTBOBAHME MEKMOJIEKYJIAPHOTO
B3aMOIEHCTBUA.

6. Mogenb, MITIOCTPUPYIONIaA IPUPOAY AaBJI€HUA ra3a Ha CTEH-
KU cocyza.

7. OUBITHI, WITIOCTPUPYIOIINE YPAaBHEHNE COCTOAHUA UAEATBHO-
TO rasa, M30IPOILECCHI.

Yuenuueckuil akcnepumenm, nabopamopHble pabombut

1. OnpeneneHune Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE
usMepeHuil 06 bEMa KOMHATEI, TaBJIeHUSI U TeMIepaTyphbl BO3-
Iyxa B Hell.

2. NccnemoBanme 3aBUCUMOCTH MEXXKIY IIapaMeTPaMU COCTOAHUA

pasperXeHHOTrO Tasa.

Tema 2. OCHOBbI TEPMOAVUHAMUKMN

TepMO]_II/IHaMI/I‘-IeCRaH cucrema. BHYTpeHHHH 9Hepruda TepMoaun-
HaMHYECKOUN CHUCTEeMBI 1 CIIOCOOBI €€ maMeHeHUsA. KoamuecTBo Te-



mJIOTHI 1 pabora. BHYTPeHHAS d9HEPrus OSHOATOMHOT'O HAEAJTbLHOIO
rasa. Bumsl Temsonepenauu: TEIJIOIPOBOAHOCTH, KOHBEKIIUS, W3-
JydeHUe. YeabHas TEeIJIOEMKOCTh BelllecTBa. HoamuecTBO Temio-
THI IIPU TeILJIoIlepesaue.
ITonarue 06 aguabaTHoM mporiecce. IlepBhIii 3aKOH TepMOIMHA-
MuKu. [IpuMeneHre mepBOro 3aKOHA TEPMOAMHAMUKHU K H30IIPO-
neccaMm. I'padhuyeckas mHTepnpeTamus paboThl rasa.
Bropoii 3akoH TepmommHaMuKu. HeoOpaTUMOCTh IIPOIIECCOB B
npupoze.
TenymoBble MamuHbl. [IpUHIIUTBI AeHCTBUA TEIJIOBBIX MAIIWH.
ITpeo6pasoBanus sHepruu B TemaoBbIX MarnmuHax. KIII TermmoBoit
mamusbl. [{uka Kapao u ero KIIJI. 9xojgoruueckue npobeMbl Te-
JIO9HEPTeTUKU.
TexHnuueckue ycmpoiicmaa u npaKkmuyeckoe npumeHeHue: IBU-
raTtejib BHYTPEHHEIO CTOPAHUS, OBITOBOM XOJOAMJIBHUK, KOHIUIY-
OoHEp.
Hemoncmpayuu
1. llameHeHUe BHYTPEHHEN SHEePruy Tejia IIPU COBEPIINEeHUHN pa-
0OTHI: BBLIET HNPOOKM M3 OYTBHIIKU HOJ AEHCTBUEM CiKATOTO
BO3IyXa, HarpeBaHue sdupa B JATYHHOU TPyOKe IIyTEM Tpe-
HUS (BUAEOIEeMOHCTPAINS).

2. UsmeHeHUe BHYTPEHHEH sHepruu (TeMIIEpaTyphl) Teja IIPU
TemJonepemgaye.

3. OmpIT WO agmabaTHOMY PACIIMPEHUI0 BO3ayxa (OIBIT C BO3-
OYHIIHBIM OTHUBOM).

4. Mogenu mapoBoii TypOMHBI, ABUTraTeJsi BHYTPEeHHEIro cropa-
HUSA, PEAKTUBHOTO JBUTATEJIA.

Yuenuuecrkuii skcnepumenm, nabopamopHsie pabombst

1. Nlsamepenue yaeabHON TEIJIOEMKOCTHU.

Tema 3. ArperatHble COCTOAHUA BelleCcTBa.
®dazoBble nepexoabl

ITapooGpasoBanue u KoHAeHcanuda. Mcnapenne u KumeHue. Ao-
COJIIOTHASA M OTHOCHUTEJNbHAas BJAYKHOCTH BO3Ayxa. HachbIlIleHHBIH
map. YaeabHadA TeIJoTa IapoodpasoBaHUsA. 3aBUCUMOCTDb TeMIIepa-
TYpPBbl KUIIEHUSA OT JaBJICHUS.

Teépaoe Teno. Kpucranmmueckue nu amopdHbIe Tejaa. AHU30TPO-
OHUs CBOMCTB KpUCTAJLIOB. sKuakue Kpuctayabl. CoBpeMeHHbIe Ma-
TepuaJbl. [I1aBaeHne U KpUCTAIN3AIIUA. ¥ AeJIbHAS TEIJIOTA IJIaB-
geauda. CybamMmaims.

VYpaBHeHUe TeIJIOBOTO OaJjiaHca.

Texnuueckue ycmpoiicmea u npaKkmuieckKkoe npumeHeHrHue: THU-
TPOMETD W MCUXPOMETP, KAJOPUMETP, TeXHOJOTUU MOJyUYEHUS CO-



BPEMEHHBIX MAaTePUAJIOB, B TOM UNCJIe HAHOMATEPHAJIOB, M HAHO-
TEeXHOJIOTHUH.

demonecmpayuu

1. CBoiicTBa HACBIIIIEHHBIX IIAPOB.

2. Kunenue npu mOHMYKEHHOM JaBJIEHUU.

3. Croco0bI M3MepeHus BJIAKHOCTH.

4. HaburoneHue HarpeBaHUS ¥ ILJIABJEHUA KPUCTAJINIECKOTO

BeIlecTBa.

5. lemoHcTpaImusa KPUCTAJIOB.

Yuenuuecrkuii sxkcnepumenm, nabopamopHsie pabomut

1. lsamepeHre OTHOCUTEJBHOMN BJIAKHOCTU BO3IyXa.

PA3LEN 4. SNEKTPOOUHAMUKA
Tema 1. IneKTpocTtaTuka

AeKTpusanua Teja. JJIEeKTPUUEeCcKUil 3apan. [Ba Buga sIeKTpu-
YeCKUX 3apAmoB. IIpOBOTHUKY, TUAIEKTPUKHN U ITOJTYITPOBOTHUKMN.
3aKOH COXPaHEeHUs SJIEKTPUUECKOro 3apsia.

BzaumogeiictBue 3apsanos. 3akoH KyioHa. ToueuHBIN aJeKTpU-
yecKUil 3apAn. JIeKTpuuecKkoe mojie. Hanpa KEHHOCTD 9JeKTpuye-
CKOro mmoJisa. IIpyHIUII CynIeprno3nIium 3JIeKTPpUYecKux nojgeit. Jlu-
HUY HAIPSIKEHHOCTHU DJIEKTPUUECKOTO IOJI.

Pab6ora cus amexkTpocrarmueckoro noJss. Ilorennuan. PasHocTh
HOTeHITNANOB. IIPOBOOTHUKN U AUIJIEKTPUKU B 3JIEKTPOCTATUUE-
cKoM moJie. [lmsaeKTpruuecKasa MIPOHUIIAEMOCTb.

DIEKTPOEMKOCTE. KoHaeHcaTop. DIeKTPOEMKOCTD ILIOCKOTO KOH-
IeHcaTopa. OHeprusd 3apsaKeHHOro KOHAeHcaTopa.

TexHuueckue ycmpoiicmea U npaxKmuyeckoe npuMeHeHue:
BJIEKTPOCKOII, 3JIEKTPOMETD, dJIEKTPOCTATUUECKA 3aIUTa, 3a3€M-
JeHUe dJIeKTPONnpruOOpPOB, KOHIEHCATOP, KOMMMPOBAJLHBIN anmapar,
CTPYHUHBIN IPUHTED.

Hdemonecmpayuu

1. YeTpoiicTBO M IPUHIUN AeHCTBUA dJIEKTPOMETpa.

2. BzaumogeiicTBre Ha3JIEeKTPU30BAHHEBIX TeJ.

3. dIeKTpuuecKoe I0Je 3apsKeHHbIX TeJl.

4. ITpOBOAHUKYU B 9JIEKTPOCTATUUECKOM IIOJIE.

5. DJIeKTpocTaTuUecKas 3aIiuTa.

6. [IusJIeKTPUKU B BJIEKTPOCTATUUECKOM ITOJIE.

7. 3aBUCUMOCTDH 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEeHcaTopa OT
IJIOMIAAN IIJIAaCTHUH, PACCTOAHUA MEKAY HUMHU U OUIJIEKTPU-
YeCKOU TPOHUILAEMOCTH.

8. OHeprusa 3apAKeHHOT0 KOHIeHcaTopa.

Yuenuuecrkuii skcnepumenm, nabopamopHsLe pabomust

1. NamepeHnue 2JIEKTPOEMKOCTU KOHAEHCATOPA.



Tema 2. M0OCTOAHHDBIA 3NEKTPUYECKUI TOK.
ToKu B pa3nnyHbix cpepax

AIeKTpUUeCKUil TOK. Y CIOBUS CYIIIECTBOBAHUSA SJIEKTPUUECKOTO
ToKa. Ucrounuku Toka. Cuyia Toka. IlocToaHHBIN TOK.

Hanps:xenwne. 3akon Oma Oyid yyacTKa Ilemu.

AJIeKTpUUecKoe COIPOTUBJIEHUE. ¥YIeJbHOE COIPOTUBJIEHUE Be-
mrectBa. IlocienoBaresnbHoOe, MapajjielbHOe, CMEIIaHHOe COoequHe-
HUEe IPOBOIHUKOB.

Pabora simexTpuueckoro Toka. 3akoH :koyns—Jlenma. Mormr-
HOCTDH 9JIEKTPUUYECKOTr0 TOKA.

IAIIC u BHyTpeHHee COIIPOTUBJIEHNE UCTOUYHNKA ToOKa. 3aK0oH Oma
IJISI TIOJIHO# (3aMKHYTOM) dJEeKTpPUUecKoi Ienu. KopoTKoe 3aMbI-
KaHUue.

AJeKTPOHHAsI NPOBOAMMOCTL TBEPIABIX MeETAJJI0B. SaBUCHU-
MOCTH COIIPOTHUBJIEHUA METAJJIOB OT TeMuepaTypbl. CBepXIPOBO-
IUMOCTb.

AJIeKTpUYEeCKU TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX ITy4-
KOB.

ITonyoposoguuku. CobGcTBeHHas M IpPUMeCHas MHPOBOIMMOCTH
moJIyIpoBOAHUKOB. CBoiicTBa p—n-mepexoga. IloaympoBOAHUKO-
BbIe IIPUOOPHI.

AJIeKTpUUEeCKUil TOK B PACTBOPAX M PAacCIIaBax 3JIEKTPOJIMTOB.
AIEeKTPOJUTHUYECKAA JUCCOIIUAIINAA. IIEKTPOIUS.

AJIEeKTPUYECKUH TOK B rasdax. CaMOCTOATEJbHBIN M HECAMOCTOS -
TeJIbHBIN paspsan. Moarus. Ilonasma.

TexHnuueckue ycmpoilcmaa u npakmuyeckoe npuMeHeHue: aM-
mepMeTp, BOJIBTMETD, PEOCTAT, MCTOUHUKHM TOKa, dJIeKTpOHATpeBa-
TeJbHBbIe IIPUOOPHI, 9JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETD
COIPOTUBJIEHUSI, BAKYYMHBIH MU0, TEPMHUCTOPHI U (POTOPE3UCTO-
PBI, TOJYIIPOBOAHUKOBRIN AMOM, TaJlbBaHUKA.

Hdemonempayuu

1. smepenue CUJIBI TOKA U HANPAKEHUS.

2. 3aBUCHUMOCTD COIIPOTUBJIEHUS IMUJINHIPUUECKUX IIPOBOIHU-
KOB OT JJIMHBI, ILJIOIIAAN TONEePEeYHOT0 CeUYeHUsA U MaTepu-
aJa.

CMmelriaHHOE CcOeIMHEeHUe MTPOBOAHUKOB.

ITpamoe usmepenue IIC. KopoTkoe 3aMbIKaHMe rajbBaHuye-
CKOTO 3JIeMEeHTa U OIleHKa BHYTPEHHEro COMPOTUBJIEHUS.
3aBUCUMOCTh COIIPOTUBJIEHUS METAJLJIOB OT TeMIIepaTyphI.
IIpoBOAMMOCTE 9JI€KTPOJIUTOB.

Hckporoii paspsan ¥ IPOBOAMMOCTE BO3IyXa.
OIHOCTOPOHHSSA MMPOBOAUMOCTE AUOA.

[

PSS



Yuenuueckuil saxcnepumenm, nabopamopHsle pabomut

1. NsyueHne CMEIIaHHOTI'O COeINHEHU PE3NCTOPOB.

2. Usmepenne IIIC ncToYHMKA TOKA M €T0 BHYTPEHHETO COIIPO-
TUBJICHUA.

3. HabOmromeHue 3JIeKTPOJIn3a.

MEXMNPEQMETHbBIE CBA3N

WNzyuenme rypca ¢usurm 6azoBoro ypoBHsa B 10 kjacce ocy-
IIECTBJISAETCA C YUYETOM COJEP:KATEeJIbHBIX MEKIPEJMETHBIX CBdA-
3eii ¢ KypcaMud MaTeMaTUKW, OUOJIOTUU, XUMUHU, Teorpaduu u
TEeXHOJOTHUH.

