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YBaxxkaemblie KoJieru!

IIpoucxogsias B HaCTOAIIUNA MOMeHT pedopma oO0Iero oo-
pasoBaHusa Poccuiickoit @eneparium cBsA3aHa C BBeJI€HUEM B JIeTi-
cTBUe (hemepaabHBIX IOCYIapPCTBEHHBIX 00pa3oBaTeIbHBIX CTaH-
naptoB (mamee — DPI'OC). ®I'OC mauaapHOrO 00IIIETO OOPa3oOBa-
HuA OBLT yTBepP:KIeH mpukasoM MwuHucrepcTBa o0pasoBaHUA U
Hayku Poccuiickoii @enepanuu B koHie 2009 roga, ®T'OC oc-
HOBHOTO 001rero obpasoBauusa — B KoHile 2010 roga. ®I'OC —
5TO PAMOYHBLIA HOPMATUBHBIA HJOKYMEHT, KOTOPBINI OonpenesseT
TpU BUJa TPeOOBAaHUI K OCHOBHOM 00pas3oBaTeJIbHOI mporpaMMe
00pas3oBaTeIbHOTO YUPEKAeHUA, MMEIOIIero rocyaapCTBEHHYIO
aKKpeIUTaInio: TpeboBaHUsA K CTPYKType IIporpaMmbl, Tpe6o-
BaHUA K pe3yJabTaTaM OCBOEHUS IIPOrpaMMbI IIPeIMeTHbIM, Me-
TaAlIpeMEeTHBIM U JINYHOCTHBIM, TPEOOBAHUA K YCIOBUIM pPeasiu-
danuu mporpamMMbl. Kakmoe oOpasoBaTelbHOE YUpesKIeHue,
uMelIee TOCYIZApPCTBEHHYIO aKKpeIUTaluio, paspabaTbIBaer
OCHOBHYIO 00pasoBaTeIbHYIO IIPOTPAMMYy CAMOCTOSTEJbHO.
denepanabHble TOCYAAapPCTBEHHBIE 00pasoBaTeIbHbIE CTAHAAPTHI
00ecIIeunBalOT BapUATHBHOCTh COJEPKAHMUS OCHOBHBIX oOOpa-
30BaTeJbHBIX IIPOTPaMM, BO3MOKHOCTHL (hopMHUpOBaHUsS obOpa-
30BaTeJIbHBIX MPOTPAMM Pas3IMYHOTO YPOBHS CJI0KHOCTH W HAa-
IPAaBJEHHOCTH C YUETOM 00pa3oBaTeJbHBIX IOTPEOHOCTEM U CII0-
cobHocTelt obOyuaromuxcs. Takum obOpasom, mpu paspaboTKe
OCHOBHOM 00pas3oBaTEeJIbHON HIPOrpaMMbl YUHUTBHIBAIOTCSI THUII U
BUJ 00PA30BATENBHOTO YUPEKAeHU, 00pasoBaTeabHbIe TOTPes-
HOCTH U 3aIIPOCHI yYaCTHUKOB 00pa3oBaTeJIbLHOTO IIpoIecca.

OcuoBHasi obGpasoBaTejbHasI IIporpamMMa 00pasoBaTeJIbLHOTO
VUpekIeHnsa CKJIAAbIBAaeTCA W3 IIPOrpaMM HAYaJbHOTO OOIIero,
OCHOBHOTO 00IIero 1 cpenqHero (IIoJHOoT0) 00Iero oopasoBauusa U
BKJITOUAET TPU pasjea: IeJIeBOil, Coaep:KaTeIbHBIN 1 Opranunaa-
IUOHHBINA. YUYHUTE/Nb-IIPEIMETHUK IIPUHUMAET ydacTue IIpesKie
Bcero B (DOPMUPOBAHUM COMEP;KATEIbLHOTO pasfesia OCHOBHOI
o0pasoBaTeJbHOII HPOrpPpaMMbI, TAK KaK MMEHHO B 9TOT pasfel
BXOIAT paboune IIPOrpaMMbl OTAEJIbHBLIX YUeOHBIX IIPEeIMETOB,
KYpPCOB, OPUEHTHUPOBAHHBIX HA JOCTUKEHHE IPeIMEeTHLIX, MeTa-
IpeIMeTHBIX U JUYHOCTHBIX Pe3yJbTaTOB, OMMMCAHHBLIX B Ileje-
BOM pasjiejie OCHOBHOIT 00pa30BaTeIbHOM IPOTPaAMMEI.



NMPOrePAMMA OCHOBHOIO
OBLLUEIro OBPA3OBAHUA.
OPUSUKA.

7—9 knaccol

ABTopbl: A. B. lepsiwkuH, H. B. @unonosuy, E. M. lymHuk

NOACHUTENBbHAA 3ANUCKA

IIpennaraemas pabouas mporpamMma peajnu3yercs B yueo-
Hukax A. B. Ileppimkuna «®Pusuka» ajs 7, 8 Kiaaccos u A. B. Ile-
primkuHa, E. M. I'yrHUK «Pusuka» aiad 9 Kiacca cucreMsbl «Bep-
TUKAJIb» .

IIporpamma cocTaByieHa Ha ocHOBe DPyHIaMEHTAJIBLHOTO sapa
comep:KkaHUs obOIrero oopasoBanus u TpeboBaHUI K pe3yJbTa-
TaM O0yUYeHUs, IpeacTaBIeHHbIX B CTaHIapTe OCHOBHOI'O O0IIle-
ro oopasoBaHUA.

IIporpamma ompezeasieT coaeps;KaHue U CTPYKTYPY YUeOHOTo
MaTepuaJa, I0CJaeq0BaTeIbHOCTb ero U3yUYeHusd, IIyTU (popMUPO-
BaHUS CHUCTeMBbl 3HAHUI, YMEHUH W CIIOCO00B JeATeIbHOCTH,
pasBUTHUSA, BOCOUTAHUSA U COMAJIU3ANUN yUarmuxcs. [Iporpam-
Ma MOJKeT HCIIOJIb30BaThCs B 00IIle00pa3oBaTeIbHBIX yUpesrKiae-
HUAX PA3HOTO IPOPUJIIA.

IIporpamma BKJIIOUAET IMOSACHUTEIBHYIO 3aIlIMCKY, B KOTOPOM
IpPOIMUCAaHbl TPeOOBaHUA K JUYHOCTHBIM U MeTalpeIMeTHBIM
pesyabTaTaM OOYUEHUS; COAepP:KaHue Kypca ¢ IepeuyHeM pasjie-
JIOB C YKasaHWeM YHCJIa YacoB, OTBOAMMBIX HA WX WU3YyUYeHUeE,
U TpeOOBAHUAME K IIPeIMETHBIM pe3yjJbTaTaM O0yUYeHMUs; TeMa-
TUYeCKOe IIJIaHNPOBaHUeE C OIpeesieHreM OCHOBHBIX BUIOB yueb-
HOM IeATeJTbHOCTH IITKOJbHUKOB; PEKOMEHIAIUY 10 OCHAIIEHUTO
y4eOHOTro mpoIiecca.

06wan xapaKTepuCcTUKa yuebHoro npegmera

IIKoABHBIN KypC (PUBUKU — CUCTEMOOOPA3YIOIINI AJIs
€CTeCTBEHHO-HAYyYHBIX IPEIMETOB, IOCKOJIbKY (hm3muecKue 3a-
KOHBI, JIeKalllue B OCHOBEe MUPO3JAHNA, ABJIAIOTCA OCHOBOH! CO-
IepsKaHusg KypPCOB XUMWUU, Omojoruu, reorpadmu U acTPOHO-
muu. PusuKa BOOPYIKAET IITKOJbHUKOB HAYYHBIM METOAOM IIO-
3HAHUSA, IO3BOJAIOIIUM IOJYYaTh OO0BEKTHUBHBIE 3HAHUA 00
OKpYJKaloIieM MUpe.
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B 7 u 8 kiraccax IpoUCXOAUT 3HAKOMCTBO C (PUBUUECKUMU AB-
JIeHUSMU, METOIOM HayUYHOTO MO3HAHUS, (DOPMUPOBAHE OCHOB-
HBIX (PUBWUYECKUX IMOHATUN, IPUOOpeTeHre YMEHUU H3MePATH
(busmyecKne BEJIWUYUHBI, IPOBOAUTH JAOOPATOPHBIN SKCIEPU-
MEHT II0 3aJaHHoil cxeme. B 9 Kilacce HaumHAaeTCA U3yUyeHUe OC-
HOBHBIX (PUBUUYECKUX 3aKOHOB, JabopaTopHbIe PabOTBI CTAHO-
BATCA 60Jiee CIOMKHBIMU, MIKOJbHUKHU yUaTCA MJIAHNPOBATH 9KC-
TIePUMEHT CAMOCTOATETbHO.

IMeaun usyuenuss GUSUKU B OCHOBHOI IITKOJIE CIAeAVIOIIE:

e YCBOEHUE yUAITMMUCS CMbICJIA OCHOBHBIX MOHSATHUN U 3aKO-
HOB (OMBUKU, BBAUMOCBA3U MEKIY HUMU;

o (hopMHUpOBaHUE CHUCTeMBbI HAYUYHBIX 3HAHHUI O HmpUpoje, ee
(byHIaMeHTaJbHBIX 3aKOHAX [IJs IIOCTPOEHUS TMpPeINCTaBJIeHUS
0 GUBUYECKOUN KapTUHE MUPA;

e CHCTEMAaTHU3AIUA 3HAHUI 0 MHOT000pa3u 00'beKTOB 1 SABJIe-
HUM IPUPOIBI, O 3aKOHOMEPHOCTSIX ITPOIECCOB U O 3aKOHaAX (pu-
BUKU [IJ5S OCO3HAHUS BO3SMOYKHOCTHU PA3yMHOTO HCIIOJIb30BaAHUS
IOCTHIKEHUI HAYKU B JAJIbHEUIIIEM PAa3BUTUN IIUBUIN3AINN;

o opMupoOBaHUEe YOEIKIEHHOCTH B IIOBHABAEMOCTU OKPYKaI0-
II1ero MUPa U JOCTOBEPHOCTY HAYUYHBIX METOMOB €TI0 N3YUeHUT;

e OpPraHU3aI A SKOJOTUYECKOTO MBIIJIEHUA U IEHHOCTHOTO
OTHOIIIEHUS K IIPUPOJE;

e PA3BUTHE MO3HABATEJbHBLIX WHTEPECOB W TBOPUYECKHUX CIIO-
coOHOCTe! yualuxcs, a TaK:Ke MHTepeca K PACIIUPEeHUI0 U yr-
ayoaeHuo (PU3WYECKUX 3HAHUUN W BbIOOpa (PU3UMKU KaK MIPOo-
(PUIBHOTO IIpeaMeTa.

Hoctusxenue 1eseil obecrednBaeTCs pelieHueM CJIeYIOIInX
3amayu:

e BHAKOMCTBO YUYAIlIUXCSA C METOJAOM HAYUYHOTO IO3HAHUA U
MeTOaMU UCCJIeJOBAHUSA 00BEKTOB 1 ABJIEHUN IPUPOIHI;

o IPpHOOpETEeHNE YUAIIIUMUCS SHAHUN 0 MEeXaHUYECKUX, Tell-
JIOBBIX, DJEKTPOMATHUTHBIX M KBAHTOBBIX ABJIECHUAX, QU3UUE-
CKUX BEJINUYMHAX, XapPaKTEePUSYIOIINUX ST IBJICHUI;

o (hopMHUpOBaHUE Y yUAIIUXCA YMEHUH HAOJI0IaTh MIPUPOA-
Hble SBJIEHUS U BBIMOJHATEL OIBITHI, JJabopaToOpHbie PabOTHI U
AKCIIepMMEHTaJIbHBIE NCCIELOBAHNUA C UCIIOJb30BAHNEM N3MEPU-
TEJbHBIX NIPUOOPOB, HMIMPOKO IPUMEHAEMBIX B IIPAKTUUYECKOI
JKUBHU;

e OBJIAJIEHUE YUAIUMUCA TAKUMU OOIeHAYUHBIMY TOHATUS-
MU, KaK OPUPOJHOE ABJEHWE, dSMIOUPUUYECKU YCTAHOBJIEHHBIHN
dakT, mpobiaema, TUIOTE3a, TEOPETUUYECKUI BBHIBOJ, PE3YyJIbTAT
9KCIIEPUMEHTAaJIbHOM IPOBEPKH;

o TIOHMMAaHME YUYAIIIUMUCA OTJIUUYNI HAYUHBIX JAHHBIX OT He-
IpOBepeHHOUN nH(MOPMAIINHU, IIEHHOCTU HAYKU /I YOBJIETBODE-
HUST OBITOBBIX, IPOUBBOACTBEHHBIX U KYJbTYPHBIX ITOTPeOHOC-
Tell yesJOBEKA.



JlaHHBIN KypC ABJIAETCA OAHUM U3 3BeHbEeB B (DOPMUPOBAHUU
€CTEeCTBEHHO-HAYUYHBIX 3HAHUU yUYallIUXCS HAPAAY C XUMWUEH,
OuoJiorueit, reorpadueii. [IpuHIIUT TOCTPOEHUA Kypca — 00B-
eIVHEeHNe Hu3y4aeMbIX (PAKTOB BOKPYI OOIUX (PU3UUECKUX
uxei. ITo MO3BOJUJIO pPacCMaTPUBAaTh OTHEJbHbIE SBJIEHUA U
3aKOHBI, KaK YacTHBIE caydyan 6oJjee o0IUX ITOJIOKEeHNIT HAYKU,
YTO CIIOCOOCTBYET MOHMMAHUIO MaTepuajia, Pa3BUTUIO JIOTUYEC-
KOTO MBITILJIEHUS, a He IIPOCTOMY 3ayUnBaHUIO (haKTOB.

Wsyuenue cTpoeHUs BelecTBa B ( KJiacce CO3MAaeT IIpeacTaB-
JIeHUS O MO3HABAE€MOCTH SIBJIEHUII, MX 00YCJIOBJIEHHOCTH, O BO3-
MOKHOCTHY HEIIPEePBLIBHOTO yTIJAyOJeHUsA U MONOJHEeHUs 3HaHWIA:
MOJIEKyJia — aTOM; CTPOeHHe aToMa — 3JIeKTPoH. [lajsiee sTu;
3HAHUSA UCHOJB3YVIOTCA MPU U3YUEHUUW MAacchl, IIJIOTHOCTU, JaB-
JeHusd rasa, 3axoua Ilackanis, oObsACHEHUN HM3MEHEHHS aTMO-
cepHOro TaBJeHUA.

B 8 kJacce mpomoJsizkaeTcs HMCIIOJb30BaHME 3HAHUN O MoJe-
KyJaxX IpPU WU3YUYEeHUU TeIJIOBBbIX ABJeHWU. CBeleHUA IO 9JIeK-
TPOHHOU TEOPUM BBOAATCS B pasdese «IeKTPUUECKUe ABICHUT» .
Hajee n3y4armoTcsa 9JIeKTPOMATrHUTHBIE U CBETOBBIE ABJIEHUA.

Kypc pusuru 9 Kiacca pacimupsaeT U CUCTEeMaTU3UPYeET 3Ha-
HHuA 110 GuU3nKe, IMOoJYyUeHHbIe yUalluMuca B 7 u 8 Kjaccax, moJ-
HUMAasd UX Ha YyPOBEHDb 3aKOHOB.

HosbIM B comepskaHuu Kypca 9 Kjiacca sIBJISIETCSA BKJIIOUEHUE
acTpo(pm3nUecKOro MaTepruajia B COOTBETCTBUU C TPEOOBAHUAMU
dIrocC.

MecTo npeagmMmeTa B y'-lesHOM nnaHe

B ocHoBHOI 1mIKOJIe pu3MKa usydaercd ¢ 7 mo 9 Kiacc.
YuebusbIit mian coctaBiasgeT 210 yueOHBIX YacoOB, B TOM UKCIe B 7,
8, 9 kaaccax mo 70 yueGHBIX YacoB U3 pacuera 2 yueOHBIX yaca
B HeJeJIio.

B cooTBeTcTBUY C YyUEOHBIM ILJIAHOM Kypcy (HDUSUKU IIpeaIle-
cTByeT Kypc «OKpy:Kaloluii MUp», BKJIOUYAIOIINNA HEKOTOPHIE
3HaHUA U3 obJacTu QU3NKU U acTpoHOMUu. B 5—6 Kjraccax Bos-
MOKHO TpemojaBaHue Kypca «BBemeHuMe B ecTeCTBEHHO-HAyY-
HbIe IpeaMeThl. EcTecTBO3BHaAHME» , KOTOPBIN MOYKHO paccMaTpU-
BaTh KaK NPOIEAeBTUKY Kypca GusnKu. B cBoio ouepenb, comep-
JKaHMe Kypca (DUBUKU OCHOBHOUM IIKOJIBI, SIBJISASCH 0Oa30BBIM
3BEHOM B CHCTeMe HEeIPEePHIBHOTO eCTeCTBEHHO-Hay4YHOTro obpa-
30BaHUS, CIYIKUT OCHOBOH IJIA MOCJIEAYIOIel YPOBHEBOM U IIPO-
dunpHOM nUuddepeHIIUAIINA.

Pe3ynbTaThl 0CBOEHMSA KypCa

JINYHOCTHBRIMU pe3yJbTaTaMu o0yueHUA (PUIUKE B OC-
HOBHOI IITKOJIe ABJISAIOTCH:
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e c)OPMUPOBAHHOCTH TO3HABATEIbHBIX MHTEPECOB HA OCHOBE
pPasBUTUA UHTEJJIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEH yua-
IUXCH;

e YOEIKIEHHOCTh B BOBMOYKXHOCTH MO3HAHUS IIPUPOIBI, B HEOO-
XOAVWMOCTH Pa3yMHOTO WCIIOJIb3OBAHUA MOCTUIKEHUN HAYKU U
TEeXHOJOTUH IJIA JaJIbHENIIeTr0 Pa3BUTUA UeJIOBEeYecKOoTo o0Iie-
CTBa, YBa’KeHUe K TBOPI[AaM HaYKU U TEXHUKW, OTHOIIIeHUe K (Pu-
3UKe KaK BJIEMEHTY O0IIeYeI0BeYeCKO KYJIbTYPHI;

e CAMOCTOATEJBHOCTH B IPUOOPETEHNY HOBBIX SHAHUI U IPAK-
TUUYECKUX YMEHUIA;

e TOTOBHOCTH K BBIOODPY *KM3HEHHOTO IYTH B COOTBETCTBUU
¢ COOCTBEHHBIMU MHTEPECAMU 1 BO3MOKHOCTSIMU;

e MOTHBANUA 00pa30oBaTEIbHOU NEeATEIHLHOCTU MIKOJbHUKOB
Ha OCHOBE JINYHOCTHO-OPMEHTUPOBAHHOTO MOIX0/1a;

e (hopMupoBaHUE IEHHOCTHBLIX OTHOIIEHWIN APYyr K APYTY,
YUYUTEJII0, aBTOPAM OTKPBITUN U N300peTeHnii, pesyabTaraM o0y-
YeHUA.

MeTtanpegMeTHbIMHU pe3yJbTaTaMu oOyueHUA (Gu3UKe B OC-
HOBHOM IITKOJIE SIBJISIOTCSH:

e OBJIaJIeHNE HaBBIKAMU CAMOCTOATEJHLHOTO IIPUOOpPEeTeHUA
HOBBIX 3HAHW, OPTaHMW3AIUU Y4YeOHOUN [MeATeJTbHOCTH, IIOCTa-
HOBKU IleJiell, IJIAaHUPOBAHUS, CAMOKOHTPOJIS 1 OI[eHKU Pe3yJib-
TATOB CBOEN AeATEeJIbHOCTU, YMEHUSIMHU IIPEeABUIETh BOSMOYKHBIE
pes3yabTaThl CBOUX NeliCTBUIA;

e IIOHUMAaHWE PA3JIUYNN MEKIY UCXOTHBIMU (haKTaMU U TH-
moTes3aMu IJiA UX O0'BbSICHEHUS, TEOPETUYECKUMU MOJAEJAMU U
peasbHBIMU O0'beKTaM!, OBJIAJIeHNE YHUBEPCAJIbHBIMU YUeOHBI-
MU AeHCTBUAMU Ha IIpUMepPax I'uIloTes AJIsd 00bACHEeHU A N3BeCT-
HBIX (aKTOB M SKCIEPUMEHTAJbHON IIPOBEPKU BBIJBUTAEMBIX
TUIIOTE3, Pa3pabOTKM TeOPeTUUYEeCKUX MOoJesiell HPOIeCcCOB MU
SABJICHUI;

o (hopMupoBaHUE YMEHUI BOCIPUHUMATD, TepepadaTbIBaTh U
OpeIbABIAT, MHGOPMAIIUIO B CJIOBECHOUN, 00pa3dHO, CUMBOJIU-
YecKo# (opmMax, aHAJIU3UPOBATh M mHepepabaThIBaTh IOJYyYeH-
HYI0 mHQOPMAIIUIO B COOTBETCTBUY C IOCTAaBJIEHHBIMU 3a/laUyaMu,
BBIJIEJIITH OCHOBHOE coflep:KaHue ITPOYMTAHHOTO TeKCTa, HaXo-
OUTH B HEM OTBETHI Ha IOCTaBJEHHbIE BOIIPOCHI U U3JIaraTh ero;

e IPpMOOPETEHNE OIBITA CAMOCTOSTEJIbHOTO ITOUCKAa, aHAJIN3a
u oTOopa MHMOPMAIUU C UCIIOJIH30BaHNEM PA3JIUUHBIX UCTOUHU-
KOB M HOBBIX WH(GOPMAIIMOHHBIX TE€XHOJIOTUN IJIA PEIIeHusd I10-
3HaBaTeJIbHBIX 3a7a4;

e PA3BUTHE MOHOJIOTUYECKON U AMAJOTUYECKOHN pedu, yMe-
HUA BBIPAXKATh CBOU MBICJIA U CIIOCOOHOCTHU BBHICJIYIIINBAThL cobe-
CelHNKAa, IOHNMATh €er0 TOUKY 3PeHUs, IPpUu3HaBaTh IPaBo APYy-
roTo0 YeJIoBeKa Ha UHOe MHEHUE;



e OCBOEHUE TIPUEMOB [ENCTBUA B HECTAHAAPTHBIX CHUTYya-
MUAX, OBJaJIeHNEe DBPUCTUUYECKUMU METOJaMU PeIIeHuA TPoo-
Jaem;

o (hopMUpPOBaHUE YMEHUI paboTaTh B IPyIIe C BHINOJHEHUEM
Pal3JIMUYHBIX COIMAJbHBIX POJIel, MPEeJCTaBIATH W OTCTAaWBATh
CBOU B3TJIAABI 1 YOEXKIEHUA, BECTU JUCKYCCHIO.

IIpenmeTHBIe pe3yabTaThl O0yUeHUsA (U3UKE B OCHOBHOI
IIKOJIE TIPEICTABJIEHBI B COAEePIKAaHNM Kypca II0 TeMaM.

COLEPXXAHWNE KYPCA
7 knacc (70 4, 2 4 B Hepenw)

BeepeHue (4 )

dusmka — HayKa o mpupoge. PuamuecKue SABJIEHUA.
dusuueckue cBoiicTBa Tes. HabaioneHue u onucanue uauye-
CKUX sdABJeHUi. PusmuecKre BeJIMUUHBI. V3mMepeHUA (pusude-
CKUX BEJWYUH: AJIUHBLI, BpEMEeHU!, TeMIlepaTypbl. PusndecKue
npubopsl. MesxkayHapoaHasa cucTeMa equHUI. TOUYHOCTh W IIO-
T'PEITHOCTDL U3MepeHn. PusmKa u TeXHUKA.

OPOHTANIbHAA NABOPATOPHAA PABOTA

1. OmpenesieHue I1eHbBI JeJIeHUA U3MEePUTEIbLHOTO0 ITpubopa.

ITpegMeTHBIMU pe3yJabTaTaMu OOYUYEHUA 110 JAHHOU TeMe SB-
JISIOTCA:

— moHuMaHNe (HUBUUYECKUX TePMUHOB: TeJO, BEIIeCTBO, Ma-
TepUs;

— yMeHUe MPOBOAUTH HaOJIOAeHUuA (PU3NUYECKUX SIBJIEHUI;
u3MepATh (PUBNUECKNe BEJIUUYUHBI: PACCTOSHUE, ITPOMEKYTOK
BpeMeHU, TeMIIepaTypy; OIpeneaTh IeHy AeJeHUs [ITKAJIbI IPU-
0opa ¢ y4eToM IIOTPEeITHOCTH U3MEePeHU;

— MOHUMAaHNe POJIM YUeHBIX Halllell CTPaHbl B PA3BUTUU CO-
BpeMeHHO! (PU3UKU U BIUAHUN HA TEXHUYECKUN 1 COIUATbHbBINA
mporpecc.

NepBoHayanbHble cBefeHNA
0 cTpoeHuu BelecTsa (6 )

Crpoenue BeiriecTBa. OIBITHI, HOKa3bIBAIOIIIIE ATOMHOE
cTpoeHme BeliecTBa. TeIIoBoe ABUKEHWE ATOMOB U MOJEKYJI.
BpoynoBckoe au:kenne. [[udgdysus B rasax, :KUIKOCTAX U TBEP-
IBIX TejlaX. BsaummomeiicTBre YacTUIl BelfecTBa. ArperaTunie co-
CTOSTHUA BeriecTBa. Mofesnn CTPOeHUs TBEPAbIX TeJ, ;KUIKOCTeHN
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u rasoB. O0bsCHEeHNE CBOUMCTB ra3oB, KUAKOCTEH U TBEPABIX TeJ
HA OCHOBE MOJIEKYJISPHO-KMHETUUECKUX IIPEeICTABICHUM.

OPOHTANIbHAA NABOPATOPHASA PABOTA

2. Ompesiesienre pa3MepoB MaJabIX TeJ.

IIpenmeTHBIMHU pe3yJabTaTaMM O0YUEHUS 10 JAHHOI TeMe AB-
JISIOTCS:

— IMOHUMAaHWE U CIIOCOOHOCTH O0BACHATH (PU3UUECKUE SBJIe-
HuA: 1u@dysusa, 00JabIlas CXKMMaeMOCTh Ira3oB, MaJjasd CoKuMa-
€MOCTb JKUJTKOCTEe! 1 TBePIbIX TeJ;

— BJIaJieHUE BKCIEePUMEHTAJbHBIMU METOJAAaMM WCCJaeq0oBa-
HUA IIPU ONPeieJJeHUY Pa3MepPOB MaJIbIX TeJI;

— IMOHUMAaHWe NMPUYNH OPOYHOBCKOTO NBUKEHUS, CMauymBa-
HUS WM HECMaUYWBAHUA TeJI; Pa3jNUUsa B MOJEKYJISPHOM CTPO-
€HUU TBEPABIX TeJI, JKUIKOCTell 1 Ta30B;

— yMmeHue nmoab3oBaTbea CU 1 mepeBOAUTE EAUHUIILI U3Mepe-
HUA PU3UYECKUX BEJIMUUH B KPATHBIE U JOJbHBIE € TUHUIIBI;

— YyMeHUe WCIOJb30BaTh IOJYyYeHHbIe 3HAHUA B TOBCEH-
HeBHOU »K13HU (OBIT, 9KOJIOTUS, OXPAaHa OKPYIKAIOIIell Cpeibl).

B3aumopencreua ten (23 y)

Mexannueckoe nBu:xkeHue. Tpaexropusa. Ilyre. PaBHo-
MepHOe U HepaBHOMepHoe ABu:KeHne. CkopocTh. I'paduku 3aBu-
CUMOCTU IIYyTU W MOAYJA CKOPOCTU OT BPEMEHU ABUIKEHUS.
WNuepnua. UuepTHOCTH Tes. BlaumoneiictBue Tes. Macca TeJia.
Wsmepenue maccel Teaa. IlamoTrHOCTS BeirectBa. Cuaa. Cuja Tsa-
skectu. Cuia yupyroctu. 3akou I'yka. Bec Tena. CBaA3b MexIy
CHUJIOH TAXKeCcTHU 1 Maccoli Tesa. Cuja TAKECTH Ha APYTUX IJIaHe-
rax. JuaamomeTp. CloKeHUe IBYX CHUJI, HAIIPABJIEHHBIX II0 OJ-
HoU nmpamoii. PaBHomelicTByoomaa nsyx cuj. Cuna Tpenusa. @u-
3uuecKas mpupoaa HebecHbIX Tesl COTHEUHOM CUCTEMBI.

OPOHTANIbHBIE JIABOPATOPHbBIE PABOTbI

3. smepeHne Macchl Tejia Ha PhIYasKHBIX Becax.

4. UsamepeHue obbemMa TeJa.

5. OmnpemeneHue MJIOTHOCTH TBEPLOTO TeJa.

6. I'pagyupoBaHUe IPYKUHBI U U3MePeHMe CIUJI JUHaMOMETPOM.
7. Ismepenune CUJIbI TPDEHUA C IIOMOIIILIO fUHAMOMETPA.

IIpeagmMeTHBIMHU PEe3yJabTATAMM OOYUEHUS 10 JAHHOI TeMe SB-
JISTIOTCSI:

— IIOHHMAHIE W CIIOCOOHOCTh OOBACHATH (PU3UUECKHE SIB-
JeHUus: MexXaHnuuecKoe IBUKeHe, pABHOMepHOe U HepaBHOMED-
HOe IBUJKeHIe, NHEePINs, BCEMUPHOE TATOTEeHIE;



— yMeHUe U3MepPSATh CKOPOCThL, Maccy, CHUJIy, BeC, CUJIYy Tpe-
HUSA CKOJIb)KEHUA, CUJIYy TPEeHUA KaueHusd, 00beM, IIJIOTHOCTD Te-
Jla, PaBHOIEHCTBYIOIIYIO IBYX CUJ, HeHACTBYIOIUX Ha TeJO 1 Ha-
IPaBJEHHBIX B OAHY U B IIPOTUBOIIOJIOKHBIE CTOPOHEI;

— BJIaJleHNe SKCIEePUMEHTAJbHBIMI METOZaMM HCCJIeZ0oBa-
HUS 3aBUCUMOCTU: IPOHIEHHOTO IYTU OT BpeMeHU, YAJIUHEeHU
IPYsKUHBI OT MPUJIOMKEHHON CUJIBbI, CUJBI TAMKECTH TeJia OT ero
MacChl, CUJIbI TPEHUSA CKOJbIKEHUA OT ILJIOIAAN COIIPUKOCHOBE-
HUS TeJ W CUJIbI, HPUKUMAIOIIEN TeJl0 K IIOBEePXHOCTU (HOP-
MaJIbHOTO JaBJEHUA);

— MDOHUMAaHNUEe CMbICJIA OCHOBHBIX (DHM3MUECKUX 3aKOHOB: 3a-
KOH BCEMUPHOIO TATOTeHUs, 3aK0oH ['yKa;

— BJIaJleHNe CIIOCO0aMU BBIMIOJHEHHUS PACUeTOB IPU HAXOMK-
IeHU’: CKopocTHu (cpeaHeii CKOPOCTH), IYTH, BPeMeHH’, CUJIbI Ts-
JKecTu, Beca TeJia, IJIOTHOCTU TeJja, 00'beMa, MacChl, CUJIBI YIIPY-
TOCTH, PABHOJEMCTBYIOIIEH NBYX CUJI, HAIIPABJIEHHBIX II0 OTHOM
IPAMOIL;

— yMeHUe HAaXOIUTh CBA3b MEXKAY (PUBUUYECKUMU BeJIMUNHA-
MU: CUJIOH TAMKECTH 1 MacCOi Teja, CKOPOCTH CO BpeMeHeM U IIy-
TeM, IIJIOTHOCTH TeJa C er0 MacCoi M 00'beMOM, CUJIOM TAMKECTH
¥ BECOM TeJia;

— yMeHUe IIePeBOAUTh (pusnyecKue BeJINUYNHBI 13 HECUCTEeM-
HbIX B CU 1 HA060pOT;

— MDOHUMAaHNe NPUHIIUIOB HEeHCTBUA AWHAMOMETPAa, BECOB,
BCTPEUAIOIUXCA B MOBCETHEBHOM JKU3HU, U CIIOCOO0B obeciieue-
HUA 6e30IIaCHOCTHY IPU UX UCI0JIb30BAHUU;

— yMeHHe HCII0JIb30BaTh IIOJyUYeHHbIe 3HAHUS B IOBCEIHEB-
HOM »Ku3HU (OBIT, 9KOJIOTUA, OXPaHa OKPYJKaloIlei cpebl).