MexcnpedmemHoble NOHAMUA, CEA3AHHbBLE C U3YUeHUEM
Mmemodo6 HaYywLHO20 NO3HAHUSA: ABJIeHNe, HAYUYHBIN (DaKT, TUIIO0-
Tesa, GusnUecKad BeJINUNHA, 3aKOH, TEOPUA, HAOII0AeHNe, SKCIIe-
PUMEHT, MOJeJUPOBaHUE, MOEJb, U3MEePeHUe.

Mamemamuka: pelieHVe CHUCTEMBI YypaBHEHU; JuHeWHasa
dbyurnua, napabosa, runepbosa, ux rpadmUKU U CBOHCTBA; TPUTO-
HOMeTpHUecKue (PyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO; BEKTOPHI U UX IPOEK-
VY Ha OCH KOODAWHAT, CJIOKEHUE BEKTODPOB.

Buonozua: MexaHWUYECKOe ABUIKeHUE B 'KUBOI Ipupoze, Jud-
dbysus, ocMmoc, TermI000MeH JKUBBIX OPTaHU3MOB (BUABI TeIlJIoHepe-
Jauu, TEIJIOBOe DPaBHOBECHE), 9JIEeKTPUUECKUNE SABJIEHUSA B JKUBOI
mpupoze.

Xumusn: ZUCKPETHOE CTPOEHIE BeIlleCTBA, CTPOEHUE AaTOMOB
U MOJIEKYJI, MOJIb BeIl[eCTBa, MOJIIPHAA Macca, TEIJIOBbIe CBOIICTBA
TBEPABIX TeJ, JKUIKOCTEH M ra3oB, dJIEKTPUUECKHE CBOICTBa Me-
TaJIJIOB, 9JIEKTPOJUTHUUECKAI JUCCOIUAIN, raJIbBaHUKA.

I'eozpagusa: BIasKHOCTH BO3LyXa, BeTPHI, 0apoOMeTp, TE€PMO-
MeTp.

Texnonozus: npeoGpasoBaHMe IBMKEHUH C MCIOJIbB30BAHUEM
MEeXaHUu3MOB, YUET TPEHUA B TeXHUKE, MOAIUITHUKN, UCII0JIb30Ba-
HUe 3aKOHA COXPaHEHWd MMIIyJbca B TeXHUKe (paKeTa, BOLOMET
U T. II.), JBUTATEJh BHYTPEHHETO CrOPaHusA, mapoBasi TypouHa, ObI-
TOBOM XOJOAUJIHHUK, KOHIUIIMOHED, TEeXHOJIOTHUU IOJYyUYEeHUS CO-
BPEMEHHBIX MaTepPWajioB, B TOM UHCJIe HAHOMAaTEepPUAaJIOB, M HAHO-
TEXHOJIOTUU, JIEKTPOCTATUUYECKAA 3all[UTa, 3a3eMJIeHUe 3JIEeKTPO-
npubGOPOB, KCEPOKC, CTPYHHEBIN IPUHTED, dJIEKTPOHATPEBATEIbHBIE
mpubopPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBaHUKA.



11 knacc
PASLEN 4. SNEKTPOONHAMUKA

Tema 3. MarHuTHoe none. INEKTPOMarHMTHas UHAYKUUA

ITocTosHHBIEe MAarHUTHI. B3auMomeiicTBrE TOCTOAHHBIX MAarHUTOB.
MaruuTtHoe mose. BekTop MaruuTHo#M MHAYKIuU. IIpuHIun cymnep-
MO3UIMY MATHUTHBIX ITOJIeH. JIMHUM MArHUTHOIN mHAyKIuu. Kap-
TUHA JIUHUH MATHUTHOU MHAYKIITUU IIOJIS MOCTOSHHBIX MarHUTOB.

MarauTHOe 1moJie IPOBOIHNKA ¢ TOKOM. KapTuHa JUHUN WHAYK-
MY MArHUTHOTO TOJISA AJUHHOTO IPAMOTO IIPOBOAHUKA U 3aMKHY-
TOTO KOJBIIEBOTO IMIPOBOAHUKA, KATYIIIKKU ¢ TOKOM. OnbIT IpcTena.
BzaumogeiicTBre IPOBOAJHUKOB C TOKOM.

Cuna Ammepa, e€é MOAYJIb M HallpaBJIeHHE.

Cuna JlopeHtia, e€ MOyJIb 1 HaTIpaBiieHne. [[BuKeHMe 3apaKeHHON
YACTHUIILI B OSZHOPOJHOM MATHUTHOM Itojie. Pabora cuisl Jlopenra.

SBiaeHUE 3JIeKTPOMATHUTHOM MHAYKIuH. IIoTOK BeKTOopa Mmar-
HuTHON mHAYKNuu. IC mHAYKIUM. 3aKOH 3JeKTPOMarHUTHOM
uHAyKInu Papages.

Buxpesoe snekTpuueckoe moJse. 3JC MHAYKIINM B IPOBOAHUKE,
IOBUIKYINIEMCS IIOCTYHaTeJIbHO B OJHOPOAHOM MATHHUTHOM IIOJIE.

IIpaBuno Jlenra.

WNunykTuBHOCTD. SIBIeHMe camomHAyKIuu. IJC caMOMHAYKITNN.

DHeprusa MaTHUTHOTO IOJIA KATYIIIKKU C TOKOM.

DJIEKTPOMATHUTHOE II0JIE.

Texnuueckue ycmpoiicmea U npaKkmuieckoe npumeHeHue: 1mo-
CTOSIHHBbIE MATHUTBI, SJI€KTPOMATrHUTHI, DJIEKTPOABUraTe/Ib, YCKO-
puTeau 3JIeMEeHTaPHBLIX YaCTUIl, MHAYKIMOHHAS IeYb.

Hdemonempayuu

1. OmbIT Apcrena.

2. OTKJOHeHU e 9JIEKTPOHHOTO IIYYKa MArHUTHBIM IIOJIEM.

3. JIuHUY MHAYKINKX MATHUTHOTO II0JIA.

4. BzaumogeiicTBre ABYX MPOBOAHUKOB C TOKOM.

5. Cumna Ammepa.

6. IleticTBue cuibl JIOpeHITa Ha MOHBI JJIEKTPOJIUTA.

7. fIBeHUe 3JI€KTPOMATHUTHON MHIYKITUU.

8. IIpasuio Jlenmna.

9. 3aBucumocts IC MHAYKIIUU OT CKOPOCTH M3MEHEHUS Mar-

HUTHOTO IIOTOKA.

10. fAB1eHue caMOMHIYKITHMA.

Yuenuuecrkuii sxkcnepumenm, nabopamopHsLe pabomut

1. NsyyeHre MarHuTHOIO IOJA KATYIIIKU C TOKOM.

2. HccrnemoBaHue OeliCTBUA IIOCTOAHHOTO MarHHWTa Ha PaMKy

C TOKOM.
3. NccinemoBanue ABJIEHUA SJIEKTPOMATHUTHON MHIYKITUHI.



PA3LEN 5. KONEBAHWA W BOJIHbI

Tema 1. MexaHuveckue u IIeKTPOMArHUTHbIE Koneb6auus

Koinebarenpuass cucrema. CBOOOZHBIE MexXaHHUYECKUe KoJieba-
Husi. [apmouunueckue KojebaHusi. Ilepmon, uyactoTa, aMILINUTyIa
u pasa KosebaHuii. IIpy;KMHHBIA MaATHUK. MaTeMaTUYecKUi Ma-
ATHUK. YpPaBHEHMe TapMOHUYECKUX KojebaHuii. IIpeBpareHue
SHEPTUM NPU TaPMOHUUYECKUX KOJIeOaHUAX.

Koaebarensubrii KouTtyp. CBOOOLHBIE 3JIeKTPOMAarHUTHLIE KOJe-
0aHUA B MIeaJbHOM KO0JIe0aTeJIbHOM KOHType. AHAJOTUA MEXKIY
MeXaHUYEeCKUMHU M 3JEeKTPOMAarHUTHBIMU Kojebanuamu. @opmyia
Tomcona. 3aKoH COXpaHeHUA SHEPTUH B HUAeaJTbHOM KoJiebaTesb-
HOM KOHTYpE.

IlpencraBieHue o 3aTyXalOIuX KoJebaHUSIX. BEIHYKIeHHBIE Me-
xXaHUYecKue KoJiebauus. Pes3oHaHc. BBIHYKAeHHBIE 3JeKTpoMar-
HUTHBIE KOJIeOaHUA.

ITepemennsbiii Tok. CUHYyCOMJAJIbHBIN IIEPEMEHHBIH TOK. Mormr-
HOCTB IIEPEMEHHOI'0 TOKa. AMILINTYIHOE U AENCTBYIOIee 3HAUEHUE
CUJIbI TOKA W HAIPSIKEeHU.

Tpaucpopmarop. ITpousBoacTBO, IIepemaya u MOTpedIeHe SJIEK-
TPUUYECKON SHEPruu. IKOJOTUUYECKUEe PUCKU IIPU IITPOU3BOACTBE
5JIeKTpodHeprun. KyabTypa MCIIONIb30BaHUA 9JIEKTPOIHEPTUHN B TIO-
BCEeIHEBHOM KU3HU.

TexHuueckue ycmpoiicmaea u npaxkmuieckoe npumeHeHue: d3aeK-
TPUUYECKUHN 3BOHOK, TeHepaTop IIepeMeHHOr0 TOKAa, JJMHUU 3JIeKTPO-
mepemad.

Hemonecmpayuu

1. UccnegoBanme mapaMeTpoB KoJiebaTeJbHON cucreMsbl (IIpy-

"KUHHBIN MJIM MaTeMaTUYeCKUil MasATHUK).

2. HabGaromenune 3aTyxamolux KoJiebaumii.

3. HNcciemoBanue CBOMCTB BLIHYKACHHBIX KOJeOaHMIA.

4. HabOmrozeHnue pe3oHamca.

5. CBoOOHEBIE 9JIEKTPOMATHUTHBIE KOJeOaHUs.

6. OcriuimorpaMMBbI (3aBUCUMOCTHU CUJIBI TOKA 1 HAIIPSAKEHUA OT

BPEMEHU) JIs 9JIEKTPOMArHUTHBIX KOJe0aHUH.
7. PesoHaHC TIpu mocJesoBaTeIbHOM COeIUHEHUU Pe3UCTopa, Ka-
TYIIKY UHIYKTUBHOCTH U KOHJEHCATOpA.

8. Mozenb JUHUU 3JIEKTPOIIepeqayun.

Yuenuuecrkuii sxkcnepumenm, nabopamopHbLe pabombst

1. VccnaemoBaHue 3aBUCUMOCTH IIePUOIa MAJBIX KOJEOAHUMN Ipy-

3a Ha HUTHU OT AJIMHBI HUTU U MacChl Tpysa.

2. HccinenoBanue mmepeMeHHOTO0 TOKa B I[EeNUN M3 IIOCJEI0BATEIb-

HO COeIMHEHHBIX KOHAEHCATOPA, KATYIIKU U Pe3ucTopa.



Tema 2. MexaHuyecKue U 31IeKTPOMArHUTHbIE BOJIHbI

MexaHnuecKue BOJIHBI, YCIOBUA pacupocTpauenus. [lepuona. Cko-
POCTBH pacIpocTpaHeHWA W AJIMHA BOJHBI. IlomepeuHble U HTPOLOJIb-
Hble BOJIHBI. VIHTepdepeHusa n 1udpakiingd MeXaunuecKux BOJIH.

3ByK. CKOpoCTh 3ByKa. ' pPOMKOCTEL 3ByKa. Bricora ToHa. TeMmOp
3BYKa.

OJIEKTPOMATrHUTHBIE BOJHBI. YCJIOBUSA WM3JIY4YEHWs BDJIEKTPOMAr-
HUTHBIX BOJH. BsauMHas opueHTaInsa BeKTOpoB E, B, U B 9JIeKTPO-
MarHuTHOII BoJsiHe. CBolicTBa BJIEKTPOMATHUTHBIX BOJH: OTpaske-
HUE, IpPeJoMJIeHUe, MoJApusanud, Audparkinud, MHTepQepeHInuA.
CKOpPOCTH 9JIEKTPOMArHUTHBIX BOJIH.

Illxama »JeKTPOMAarHUTHBIX BOJH. lIpuMeHeHUHe »JeKTpomMar-
HUTHBIX BOJIH B TeXHUKe U OBITY.

ITpuHIUIIBEI PagUOCBA3Y U TeJeBUAeHUA. Pagrosokaius.

DJIEKTPOMATHUTHOE 3arpsA3HeHNe OKPY:Kalolleil cpeabl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue: My-
3bIKaJIbHbIe MHCTPYMEHTHI, YIbTPA3BYKOBAas AUATHOCTHUKA B TEXHU-
Ke U MemulluHe, pajap, PaauOIPHUEMHUK, TeJeBU30p, aHTEeHHA,
tenedoH, CBU-mieus.

Hemoncmpayuu

1. O6paszoBaHMe W pacIpPOCTPAHEHWE MOMEePEeYHBLIX U IIPOAOJIb-

HBIX BOJIH.
2. Koueobiromnieecsa Tejio KaK MCTOUYHUK 3BYKaA.
3. HabmroneHre oTpaskeHUA U IIPEJIOMICHNA MeXaHUYEeCKUX BOJIH.
4. Haburonenue mHTepdepeHIINU U AUGPAKINT MeXaHUUYECKUX
BOJIH.

5. 3ByKOBOI1 pe3oHamcC.

6. HaGmromenne cBA3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aM-
IJINTYAON ¥ YaCTOTOM KoJieOaHMit.

7. HNccnemoBamme CBOMCTB 3JIEKTPOMaTrHUTHBIX BOJIH: OTPaskeHUe,
IIpeJoMJIeHue, IMOJApU3anud, IuppaKknuda, nHTeppepeHnud.

Tema 3. OnTukKa

T'eomerpuueckasa onruka. lIpaMoamHeNrHOe pacIpocTpaHeHUe
cBeTa B ofHOpOaHOI cpene. JIyu cBera. ToueuHbIil HICTOUYHUK CBeTA.

OTpaskeHue cBeTa. 3aKOHLI OTpakeHus cBera. IlocTpoeHue m3o-
OpasKeHUu! B IIJIOCKOM 3epKaJe.

IIpenomiienue cBeTa. 3aKOHBI IPEJIOMJIEHUA cBeTa. AGCOTIOTHBIHN
moKasaTe b IIpejoMaeHus. IlosrHoe BHyTpeHHee oTparkenue. Ilpe-
IeJbHBIN YToJI IIOJIHOTO BHYTPEHHETr0 OTPaKeHU .

Hucnepcusi ceera. CioKHBIN cocTaB Gesoro csera. I[ser.

Cob6uparolue 1 paccenBarolie JuH3bl. Toukasa auusa. Poxyc-
HOEe pacCTOAHWE UM OITHUYEecKas CHUJia TOHKOU JuH3BI. IlocTpoeHue



n300pakeHnl B COOMPAIOIINX U PaccemBaloONux JuH3ax. Popmyia
TOHKOH JIMH3LI. ¥ BeJIUUYeHUe, JaBaeMoe JIMH30M.

Ilpenensl IPUMEHUMOCTY T€OMETPUUECKON ONTUKU.

BousnoBas ontuxa. MuaTtepdepennusa cBeta. KorepeHTHbIE NCTOYHM-
KU. YcJioBusa HAOIIOAEeHNA MaKCUMyMOB I MUHMMYMOB B MHTep(hepeH-
IIMOHHOI KapTHHE OT ABYX CHH(PA3HBIX KOT€PEeHTHBIX MCTOUHIKOB.

Hudpaxiua ceeta. [udpakiuonHasa peléTKka. ¥ cIoBue HabIro-
IeHUsA TJIABHBIX MAKCUMYMOB IIPU MaJeHUU MOHOXPOMATUUECKOTO
cBeTa Ha AUMPAKIMOHHYIO PEIIETKY.

ITonapusamnusa ceera.

TexHuyeckue ycmpoilcmea u npaKmuieckoe npumeHerue: 04Ky,
Jyma, goroamiapaTr, TPOeKIIMOHHBIN amiapaTr, MUKPOCKOII, TeJie-
CKOII, BOJIOKOHHAsA OITHUKA, AU(DPAKIIMOHHAA DPEIIETKA, IIOJIPOUL.

Hemonempayuu

1. TIpamosinHeHOE PaCcIPOCTPaHEHME, OTPAKEHYE U IIPeJIOMJIe-
uue cBera. OnTuyecKyre NPUOOPHI.

ITonuoe BHyTpeHHee oTpakeHue. Mozesb ¢cBeTOBOJA.
WccaemoBaHue cBOCTB U300paKeHU B JUH3aX.

Mogenn MuUKpocKoma, TeJaecKomna.

Hao6noaenne naTepepeHIinN cBeTa.

Ha6nmogenune gudpaknuu cBeTa.

Habaonenue auciepcuu cBeTa.

. IlonyueHue cueKTpa C IIOMOIIBIO ITPU3MHBI.

ITonyueHUe clieKTpa ¢ IOMOIILIO TU(PPAKIIMOHHON PEIIETKA.
10. HaGuronmenue mojsspu3anuy cBeTa.

Yuenuuecrkuil sxcnepumenm, nabopamopHble pabombst
1. sMmepeHue mokasaTesis IIPeJIOMJIEHUA CTeKJIa.

2. UccrnemoBaHue CBOMCTB M300pasKeHUil B JINH3aX.

3. HaGuromenune mucmepcuu CBeTa.

PA3JIEN1 6. OCHOBbI CNELWAIBHOM TEOPUN OTHOCUTENLHOCTY

T'panunbl IpuMEeHNMOCTH KJaccuuecKoil MexaHuKu. IlocTyiaTsl
CIIeMaJbHON TEOPUU OTHOCUTEJIHLHOCTHU: MHBAPUAHTHOCTH MOXIYJIS
CKOPOCTH CBeTa B BaKyyMe, IIPHUHITUII OTHOCUTEJNBbHOCTU OUH-
mITeiHa.

OTHOCUTEJILHOCTh OHOBPEMEHHOCTU. 3aMeIJIeHIIe BPeMeHH! U CO-
KpallleH1e IJIUHEI.

DHEepTUua U UMIYJIbC PEJIITUBUCTCKON YaCTHUIIHI.

CBsA3b MacChl C dHeprueil 1 UMIIYJIbCOM PEJIATUBUCTCKON YaCTH-
Ibl. OHEPTU MOKOJI.

RN os W



PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemMeHTbl KBAHTOBOW ONTUKU

doTtonbl. Popmysia Ilmanka cBa3u sHepruu (POTOHA C €TI0 YACTO-
TOM. JHEPTUusd U UMITYJbC (JOTOHA.

OTtkpoeiTHE U uccaenoBauue gorosddexrta. OubiTel A. I'. Crosero-
Ba. 3axkoubI hoToadderTa. YpaBHeHue JitHITeiHA 1151 POTOIDDEK -
Ta. «Kpacuasa rpanuiia» goroadderra.

Hasnenue cBera. OmsiTel I1. H. JlebGemena.

XuMuuecKkoe JeiicTBUe cBeTa.

Texnuueckue ycmpoiicmea u npakmuieckoe npumerernue: Go-
TOBJIEMEHT, (DOTONATUUK, COJTHEUHAA OaTapes, CBETOLUOM,.

Hemoncmpayuu

1. ®oTosdhdeKT Ha YCTAHOBKE C IIUHKOBOM IIJIACTUHOI.

2. UccrnemoBaHure 3aKOHOB BHemrHero goTosddexra.

3. CBeTomguog.

4. ConneuHas G6aTapes.

Tema 2. CtpoeHue aToma

Mogenr atoma Tomcoma. OnwiTel Pesepdoppa mo pacceaHUIO
a-yactun. IlnanerapHasa moxenb aroma. Ilocrynatrer Bopa. Usny-
UyeHMe U MoTJoIieHre (GOTOHOB IPU IIepexoie aToMa C OLHOT'0 YPOB-
HA 9Hepruu Ha apyroi. Buasl cmekTpoB. CIeKTp ypoBHEHN sHepruu
aToMa BOJIOPOZA.

BosroBbie cBoiicTBa uactuil. Boausl ge Bpoitnsa. Kopoyckyasap-
HO-BOJIHOBOH JyaJi3M.

CIIOHTAHHOE ¥ BBIHYKICHHOE H3JIyUYeHUe.

TexHuyeckue ycmpoilcmaa u npaxkmuyeckoe npumeHeHue: CieK-
TpaJbHBIN aHAJIU3 (CIIEKTPOCKOIL), Jia3ep, KBAHTOBBINA KOMIILIOTED.

Hemoncmpayuu

1. Mogean ouniTa Pesepdopaa.

2. Onpepenenne AJUHBI BOJHBI jJasepa.

3. HaGuronenune JuHeHYaThIX CIEKTPOB HU3JIYUYEHU.

4. Jlazep.

Yuenuuecrkuii akcnepumenm, nabopamopHnsie pabombut

1. HaGaromeHue JUHENUYATOTO CIEKTpA.

Tema 3. AToMHOe AApO

OKCIEePUMEHTEI, JOKA3LIBAIOIINE CI0KHOCTh CTPoeHusa Aapa. OT-
KpbITHe pagumoakTuBHOCTU. OnbIThl Pesepdopaa 1o ompeneieHIo
cocTaBa pagnoaKTUBHOTO uaayuenus. CBoiicTBa ambda-, 6era-, ram-
Ma-uaydyeHusi. BausHnue paguoakTUBHOCTH HA JKUBBLIe OPraHMU3MEI.



OTkpbITHE TPOTOHA U HeliTpoHa. HyKaoHHaa Mmoaensb aapa eiizen-
6epra—HMBanenko. 3apsan aapa. MaccoBoe umncyo aapa. M30TomnbI.

Anbda-pacnaz. DIeKTPOHHBIM ¥ IIOSUTPOHHBIN OeTa-pacmaf.
Tamma-uzayueHne. 3aKOH pagnOaKTHUBHOTO paciiaia.

JHeprusa CBA3U HYKJIOHOB B aAnpe. Slxepubie cuabl. edeKT Mac-
CBI sAapa.

SAnepunie peaknuu. leseHue 1 cuHTE3 A1epP.

Anepubiii peaktop. Tepmosgepusblii cuHTes. IIpobieMbl U Iep-
CIIEKTUBLI AIEePHOI 9HEePTeTUKN. DKOJOTUUYECKHE aCIIeKThI SAePHOMI
DHEePreTUKH.

dimeMeHTapHBIe YacTUIbl. OTKPLITHE IIO3UTPOHA.

Meroasl HAGIIOAEHNST M PErucTPaIliy dJIeMEeHTAPHBIX YACTHII.

dyHmaMeHTaJIbHBIE B3auMoOJelcTBus. EIWHCTBO (pHU3MUECKOH
KapTUHBI MUpA.

Texnuueckue ycmpoiicmaea u npakmuyeckoe npumeHerue: IO-
3UMeTpP, Kamepa Buibcona, aaepHBIN peakTop, aToMHasa 6omba.

Hemoncmpayuu

1. CuéTunK MOHUBUPYIOMIUX UACTHUII.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. NccnemoBaHnue TPEeKOB dacTuil (o roToBuIM (oTorpadusam).

PA3JIEN 8. IJIEMEHTbI ACTPOHOMUN
N ACTPOPU3UKH

draibl Pa3BUTUA acTpoHOMUU. IIpuKIagHOE M MUPOBO33pEHUE-
CKOe 3HaYeH’e aCTPOHOMMUM.

Bung s3sésgmoro Heba. CosBe3mus, sSApKHe B3BE3AbI, IIJIAHETHI,
WX BUAUMOE IBUKEHUE.

CoJstHeuHas cucTeMa.

Connmne. ConmHeuHas aKTUBHOCTL. McrouHuk sHeprum CoiHIila
m 3BE3A. 3BE3ObI, MX OCHOBHBLIE XapakTepucTuku. [[marpamma
«CIIEKTPAJbHBINA KJIACC — CBETUMOCTb». 3BE3bLI TJIABHOM IIOCJIE0-
BaTeJbHOCTH. 3aBUCHUMOCTh «MacCa — CBETUMOCTBL» [IJIsI 3BE3[
TJIaBHO# IIOCJIeloBaTe/IbHOCTU. BHyTpenHee ctpoeHue 3Bésn. Co-
BpPeMeHHbIE MIPeACTABJICHUA O IPOUCXOKIeHNU 1 dBoaonuu Cosrw-
IIa U 3B€3[. OTalbl JKU3HU 3BE3J.

Mneunsiii IIyre — mHama amaktura. IlomoskeHue u OBUKEeHUE
Coauna B 'amaxkTuke. Tunel ranakTuk. PaguorajJakTuky U KBasa-
pbl. UEpHbIE ABIPHI B SApax rajJaKTHUK.

Bcenennas. Paciupenune Beenennoii. 3akon Xab66.sa. Pasberanue
ramakTuk. Teopus Boiabiioro B3preiBa. PelnmKTOBOE HMBIIyUeHNE.

Macmmrabuas ctpykTypa BecenenHoii. MeTarajmakTuka.

Hepeméaasie mpobaeMbl aCTPOHOMUMU.



Yuenuuweckue nabnrwodenusn

1. HabaiomeHusa HEBOOPYKEHHBIM TJa30M C HKCIOJb30BAaHUEM
KOMIIbIOTEPHBIX IIPUJIOMKEHUN IJIS OIpPeIeIeHUs IIOJ0MKEeHM s
HeOeCHBIX 00'bEeKTOB HAa KOHKPETHYIO JaTy: OCHOBHELIE CO3Be3-
nusa CeBepHOroO HOJIYIINAPUA U SIPKUE 3BE3bI.

2. Hab6aromenus B Tedeckon JIyael, mianer, Miaeunoro Ilyru.

OBOBLWAMLWEE NOBTOPEHMNE

Poap pusuku m acTpoHOMHU B SKOHOMHYECKOM, TE€XHOJIOTHMYE-
CKOM, COIIMAJIbHOII 1M 3THUUYECKOM cdepax AesTeJbHOCTU UeoBeKa;
POJIb 1 MeCcTO (pMBUKU M AaCTPOHOMUM B COBPEMEHHOM HayYHOI Kap-
THUHE MUPAa; POJb (hu3myecKoi Teopuu B (QOPMUPOBAHUU TIPEACTaB-
JeHul o (PU3NUECKON KapTuHe MUPa, MeCcTO (pu3nuuecKoil KapTUHBI
MHpa B OOIEeM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPeN-
CTaBJIEHUH O IIPUPOJE.

MEXMNPEAMETHbBIE CBA3N

Wsyuenne Kypca pusuKu 6a30Boro ypoBHA B 11 KJacce ocyImecT-
BJISIETCS C YUETOM COMIEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ Kyp-
caMu MaTeMaTUuKM, OMOJIOTHUM, XUMUU, Teorpadni 1 TeXHOJIOTUHU.