JlaBneHue TBEpAbIX TeN, UAKOCTEN U ra3oB (21 y)

HaBiaenue. IlaBiaeHme TBepAbIX TeJsa. llaBiaeHme rasa.
O6bsAcHeHUE JaBJIeHU ra3a Ha OCHOBE MOJIEKYJIAPHO-KUHEeTHUYe-
ckux npexacrtaBieHuii. [lepesaua gaBieHnsa razamMu U JKUTKOCTA-
mu. 3axoH Ilackanasa. CooOmaroiuecss cocynbl. ATmocpepHoe
maBjeHue. MeToabl usMepeHud aTMmocdepHOTo AaBaeHuda. bapo-
MeTp, MAaHOMETD, HOPIITHEBOU KUAKOCTHBIN Hacoc. 3aKOH Apxu-
Mena. ¥ CJIIOBUA IIJIaBaHU TeJl. Bo3gyxomngaBaHue.

®POHTAJIbHbIE JIABOPATOPHbBIE PABOTbI

8. Onpenenenne BBITAJIKUBAIOIEN CHJIBI, OEHCTBYIOIEH Ha
MIOTPYsKEeHHOE B sKUIKOCTH TEJIO.
9. BrisicHeHUe YCJIOBU MIaBaHUSA Tejia B sKUIKOCTH.
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IIpeqmeTHBIMHU pe3yJabTaTaMM O0YUEHUS 110 JAHHOI TeMe SAB-
JSAIOTCA:

— MOHMMAHUE U CIIOCOOHOCTDH O0BACHATL (PU3UUECKUEe SBJIe-
HuA: aTMoc()epHOe OaBJjieHWe, MaBJeHUe KUIKOCTel, rasoB u
TBePIBIX TeJI, IJaBaHUe TeJl, BO3AYXOIJaBaHUe, PACIOJ0KeHue
YPOBHA KUIKOCTU B COOOMIAIOIIUXCA COCYlaX, CYIIleCTBOBaHUE
BO3IYIITHOM 00OJIOUKHU 3eMJII0; CIIOCOObI YMEHBIIIEHUA U YBeJIU-
YeHU TaBJIeHU;

— yMeHUe Uu3MepATh: aTMoc(epHoe maBjieHue, TaBJeHUE
SKUIKOCTY Ha JHO U CTEHKU COCyIa, CUay Apxumena;

— BJIaJleHUe SKCIePUMEHTAJbHBIMU METOJAaMU WCCJIeqoBa-
HUS 3aBUCUMOCTU: CUJIbI ApxXuMeaa oT o0beMa BEITeCHeHHOM Te-
JIOM BOJBI, YCJOBUH IJIaBAHUSA TeJIa B JKUJKOCTH OT AefCTBUSA CU-
JIBI TSAKECTH U CUJIbI ApXumesa;

— HNOHMMAHWE CMbBICJA OCHOBHBLIX (PUBWUECKUX BaKOHOB U
yMeHUe MPUMEHSTh WX Ha MpaKTuKe: 3akoH IlackaJsi, 3aKOH
Apxumena;

— HNOHMMAaHWEe NPUHIIUIIOB AeiicTBUA GapoMmeTpa-aHepouaa,
MaHOMETpa, IMOPIITHEBOTO KHUAKOCTHOTO Hacoca, TuUApaBIdde-
CKOT'0 IIpecca 1 CIIoco00B obecmeueHnsT 0€30IIaCHOCTH IIPU X HC-
MOJIb30BAHUN;

— BJIQJIeHUe CII0cO0aMM BBITTOJTHEHUS PACUETOB AJIA HAXOMK-
IeHUus: JaBJIeHUs, TaBJIeHUA JKUIKOCTH Ha JHO U CTeHKHU COCya,
cuJibl ApXmMena B COOTBETCTBUU C IOCTABJIEHHON 3a/iaveit Ha oc-
HOBAHUU MCIIOJIb30BAHUS 3aKOHOB (PUBUKMY;

— yMeHHe MCIIOJb30BaTh IIOJYyUYeHHbIe 3HAHNUS B IIOBCEIHEB-
HO KU3HU (9KOJIOTUA, OBIT, OXPaHa OKPYIKaIOIIel cpebl).

Pa6oTa u MowHOCTb. IHeprua (13 y)

Mexanuueckas pabora. Momiaocts. IIpocThie MexaHU3-
MbI. MOMEHT cuJbLI. YCJOBUSA PaBHOBECUS pbhIUuara. «30JI0TOE
OpaBuJIo» MeXaHuKu. Buasl paBHOBecusa. Kos(duiiueHT moJies-
Horo gaetictBudA (KIL). OHeprus. IlorennuansbHas 1 KUHeTHUYE-
ckasda sHeprud. [Ipespamienue sHepruu.

OPOHTAIbHBIE JIABOPATOPHbBIE PABOTbI

10. BrisicHeHUe yCJIOBUSI paBHOBECU S phIvUara.
11. Onpenenernue KIII[ mpu moameme Teja TO HAKJOHHON
ILJIOCKOCTH.

IIpenmeTHBIMHU pe3yJabTaTaMM O0YUEHUS 110 JAHHOI TeMe AB-
JISTIOTCS:

— IOHUMAHWE U CIIOCOOHOCTH OO0BACHATH (PU3UUECKUE SBJIe-
HUS: paBHOBecHe TeJl, IIpeBpallleHre OJHOr0 BUIa MexXaHudUe-
CKOM 9Hepruu B IPyTroii;
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— yMeHUe H3MepATh: MeXaHHUYEeCKyIo paboTy, MOIIHOCTb,
IJIeYO CUJbI, MOMEHT cujbl, KII[, moTeHIIualbHY0 U KUHEeTUYe-
CKYIO DHEPTHUIO;

— BJIaJleHle SKCIEePUMEHTAJbHBIMH METOLaMH HCCJIeL0Ba-
HUS IPU OIpefesIeHNY COOTHOIIEHN CUJ U IJIeY, AJIs PaBHOBe-
cus peluara;

— MDOHMMAaHNEe CMBICJIA OCHOBHOI'O (hM3MUECKOro 3aKOHA: 3a-
KOH COXPaHeHUs SHEePIruu;

— INOHMMAaHNe IIPUHIIUIIOB AeHCTBUSA phbluara, OJIOKa, Ha-
KJIOHHOM MJIOCKOCTH U CIIOCOOOB oOeciieueHUu A 0€30IacHOCTU IIPU
UX UCHOJL30BAHUN;

— BJIaJIeHNe CIIOCO0aMM BBINOJHEHUS PACUETOB JJIS HAXOMK-
OEeHUsA: MeXaHMYeCKOH paboThl, MOIIHOCTH, YCJOBHUS PaBHOBe-
CcHUs CUJI Ha pbluare, MoMeHTa cuibl, KIII[, KuHeTUYeCcKOH u I1o-
TEeHIINAJIbHOM 9HEPTUN;

— yMeHMe HCIIOJIb30BaTh IIOJyUYeHHbIe 3HAHUS B IIOBCEIHEB-
HOI }KU3HU (9KOJIOTUA, OBIT, OXPaHa OKPYIKaIoIel cpeanl).

WUToroBas KoHTposibHasA pa6ora (1 u)
PesepBHoe Bpema (2 y)

8 knacc (70 4, 2 4 B Hepento)

TennoBble ABneHua (23 y)

TensoBoe aBu:keHue. TemnaoBoe paBHOBecue. Temmepa-
Typa. BuyrpenHsasa sueprua. Pabora u Temonepenava. Terro-
npoBogHocThb. KouBekiusa. WUsiyuenue. KosnuecTBO TEMJIOTHI.
YanenpHas TEIJIOEMKOCTh. PacueT KoJIUdYecTBa TEIJIOTHI IIPU TEIl-
Joo0MeHe. 3aKOH COXPaHeHUs U MPeBPAIlleHUsI SHEePTUU B MeXa-
HUYECKMX ¥ TEIJIOBBIX mpolleccax. IliaBiaeHne 1 oTBepAeBaHMTe
KPHUCTAJJINYECKUX TeJ. ¥ IeJbHasA TeIJoTa IiaBaeHud. Mcoape-
Hue u KouaeHcanud. Kunernwue. BiakHocTh Bo3ayxa. ¥ aelbHaA
TerIoTa napooopasoBanua. O0bACHeHUe U3MEeHEeHUA arperaTHo-
T'O COCTOSTHUS BeIlleCTBa HA OCHOBE MOJIEKYJIAPHO-KMHETUUYECKUX
npencraBiaenuii. [IpeobpasoBanme HEePruy B TEIJIOBBIX MAIIIU-
Hax. J[Buratenab BHYTPEHHEro cropamus. IlapoBas TypOuHA.
KII[ rennoBoro ABUTATENA. IKOJOTUUYECKUE IPOOJIEMbI NCIIOJIb-
30BaHUS TEIJIOBBIX MAIIIUH.

®POHTAJIbHBIE JIABOPATOPHbBIE PABOTbI

1. CpaBHeHUE KOJHUUYECTB TEILJIOTHI IIPU CMEIIMBAHUU BOIBI
PasHO# TeMIepaTyphl.

2. NsmepeHue yIeIbHOM TEIIJIOEMKOCTU TBEPOTO TeJia.

3. smepeHUe BIa’KHOCTU BO3AyXa.
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IIpengmeTHBIMU pe3yJabTaTaMu OOyUYEHUA 10 JAHHOU TeMe SB-
JISIOTCH:

— IOHMMAaHWE U CIIOCOOHOCTH O0BACHATH (PU3UUECKUE SABJIE-
HUA: KOHBEKIWS, MBJIIyUeHUEe, TeIJIOIPOBOMHOCTh, M3MeHEHUe
BHYTPEHHE! SHEepTUU Teja B pPe3yJibTaTe TeIlIollepesadl Uil pa-
0OTBHI BHEIIHUX CHJ, HcCIapeHue (KOHIeHcAIlWs) U IJIaBJeHUe
(oTBepieBaHME) BEIIECTBA, OXJIAMKIEHNE XKUAKOCTU IIPU UCIIape-
HUU, KUIIeHUe, BBITIaIeHue POCHI;

— yMeHUe U3MEPATH: TeMIepaTypy, KOJWUECTBO TEIJIOTHI,
YAEJBbHYIO TEIIJIOEMKOCTD BEIIeCTBA, YAeJbHYIO TEIJIOTY IIJIaBJe-
HUS BEIleCTBa, BIa>KHOCTh BO3AYXAa;

— BJIaJieHVE DKCIEPUMEHTAJbHBIMU METOJAAMM WCCJIeq0Ba-
HUA: 3aBUCUMOCTU OTHOCUTEJHHON BJAKHOCTHU BO3yXa OT JaB-
JeHUA BOJOAHOTO Iapa, COoAepsKalllerocda B BO3AyXe IIPU TaHHOM
TeMmoepaTrype; JaBJIEeHUA HACBIIIIEHHOTO BOIAAHOTO Iapa; oupee-
JI€HUS yOeJIbHOU TeIJIOEMKOCTH BeIleCTBa;

— MOHVWMAaHWe NPUHIIUIOB AeWCTBUA KOHAEHCAI[MOHHOTO U
BOJIOCHOTO TUTPOMETPOB, IICUXPOMETPA, ABUTATEIA BHYTPEHHE-
ro cropaHus, IIapoBOii TypOWMHBI U CIIOCOO0B obecmeueHus Oes-
OMAaCHOCTH IIPU X UCIIOJb30BAHUN;

— IMOHMMAHWEe CMBICJIAa 3aKOHA COXPaHEHUS W IpeBpaIleHusd
SHEPTUU B MEeXaHWYECKUX U TeIJIOBBIX IIPOIleccaX W yMeHUe
IPUMEHSATH eT0 HAa IPaKTUKeE;

— OBJIaJIeHWEe CI0CO0aMU BBHITOJHEHUSA PACUETOB AJIA HAXOMK-
IeHUusA: YAeJbHON TeILJIOEMKOCTH, KOJIMUECTBA TEeILJIOTHI, HE00XO0-
JUMOTO JIJIf HarPeBaHUS TeJla UJIU BbIJEJISIeMOT0 UM IIPU OXJIaMK-
IeHUU, yAeJbHOM TeIJIOThI CTOPAHUA TOIJINBA, YAEJIbHOMN TEIJI0-
THI TJIABJEHUA, BJIAKHOCTU BO3AYyXa, YAEIbHOU TEIJOTHI
napoobpasoBaHusa u KoHAeHcanuu, KIIJ] TensoBoro gBuraTesis;

— yMeHUe HCIIOJb30BaTh IOJYUYEeHHbIe 3HAHUSA B IOBCEJIHEB-
HOMU JKU3HU (9KO0JIOTHUA, OBIT, OXpPaHa OKPYIKaIoIlel cpeabl).

InekTpuyeckmne asnenua (29 y)

daeKTpusanusd TeJ. J[Ba poaa 9JIeKTPUUYECKUX 3aPAI0B.
BsaummogeiicTBue 3apsasKeHHBIX TeJ. IIpOBOTHUKM, OTUBJIEKTPU-
KU ¥ TOJYIIPOBOAHUKU. JJIEKTPUUECKOe IoJie. 3aKOH COXpaHe-
HUA 3JIEKTPUUYECKOro 3apaaa. [[eJuMoCcThb 9JIEKTPUUECKOTO 3apsi-
na. 9nexkTpoH. Crpoenne aroma. daeKTpudecKuii Tok. JleificTBue
9JEKTPUYECKOTO II0JIA Ha JIeKTPUUecKue 3apsanabl. MCTOUHUKU
TOKa. JeKTpudecKada menb. Cujia Toka. JJIeKTpuuecKoe Haupsi-
JKeHre. JJIeKTPUUecKoe conpoTuniienne. 3akon Oma njsa ydact-
Ka nemnu. IlociemoBaTe/ibHOE U HMapajljieibHOe COeAUHEeHe IPo-
BOOHUKOB. PaboTa m MOIIHOCTH 3JIEKTPUUECKOTO TOKa. 3aKOH
Ixoyna—Jlenma. Konnmencarop. IlpaBuisia GesomacHOCTU TpU
pabore ¢ saeKTponpubopaMm.
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®POHTAJIbHBIE JIABOPATOPHbBIE PABOTbI

4. Coopka 2JeKTPUUYECKON e U U3MepeHre CUJIbl TOKA B ee
PA3JIMYHBIX YUYACTKAX.

5. sMepeHre HAIPAKEHNA HA PA3JUUYHBIX YUYACTKAX 9JIEKT-
PUYECKOI Ienu.

6. PeryiupoBanue CUJILI TOKA PEOCTATOM.

7. IsaMepeHure COIPOTUBJIEHUS IIPOBOAHUKA IIPU IIOMOIIIH aM-
mepMeTrpa 1 BOJIbTMETPA.

8. UsMmepeHne MOIMHOCTH ¥ PaOOThI TOKA B 3JIEKTPUUYECKON
Jamiie.

ITpegMeTHBIMU pe3yabTaTaMu OOYUYEHUA 10 JAHHOU TeMe SB-
JISIOTCA:

— MOHMMAaHIE W CIIOCOOHOCTh O0'BACHATHL (PU3UUECKUE sSBJIe-
HUS: DJIeKTPU3AIUA TeJ, HarpeBaHure IPOBOIHUKOB dJIeKTpUUe-
CKUM TOKOM, BJIEKTPUUYECKHNI TOK B METaJlJIaX, 3JIeKTPUUECKUe
SIBJIEHUS C TIOSUIIUY CTPOEHUSA aTOMA, NeHCTBUSA SJIEKTPUUECKOTO
TOKA;

— yMeHUue U3MePATHh: CUJIYy dJEeKTPUUECKOTO TOKA, dJIEKTPU-
YecKOe HaPAYKeHNe, 9JIEKTPUUECKUN 3apAL, dDJIeKTPUUECKOE CO-
IIPOTUBJIEHUE;

— BJIafleHVe SKCIepPUMEeHTAJIbHLIMU MeTOJaMM WKCCIeqoBa-
HUS 3aBUCUMOCTH: CHJIBI TOKA HA YUYacTKe IeNd OT dJeKTpuue-
CKOTO HaNPAKEHUA, IJIeKTPUUECKOTO CONPOTUBJIEHUS ITPOBOJ-
HUKAa OT eTo MJWHBI, IO MOTIEePEeUHOTO CeUeHUsT U MaTepu-
asa;

— HDOHMMAaHMWE CMbICJIa OCHOBHBIX (PU3WUYECKUX BaKOHOB U
yMeHUe TPUMEeHATh UX Ha MPAaKTHUKe: 3aKOH COXPAaHeHUs dJIeKT-
puueckoro 3apsana, 3akoH Oma Oy ydacTka menu, 3akoH J[»xoy-
aa—Jlenna;

— HNOHUWMAaHUe IMIPUHIINNA AefCTBUA 3JIEKTPOCKOMA, 3JIEeKTPO-
MeTpa, raJbBaHUYECKOTO 9JIeMeHTa, aKKyMyJsaTopa, (QoHapuKa,
peocTaTa, KOHJeHCaTopa, JaMIIbl HAaKaJUBaHUA U CII0cCOO0B obec-
meuyeHus 6e30IMaCHOCTY IIPU UX MCIIOJIb30BAHUM;

— BJIaZleHMe CIIocO0aMM BBITIOTHEHUS PACUETOB AJIA HAXOMK-
IeHUus: CUJbl TOKAa, HANPAKEHUA, COMPOTUBJIEHUSA TMPU Hapas-
JeIbHOM U TIOCJIeIOBATEIHbHOM COEJUHEHUN ITPOBOJHUKOB,
YAEIbHOTO COIMPOTHUBJIEHUA HTPOBOAHUKA, PAOOTHI M MOIITHOCTH
3JIEKTPUYECKOTO TOKa, KOJNYECTBA TEIJIOTHI, BHIAEJIAEMOT0 IPO-
BOJHUKOM C TOKOM, EMKOCTHU KOHeHCaTOpa, paboThI dJIeKTpuUYe-
CKOTO IT0JISI KOHIeHCATOPa, SHEPTUYU KOHIeHCaTOPa;

— yMeHUe HCIO0JIb30BATh IOJYUYeHHbIE 3HAHUS B IIOBCEIHEB-
HOUM JKu3HU (PKOJOTUs, OBIT, OXpaHa OKPYIKalolleil cpenbl,
TeXHUKa 0e30IacHOCTH).
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InekTpomarHuTHble aBneHua (5 4)

OmnpiT Ipcrena. MarauTHoe 1mojie. MarHuTHOeE I10JIe TIPsi-
Moro Toka. MarHuTHOe IIoJie KaTYIIKU ¢ TOKOM. IlocTossHHBIE
MarHuThl. MarHuTHOE MOJie TOCTOAHHBIX MAarHuToB. MarauTHoe
moJie 3emyan. BsaumoeiicTBrie MaruuToB. lleficTBre MarHUTHO-
T'0 TIOJIA HA IPOBOJHUK C TOKOM. JJIEKTPUUECKUU JBUTATEIb.

OPOHTANIbHBIE JIABOPATOPHbBIE PABOTbI

9. Coopka s/IeKTpOMarHuTa 1 UCILITAHNE eT0 JeCTBUA.
10. MlzyueHue 3/IeKTPUUECKOTO ABUTATEJISI IOCTOAHHOTO TOKA
(uHa mozesin).

IIpenmMeTHBIME pe3yJbTaTaMMu OOyUYEHUA 110 JaHHOUW TeMe sB-
JISIIOTCA:

— IIOHUMAaHWE U CIIOCOOHOCTH O0BACHATH (PU3UUECKUEe SBJIe-
HUS: HAMATHUUYEHHOCTD sKeJjie3a 1 CTaJu, B3aUMOJECTBIE Mar-
HUTOB, B3aWMOJENCTBUE IIPOBOJHUKA C TOKOM U MAarHUTHOM
CTPEeJKU, NelicTBUe MAarHUTHOTO MOJIs Ha IPOBOJHUK C TOKOM;

— BJIaJIeHVE 3YKCIEePUMEHTAJLHBIMU METOJaMU WCCIea0Ba-
HUS 3aBUCUMOCTU MarHUTHOTO JeHCTBUS KATYIIKHW OT CUJBI TO-
Ka B IeTH;

— yMeHUe KCIIOJb30BaTh IOJYUYeHHbIe 3HAHUSA B IOBCEIHEB-
HOW KHM3HU (9KOJOTHUsA, OBIT, OXpPaHa OKpPYKaIOIIell Cpenbl,
TeXHUKa 6e30I1acHOCTH).

CsetoBble aBneHuna (10 )

Hcrounmkm cBera. IlpamosmHeiHOE pacIpocTpaHeHUe
cBera. Bunumoe nBuixeHume cBetuii. OTpakeHue cBerTa. 3aKOH
orpaskeHus cBera. IIlnockoe 3epkaino. IIpenomienue cBera. 3a-
KOH npeJsioMJieHUs cBera. JImH3pl. DOKYCHOE pacCTOAHUE JIUH-
3pl. OnTuyeckasa cuia JUH3BI. 300pakeHus, maBaeMble JIUH-
3oii. 'nma3 kak onTuueckas cucrema. Onruyeckue mpuOOPHI.

OPOHTANIbHAA NABOPATOPHASA PABOTA

11. ITonyuenue n300pasKeH s IPU IIOMOIITH JUHS3EI.

IIpenmMeTHBIMHU pe3yJabTaTaMM O0OYUEHUS IO JAHHOI TeMe AB-
JISTIOTCS:

— MOHUMAHUE U CIIOCOOHOCTDH O0BACHATL (PU3UUECKUe sIBJIe-
HUSA: IPAMOJNHEHHOe pacIIPpOCTPaHeHe cBeTa, 00pa3oBaHMe Te-
HU ¥ OJIYTE€HU, OTPaKeHe U IPeJIOMJIeHIE CBETA;

— yMeHUe u3MepPATh (POKYyCHOEe paccTosHHe CcoOUparoIeii
JIMH3bI, ONITUYECKYIO CUIY JUHSbI;
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— BJIaJleHNe SKCIEePUMEHTAJbHBIMI METOJaMM HCCJIed0oBa-
HUA 3aBUCUMOCTH: M300paKeHUsI OT PACIIOJOKEHUA JaMIbl HA
Pa3JIUUYHBIX PACCTOAHUAX OT JUH3bBI, yIja OTPaKeHUs OT yrJjia
majleHus cBeTa Ha 3ePKAaJio;

— IIOHMMAaHWNe CMbICJIA OCHOBHBIX (PpHU3UUECKUX 3aKOHOB U
yMeHNe IPUMEeHATh UX Ha MpaKTHUKe: 3aKOH OTPakeHus cBeTa,
3aKOH IIPEJIOMJIEHUS CBETA, 3aKOH IPSIMOJIMHEHOTO PacIpocT-
paHeHUA CBETa;

— pasauvarh (poKycC JUH3bI, MHUMBIT (poKyC 1 (hOKYyCHOE pac-
CTOAHUE JIMH3BI, OINITUYECKYI0 CUJY JIMH3LI U OIITHUYECKYIO OChb
JIMH3bI, COOMPAIOIIYI0 I PACCEMBAIOIIYIO JUH3bI, N300paKeHnd,
ITaBaeMble cOOMparoIleil 1 paccenBaloIeil JNH30M’;

— yMeHUe HCIIOJIL30BATh IIOJYUeHHbIEe 3HAHUSA B IIOBCEIHEB-
HOI }KU3HU (9KOJIOTUA, OBIT, OXPaHa OKPYIKaIoIel cpeanl).

WUToroBas KoHTposbHasA pa6ora (1 u)
Pe3epBHoe Bpema (2 u)

9 knacc (70 4, 2 4 B Hegentw)

3aKoHbl B3aMMOAEGUCTBUA U ABUXKEHUA Ten (23 u)

Marepuanbuas Touka. Cucrema orcuera. Ilepemerrie-
Hue. CKOpPOCTH NPSAMOJIMHEWHOTO PaBHOMEPHOTO ABUKEHUS.
ITpamonuHeliHOe PaBHOYCKOPEHHOE [BUKEHUWEe: MTIHOBEHHAasd
CKOPOCTBb, YCKOpeHUe, mepeMelreHme. I'padmKu 3aBUCUMOCTU
KMHEMaTUYeCKNUX BEJIWYUH OT BPEMEHU IIPU PABHOMEDPHOM U
PaBHOYCKOPEHHOM ABU:KeHur. OTHOCUTEeIbHOCTh MEXaHUUYECKO-
ro IBUKeHUsA. ['eolleHTpUUeCcKas U IeJIMOIeHTPUUYECKas CUCTe-
MBI Mupa. UHeprnuaibHada CUCTEMA OTCUeTa. 3aKOHBI HbhIOTOHA.
CsobGogHoe magmeHue. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTE-
Husa. [MckyccrBeHHble cnyTHUKN 3emun. ! Umnyabe. 3aKoH co-
XpaHeHusA UMNyJibca. PeaKTUBHOE ABUKEHUE.

®POHTAJIbHbIE JIABOPATOPHbBIE PABOTbI

1. VicciemoBanue PaBHOYCKOPEHHOTO MBUKEHUA 0e3 HauaJb-
HOM CKOPOCTU.
2. IsmepeHne YCKOPEHUS CBOOOSHOTO Ma e M.

ITpeqMeTHBIMU pe3yJabTaTaMu OOYUYEHUA IO JAHHOU TeMe SB-
JAI0TCA:

— IIOHUMAaHWe U CIIOCOOHOCTH OMMCHIBATh U O0bACHATDH (DU3U-
YecKUe ABJIeHUA: IOCTyNaTeJIbHOe IBUKEeHe, CMeHa JHA U HOUU

1 B kBaspaTHBIEe CKOOKHU 3aKJII0UeH MaTepHuaJ, He SBIAIOIINNCA 004-
3aTeJbHBIM AJIA U3YUEHU.

16



Ha 3emJie, CBOOOAHOE TIafieHne TeJl, HEBeCOMOCTD, ABUKEHUE I10
OKPYIKHOCTHU C IIOCTOSHHOM IT0 MOJYJII0 CKOPOCTHIO;

— 3HaHWE U CIIOCOOHOCTL [JaBaThb OIpeIeeHUs/ONMUCaAHUS
(pusMUECKUX HOHATHUI: OTHOCUTEJIbHOCTL ABUKEHUA, I'€OIEeHT-
pryecKas M TeJIMOIeHTPUUECKas CHUCTeMbI MUpa; [lepBas Koc-
MHUUYEeCKas CKOPOCTh|, PEaKTUBHOE ABUIKEeHNE; PU3UUYECKUX MO-
IeJyieii: MaTepuasibHAs TOUYKAa, CHUCTeMa OTcueTa; (PU3UUYECKUX
BeJIMUUH: TIepeMelleHre, CKOPOCTh PABHOMEPHOTO IIPAMOJINHEeH-
HOT'O ABUKEHU A, MT'HOBEHHAsA CKOPOCTh U YCKOPEeHUe ITPU PaBHO-
YCKOPEHHOM IIPAMOJNHENHOM IBUMKEHUHN, CKOPOCTh U I€HTPO-
CTPEMUTEJbHOE YCKOPEHNEe IPU PAaBHOMEPHOM IBMIKEHHUHN Tejia
10 OKPYKHOCTH, UMITYJIbC;

— HNOHMMAHNE CMBICJIA OCHOBHBIX (DU3NUYECKUX 3aKOHOB: 3a-
KoHbl HplOTOHA, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOH COXpaHe-
HUSA UMIOYJIbCA, 3aKOH COXPAaHEHNs SHEePruu U yMeHNe IpumMe-
HATH UX HA IIPAKTUKE;

— yMeHHNe IIPUBOAUTHh HPUMEPLl TEXHUUYECKUX YCTPOUCTB U
JKUBBIX OPraHU3MOB, B OCHOBE IIePEMEeIeHUSA KOTOPBIX JIEIKIUT
OPUHIIUI PEAKTUBHOIO ABMIKEHIS; 3HAHNIE 1 YMeHe O0bACHATD
YCTPOMCTBO U IefiCTBYE KOCMUUECKUX PaKeT-HOCUTeell;

— yMeHUe H3MePsTh: MIHOBEHHYIO CKOPOCTHL U YCKOPEeHUe
IpU PaBHOYCKOPEHHOM IIPAMOJUHENHOM [IBUIKEHUMU, I€HTPO-
CTPEeMUTEJbHOE YCKOPEeHMEe IIPY PAaBHOMEPHOM IBUMKEHHHU IIO
OKPY X HOCTH;

— yMeHHNe HCIIOJb30BATh MOJYUYeHHbIE 3HAHUSA B IIOBCEIHEB-
HOU Ku3HU (OBIT, SKOJOTHUS, OXPaHa OKPYIKAaIOIIel cpeabl).

MexaHu4yeckue Kone6aHms n BonHbl. 3BYK (12 u)

Konebarenvruoe paBu:kenue. Konmebanusa rpysa Ha mpy-
sxuHe. CBoOOmHBIE KoJsiebanud. Konebarenbuaa cucrema. Masar-
HUK. AMILIInTyna, mepuoj, dacrora kKoJsebaumii. [[lapmonumue-
ckue xKoJsiebaHusa]. IIpeBpalenue sHepTrUuu IpU KoJiebaTeabHOM
OBM)KEHNM. 3aTyxamolire KoJiebaHus. BeIHyKIeHHbBIe KoJjeba-
Hus. Pesomanc. PacupocTpanenue KojebaHUIl B YIIPYTIHUX cpe-
nax. Ilomepeunsie 1 IpomosbHBIE BOJHBI. [[nuHa BoaHBI. CBA3B
IJIUHBI BOJHBI CO CKOPOCTHIO €e PACIIPOCTPAaHEHUsS U MMePUOIOM
(uactoroii). 3ByKoBBIe BoJiHbI. CKOpPOCTh 3ByKa. BricoTa, TeMOp
U TPOMKOCTB 3ByKa. 9X0. 3ByKOBOU pesoHaHc. [uTepdepennus
3BYyKa].

OPOHTANbHAA NABOPATOPHAA PABOTA

3. I/ICCJIGHOBaHI/Ie 3aBUCHMOCTH I1epuoga M 4YaCTOThbI CB060,Z['
HBIX KOJIe0aHU MasgTHUKA OT AJIMHBI €TI0 HUTH.
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IIpeaqmMeTHBIMHU pe3yabTaTaMu O0YUEHUS 110 JAHHOI TeMe AB-
JIAIOTCA:

— IOHMMAaHNE U CIIOCOOHOCTH OIIMCHIBATh U O0BACHATL (DHU3U-
YyeCKUe SABJIEHUA: KOJeOaHNsaA MAaTeMAaTUUECKOT0 U HIPYKUHHOT'O
MasATHUKOB, Pe3oHaHC (B TOM UHCJIe 3BYKOBOIi), MeXaHUUYECKUe
BOJIHBI, JJIMHA BOJIHBI, OTPasKeHIe 3ByKa, 3XO0;

— 3HaAHMHE U CIIOCOOHOCTH AABATH OIpeneaeHUus (PU3UIECKUX
HOHATUM: CBOOOAHBIE KoJe0aHUs, KoJiebaTelbHasd CUCTeMa, Ma-
ATHUK, 3aTyxalollre KoJe0aHMsA, BBIHYKIEHHbIe KOJeOaHMs,
3BYK U YCJOBHA €ro PACHPOCTPAHEHUA; (PUSUUECKUX BEJIUUMH:
aMILINTYHa, IePUOJ 1 YacToTa KOoJebaHnil, COOCTBEHHAS YacTO-
Ta KoJebaTeJJbHOM CUCTEMBI, BbICOTA, [TeMOp ], F/POMKOCTE 3BYKa,
CKOPOCTDH 3BYKAa; (pU3MUECKUX MOjesieii: [rTapMoOHUUecKre KoJje-
0aHUA], MaTeMaTUYECKUU MAaSATHUK;

— BJaJeHNEe SKCIePUMEHTAJbHBIMH METOLaMH HCCJIeq0Ba-
HUA 3aBHCHUMOCTH IIEPHMOJA M YaCTOTHI KOJEOAHWII MasaTHHKA
OT IJIMHBI €I0 HUTH.