Mexcnpedmemnsvle noHAMUA, CEA3AHHbBLE C U3YHUeHUEM
Memo0o6é HaYy1wH020 NO3HAHUA: SIBJIEeHUE, HAyJYHBINA (QaKT, I'u-
moTesa, pusndyecKas BeJUUYNHA, 3aKOH, TeOpUs, HaOIIOAeH1e, dKC-
HmepuMEeHT, MOJeJINPOBaHMe, MOJe/b, U3MepPeHNe.

Mamemamuka: pellleHHue CHUCTeMbl ypaBHEHUII; TPUTOHOME-
TpuuecKre QyHKIIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC; OCHOB-
HOe TPUTOHOMETPUUYECKOe TOKIECTBO; BeKTOPhI U UX IIPOEKIIUU HA
oCHU KOODPAMHAT, CJIOKEHNe BEKTOPOB; ITPON3BOAHbBIE JIeMEHTaPHbBIX
GYHKIUIT; OIPU3HAKU HMOA00MSA TPEyTrOoJbHUKOB, OIpeAesieHre ILIO-
Iagu IJIOCKUX (PUryp u o6bEéMa Tes.

Buonozusa: sJeKTpUYEeCKUe SBJIEHUA B »KUBOI IpuUpome, KoJje-
OaTesbHBIE MBUXKEHUA B JKUBOI IPUPOJE, ONTUUECKUE SBJIICHUA B
KUBOM IIPUPOJeE, AelcTBUe pagualui Ha KUBbIe OPraHMU3MBEI.

Xumusa: cTpoeHre aTOMOB 1 MOJIEKYJI, KPUCTAJIJINYECKAS CTPYK-
Typa TBEPIABLIX TeJl, MEeXaHWU3Mbl 00pPa30BaHUA KPUCTAIUUECKOI
PeUIETKY, CIeKTPaJbHbIN aHAJUS.

I'eozpagusa: MaTHUTHBIE TIOJTI0CA 3eMJIN, 3aJI€3KM MATrHUTHBIX DY,
¢oToCHEMKA 3eMHOIT TIOBEPXHOCTHU, MPEACKAa3aHNe 3eMIeTPACEHM.

Texnonozua: TMHUYN 3JIeKTPOIlepenad, reHepaTop mepeMeHHOTO
TOKa, dJeKTPOIBUTATEb, UHIYKIIMOHHAA MeYb, Pagap, PaauomIpu-
éMHUK, TeJIeBU30p, aHTeHHa, TesedoH, CBU-nmeub, IpOEKIITMOHHBINA
ammmapar, BOJIOKOHHAS ONTHKA, COJIHeUHas Oaraped.



TEMATUYECKOE NNAHWPOBAHMUE

10 KJACC (68 v)

TemaTuueckmii
0JIOK, TeMa

OcHoBHOE coaeprxanue

OcHOBHBIE BUIBI 1eATEJIbHOCTHU yqanmxcﬂl

PA3JIEJ 1. PUSUKA 1 METOJAbI HAYYHOI'O IIOSHAHUSA (2 u9)

PDusmKa U METOIBI
Hay4YHOT'O ITO3HAHUA
(2 9)

duswka — HayKa o npupoge. Hayurbie
MeTOJbI IIO3HAHUA OKPYIKalolllero Mmpa.
Ponp skcniepumeHTa M TEOpUU B IIpoiiecce
IIOBHAHUS IPUPOABI. IKCIIEPUMEHT

B (husmkKe.

MopenupoBanue pusmuecKux ABJIEHUN U
npoueccoB. Hayunsie runoressl. dusnue-
CKUe 3aKOHBI U Teopuu. I'paHmnEI IpuMe-
HUMOCTH (pusuyecKUX 3aKOHOB. IIpuHITun
COOTBETCTBUA.

Poss m mecTo pusuku B hopMupoBaHUU
COBpPeMeHHOM Hay4YHO! KapTUHBLI MUDA,

B MPaKTUUYECKO! NeATEeJIbHOCTH JIOIeHi

Pabora B rpymnmne mo moATroTOBKE KOPOTKUX CO-
OOIIIeHUI O POJIM U MecTe (PU3UKU B IPAKTU-
YeCKOU JeATeJILHOCTH JIIOAeH.

OcBoeHUE OCHOBHBIX IIPHUEMOB PabOTHI ¢ ud-
PoOBOI1 JlabopaTopueii mo GusnKe

! ITpu paspaGorke pabodeit IPOrpaMMBbl B TEMATHUYECKOM ILIAHMPOBAHUY JOJKHBL ObITh YUTEHBI BO3MOKHOCTH KCIIOJIb-
30BaHUSA JIEKTPOHHBIX (IU(PPOBHIX) 00PA30BATEIbHBIX PECYPCOB, ABIAIOINXCA yUeOHO-METOQUUECKUMI MaTepruajiaMu
(MysbTHMeIUAHBIE IPOrPAMMBI, SJIEKTPOHHBLIE YUEOHUKU U 3aJaUYHUKU, 3JI€KTPOHHbIE OUOINOTeKN, BUPTyaJbHbIe Jia-
GopaTopuu, UrPOBbIE IPOrPAMMEI, KOJLIEKIINY HU(GPOBHIX 00pas30oBaTEIbHBIX PECYPCOB), PEATN3YIOIINX AULAKTUIECKIE
BoamoskHOcTH VKT, comepskanme KOTOPHIX COOTBETCTBYET 3aKOHOAATEIHLCTBY 00 00pasoBaHUM.




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

PA3JEJ 2. MEXAHHKA

(18 )

Kuumemaruka

(5 9)

Mexanunueckoe aBuskeHne. OTHOCUTEIb-
HOCTh MeXaHWUeCKoro ABm:KeHusa. Cucrema
orcuéra. TpaeKkTopus.

ITepemernienme, CKOPOCTH (CPEAHASI CKO-
POCTh, MI'HOBEHHASI CKOPOCTh) I YCKOPEHUe
MaTepUaJbHON TOYKU, UX IPOEKIINU Ha OCU
cucteMbl KoopauHat. CiiosKeHue repeMelre-
HUH U CJOKEHUE CKOPOCTEN.

PaBHOMepHOE ¥ PAaBHOYCKOPEHHOE
IpAMOJINHeHHOe aBu:KeHue. ['padpuxu
3aBUCUMOCTH KOOPIAUHAT, CKOPOCTH,
YCKOPEHUA, IIyTU U II€PeMeIleHn s
MaTepUaJbHON TOYKU OT BPEMEHH.
CBoboauoe nageHue. YCcKoOpeHUe CBOOOIHO-
ro TajJeHusd.

KpuBonuneiitnoe apuskenue. [[BuKeHue Ma-
TEePpUAJbHOH TOUKU IO OKPYKHOCTH C TO-
CTOAHHOM IO MOAYJI0 CKOPOCTHIO. ¥YTJIOBas
CKOpOCTH, JUHEHHaA CKOpocTh. Ilepuon

U yactoTra obpamieHusi. IleHTpocTpeMuTEIIH-
HOE YCKOpeHUe

IIpoBeneHUe sKcIepUMeHTa: U3yYeHne HepaB-
HOMEPHOI'O ABUXKEHUS C IeJIbI0 OlpeaeeHu s
MI'HOBEHHO# CKOPOCTHU; HCCJIELOBAHNE COOTHO-
IIeHUS MEXKAY IyTAMU, IPOAAeHHBIMU TEJIOM
3a MOCJIeqOBATEeJIbHbIE PABHBIE IIPOMEKYTKU
BpeMeHHU IIPU PaBHOYCKOPEHHOM IBUIKEHUU

C HaYaJIbHOUM CKOPOCTHIO, PABHOM HYJIIO; U3yUe-
HUe ABUYKEHUSA IMapuKa B BA3KON »KUIKOCTHU.
O0bsACHEeHNE OCHOBHBIX IIPUHIIUIIOB JeMCTBUA
TeXHUUECKUX YCTPOMCTB, TAKUX KaK: CIIUOO-
MeTp, LiellHbIie 1 PeMEHHBIE Mepeaaun IBUKe-
HUS; U YCJIOBUIN MX 6€30IIaCHOIO MCIIOJIb30Ba-
HUSA B IIOBCEAHEBHOM JKU3HMU.

Pelterue pacuéTHBIX 3aJaY ¢ ABHO 3aJaHHON
(PUBUUECKON MOJEJbIO C NCI0Jb30BAHUEM OC-
HOBHBIX ()OPMYJ KMHEMATUKHU.

ITocTpoenne u aHaaus rpa@KOB 3aBUCHUMO-
cTeil KNHEMATUUYEeCKNX BEeJIUYNH OT BPEeMEHMH.
PacniosnaBanme QpusuuecKux ABJIEHUI B yueb-
HBIX OIIBITAX W OKPYIKAIOIIell KU3HU: PABHO-
MepHOe ¥ PAaBHOYCKOPEHHOe IIPSIMOJIMHEHHOe
IBUIKEHIe, CBOOOAHOE IMMaZeHune TeJl, SBUKe-
HUEe 10 OKPYKHOCTH.




OnmcaHye MeXaHUYECKOTO ABMYKEHUSA C HC-
TO0JIb30BaHUEM (PUBUUECKUX BEJINUMH: KOOP-
OuHAaTa, OIyTh, lepeMelleHre, CKOPOCTh, YCKO-
peHue.

Pabora B rpynmax npu IJIaHUPOBAHUU, IIPOBE-
IeHUN U UHTEPIPETAINU Pe3yJbTAaTOB OIBITOB
U aHAJINU3€e NOMOJHUTEJIbHBIX UCTOUHUKOB MH-
dopmanuu o Teme

OuaamMuxa
(7 )

ITpuanmun orHocuTensHOCTU INanuies.
ITepBrIit 3axkon HrioTona. MHeprnuanibHbIe
CHCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHIUI CyIepIo3u-
nuu cuii. Bropoii 3akou HeioToHa misa ma-
TepuaabHOU TouKu. Tperuit 3akon HbroTO-
Ha OJIa MaTePUAJbHBIX TOYEK.

3aK0H BCEMHPHOTrO TATroTeHuA. Cuia TaKe-
ctu. IlepBas KocMuYecKasa CKOPOCTb.
Cuna yupyroctu. 3akou I'yka. Bec Teia.
Tpenue. Bugbl Tpernusa (IOKOs, CKOJIbIKe-
Huda, kauenus). Cuna tpenuda. Cyxoe Tpe-
Hue. Cuiia TPEHUS CKOJIBIKEHUSA U CUJIA
TpeHus nokod. Kosdpuimenr TpeHus.
Cujia cCOnpoTUBIEHUS IPU IBUKEHUU Tesa
B JKUJKOCTH WJIU rase.

ITocTtynarenbHOE 1 BpaljaTeJbHOE JBUMKeE-
HUe abCOJIOTHO TBEPAOTO TeJia.

MoMeHT cHUJIBI OTHOCUTEJIBHO OCU Bpallle-
Husd. Ilnedo cuabl. YCI0BUA PAaBHOBECUS
TBEPAOTO TeJia

ITpoBeneHME SKCIIEPUMEHTA: MCCIELOBAHUE
3aBUCUMOCTHU CUJI YIPYTOCTH, BOSHUKAIOIINX
B IPY’KWHE U Pe3UHOBOM 00paslie, OT UX
nedopmanuy; usydeHue ABUMKEHUs OpycKa
0 HAKJIOHHOM IIJIOCKOCTH; MCCJIeJOBaHe
YCJIOBUH PABHOBECHUA TBEPAOTO Teja, UMEIO-
II[eT0 OCh BPAIEeHUA.

O0BbsicHeHrEe 0COOEHHOCTE PaBHOMEDPHOTO U
PaBHOYCKOPEHHOT'O IPSAMOJINHEHHOTO JBUXKE-
HUSA, CBOOOJHOTO MaJeHUus TeJ, IBUKEeHUS

IO OKPYIKHOCTU HA OCHOBe 3aKoHOB HbioToHA,
3aKOHA BCEMUPHOTO TATOTEHUS.

O0BbsicHEeHNEe OCHOBHBIX IIPUHITUIOB AEHCTBUA
TEeXHUYECKUX YCTPOMCTB, TAKUX KaK IIOAIIUII-
HUKH.

O0BbAcCHEeHNEe TBUMKEHUS NCKYCCTBEHHBIX CITYT-
HUKOB.

Pemrerue pacuéTHBIX 3a7a4Y ¢ ABHO 3a/laH-
HOH (PUBUUECKOI MOAENBIO C UCIOJH30BAa-
HUEeM OCHOBHBIX 3aKOHOB U ()OPMYJI JUHA-
MUKH.




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

PacnosuaBanue (pusuuyecKuxX ABJIEHUUN B yueOd-
HBIX OIIBITAX Y OKPYIKaIoIlel KU3HU: UHep-
1A, B3anMOJelcTBUE TeJI.

Ananus Gu3UUECKUX IPOIECCOB U SABJICHUMN

C HCIOJIL30BAHUEM 3aKOHOB M HMPUHIIUIIOB:
3aKOH BCEMHUPHOTO TAroTeHus, I, II u III
3aKoHBI HbIOTOHA, IPUHIIUII CYIIEPIO3UIIAN
CIJI, IPUHIIAII PABHOIIPABHOCTH MHEPI[NAJIb-
HBIX CHCTEM OTCYETa

3aKOHBI COXPaHEHUA
B MeXaHUKe
(6 9)

Nmnynsc MaTepuaibHOI TOUKHU (Tesaa),
CHCTEeMBI MaTePUAJIbHBIX TOUeK. MITyine
CHUJIBI ¥ U3MeHeHUe UMIyJbca Tesla. 3aKOH
COXpaHeHUA UMITyJbca. PeaKTUBHOE NBU-
JKeHue.

Pa6ora cuabl. MOIIHOCTH CUJIBI.
Kunetuueckad sHeprua MaTepUaIbHOMN TOU-
Ku. Teopema 00 n3MeHEeHUU KUHETUUECKOM
SHEPTUU.

ITorennuanbuasa sHeprua. I[loreHnuanbHaA
SHeprusi ynpyro ned0pMUPOBAHHON HPYIKU-
Hbl. IloTeHIIMaNbHAaa SHEPTUSA Teja BOIU3U
TIOBEPXHOCTU 3eMJIN.

IloTeHnanbHbIE U HEIOTEHIIMATBHBIE
cuibl. CBsA3h paboThl HEOTEHITNAIBLHBIX

ITpoBeneHue sKcepuMeHTa: U3yUeHUE abCo-
JIFOTHO HEYIIPYTroro yaapa ¢ MOMOIIbIO ABYX
ONMHAKOBBIX HUTAHBIX MAATHUKOB; MCCJIENO-
BaHUE CBA3Y PabOTHI CUJILI C U3BMEHEHUEM Me-
XaHUUYECKOM 9SHEPruu Tejla Ha IpuMepe pacTsi-
JKEeHUS PEe3UHOBOTO JKIyTa.

Pemrenue pacu€THBIX 3a7a4 ¢ ABHO 3aLaHHOU
GuU3UUECKOH MOJEJIbIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJ ZUHAMUKN

U 3aKOHOB COXPaHEeHUA.

Perrenne KauecTBeHHBIX 3a7[ay C OMOPOIT Ha
u3yuyeHHbIe B paszeisie «MexaHWKa» 3aKOHBI,
3aKOHOMEPHOCTH W (pU3MUeCKUe SBJICHUS.
Onucanve MeXaHUYECKOTO IBUMKEHUS

C UCIOJIL30BAaHUEM (DUBUYECKUX BEJIUUNH:




CUJI C UBMEHEeHNEeM MeXaHUYEeCKOUN dHepruu
CHCTEeMBI TeJl. 3aKOH COXPAaHEeHUA MeXaHU-
YeCcKOIi sHepTrUuu.

VYupyrue u Heynpyrue CTOJKHOBEHUS

UMIOYJILC TeJa, KUHEeTUYeCKasa 9Heprus, Io-
TeHIIUAJbHAA SHEPTUA, MeXaHuuecKasa pado-
Ta, MEXaHUUYECKas MOITHOCTD.

Ananus GU3NYECKUX IIPOIECCOB U ABJIECHUN

C HCIOJIb30BAHMEM 3aKOHAa COXPaHEHUS MeXa-
HUYECKOII 9HEePruM, 3aKOHA COXPAHEHUS UM-
myJbca.

O0bACHEeHNEe OCHOBHBIX IIPUHIIUIIOB IeHCTBUA
TeXHUUYECKUX YCTPOHCTB, TAKUX KaK: BOJO-
MET, KOIIEP, IPYIKUHHBIN IINCTOJIET.
O0bsicHeHUEe ABM)KEHUS PaKeT ¢ OIOPOil Ha
u3yueHHbIe (hU3UUYEeCKUe BEJIMYMHBI U 3aKOHBI
MeXaHUKU.

HWcnosnb3oBaHue mpu MOATOTOBKE COOOIIEHME
0 IPUMEHEeHU! 3aKOHOB MEXaHUKU COBPEMeH-
HBIX WHQOPMAIIMOHHBIX TEXHOJOTHH IJIA II0-
HCKa, CTPYKTYPUPOBAHUA, NHTEPIPETAIINL

U IIpeACTaBJIeHUA MHGOOPMAINYN, KPUTHUECKU
aHaJM3 moJsiydyaeMoil nHpopManumu

PA3JEJ 3. MOJIERYJSAPHAA ®U3NKA U TEPMOJNHAMHEA (24 4)

OCHOBBI
MOJIEKYJIAPHO-
KUHETUYECKO
Teopuu

(9 9)

OCHOBHBIE ITIOJIOKEHUA MOJIEKYJIAPHO-KUHE-
TUYECKOU Teopuu. BpoyHOBCKOe ABMKeHUE.
Huddysua. Xapakrep ABUKEHUA U B3aU-
MOJleicTBUA YacTHI], BelllecTBa. Mogesu
CTPOEHUSA Ta30B, JKUJKOCTEH U TBEPABIX TeJ
1 00bACHEHUE CBOMCTB BeIlleCTBa HA OCHOBE
aTux mopenaeii. Macca monerya. Kommue-
cTBO BelecTBa. IlocTroauHasa ABoragpo.

IIpoBeneHue sKCIepUMEHTA: OIpeHeIeHre
Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHO-
Be U3MepeHuii 00béMa KOMHATHI, TaBJICHU

" TeMIlepaTypbl BO3AyXxa B Hell; MccaemgoBaHue
3aBUCUMOCTU MEXKAY MapaMeTpaMU COCTOSHUSI
paspesKeHHOoro rasa.

O0bsACHEeHE OCHOBHBIX IIPUHIIUIIOB JeHCTBUH
TeXHUUYECKUX YCTPOMCTB, TAKUX KaK: TepPMO-




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

TemnoBoe paBHOBecue. TemmepaTrypa u eé
usmepenue. [lIkana remneparyp Ienbcus.
Mopens ugeanpHoro rasa. OcCHOBHOe ypasB-
HEHUE MOJIEKYJISIPHO-KUHETUYECKON Teopuu
ueaJIbHOTO rasa. AGCOJIIOTHAA TeMIepaTy-
pa KakK Mepa cpefHell KMHETUYECKOIl dHep-
THU TEIJIOBOTO ABMKEHUS dacTuIl rasa. I'a-
30BbIe 3aKOHBI. YpaBHeHUe MeHaeneeBa—
Knaneiipona. 3axkon [anbToHA.
M3zomponecchl B UAeaIbHOM ra3e ¢ IIOCTOSH-
HBIM KOJIMYEeCTBOM BelliecTBa. I'paduueckoe
mpeJcTaBiIeHNe U30IIPOIECCOB: U30TepMa,
nsoxopa, uzobdapa

MeTp u 6apoMeTp; U YCJIOBUM X 0€30I1aCcHOTO
WCIIOJIb30BAHUA B IIOBCETHEBHOU JKU3HU.
PacnosnaBanue QpusvuecKux ABJIEHUI B yuel-
HBIX OIIBITaX U OKpPYy:Kaiomiel sxusHu: guddy-
31dA, OPOYHOBCKOE JBUKEHUE.

Onucanmre TEIJIOBBIX ABJIEHUI C MCIOJIb30Ba-
HueM (pusuvecKUX BeJIMUUH: JaBJIeHUe rasa,
TeMIlepaTypa, CpefHAsA KUHeTUYecKasd dHep-
TUA Xa0TUYECKOTr0o IBUMKEHUA MOJEKYJ, Cpel-
HeKBaJpaTUYHAA CKOPOCTH MOJIEKYJI.

Awnanus GU3MYECKUX MIPOIECCOB U ABJICHUN

C MCIIOJIb30BAaHUEM MOJIEKYJIAPHO-KUMHETUYE-
CKOU TEOpPHUU CTPOEHUSA BEIEeCTBA, F'a30BBIX
3aKOHOB, CBA3U CpeJHEH KMHETUUYEeCKOI dHep-
TUU TEIJIOBOTO ABUIKEHUSA MOJIEKYJ ¢ abco-
JIIOTHO¥ TeMIIepaTypoi.

Perterne pacuéTHBIX 3a7aY ¢ ABHO 3aJaHHON
¢dusuUecKol MOJeJIbI0 C UCIIOJIb30BAHUEM OC-
HoBHBIX moJioxkenuit MKT, 3akouoB u dopmy.t
MOJIEKYJIAPHOI DUBUKU.

Pa6ora B rpynnax nmpu mJIaHUPOBaHUU, IIPOBE-
IEeHUN U WHTEPIPETAIuN Pe3yJIbTATOB OIBITOB
U aHaJIU3€e JOIOJHUTEJIbHBIX NCTOUHUKOB MH-
dopmamuu Mo TEME




OCHOBEI
TePMOINHAMUK I

(10 u)

TepMmoarnHaMUYecKas cucreMa. BHyTpeHHAS
9HEePrus TePMOANHAMUUECKON CUCTEeMBI U
CII0co0bI €€ m3MeHeHus. KoinuecTBo Terio-
Thl 1 paboTa. BHYTpeHHsAA SHEpPrus OJHO-
aTOMHOTI'O MJeaJbHOro rasa. Buasl Teriome-
pexayu: TEmJIOIPOBOAHOCTh, KOHBEKIIUA,
u3JaydyeHue. ¥ AeJbHasd TEeIJOEMKOCTDb Bellle-
crBa. KosyecTBO TEIJIOTHI IIPU TEILIOIIepe-
naue.

ITousarue o6 aguadbaTaom mporiecce. Ilep-
BBIM 3aKOH TepMoguHaMuku. [Ipumenenue
IIePBOro 3aKOHA TEPMOAVMHAMUKU K HU30IIPO-
meccam. I'padprueckass mHTepIpeTanus pa-
0OTHI rasa.

Bropoii sakoH TepmoguuamMuku. HeobpaTu-
MOCTBH IIPOIIECCOB B IIPUPO/IE.

TenioBble MamuHbl. [IpUHIUIILI AefiCTBUA
TeIJIOBBIX MaIluH. IITpeobpasoBaHus sHEP-
ruu B TeIIoBbIx MarmuHax. KIII TemmoBoi
mammmubl. I{uka Kapuo u ero KIII. 9xouo-
ruyecKue mpo0IeMbl TeIJIO9HEePTeTUKU

IIpoBeneHMe YyUEHUYECKOTO 9KCIIEPUMEHTA: W3-
MepeHVe YAEJbHON TEIJIOEMKOCTH BEIECTBA.
O0bsicHeHre OCHOBHBIX IIPUHITUIIOB AeHCTBUSA
TeXHUYECKUX YCTPOHCTB, TAKUX KaK: ABUTA-
TeJb BHYTPEHHEro CropaHuA, OBITOBOM XOJIO-
INIbHUK, KOHAUIIMOHED; W YCJIOBUIl UX 6e3-
OIIACHOTO WCIOJIb30BAHUA B IIOBCETHEBHOM
JKU3HU.

Onucanmve M3yYeHHBIX CBOUCTB TeJ U TEILIO-
BBIX ABJIEHUN C MCHOJIb30BaHUEM (DU3UUECKUX
BeJIUYNH: AaBJI€HUE ra3a, TeMIepaTypa, KOJu-
YeCTBO TEILJIOTHI, BHYTPEHHASA 9Heprus, pabo-
Ta rasa.

Peiterue pacuéTHBIX 3a7aY ¢ ABHO 3aJaHHON
Gu3UUECKOH MOMIEIbI0 C UCIIOJIb30BAHNEM OC-
HOBHBIX 3aKOHOB U (hOPMYJ TepPMOAMHAMUKH.
PelteHue xayecTBEHHBIX 3a/a4 C OIIOPOI Ha
usyuyeHHEIe B pasneiie «MosekyaapHas Gusu-
Ka U TepMOAVWHAMUKAa» 3aKOHBI, 3aKOHOMED-
HOCTU U (U3UUeCKUe SIBJICHUS.

Pabora B rpynnax npu aHajau3e JOUOTHUTEIH-
HBIX MCTOYHUKOB MHAOPMAIIUU 10 TeMe

Arperatusie
COCTOSIHUS BeIIeCTBa.
da3zoBBIe IIEPEXOABI

(5 9)

ITapoob6pasoBaHue 1 KoHaeHcanud. Mcmape-
HUe U Kuneunune. AOCOJIOTHAS U OTHOCH-
TeJbHAsS BJAYKHOCTH Bo3ayxa. HacwlieH-
HBIH map. ¥ AeJbHas TeIoTa Iapoodpaso-
BaHUsA. 3aBUCUMOCTb TEMIIePATYPbI
KUIEeHUA OT JaBJIEHUA.

IIpoBeneHUe sKcIepUMeHTa: U3MEPEeHre OTHO-
CUTEJIbHOM BJIAKHOCTH BO3AyXa.

O0bsACHEHE OCHOBHBIX IIPUHIIUIIOB IeMCTBUA
TeXHUUYECKUX YCTPOMCTB, TAKUX KaK: TUTPO-
MEeTp U IICUXPOMETP, KAJOPUMETP; U YCIOBUIL
uX 0e30IIaCHOT0 MCIIOJb30BAHUS B IIOBCEIHEB-
HOI JKU3HU.




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

Teépmoe Teno. Kpucramnmuueckue u amopd-
HbIe TeJa. AHU3OTPOIUA CBONCTB KPUCTAJ-
goB. WKugkue xpucraiiasl. CoBpeMeHHbIe
MaTepuajbl. [l1aBieHre U KpUCTALIN3a-
nudA. ¥YaeabHad Temsora miaaBiaeHusa. Cy-
OuMaIus.

VYpaBHeHUe TemJI0BOTO OajiaHca

OnucaHue IPUHIUIIOB IIOJIyYeHUsI COBPEMeH-
HBIX MaTepHajoB, B TOM 4YHCJie HaHOMAaTepua-
JIOB.

Pemrerue pacuéTHBIX 3a7a4 ¢ ABHO 3aJaHHOU
GU3UUECKOU MOJENIbI0 C UCIIOJIb30BAHUEM
YpPaBHEHUA TEeIlJIOBOTO bajaHca.

Pemenue kauecTBeHHBIX 3aj7lay € OIIOPOI Ha
N3Yy4YEeHHBbIE€ 3aKOHBbI, 3aKOHOMEPHOCTH 1 Q)I/ISI/I-
YyecKUe SBJIEHUS II0 TeMe.