IneKTpomarHutHoe nosne (16 4)

OnpHOpOAHOE M HEOJHOPOJHOE MarHuTHOe mmoJie. Hampas-
JleHNe TOKAa U HalpaBJieHWe JIMHUU ero MarHuTHOro nojad. Ilpa-
BuJjIo OypaBumka. O6GHapyKeHMe MarHuTHOTO 1oJid. [IpaBuiio ie-
BOM pyKm. MHAYKIIMSA MaArHUTHOTO IOJA. MarHuTHBIN TOTOK.
OnpiTel Papajgesa. DJIeKTpoMariuTHad UHAYKIIuA. Hampasiaenue
NHAYKINOHHOTO ToKa. IIpaBuyio Jlenma. fIBieHue caMOMHIYK-
nuu. Ilepemenusiii Tok. 'eHepaTop mepemenuoro Toka. IIpeo6-
pasoBaHUA dHEPIrUU B 3JIeKTPOreHepaTopax. TpaHchopmaTop.
Ilepemaua sjIeKTPUUYECKON SHEPTUM Ha PaCCTOSIHUE. IJIEKTPO-
MarHUTHOE I10Jie. JJIeKTPOMarHuTHbIe BOJIHBI. CKOPOCTH pacupo-
CTpPaHeHUs BJJIeKTPOMarHUTHBIX BOJIH. BiusaHMWe sJjeKTpoMar-
HUTHBIX WBJyYeHUIl Ha KUBble oprammsMmbl. KosebaTeabHBI
KOHTYpP. [lonyueHre 3/1eKTPOMarHUTHLIX Kojebauuii. IIpunIiim-
Obl panuocBA3u u TeneBungeHudA. [MHTepdhepeHmma cBera. ]
AJIeKTpoMarinuTHasd npupoaa ceera. Ilpesomienne ceera. IToka-
3aTesib npejgomieHusa. [{lucuepcus cBera. IlBera Tea. [CriekTpo-
rpad m cmeKTpockomn.] Tumbl onTuuecKux ciaeKTpoB. [CoekT-
panbubIZ aHaaus.]| [TorsomnieEne n ncyckaHue cBeTa aTOMaMU.
ITpoucxoskgeHre TUHEWTUATHIX CIEKTPOB.

®POHTAJIbHbIE JIABOPATOPHbBIE PABOTbI

4. VIzyueHue ABJIEHUS JIEKTPOMATHUTHON NHAYKITAA.
5. HaGsiroieHre CIIJIONIHOTO W JUHENUYATBhIX CIIEKTPOB WCITY-
CKaHUA.
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IIpengmeTHBIMU pe3yJabTaTaMu OOyUYEHUA 10 JAHHOU TeMe SB-
JSAIOTCA:

— IMOHUMAaHWEe U CIIOCOOHOCTh ONUCHIBATD U O0BACHATDH HU3U-
YyecKue ABJEHUA/IIPOIECCHI: 3JIEKTPOMAarHuTHAA UHAYKIIUA, ca-
MOUHIYKIIUA, IIPEeJOMJIEHNE CBeTa, TUCIIEPCUA CBETA, IIOTJIOIIe-
HUe W HUCIyCKaHWe CBeTa aToOMaMW, BO3HUKHOBEHUE JUHenua-
THIX CIIEKTPOB UCIIYCKAHUSA U HMOTJIOIIEeHUS;

— 3BHAHWE W CIIOCOOHOCTH [aBaTh ONpeeJeHUsI/ONUCaHUA
(puBMUECKUX IMOHATUN: MAarHUTHOE II0JIe, JINHUY MarHUTHON UH-
OYKIINU, OJHOPOJAHOE 1 HEOJHOPOIHOE MAarHUTHOE TI0JIe, MAarHUT-
HBIHA IIOTOK, IIePEeMEeHHBIN 3JIeKTPUUYECKUNA TOK, dJIeKTPOMATHUT-
HOe II0Jie, BJIeKTPOMAarHUTHBIE BOJHBI, 3JIEKTPOMArHUTHBIE KO-
nebaHUsA, PAANOCBA3b, BUAMUMBIN CBET; (DM3WUYECKUX BEJIUUUH:
MarHUTHASA WHAYKIIUA, THIYKTUBHOCTh, IIEPUOT, YACTOTA M aMII-
JUTYAA 9JIEKTPOMarHUTHBIX KOJIe0aHmii, ToKasaTeJan IpeaoMe-
HUA CBeTa;

— 3HaHue (GopMYyJUPOBOK, IIOHMMAHWE CMBICJIA M yMeEHUe
OPUMEHATH 3aKOH IPEJIOMJIEHUS CBeTa U ITpaBujo JleHmna, KBaH-
TOBBIX ITOCTyJ1aTOB Bopa;

— 3HAHUWEe Ha3HAaUYeHUs, YCTPONCTBA M NPUHIIUNOA AeHCTBUA
TEXHUNYECKUX yCTpOﬁCTB: {-)JIeKTpOMexaHI/ItIeCRI/Iﬁ MHAYKIIOH-
HBIII TeHepaTop MIepeMeHHOro TOKa, TpaHcpopmarop, KoJebda-
TeJbHBIN KOHTY]P, JeTEeKTOpP, CIIEKTPOCKOII, CIIeKTporpad;

— [moHMMaHMe cyTHM MeTOoAa CIeKTPAaJbHOTO aHajam3a U ero
BO3MOJKHOCTET |.

CrpoeHue atoma u atomHoro agpa (11 y)

PagmoakTuBHOCTh KaK CBUAETEIHLCTBO CJI0YKHOTO CTPO-
eHus aTomMoB. Aibpa-, 6bera- u ramma-usaydenus. OneiTer Pe-
sepdopaa. dgepHasa momesnb aroma. PagmnoakTuBHBIE IIpeBpalie-
HUsS aTOMHBIX Anep. CoxpaHeHue 3apsag0BOTO I MACCOBOTO UKCEJI
OpU SAIEPHBIX PeaKIuAX. DKCIePUMEeHTAJIbHbIe MEeTOIbLI MCCJIe-
OOBaHUA YacTUIll. IIpoTOHHO-HEHUTPOHHASA MOAeJb saapa. Pusu-
YeCKUHN CMBICJ B3apAJ0BOTO W MAaCCOBOTO umces. M30TOMHI.
IIpaBuaa cMmelnenus s aadbpa- u Oera-pacrnaga IpuU AIePHBIX
peaknuax. JHepPrus CcBA3U YacTUI, B aAnpe. leseHue saAnxep
ypana. Ilennaa peaknusa. SlgepHas sHepreTuKa. OKOJIOTMYE-
cKue mpobJieMbl PabOThl ATOMHBIX 3JieKTpocTaHIuii. [lodumer-
pusa. Ilepuox moaypacmnaza. 3aKOH PaagMOaKTUBHOTO pacmaja.
Biusinue paanMoaKTUBHBIX WM3JIYUYEHUUN Ha JKUBbIe OPraHU3-
mbl. TepmosamepHaa peakiius. McTtounuku suHeprum CoiHIla U
3Be3I.
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®POHTAJIbHBIE JIABOPATOPHbBIE PABOTbI

6. lsamepeHune eCTECTBEHHOIO PaaaIlMOHHOTO (DOHA JO3UMeT-
pom.

7. zyueHue gejJeHns sgapa aTroMa ypaHa 1o pororpaduu Tpe-
KOB.

8. Omenka mepmoja IoJiypacHajga HaXOAAIIUXCA B BO3AyXe
OPOAYKTOB paclnaza rasa pajgoHa.

9. lzyueHne TPEKOB 3apsAKeHHbBIX YACTHUIL II0 TOTOBBIM (DOTO-
rpadumam.

IIpeaMeTHBIMU pe3yJabTaTaMM OOYUYEHUS 10 JAHHOU TeMe SB-
JISAIOTCA:

— HDOHWMAHUWE M CIIOCOOHOCTH ONMUCHIBATH U O0'BACHATH (hm3u-
YecKUe ABJICHUA: PAANOAKTUBHOCTD, NOHUBUPYIOIINE USTYUEHUST;

— 3HaHWEe U CIIOCOOHOCTL [OaBaTh OIpPeAeJeHUsd/ONUCcaHusd
(hmsuvecKUX MOHATHUI: PAANOAKTUBHOCTD, ajlb(a-, 6era- 1 ram-
Ma-4acTuIlhl; GU3NIECKUX MOJieseli: MOJdeJI CTPOEeHUA aTOMOB,
npengo:xkennbie [I. Tomconom u 9. Pesepdopmom; mpoOTOHHO-
HEUTPOHHAA MOJEJb aTOMHOTO A/pa, MOJeJIb IIpoIlecca AeJeHUs
Anpa aroMa ypaHa; (hU3WUYECKUX BEJWUYMH: HOTJIOIeHHAA 034
U3Jy4YeHHUd, KOdPpPUIIueHT KadyecTBa, 9KBUBaJeHTHAA 4034, Iie-
puop moJsrypacmnaja;

— yMeHUe HPUBOIUTH MIPUMEPHI U O0BACHATH YCTPONCTBO U
OPUHIIUI TeHCTBUSA TEXHUUYECKUX YCTPONCTB 1 YCTAHOBOK: CUET-
yuk [efirepa, Kamepa BuabcoHa, my3bIpbKOBasA KaMmepa, saep-
HBIM peakTop Ha MeAJIeHHBIX HeHTPOHAaX;

— yMeHUue M3MEepPATh: MOIIHOCTH MT03bl PAAUOAKTUBHOTO M3-
Jy4YeHUs OBITOBBIM JOBUMETPOM;

— 3HaHWe (GOPMYJUPOBOK, HMOHMMAHWE CMbBICJIa W yMeHUe
OIPUMEHATH: 3aKOH COXPaHEeHUA MacCOBOTO UYMCJia, 3aKOH coXpa-
HeHUs 3apsfa, 3aKOH pPaJMOaKTUBHOIO pacliafia, IIpaBUJIO cMe-
IeHnd;

— BJIaJIeHVE DKCIEePUMEHTAJbHBIMU METOJaMU WCCIeq0Ba-
HUA B IPOIecce M3yUYeHUsd 3aBUCUMOCTHU MOIITHOCTHU M3JIYUYEHUS
TPOAYKTOB pacmazia pajoHa OT BPEMeHU;

— IIOHUMAaHWEe CYTU JKCIEePUMEHTAJIbHBIX METOJO0B HCCJIEI0-
BaHUA YACTHUIL;

— yMeHWe WCIIOJIb30BATh ITOJIyUeHHbIe 3HAHUS B IOBCEJTHEB-
HOU Ku3HU (OBIT, 9KOJIOTUSA, OXPaHa OKPYKaroIlell cpeabl, TeX-
HHUKa 0e30IacCHOCTHU U JAP.).

CrpoeHue u 3Bontouus Bcenennou (5 v)

Cocras, cTpoeHue u npoucxoxkaenue CoJlHeUHOI cucTe-
mbl. IlmameTsr 1 Magabie Tena ConHeunHoii cucteMbl. CTpoeHue,
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usiayuenue u sBoaionusa Courmna u 38e3n. CTpoeHre 1 3BOJIIOIN
Bceneunnoii.

IIpenmeTHBIMU pe3yJabTaTaMM OOYUEHUSA IO JAHHOI TeMe AB-
JISIOTCS:

— OpeJCcTaBJIEHUE O COCTABe, CTPOEHUU, IIPOUCKOKIECHUU U
Bo3pacTe COTHEUHO! CUCTEMBI;

— yMeHUe IPUMEHATH (U3UUeCKUe 3aKOHBI IJIsd 00bACHEHU A
aBuKeHUA nmyiaHeT COTHEUHOM CUCTEMBI;

— BHATh, YTO CYIIECTBEHHBLIMU MapaMeTpPaMu, OTJIUYAIOIIIV-
MU 3Be3JbI OT MJIAHET, SABJISAIOTCA UX MaCChl U UCTOUHUKU DHEP-
ruu (TepMoOAlepHbIe peaKIU B HeJpax 3Be3]] U PaJOaKTUBHbBIE
B HeZpax MJIaHEeT);

— cpaBHUBATH HU3UUYECKUE U OPOUTATBHBIE TTapaMETPhI TJIa-
HEeT 3eMHOI I'PyHObI C COOTBETCTBYIOIIUMHU IIapaMeTpaMu IIJja-
HET-TUTAaHTOB 1 HAXOAUTDH B HUX 00IIee 1 Pa3INIHOE;

— 00BbsaCHATH cyTh ahderta X. [Jomiepa; popMyanpoBaTh u
00'bACHATD CYTh 3aK0oHAa J. Xab06Ja, 3HaTh, UYTO 9TOT 3aKOH SBUJI-
CcAd BKCIEPUMEHTAJbHBIM HOATBEPIKIEHUEM MOJEeJN HecTallu-
oHapHOU BcesieHHO#, OTKPBITOH A. A. @pugmaHoM.

WToroBas KoHTponbHas paéora (1 u)
Pe3epsHoe Bpema (2 y)

OO0uMMY IpeIMeTHBIMH Pe3yJbTATAMHU O0yUeHUs 0 JaHHO-
MY KypCY ABJSAIOTCA:

— yMeHHte MM0Jb30BaThCsA METOJAaMU HAYUHOTO MCCIeqOBaHUS
SBJIEHUH IMIPUPOABI: IMIPOBOAUTL HAOJIONEHUS, IJIAHUPOBATL U
BBITIOJIHATD 9KCIIEPUMEHTHI, 00pabaThIBaTh Pe3yaIbTAaThl U3Mepe-
HUM, IPEeACTaBJAThL PEe3yJabTAThl M3MEPEeHHUIl C MOMOIIbI0 Tab-
Jauil, rpaduKoB U (popMyJi, OOHAPYKUBATHL 3aBUCUMOCTH MEKIY
(busmyecKUMU BeIUUYMHAMU, OOBACHATL PE3yJbTAThl U HeJaTh
BBIBOJBI, OIIEHUBATH T'PAHUIIBI ITOTPEITHOCTEH Pe3yJbTaTOB 13-
MepeHU;

— pasBUTHE TEOPETUUECKOTO MBIINJIEHUS Ha OCHOBe (hOopMU-
pOBaHUA YMEHUH yCTaHABANBATD (PAKTHI, PA3INUYaTh IPUUYNHBI 1
CJeCTBUS, UCIIOJb30BaTh (PU3UUECKUE MOJEJIU, BBIABUTATH TU-
MOTe3bI, OTHICKUBATh 1 (DOPMYJINPOBATH NOKA3aTEIbLCTBA BBIIBU-
HYTBIX TUIIOTES.
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MATEPUANIbHO-TEXHWYECKOE OBECMEYEHWNE
OBPA30BATEJIbHOIO NMPOLECCA

IIporpamma Kypca ¢usuku Ajas 7—9 KiaccoB o0I1eoopa-
30BaTeJILHBIX yupe:kaenuii (aBropsl A. B. Ileprvimikuu, H. B. ®u-
aonoBud, E. M. I'yTHUK).

YMK «®Pusuka. 7 kaacc»

1. ®usuka. 7 kjaacc. YueoHuk (aBTop A. B. IlepbIKkuH).

2. dusura. Pabouas rerpanb. 7 Kjaacc (aBropbl T. A. Xanna-
HOBa, H. K. XanuaHoB).

3. ®dusurka. Meroaguueckoe 1ocobme. 7 KJacc (aBTOPBI
E. M. I'yrauk, E. B. Peibakosa).

4. ®usuka. Tectsi. 7 =xiyacc (aBroper H. K. Xawuawos,
T. A. XannaHnona).

5. ®usuka. JuaakTuyecKkue marTepuajbl. 7 KJacc (aBTOPBI
A. E. MapoH, E. A. MapoH).

6. ®usuka. COOPHUK BOIPOCOB U 3amau. 71—9 kjgaccel (aBTO-
pet A. E. Mapos, C. B. ITozoiickuii, E. A. Mapon).

7. OJIeKTPOHHOE IPUJIOKEeHIIe K YUIeOHUKY.

YMK «®Pusura. 8 kaacc»

1. ®usuka. 8 Kiacc. YuebuHuk (aBTop A. B. IlepbImkum).

2. ®dusura. Meroauueckoe 1ocobue. 8 KJjacc (aBTOPBI
E. M. I'yrauk, E. B. Peibakosa, E. B. IllapouuHa).

3. ®dusura. Tectni. 8 xmgacc (aBropsl H. K. Xannanos,
T. A. XanHaHoBAa).

4. ®uszuka. [umgakTudeckue mMaTepuaabl. 8 KJjacc (aBTOPBI
A. E. MapoH, E. A. Mapon).

5. @usuka. COOpHUK BOIPOCOB 1 3amau. 7—9 Kjaccwl (aBTO-
pet A. E. Mapos, C. B. ITozoiickuii, E. A. Mapon).

6. OJIeKTPOHHOE IIPUJIOJKEeHNE K YUeOHUKY .

YMK «®Pusura. 9 kaacc»

1. ®usuka. 9 kiaacc. YuebHUK (aBTOphl A. B. IlepbImikuH,
E. M. I'yrHUK).

2. dusuka. TemaTtnueckoe maaHumpoBaHme. 9 Kjacc (aBToOp
E. M. I'yrHUK).

3. ®dusura. Tecrni. 9 xmacc (aBropsr H. K. Xamuanos,
T. A. XanHaHnosa).

4. ®usuka. [umaxktudeckue marepuaibl. 9 Kjaacc (aBTOPBI
A. E. MapoH, E. A. MapoH).

5. ®usuka. COOpHUK BOIPOCOB 1 3amau. 7T—9 KJjaccwl (aBTO-
pet A. E. Mapon, C. B. ITozoiickuii, E. A. Mapon).

6. OJIeKTPOHHOE IIPUJIOKEeHNE K YUeOHUKY .

90



KoMniaekT HATIATHBIX ITOCOOMIA.

JJIeKTPOHHBIE YUeOHbIe U3TaHUA

1. ®usura. Bubimoreka HATIAIHBIX ITocoOuii. 7—11 Kaacchl
(mon pemakmnueir H. K. Xannauosa).

2. JJaGopaTopHbIe paboTHI IO (pusduKe. 7 Kjaacc (BUpTyaJabHAasd
¢dusuueckasd jaboparopus).

3. JIabopaTopHbie paboThI Mo pusuKe. 8 Kaacc (BUPTyaIbHAS
(husuueckas JabopaTopusd).

4. JIabopaTopHbIe paboTsl mo pusuke. 9 Kiaacc (BUpPTyalbHAS
(usuueckas JabopaTopusd).



NMPOrePAMMA OCHOBHOIO
OBLLUEIroO OBPA3OBAHUA.
OPUSUKA.

7—9 xnaccobl

Astopbi: H. C. lypbiwesa, H. E. Baxeesckas

NOACHUTENbHAA 3ANUCKA

IIpemgnaraemass pabouass mporpaMma peanu3yercs B
yueonukax H. C. Ilypsiuesoii, H. E. BamxeeBckoii «®Pusura»
mass 7, 8 kmaccoB u H. C. Ilypeimesoit, H. E. Ba:xeesckoii,
B. M. Hapyrusna ays 9 Kjiacca cucteMbl « BepTukaab».

IIporpammMma cocraBjieHa Ha ocHOBe DPyHIAMEHTAJBLHOTO Aapa
comepskaHUus obOIrero oopasoBanus u TpeboBaHuii K pesyibTa-
TaM 0o0y4YeHUs, IpecTaBJeHHLIX B CTaHIapTe OCHOBHOT'O O0IITe-
ro oopasoBaHUA.

IIporpamma ompezmeser cogepKatie U CTPYKTYPY yU4eOHOro
MaTepuaJa, II0CJeJ0BaTeILHOCTD €ro U3YUYeHU A, IyTU (hopMUPO-
BaHUA CHUCTEMbl 3HAHWII, YMEHHUII M CIOCO0OOB AeATeJIbHOCTH,
pPasBUTHUSA, BOCIIUTAHUA U COMUAIN3ANNN yualinuxcsa. IIporpam-
Ma MOJXKET MCIIOJIb30BATHCA B O0IE00pAa30BaTeIbHBIX YUEOHBIX
3aBeJleHUAX pasdHoro npoduiasd.

IIporpamma BKJIIOUAET HMOACHUTEJbHYIO 3alHCKY, B KOTOPOI
IPOIIMCAHBI TPeOOBAHUA K JIMUHOCTHBIM U MeTalpeIMeTHLIM pe-
3yJibTaTaM O0yYeHUs; colep:KaHre Kypca ¢ IIepevyHeM pasiesioB
C yKasaHUeM YucJja 4YacoB, OTBOAUMBIX HA UX U3yUeHUe, U Tpebo-
BAaHMUAMU K IPEIMETHBIM pe3yJbTaTaM O0yUYeHNA; TeMaTuUYeCKOoe
IJIAHUPOBaHUE C OIpeleeHrneM OCHOBHBIX BUAOB yueOHOI Je-
ATEJbHOCTH IIKOJbHUKOB; PEKOMEHJAIlMY 110 OCHAII[EHUIO yueo-
HOTO Ipoliecca.

06wwan xapaKTepucTmKa
yuye6HOro npeagmerta

IIKoABHBIN KypC (PUBUKU — CHCTEMOOOPA3YIOIUIl AJIs
€CTeCTBEHHO-HAYUYHBIX IIPEIMETOB, MOCKOJbKY (pu3muecKkue 3a-
KOHBI, JIesKall[iie B OCHOBE MUPO3JaHUA, ABIAIOTCA OCHOBOH CO-
IepsKaHusg KypPCOB XMMUU, OMojoruu, reorpadmu @ acTPOHO-
muu. PusuKa BOOPYIKAET IIKOJbHUKOB HAYYHBIM METOIOM IIO-
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3HAHUS, IIO3BOJIAIOIIUM IIOJYyYaTh OOBLEKTUBHBLIE 3HAHUS 00
OKPYJKaIoIeM MUpe.

Ilenu nzyuenms GU3NKU B OCHOBHOU IITKOJIE CJIEAYIOIINE:

e IpuoOOpeTeHre 3HAHUN 0 MEeXaHUYECKUX, TeILJIOBBbIX, dJIEeK-
TPOMATHUTHBIX ¥ KBAHTOBBIX ABJEHUSAX, (PUBUUECKUX BEIUUU-
HaX, XapaKTepusyIoIUX 9T ABJIEHU;

o (hopMupoBaHUEe YMEHUII HAOIIOAATh IPUPOAHBIE ABJICHUSI U
BBIIIOJIHATD OIBITHI, JJAOOPAaTOPHBIE PAOOTHI U SKCIePUMEHTAIb-
HBbIE HCCJIeTOBAaHUS C MCIIOJIb30BaHIEM N3MEPUTEIbHBIX IIPU00-
POB, MIMPOKO IPUMEHSIEeMBbIX B IIPAKTUUYECKON KU3HU;

e IIOHMMAHNE CMBICJIA OCHOBHBLIX HAYUHBIX IMOHATUN (PpUSUKU
¥ B3aMMOCBSI3Y MEKIY HUMIU;

e 3HAKOMCTBO C METOJOM HAYUYHOT'O IIO3HAHUSA U METOJAMHU KC-
clemoBaHUs 00'beKTOB M sABJeHUI npuponbl. OBaameHue ooIe-
HAYYHBIMU MOHATUSIMU: IIPUPOIHOE ABJIEHUE, SMIUPUUIECKHU yC-
TAHOBJIEHHBIN (PaKT, IIpodJieMa, I'MIIOTe3a, TEOPETUUYECKUA BbI-
BO/I, Pe3yJIbTAT 9KCIePUMEHTAIbHON IPOBEPKH;

o (hpopMUpOBaHNEe MPeACTABJICHUN O (PU3UUECKONH KapTHHEe
MHupa;

e PA3BUTHUE IIO3HABATEJIbHBIX HHTEPECOB, NHTEJJIEKTYaJbHBIX
cIiocoOHOCTel yualuxcs, mepegadya MM OIIbITa TBOPUECKOM me-
ATEJIbHOCTH.

B ocHOBY Kypca (pHU3UKHU IIOJOKEH PAL UIeli, KOTOPhIe MOYKHO
paccMaTpuBaTh KaK MIPUHIIUIBI €TI0 IIOCTPOEHU .

HNnes meaoctHocTu. B cooTBeTCTBUY C HEMl KypC ABIAETCA JIO-
T'MYeCcKH 3aBepPIIeHHBIM, OH COOEPKUT MaTepuas 13 BcexX pasje-
J0B (QMBUKU, BKJIOYAET KaK BOIIPOCHI KJIACCUYECKOI, TaK U CO-
BpeMeHHO# (pU3UKU; YPOBEHD IIPEICTABIEHNSI Kypca YUUThIBAET
o3HaBaTeJbHbIe BO3SMOYKHOCTH YUaIllUXCH.

Hnpes npeemcrBennocT. Comep:kaHue Kypca YUYUThIBAeT IO-
TOTOBKY, ITOJYUYEHHYIO YUAIITIMUCS HA IPEAIIeCTBYIOIeM dTame
IpU N3YUYEHUU eCTECTBO3HAHUA.

HUpnea sapumaTuBHOCcTU. Ee peanusaiius m0O3BOJIAET BBIOPAThH
yJamumMcsa cOOCTBEHHYIO «TPAeKTOPUIO» M3yueHUA Kypca. lasa
STOTO IIPEyCMOTPEHO OCYIIeCTBIEHNE YPOBHEBOH AudPepeHIin-
anmuu: B IIporpaMMe 3aJI0KEeHBI 1Ba YPOBHSA M3YUEHUS MaTepu-
aja — 00A3aTeJIbHBIN, COOTBETCTBYIOIINUA 00Pa30BATEJIBHOMY
CTaHAAPTY, U TOBBLITIEHHBINA.

Hnesa renepamusamuun. B cooTBeTCTBUY ¢ HEH BbIJEJIEHBI Ta-
Kle CTep:KHeBble IIOHATUS, KaK 9Heprus, B3auMoelicTBue, Be-
IeCcTBO, Iojie. BenymuM B Kypce SBJIAETCA U IIpeJcTaBJIeHUe
O CTPYKTYPHBIX YPOBHAX MaTePUH.

Hpesa rymanutapusanuu. Ee peanusanus mpenmoJaraer uc-
OJIb30BaHNe I'YMAaHUTAPHOTO MOTeHIINAa (pU3nUecKoil HAYKU,
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OCMBICJIEHUE CBSA3U PasBUTUA (PU3UKU C PasBUTHUEM OOIIeCTBa,
MHUPOBO33PEHUECKUX, HDABCTBEHHBIX, 9KOJIOTUYECKUX ITPOOTIEM.

Haess cmupaabHOTO IMOCTPOEHUA Kypca. Ee BoimeneHue o0yc-
JIOBJIEHO HEOOXOAUMOCTHIO yUeTa MaTeMaTUYeCKOH HMOATOTOBKU
U IT03HaBaTeJIbHBIX BOSMOYKHOCTEH yUaIMXCH.

B coorBeTcTBUU C meaaMu o0yueHUA PU3UKE yUAITUXCS OC-
HOBHOM HIKOJBI U CHOPMYJINPOBAHHBIMU BBIIIE UJEAMU, I10JIO-
JKeHHBIMU B OCHOBY Kypca (pusuKm, OH UMeeT CJeAyIoIee colep-
JKaHUe U CTPYKTYDPY.

Kypc HaumHaeTcs Cc BBeJeHUs, WMEIOIIETO METOHO0JIOTHYe-
CKUI xapakTep. B HeM nmaercs mmpejcraBjieHUe O TOM, YTO U3yda-
er ¢usuka (pusuuecKkue ABJIEHUS, IIPOUCXONAINE B MUKPO-,
MaKpO- W MeraMupe), pacCMaTPUBAIOTCA TEOPETUUYECKUI U JKC-
IepUMEHTAJbHBIA MeTOAbl MN3yuYeHud (PUBWUYECKUX ABJIEHUU,
CTPYKTypa (pudmuecKoro 3HaHUA (IIOHATHUA, 3aKOHbBI, TEOPUN).
YcBoeHne maTepuajia 9TOM TeMbl 00€CIIeUeHO IPeAIIeCTBYIOIIen
TOATOTOBKOM ydYaIIuxcsa II0 MaTeMaTHMKe UM eCTeCTBO3HAHUIO
(BBEIEHUIO B €CTECTBEHHO-HAYUYHBIE IIPEIMETHI).

3areM M3ydalTCs SABJEHHS MaKpOMHPa, O0BbACHEHUE KOTO-
pPBIX He TpeOyeT NPUBJIEUEHUS SHAHUN O CTPOEHUU BeIlecTBa
(Tembl « MexaHMUYeCKUE ABJIEHUA», « 3BYKOBBIE IBJIeHUA», «CBe-
TOBBIE sABJeHUA»). Tema «IlepBoHauasibHBIE CBEIEHUSI O CTPO-
€HUM BeIlleCTBa» IIPEAIIECTBYET MBYUEHUIO SABJIEHUI, KOTOPHIE
00BbACHAIOTCS Ha OCHOBE 3HAHWU O CTPOEHUM BelllecTBa. B Hell
paccMaTpuBAIOTCA OCHOBHBIE TOJIOYKEHUS MOJIEKYJIAPHO-KUHEe-
TUYECKOU TeopuU, KOTOPhIe 3aTeM MCIIOJb3YIOTCA IPU 00'bsACHE-
HHUU TEILJIOBBIX SBJIEHUU, MEXaHUUYECKUX WM TEIJIOBBIX CBOWCTB
rasoB, JKUJKOCTEe 1 TBePIbIX TeJ.

W3yueHne 5JIeKTPUUECKUX ABJIEHUU OCHOBLIBAETCSA HA 3HAHU-
sAX O CTPOEHUU aToOMa, KOTOPhIe IPUMEHSIIOTCA Jajee IJd 00bsac-
HEHUS 9JJIEKTPOCTATUUYECKUX U DJIEKTPOMATHUTHBIX SABJIEHUI,
3JIEKTPUYECKOTO TOKA U IPOBOAUMOCTHU Pa3JIMYHBIX CPeJ.

Taxum ob6pasom, B 7—8 Kjaccax ydallluecs 3HAKOMATCA C
HamnboJee PaCcIIPOCTPAHEHHBIMHY U JOCTYITHBIMHY AJA UX TOHUMA-
HUA QU3NYECKUMU ABJIEHUAMU (MeXaHWYECKUMU, TEIJOBBIMU,
3JIEKTPUYECKNMHU, MAarHUTHBIMU, 3BYKOBBIMU, CBETOBBLIMU),
CBOIICTBAMU TeJI M y4aTCA O0BACHATH UX.

B9 knacce usyuarorcs 6osee CI0KHBIE (GU3NUECKUE ABJIECHUA 1
OoJiee cJIOKHBIE 3aKOHBI. TaK, yuariueca BHOBb BO3BpAaIIalOTCA K
M3y4YEeHUI0 BOIPOCOB MEXaHUWKW, HO HAa JAaHHOM dTale MeXaHUKa
IpeAcTaBieHa KaK IleJiocTHadA (PyHIaMeHTaJbHasA (pusmuyeckas
TEeOPHUs; IPEeYCMOTPEHO N3yUeHNe BCeX CTPYKTYPHBIX 3JIEMEHTOB
9TOU TeopuHu, BKJIOUaA 3aKOHbI HbIOTOHA U 3aKOHBI COXPAHEHUA.
OO6cy:kaarTcsa IPaHUIIBI IPUMEHUMOCTH KJIaCCUUeCcKOoll MexaHu-
KU, ee 00bJACHUTEJbHBIE U IpPeACcKasaTeJbHble PYHKIINN. 3aTeM
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caenyetr TreMa «MexaHUUecKue KOJIeOAHUA U BOJIHBI» , [TIO3BOJISIO-
mad MOKa3aTh IPUMeHeHNe 3aKOHOB MeXaHUKM K aHAJIM3y KoJe-
0aTeJIbHBIX 1 BOJTHOBBIX ITPOIECCOB U CO3AAat0INasa 6a3y Iy usyye-
HUA 3JIEKTPOMAarHUTHBIX KOJIeOAHUHA 1 BOJIH.

3a TeMo¥l «DJIEeKTPOMarHuTHbIE KOJIe0aHUs M BOJHBI» CJIEIy-
eT TeMa «JJIeMeHThl KBAHTOBOM (PU3UKM», COIEPIKaAHIIEe KOTOPOM
HampasJieHO Ha (JOPMUPOBaHNE Y yUaIlIUXCAd HEKOTOPHIX KBAHTO-
BBIX IIPEJICTaBJIEHUI, B UACTHOCTU, IPEICTABJIEHUN O Ayaau3Me
U KBAaHTOBAaHUM KaK HEOThEeMJIEMBIX CBOMCTBAaX MUKPOMUDA,
3HAHUI 00 OCOOEHHOCTAX CTPOEHUS aTOMAa 1 ATOMHOI'O SApa.