PacnosnaBaHue QpusvuecKux ABJIEHUN B yuel-
HBIX OIIBITaX U OKDPYKalomlel KU3HU: Jedop-
MaIlusA TBEPABIX TeJ, HarpPeBaHHUE U OXJarKIe-
HUe TeJl, U3MeHeHUe arperaTHbIX COCTOSHUH
BeIllecTBa U O0BACHEHNE X HAa OCHOBE 3aKO-
HOB U (OPMYJ MOJIEKYIAPHON (USUKU.
HcnonbzoBarnne nHOOPMAIMOHHBIX T€XHOJIO-
TUH AJIS IOWCKA, CTPYKTYPUPOBAHUA, UHTEP-
IpeTanuy U IpeAcCTaBIeHNS MHOOPMAIUU IIPU
TOATOTOBKE COOOINEHUN O MPUMEHEHUH 3aK0-
HOB MOJIEKYJIAPHON (HPUBUKU U TePMOAUHAMU-
KN B TEXHHKE M TeXHOJOTUAX

PA3JEJ 4. DJIEKTPOIHHAMUKA (22 u)




BJIeKTPOCTaTI/IRa
(10 =)

AUIeKTpU3anusa Teja. JJIeKTPUUeCcKuil 3a-
pan. [IBa Buga sJIEKTPUUECKUX 3aPANOB.
IIpoBoAHUKY, TUAIEKTPUKHU U IMOJYIIPOBO-
IHUKU. 3aKOH COXPaHEHUA 3JIEKTPUUECKO-
ro 3apdana.

BsaumogaeiicTBue 3apagos. 3akon Kyiona.
ToueuHBIH SJIEKTPUUYECKUN 3apAl. DJIEK-
Tpuueckoe 1moJie. HanpaXKEHHOCTD 3JIeKTPU-
YeCKOro IoJisd. [IpUHIUI CyIepIo3uIinu
9JIeKTPUYECKUX IoJIeH. JIMHUY HaNpAXKEH-
HOCTH 3JIEKTPUYIECKOTO IOJIA.

PaGora cui 31eKTpOCTATUYECKOro IIOJI.
ITorennan. PasHOCTH MOTEHIIUATIOB.
ITIpoBogHUKY U JUAJIEKTPUKYU B BJIEKTPOCTA-
TUYECKOM IToJjie. [[MajieKTpruyecKas MIPOHM-
IIa€MOCTb.

AnexkTpoéMKocTh. KoumeHcaTop. daeKTpo-
éMKOCTB IIJIOCKOTO KOHJAEeHcaTopa. OHeprus
3apAKEHHOr0 KOHAeHcaTopa

ITIpoBeneHME SKCIEPUMEHTA: U3MEPEHUE BJIEK-
TPOEMKOCTU KOHAEHCATOpA.

O0BbsAcHeHUEe OCHOBHBIX NPUHIIUIIOB JefiCTBUA
TeXHUYECKUX YCTPONCTB U TEXHOJIOTHH, Ta-
KUX KaK: 9J€KTPOCKOII, 3JIEKTPOMETD, 9JIeK-
TpocTaTUYecKas 3aIuTa, 3a3eMJIeHUe dJIeK-
TPOIIPUOOPOB, KOHAEHCATOP, KOMIMPOBAIbLHBIN
amnmapar, CTPYUHBIH IIPUHTEP; U YCJIOBUUA UX
6€e30I1aCHOTO IPUMEHEHUA B IPAKTUUECKOH
SKU3HU.

Peiterue pacuéTHBIX 3a7aY ¢ ABHO 3aJaHHON
Gbu3uUeCKOol MOEIbI0 C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJI 3JIEKTPOCTA-
TUKH.

Perrenue KauecTBeHHBIX 3a7ay C OMOPOIT Ha
M3y4YeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (pusu-
YecKue SBJIEHUSA II0 TeMe «IJIeKTPOCTATUKA» .
PacniosnaBanme pusuuecKux ABJIEHUI B yueb-
HBIX OIIBITAX U OKPY’KaIOIIell KU3HU: JIEK-
TpUBAIUsA TeJ, B3auMOJelicTBUe 3apsI0B;

U 00'bACHEHNE UX Ha OCHOBE 3aKOHOB U (op-
MYJI 3JIEKTPOCTATUKY.

OnucaHue U3YUYeHHBIX CBOMCTB BeII[eCTBa

U DJIEKTPUYECKUX SBJIEHUH C UCIOJb30BAHUEM
GuUsNUECKUX BEJIUYUH: JIEKTPUUECKUIN 3apsn,
HAIPAXKEHHOCTD BJIEKTPUIECKOTO IIOJIfA, II0-
TEHIIUAJ, PA3HOCTH IIOTEHIINAJIOB, 3JIEKTPO-
€MKOCTb.




OxoHuaHue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

Ananus GUBUYECKUX MIPOIECCOB U ABJICHUN

¢ ucnoJygb3oBaHueM GUBUIECKUX 3aKOHOB: 3a-
KOH COXPaHEHUs 3JeKTPUUECKOTO 3apsana, 3a-
xkou KyioHa.

Pabora B rpynmax npu aHajau3e JOUOTHUTEIH-
HBIX UCTOYHUKOB MH(pOPMaIUU U IOATOTOBKE
COOOIIeHNI 0 MPOSABJIECHUN 3aKOHOB 3JIEKTPO-
CTATHUKU B OKPYIKAMOIIEH KUSHU U IPUMEHEe-
HUU UX B TeXHUKE

ITocToAHHBITA
9JIEKTPUUECKUI TOK.
ToKu B pasiIMUHBIX
cpemax

(12 qu)

AIeKTPUUYECKUHN TOK. Y CJIOBUSA CYIIECTBOBA-
HUA 3JIEKTPUYECKOTr0 TOKa. VICTOUHUKU
Toka. Cuya Toxka. IIoCTOAHHBINA TOK.
Hanpssxenue. 3akon Oma aja ydacTika
Iemnu.

AJIeKTPUUYECKOe COIIPOTUBJIEHUE. ¥ AeJIbHOE
CONPOTHUBJIEHNE BelrecTBa. IlocaemoBaTesb-
HOe, TTapaJljieIbHOe, CMEIIaHHOe CoelrHe-
HUEe IIPOBOAHUKOB.

Pabora snexTpuueckoro Toka. 3akoH [Ko-
yaa—Jleuma. MoOITHOCTD 3JIEKTPUUYECKOTO
TOKA.

91C u BHYTpeHHEe COIPOTUBJIECHUE MCTOU-
HHUKa ToKa. 3akoH OmMa JJis IOoJHOM (3aM-
KHYTOH) dJIeKTpHUUYecKoi menu. KopoTkoe
3aMbIKaHUE.

IIpoBeneHMEe SKCIEPUMEHTA: U3yUEeHUE CMe-
IIIAaHHOTO COeIVMHEHUSA PE3UCTOPOB; U3MeEpPe
Hue IIIC nCTOYHUKA TOKA U €ro BHYTPEH-
HETO COIPOTHUBJIECHUS; HAOIIOAEHNE BJIEKTPO-
Ju3a.

O0bsicHeHNEe OCHOBHBIX IIPUHITUIIOB AEHCTBUA
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHH, Ta-
KHUX KaK: aMIIepMeTp, BOJbBTMETD, PeocTar,
HCTOYHUKYU TOKA, 3JIEeKTPOHArpeBaTeJIbHbIE
npubGOpPbI, SJIEKTPOOCBETUTEILHBIE ITPUOOPHI,
TEPMOMETD CONPOTUBJIEHUS, BAKYYMHBIN TU-
0], TEPMUCTOPLI U (POTOPE3UCTOPHI, MOJIYIPO-
BOJHUKOBBIH AMOM, TaJIbBAaHUKA; U YCJIOBUI
ux 0e30IIaCHOr0 IPUMEHEHUA B MPAKTUYIECKON
SKU3HU.




JJIEKTPOHHAA MPOBOAUMOCTh TBEPABIX Me-
TaJJIOB. 3aBUCUMOCTb COIIPOTUBJIECHUS Me-
TaJJIOB OT TeMIepaTypsl. CBepXIIPOBOAY-
MOCTb.

AJIeKTPUUECKUN TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX IMYUYKOB.

ITonynpoBoguuku. Co6CcTBEHHAA U IIPUMEC-
HasA IPOBOAVMOCTH IIOJIYIIPOBOJAHUKOB.
CaoiicTBa p—n-uepexona. IlosrynpoBogun-
KOBbI€ TIPUOOPHI.

JJIeKTPUUYECKHUI TOK B PacTBOpax ¥ paciLia-
BaX 3JEKTPOJIUTOB. DJIEKTPOIUTHUECKAT
AuccoIuanusa. JJIeKTPOIns.
AIeKTpUUYeCcKU TOK B rasax. CamocTo-
ATEJbHBIN U HECAMOCTOATEJbHBIN pPaspAn.
Monnusa. Ilnasma

Pemrenme pacuéTHBIX 3a7a4 ¢ ABHO 3aJaHHOU
(bU3UUECKOH MOJENIBI0 C UCIIOJIb30BAHUEM OC-
HOBHBIX 3aKOHOB U (opmyJ Tembl «IlocTosH-
HBIH 3JIeKTPUYECKUNA TOK».

PacniosnaBanme pusnuecKux sBJeHUI B yueo-
HBIX OIIBITAX W OKPYKAaIOIIeH JKU3HU: dJIEK-
TpUYecKas IPOBOAUMOCTb, TEIJIOBOE, CBETO-
BOe, XUMUYECKOe, MariuTHOe AefCTBUA TOKA.
AHanus sJIeKTPUYECKUX ABJIEHUIN U IIPOIEeC-
COB B IEIAX IIOCTOSTHHOT'O TOKAa C MCII0JIb30Ba-
HHEeM 3aKOHOB: 3aKOoH OMa, 3aKOHOMEPHOCTH
TIOCJIEOBATEJNLHOTO U MapajljIeIbHOTO COeIqU-
HEHUs IIPOBOJHUKOB, 3aKOoH [[:Koyna—
Jlenna.

OnucaHue U3yUYeHHBIX CBOMCTB BEIIECTB U
9JIEKTPUUYECKUX ABJEHUHN C MCIOJb30BaHUEM
busUUeCKUX BEJMUYUH: 3JIEKTPUUECKUIl 3a-
pAn, cujia TOKa, 3JIEKTPUUECKOe HaIpssKe-
HUe, 9JIEKTPUUECKOe COIIPOTUBJIECHUE, Pa3-
HOCTBH moTeHuajaoB, IIIC, pabora Toka,
MOIITHOCTh TOKA.

UcnonbzoBanne nHOOPMAIITMOHHBIX T€XHOJIO-
TU# AJIs IONCKA, CTPYKTYPUPOBAHUSA, UHTEP-
mIpeTanuy U MIPeACTaBIeHUA NHPOPMAIUN IPU
IOATOTOBKE COOOINEeHNIT 0 IPUMEHEeHN! 3aKO0-
HOB IIOCTOSHHOT'O TOKA B TEXHUKE M TEXHOJIO-
TUAX

Pezeps (2 4)
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CTyIIaTeJbHO B OJHOPOJAHOM MarHUTHOM
moJie.

ITpaBuio Jleura.

NuaykTusHOCTS. fIB/I€HNE CAMOMHAYKIIHH.
9C caMOMHAYKIIUN.

9Heprusa MArHUTHOTO IIOJIA KATYIIKHA C TO-
KOM.

AJIeKTPOMarHUTHOE I10JIe

IeicTBEe MArHUTOB, 9JIEKTPOMArHUTHAS WH-
OYKIUSA, OeficTBHe MAarHUTHOIO IOJIS Ha IPOo-
BOJHHUK C TOKOM U ABMIKYIIUICS 3apsf.
Amnanus 9JIeKTPOMATHUTHBIX ABJIEHUH C UC-
OJIb30BAHUEM 3aKOHA 9JI€KTPOMATHUTHON WH-
OYKITUH.

Onucanuve M3y4YeHHBIX CBOMCTB BEIECTB U
9JIEKTPOMATHUTHBIX ABJIEHUN C UCIOJIb30BAa-
HUEeM (pU3WUYeCKUX BEJIUUYNH: MHIYKIIUSI Mar-
HUTHOI'O MOJIsA, cuia Amnepa, cujia JlopeHriia,
WUHAYKTUBHOCTL KATYIIKU, SHEPTUSA dJIEKTPU-
YeCKOr'o ¥ MATrHUTHOI'O IIOJIeH

PA3JEJ 5. KOJJEBAHHNSA U BOJIHBI (24 4)

Mexanuueckue u
9JIEKTPOMATHUTHBIE
KosiebaHusa (9 u)

KonebarenrHasa cucrema. CBOOOAHBIE Mexa-
HUYeCcKUe KoJsebauua. [lapMOHUYeCKUe KO-
nebauusa. Ilepuos, yacToTa, aMIJINTyga U
daza xomebauuii. [Ipy:KUHHBIN MasgTHUK.
MaremaTuuecKkuii MassTHUK. Y paBHEHUE
rapMoHUYecKuX KoJiebaunuii. IIpeBparleHue
SHEPrUHU IPY TFAaPMOHUUYECKUX KOJeOaHUAX.
KonebarenbHblii KOHTYp. CBOOOAHEBIE BJIEK-
TPOMATrHUTHBIE KOJIE0AHUS B UJeaJIbHOM
KoJie6aTeJIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MeXaHUUYEeCKUMU U 3JIeKTPOMATrHUTHBIMU
Kosebaruamu. Popmysaa TomcoHa. 3aKoH
COXpaHEHUs dHEPTUU B UAeaJTbHOM Kojeba-
TeJILHOM KOHTYpE.