3asepiraercsa Kypc TeMoill «BcesieHHasg», II03BOJISIOIIEH
copMUPOBATH y YUAIITUXCA CUCTEMY aCTPOHOMUYECKUX 3HAHUN
U IMOKAa3aTh JleficTBre Gu3uUecKuX 3aKOHOB B MeTaMupe.

Kypc Gusuku HOCUT sKCIIepUMEHTAJbHBIA XapaKkTep, II09TO-
MYy 0OJIBbIIIOe BHUMAHME B HEM Y/IEJeHO JeMOHCTPAI[IOHHOMY 9KC-
MePUMEHTY U HPaKTUYECKUM paboTaM ydammuxcs, KOTOPbIie MO-
I'yT BHIIIOJHATHCA KaK B KJIacce, TaK U JoMa.

Kak yske ykasbIBajoch, B Kypce peajin3oBaHa uies YpPOBHe-
BoMl nuddepernuanuu. K TeopeTnyecKomMy mMaTepuay BTOPOTO
YPOBHSA, HOMUMO 00s13aTE€JIHHOTO, T. €. MaTepuaJjia IepBoro YpPoB-
H$, OTHECEHbI HEKOTOPBIE BOIIPOCHI UCTOPUU (PUBUKU, MATEPUAJT,
M3y4YeHHe KOTOPOro TpedyeT XOpoIllell MaTeMaTUUYeCKOH IIOATO0-
TOBKM U Pa3BUTOTO aOCTPAKTHOTO MBIIIJIEHUS, TPUKJIATHON Ma-
TepuaJi. I[lepeuens IpakTUUEeCKUX paboT TaKk:Ke BKJIOUaeT padbo-
TbI, 00sI3aTeJabHbBIE AJIS BCE€X, M PAOOThI, BLIMOJHAEMbIE yUaIlli-
MUCs, M3y4YaoIUMI KypC Ha IIOBBIIIIEHHOM ypOBHe. B TexcrTe
IporpaMMbl BBIJIEJI€HBI MEPBBI W BTOPOW YPOBHU, HPU STOM
IpeaIoJaraeTcs, YTo BTOPOU YPOBEHb BKJIIOUAET MaTepuaJ Iep-
BOT'0 YPOBHS U JOIOJHUTEIbHBIE BOIIPOCHI.

MecTo npeameta B yue6HOM nnaHe

B ocuoBHO# mkose pusmkra maydaerca ¢ 7 mo 9 KJacc.
YuebubIll yiaH cocraBiaderT 210 yueOHBIX yacoB. B Tom uuciie B
7, 8, 9 kaaccax mo 70 yueOHBIX YaCOB 13 pacueTa 2 yueOHbIX Ya-
ca B HeJeJo.

B cooTBercTBUUM ¢ yUeOHBIM IJIAHOM Kypcy (GDMUBUKU IIpejle-
cTByeT Kypc «OKpysKaoiuiit MUp», BKJIOUYAIINNA HEKOTOPbIE
3HaHUA U3 o0JacTu PU3UKU U acTpoHoMuu. B 5—6 Kiaccax Bos-
MOJKHO TpenojaBaHUe Kypca «BBemeHMe B ecTeCTBEHHO-HAYY-
HbIe IpeAMeThl. EcTecTBOBHAHME» , KOTOPBIM MOKHO pacCMaTpU-
BaTh KaK IPOIEIEeBTUKY Kypca pusuKku. B cBoio ouepensb, comep-
JKaHMe Kypca (PUBWKW OCHOBHOM IIKOJIBI, SABJIAACH 0a30BBIM
3BEHOM B CHCTe€Me HeIPEePHIBHOTO eCTEeCTBEHHO-HAay4YHOTro ob0pa-
30BaHUs, CIYKUT OCHOBOI JJIs TTOCJIEAYIOIell YyPOBHEBOU U IPO-
dunbHOM nuddepeHIIUAIINN.
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Pe3ynbTaThl 0CBOEHMA KypCa

JINYHOCTHBRIMU pe3yJbTaTaMu o0yueHUA (PUIUKE B OC-
HOBHOW TITKOJIE€ ABJISIOTC:

e Pa3BUTHE MO3HABATEJbHBIX NUHTEPECOB, UHTEJIEKTYaJbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH yUaInuxcs;

o YOEIKIEeHHOCTh B BO3BMOKHOCTY MO3HAHUS IIPUPOLI, B HEOO-
XOAMMOCTH PA3yMHOTO HCIIOJIb30BAHUS MOCTUKEHUH HAYKU U
TEeXHOJOTUH IJIsA JaJIbHENIIeTro Pa3BUTUA UeJIOBEeYeCKOTOo o0IIe-
CTBa, YBasKeHUe K TBOPIlaM HayKU U TEXHUKU, OTHOIIIeHUe K (-
31Ke KaK K 3JIeMeHTY 00IIleueI0BeUecKoil KyJIbTYPHhI;

e CAMOCTOSITEJILHOCTD B IIPUOOPETeHN N HOBBIX 3HAHUU U IIPaK-
TUYECKUX YMEHUH;

e TOTOBHOCTb K BBIOODY KM3HEHHOT'O HYTH B COOTBETCTBUU
C COOCTBEHHBIMU MHTEPECAMU 1 BOBMOYKHOCTAMIU;

e MOTHBAIUsA 00pPa30BaTeJbHOU IEeATEJbHOCTU IMKOJHLHUKOB
Ha OCHOBE JINYHOCTHO-OPUEHTHUPOBAHHOTO MOAX0/1a;

o (JOpMHUPOBAHUE IIEHHOCTHBIX OTHOINEHWII APYyr K OpPYyry,
K YUYUTeJII0, K aBTOPaM OTKPBITUI 1 M300peTeHU, K pes3yabTa-
TaM O0yUYeHMU .

MeTanpeagMeTHBIMH pe3yJbTaTaMu oOydueHUA GU3UKe B OC-
HOBHOM IITKOJIE ABJISIOTC:

e OBJIAJIEHME HABBIKAMH CAMOCTOSATEJNHLHOT0 MHPUOOpPEeTeHUs
HOBBIX B3HAHWII, OpraHmMsaluu y4eOHOI IeATeJIbHOCTU, IIOCTa-
HOBKU IleJiell, IJIAHUPOBAHU S, CAMOKOHTPOJISA U OI[EHKU Pe3yJib-
TATOB CBOEU MeATeIbHOCTU, YMEHUSIMHU IIPeIBUAETh BOSMOYKHbBIE
pe3yJabTaThbl CBOUX NelicTBUIA;

o MOHUMAHINE PA3JUUYNI MEXXKIy UCXOAHBIMHU (haKTaMU U TH-
moTe3aMu OJd UX OOBSICHEHUS, TEOPETHUYECKUMU MONEISIMU U
peasbHBIMU O0BEKTaMU, OBJIaJeHNe YHUBEPCAJIbHBIMU yUeOHbI-
MU OeHCTBUAMEI HA IpUMepax I'UIIoTes A8 00bACHEeHU A N3BeCT-
HBIX (PAKTOB M SKCOEPUMEHTAJbHONW NPOBEPKU BBIIBUTAaeMbIX
TUIIOTE3, Pa3paboTKM TeOPeTHUYEeCKUX MOoesiell IMPOoIlecCoB MU
SBJICHUI;

o (hopMHUpPOBaHUE YMEHHUII BOCIIPUHUMATD, IepepadaTeiBaTh 1
OpeabaBIATh UH(POPMAIIUIO B CJIOBECHOM, O0Pa3HOM, CUMBOJIU-
yeCcKO# (opmax, aHAJIU3WPOBATh U mHepepadaThIBATh IOJYYeEH-
HYI0 "H(OPMAIIUIO B COOTBETCTBUY C IOCTABJIEHHBIMU 3aaUyaMu,
BBIIEJISITH OCHOBHOE cOlep:KaHue IIPOYUTAHHOTO TeKCTa, HaXo-
IUTHh B HEM OTBEThI Ha IIOCTAaBJIEHHbIE BOIPOCHI 1 U3JIaraTh ero;

e IPUOOpPETEHNE OIBITA CAMOCTOATEJIHHOTO MOWCKA, aHaJams3a
u 0TOOpa MHMOPMAIIUU C UCIIOJIb30BAHNEM PA3JIUUYHBIX UCTOUHU-
KOB M HOBBIX MHGOPMAIMOHHBIX TEXHOJIOTUH AJIA PerieHus I10-
3HaBaTeJIbHBIX 3a7a4;
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e Pa3BUTHE MOHOJIOTUYECKOH U OMAJOTMYECKO! peuu, yme-
HUA BBIPAXKATh CBOU MBICJIA W CIIOCOOHOCTHU BBICJIYIIINBATEL cobe-
CelHNKAa, MTOHNMATh €er0 TOUKY 3PeHUs, IpU3HaBaTh IPaBo APY-
roro YeJIOBEKAa Ha NHOe MHEeHUe;

e OCBOEHUE ITPUEMOB JIEMCTBUI B HECTAHJAPTHBIX CUTYyaIlUAX,
OBJIaJleHUEe 9BPUCTUYECKUMU METOLaMU PeIlleHu A IpobdaeM;

o hopMHUpOBaHUE YMEeHNI paboTaTh B IPYIIeE C BHIIIOJHEHUEM
Pas3JIUYHBIX COIMAJBHBIX POJIeH, MPEACTABIATH U OTCTAWBATH
CBOU B3TJIANBI 1 YOEXKIEHUA, BECTU JUCKYCCUIO.

IIpenmeTHbIe pe3yabTaThl O0yueHUs (PU3UKE B OCHOBHOI
IIKOJIE IIPEICTABJIEHBI B COIEePIKAHNU Kypca II0 TeMaM.

COOEPYXAHUE KYPCA
7 knacc (70 4, 2 4 B Hegenio)

BeepeHue (6 4)

I ypoBens

Yro m KaK u3ydawT pusuKa u acTrpoHoMusa. PuznuuecKue sB-
nenusi. HabnroneHusa m sKcrnepuMeHT. ['mmoresda. DuamuecKue
BeqMunHbl. EquHUNEI BeanunH. MaMepeHne (pu3nyecKUX BeJIU-
ynH. Pusnyeckre npubdopel. IIoHATHE 0 TOYHOCTH M3MEPEHUIH.
AOGCOIIOTHAS HOTPEIIHOCTD. SalUCh Pe3yabTaTa IPAMOro u3Me-
peHus ¢ y4eToM aOCOJIIOTHOM IIOTPEIHOCTH. ¥ MEeHbIIIeHHEe II0-
TpeInHoCTu uamMepenuii. Uamepenne MajabIX BEJIUUNH.

duzuvecKure 3aKOHBI ¥ TPAHUIBI UX IIPUMEHUMOCTH. PusnKa
U TeXHUKA.

I1 ypoBens

OTHocHuTeJabHASI HOTPEIIHOCTL. PusnuvecKkasa Teopusa. CTpyk-
TypHbIE YPOBHU MaTE€PUU: MUKPOMUP, MAKPOMUDP, METaMUDP.

OPOHTANbHbIE IABOPATOPHbIE PABOTbI

I ypoBens

1. UsmepeHue OJInHBI, 00beMa 1 TeEMIIepaTypLI TeJia.
2. smepeHnne pa3sMepoB MaJIbIX TeJl.
3. Ismepenune BpeMeHH.

NABOPATOPHbIV ONbIT
II ypoBens

I/ISMepeHI/Ie MaJIbIX BEJIMYUH.
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MPEAMETHBIE PE3YJIBTATbI OBYYEHNA

Ha ypoene 3anomunanus

I ypoBens

Hasvieamu:

o (huBMUECKUE BEJIMUYUHBI U UX YCJIOBHBIE O003HAUEHUSA: JJIU-
Ha (1), remneparypa (t), Bpema (t), macca (m); eTUHUIBI STUX
BeJUuYuH: M, °C, ¢, KT}

o (pu3UUeCcKUe IIPUOOPHI: JINHENKA, CEKYHIOMED, TEPMOMETDP,
pBIUAKHBIE BECHI;

e METOAbl M3yUeHUs (PUINUYECKUX ABJEHUNU: HaOJIIOIeHUe,
A9KCIIEPUMEHT, TEOPHUS.

Bocnpouszgodumebu:

e OIIPENEJeHNA IOHATHUI: M3MepeHUe (PU3MUYECKON BeIUUU-
HBI, IleHa JeJIeHU MTKAJbl U3SMEePUTEJILHOTO IIpubopa.

II ypoBens

Bocnpouszgodumbu:

o OIpeeJeHUsT MOHATUN: TUIOTe3a, abCOoJIOTHAA IIOTPEeIl-
HOCTb H3MepeHud, OTHOCHUTEJIbHad IIOI'PEINIHOCTL uM3Mepe-
HUS;

e (hopMYyJIIy OTHOCUTEJIHbHOM ITOTPENTHOCTU U3MEPEHUA.

Ha ypoene nonumanus

I ypoBens

IIpusodumos npumepod:

o (puBMUECKUX U ACTPOHOMHUUYECKUX SABJEHUMN, (PUSUUECKUX
CBOICTB TeJ U BeIlecCTB, (PU3NUYECKUX IPUOOPOB, B3AMMOCBA3U
(pU3BUKU U TEXHUKU.

Obssacnamu:

e DOJIb U MECTO 9KCIepHUMeHTa B IpoIlecce IIO3HAHUA, IPUYA-
HBI IOTPEIITHOCTel U3MePEeHUI 1 CIIOCOOBI UX YMEHbBIIIeHU .

II ypoBens

IIpusodumuv npumepuol:

o CBSABW MEXKIYy (PUBNMUECKWMHU BeINUYUHAMU, (PUIUUECKUX
Teopui.

ObssacHamo:

e CYIllECTBOBAHME CBs3€ll U 3aBUCUMOCTEN MeXAYy G(Quam-
YEeCKUMHU BEeIWUYUHAMU, POJIb (PU3UUYECKONl Teopuu B IIPOIEC-
ce MO3HAHUA, CBA3b TEOPUU U SKCIIEPUMEHTAa B IIPOIlecce MO3Ha-
HUS.
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Ha ypoéne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemnw:

e U3MEPATH [JUHY, BpeMs, TeMIlepaTypy; BBIUUCIATH IIO-
TPENTHOCTh NPAMBIX M3MEPEHUMN AJIMWHBI, TEMIIEPATYpPHI, BpeMe-
HM; IIOT'PEITHOCTDh M3MEPEHUA MaJIbIX BEJIMUNH; 3allICbIBaTh pe-
3yJabTarT I/IBMepeHI/Iﬁ C YUeTOM IIOT'PEITHOCTH.

I1 ypoBensb

Ymemeu:

e COOTHOCUTH (PUBUUYECKUE ABJEHUA U PU3NUECKUE Teopuu,
nX 00bACHSAIOIIIIE;

e UCIIOJIB30BATh JIOTMUECKUE Ollepalluy IPU OIUCAHUU IIPO-
mecca n3y4eHus (DU3NYECKUX SABJIEHUN.

Ha ypoeéne npumenHeHus 6 HeCMAaHOAPMHBLX CUMYQ-
yuax

I ypoBens

Ob6o6wamo:
e ITIOJIYUEHHBI€ IIPM M3YUYE€HMNHU TeMbl 3HAHUA, IIPEeACTaBJIATb
UX B CTPYKTYPUPOBAHHOM BUJE.

I1 ypoBens

Oob6o6wamo:
e HA HSMIIMPUYECKOM yPOBHE HaOJI0JaeMble SIBJEHUS U IIPO-
1IECCHI.

MexaHuuyeckue aBneHus (37 u)

I ypoBens

Mexaunueckoe IBUKeHNEe U er0 BUAbl. OTHOCUTEIBHOCTE Me-
XaHUYEeCKOTo MOBMKeHud. Tpaextopusa. Ilyrs. PaBHomepHoe
npamosinHeiinoe nBukeHne. CKOpoCcTh PABHOMEPHOT'O MPAMOJIH-
HelHOTO nBUM:KeHUus. HepaBHOMepHOe IIPAMOJIMHEHOE IBUMKEe-
Hue. CpeqHAS CKOPOCTh. PABHOYCKOPEHHOE IBUKeHUuEe. Y cKope-
HUe.

ABnenue unepnuu. BsaumoseiicrBue Tesi. Macca tesa. sme-
peHure Macchl IIPU IIOMOIIX BecoB. IIJIOTHOCTD BellecTsa.

Cuna. I'padpuueckoe nusobpaskenue cui. Miamepenue cui. [{u-
HamMoMeTp. MexxayHapogHas cucTeMa efuHUIL. PaBHOIECTBYIO-
mas cuii. CaosKeHue CUJI, HallPpaBJIeHHBIX 10 OLHOM npamMoi. Cu-
Ja ynpyroctu. 3akou I'yka. Cusa TaKectu. YcKopeHue ¢cBoOO-
HOro nmajseHusd. lleHTp TAKecTU. 3aKOH BCEMUPHOTO TATOTEHUS.
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Bec Tema. HeBecomocTs. IlaBmenme. Cuiia TpeHusi. Bunbsr Tpe-
HUA.

Mexanuueckass padora. MoiHocTb. IIpocThle MeXaHU3MBI.
YcnoBue paBHOBecUs phluara. «30JI0TOE IIPABUJIO» MEeXaHUKMH.
ITpumenenue mpoctbix MmexaHusmoB. KIII[ mexanusmoB. JHep-
rus. Kuneruueckas sueprus. [loTeHIinaabHasa 9HepPrus. 3aKoH
COXPaHeHUsI MeXaHUUYeCKOH sHepTruu. JHePrus peK 1 BeTpa.

OPOHTAJIbHbIE JIABOPATOPHbBIE PABOTbI

I ypoBenn

4. VlayueHre paBHOMEPHOI'O ABUKEHUS.

5. IsmepeHue Macchl TeJjia Ha PhIYasKHBIX Becax.

6. IamepeHme MJIOTHOCTH BellleCTBA TBEPJOrO Teja.

7. 'pagyupoBKa fTuHAMOMETDPA U U3MEPEHUe CIUJI.

8. amepenue kKoahGUIEeHTa TPEHUSI CKOJIBIKEHU.

9. zyueHue ycJioBUSA PAaBHOBECHUS pblyara.

10. Usmepenue KIIJ] mpu nmogbeme Tesia mo HAKJIOHHON IIJIOC-
KOCTH.

JIABOPATOPHbIE ONbITbI

I ypoBenn

WsmepeHne cpeqHeit CKOPOCTH.
W3yueHre paBHOYCKOPEHHOT'O JBUKEHUA.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA
Ha ypoene 3anomunanus

I ypoBens

Hasvieamo:

o (puBMUECKUE BEJIMUYUHBI U UX YCIOBHBIE 0003HAUEHUS: IYTh
(s), Bpems (t), ckopocThb (v), yckopeuue (a), macca (m), mjiaoT-
HOCTB (p), cuna (F), maBaeHue (p), Bec tena (P), sHeprusa (E);
eIUHUIIBI 9TUX BEJIUUYNH;

o husMUeCcKUe IPUOOPHI: CIUAOMETD, PhIUaKHEIE BECHI.

Bocnpousgodumu:

e OTIIPeJieIeHUA TMOHATUN: MEeXaHUYECKOe NBUKEeHUE, PaBHO-
MepHOe ABUKeHUe, PABHOYCKOPEHHOE NBUKEHNeE, TeJO OTCUeTa,
TpPaeKTopusd, OyTh, CKOPOCTh, yCKOPEeHUe, Macca, IIJIOTHOCTD, CHU-
Ja, cuja TAKEeCTH, CUJIa YIPYTOCTH, CUJIa TPEHUA, BEC TeJia, JaB-
JeHUe, MexaHUUecKad paboTa, MOIIHOCTH, IIPOCThIE MeEXaHU3-
mbl, KIIII mpocThIX MeXaHM3MOB, 9HEPTUs, MOTEeHIUaJbHAS U
KUHETUYeCKas 9HEePTUd;
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e (bOPMYJIBI: CKOPOCTH ¥ IIYTH PABHOMEPHOI'O [IBMKEHISI,
cpenHell CKOPOCTH, CKOPOCTM PABHOYCKOPEHHOI'O IBMHYKEHIS,
IIJIOTHOCTU BEII[eCTBA, CUJIbl, CUJIbI TPEHUA CKOJbIKEHUNA, CUJIbI
TSAMKECTH, CAJIBI YIIPYTOCTH, SABJIEHU, PA0OTEI, MOIITHOCTH;

o rpa)MKM 3aBUCUMOCTH: IIYTH PABHOMEPHOI'O IBUXKEHUS OT
BpPeMeHM, CKOPOCTH PAaBHOYCKOPEHHOI'O IBUKEHUSI OT BPEMEHM!,
CHJILI YIIPYTOCTH OT Ae(POpMAI[NN, CUJIbI TPEHUA CKOJIbMKEHUA OT
CIJIBLI HOPMAJIBHOI'O JaBJIeHN;

e BAKOHBI: NPUHIINII OTHOCHUTEJbHOCTH l'ajimies, 3aKOH CO-
XpaHeHUusd SHEePIUU B MeXaHuKe.

Onucvieamu:

HaOJII0jaeMble MeXaHNYeCKUe ABJICHUA.

I1 ypoBens

Bocnpouseodumbu:
e 3aKOH BCEMUPHOTO TATOTEHUA.

Ha ypoéne nonumanus

I ypoBens

OobsacHamo:

¢ OTHOCUTEJIBHOCTH MEXaHNUYECKOTO ABUKEHUS;

o (huBMUecKMe SABJEHUS: Bl3auMOIelicTBUE TeJ, sABJEHUe
UHEePIUN;

o CJIOJKEHUE CUJI, IeMCTBYIOIINX Ha TeJo;

¢ IIPeBpAIlleHVE IOTEeHIINAJIbHON U KUHETUUECKO 9HEPT U 13
OJHOTO BUJA B IPYTOIi;

o IPUMEHEHVE 3aKOHOB MEXaHUKH B TEXHUKE.

ITonumameu:

e CYII[ECTBOBAHIE PA3JUUYHBIX BUAO0B MEXaHNUYECKOTO IBUKE-
HUS;

« BEKTODHBIH XapaKTep (PU3UUECKUX BeJIWIUH: U, 4, F;

¢ BOBMOJKHOCTB I'pauuecKOoil MHTEePIpeTalu MEeXaHNIEeCKO-
0 IBUIKEHUS;

e MACCy KaK Mepy MHEePTHOCTHU TeJja; CUJIY KaK Mepy B3auMo-
IefcTBUSA Teja ¢ JPYTUMU TeJIaMU; SHEePTUI0 KaK XapaKTepPUCTU-
KY CIIOCOOHOCTH TeJia COBEPIIATL PadoTy;

e BHAUEHNE 3aKOHA COXPAaHEHUs SHEPTUU B MEXaHUKeE.

I1 ypoBens

ITonumam:

e POJIb TUIIOTE3bI B IIPOIlECCEe HAYYHOTO ITO3HAHMUS; POJIb OIIBI-
ta KaBeHguina B cTaHOBJIEHUN (PU3NUYECKOT0 3HAHMS;

e CYIIIECTBOBAHUE I'PAHUIL IPUMEHUMOCTH (PUBUUIECKUX 3aKO0-
HOB U Teopuii (Ha IpuMepe 3aK0HA BCEMUPHOTO TATOTEHUS).
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Ha ypoéne npumenerHus 6 MUNULHBbLX CUIMYAUUAX

I ypoBens

Ymemeu:

e OIIPEJEJIATH HEeMB3BECTHBIE BEJIMUUHBI, BXOAAIE B (hOpMY-
JIBI: CKOPOCTU PABHOMEPHOTO M PABHOYCKOPEHHOTO ABUKEHUA,
cpenHel CKOPOCTH, IIJIOTHOCTU BEIleCTBA, CUJIbI, CUJIBI YIIPYTOC-
™ (3akoHa I'yka), CUJIBI TAMKECTH, CUJIbI TPEHUA CKOJbIKEHUS,
MexXaHUYeCcKOou paboTsl, momtHocTu, KITIT;

e CTPOUTH rpa@uKM 3aBUCUMOCTH: ITYyTU OT BPEMEHU IIPU paB-
HOMEPHOM BUKE€HWUMU, CKOPOCTH OT BPEMEHU IIPU PaBHOYCKO-
PEHHOM [JBW)KE€HWM, CHUJIBl YOPYTOCTH OT AedopMalviu, CHUJIbI
TPEHUA CKOJbKEHUS OT CUJIbI HOPMAJbHOTO TaBJI€HU;

¢ II0 rpauKaM OnpenenATh 3HAUEHUS COOTBETCTBYIOIMX Be-
JUYUH.

ITpumenamo:

e 3HAHUS II0 MeXaHWKe K aHaJIu3y U O0bACHEHUIO ABJIEHUU
IPUPOIBI.

II ypoBens

Ymemeu:

e BAIIMCHIBATH yPaBHeHUA IO rpadmKaM 3aBUCHMOCTH: IYTHU
PaBHOMEDHOI'O ABUKEHUA OT BpDeMeHU, CKOPOCTU PABHOYCKOPEH-
HOT'0O ABUIKEHUS OT BPEMEHU, CUJbI YIIPYTOCTU OT AedopMaiuu,
CHUJIBI TPDEHU A CKOJIbYKEHUA OT CUJIBI HOPMAaJIBHOT'O JaBJIeHU .

ITpumenamuo:

e U3yUYEeHHBIE 3aKOHBI U YPABHEHUA K PEIIeHUI0 KOMOWHUPO-
BaHHBIX 3a]la4 10 MeXaHUKe.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYQ-
yuax

I ypoBens

Kaaccugpuyuposamnw:

o PA3JIMUYHBbIE BUABI MEXAHUUYECKOTO IBUIKEHUI.

Oob6o6wamo:

e 3HAHUS O 3aKOHAX NUHAMUKU.

IIpumenameu:

e METOIbl €CTEeCTBEHHO-HAYYHOTO MMO3HAHUS IIPU H3YUEHUU
MeXaHUYECKUX ABJIEHUN.

II ypoBens

Oob6o6wamo:

o 3HAHUS HA TEOPETUUECKOM YPOBHE.
Humepnpemuposambu:

e IIDeAIIoJIaraeMnbie NJIM I10JIYyYeHHbI€ BBIBOJAbI.
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Ymemeu:

e BUAETHh U (POPMYJIUPOBATEH MIPOOJIEMY; ILJIAHUPOBATH ITOUCK
perieHus IPo0JIeMbl; OMPEIeasaTh U (POPMYJIUPOBATHL PabOUYIO
TUIIOTE3Y; OTBICKUBATE CIIOCOOBI IPOBEPKU PEIlleHU s ITPOBIeMbl;

e OIIEHMBATH IIOJIyUYEHHBIE Pe3yJIbTaThl; UCIIOJIb30BATh TEOPe-
TUYEeCKMe MeTOAbI HAYyUYHOTO MO3HaHUA (HUAea ns3alus, MOJeJIU-
poBaHUe, UHAYKIIUSA, TeAYKIUI).

3ByKoBble ABneHuna (6 4)

I ypoBens

MexanuuecKkme KoiebaHUsA U X XapPaKTEPUCTUKU: aMILJIUTY-
Ia, Iepuo, YacToTa. 3ByKOBbIe Kojebauusd. VICTOUHUKY 3BYKA.

Mexannueckue BOJIHBI. [[JiMHA BOJHBI. 3BYKOBBIE BOJIHEI.
CropocTb 3ByKa. I'poMmKkocTh 3ByKa. Beicora ToHa. Temop. OTpa-
JKeHUe 3ByKa. I9XO.

II ypoBens

MaremaTuuecKkuii u NPYKUHHBIN MaATHUKU. [lepuos KoJe-
0aHUI MaTeMaTUYEeCKOTO U IIPYKUHHOTO MAaATHUKOB.

JIABOPATOPHbIE OMbIThl

I ypoBens

Hab6uronenne xosebanmuii 3ByYaIux TeJl.

WccnenoBanue 3aBCUMOCTY epUOLA KOJIeOaHU I'pysa, MOI-
BEIIIeHHOT'0 Ha HUTH, OT AJUHBI HATH.

Habaromenne 3aBUCHMOCTH I'POMKOCTY 3BYKA OT AMILJIUTYAbI
KoJie0auumii.

I1 ypoBens

WccnenoBanme 3aBUCUMOCTHY II€PUOIa KOJeOAaHUM MaTeMaTH-
YEeCKOTro MasgTHUKA OT YCKOPEHUA, O0YCIOBJIEHHOTO CUJION, deii-
CTBYIOIIE B BEPTUKAJIBHOM IJIOCKOCTHU.

HccnemoBanue 3aBUCUMOCTHY IePUOIa KOJIeOAHUN IPYKUHHO-
ro MaATHUKA OT MAcCChl I'Py3a U KeCTKOCTHU IIPY KUHBI.

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Ha ypoéne 3anomunHanus

I ypoBens

Hasvieamu:
o (pM3UUECKNE BEJIMYNHBI U UX YCJIOBHBLIE 0003HAUEHUSI: CMe-
menue (x), ammauryna (A), nepuox (7'), uactora (Vv), JJInuHA BOJ-
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HBI (L), CKOPOCTH BOJIHBI (V); €AUHUIIBI 9TUX BEJIUYUH: M, C, ['II,
m/c;

o AMANA30H YaCTOT 3BYKOBBIX KOJIEOAHUIA.

Bocnpouszgodumbu:

o OIIPeJeIeHUS HOHATUIN: MeXaHnUeCKre KojiebaHus, cmele-
HUe, aMILIUTYAA, IIePUO/, YacTOTa, BOJTHOBOE ABUIKEHUE, IOoIle-
peuyHas BOJIHA, IIPOJOJbHAA BOJIHA, AJINHA BOJHEI;

o (DOPMYJIBI CBA3W YACTOTHI U IMEepUoga KojebaHmil, MJIUHBI
BOJIHBI, CKOPOCTHU 3BYKa; 3aKOH OTPaKeHUA 3BYKa.

II ypoBens

Bocnpousgodumeu:
o hOpMyJIBI ITEepHuosia KoJsiebaHUi MaTeMaTU4eCKOro MasATHM-
Ka, Ieproa KoaebaHuil Ipy:KNHHOTO MasgTHUKA.

Ha ypoene nonumanus

I ypoBens

Oob6sscHamo:

e IIPOIIECCHI: YCTAHOBJIEHUSA KoOJiebaHUII Tpysa, IIOJBeIleH-
HOTO HA HUTHU, U NPYKUHHOTO MAATHMHKA; 00pasoBaHUS MOIIe-
PeuyHoOi M IIPOIOJLHOM BOJIH; PAaCIPOCTpPaHEHWUsS 3ByKa B cpe-
ae;

e IIPOUCXOKIEHUE DXA.

ITonumamo:

e XapaKTep 3aBUCHUMOCTH: IIepuoaa KoiebaHuii rpysa, moase-
IIIeHHOTO0 Ha HUTH, OT IJIUHBI HUTU; OJUHBLI BOJHBI B CpeIe OT
YacTOThI KOJEOAHUM YaCTUIl CPeAbl M1 CKOPOCTH pPacIpOoCTpaHe-
HUS BOJIHBI; 3aBHCHUMOCTU CKOPOCTH 3BYKa OT CBOMCTB CpPeIbl
U TeMIepaTyphl;

e MCTOYHHKOM 3BYKAa SIBJISIETCA KOJIEOJIIOIeecs TeJIO;

e 3aBUCHMOCTHU: TPOMKOCTHU 3BYKa OT aMILJIUTYAbI KOJIeOaHU i,
BBICOTHI 3BYKAa OT YaCTOThI KOJIeOaHMIA.

II ypoBens

Ob6sscnamo:

o IPEBpAI[eHUsT SHEePruu IpPpU KojJebaTeJbHOM [IBUKe-
HUU.

ITonumame:

e XapaKTep 3aBHCHUMOCTH: Iepuoaa KoJebaHuil MaTeMaTude-
CKOT'0 MasITHUKA OT JJINHBLI HUTU U OT YCKOPEHU CBOOOIHOTO I1a-
OeHUs, Iepuoga KoJieOaHu NPYKUHHOIO MasATHHUKA OT YKeCT-
KOCTH IPYKMHBI M MacChl I'py3a, CKOPOCTH BOJIHBI OT CBOMCTB
cpenbl, B KOTOPOI OHA PacIpPOCTPaHsIeTCs.