IIpoBemeHue sKCIepUMEHTAa: HCCJIeIOBaHNEe 3a-
BHCHUMOCTHY IIePHOAa MaJILIX KoJieGaHUM rpysa
Ha HUTH OT AJWHBLI HUTH 1 MACCBLI I'py3a; HC-
cJeloBaHUe IIePEeMEeHHOr0 TOKa B I[eIN U3 II0-
CJIeIOBaTEebHO COeNUHEHHBIX KOHIEHCATOPA,
KaTyIIKd 1 PesucTopa.

O0bACHEHNEe OCHOBHBIX IIPUHIIUIIOB IeHCTBUA
TeXHUUYECKUX YCTPOMCTB, TAKUX KaK: dJIEeK-
TPUYECKUH 3BOHOK, FeHEepaTop IIepeMeHHOro
TOKa, JIUHUU 9JIEKTPOIepenay; M yCIOBUIT UX
0€e30IIaCHOr0 MPUMEHEHHUA B MPAKTUUECKON
KUBHU.

Pelrenue pacuéTHBIX 3aJa4d ¢ SBHO 3aJaHHOU
GusUUECKOH MOIEIbI0 C UCIIOJIb30BAHNEM OC-




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

IIpeacraBienue o 3aTyxXamIluxX KoJeOaHU-
ax. BelHy)KIeHHbIe MeXaHUYecKue KoJeba-
Husa. PesoHanc. BEIHY)KJeHHEIE 9JIEKTPO-
MaruuTHbIE KOJIeOAHUS.

ITepemenusniii Tok. CUHyCOUAANBLHBIA Iepe-
MEeHHBIN TOK. MOIITHOCTh IepeMeHHOT'0 TO-
Ka. AMILTUTYAHOE W MeHCTBYIOIIee 3HaYe-
HUe CUJIBI TOKa U HAUPAKEHUAd.
Tpauchopmarop. IIpousBoacTBO, Iepemaua
U nmoTpebJeHre dJIeKTPUYECKON dHEePruu.
IKOJIOTUYECKNEe PUCKY IIPU IIPOU3BOJACTBE
ayIeKTposHepruu. KyabTypa MCIoJIb30BaHUSA
DJIEKTPOSHEPTUH B MTOBCEIHEBHON JKMU3HU

HOBHBIX 3aKOHOB U (DOPMYJI, OIMCHIBAIOIIIUX
MexaHWYeCKUe U 9JIEKTPOMAarHuTHbIEe KoJieba-
HUA.

Onucanmve M3YYeHHBIX MEXaHUUYECKUX U DJIeK-
TPOMATHUTHBIX KOJe6aHUIl ¢ MCIOJBE30BAHUEM
GUBUUECKUX BEJIUUYUH: IIEPUOJ U YacTOTa KO-
naebaHUM, ammiautyga u (asa KosebaHU, 3a-
PO U cuyia TOKa B MpOIlecce TapMOHUYECKUX
9JIeKTPOMATHUTHBIX KOJe0aHM.

Pelltenre KauecTBEHHBIX 3aJa4 C OIIOPOU Ha
u3yUYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU, OIUCHI-
BaloOI[e MeXaHUuUYeCKre U 3JIeKTPOMarHuTHbIE
KoJiebaHUA.

Pa6ora B rpynnax npu mJaHWpPOBaHUU, IIPOBe-
IeHUUW U WHTEepPIpeTaluu pPe3yJbTaTOB OIIbI-
TOB, M aHAJIN3€ MOIOJHUTEJbHBIX NCTOUHUKOB
nHpoOpManuu Mo TeMe

Mexanuueckue u
9JIEKTPOMATHUTHBIE
BOJIHBI (5 u)

MexaHWYeCKUEe BOJIHBI, YCJIOBUA PACIPO-
crpadenus. Ilepuon. CKopocTh pacupocTpa-
HeHUA U NauHa BoJiHBI. [lonmepeuHble

¥ IPOAOJbHBIE BOJHBI. IHTEepdepeHIusa

u fudparknusad MeXaHUIeCKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. 'DOMKOCTE 3BYKa.
Bricora Tona. TemOp 3ByKa.

O06bsACHeHUE OCHOBHBIX IIPUHIIUIIOB AEHCTBUSI
TeXHUUYECKNX YCTPOMCTB M TEXHOJIOTHM, TAKUX
KaK: My3bIKaJbHbIe NHCTPYMEHTHI, VJILTPA3BY-
KoBasA AUArHOCTHKA B TeXHUKEe W MeIuIluHe,
pazap, paguoONpPUEMHUK, TeJIEBU30D, aHTEHHA,
Tenedpon, CBU-meus; u ycioBuii ux 6esomnac-
HOTO IPUMEHEeHUS B MPAKTUYECKOH KU3HU.




OJIEKTPOMAaTrHUTHBIE BOJIHBI. Y CJIIOBUSA U3JY-
YeHHsA BJIeKTPOMArHUTHBIX BOJIH. Baaumuasn
OpHeHTanusa BEKTOPOB E B, Us 3JIEKTPO-
MmarsuTHo# BosiHe. CBoiicTBa dieKTpoOMAr-
HUTHBIX BOJIH: OTpa)KeHUe, IpeJoMJIeHue,
noJgpusanua, gudparnud, nHTepdepeH-
nus. CKOpOCTh 3JIEKTPOMATrHUTHBIX BOJIH.
ITxaJsa 571€KTPOMArHUTHBIX BOJH. IIpume-
HEHUE BJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE
" OBITY.

TIpUHIUTIBEI PAAVIOCBASYU U TEJIEBUIEHUA.
Panuosnokarmus.

OJIEKTPOMAarHUTHOE 3arpssHeHne OKPY Kalo-
Ieil cpennl

Peirtenne pacuéTHBIX W KaueCTBEHHBIX 3a1a4
C OIIOPO¥ HA M3YUYEHHbIE 3aKOHBLI U 3aKOHO-
MEPHOCTH, OIHMCBLIBAIOIIME PACIIPOCTPAHEHUE
MeXaHUYeCKUX U 9JeKTPOMATHUTHBIX BOJIH.
UcnonbzoBanne nHOOPMAIIMOHHBIX T€XHOJIO-
TU# AJIs IONCKA, CTPYKTYPUPOBAHUSA, UHTEP-
OpeTanuy U IIPeACTaBIeHUA MHPOPMAIUN IPU
IOATOTOBKE COOOIIeHNiT 00 MCIIOJIb30BAHUN
9JIEKTPOMATHUTHBLIX BOJH B TeXHUKE.

YuacTue B pucKyccuu 00 3JI€eKTPOMArHUTHOM
3arpssHeHNMN OKDPYJKaloieil cpeabl.

PaGoTa B rpynmnax mnpu mJIaHUPOBAaHUU, IIPOBE-
IeHUUW W WHTEePIpeTaluu pe3yJbTaTOB OIILITOB
¥ aHaJIU3e AOMOJHUTEJIbHBIX UCTOUYHUKOB WH-
dopmanuu 10 TeMe

Onrtuka (10 u)

T'eomerpuueckasa ontura. IIpamonunHeiinoe
pacmpocTpaHeHue cBeTa B OJHOPOAHOII cpe-
ne. ToueuHBI!I UCTOYHUK cBeTa. JIydy cBera.
OTpaskeHue cBeTa. 3aKOHBLI OTPaKeHUA CBe-
Ta. ITocTpoeHMne M300paKEeHUI B IIJIOCKOM
3epKaJe.

IIpenomienue cBeTa. 3aKOHBI IPEJIOMJIECHUA
cBeTa. AGCOJIOTHBIN ITOKA3aTeb IPeJoMJIe-
Husa. [lorHoe BHyTpeHHee oTpaskeHue. IIpe-
IeJbHBIN YyToJ MOJHOTO BHYTPEHHErOo OTpa-
SKeHUS.

Hucnepcusa ceera. ClIoKHBIN cocTaB 6eI0T0
csera. IIBer.

ITpoBeneHUe sKcepuMeHTA: HAOIIOLEHUE TUIC-
Iepcuy CBeTa; U3MepeHUe MOKAas3aTess IIpe-
JIOMJIEHUSA CTEeKJa; UCCJeJOBaHUe CBOMCTB
n300pakeHuil B IWH3aX.

O0bsACHEHE OCHOBHBIX IIPUHIIUIIOB IeMCTBUA
TeXHUUYECKUX YCTPOMCTB M TEeXHOJIOTUM, Ta-
KUX KaK: OUKWU, JyIa, hoToamnmapar, IPoeK-
IIMOHHBIN anmapaT, MUKPOCKOII, TeJIeCKOTI,
BOJIOKOHHASA ONTHUKA, AU(PPAKIIMOHHAA PEIIET-
Ka, MOJISPOU/; W YCJIOBUI MX 6e30IacHOTO
OPUMEHEHUsS B IPAKTUUYECKOH JKU3HU.
Pemrenme pacuéTHBIX 3a7a4 ¢ ABHO 3aJaHHOU
Gu3UUECKON! MOJEIBI0 C UCIIOJIb30BAHUEM OC-




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

Cobuparoiire u paccernBaloliue JIMH3EI.
Toukada smuH3a. POKYyCHOE pacCTOAHUE U
ONITHUYECKas CUJia TOHKOM JimH3bI. IlocTpoe-
HUe n300pakeHuil B cOOMPAIONINX U pacce-
uBaromux Jua3ax. Popmysia TOHKON JIMH-
3bl. ¥YBeJIHUUeHNe, JaBaeMoe JIMH30M.
IIpenesbl IPpUMEHNMOCTY T€OMETPUUECKON
ONTHUKU.

BoanoBasa ontuka. IHTep(hepeHIIA CBETA.
KorepenTHble NCTOYHUKY. Y CIOBUSA HAOIIO-
IeHUA MaKCUMYyMOB U MUHUMYMOB B MHTED-
(depeHIINOHHOI KapTUHE OT ABYX cuH@as-
HBIX KOTE€PEHTHBIX MCTOUHUKOB.
Hudparkmusa cBera. [udpakmorHas pemieT-
Ka. YciaoBue HaOMIOAEeHNUA TJIABHBIX MaKCHU-
MYMOB IIPU NaJeHUU MOHOXPOMATUYIECKOTO
cBeTa Ha MUQMPAKIIMOHHYIO PEIIETKY.
ITonsapusanus cBera

HOBHBIX 3aKOHOB U (DOPMYJI reOMeTPUYECKON
ONTUKU.

ITocTpoenue u onucanme M300pasKeHUA, CO3-
IaBaeMOro IJIOCKUM 3€PKaJioM, TOHKOM JIMH-
301.

PacnosuaBanue (pusnuecKUX ABJICHUUN B OIIBI-
TaxX U OKPYKaIoOMIel KUBHU: IIPAMOJIMHENHOE
pacupocTpaHeHUe CBeTa, OTPaKeHUe, IIPEJIOM-
JeHue, nHTepPEPEeHNUA, JTUPPaKOIua U MIOJIA-
pusanusa cBeTa, JUCIEPCUs CBeTa.

AHanu3 ONTUYECKUX SABJIEHUM C MCIIOJIH30Ba-
HUEeM 3aKOHOB: 3aKOH IIPAMOJIMHENHOIO pac-
IPOCTPaHEHUA CBETA, 3aKOHBLI OTPAYKEHUA CBe-
Ta, 3aKOHBI IPEJIOMJIEHUA CBETA.

Onwucanuve ONTUYECKUX ABJICHUI C MCIOJIb30-
BaHUEM (pu3MUYeCKHUX BeJIMUYUH: (POKYyCHOE pac-
CTOSHUE U OITHUUEeCcKad CUJa JIMHIbI

PA3JEJ 6. OCHOBBI CHIEIIHAJIBHOU TEOPUU OTHOCUTEJBHOCTH (4 u)

Ocuorrl CTO (4 u)

T'paHuUNbl IPUMEHUMOCTHU KJIACCUYECKOH
MexaHuKU. [locTyaTel cruernuaabHON
TEOPUU OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTD
MOJIYJIs CKOPOCTU CBeTa B BaKyyMe,
HPUHIIUAI OTHOCUTEJIbHOCTY JNHIITEHA.

Pelrtenne xauecTBEHHBIX 3aJaY C OIOPOI Ha
M3yUYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (pu3u-
yeckue ABjeHusa mo teme «OcHoBbl CTO».
HcnonbsoBanue MHPpOPMAIIMOHHBIX
TEeXHOJIOTUH [IJIs IIONCKA, CTPYKTYPHUPOBAHUSI,




OTHOCUTEJIBHOCTh OTHOBPEMEHHOCTHU. 3a-
MeJJIeHre BpeMeHU U COKpAaIleHue JIUHEI.
IHeprusa U UMITYJIbC PEeJIATUBUCTCKON ua-
CTUIIBI.

CB#A3b MaccChl ¢ 9HEpTUel U UMIIYJIbCOM pe-
JSITUBUCTCKOM YaCTUIBI. JHEPTUSA MOKOSA

MHTEPIpeTAIluy U MPeACTaBIEHUA
nH(GOPMAIIUU MPU IIOATOTOBKE COOOIIeHMIA
0 IPAHUIAX IPUMEHNMOCTH KJIACCUUECKOH
MexaHUKHU u ocHoBax CTO

PA3JEJ 7. KBAHTOBAS ®U3UKA (15 u)

DJIeMeHThI KBaHTO-
Bo#t onTuku (6 u)

doTtonbl. Popmysa Ilnanka cBA3u sHEPTUU
¢doTOHA C ero YacTOTOU. OHEPTUA U
uMIyJabc GoToHa.