104



Ha ypoéne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemeu:

e BBIUUCJATH YACTOTY KOJIEOAHUII MaATHUKA II0 U3BECTHOMY
mepuoay, 1 Ha000poT;

e HEU3BECTHBIE BEJUUYMHBI, BXOAAINVE B (POPMYJIBI IJIUHBI
BOJIHBI, CKOPOCTH 3BYKa;

e OIIPEMEJIATh dKCIIEPUMEHTAJIbHO IIEePUOJ KoJsiebauuii rpyaa,
IO BEIIIeHHOTO Ha HUTH.

I1 ypoBens

Ymemu:

e BBIUHUCJIATH HEM3BECTHBLIE BEJINMUYMNHBI, BXOAAINUE B (hopMy-
JIBI IEPUOAA KOoJIe0aHU MaTeMaTUYeCKOT0 U MPYKUHHOTO MasT-
HUKOB.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYQ-
yuax

I ypoBens

Oob6ob6wamo:

e 3HAHUSA O XapPaKTEPUCTUKAX KO0JIe6aTeJIbHOTO IBUMKEHU;
0 CBOIICTBax 3BYKa.

Cpasnusamu:

o MeXaHUYEeCKUe U 3ByKOBbIe KOJIe0aHNUA; MEXaHUUEeCKUe U 3BY-
KOBBIE BOJHEIL.

CseToBble ABNeHUA (16 4)

I ypoBens

WNcrounuku cBera. 3aKOH NPAMOJUHEHHOTO pacIpocTpaHe-
HuA cBeta. CBeTOBBIE ITYUKH U CBeTOBBIe JJyun. OOpasoBamue Te-
HU U tosryTeHu. CoTHEUHOe U JIYHHOE 3aTMEeHU .

Orpa:xeHue cBeTa. 3aKOH OTpakKeHHUSA cBeTa. 3epKajbHOEe U
nuddysnoe orpakenue. IlocTpoeHre nM300pakeHUl B MJIOCKOM
sepraye. Ilepuckon. IIperomaenue cBera. IlotHOe BHyTpeHHEE
oTpaskeHue. JIuuapl. POKyCcHOE pacCcTodAHUe JUH3bI. OnTumue-
cKas cuJa JUH3bI. IlocTpoeHre n300parKeHusi, JaBaeMoro JIMH-
301.

OnTuueckue npuUOOPHI: TPOEKITMOHHBIN ammapar, QoToar-
mapart. I't1as Kak omTuuecKas cucremMa. HopmajibHOe 3peHue,
0JIN30PYKOCTh, AaabHO30pKOoCThb. Ouku. Jlyna. Pasno:xkenue Ge-
Joro cBera B cuexTp. CloKeHHe CIeKTpaJbHBIX I[BeTOB. I[BeTa
TeJ.
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II ypoBens

MuorokparHoe oTpaskeHue. Boruyroe 3epkaso. [Ipumenenue
BOTHYTBIX 3€pPKaJl. 3aKOH IPEeJOMJIeHUs cBeTa. BosloKOHHAA OII-
TuKa. @opMyJia TOHKOHN JUH3BI. ¥ BeJIMUEHNEe JIMH3EI.

OPOHTAJIbHbIE JIABOPATOPHbBIE PABOTbI

I ypoBenn

11. HaGromeHne IpsaMOJIMHETHOTO PAaCIPOCTPaHeHU A CBeTa.
12. 3yueHue sIBJIEHUS OTPAYKEHN CBETA.

13. 3yueHue sIBJIeHUS IIPEJIOMJICHUS CBETA.

14. N3yueHue n3obpaskeHnsd, JaBaeMOro JIMH30MH.

JIABOPATOPHbBIE ONbITbI

I ypoBens

HabGuonenme oopasoBauusa TeHU U IIOJYTEHH.
ITosyuenue u ucciemoBaHne M300PAKEHUSA B ILIOCKOM 3€p-
KaJe.

II ypoBens

WNsroroBaenue IIepruCKOoIIa.

HOJIy‘IeHI/Ie n nuccJjiemoBaHume I/I306paDRGHI/IH, AaBaeMoOro BOTI-
HYTBIM 3€EPKAaJIOM.

I/IsyquHe 3aKOHa IIpeJIOMJIEHUA CBeTa.

MPEAMETHBIE PE3YJIbTATbI OBYYEHWNA

Ha ypoene 3anomunanus
I ypoBens

Ha3svieameu:

o (huBUUECKMEe BeJIUUYNHBLI U UX YCJIOBHBIe 00O3HaueHUs: ¢o-
KycHOe paccTosHue JuH3BI (F), onTudyeckas cuja JUH3EI (D),
yBeJIMUeHNe JYNbl; eIUHUIILI 9TUX BEJIUUYNH: M, JITP;

e €CTECTBEHHBIE I NCKYCCTBEHHLIE NCTOUHNKY CBETA;

e OCHOBHBIE TOUKU U JIMHUU JINH3EI;

e OIITUUECKUE IIPUOOPEI: 3epKaJjo, JUH3a, (JoToamIIapar, Ipo-
eKIIMOHHLIN allmapar, Jyla, OUKHu;

e HEIOCTATKU 3PEHUA: OJIU30PYKOCTD 1 JAJTbHO30PKOCTb;

e cocTas 0eJIoTo cBeTa; HJOMOJHUTEJIbHBIE I OCHOBHBIE IIBETA.

Pacnosnasamu:

e €CTECTBEHHBIE I ICKYCCTBEHHBIE ICTOUHNKY CBETA;

o JYUU IIANAIOITNIH, OTPAYKEeHHBIN, IPEeJIOMJEHHBIN; YIJIbI IIa-
IeHUsA, OTPAYKEeHUA, IPEeJIOMJICHU;
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e 3epKaJgbHOEe U Au(p(py3HOE OTpaKeHUeE;

e CJIOJKEHUeE IIBEeTOB U CMeIlleHNe KPaCoK.

Bocnpouseodumbu:

e OIIpefesieHUd MOHATUMN: UCTOUHUK CBeTa, CBETOBOU IIYyUYOK,
CBETOBOW JIy4, TOUEUYHBIN MCTOUHUK CBETa, MHUMOE M300pasKe-
HUe, IpeleJbHBIN yIoJI HOJHOTO BHYTPEHHET0 OTPaYKeHud, JIUH-
3a, aKKOMOIAINA IJIa3a, YroJ 3peHns, PacCCTOAHNE HANJIYUIIIETO
3peHusd, YBeJIUUEeHUe JIYIIhI;

o hOPMYJIy OITUUYECKOM CUJIBI JINH3HI;

e 3aKOHBI: 3aKOH IIPAMOJIMHEMHOTO PACIPOCTPAHEHUA CBETA,
3aKOH OTPaKEeHUA CBETa, 3aKOH IIPEJIOMJIEHIS CBETA;

e IIPUHIIUT OOPATUMOCTU CBETOBBIX JIyUEi.

Onucvieamo:

o HAOJIIOZaeMble CBETOBbIE ABJICHUS;

e OCOOEHHOCTU MB300paKeHWsA IpeaMeTa B IIJIOCKOM 3epKaJie
U B JINH3E;

e CTPOEHUE IJIa3a U €r0 OIITUYECKYIO CUCTEMY.

I1 ypoBens

Hasvieamu:

e OCHOBHBIE TOUKU U JIMHUU BOTHYTOTO 3e€PKaJjia: MOJIIOC, OII-
TUYECKUU IEHTD, TJIaBHBIA (POKyC, paguyc, TJIaBHAs OITUUE-
cKasd OCh;

e YCJIOBUSI IPUMEHUMOCTH 3aKOHA MPAMOJUHENHOTO pacipo-
CTpaHEHUA CBeTa.

Bocnpouseodumbu:

e OIIpEeMeJIeHUsI TOHATUM: yBeJUUYeHUe BOTHYTOT'O 3epKaJa,
yBeJnueHue JUHSHI;

o (hopmyTy IMHSEI.

Onucvieamu:

e 0COOEHHOCTH M300PaKeHUsI B BOTHYTOM 3epKaJie.

Ha ypoéne nonumanus

I ypoBens

O6ssacHaAmMb:

o (pusmUecKkue ABJIEHUA: 00pa30OBaHNe TeHU U MOJYTEHM, COJI-
HEUHBbIE 1 JIYHHBIE 3aTMEHUS;

e XOJI Jyudeil B mpusame, B poToaIIIapaTe 1 IPOEKIINOHHOM all-
mapare 1 UX YCTPOICTBO;

e OIITHYECKYIO CHCTEMY IJIa3a;

e 3aBHCHMOCTH PAa3MepPOB N300PaAKEeHUS OT YIJIa 3PEHUsT;

o IIPUUYMUHLI OJIM30PYKOCTHA U NAJTBHO30PKOCTU U POJIb OYKOB
B X KOPPEKI[NN;

e YBeJIMUEHNE yIJja 3PEHUsI C IOMOIIbIO JYIIbI;

o IIPOUCXOJKIEHNE PALyTH.
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Ilonumamo:

e DA3HHUIY MEX Ay €CTECTBEHHBIMU N MICKYCCTBEHHBIMU ICTOY-
HHNKaMH CB€Ta, CBETOBBIM IITYUYKOM M CBETOBBIM JIYUOM;

e TOUEUHLI MCTOUHHUK CBETa M CBETOBOM JIy4 — uJaeaJIbHbIE
MOJeJIN;

o IPUYUHY PA3JIOKEHUS 0JI0T0 CBeTa B CIEKTD.

II ypoBens

Ob6sscHamo:

o IPUMEHEHUA BOTHYTOTO 3epKaJia;

e XOJ TyUel B CBETOBO/JE.

ITonumamo:

e TPAHUIILI IIPUMEHNMOCTHU 3aK0HA IPAMOJUHENHOTO PaCIpo-
CTPaHEeHUs CBETAa;

e 3aBHCHMOCTD UHCJa N300pakeHuil B IBYX 3epKajiax OT yria
MEXKIy HIMMU;

o IPUHIIUII YCTPOHCTBA KaJIeIJOCKOIIA.

Ha ypoéne npumenenua 6 MUNRUYHBbLX CUMYAYUuax

I ypoBens

Ymemuw:

e IPUMEHSATH 3HAHUS 3aKOHOB IPSIMOJIMHEITHOTO pacupocTpa-
HEHUS CBeTa, OTPAKEHUA U MPEJIOMJIEHUA K 00bsACHEHUIO SABJe-
HUN;

e 300paKaTh Ha UYepPTerKe CBETOBbIe IIYUKHU C IIOMOIIIBIO CBe-
TOBBIX JIyUe;

e CTPOUTH: M300pasKeHNe IpeaMeTa B ILJIOCKOM 3epKaJie, X0
Jydeil B IpusMe, X0k Jyudel B JIUH3e, NU300parkeHne nIpegMeTOB,
IJaBaeMbIX JIMH30M, X0 Jyueil B Ipubopax, BOOPYKAIOIINX TJIas3
(ourmu, gymna);

e BLIUHCJATL ONTHUYECKYIO CUJY JIMH3BI II0 U3BECTHOMY (o-
KYCHOMY PacCTOSTHUIO, 1 HA00OPOT.

II ypoBens

Ymemu:

e CTPOUTH U300pasKeHIe IIPeIMeTa B BOTHYTOM 3epKaJie;

o OIPEeJATh HeN3BeCTHbI€ BeJUUUHbBI, BXOAsAIMe B (hopMy-
JIy TOHKOM JIMH3LI.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYQ-
yuax

I ypoBens

Cpasnusamu:
e OIITUYECKUE IPUOOPHI U X0 IyUell B HUX.
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Yemanasaiusamuv ananozuio:

o MEXKIY CTPOEHIEM IJjias3a U yCTPoiicTBOM oToammapara.

Hcnonvzosamu:

e METOABI HAYYHOTO ITO3HAHUS NPU U3YUCHUUN ABJeHUI (Ips-
MOJIMHEMHOTO PAaCIIPOCTPaHEHUs, OTPAKEHUS U MPEeJTOMJIECHUS
cBeTa).

II ypoBenn

Yemanasausamov ananozuio:
e MEXKIY BOTHYTBIM 3€PKaJIOM U JIMH30M W XOAOM JyYeil B
HUX.

Pe3epsHoe Bpema (5 u)

8 knacc (70 4, 2 4 B Hepentw)

"epBOHa‘-IaIIbeIe cBejeHunsa o CTpoeHnu Belecrtea
(64)

I ypoBens

PasBuTue B3TIIAZOB Ha cTpoeHue BelrecTBa. MOJIEKYJIBI.
HduckperHoe cTpoenue BeliecTBa. Macca u pasMepbl MOJIEKYJI.

BpoynoBckoe aBu:xkenue. TemaoBoe ABUIKEHHE MOJEKYJI U
aromoB. Muddysusa. CBa3p TeMIlepaTypbl Tejla CO CKOPOCTBHIO
TEIJIOBOTO MBUKEHUS YaCTUIL BelllecTBa. BaammopelicTBue yac-
Tur BemectBa. CmaunBanue. KanuianapHbie sBiieHUA.

Mopgenu TBepmOrO, YKUAKOTO M ra3000pa3HOTO COCTOSIHUN Be-
IecTBa M UX O0BACHEHWE HAa OCHOBE MOJEKYJIAPHO-KUHEeTUYe-
CKOIl TEOPUY CTPOEHU S BEIIEeCTBA.

I1 ypoBens

Cnoco6bI n3MepeHnA pa3MepoB MoJIeKYJI. VIsMepeHre CKOpOC-
Teit mosieKya. OneiT IlITepua.

JIABOPATOPHbIE OMbIThl

I ypoBens

Hab6uronenme neuMocTu BeliecTsa.

Hab6uronenue apienua nud@dysuu B razax 1 sKUJKOCTAX.

WccnenoBanue 3aBucuMocTy cKopocTu AuPy3uu OT TeMIie-
paTypsl.

I1 ypoBens

Wsmepenue pasmepoB MOJIERY .
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MPEAMETHBIE PE3YJIBTATbI OBYYEHNA

Ha ypoene 3anomunanus

I ypoBens

Hasvieame:

o GUBUUECKYIO BeJIMUYNHY U €€ YCJIOBHOe 0003HAUeHMe: TeMIIe-
parypa (t); eTUHUIY 9TOI BeJaudnuHbl: °C;

o (huBuUecKUe IPUOOPHI: TEPMOMETP;

e IIOPAIOK PA3MEPOB U MACChI MOJIEKYJI; UMCJIa MOJIEKYJ B €11~
HUIle o0'beMa;

e METObI U3yUeHUA (PU3NUECKUX ABJICHUN: HaOIIOIeHne, TU-
moTesa, 9KCIIEPUMEHT, TeOPUd, MOIeJTUPOBAHME.

Bocnpouszgodumebu:

e MCTOPUYECKUE CBEIEHUA O PA3BUTUU B3TJISAAOB Ha CTPOEHUE
BeIleCcTBA;

e OIIpeJleJIeHUA MOHATUM: MOJIEKYJa, aToM, Tu@dysusd;

e OCHOBHbBIE IIOJIOJKEHUSA MOJEKYJIAPHO-KMHETUYECKON Teo-
pUU CTPOEHUSA BellecTBa.

Onucvieams:

o aABJeHUE nudpPy3un;

e XapaKTep ABUKEHUSA MOJEKYJ Ta3oB, *KUJAKOCTEH U TBEp-
IBIX TeJ;

¢ B3aMMO/JIeICTBUE MOJIEKYJI BEIlleCTBa;

o ABJIEHVE CMAaUYMBAHUSA U KaUJJIAPHBIE IBJICHUS;

e CTPOEHUE U CBOICTBA I'a30B, KUJAKOCTEN 1 TBEPABIX TEJI.

II ypoBens

Bocnpouszgodumbu:

o IIPUMeEPHI, TO3BOJIAOIIME OI€HUTH Pa3MepPhbl MOJEKYJI U UHUC-
JIO MOJIEKYJI B efuHUIle 00 beMa; uaeto onbiTa IlITepHa.

Onucvieamey:

e CIIOCOOBI M3MEPEeHUs MACChl M Pa3MEepPOB MOJEKYJI; OIIBIT
IIrepHa.

Ha ypoene nonumanus

I ypoBens

IIpusodumos npumepod:

o SIBJICHUM, IIOATBEPIKIAIOINX, UTO: T€JIa COCTOAT U3 YACTHIIL,
MeKIY KOTOPBIMU CYIIECTBYIOT IIPOMEKYTKU; MOJEKYJIbl HaXO0-
OATCS B HEIPEePbIBHOM XAaOTUUYECKOM IBUKEHUM; MOJEKYJIbI
B3aUMOJEMCTBYIOT MeK Iy CO00Ii;

e SABJIEHUI, B KOTOPHIX HAOJJIIOIaeTCcA CMauynBaHUE U HECMaYn-
BaHUe.
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ObsacHamo:

e Pe3yJbTAaThI OIIBITOB, TOKA3bIBAIOIIUX, YTO: T€JIA COCTOAT U3
YaCcTHIl, MeKIY KOTOPBIMHU CYNIeCTBYIOT IPOMEKYTKHN; MOJIEKY-
JIbl HAXOIATCSA B HEIIPEPLIBHOM XaOTHUUYeCKOM ABHU:KeHUu (6po-
YHOBCKO€ IBUKeHue, nTudysusd);

e OPOYHOBCKOe ABUKeHUe 1 U hysuio;

e 3aBHUCHUMOCTU: CKOpPOCTH Au(p(Pys3uu OoT TeMIiepaTypsl Bele-
CTBa U CKopocTu au(p@Pysmu OT arperaTHoro COCTOAHUA BEIEeCT-
Ba, CBOMICTB TBEPABIX TeJI, JKUJIKOCTEN 1 Ta30B OT UX CTPOEHUA;

e ABJIECHUSA CMAUUBAHUA U KAaOUJIJIAPHOCTU.

I1 ypoBens

O6ssacHaAmb:

e OTJINUKE CPEeJHEN CKOPOCTU TEILJIOBOrO ABUKEHUSA MOJEKYJI
OT CpeIHel CKOPOCTH MEXaHNUYECKOr'0 ABUKEHU TeJa;

o pesyabraThl onbiTa IllTepHa;

e 3aBHCHMOCTDL BBICOTHI MOIbEeMAa MKULKOCTH B KAIIUJLIAPE OT
€e IJIOTHOCTH U OT JuaMeTpa KanuLIsapa.

Ha ypoéne npumenenua 6 MUNUYHBLX CUMYAUUAX

I ypoBens

Ymemeu:

e UBMEPATH TEMIEPATYPY U BBIPAYKATh €e 3HAUEHUE B TPanLy-
cax [lenawscus;

e 0000IIIaTh Ha SMIIMPUYECKOM YPOBHE Pe3yJabTaThl HAOJIO-
aeMbIX 9KCIIePUMEHTOB U CTPOUTDH MHAYKTUBHBIE BBIBO/BI;

e IPUMEHATH NHOJYUEeHHBbIE 3HAHUS K PEIIEeHUWI0 KadyeCcTBEH-
HBIX 3a/1a4.

I1 ypoBens

Ymemu:
e IPUMEHATH MOJIYUEHHBbIE 3HAHUA K O0BSCHEHUIO SABJIEHUI,
Ha0JII0JaeMbIX B IPUPOE 1 B OBITY.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYQ-
yuax

I ypoBens

Ob6o6wamo:

o TOJIYUEHHBIE NPU M3YUYEHUU TeMbl 3HAHUS, MPEACTABIATH
UX B CTPYKTYPUPOBAHHOM BHUIE.

Ymemu:

e BBIIOJHATH 9KCIIEPUMEHTAJIbHEIE NCCIeIOBAHUA, YKa3aHHbIe
B 3alaHUAX K maparpadam u B padboueit rerpanu (asieHue gudy-
31U, 3aBUCUMOCTb CKOPOCTH AUMP@PYy3un OT TeMIepaTyphl, B3au-
MoOJelicTBYEe MOJIEKYJI, CMauBaHUe, KAIIUJIJIIPHBIE IBJICHN).
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MexaHu4ecKue CBOMCTBA UAKOCTEH,
rasos u TBepabix Ten (12 )

I ypoBenn

HaBienue KuaxocTeil u ra3oB. O0bsicHeHUe AABICHUA KUJ-
KOCTell u Ta30B Ha OCHOBE MOJIEKYJIAPHO-KNHETUYECKOI Teopuu
cTpoeHUs BellecTBa. Ilepenavua qaBiaeHUA KUAKOCTIAMHU U Tasa-
mu. 3akou Ilackansa. [laBieHue B :kungkoctu u rase. Coobriaro-
muecAa cocynabl. I'mapaBimueckas MamriuHa. ['mapaBiIMdyecKUi
npecc. MaHomMeTpHI.

ATrmochepHoe naBienme. MsmepeHue aTrmMochepHOTO gaBJie-
Hua. Bapomerpsl. IsMeHeHne aTMOoc(hepHOTO 1aBJIeHUA C BHICO-
Toti. BiiussHme aTMochepHOTo JaBJIEHUA HA JKUBOM OPTAHUBM.

HeiicTBUe KUAKOCTU U ra3a Ha IOTPYsKeHHOe B HUX TeJio. 3a-
KOoH Apxumena. YcioBuda miaBanuda Tes. Ilnasanue cynos. Bos-
JyXomJiaBaHUeE.

Crpoenue TBepAbIx Tea. Kpucramiudeckue u amopdHbie Te-
aa. Medpopmarnusa TBepabix Ted. Bunasl medopmariuu. CBoiicTBa
TBEPABIX TeJI: YIPYTOCTh, IPOYHOCTh, MJIACTUYHOCTH, TBEPIAOCTh.

®POHTAJIbHBIE JIABOPATOPHbBIE PABOTbI

I ypoBens

1. izamepeHMe BBITAJIKUBAIOIEH CHJIbI.
2. NIzyueHue ycJIOBUY MJIABAHUSA TEJI.

II ypoBens

3. HabaromeHue pocTa KPUCTAJIIOB.

JIABOPATOPHbIE ONbITbI

I ypoBenn

WNzyuenune BuI0B gepopMaIium TBEPIALIX TEJI.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA
Ha ypoene 3anomunanus
I ypoBenn

Hasvieamo:

o (puBMUECKUE BEJIUUYNHBI U UX YCIOBHBIE 0003HAUEHUS: JaB-
nenue (p), oobem (V), maoTHOCTS (p), cuiia (F); eTUHUIBI 9TUX Be-
guuan: Ila, M3, xr/m3, H;
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¢ (husuueckue NpubOOPHI: MAHOMETDP, DapOMeTp;

e 3HAUEHIE HOPMAJIbHOT'O aTMOC(EPHOTO JaBJIEHUA.

Bocnpouszgodumbu:

e OIIpeNeJIeHUA MOHATUMN: aTMoc(hepHOe naBiaeHUe, nedopma-
nusd, yupyrasa gepopMaiius, mjaactTudeckas gedopmanus;

o OPMYJIBI: HABJEHUA KUJIKOCTU HA JHO U CTEHKU COCYIa;
COOTHOIIIEHUS MEXKy CUJIaMU, JeCTBYIOIIUMHU HA IIOPIITHU TUI-
paBJINYECKON MAaIlIUHBI, W IJIOIIAJHI0 HMOPIIHE; BhITAJIKNBAIO-
e CUJIBI;

e 3aKOHBI: 3aKOH [lackajisa, 3aKoH ApxuMmena;

e YCJIOBUS IJIABAHUS TEJI.

Onucvieamy:

e OIIBITHI: ONBIT Toppuuensu MO M3MEPEHUI0 aTMOC(HEepPHOTro
IaBJIEHUA; OIIBIT, AOKAa3LIBAIOIIUI HAJIMUNEe BBITAJIKWBAIOIIEN
CUJIBI, JeHICTBYIOIIEN Ha IIOTPYKeHHOe B JKUIKOCTD TEeJO.

Pacnosnasameo:

e pa3JIMYHBbIE BUABI fe(DOPMAIIUY TBEPIABIX TEJI.

II ypoBens

Bocnpouseodumbu:

e QOPMYJaBI: COOTHOIIEHUA PaboT Maysoro m OOJBIIOTO IIOP-
mrHed rujapaBanveckod marmuHbl, KIII[ ruapaBamueckoil ma-
IITUHBI.

Ha ypoéne nonumanus

I ypoBens

IIpusodumos npumepbt:

e OIIBITOB: WMJIJIOCTPUPYIOIIUX 3aKOoH Ilackajs; MoKasbIBaiO-
X 3aBUCUMOCTD JABJIEHUS KUAKOCTH Ha JHO U CTEHKH COCyaa
OT BBICOTHI CTOJIOA *KUAKOCTHU U OT €€ IIJIOTHOCTH;

e COOOIIIAIOIINXCS COCYA0OB, UCIIOJIb3YEMbBIX B OBITY, B TEXHU-
YeCKUX YCTPOUCTBAX;

e PABJIMYHBIX BUAOB nedopMarnuu, MPOABJIAIINIUXCA B IIPU-
poze, B OBITY U B IIPOU3BOJICTBE.

ObsacHamo:

o IIPUPOAY: AaBJIEHUA T'a3a, ero 3aBUCHUMOCTh OT TeMIIlepaTy-
pBl U o0'beMa Ha OCHOBE MOJIEKYJIAPHO-KMHETUYECKOU Teopuu
CTPOEHUS BeIecTBa; aTMOC(EPHOTr0 MAaBJEeHUSA, BBITAJIKNBAIO-
e CUJIBI;

e IIPOIECC IIepeayum JaBJIECHUS KUJKOCTAMU U ra3aMu Ha OC-
HOBe X BHYTPEHHET0 CTPOeHU;

e HE3ABUCUMOCTH [IABJIEHUA KUJTKOCTU Ha OJHOM M TOM JKe
YPOBHE OT HalPaBJICHUST;

e 3aKOH COOOIIAIOIUXCA COCYIOB;
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o IMPUHIIUII JeMCTBUSA I’MAPABINYECKON MAIIINHEI;

e YCTPOMCTBO U IIPUHIIUI AEHCTBUA: M'IAPABINUYECKOTO IIpec-
ca, pTyTHOro 6apomMeTpa 1 6apoMeTpa-aHEepPOuaa;

o IJIABAHUE TEJ;

o OTJIMUNE KPUCTAJINYECKNX TBEPABIX TEJ OT aMOP(HBIX.

Bwreodumu:

o )OPMYJIy COOTHOIIIEHUS MEMKAY CHUJIAMU, HeHCTBYOII[NMI
Ha IIOPIIHY I'MAPaBANYECKON MaIlIMHbI, 1 ILJIOIIAAbIO IIOPIIIHE.

IT ypoBens

Oo6sscHamo:

e AHM3O0TPOIINIO CBOMCTB MOHOKPHUCTAJLIOB.

Bwvigodumu:

e WCIIOJIb3YsS METOJ MOIEeJUPOBAHUSA, (POPMYJIbI: HaBJICHUS
JKUIKOCTHU Ha JHO U CTEHKHU COCYJa, BhITaJKUBaloIeil (apxume-
IIOBOI) CUJIBI;

e COOTHOIIIEHHE PaboT, COBEPIIAeMbIX HMOPIIHAMU T'UAPaBJIU-
YeCKOI MaIlINHBI.

Ha ypoéne npumeneHus 6 MUNULHBLX CUIMYAUUAX

I ypoBens

Ymemu:

e UBMEPATH: JaBJeHUHE KUIKOCTH Ha JHO M CTEHKU COCyIa,
aTMoc(epHoOe JaBJieHle C IIOMOIIbI0 bapoMeTpa-aHepouaa;

e YKCIIEPMMEHTAJbHO YCTaHABJIMWBATH: 3aBUCHUMOCTL BBITAJI-
KUuBaIOIell CUJIbI OT IIJIOTHOCTH JKUAKOCTU U 00beMa IIOTPy KeH-
HOI YacTH TeJjia, yCJIOBUS IJIaBaHUA TeJ.

ITpumenamuo:

e 3aKoH ITackaasa K 00OBACHEHUIO SIBJEHUN, CBA3AHHBIX C IIe-
penaueii faBJIeHUS KUITKOCTAMU U ra3aMu;

o hOpPMYyJIBI: AJIS pacueTa AAaBJIEHUS ras3a Ha JHO U CTEHKHU CO-
CyZa; COOTHOIIEHUSI MEMKAY CUJIaMM, NeMCTBYOIIMMI Ha IIOPIII-
HU TUAPaBJINYECKONl MAaIllMHLI, U IJIOIIAALIO ITOPIIIHEN; BhITAJI-
KUBAaIOIel CUJIbI K PEIIeHnIo 3a1ad.

IT ypoBens

Ymemu:

e BLIPAIMBATH KPUCTAJIJILI 13 HACBIIIIEHHOT'O PACTBOPA COJIeTi.

ITpumenameo:

e COOTHOIIIEHWE MEKIy BBICOTON HEOTHOPOIHBIX JKHUIKOCTEN
B COOOIIAIOIIMNXCS COCYyZaxX M MX IIJIOTHOCTBIO K PEIIeHHI0 3a-
Aad;

e «30Ji0TO€ mpaBumyo» MexaHuku u Gopmysy KIII] x pacue-
TaM, CBA3aHHBIM C Pa0OTOM Mr'IapaBINUYeCKO MAIITTHEI.
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Ha ypoéne npumeHeHus 6 HeCcmaHIAPMHBLX cumya-
yuax

I ypoBens

Ob6o6wamo:

e «30JI0TOE TIPABUJIO» MEXAaHWUKHU Ha Pa3JNYHbIe MeXaHU3MbI
(rugpaBivyecKas MaIInHA).

IIpumenamu:

e METOJ MOJeJNPOBAHUSA IIPU IIOCTPOEHUU AeAYKTUBHOT'O BbI-
Boza GopMYyJI: JaBJeHUA KUAKOCTH Ha JHO U CTeHKM COCYa, BbI-
TaJKWBAIOIIE CUJIbI.

Hccenedosame:

e YCJIOBUS IIJIaBAHUSA TeJ.

Tennosble aBneHus (12 v)

I ypoBens

TemmoBoe paBuoBecue. Temneparypa u ee usmepenue. [IIkana
Henbcusi. AbcosoTHasa (TepMoguHaAMUYecKas) IITKaJia TeMIiepa-
Typ. AGCOJTIOTHBIN HYJIb.

Buayrpenusasa sueprus. [[Ba crmocoba m3aMeHeHUA BHYTPEHHEN
9HepPruu: Temjolepenada u pabora. Buasl Temionepenadu: Tem-
JIOTIPOBOTHOCTh, KOHBEKIUA, n3JIydeHrne. KoauuecTBO TEIIOTHI.
VYaenbHas TeMJIOEMKOCTh BeIllecTBa. ¥ AeJbHAas TeIJoTa cropa-
Hus TorinBa. [lepBbIil 3aKOH TEPMOAUHAMUKHA.

II ypoBens

Temuepartypublie mransl @apenreiita u Peomiopa. Pabora ra-
3a IIPU PaCIIUPEHNUN.

OPOHTANIbHBIE JIABOPATOPHbBIE PABOTbI

I ypoBens

4. CpaBHEeHHE KOJIMYECTB TEIJIOTHI HPU CMEIINBAHUU BOJBI
PasHOIl TeMIIepaTyphl.
5. lsmepeHue yaAeIbHON TEIIJIOEMKOCTH BeIlleCTBA.

JIABOPATOPHbIE OMbIThl

I ypoBens

Hab6nroneHne TenIoIpoBOIHOCTH BOALI I BO3AyXA.
Hab6uromenre KOHBEKIIUHY B JKUIKOCTSIX U rasax.
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II ypoBens

HabOaionenne usMeHeHUA BHYTPeHHEI SHePruu Teja MIPU CO-
BepIleHnu pPaboThI.

MPEAMETHbBIE PE3YJIBTATbI OBYYEHUA
Ha yposéne 3anomunanusn

I ypoBens

Hasvieamo:

o (puBMUECKME BEJIMUYUHLI U UX YCJIOBHLIE O003HAUEHUS: TEM-
neparypa (¢, T'), BHyTpeHHsAs sHeprusd (U), KOJIUUeCTBO TEIJIOTHI
(®), ymelbHas TeILIOEMKOCTbH (¢), yAeJlbHasA TEIJIOTA CTOPaHUSA
TomiuBa (q); equuuiisl aTux BesnuuH: °C (K), x, Ix/(kr - °C),
Jox /RT3

o (pusmuecKue MPUOGOPHI: TEPMOMETDP, KAJTOPUMET].

Hcnoavzosame:

o IIPU OMUCAHUU SBJICHUI MOHATUSA: CUCTEMA, COCTOSHME CUC-
TeMbI, TapaMeTPbl COCTOSTHUSA CUCTEMBI.