OTKprITHE U uccaemoBanue poroaddexTa.
OneiTel A. I'. CToseroBa. 3akousl ¢oTo-
a(pdexTa. YpaBHeHNE DUHINITENHA IJIs
doroadhderTa. «Kpacuaa rpanuiia» ¢oTo-
adderTa.

Hasnenue ceera. OnbiTe! II. H. JleGenera.
XuMuJyecKkoe aelicTBue cBeTa

O6bACHEeHNEe OCHOBHBIX IIPUHIIUIIOB IeHCTBUA
TeXHUUYECKUX YCTPOMCTB, TAKUX KakK:
¢doTosIeMEHT, (POTOAATUNK, COJTHEUHAS
GaTapes, CBETOAUOM; W YCJIOBUII nx Gesomac-
HOTO IPUMEHEHUs B IPAKTUUYECKON KU3HU.
Pemrenme pacuéTHBIX 3a7a4 ¢ ABHO 3aJaHHOU
(GUBUYIECKON MOJEJIBLIO C NCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMyJI KBaHTOBOH
ONTUKH.

PelteHue xayecTBEHHBIX 3a/a4 C OIOPOIl Ha
M3yUYeHHbIEe 3aKOHbI, 3aKOHOMEPHOCTU KBAaHTO-
BOU ONTHUKMU.

PacnosnaBanue GuauuecKux ABJIEHUN B yueb-
HBIX OIIBITax: (POTO3JEKTpUUYecKUuil a(deKT,
CBETOBOE JlaBJICHUE.

Onucanre M3yYeHHBIX KBAHTOBBLIX SBJIEHUI

¥ IPOILECCOB C MCIIOJb30BaHUEM (PU3UUECKUX
BEJINYUH: CKOPOCTDH 9JIEKTPOMATrHUTHBIX BOJIH,
IJVHAa BOJIHBI M YaCTOTa CBETA, DHEPTUA U UM-
nyJgbc (QOTOHA




IIpodonscenue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

CrpoeHue aToma
(4 9)

Mogens aroma Tomcona. OneiTel Pesep-
dopaa mo paccesHUIO o-uyacTtuil. Ilimanerap-
Hasa mozeab atroma. Iloctynarer Bopa.
WUsnyuenue u morioinenue ()OTOHOB IIPHU
mepexoje aTroMa ¢ OJHOTO YPOBHS 3HEPTUU
Ha apyroii. Buabsl cieKTpoB. COEKTp ypPOB-
Hel 5Hepruu aToMa BOJOpOoJA.

BoiiHoBEBIE cBoMicTBa yacTull. BoHEBI e
Bpoitnsa. KopnycKyaapHO-BOJIHOBOI aya-
JIU3M.

CroHTaHHOE W BBIHYKJEHHOE U3JIyUeHU’e

IIpoBenenue sKciIepuMeHTa: HaAOIIOIeHUE JIN-
HeYyaToro cieKTpa.

O0'BbsCHEeHTEe OCHOBHBIX IIPUHIIUIIOB AEUCTBUA
TEXHUYECKUX YCTPOHCTB, TAKUX KaK: CIIEK-
TPOCKOI, Jia3ep, KBAHTOBLINI KOMIIBIOTED;

¥ YCJIOBUM MX 0€30MaCHOr0 IPUMEHEeHUs

B IIPAKTUYECKON *KU3HU.

Pemrenue KauecTBEHHBIX 3a/au C OIIOPOI Ha
u3yJeHHbIe 3aKOHBI, 3aKOHOMEPHOCTU U (prsu-
uyecKue sABJeHus mo teme «CTpoenme aTomar.
PacnosnaBaHue QpusuuecKux ABJIEHUN B yuel-
HBIX ONBITaX: BOBHUKHOBEHUE JIMHENYATOro
CIIEKTpA.

AHann3 KBAaHTOBBIX IIPOIIECCOB U ABJIEHUI

C HCIIOJIB30BaHMEM IOCTYJIaTOB Bopa

AToMHOE AIpOo
(5 9)

IKCIEePUMEHTHI, TOKA3bIBAIOIIIAE CJIOMK-
HOCTh cTpoeHus Anpa. OTKpPBITHE pagroaK-
tuBHOCcTU. OnIBITEI Pesepdopaa mo ompene-
JIEHUIO COCTAaBa PAANOAKTUBHOTO U3JIyue-
Husa. CoiicTBa anbda-, 6era-, raMmmMa-ua-
JaydyeHusd. Biusuue pagnoakTUBHOCTU

Ha JKUBBIEe OPTaHU3MBbI.

OTKpBITHE IPOTOHA U HelTpoHa. HyKJI0H-
Has Mozenb saapa [eiizenbepra—lBaneHKO.

IIpoBeneHre yUEHNUYECKOr0 9KCIIEPUMEHTA:
uccJIefoBaHUe TPEKOB YacTull (II0 TOTOBLIM
doTorpapusam).

O0bACHEHEe OCHOBHBIX IIPUHIIUIIOB Jei-
CTBUA TEXHUUYECKUX YCTPOMCTB, TAaKUX KaK:
Io3uMeTp, KaMepa BuiabcoHa, AAepHBIH
peaxTop, aToMHas 6omM0a; U YCIOBUIT UX
6e30IIaCHOTO IMIPUMEHEHHUSI B IIPAKTUUYECKON
SKM3HU.




3apsan agpa. MaccoBoe umcio agpa. 1so-
TOWBI.

Anbda-pacnag. SIeKTPOHHBIN U MO3UTPOH-
HBIT OeTa-pacuan. amma-usayuenue. 3a-
KOH paJMOaKTHBHOIO pacraja.

JHepruA CBA3U HYKJOHOB B Anpe. SImepHble
cuibl. [TledeKT Maccel axpa.

Snepubie peaknuu. [legeHue u cuHTE3
Anep.

AnepHbIit peakTop. TepMosaaepHBINT CUHTES.
IIpo6yieMBbl U IIEPCIIEKTUBHI ANEPHOM dHEDP-
TeTUKU. OKOJIOTUYEeCKHUe acleKThl ANepHOi
9HEPreTUKU.

dyeMeHTapHbIe YacTUIlbl. OTKPBITHE TIO3U-
TPOHA.

Mertonbl HAGIIOJEHUS U PETUCTPAIIUU dJIe-
MEHTapPHBIX YaCTHIL.

DyHAaMeHTAJIbHbIEe BBAUMOIEHCTBUS.
EpuscTBO QDM3MUECKOM KapTHUHBI MUPa

Peltenue xayecTBEHHBIX 3aJaY C OIOPOIM Ha
U3y4YeHHbIe 3aKOHBI, 3aKOHOMEPHOCTHU U (pu3u-
yecKUe SABJIEHUS II0 TeMe « ATOMHOE AIpOo».
PacniosnaBanme pusnuecKux ABJIEHUI B yueo-
HBIX OIIBITaX U B OKPY:KAaIoOIlei KU3HU: ecTe-
CTBEHHAA M MCKYCCTBEHHASA PASUOAKTUBHOCTD.
Onucanune M3yYeHHBIX KBAHTOBBLIX SABJIEHUI U
IPOILECCOB C MCIIOJb30BaHNEM (PU3NUECKUX Be-
JUYUH: IIePUOJ IIoJypacuaga, d9HepPrus CBA3U
aTOMHBIX fAIep.

AmHaiu3 IpoIeccoB U SIBJIEHUN C MCIIOJIb30Ba-
HHEeM 3aKOHOB U IIOCTYJIATOB: 3aKOH COXpaHe-
HUA BJIeKTPUUECKOro 3apsfa, 3aKOH COXpaHe-
HUSA MacCOBOTO YHCJIa, IOCTyJaaThl Bopa, 3a-
KOH PaJMOaKTUBHOIO pacmaza.
Hcnonb3oBanue MHPOPMAIIMOHHBLIX TEXHOJIO-
TU# AJIs IONCKA, CTPYKTYPUPOBAHUA, UHTEP-
mpeTanuy U IIPeACTaBIeHUaA NHPOPMAaIuN IPU
IOATOTOBKE COOOINEeHNIT 0 IPUMEHEeHU! 3aKO0-
HOB KBAaHTOBOM (DUBUKU B TEXHUKE U TEXHOJIO-
TUSaX

PA3JIEJ 8. 9JIEMEHTHI ACTPOHOMHHU U ACTPO®U3SUKH (7 4)

DJIeMEHTHI
acTpo(PusuKU
(7 9)

Jramnbl pa3BUTUA acTpoHOMUU. [IpuKIagHOE
¥ MUPOBO33PEeHUYECKOe 3HAUeHUEe aCTPOHO-
MUMH.

Bun ssBésguoro ne6a. CosBesnusa, ApKue
3BE3MbI, IJIAHETHI, UX BUAMMOE IBUKEHUE.
ConHeuyHas1 cucreMa.

IToaroToBKa cOOOIIEHUIT O METOAAX MHOJIyUe-
HHUA HAYYHBIX ACTPOHOMUYECKUX 3HaHHfI, oT-
KPBITUAX B COBPEMEHHO aCTPOHOMUU.
BrinmostHeHME 3ajaHUll, IPOBEPAIOIIIUX BJIale-
HUE OCHOBOIIOJIATaIOIUMU ACTPOHOMUUECKUMU
IIOHATUAMMU, IIO3BOJAKIIMMUA XapaKTepu30-




OxoHuaHue

TemaTuueckuit
0JI0K, TeMa

OcHOBHOE cofep:KaHue

OcHOBHBIE BHIBI TEATEJIFHOCTH YYAIIMXCHA

Couanie. ConHeuHnass akTUBHOCTh. McTou-
HuK sHepruu CoJyiHIIa 1 3BE3.A. 3BE3NEHI,

MX OCHOBHBIE XapaKTepucTuKu. [[marpamma
«CIIEKTPAJIbHBIN KJaCC — CBETUMOCTb» .
3BE3ABI IIaBHOM IIOCJIEI0BATEIBHOCTH!.
3aBUCHUMOCTDH «Macca — CBETUMOCTb»

IJiA 3BE3] TJIaBHOM MOCJIeI0BATEILHOCTH.
Buyrpennee crpoenue 3B€37. CoBpeMeHHEBIE
IpeJCTaBJIeHUA O IIPOUCXOMKIEHUUN U DBO-
gionuy CoJiHITa 1 3BE3M. OTanbl ‘KU3HU
3BE3I.

Miueunprii IIyte — mamma amaxkTuka.
ITonoxenue n geukenue Conuma B I'amak-
Tuke. Tunsl rajakTuk. PaguorajakTuru

U KBasapbl. YEpHBIE ABIPHI B AApax rajak-
THUK.

Bcenennasa. Paciiupenue BecenenHo.
3akon Xab6sa. Pasberanme rajJakTuk.
Teopusa Bousbioro B3priBa. PenukToBoe us-
JyJyeHue.

Macmrabuas crpykrypa Bcenennoii. Mera-
raJakKTUKa.

Hepeménnbie npo6aeMbl aCTPOHOMUU

BaTh IIPOIECCHI, IPOUCXOASAINNE B 3BE3MAX,

B 3BE3IHBIX CHCTEMAaX, B MEXKTaJIaKTUUEeCKOHN
cpelie; OBUXKEHUE HEOECHBIX TeJI, 9BOJIIOI[IIO
3BE31 1 BceseHHOI.

IIpoBemenue HaGIIOAEHNI HEBOOPYIKEHHBIM
TJIA30M C HCIIOJIb30BaHMEM KOMIILIOTEPHBIX
IPUJIOKEHUI AJIS OUPeNeJIeHUs IOJOKeHUA
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OC-
HOBHBIE co3Be3qusa CeBepHOTO MOJYIIapusa U
APKUe 3BE3MAHI.

ITpoBenenue HabOAeHUIT B TejecKon JIVHBI,
naauer, Mieunoro Ilytu




OBOBIIAIONIEE IOBTOPEHUE (4 1)

CucremaTusanus
u 0000IIeHne
MaTepuajia Kypca
dusuru (4 1)

Poap pusukm u acTpoHOMUU B SKOHOMUUE-
CKOM, TEXHOJIOTUYECKOM, COIINAJIbLHON U
3TUYECKOH chepax NeATEeSIHHOCTU UYeJIOBEKA;
PoOJb 1 MecTO (GPUBUKU U aCTPOHOMUU B CO-
BPEeMeHHO! Hay4YHOU KapTUHE MUPA; POJb
dusuueckoll Teopuu B (opMUpPOBAHUY
nIpejcTaBiIeHUH 0 (pusnueckoii KapTuHe MU-
pa, MecTo hU3UUECKON KapTUHLI MUpa B
0o0IIeM PAAY COBPEMEHHBIX €CTECTBEHHO-HAa-
YYHBIX IIPEJCTABJIEHUN O IPUPOJE

YuacTue B JUCKYCCHUU O PO (PUBUKU U
aCTPOHOMHUHU B Pa3JIUUHBLIX cepax aesaTebHO-
CTH 4YeJIOBeKa.

ITogroToBKa coobIieHuit 0 Mmecte GU3UIECKON
KapTUHBI MUPA B PALY COBPEMEHHBIX IIPe[-
CTaBJICHUI O IPUPOJIE.

BroinosiHeHve yueOHBIX 3aJaHUil, 1€ MOHCTPH-
PYIOIINX OCBOEHUE OCHOBHBIX IOHATUM, hU3HU-
YeCKHUX BeJUYUH U 3aKOHOB Kypca (pusukrm
10—11 xiaccos

Peszeps (3 1)