Bocnpouszgodumbu:

o OIIpeJieIeHUS MOHATHI: TEIJIOBOE IBUKeHIe, TeIlJI0BOe PaB-
HOBecUe, BHYTPEHHSAS 9Heprus, Telolepenada, TEILJIOTIPOBOJ-
HOCTb, KOHBEKI[US, KOJUUYECTBO TEIJIOThI, yAeJbHAas TeILIoeM-
KOCTb, yAeJbHas TEIJIOTa CTOPAHUS TOILJINBA;

o (hbOPMYJIBI IJIsT pacueTa: KOJMUECTBA TEIJIOThHI, HEOOXOAUMO-
ro JJIsi HaTPeBaHUS WUJIU BBIAEJSIONIET0CS IPU OXJIAMKIEHUU Te-
Jia; KOJIWYEeCTBa TEMJIOThI, BBIAEISIOIEeTr0CsS IIPU CTOPAHUU TOI-
JIVBAa;

o (hOPMYJIUPOBKY U (POPMYJIY IIEPBOTO 3aKOHA TePMOIUHAMU-
KH.

Onucvieams:

e ONBITHI, UJJIIOCTPUPYIOIINE: NU3MEeHeHIe BHYTPEeHHell sHep-
TUU Tejia IPU COBEPINeHUU PabOThl; ABJIEHUSA TEILJIOIPOBOMAHOC-
TH, KOHBEKIIUU, U3JYUEHHU; ONBITHI, IT03BOJAOINE BBECTH IO~
HSTUE yAeJIbHOM TeIJI0eMKOCTH.

Pasauvwamo:

e CIIOCOOBI TEILJIOIepegaun.

II ypoBens

Bocnpouszgodumbu:

e OIIpeJieJIeHUs MMOHATUHN: CUCTEeMAa, COCTOSITHNE CUCTEMBI, I1a-
paMeTpbl COCTOSHUS, abcoaioTHaA (TepMOAWMHAMHWUYECKAsaA) TeM-
mepaTrypa, abCOJIOTHBIN HYJIb TEMIIEPaTyp.

Onucvieams:

o IIPUHILUII ITOCTPOEHUA MIKaJ PapeHreliTa 1 Peomiopa.
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Ha ypoéne noHumanua

I ypoBens

IIpusodumov npumepbl:

e UBMEHEHUs BHYTPEHHE! 9HePruu TeJia: IIPU COBEPIIEeHUUN
paboThI, IyTeM TEIJIOTIepefayn;

e TEIIJIONPOBOAHOCTHM, KOHBEKIIUU, U3JIYUEHUA B NPUPOIE U
B OBITY.

O0sacHaAMY:

e 0COOEHHOCTDH TEMIEPATYPhI KaK IIapaMeTpa COCTOAHUS CUC-
TEMBI;

e HEJOCTATKY TEMIIEDATYPHBIX IITKAJ;

o IIPUHIIUI IIOCTPOEHUA ITKaJbI Ilesibcusa 1 abCoIIOTHOH (Tep-
MOIWHAMMWYECKOH ) IMIKAJIbI TEMIEepaTyp;

e MEXaHM3M TEILJIOIPOBOAHOCTH M KOHBEKIUN;

o GUBUUYECKUI CMBICJ TOHATUI: KOJIMYECTBO TEILJIOTHI, YAEIb-
Hasd TEIJIOEMKOCTDb BEIIleCTBA, yAeJbHAaA TEIJ0Ta CTOPAHUA TOM-
JIUBA;

e IIPUYUHY TOTO, UTO: IPU CMEITNBAHUY rOPAYEH U XOJIOTHON
BOJIBI KOJIMYECTBO TEMJIOTHI, OTJJaHHOE TopAYeil BOJ0¥, He PAaBHO
KOJIMUECTBY TEIJIOThI, TOJYUYEeHHOMY XOJIOIHOI BOIOI; KoJye-
CTBO TEILJIOThI, BBIJIEJINBIIIeECs IPU CTOPAHUY TOILJINBA, HE PABHO
KOJIMUECTBY TEIJIOTHI, ITIOJIyYeHHOMY IIPU 9TOM HarpeBaeMbIM Te-
JIOM.

Horxasvieamu:

e UTO Tejia 00Jaal0OT BHYTPEHHEU SJHEprueil; BHYTPEHHAA
9HEPTrudA 3aBUCUT OT TeMIIePaTyPhI 1 MACCHI TeJia, a TAKKe OT ero
arperaTHOTO COCTOSHUSA U He 3aBUCHUT OT IBUKEHUA TeJia KaK Iie-
JIOTO ¥ OT €T0 B3aUMOIEHCTBUSA C APYTUMU TeJIaMU.

II ypoBens

Buvisodumu:
e (hopmysry paboTEI rasza B TepMOLUHAMUKE.

Ha ypoéne npumenenua 6 MUNUYHBLX CUMYAUUAX

I ypoBens

Ymemeu:

e IEePEeBOAUTH 3HAUEHUE TeMIepaTyphsl u3 rpanycos llenbcusa
B K€JIbBBUHBI 11 O6paTHO;

e TIOJIB3OBATHCSA TEPMOMETPOM;

e DKCIIEPMMEHTAJILHO M3MEPSAThH: KOJUYECTBO TEIJIOTHI, ITOJIY-
YeHHOEe WJIX OTAAHHOE TeJIOM, YAeJbHYIO TEeIIJIOEMKOCTh BEIIleCTBa.

IIpumenamu:

e 3HAHUSA MOJIEKYJISAPHO-KMHETUUECKON TEOPUU CTPOEHUA Be-
IIecTBa K 00'bACHEHUIO MOHATUSA BHYTPEHHEI 9HEePIrUu;
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o (hOPMYJIBI AJIs pacueTa: KOJINUYECTBA TEILJIOTHI, ITOJYUEHHOTO
TEJIOM IIPY HAIPEBAHUU W OTJAHHOTO IIPU OXJIAXKIECHNN; KOJHUe-
CTBa TEIJIOTHI, BBEIAEJIAIONIIErocsa NP CrOPAHMM TOILINBA, K pe-
IITeHUIO 3a1a4.

II ypoBens

Ymemuw:

e BBIUMCJATH HOTPEITHOCTh KOCBEHHBIX M3MEPEHWHN Ha IPU-
Mepe U3MepeHUs YAeJbHON TemJIOeMKOCTH BellecTBa.

ITpumenamuo:

o (hopMysy paboOTHI Tada B TEPMOAMHAMUKE K PEIIeHUIO Tpe-
HUPOBOUHBIX 3a7]aY;

o TIEPBBI 3aKOH TEPMOAMHAMUKY K PEIleHUI0 3a1ad.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYaQ-
yuax

I ypoBens

Ymemuw:

e YUUTHIBATH SBJIEHUA TENJOIPOBOJHOCTY, KOHBEKIIUU U MU3-
JYyUYeHUS IIPU PEIIeHUU IMPOCTHIX OLITOBBIX HPOoOJeM (coxpamHe-
HUe TeIljla UJIMU X0JI0a, YMeHbIIeHe UJIU yCUJIeHrne KOHBEKIU-
OHHBIX IIOTOKOB, yYBEJUUYEHWE OTPa’KaTEeJbHOW WM MOTJOIa-
TeJILHOM CIIOCOOHOCTU MOBEPXHOCTEI);

o BBINOJIHATHL OSKCIIEPUMEHTAJbHOE WCCJIeqOBaHUEe IIPU MC-
MOJIb30BAHUU YaCTUUYHO-TIOMCKOBOT'O METOIA.

Oob6o6wamo:

e 3HAHUS O CIIOCO0AX M3MEHeHUs BHYTPeHHeN SHePruu U BU-
Iax Teljiolepeaadn.

Cpasrnusamuv:

e CIIOCOOBI M3MEHEHUs BHYTPEHHEH dHepTUuMr, BUABI TEIJIOIe-
pemaum.

II ypoBens

Ymembu:
e BLIMIOJIHATDH MCCJIeNOBAHUSA IIPU IPOBeIeHNU J1ab0PaTOPHBIX
pabor.

N3meHeHue arperaTHbix COCTOAHMI BelwecTBa (6 4)

I ypoBens

IlnaBinenue u oTBepAeBanue. TemIeparypa IIJaBJIeHUS.
VY nenbHas TenaoTa miaBjieHud. VcrapeHue u KoOHeHcanusa. Ha-
CLIIIIeHHBIN map. Kumenwme. 3aBUCUMOCTh TeMIIepaTypPbl KUIIE-
HUA OT IaBJIeHUA. Y JeJIbHAsS TEIJoTa mapooopasoBaHua. Baak-
HOCTH Bo3ayxa. MiIsaMepeHUe BIaKHOCTH BO3AyXa.
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JIABOPATOPHbIE OMbIThl

I ypoBens

HaoGaromene mpoiieccoB MJIaBJIeHUS U OTBepIeBaHUA.
HN3mepeHue yaeabHON TEIJIOTHI IIJIaBJICHUS JIbA.
HabGaronenre 3aBUCMMOCTH CKOPOCTU WUCIIaPEHUS KUIAKOCTU
OT PojJia KUAKOCTH, ILJIOIIAAN ee TOBEPXHOCTU, TEMIIEPATYPhI U
OT ABUKEHUA BO3TyXa HaJ IIOBEPXHOCTHIO JKUJKOCTHU.
HNzmepeHne BIakHOCTH BO3yXa.

MPEAMETHbBIE PE3YJIbTATbI OBYHEHNA

Ha ypoéne 3anomunanusn

I ypoBens

Hasvieamu:

o (pusHMUeCKMEe BEJUUYMHBI M UX YCJOBHBIE OOO3HAUEHUS:
yIeabHas TemJjaoTa IiaBiaeHusd (1), yaeabHasa TeIlJioTa mapoobpa-
3oBaHusa (L), abcoaoTHAA BIAaKHOCTH BO3ayxa (p), OTHOCUTEJb-
Hadg BJIAKHOCTH Bo3nyxa ((); eqWHUIBI 9TUX BenwmuuH: [['K/KT,
KT/M3;

o (pusuMUecKue IpUOOPHI: TEPMOMETP, TUTPOMETP.

Bocnpouseodumbu:

e OIIpEJleJIeHUs NOHATUN: IJIaBJIeHWE U KPUCTAJLIU3aIlud,
TeMIlepaTypa mjaaBjaeHus (KpUCTAJIN3AIUN), YAeJbHad TEeIJI0Ta
miaBiaenusa (KpucTaalnsaiuu), mapoodpasoBaHue, HcCIlapeHue,
KHUMleHne, KOHIeHcAIlus, TeMmIepaTypa KumneHus (KOHIeHca-
uu), yaejdbHasd TeIljioTa IapoodpasoBaHus (KOHIeHcAIINU), Ha-
CBIIIIEHHBIN Tap, abCOMI0THAS BIaKHOCTDb BO3IyXa, OTHOCUTEIb-
Has BJIAKHOCTH BO3JIyXa, TOUKA POCHI;

o (DOPMYJIBI AJIS pacueTa: KOJMNYECTBA TEIJIOTHI, HEOOXOIUMO-
ro AJjisa IjaaBjaeHus (KPUCTANLIM3AINN); KOJUUYECTBA TEIJIOTHI,
HeoOXOAUMOTO IJA mapoobpasoBaHusa (KOHIEHCAIIUUN); OTHOCHU-
TeJbHOH BJIAYKHOCTH BO3AYyXa;

e TPapUKU 3aBUCUMOCTH TeMIIepPaTypPhl BeIlleCcTBa OT BpeMeH!
Opu HarpeBaHuum (OXJaKIeHWN), IJIaBJeHUU (KpHUCTAIIN3a-
Mun), KUIMeHnu (KOHIeHCAI[U).

Onucvieamy:

o HabJIOaeMble SIBJICHUS IIPeBPAIlleHUs BeI[ecTBa U3 OJHOTO
arperaTHOTO COCTOSTHUS B IPYTOe.

II ypoBens

Bocnpousgodumbu:
e IOHATHE NUHAMUYECKOTO PABHOBECUS MEKIY KUJKOCTBHIO
U ee TapoM.
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Ha ypoéne nonumanusn
I ypoBens

IIpusodumos npumepod:

e arperaTHBIX IPeBpAaIlleHn BeIlecTBa.

O08sCcHAMb HA OCHOB€E MOJEeKYAAPHO-KUHEeMULeCKOl meopuu
CMPOCHUS 8EULECMBA U IHEeP2eMmMULeCKUX nNPpedcmasaeHuil:

e ITPOITECCHI: IIJIABJIEHUA W OTBEPAECBAHUA KPUCTAJIJINYECKUX
TeJI, IJIABJIEHUS 1 OTBEePAeBaHUA aMOP(HBIX TeJI, IIapoodpasoBa-
HUA, UCIIaPEeHUA, KUIIeHUA U KOHIeHCaIlul;

e IIOHMMEHME TeMIIepaTyPhbl dJKNAKOCTHU IIPDU NCIIapEeHNN.

O0sscHAMb HA OCHOBE MONCKYAAPHO-KUHeMU4ecKoll meopuu
CcmpoeHus 6eu,ecmaea:

e 3aBUCHUMOCTH CKOPOCTU MCIIaPEHUA KUIKOCTHU OT ee TeMIIe-
pPaTypsbl, OT pPojJia JKUJIKOCTH, OT IBUKEHUA BO3IyXa HaJ MOBEPX-
HOCTBIO JKUIJKOCTH;

« 00pas3oBaHUe HACBIIIIEHHOTO Iapa B 3aKPBITOM COCY/Ie, 3aBU-
CHMMOCTBb JaBJIEHU A HACBIII€EHHOTI'O ITapa OT TeMIIepaTypPhbI.

Ob6sacHaAMY:

e I'Pa)UKM 3aBUCUMOCTH TEMIIEPATyPhI BelleCTBa OT BpEMEHN
IIPHX ero IIJaBJIEHNMN, KPpHCTaJJIM3allu1, KUIIeHNN 1 KOHJJEHCa-
oum;

. (I)I/ISI/I‘IGCI{I/Iﬁ CMBICJI IIOHATHUIMI: yAaeJIbHasdA TeIljioTa ILjiaBJie-
HuA (KpUCTaALIN3allun), yAeJdbHas TEeNJoTa IapooOpas3soBaHUM
(KOHIOEHCAIINH).

II ypoBens

Oob6sscHamo:

e 3ABHCHMOCTH: TeMIIepaTypbl KUII€EHUA OT JaBJIEHUA, OTHO-
CUTEeJIbHOM BJIAKHOCTHU BO3yXa OT TeMIepaTyphI.

IToHumamuw:

e UTO IIJIABJIEHUE 1 KPpHUCTAJIJIN3allud, UCIIapeHre 1 KOHJEeHCa-
A — OIPOTHUBOIOJIOKHBIE IIPOIIECCHI, IIPOUCXOAAIIE OJHOBPE-
MEHHO.

Ha ypo6éne npumenenHus 6 MUNULHBbLX CUIMYAUUAX

I ypoBens

Ymemuw:

e CTPOUTH I‘pa(l)I/IR 3aBUCHUMOCTH TeMIIepaTypPEI TeJjia OT BpeMe-
HM IIpW HarpeBaHuUM, IIJIaBJIEHUHN, KHWII€EHUMW, KOHIEHCaIluu,
KPHUCTALIN3AINN, OXJAMKIeHNN; HAaXOIUTh 10 rpauKy 3Haue-
HWA BEJIMYVH U BBITIOJITHATH HeO6XO,HI/IM]:Ie pacueTsl;
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e OIIPeeNIATh 10 3HAUEHUIO a0COJIIOTHOHN BJIAa’KHOCTU BOBIY-
Xa, BBIIIaJIeT JIM Poca IPYU MOHMIKEHUN TeMIIepaTyphl 10 onpee-
JIEHHOTO 3HAYEHU .

IIpumenamuy:

o DOPMYIBI /15 pacueTa: KOJIUUeCTBAa TeIJIOThI, IOJIYYeHHOTO
TEeJIOM IIPW IIJIaBJIEHUU WJIN OTAAHHOTO IIPU KPUCTAJIN3AIUU;
KOJIMYeCTBa TEIJIOTHI, IIOJyYeHHOI'O TeJIOM IIPW KUIEeHUU WJIU
OTIAaHHOTO IIPY KOHIEHCAIIUU; OTHOCHUTEJIbHOM BJIAYKHOCTHU BO3-
nyxa.

Ha ypoéne npumenHeHus 6 HeCmMaHOAPMHbBLX cCUMYa-
yuax

I ypoBens

Oob6ob6wamo:

e BHAHMA 00 arperaTHbBIX MPEBPAIEHUSIX BeIeCTBA U Me-
XaHU3Me WuX IIPOTeKaHusA; 00 yHelbHBIX BeJIWUYMHAX, Xapak-
TEPUSYOINX arperaTHble IpeBpaleHus BelnecTtBa (yIesb-
Hasd TeIJIoTa IIJIaBJIEHUs, yAeJbHAas TeIJoTa mapoobpasoBa-
HUA).

Cpasrnusamu:

e YAEJBHYIO TEIJIOTY IJIaBJIeHU (KPUCTAINSAINN) U YAEIb-
HYIO TEILJIOTY nmapoobpasoBaHuA (KOHAEHCAIINN) 10 rpaduKy 3a-
BHCHMOCTH TeMIIePATyPhI PA3HBIX BEIIEeCTB OT BpeMeH!;

o IIPOIIECCHI UCIIAPEHUSA U KUIIEHUS.

TennoBble CBOUCTBA ra3oB, XXUAKOCTEN
u TBepAbIx Ten (4 4)

I ypoBens

3aBHUCUMOCTD JAaBJIEHUS ra3a JaHHOI MacCchl OT 00'beMa 1 TeM-
mepaTypbl, o0’beMa rasa JaHHOM Macchl OT TeMIOepaTyphl (Kaue-
ctBeHHO). [IpuMeHeHUe Ta30B B TexHUKe. TengoBoe paciinpeHmue
TBEePAbIX TeJI U JKUAKOCTel (KauecTBeHHO). TemnaoBoe pacuiupe-
HUe BOJBbI.

ITpunnuner paborsl TemmoBbix Mamui. KIII[ TemmoBoit ma-
minHbl. J[BUraTe b BHYTPEHHETrO CropaHus, mapoBas TypOuHa,
XoJomAuabHAS MaluHa. TemsoBble JBUTAaTeIN W OXpaHa OKPY-
sKaroreit cpeabl. OCHOBHBIE HaIpPaBJIEHUA COBEPIIIEHCTBOBAHUS
TEILJIOBBIX JBUTATEJIEH.

I1 ypoBensb

@DopMyJTbI TEIJIOBOTO PACHIMPEHUS KUIKOCTEH U TBEPIBIX
TeJI.
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MPEAMETHBIE PE3YJIBTATbI OBYYEHNA

Ha ypoene 3anomunanus

I ypoBens

Hasvieamu:

o (huBUUECKME BEJUUYUHBI U UX yCJIOBHBIE 0003HAUEHUA: TaB-
nenue (p), oovem (V), remneparypa (7, t); eTUHUIBI 9TUX BEJIU-
ynn: I1a, M3, K, °C;

¢ OCHOBHBIE YaCTH JIIOOOTO TEIJIOBOTO IBUTATENIA;

o suauenus KIII[ nBuraresis BHYTPEeHHETrO CTOPAHUA U IIapPO-
BOI TypPOUHEI.

Bocnpouszgodumbu:

o OPMYJIBI: JIMHEWHOTO pacHiupeHuss TBepAbix Tei, KIIII
TEIJIOBOTO ABUTATEJIS;

e OIIpe/ieJIeHUS TMOHATUI: TEIJIOBOM nBurateab, KIII Temso-
BOT'O IBUTATEJIA.

Onucvieameu:

e ONBITHI, TO3BOJIAIOINE YCTAHOBUTDH 3aKOHBI NA€aIbHOTO Ta-
3a;

e YCTPOMCTBO ABUTATENA BHYTPEHHEIO CrOPaHUS M IIapOBOM
TYypPOUHBI.

II ypoBens

Hasvieame:

o (hpuBMUECKYIO BEIUUNHY U €€ YCIOBHOEe 0003HAUeHe: TeMIIe-
paTypHBIH K03 PUIImeHT 00beMHOTO paciiuperus (o); eTUHUILY
BTOM BeIMUuHEL: rpan ! mmm K1,

Bocnpouszgodumbu:

¢ OIIpefiesIeHVE TTIOHATUA a0COJMIOTHBIN HYJIb TEMIIEPATYPHI.

Ha ypoene nonumanusn

I ypoBens

IIpusodumuv npumepuol:

o OIIBITOB, MMO3BOJIAIOINX YCTAHOBUTH AJISA rasa JaHHOM Mac-
Chl 3aBUCUMOCTH: JAaBJIE€HUA OT o0bema IIpu IIOCTOSIHHOM TeMIIe-
parype, o6beMa OT TeMIlepaTyphbl HPU IIOCTOSHHOM IOaBJIEHUU,
JaBJIEHUS OT TEMIIePATyPhI IIPU IIOCTOSIHHOM 00'beMe;

e yUeTa B TEXHHUKE TEIIJIOBOI'O paCIIMPEHNA TBEPABIX TEJI;

o TEILJIOBOT'O PACIIIMPEHUA TBEPABIX TeJ U sKUIKOCTeH, HabI10-
oaeMoOro B IPUPOJe U TEXHUKE.

Ob6sacHaAMb:

e TA30BbIe 3aKOHBI Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOEHUS BEIlecTBa;
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e MIPUHIIUT PA0OTHI JBUTATEJA BHYTPEHHETO CTOPAHUA U IIa-
POBOM TYyPOMHBI.

ITonumameu:

e TPAHUIBI IPUMEHUMOCTY I'a30BbIX 3aKOHOB;

e TIOUEMY U KaK YUYUTBHIBAIOT TEIIJIOBOE PACIIUPEHUE B TEXHU-
Ke;

e HEOOXOAMMOCTD HAJMYUSA XOJOAUJIHLHUKA B TEILJIOBOM ABU-
rareJie;

o 3aBucumMocTh KIIJ] TemsoBOTO ABUTATENA OT TEMIIEPATYPHI
HarpeBaTeJId U XOJOAUIbHUKA.

I1 ypoBens

ObsacHaAMY:

e CBA3Dh MEXKAY CpelHell KUHEeTUUYeCKON dHeprueil TeIJioBOTo
IBUKEHUA MOJIEKYJ U a0COJIIOTHOM TeMIlepaTypoii;

o GUBUUYECKUIT CMBICT A0COJIIOTHOTO HYJIS TEMIEPATYPHI.

ITonumameu:

e CMBICJI IIOHATUM: TeMOEePaTyPHBIHA KOd(M(HUIIMEHT paciiupe-
HUA (00'beMHOTO U JIMHEITHOT0);

o IPUUYMHY PA3JUUUS TEIJIOBOTO PACIINPEHUA MOHOKPUCTAJ-
JIOB U TTOJINKPUCTAJLIIOB.

Ha ypoéne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemeu:

e CTPOUTH M YNUTATh I'PA(PUKN M30IIPOIECCOB B KOOPAMHATAX
p,V;V, Tup,T.

IIpumenamu:

e (hopMYyJIBI Ta30BBIX 3AKOHOB K PEIIeHUIO 3a/1a4.

Ha ypoéne npumeHeHus 6 HeCcmaHIAPMHBLX cumya-
yuax

I ypoBens

O6006uwamv 3HAHUSL:

e O r'a30BBIX 3aKOHAX; O TEIJIOBOM DACIIUPEHUU Ta30B, KU~
KOCTel U TBePABIX TEJ;

e O TpaHHUIlAX MPUMEHUMOCTH (PUIUUYECKUX 3aKOHOB, POJIU
(Gpu3UUIECKON TeOPUM.

CpasHusamu:

e II0 IrpaduKaM IIPOILECCOB M3MEHEHUA COCTOSHUA UealbHO-
ro ra3a HeM3MeHHBIE TTapaMeTPhl COCTOSIHUA IIPU ABYX U3MEHAI0-
UXCs TapaMeTpax.
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InekTpuyeckue asneHunsa (6 4)

I ypoBens

AJIEKTPOCTATUUECKOE B3aMMOAelicTBHEe. JJIeKTPUUECKUHA 3a-
pan. IIBa pomga sjIeKTPUUYECKUX 3apsagoB. DJeKTpocKom. luck-
PEeTHOCTD sJIeKTpUuUecKoro 3apsanga. CrpoeHue aTromMma. JJIeKTPOH U
IPOTOH. JJIEMEHTAPHBIN 3JIEKTPHUUECKUN 3apAL. JIeKTPU3AI[UA
TeJl. 3aKOH COXPaHEHUs 9JIeKTPUUECKOro 3apsaa.

AueKkTpuUecKoe moJsie. Hampsa:KeHHOCTh 3JIeKTPUUYECKOTO II0-
Jas. JINHUY HaIPSKeHHOCTH 3JIeKTPUUECKOTO IoJsa. [IpoBogHu-
KM, OIUBJIEKTPUKU U TOJYIIPOBOTHUKMN. YUeT W HCIIOJb30BaHMe
9JIEKTPOCTATUYECKUX SABJCHUHN B OBITY, TeXHUKE, UX IIPOSBJE-
HUe B IPHUPOIE.

II ypoBens

3akou KysoHa. d1ekTpocTaTuuecKas UHAYKIUA.

JIABOPATOPHbBIE ONbITbI

I ypoBens

HabGomenne sy1eKTpusauy TeJl U B3auMOLEeNCTBUA HAadJIEKT-
PU30BaHHBIX TEJ.
HMsroToBaeHMe IPOCTEHIIIEr0 3JeKTPOCKOIIA.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Ha ypoene 3anomunanus

I ypoBens

Hasvieamu:

o (JUBUUECKNE BEeJUUYUHBI U UX YCJIOBHBIE O0OO3HAUEHUS:
3JIeKTpUYecKni 3apan (q), HAIPAKEHHOCTh dJIeKTPUYECKOT0 I10-
as (E); equauis stTux Beauuun: Kia, H/Ki;

e ITOHATUA: HOJOKUTEJIbHBINA WM OTPUIIATEIbHBIA dJIEKTpUUE-
CKHU 3apsm, 9JIEKTPOH, IIPOTOH, HEUTPOH;

o (husuUecKUe IMPUOOPHI W YyCTPOMCTBA: IJIEKTPOCKOII, 3JIEK-
TPOMETP, 3JIeKTpodopHaAA MaIIHA.

Bocnpousgodumu:

e OIIPENEIeHNA MOHATHUN: 3JIEKTPUUYECKOE B3aMMOIENCTBUE,
DJIEKTPUBAIIUA TeJ, IIPOBOIHUKYN U JUBJEKTPUKU, IOJOKUTEIb-
HBIA W OTPUIlATEJIbHBIN MOH, dJIEKTPUUYECKOe I0Jie, dJeKTpuue-
CKadA cuJja, HaIPAKEHHOCTh 3JEeKTPUUYECKOro MOJsd, JUHUU Ha-
OPAXKEHHOCTU DJIEKTPUUECKOTO II0JIS;

e 3AKOH COXPAHEHUs DJIEKTPUUECKOro 3apsaaa.
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Onucvieamu:

o HAOJMIOZaeMble HJEKTPUUYECKHe B3aMMOIEMCTBUA  TeJ,
DJIEKTPUBAL[UIO TEJ;

e MOJEJIN CTPOEHU A HpOCTefILLII/IX aTOMOB.

I1 ypoBens

Bocnpousgodumbu:
o OIIpeesieHVe TOHSITUS TOUSUHBIN 3apAT;
» 3axou KyJioHa.

Ha ypoéne nonumanus

I ypoBens

Ob6ssacHamo:

o (pusmMUecKUe SABJEHUS: B3aWMOENCTBME Ha3JIEKTPU30BAH-
HBIX TeJI, ABJICHNE dJIeKTPU3aI[ I}

e MOJEJIN: CTPOEHUA IIpOCTefI]lIPIX aToMOB, JIUHUNT HaIIpAKeH-
HOCTH 3JIEKTPUUYECKUX MI0JIel;

o IIPUHIIUI JeHCTBUA 3JI€KTPOCKOIIA 1 9JIEKTPOMETPAa;

e DJIEKTPUUYECKNE OCOOEHHOCTU IPOBOLHUKOB U OUDJIEKTPU-
KOB;

o IIPUPOAY BJIEKTPUUECKOIrO 3apsaaa.

IToHumameu:

e CYyILIIECTBOBAaHME B IIPUPOJAE IIPOTUBOIIOJIOMHBIX 3JIEKTPpHUYEe-
CKUX 3apsAI0B;

e IUCKPETHOCTD 3JIEKTPUUYECKOIO 3apaaa;

e CMBICJI 3aKOHA COXPAHEHHUS 3JIEKTPUUYECKOro 3apsiga, ero
dbyHIaMeHTaJIbHBINA XapaKTep;

e 00'bEKTHBHOCTBD CYII[€CTBOBAHIS SJIEKTPUUECKOTO IIOJIA;

e BEKTOPHBIN XapaKTep HAIPAKEHHOCTU 3JIeKTPUIECKOTO I10-

g (E).
II ypoBenn

Ob6ssacHnamo:

o IIPMHIINII HEﬁCTBHH KPYTUJIBHBIX BE€COB;

e BOBHUKHOBEHIE JJIEKTPUUYECKOr0 IIOJII B IIPOBOSHUKAX
U IUDJIEKTPUKAX;

o (pusHMUeCKUe ABJICHU: ABJIEHNE 3JIEKTPU3AIINN YePes3 BJIM-
HUe, 9JIEKTPOCTATUUYECKA 3aI[1TAa.

IToHumameu:

e OTHOCHUTEJILHLIN XapaKTep pe3yJIbTaTOB HAOJIIOAeHUI 1 9KC-
IIEPMMEHTOB;

e DKCIIEPUMEHTAJILHLINA XapaKkTep 3akona KyJoHa;

e CYIIlECTBOBAHME TIPaHUI[ NPUMEHMMOCTH 3akKouHa Kyio-
Ha;

125



e DOJIb MOJleJIell B mpoliecce (hM3MUECKOr0 IO3HAHU A (Ha IIpU-
Mepe JUHUN HAIIPAKEHHOCTH 3JIEKTPUUYECKOTO HOJA U MOJeael
CTPOEHUSA aTOMOB).

Ha ypoéne npumenenua 6 MUNRUYHBbLX CUMYAYuax

I ypoBens

Ymemuw:

e AHAJIUMBWPOBATH HAOJIOJAEMbI€ 3JIEKTPOCTATUYECKUE SBJIE-
HUA U O0'BSACHATH IPUYNHBI UX BOBHNKHOBEHUS;

o OIIPEJEJIATH HEeM3BECTHBIE BEJIMUUHBI, BXOAAIE B (hOpMY-
JIY HAIIPSYKEHHOCTHU 9JIEKTPUUECKOTO IIOJIS;

e AHAJIU3UPOBATH U CTPOUTH: KAPTUHBI IMHUHA HATIPAKEHHOC-
TH 9JIEKTPUUECKOTO IIOJIA, MOJEJIN AaTOMOB U MOHOB.

IIpumenamu:

e 3HAHUS IO BJIEKTPOCTATNKE K aHAJIN3Y U 00'bACHEHUIO ABJIE-
HUU TPUPOABLI U TEXHUKU.

II ypoBens

Ymemuw:

o BBITIOJIHATH HAOJMIOAEHUSA U 9KCIEPUMEHTHI IIO 3JEeKTPU3a-
WU TeJI, aHAJU3UPOBATDH U OI[EHUBATh UX PEe3yJIbTaThl.

ITpumenamo:

o TIOJIyUYEeHHBIE BHAHUA K PEIIeHNI0 KOMOMHUPOBAHHBIX 33424
110 BJIEKTPOCTAaTHUKE.

Ha ypoéne npumeneHus 6 HecmaHOAPMHbBLX cumya-
yuax

I ypoBens

Ymemu:

e AaHAJIM3WPOBATH HEU3BECTHHIE PaHee dJEKTPUUYECKUE SABJIE-
HUS, IPUMEHATH MOJyUYeHHbIe 3HAHUA AJA O0BACHEHUA HEU3-
BECTHBIX PaHee ABJIEHUH 1 IPOIECCOB.

Ob6obuwamu:

e PEe3yJIbTAThI HAOJIIOMEHUI U TeOPETUUECKUX ITOCTPOCHUHA.

II ypoBens

Yemanasausamv anasozuio:

o MeKAy 3aKoHOM KyJioHa M 3aKOHOM BCEMHPHOIO TSATIOTE-
HUS.

Hcenoavzosameo:

e METOABI IMO3HAHWS: SMIHpPUYecKue (HAOIIOZeHWE M DKC-
IepUMEHT), TeopeTuuecKkue (aHanus3, o600IeHe, MOEJINPOBA-
HUe, aHAJIOTUA, UHAYKIUA) IPU U3YYEHUU IJIEKTPUIECKUX SIB-
JIeHUNA.
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IneKTpuyeckui ToK (14 y)

I ypoBens

dnexTpuuecKkuii Toxk. Hocurenm cBOOOIHBIX 3JIEKTPUUECKUX
3apsAmOB B MeTa/lslaX, DJIEKTPOJUTAX, rasaxX U IOJYIPOBOIHU-
Kax. McTouHuKu ToKa. [[eHiCTBUS 9JIEKTPUUECKOTO TOKAa: TeIJIOo-
BO€, XMMHUUYECKOe, MAaIrHITHOE.

AnexkTpudeckas imemnb. Cuia Toka. VsMmepeHue CUIbI TOKA.
JeKTpUUecKoe HampsiKeHue. Vamepenusa nHamps:kenus. Co-
MPOTUBJIEHWE NpPOBOAHWKA. 3akoH Oma s ydyacTKa Ilemu.
YnenbHoe conporuBseHue. Peoctarsl. [locieqopaTenbuoe u ma-
paJlyieibHOE COeTUHEeHU I TPOBOAHUKOB.

PaboTa m MOIIIHOCTDL 3JIeKTPHUUYECKOro Toka. CueTunK sJIeKT-
puueckoii sHeprum. 3axkoH [[:xoyna—Jlenmna. Vcooab3oBaHue
SJIEKTPUUYECKON sHEePruu B OBITY, IIpUpoAe 1 TexHuke. [Ipasuiia
6e30I1aCcHOro TPy Aa Ipu padoTe ¢ MICTOUHNKAMU TOKA.

II ypoBens
T'anpBanMUYecKUe dJIeMEHTHI U AKKYMYJIATOPHI.

OPOHTANbHBIE JIABOPATOPHbBIE PABOTHI

I ypoBens

6. COoopKa »JIEKTPUUYECKON ITeI U U3MepPeHNre CHUJbI TOKA Ha
pPas3JINYHBIX €e yJyacTKaX.

7. VlaMepeHnure HaOPAKeHUA Ha PA3IUYHBIX YUACTKAX DJIEKT-
PUYECKOM IeIIu.

8. llamepeHune COIPOTHUBJIEHUSA IIPOBOAHUKA MIPU IIOMOIIU
BOJIBTMETPA U aMIlepMeTpa.

9. PerysiupoBaHnue CUJIbI TOKA B €N C IOMOIIbIO PeocTara.

10. UzyueHue IIOCJEIOBATEJILHOTO COEOWHEHUSA IIPOBOIHU-
KOB.

11. U3yuenue mapaaaelbHOTO COeIUHEHUA IIPOBOJHUKOB.

12. amepeHmre paboThl 1 MOIITHOCTH 3JIEKTPUUECKOTO TOKA.

NMPEAMETHbBIE PE3Y/IbTATBI OBYYEHWA
Ha ypoéne 3anomunanusn

I ypoBens

Hasvieamo:

¢dusruecKre BeIUMUYUHBI U UX YCJIOBHBLIE 0003HAUEHUS: CUJA
Toka (I), saekTpuueckoe Hanpskernue (U), cOIpoTUBIEHNE IPO-
BomHUKa (R), yAeabHOE cOpoTuBIeHUE (p); €IUHUIBI 9TUX Be-
auumni: A, B, Om, OM * MM2/M;
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o MOHATUA: MCTOYHUK TOKAa, JJEKTPUUECKas Ielb, IeiCcT-
BUSA 3DJIEKTPUUYECKOTO TOKa (TeIIoBOoe, XMMUUYECKOe, MAarHUT-
HOE);

o (husuUecKUe IPUOOPHI U YCTPOMCTBA: NCTOUYHUKHU TOKA, 3JIe-
MEHTBI SJIEeKTPUUYECKOHN Ilenu, TrajJlbBaHOMETD, aMIEepMeTp,
BOJILTMETP, PEOCTAT, BATTMETP.

Bocnpouszgodumbu:

o ONpeeJeHNs IMOHATHUH: dJIeKTPUUECKUIl TOK, aHOI, KaTOI,
cujia TOKAa, HAIPAKeHNe, COIIPOTUBJICHNE, YIeJIbHOe COIMPOTHB-
JIeHue, IoCcJIeoBaTeIbHOe U IIapajjiebHOe CoeJnHeHre ITPOBOI-
HHUKOB, paboTa 1 MOIIHOCTh 3JIeKTPUUYECKOr0 TOKA;

o )OPMYJIBI: CUJBI TOKA, HATIPAMKEHNUS U COIIPOTUBIEHUS IPU
IIOCJIeJOBATEILHOM 1 IapAaJLJIeJIbHOM COeUHEHNN IIPOBONHUKOB;
COIIPOTUBJICHNSI IPOBOLHUKA (Uepe3 yaeJbHOE COIIPOTUBJIEHUE,
IJIVHY U ILJIOIIAAL IIOIIePEUYHOr0 CeUeHNs IPOBOAHIKA); PaOOThI
¥ MOIITHOCTHU 3JIEKTPUUYECKOr0 TOKA;

e 3aKOHBI: 3aK0OH OMa mJig ydyacTKa Ienu, 3akoH I[»oyirsa—
Jleniia.

Onucvieamu:

o HaOJIIOZaeMble NeCTBUA JIEKTPUUYECKOr0 TOKA.

Ha ypoéne nonumanusn

I ypoBens

Oob6sscuame:

e YCJOBUSA CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA;

o IPUPOAY IJIEKTPUUECKOT0 TOKA B MeTaJljIaX;

o ABJIEHUS, NJIJIIOCTPUPYIOIINE eHICTBUA 3JIeKTPUUIECKOTO TO-
Ka (TemjoBoe, MAaTHUTHOE, XUMUUECKOe);

o TIOCJIeI0BATEJIbHOE 1 IIapaJljieibHOe COeIHeHNEe IPOBOTHI-
KOB;

o rpapKM 3aBHCHUMOCTH: CHJIBI TOKA OT HAIPAMKEHNS Ha
KOHIaX IPOBOJHUKA, CHUJIBI TOKA OT COIIPOTUBJIEHUS IIPOBOIHU-
Ka;

e MEXaHM3M HArpeBaHUs METAJJIMUYECKOTr'0 IMPOBOIHUKA IIPU
MIPOXO0KIEHUH II0 HEMY 9JIEKTPUUECKOTO TOKA.

ITonumame:

o IpeBpAallleHre BHYTPEHHell 9HePIruu B 3JIEKTPUUECKYIO B KC-
TOUHUKAX TOKA;

e IPUPOAY XUMHNUYECKOTO MHeHCTBUA SJIEKTPUUECKOT0 TO-
Ka;

o GPUBUUECKUN CMBICT 3JIEKTPUUYECKOrO0 CONPOTUBJIEHUS IIPO-
BOAHUKA U yIEJIbHOT'O COIIPOTUBICHIS;

e CIIOCO0 IIOAKJIIOUEHUS aMIlIepMeTpa U BOJIBTMETPa B 9JIEKT-
PUUECKYIO [Tenb.
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II ypoBens

OobsacHamu:

e YCTPOMCTBO U paboTy sjaemMeHTa BosabTa 1 CyX0oro rajbBaHU’-
YeCKOro 9JIEMeHTAa, IIPUHITUII Pa00ThI AKKYyMYJIATOPA.

IToHumamu:

e OTJINYVE raJIbBAHUYECKOTO 9JIEMEeHTAa OT aKKyMYJIATOpA.

Ha ypoéne npumenenua 6 MUNUYHBLX CUMYAUUAX

I ypoBens

Ymemn:

e AHAJIM3UPOBATH Ha6JIIO,ZIaeMI>Ie ABJI€eHUA U Oﬁ'LHCHHTb npu-
YUMHBI X BOBHUKHOBEHI A,

e BBIUMCJIATh HENM3BECTHBI€ BEJINYMNHBI, BXOAAII[MI€ B 3aKOH
Owma pjia yuacTka menu u 3akKoH [[»xoynsa—JleHiia, B hopmMyJibl
IIOCJIeJOBATEJIBHOTO M IIapaJjijieJIbHOTO CO€OMHEHMWA IIPOBOOHM-
KOB;

e COOMPATH dJIEKTPUUECKIE IIeIIN;

e MOJIB30BATHCHA: U3MEPUTEIbHBIMI TPUOOPAMU AJIS OIpeje-
JIEHUS CUJIBI TOKA B IIEIIU U SJIEKTPUUYECKOT0 HAIPAYKEeHUs, Peoc-
TATOM;

e UEPTHUTDH CXE€MBEI 3JIEKTPUUYECKHUX I.Iel'IefI;

e UNTAThb 11 CTPOUTH I‘pa(I)I/IKI/I 3aBUCHMOCTH. CHUJIBI TOKA OT Ha-
OPSyKeHUs Ha KOHIAX MPOBOJHNKA, CUJIBI TOKA OT COIIPOTUBJIE-
HUA IIPDOBOJHUKA.

I1 ypoBens

VYmemu:
e BBIIIOJIHATH Ha6.HIOﬂeHI/Iﬂ 1 9KCIIEPMMEHTHhI, aHAJIN3NPOBATh
1 OII€EHUBATH PE3yJbTAaThI Ha6JIIOZ[eHI/Iﬂ 1 S9KCIIEprMEeHTAa.

Ha ypoéne npumenHeHusa 6 HeCMAHOAPMHBLX cCUMYa-
yuax

I ypoBens

Ymemu:

e IPUMEHATH M3yUYEeHHBbIEe 3aKOHBI U (POPMYJBI K PEIIeHUIO
KOMOMHMUPOBAHHBIX 3a4aU.

Ob6o6wamo:

e PE3yJIbTaThl HAOJIIOJEHUN U TEOPEeTUUYECKUX II0CTPOe-
HUH.

IIpumenamu:

o TOJIYUEHHBIE 3HAHUSA AJIs 00bsICHEHUSI HEM3BECTHBIX paHee
ABJIEHUI U TIPOILECCOB.
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IneKTpomarHuTHble ABneHUa (7 4)

I ypoBens

ITocTossHHBIE MAarHUTHI. MarHuTHOE T0Jie TOCTOSHHBIX Mar-
HUTOB. MaruutHoe moJjie 3emMjau. MarHuTHOE THOJie dJIeKTpuue-
CKOTo ToKa. MarumTHad MHAYKIUA. JIUHUN MarHUTHOU UHAYK-
nuu. [IpyMeHEeHUA MATHUTOB U 3JIEKTPOMATrHUTOB.

HeiicTBre MAarHMTHOT'O MOJIS HA MPOBOAHUK C TOKOM. DJEKT-
POABUTATEJNH IIOCTOSTHHOTO TOKA.

OPOHTAJIbHBIE JIABOPATOPHbBIE PABOTHI

I ypoBens

13. U3yueHre MATHUTHOTO MOJISI IOCTOSHHBIX MArHUTOB.

14. Coopka s/IeKTpOMarHuTa U UCILITAHNE eT0 JefCTBUA.

15. Isyuenue nelicTBUA MarHUTHOTO IIOJIA Ha IIPOBOAHUK
C TOKOM.

16. U3yueHnue pabOTHI 3JIEKTPOABUTATEJS IIOCTOSIHHOTO TO-
Ka.

MPEAMETHbBIE PE3YJIBTATbI OBYYEHUA
Ha ypoéHne 3anomunanusn

I ypoBens

Hasvieame:
o GUBUUECKYIO BEJIMUYMHY U €e yCJIOBHOe 00O3HaueHue: mMar-

HUTHAA UHAYKIIUA (§); eIUHUILY 3TOM BeqmuuHbl: TJI;

o (pusmUecKUe yCTpPOICTBA: dJIEKTPOMATHUT, DJIEKTPOJBUTA-
TeJb.

Bocnpousgodumeu:

e OIIPENEeHNA IMOHATUM: CEeBEPHBIA U IOKHBIA MATrHUTHBIE
TOJIIOCHI, TUHUY MAarHUTHON MHAYKIINU, OJHOPOJHOE MarHuTHOE
mmoJie;

o IIPABUJIA: IPABUJIO OypaBUMKAa, IPABUJIO JEBOI PYKHU;

o GOPMYJIBI: MOJYJIS BEKTOPA MAarHUTHOU WHAYKIIUU, CUJIBI
Awmmepa.

Onucvieameu:

o HaOJIIOJJaeMble B3aMMOJIEMCTBUS: ITOCTOAHHBIX MAarHUTOB,
TIPOBOJHUKOB C TOKOM, MATHUTOB ¥ TPOBOJHUKOB C TOKOM;

o hyHIaMeHTabHBIE (DUBUUECKUE OMBITHI: ONBIT IJpCTena,
omsIT AMIepa.

130



Ha ypoéne noHumanua

I ypoBens

Ob6ssacHamo:

o (huBMUECKUE ABJIEHUA: BBAUMOIEHCTBYE IIOCTOAHHBIX MATrHU-
TOB, IPOBOJHUKOB C TOKOM, MAarHUTOB ¥ IPOBOJTHUKOB C TOKOM;

e CMBICJI IOHSATUN: MarHUTHOE II0JIe, JUHUN MArHUTHON WH-
AYKIIUN;

e IIPUHIIUIN NeNCTBUA U YCTPONUCTBO 9JIeKTPOABUTATEIA.

ITonumam:

e 00BEKTUBHOCTD CYII€CTBOBAHUA MAarHUTHOTO II0JIS;

¢ B3aMMOCBSI3b MATrHUTHOTO II0JIS U 3JIEKTPUUYECKOTO TOKA;

e MOJEJIbHBIN XapaKTep JIUHNUA MAarHUTHOU UHAYKIIWH;

e CMBICJI TUIIOTE3bI AMIIEpPa O B3AMMOCBSI3Y MAarHUTHOTO II0JIS
U IBMIKYIIUXCS DJIEKTPUUECKUX 3aPsAI0B.

II ypoBens

IToHumamu:

e POJIb: DKCIEPUMEHTA B U3YUEHUU 9JIeKTPOMAarHUTHEIX SABJIe-
HUIi, MOJeJiell B mpoIlecce (pu3nMUecKOro mo3Hauusa (Ha IIpuMepe
JUHUN WHAYKIIUY MarauTHOTO II0JIS).

Ha ypo6Hne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemn:

e AHAJNMBWPOBATHh HAaOJIOJaeMble 5JeKTPOMATHUTHBIE SBJIE-
HUA U O0'BSACHATH IPUYNHBI UX BOBHUKHOBEHU;

e OIIPENe/IATh HEeM3BECTHLIE BeJIUUUHbBI, BXOAAINE B (hOPMY-
JIBI: MOZYJIA BeKTOPA MAaTrHUTHONM MHAYKIIUY, CUJILI AMIIEpa;

e OIIPEIeJISITH HAIIPaBJEHMEe: BeKTOpPa MArHUTHON MHIAYKIIUU
Pa3IMYHBIX MATHUTHBIX TOJEH; CUJIbI, NJEeMCTBYIOIIEN Ha OPO-
BOJHUK C TOKOM B MATHUTHOM II0JIE;

e AHAJMBUPOBATH U CTPOUTHh KAPTUHBI IUHUN UHAYKIIUU MAar-
HUTHOTO IOJI;

o (hopMyIMPOBATH I1€JIb U TUIIOTE3Y, COCTABJIATD ILJIAH dKCIIe-
pUMeHTaJIbHOI PaboThl, BBIMOJHATHL CAMOCTOATEJIbHBIE HAOJIIO-
IeHUs U S9KCIIePUMEHTHI.

IIpumenamu:

e 3HAHUSA II0 DJIEKTPOMATHETHU3MY K aHaAJIU3y U O0bACHEHUIO
ABJEHUU IIPUPOIBI.

I1 ypoBens

Ymemu:
e AHAJIMBUPOBATH UM OIEHUBATH PE3YJbTAThI HAOJIOAEHUA U
SKCIIepUMEHTA.
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Ilpumenameu:
e IIOJIYUEHHBIEC SHAHUA K PEIIIE€HUNIO KOMGI/IHI/IPOBaHHBIX 3agavd
110 BJIEKTPOMAarHeTu3My.

Ha yposne npumeneHus 6 HecmaHOAPMHbBLX cumya-
yuax

I ypoBens

Ymemn:

e AHAJM3UPOBATH BJIEKTPOMATHUTHBIE ABJICHUA;

e CPABHUBATH: KAPTUHBI JUHUN MATHUTHON WMHIYKIUU pas-
JUYHBIX TOJIel, XapaKTep JUHUN MarHUTHOM MHIYKIIUK Mar-
HUTHOTO IIOJIS U JUHUI HAIIPSAKEeHHOCTH 9JIEKTPUUECKOTO II0JI;

e 0000IITaTL PEe3yJbTaThl HAOJNIOOAEHUNA UM TEOPETUUYECKUX IIO-
CTPOEHUI;

o IPUMEHSATH IIOJYyUYeHHbIe 3HAHUSA IJIA 00bACHEHUA ABICHUH
¥ TIPOIECCOB.

Pe3epBHoe Bpema (3 u)

9 knacc (70 4, 2 4 B Hegenio)

3aKoHbI MexaHUKK (25 u)

I ypoBens

Mexanuueckoe ngBuxkKeHue. MarepuanbHasa Touka. Cucrema
orcueta. OTHOCUTEJIBHOCTh MEXaHNYECKOTO ABUKeHUs. Kune-
MaTHUUYeCKHe XapaKTePUCTUKHU OBUKeHUdA. KuHeMaTHUUecKUue
ypaBHEHUs IIPAMOJUHEHHOT0o ABM:KEeHHUs. I'paduueckoe mpea-
CTaBJIeHNE MeXaHUUYEeCKOTo ABU:KeHUusdA. [[BuiKeHUWe Tejia MO OK-
PYKHOCTH C IOCTOSAHHON II0 MOAYJIIO cKopocThio. Ilepuosn m vac-
ToTa obparenus. JImaeltHas u yraoBasd ckopoctu. IleETpocTpe-
MUTEJIbHOE YCKOPEHUE.

BsaumogeiicTBue Ten. [lmHaMUUYecKue XapaKTEPUCTUKU Me-
XaHUYECKOro ABm:KeHmMA. lleHTp TaKecTu. 3akoHbl HbIOTOHA.
ITpunnun orHocurenbHocTu lNanuiesa. 'paHUIIBI IPUMEHIMOCTH
3axoHOB HrroToHA.

NMmnyisbe Tesa. 3aMKHyTad crucTeMa TeJ. 3aK0OH COXPaHeHUs
uMnyabca. PeakKTuBHOe [IBUXKeHUe. PeaKTUBHBIA JIBUTATEb.
Mexanuueckas padbora. MomiaocTs. IloTeHnuanabHasg 1 KUHETU-
YyecKas 9Heprusd. 3aKOH COXPaHEeHUs MeXaHNYeCKON SHEePTUn.

II ypoBenn
HBapmaHTHOCTH YCKOPEHUA.
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OPOHTANIbHbIE IABOPATOPHbBIE PABOTbHI

I ypoBens

1. UccnemoBanve paBHOYCKOPEHHOTO HMPAMOJUHENHOTO MBU-
SKeHU.

JIABOPATOPHbIE OMbIThl

I ypoBens

HNayuenune BToporo sakona HeioToHA.

N3yuenune Tperhero sakona HeioToHa.

HccnemoBanue 3aBUCHMOCTU CHJIBI YIPYIOCTH OT Aedopma-
U,

HccnenoBanue 3aBMCHMOCTH CUJIBI TPEHUS CKOJBMKEHUS OT
CUJIbI HOPMAaJbHOTO JaBJEHUS.

HsmepeHre MexaHUUECKOM pabOThI I MOIITHOCTH.

MPEAMETHbBIE PE3YJIbTATbI OBYYEHNA

Ha ypoéne 3anomuHanus

I ypoBens

Ha3svieame:
° (l)I/ISI/I‘-IeCKI/Ie BE€JIMYMHBI 1 X YCJIOBHBIE 0603Ha‘IeHI/IH2 IIYyThb

(1), nepememenue (5), BpeMs (t), ckopocTh (U), yckoperue (a),

= = .
macca (m), cuna (F), Bec tesa (P), ummnysabc Tesa (p), MeXaHU-
yeckas pabora (A), moitHoCTh (IN), MexaHuuecKas sueprud (E),
moreHnuanbHaA sHeprus (K ), KuHeTudecKasa sHeprua (E));

€IMHUIIBI OTUX BEJIMYNH,

o (pusuuecKkure mnPUOOPHI AJI H3MEePeHUsaA IIyTU, BPEMeHH,
MT'HOBEHHOM CKOPOCTU, MacChl, CUJIBI.

Bocnpousgodumbu:

e OIIpeJeJIEHUA MOJejiell MeXaHUKU: MaTepuajabHas TOUKa,
3aMKHYyTAasi CUCTEeMA TeJ;

e OIIPpEmEJICHUA IOHATUN U (I)I/I3I/I‘IGCKI/IX BEJIMYNH: MeXaHu4de-
CKOe [IBU)KEeHUe, CUCTeMa OTCUYeTa, TPAeKTOpHUs, PaBHOMEDHOEe
IPSAMOJINHEIIHOe U PaBHOYCKOPEHHOE IPAMOJUHENHOEe IBUKe-
HUA, CBOOOAHOE majleHne, IBUKEHNe 10 OKPYYKHOCTH C IIOCTOSTH-
HO II0 MOJYJII0 CKOPOCTBHIO, IYTh, IIepeMellleHre, CKOPOCTh, yC-
KOpeHUe, IePUoJ U YacToTa o0pallleHus, yIrjaoBas U JUHeHHad
CKOPOCTH, IIeHTPOCTPEMUTEJILHOE YCKOPeHNe, UHEPI U, UHEPT-
HOCTH, MacCcCa, C1Jjia, BHEIIIHNE 1 BHYTPEHHNE CUJIBI, C1JIa TAMeC-
TH, CUJIa YIIPYTOCTHU, CUJIa TPEHUA, BEC TeJa, UMIIYJIbC CUJIbI, TM-
IyJIbC TeJjla, MexaHudecKasa pabora, MoiiHocTb, KIIIl MmexaHus-
MOB, IIOTEHITNAJIbHAS U KUHETUYEeCKAs DHePIius;
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o (DOPMYJIBI: KMHEeMATHUeCcKNe yPaBHEHUS PABHOMEPHOTO U
PABHOYCKOPEHHOTO ABUKEHUA, IIPABUJA CJIOXKEeHUA IIepeMelre-
HUH W CKOPOCTEH, IeHTPOCTPEMUTEJIbHOTO YCKOPEHUs, CUJIbI
TpeHUsdA, CUJLI TAKeCTH, Beca Tejia, padoThl, MOIITHOCTU, KUHEe-
TUYECKOM U HOTeHIIUAJIbHOI 9HEePT U,

o IPUHIMIBLI W 3aKOHBI: HNPUHIMI OTHOCUTEJbHOCTH laju-
Jes, IIPUHIIUI He3aBUCUMOCTU AEeNCTBUS CUJ; 3aKOHBI HbIOTO-
Ha, 3aKOH BCEMUPHOIO TATOTEeHUA, 3aKOH ['yKa, 3aK0OH coxpaHe-
HUS UMIYJIbCA, 3aKOH COXPaHEHUSI MeXaHUUeCKOIl SHepruu.

Onucvieamu:

e HAOJIOZAaEeMble MeXaHNUYeCKUe ABJIeHUIA.

Ha ypoene nonumanus

I ypoBens

ITpusodumuv npumepuol:

o PA3JIMUYHBIX BUIOB MEXaHUUYECKOTO ABUYKEHUS, NHEePIINATb-
HBIX 1 HEeMHEPIIUAJbHBIX CHUCTEM OTCUeTA.

Ob6ssacHamb:

o (puBMUECKME SABJIEHUS: B3aMMOJENCTBUE TeJ, sABJIEHUe
WHEePIUU, IIPeBpalljeHe MOTeHIINAJIbHON 1 KMHEeTUYEeCKO SHep-
Iy 13 OJHOT'O BUJA B APYTO.

ITornumamu:

e BEKTOPHBII XapakTep (PU3MUECKUX BEJIUUYHNH: IIepeMelre-
HUSA, CKOPOCTH, YCKOPEHUsI, CUJIbI, UMITYJIbCAa;

e OTHOCHUTEJIbHOCTh MepeMeIleHNsI, CKOPOCTH, HMIIYyJbCa U
NHBAPUAHTHOCTh YCKOPEHUS, MaCChl, CUJILI, BDEMEHN;

e UTO Macca — Mepa MHEPTHBIX WM I'PaBUTAIMOHHBIX CBOICTB
TeJja; UTO YHEePrusd XapaKTepU3yeT COCTOSHIE Teja U ero CIIoco0-
HOCTB COBEPIIUTH PAabOTY;

e CYII[ECTBOBaHIE I'PAHUI] IPUMEHUMOCTYA 3aKOHOB: 3aKOHOB
HsioTona, 3aKkoHAa BCEMUPHOIO TATOTEHUSA, 3aKoHA I'yKa, 3aKo-
HOB COXPAaHEHUA UMITYJIbCAa U MeXaHNUeCKOIl 9HePruu;

o 3HAUeHNEe 3aKOHOB HBIOTOHA M 3aKOHOB COXPAaHEHUSA MIJIs
O00'BACHEHUS CYINECTBOBAHUS HEBECOMOCTH U II€Perpys30K, IBU-
JKeHUS COYTHUKOB ILJIAHET, PEaKTUBHOTO IBUMKEHUA, IBUKEHUS
TpaHCIIopTAa.

II ypoBens

ITorumame:

o pyHITaAMEHTAJBbHYIO POJb 3aKoHOB HpIOTOHA B KJaccuue-
CKOU MeXaHUKe KaK (PU3UUECKO TeOpUM;

o TIPEICKA3aTEeIbHYIO U O0BACHUTEIbHYIO QYHKIIUU KJIACCU-
YEeCKOU MeXaHUuKMH;

e POJIb (PyHAAMEHTAJBHBIX (DU3WYECKUX OIBITOB — OIILITOB
Tanunea u KaBenauima — B CTPYKType (pU3UUECKON TEOPUU.
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Ha ypoéne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemeu:

e CTPOUTH, AHAJIU3UPOBATH U UUTATh IPaUKMN 3aBUCUMOCTH
OT BpeMeHU: MOAYJIA U IIPOEKIIUU YCKOPEHUA PABHOYCKOPEHHOT'O
OBUYKEHUA, MOAYJIA U IPOEKIIUYN CKOPOCTU PABHOMEDPHOTO U PaB-
HOYCKOPEHHOT'O ABUKEHUA, KOOPAMHATHI, IPOEKIIUU U MOAYJIA
IepeMellleHUus PABHOMEPHOI'O ¥ PABHOYCKOPEHHOT'O ABUMKEHNU;
3aBUCHUMOCTH: CUJIBI TPEHUA CKOJIBXKEHUA OT CUJIBI HOPMAJIbHOTO
JaBJIeHUs, CUJIbl YIPYTrocTH OT nedopMaluu; OIpeneaTh II0
rpaduKaM 3Ha4eHU A COOTBETCTBYIOIIUX BEJIUUUH;

e U3MEPATH CKOPOCTb PABHOMEPHOI'O ABUKEHUSA, MIHOBEH-
HYIO U CPEeJHIOI CKOPOCTh, YyCKOPEHNE PaBHOYCKOPEHHOTIO IBU-
KEeHUA, KOOPPUIIMEHT TPEHUSA CKOJbXKEHUA, YKECTKOCTD IPYXKU-
HBI;

e BBINIOJIHATH II0J PYKOBOJCTBOM YyUYUTeJd WUJU II0 IOTOBOU
WHCTPYKIUU DKCIEPUMEHT II0 U3YUEeHUIO0 3aKOHOMEDPHOCTU pPaB-
HOYCKOPEHHOI'O0 ABUXXEHUS, 3aBUCUMOCTU CUJIBI TDEHUSA CKOJIb-
JKEeHUs OT CUJIbl HOPMAaJIbHOTI'O JaBJIEHUA; CUJIbI YIIPYT'OCTH OT Jie-
dopmanuu.

IIpumenamu:

e KMHeMaTUUYeCKNe yPaBHEHUS ABUIKEHUS K PellleHUIo 3a4ad
MeXaHUKWU;

e 3aKOHBI HbloTOHA M (OPMYJIBI K PEIIeHUI0 3a4aY CJIeAyIO-
WX TUIIOB: ABUYKEHUE TeJI II0 OKPYKHOCTH, NIBUKEHNE CIIYTHU-
KOB IIJIaHeT, yCKOPeHHOe [BUKeHUe TeJ B BePTUKAJIbHOM IIJI0C-
KOCTH, ABVI)KEHWEe IIPW AeWCTBUUM CUJBl TPeHUus (HaXOXKIeHUe
TOPMO3HOTO ITyTHU, BDEMEHU TOPMOJKEHU), IBUKEHNE IBYX CBA-
3aHHBIX TeJ (B BEPTUKAJIBbHOMU U TOPU30HTAJIBHON MJIOCKOCTSX);

e BHAHUHA 3aKOHOB MEXaHUKM K O0BbACHEHUIO HEBECOMOCTHU U
IeperpysoK, ABUKEHUSA CIIYTHUKOB IIJIaHET, PEAKTUBHOTO JBU-
JKEeHUsd, IBUYKEHUA TPpaHCIOopTA.

I1 ypoBens

Ymemu:

e 3aIIMCHIBATH YPaBHEHUS 10 rpadmKaM 3aBUCHUMOCTU OT Bpe-
MEHH: IIPOEKIINU U MOAYJIs IIepeMeIleHns, KOOPANHATHI, IPOeK-
MU ¥ MOAYJSA CKOPOCTHM PABHOMEPHOTO M PABHOYCKOPEHHOTO
IBUKEHUSA; 3aBUCUMOCTH: CUJIBI YIPYTOCTH OT Ae(pOPMAIluu, CH-
JIBI TPEHUA CKOJIbYKEHUS OT CUJIBI HOPMAaJbHOTO JABJICHU;

e YCTAaHABJIUBATH B IIPOIlECCe IIPOBEAeHUA NCCIeA0BATEIbCKO-
ro 9KCIIepUMEeHTa: 3aKOHOMEPHOCTY PAaBHOYCKOPEHHOTrO ABUKe-
HUS; 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHHUS OT CHUJIBI HOPMAJIb-
HOT'O JaBJIEHUS, CUJILI YIPYTOCTU OT Aedopmaliuu.
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Ilpumenamu:

e 3aKOHBI HbI0TOHA U (OPMYJBLI K PEIINeHUI0 3aJad CJIemyIo-
IIMX TUIIOB: JBUKEHME CBSI3AaHHBIX TeJI, JBUMKEHINEe TeJja II0 Ha-
KJIOHHOM IIJIOCKOCTH.

Ha ypoéne npumeneHus 6 HecmaHOAPMHbBLX cumya-
yuax

I ypoBens

Kaaccugpuyuposamu:

e Pa3JIUUYHBIE BUABI MEXaHUUECKOTO IBUKEHU.

Ob6ob6uwamu:

e 3HAHUS: 0 KUHEMAaTNYECKNX XapaKTepuCTuKax, ob ypaBHe-
HUAX OBUMKEHUS; O TMHAMUUYECKUX XapaKTEePUCTUKAX MeXaHU-
YeCKMX ABJEHUHN U 3aKoHax HbioToHa, 00 sHEPreTUYecKUx Xa-
PaKTEPUCTUKAX MeXaHWUYECKUX SBJEHUII M 3aKOHAX COXpaHe-
HUA B MEeXaHUKe.

Baadembv u 6btmb 20MmoOBbLMU NPUMEHAMDY:

e METOJbI ECTECTBEHHO-HAYYHOTO IIO3HAHUA, B TOM UMCJIE UC-
cJeloBaTeJIbCKUM, K U3YUEHUIO MEXaHUUECKUX SIBJICHUN .

Humepnpemuposameu:

o IIPEATIOJIaraeMble UJIN OJTyUeHHbIE BHIBOIBI.

Ouenusamu:

e CBOIO IeATEJLHOCTH B IPOIlecce yueOHOTOo ITO3HAHUA.

MexaHu4yeckue Kone6aHma n BonHbl (7 )

I ypoBens

KosebarenbHoe nBuskeHue. 'apmMoHnueckoe Kosebanue. Ma-
TeMaTUYecKuii MmaaATHUK. KosiebaHusa rpysa Ha mnpyskune. Cso-
Oommbie KojebaHusa. IIpeBpallleHus SHePrum Mpu KoJjebaTesib-
HOM IBMKeHUNU. 3aTyxalolire Koaebanusa. BeIHYKIeHHbBIE KOJIe-
6anusa. Pe3onamc.

Pacmopocrpanenue KoJjiebaHUil B yOPYrux cpegax. IIpomoin-
Hble U IIolepeuHble BOJIHbI. CBA3L MEK Y AJIUHOMN BOJIHBI, CKOPO-
CTHIO BOJIHBI M YaCTOTOM KoJiebaHU. 3aKOH OTPAKeHUsT MeXaHU-
YeCKUX BOJIH.

II ypoBens
CKOpoCTh U YCKOPEHUE Ipu KoJiebaTeabHOM ABUKeHuu. WH-

TepepeHIINA U JUPPAKIUA BOJIH.

®POHTAJIbHBIE JIABOPATOPHbBIE PABOTbI

I ypoBenn

2. zyuenue KoJsiebaHWII MaTeMaTUUYECKOTO U IPYKUHHOTO
MasTHUKOB.
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II ypoBens

3. IsamepeHne yCKOpPEHUA CBOOOAHOTO MaJeHUA C IIOMOIIHIO
MaTeMaTUYeCKOro MasTHUKA.

JIABOPATOPHbIE OMbIThl

I ypoBens

Wsyuenune Koaebauumii rpysa Ha MIpysKUHE.
HsmepeHne »KeCTKOCTU IPYKUHBI C IIOMOIIBIO IPYKUHHOTO
MaATHUKA.

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Ha ypoéne 3anomunanusn
I ypoBens

Hasvieameu:

o (pusMUeCKMEe BeJINUYNHLI U UX YCJIOBHLIE 0003HAUYCHUS: CMe-
mrenue (x), ammauryna (A), nepuox (7'), uactora (V), JJInuHA BOJ-
HbI (L), CKOPOCTH BOJIHBI (V); eAMHUIIBI 9TUX BEJIUUYUH: M, C, ['II,
Mm/c.

Bocnpouseodumbu:

e OIIpeneJIeHUA MOJeJiell MeXaHNKMW: MaTeMaTUUYeCKUU MasaT-
HUK, IPYKUHHBIA MAATHUK;

e OIIpe/iesIeHUs MOHATHIH 1 (PU3UUECKUX BeJINUNH: KoJiebaTeb-
HOe IBU)KeHIe, BOJITHOBOe JBU)KeHIe, CBOOOJHbIe KoIebaHusa, co0-
CTBEHHbIE KOJIeOAHM s, BRIHYKIeHHbIe KoJIe0aHnsa, pe30HaHC, I10-
mepevHas BOJIHA, IPOAOJbHAA BOJIHA, CMeIlleHre, aMILINTyda, Ie-
PHOM 1 4acTOTa KOJIeOAHUH, AJMHA BOJIHEI, CKOPOCTh BOJIHEI;

o (hopmyJIBI: IIepHOAa KoebaHMil MaTeMaTUuIeCKOro MassTHUKA,
meproga KoaebaHui IPYKUHHOI'0 MAATHUKA, CKOPOCTH BOJIHBI.

Onucvieamu:

o HAOJIOZaeMbIe KOJIeOAHMA 1 BOJIHEL.

I1 ypoBens

Bocnpousgodumbu:
e OIIpeJieJIeHNe MOJeNIN K0Jye0aTeIbHOM CUCTEMBI;
ompeneseHue IBJIeHUN: nudpakus, THTepHepeHITnd;

o GOPMYJIBbI MAKCMMYMOB M MUHUMYMOB HHTEP(EPEHIINOH-
HOM KapTHUHEI.

Ha ypoéne nonumanus
I ypoBens

Ob6ssacHaAMYb:
e IIPOILECC YCTAHOBJIEHUS KOJEOAHUI IPYKUHHOIO 1 MaTeMa-
THUYEeCKOI'0 MaATHMKOB, IIPDUYMHY 3aTyXaHUA KOJIe6aHPIfI, IIpe-
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BpallleHUsI SHEePrUU IPU KoJiebaTeJbHOM ABUYKEHUU, IIPOIECC
obpasoBaHUs Oeryieil BOIHBI, CBOMCTBA BOJTHOBOTO ABUKEHU,
mpoliecc 00pa3oBaHUsI UHTePPEPEHITMOHHON KapTUHBI;

e 'PAHUIIBI IIPMMEHMMOCTHN Mo,ueneﬁ MaTeMaTu4eCKoro m
IPYKUHHOTO MAaATHUKOB.

IIpusodumuv npumepbol:

e K0JIe0ATEJBHOI'0 M BOJHOBOI'O ABUKEHUII, YUETa U HCIIOJIb-
30BaHUSA PE30HAHCA B IPAKTUKE.

II ypoBens

Ob6sacHaAmMb:
o 00pa3oBaHUE MaKCUMyMOB M MUHUMYMOB HHTepPQEPEHIIU-
OHHOU KapTUHBI.

Ha ypo6éne npumeneHus 6 MUNULHBLX CUINYAUUAX

I ypoBens

Ymemu:

e IPUMEHSATH (POPMYJIBI IEePUOAa U YACTOTEI KOJIeOaHUil MaTe-
MaTHUYECKOTO U IPYKUHHOTO MAATHUKOB, OJNHELI BOJIHBI K pellle-
HHIO 3aa4;

e BBIMOJIHATDL II0J] PYKOBOJACTBOM YUMUTEJS WU IO TOTOBOI
UHCTPYKIIUU SKCIIEPUMEHT 110 U3YUeHNI0 KoiebaHuii MmaTeMaTn-
YECKOI0 U IPYKUHHOTO MAasITHUKOB.

II ypoBens

Ymembu:

o IIPUMEHATH POPMYJILI MAKCUMYMOB 1 MUHUMYMOB aMILJIN-
TYyAbI KOJeOAHWN K aHAIN3Y NHTeP(EPEHIINOHHON KaPTUHEI;

e YCTAHABJIUBATH B IIPOIECCE IIPOBEIEHUS UCCIENOBATEIbCKO-
ro SKCIEPUMeHTa XapakKTep 3aBUCHMOCTH IIepHuoja KoJie0aHmi
MaTEeMATUYECKOr0 M MNPYKUHHOIO MAATHHUKOB OT IIapaMeTpPOB
KoJie0aTeJIbHbIX CUCTEM.

Ha ypoéne npumenHeHus 6 HecmaHOAPMHbBLX cumya-
yuax

I ypoBens

Kaaccugpuuyuposamu:

e BUJBI MEXaHWYECKUX KOJIe0aHUY 1 BOJIH.

Ob6ob6uwamu:

e 3HAHUSA O XapPaKTEePUCTUKAX KO0JIe0AaTeJIbHOTO U BOJHOBOIO
IBUKEHU, 0 CBOMCTBAX MeXaHMYeCKUX BOJIH.

Baademb u 6bLmb 20MO8bLMU NPUMEHSIMY:

e METOJbl eCTeCTBEHHO-HAYYHOT'0 II03HAHUA, B TOM UYUCJIE UC-
cJaemoBaTeNbCKUM, K M3yUYEeHUI0 3aKOHOMEPHOCTeH KojebaTesb-
HOT'O ABUKEHUS.
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Humepnpemuposambu:

e ITPpeAIIOJIaraeMbie MJM IIOJy4YE€HHBI€ BBIBO/BI.

Ouenusamu:

e KaK CBOIO JIeATEJLHOCTD B IIPOIlecce YUueOHOro MO3HAHN A, TAK
1 HaAyYHBbI€ SHAHUA O KOJIe6aTeJIBHOM " BOJTHOBOM JBUKEHHUUN.

IneKTpOMarHuTHble KosiebaHua U BosHbI (13 y)

I ypoBens

SBaeHue sJaeKTpOMArHUTHON MHAYKIuU. OneiTel Papames.
MarautHbl#l moToKk. HampaBieHue MHAYKIIMOHHOTO ToKa. IIpa-
Bujo Jleuma. BsauMocBs3b 9/IeKTPUUECKOTO M MATHUTHOTO IIO-
aeii. 'erepaTop mocroauauoro toka. Camonuayknusa. MHIYKTUB-
HOCTb KaTYIIKH.

Kongencarop. DieKTpuyeckas eMKOCTh KOHAeHcaTopa. Ho-
JebaresbHBITT KOHTYP. CBOOOIHBIE 3JIEeKTPOMAarHUTHLIE Kojeba-
Hus. IIpeBpallieHus sHeprum B KojebdbaTeJbHOM KOHType. Ilepe-
MEHHBII 3JeKTpuuecKuii ToK. Tpauchopmarop. Ilepemaua
DJIEKTPUUYECKON DHEPTUU.

AJIEeKTPOMATHUTHOE I10Jie. JHEPrusi 3JeKTPOMArHUTHOIO IIO-
Jsd. OJIeKTPOMarHuTHBIE BOJIHBI. CKOPOCTHL pacCIpPOCTPaAHEHUS
JIEKTPOMATHUTHBIX BOJH. Pagmonepenaua u paguornpuem. Te-
JeBUJEeHUE.

dJeKTpoMarHuTHaA npupoaa cBera. CkopocTh cBera. [uc-
mepcus cBetra. BosrHOBBIe cBoicTBa cBera. IlIkasa siaekTpomar-
HUTHBIX BOJIH. BiausHme 3JIeKTPOMAarHuTHBIX U3JIYUYSHUN Ha K-
BbI€ OPraHU3MBbI.

I1 ypoBens

3aK0H 9JIEKTPOMATHUTHON MHAYKINKA. MOAYIAINA U HeTeK-
TupoBanue. IIpocrefimmuii paguonprueMHNK.

OPOHTANIbHBIE JIABOPATOPHbBIE PABOTHI

I ypoBens
4. IsyyeHue sIBJICHUS dJIeKTPOMATHUTHON MHAYKIIHA.

JIABOPATOPHbIE OMbIThl

I ypoBens

Hab6aonenne nuatepdepeHIInT cBeTa.
Hab6uronenne gucnepcuu ceera.

COopKa IeTeKTOPHOTO PaguoIIPUeMHNKA.
HNsyuenune paboTsl TpaHCc(hOopMaTOpA.
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MPEAMETHBIE PE3YJIBTATbI OBYYEHNA

Ha ypoene 3anomunanus
I ypoBens

Hasvieameo:

o (huBUUECKUEe BeJIMYNHBI U UX YCJIOBHBIE 0003HAUEHUA: Mar-
HUTHBIN mOoTOK (P), MHAYKTHUBHOCTH IIPOoBoAHUKA (L), 9JeKTpu-
yeckasa eMKocThb (C), kosdhduiiuent Trpanchopmarniuu (k); etuHu-
bl 2TUX Beanuun: Bo, 'u, @;

o IUMAa30HBI 9JIEKTPOMATHUTHBIX BOJIH;

o (huBUUECKME YCTPOMCTBA: TeHEPATOP IIOCTOSTHHOT'O TOKAa, r'e-
HepaTop IepeMeHHOT0 TOKa, TpaHchopMaTop.

Bocnpouszgodumebu:

o OIpejeeHre MO uaea bHbIN KolebaTeIbHbINA KOHTYP;

o OIpeeJeHUs MOHATUN W (PU3WUYECKUX BEJIUUMNH: DJIEKTPO-
MarHuTHAsS UHAYKINAA, UHIYKIMOHHBIA TOK, CAMOUHIYKIIUA,
3JIeKTpUUYecKasd eMKOCTh KOHJeHCaTopa, 9JIEKTPOMATrHUTHBIE KO-
JebaHus, IIePEeMEeHHBIN SJIEKTPUUYECKUII TOK, 9JIEKTPOMArHUT-
HbI€ BOJHBI, 3JIeKTPOMAarHuTHOE I10J1€e, JUCIIePCHUI;

o IpaBuJIO JIeHI1Ia;

o OPMYJIBI: MAaIHUTHOTO IOTOKA, UHAYKTUBHOCTY IPOBOTHI-
Ka, eMKOCTHU KOHIeHcaTopa, Iepruoia 3JeKTPOMArHUTHBIX KoJe-
Gauuii, xKos(ppuimenTa TpauchopMalu, AJIUHBEI 3JEKTPOMAar-
HUTHBIX BOJIH.

Onucvieams:

o PyHIZAMEHTAJbHBIC (DU3UUECKIE ONLITEI Papanes;

e 3aBHUCHMOCTH €eMKOCTH KOHIeHCcaTOpa OT ILJIOIIAAH IIJIaCTUH,
pacCcToAHUS MeKIY HUMU U HaJINUNS B KOHIEHCATOpPe OUIJIEKT-
puKa;

e METObI U3MEPEHNI CKOPOCTHU CBETa;

e OMBITHI 10 HAOJIIOIEHUIO ABJEHUN AUCIEPCUM, NHTePPEePeH-
UM U gu(ppakiuy cBeTa;

o IIKAJY 9JIEKTPOMATHUTHBIX BOJIH.

II ypoBens

Bocnpousgodumeu:

e ompeneneHnsA (MUSUUYECKUX BEJIUUYUH: AaMILIUTYJHOE U
neficTByIOIee 3HAUEHNUA HATIPAMKEHUA U CUJIBI IEPEMEHHOTO TO-
Ka.

Onucvieamy:

e CBOIICTBA 9JIEKTPOMATHUTHBIX BOJIH.
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Ha ypoéne noHumanua

I ypoBens

Ob63ssacHamo:

o (pUBUUECKUE SBJICHUS: DJIEKTPOMATHUTHASA UHAYKIUA, Ca-
MOUHIYKIIVS;

e IIPOIIECC BO3BHUKHOBEHMNS U CYIIECTBOBAHUS 3JJIEKTPOMAT-
HUTHBLIX KOJIeOAHUI B KOHTYype, IIPEeBPaIlleHNs DHEePIrun B KoJie-
0aTeJbHOM KOHTYpE, IIPOoIecC 00pa3soBaHUs U PACIPOCTPAHEHNEe
DJIEKTPOMATHUTHBIX BOJIH, U3JIyUYEeHNE U IIPUEM 9JIEKTPOMATHUT-
HBIX BOJIH;

o IIPUHIIUI AeHACTBUA U YCTPOUCTBO: reHepaTopa IOCTOSIHHOI'O
TOKAa, TeHepaTopa IIepeMeHHOr0 TOKa, Tpauchopmaropa, JeTeK-
TOPHOT'O PALUOIPUEMHNKA; IPUHIIUII IIepefadll 3JIeKTPUUECKO
DHEpPIrUMn.

Ob6ocHo8bl8aMYb:

e DJIEKTPOMATHUTHYIO IIPUPOLY CBETA.

ITpusodumuv npumepol:

e HCIIOJIL30BAHUS 3JIEKTPOMATHUTHLIX BOJIH Pa3HBLIX AUAara-
30HOB.

II ypoBenn

ObsacHamo:

o IPUHIIUNIBI OCYINECTBIEHUS MOAYJIAIUUA W TeTeKTHUPOBa-
HUSA PAAUOCUTHAJA;

e poab sKcmepumeHnToB I'eprma, A. C. IlomoBa m Teoperuue-
CKUX uccaenoBaumit Makcsesia B pa3BUTUHY YUEHUS 00 9JIE€KTPO-
MATHUTHBIX BOJIHAX.

Ha ypo6éne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemeu:

e OIIPENEJIATh HEM3BECTHLIE BEeJIUUNHBI, BXOoAAIlue B (hopMy-
JBI: MArHUTHOTO IIOTOKA, WHAYKTHUBHOCTHU, Ko3(pduimerTa
TpaHchopMaI N,

e OIIpENeJIATH HAallPpaBJIeHNe NHAYKIIUOHHOTO TOKA;

e BBIMIOJIHATH ITPOCTHIE ONBITHI IO HAOJIIOJEHUIO AUCIEPCUU,
audpaknum u mHTep(pEepeHIIUU CBETA;

e GOPMYIMPOBATSH II€JIb U TUIIOTE3Y, COCTABJIATH IIJIaH dKCIIe-
pUMeHTaJIbHO PaboTHhI.

IIpumenamu:

o QOPMYJBI IEPUOAA BIEKTPOMATHUTHBIX KOJIEOAHUIT U iU~
HBI 9JIEKTPOMATHUTHBIX BOJH K PEIIeHUI0 KOJIUYEeCTBEHHBIX 3a-
Aad;
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e IIOJIYUEHHBIE IIPDN M3YUYE€HUHN TeMbI SBHAHMA K PEIIIEHNIO Kaue-
CTBEHHBIX 3aJa4.

II ypoBens

Ymembu:
e AHAJIM3MPOBaATh M OIl€EHMBATL PE3YyJIbTaThbl Ha6JIIO,Z[eHI/Iﬂ n
SKCIIepUMEHTA.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYaQ-
yuax

I ypoBens

e 0000I1aTh Pe3yJbTaThl HAOJJIOMEHUN U TeOPeTUUYECKUX II0-
CTPOEHUI;

o IIPUMEHATH MMOJIyUYeHHbIe 3BHAHUA /I 00bACHEHUSA ABIECHUN
U TIPOILECCOB.

II ypoBens

Cucmemamu3iuposamu:

e CBOMCTBA 9J€KTPOMATHUTHBIX BOJIH PagUOgUAIIa30HA U OII-
THYECKOT0 Auana3oHa.

Oob6ob6wamo:

e 3HAHUA 00 AIIEKTPOMATHUTHBIX BOJIHAX PA3HOTO AVAalia3oHa.

InemeHTbl KBAaHTOBOM (hU3UKK (9 Y)

I ypoBenn

OnviT Pesepdopna. IlnameraprHas momenb aroma. CIeKTPBI
UCIIyCKaHUA 1 morJioleHusi. CneKTpaJbHBIA aHAJINS.

SBnenme pagmoakTuBHOCTU. Anb(da-, 6eTa- u raMMa-ua3ayde-
HudA. CocraB atromHOro sapa. [IpoToH 1 HeUTpPOH. 3apAn Anpa.
Maccosoe uuciio. soronsl. PanunoakTuBHbIe peBpalienud. Ile-
puop moJiypacuana. slamepHoe BlamMoOJAeHCTBUE. DHEPTUA CBA3U
anpa. SInepubie peakmnuu. lenenue sagep ypaua. IlemrHada peak-
nusa. SIogepHbBIA peakTop.

Buosioruueckoe geilicTBrue PamiMOaKTUBHBIX M3JIYUYEHUN U UX
npumenenne. Cuerunk etirepa. [losumerpusa. AnepHas sHepre-
TUKa U IIPO00IeMbl 9KOJOTHU.

II ypoBens

ABnenme gorosadperra. 'mnoresa Ilmamka. @PoToH. POTOH
¥ 3JIeKTPOMarHUTHAaA BOJIHA.

3aKoH pagnoaKTUBHOrO pacnazaa. [ledeKT Macchbl U dHEPTeTH-
YeCKUHU BBIXOJ AJEPHBIX peakiiuii. TepMosaaepHbIe peakI[nuu.

dJleMeHTapHbIe YacTUIlbl. BlanMHbBIE IIpeBpaIleHus dJIeMeH-
TapHbBIX YACTUII.
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MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Ha ypoéne 3anomunanus

I ypoBens

Hasvieamu:

e (hmBUUECKYIO BeJIMUNHY U €€ YCJIOBHOE 0003HaUEeHME: TTOTJIO-
meHHasa go3a usjayueHud (D); eTUHUILY 3TOU BeauduHbl: I'p;

e IOHATHUA: CIIEKTP, CIJIONIHOM ¥ JWHEWYATBIA CIEKTD,
CIIEKTD WCIYCKAHWA, CHEKTD IOIJIOIeHNsd, IPOTOH, HEHUTPOH,
HYKJIOH;

e MOJEeJIN: MOJEeJb CTpoeHmsA aroma ToMcoHa, IJIaHeTapHasd
MOeJIb CTpoeHUs atoMa Pesepdopnaa, TPOTOHHO-HEUTPOHHAA
MOJeJIb Pa;

o (hmsuueckue ycrpoiicTBa: Kamepa BuiabcoHa, ANepHBIA pe-
aKTOP, aTOMHASA 3JeKTPOCTaHIIUA, cueTuuk ['eiirepa.

Bocnpousgodumbu:

e OIIpEJIeJIEHUS TMOHATUN M (PUBUUECKUX BEJIMUYUH: PAAUOaAK-
TUBHOCTB, PAINOAKTUBHOE UBJIyUYeHUe, aidbda-, 6eTa-, raMmMa-ua-
Jy4YeHUe, 3apsAN0BOE YMCJIO, MAaCCOBOE YMCJIO, M30TOI, PAIOAK-
TUBHBIE IIPEBPAIleHUsA, MePUOJ HoJIypaclana, sAfepHble CUJIHI,
SHEPTUA CBA3U AApaA, AfepHas peakIusa, KPUTUUecKas Macca,
memHasa siAepHasd peaKIus, IOTJIOIeHHaA 034 N3JIYUYeHUs, dIe-
MeHTapHad YacTuIia.

Onucvieamu:

e OnBITHI: ONBIT Pedepdopna mo pacceaHuio aab@pa-dacTuii,
onbIT Pesepdopra mo ompenesieHWI0 cOCTaBa PaguOaKTUBHOI'O
U3JIyYeHUd;

e IEIHYIO ANEPHYIO PEAKINIO.

II ypoBens

Bocnpouszgodumbu:

e OIIpeNeJeHUA MOHATUN U (PUBUUYECKUX BeJIMUYUH: POTOI(]-
dexT, KBaHT, (POTOH, Ne(deKT MacChl, SHEPreTUUEeCKUN BBIXO
AlepHOI peaKIIuu, TepMosagepHada peaKIud, dJleMeHTapHbIe Yac-
TUIIBI, AaHTUYACTUIbI, AaHHUTUIANUA, aIPOH, JEITOH, KBapK;

e 3aKOH PaAMOAKTUBHOTO pacmanua;

o (hopmysbl: edpeKTa MacChl, SHEPTUU CBA3U AApPA.

Ha ypoéne noHumanusa

I ypoBens

Ob6ssacHamo:

o (pusmueckue ABJIEHUA: 00pPaA30BaHIe CIJIONIHLIX U JUHeHYa-
TBIX CIEKTPOB, CIIEKTPOB UCIIYCKAHUSA 1 MOIJIOIEeHU, PATUOAK-
TUBHBIN pacmaj, JeJieHue sgep ypaHa;
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e IpUpOAY asib(pa-, 6eTa- u raMMa-u3JTyUeHUH;

e IJIAHETAPHYIO MOJEJbh aTOMa, NPOTOHHO-HEHTPOHHYIO MO-
IeJib Apa;

e IIPAKTUYECKOE KCIOJIb30BAHUE CIEKTPAJIbHOI'O aHajamsa u
MeTO/la MEUEeHBIX aTOMOB;

e IPUHIIUI JEeUCTBUA U YCTPOMCTBO: Kamepbl BuiabcoHa,
ANEPHOTO peaKTopa, aTOMHOW 3JEKTPOCTAaHIINU, cueTunka I'eii-
repa;

o MeliCTBUE PAJMOAKTUBHBIX U3JIYUEHUN U UX IPUMeHEeHUe.

ITorumame:

e OTJINYME AEPHBIX CUJI OT CUJI TPABUTAI[MOHHBIX U BJIEKTPU-
YeCKUX;

e IPUYMHBI BBIJIEJIEHUA DHEPTUM HPU 00pasoBaHUU Anpa U3
OTAEJBbHBIX YACTUI] WJIU ITOTJIONIEHUS DHEPTrUU AJA PacIernie-
HUU ALpa Ha OTAEeJbHbIE HYKJIOHBI;

e DKOJIOTHUUECKUE IIPO00JieMbl U HPOOJeMbl sifepHOoil Ge3omac-
HOCTH, BOSHUKAIOII[ME B CBA3Y C UCIIOJIb30BAHNEM ANEePHOI 9HED-
Tuu.

IT ypoBens

ITonumame:

e POJIb: DKCIIEPUMEHTA B N3YUEHNU KBAHTOBBIX ABJEHUM, MO-
Iejell B mpoIlecce HAYYHOTO MO3HAHUA (Ha mpmMepe MoOmesein
CTPOEHUA aToMa U sA1pa);

¢ BEPOATHOCTHBIN XapaKTep 3aKOHA PAAMO0aKTUBHOTO U3JIyUe-
HUS;

e XapaKTep U YyCJIOBUS BOBHUKHOBEHUS PEaKI[Ui CUHTE3a JIeT-
KHUX ALep U BOSMOXKHOCTH MCIIOJIb30BAHUA TEPMOAJEPHON dHED-
TUu;

e CMBICJ AaHHUTHJIAIINY 9JIEMEHTAPHBIX YACTHUI] U X BO3MOK-
HOCTH POJKIAThCA IapaMu.

Ha ypoéHne npumeneHus 6 MUNULHBLX CUIYAUUAX

I ypoBens

Ymemn:

e AHAJIM3UPOBATHh HAOJIOJAEMbIe ABJIEHUS UJIU OIIBITHI UCCJIe-
goBaTeJied 1 O0BACHATH NPUUNHBI MX BOSHUKHOBEHUS U IPOSAB-
JIEHUS;

o OIpEJIeJIATH U 3alIUChIBATH O003HAUEHNE SIAPa JII000T0 XUMU-
YeCcKOro 9JIEMeHTAa C YKa3aHueM MacCOBOTO U 3aPSAI0BOTO UMCE;

e 3AIIMCHIBATh PeakIuu aab@a- u 6erTa-paciamoB;

e OIPENEeJATh: 3apAI0Bble M MAacCOBBbIe UYHCJIA DJIEeMEHTOB,
BCTYIIAIONIINX B ANEPHYIO PEAKIINIO MJIN 00Pa3yIOIIUXCs B ee pe-
3yJbTaTe; IPOAYKThI ANePHBIX PEaKIUN UJIN XUMUUYECKUe dJe-
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MEeHTEHI AleP, BCTYNAIIUX B PeaKIlNIo; Iepuoy IIojaypacnana pa-
ANOAKTHUBHBIX 3JIEMEHTOB.

IIpumenamu:

e 3HAHUSA OCHOB KBAHTOBOUW (DU3UKU AJIS aHAJIM3a U O0'bsCHE-
HUA ABJICHUN IIPUPOABLI 1 TEXHUKU.

I1 ypoBens

Ymemn:

e NCIIOJIB30BATh 3aKOH PAANOAKTHUBHOIO pacuaja IJisd ollpeae-
JIeHUS UMCJIa PaclIaBIINXCA U HePaCIaBIINXCSI 9JIEMEeHTOB U IIe-
puon uX ImoJiypacmnana;

e PACCUUTHIBATH Ae(PeKT MacChl U SHEPTHUIO CBA3U AIep;

e O0BSCHSATL YCTPOWCTBO, Ha3HAUEHNE KayKIOT0 dJeMeHTa U
pabdoTy saepHOTro peaKTopa.

Ha ypoéne npumenHeHusa 6 HeCMAHOAPMHBLX CUMYQ-
yuax

I ypoBens

Ymemn:

e AHAJIMBNPOBATH KBAHTOBBIE SIBJICHUI;

e CPABHUBATL: SIZiePHbIE, 'PABUTAIMOHHLIE 1 SJIeKTPUUYECKNe
CUJIBI, JEHCTBYIOIME MEeKAY HYKJIOHAMU B SAPE;

e 0000IIIaTH MOJyUeHHbIC 3HAHIS;

o IIPUMEHATH 3HAHUSA OCHOB KBAHTOBOU (pUBUKM OJId 00bsCHE-
HUSA HeM3BECTHBIX PaHee sIBJIEHUI U IPOIeCCOB.

I1 ypoBens

Hcenoavzosamo:

e METOAbl HAYYHOT'O MO3HAHUS: dSMIUPUUEcKHre (HabaogeHne
U DKCIIEPUMEHT) U Teoperuyeckue (aHaIU3, 0000IIeHUE, MOLe-
JUPOBaHUE, AaHAJOTUSA, MHAYKINA) IIPU U3YUYEHUU IJIEMEHTOB
KBAHTOBO! (PUBUKIU.

BceneHHas (8 )

I ypoBens

Crpoenne u macmiTadbbl Beesennoii. I'eomeaTpuuecKkas u re-
JUOIEHTPUYECKAasd CUCTEMbI MUpa. 3aKOHBI ABU)KEHUS IJIAHET.
Crpoenune u macmiradbl ColHeuHO cucTeMbl. PasMepsl IJIaHeT.
Cucrema 3emaa—Jlyna. [Ipuaussl.

Bugumoe nBuskenwme miaaner, 3Besdn, Coania, Jlyael. ®asbr
Jlyusl. Ilnanera Semas. JIyHa — ecTeCTBEHHBIN CIOYTHUK 3eM-
au. IlimaneTs! 3eMHOM rpynmbl. Ilnadersl-ruranTel. MaJjbie Tesia
CoJIHeUHOM CUCTEMBI.

145



CosHeuHAas cucTeMa — KOMILIEKC TeJl, UMEIOIIX 00Iee IIpo-
ucxoskgenre. MeToabl acTpopusMuecKUX ucciaemoBauuii. Pa-
auoTesiecKoIbl. CIIeKTpaJbHBIN aHAJI3 HeOeCHBIX TeJl.

II ypoBens

JBu:KeHe KOCMUUYEeCKUX 00'beKTOB B MOJIi€ CHUJIbI TATOTEHUA.
Hcnonan3oBanue pe3yabTAaTOB KOCMHUYECKUX MCCIETOBAHUI B
HayKe, TeXHUKe, HAPOJHOM X03AlCTBe.

OPOHTAJIbHbIE JIABOPATOPHbBIE PABOTbI

I ypoBens

5. OmnpenesieHre pasMepPOB JYHHBIX KPaTepoB.
6. OnpeneneHne BHICOTHI M CKOPOCTH BBIOpPOCa BeIllecTBa U3
ByJKaHa Ha cunyTHuKe IOmurepa Uo.

NABOPATOPHbI ONbIT

I ypoBens

Nsyuenue ¢ororpaduii miaHeT, KOMET, CIYTHUKOB, IIOJY-
YEeHHBIX C IOMOII[bI0O HA3eMHbBIX 1 KOCMUYECKUX HAOJIIOeHUIA.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Ha ypoeéne 3anomunanus

I ypoBens

Hasvieamu:

o puBMUECKME BEJIWYUHBI W UX YCJIOBHBIE O0003HAUEHUS:
3Be3aHas BequunHa (M), paccTosHue 10 HebecHBIX TeJ (r); eau-
HUIIBI 3TUX BEJUUYMNH: IIK, CB. I'OJ;

e MOHATUS: co3Be3ausa Boabiraa Mengsenuiia u Maaasa Mengse-
nuna, maaneTsl CoTHeYHOI CUCTeMbI, 3Be3IHbIe CKOILJIeHI;

e aCTPOHOMUUECKHE NPUOOPHI U YCTPOICTBA: OIITUUECKIE Te-
JIECKOIBI U PAJMOTEJIECKOIIEI;

o (paswl JIyHbI;

e OTJINUNE I'€OIeHTPUUYECKOI CUCTEeMbI MUPA OT I'eJINOIeHTPHU-
YeCcKO.

Bocnpouszgodumbu:

o OIpeeeHUs IIOHATUI: aCTPOHOMUYECKAs efUHUIIa, CBETO-
BOWU roji, 30AuaKaJIbHbIe CO3BE3A1s, MeOleHTPUUECKAas U Ieiio-
IeHTpuYecKas CHUCTeMbl MUPAa, CUHOAUYECKUII MecsIl, CUIepHU-
YeCKUI MeCsIIT;

e IOPSAMOK PACIIOJIOKeHU A maaHeT B COTHeUHOH cUCTeMe;
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o IIOHSTHUS COJTHEUHOI'O 1 JIYHHOI'O 3aTMEHIIT;
e SIBJIEHUS: IIPUJINBOB 1 OTJINBOB, METeOpa 1 MEeTeOPIUTA.
Onucvieamy:
Ha0JII0JaeMOe CYTOUHOE IBUKeHne HeOeCcHOI c(hephl;
e BUAMMOE IIeTJIe00pas3Hoe ABUKEeHIe IJIaHeT;
e FEOL[EHTPUUECKYIO U I'eJIMOIEHTPUUYECKYIO CUCTEMbI MUPA;
e u3MeHeHUe (has JIyHbI;
o IBU:KeHUe 3eMmuan BOKpyT CoiHIla.
Onucvieamy:
e DJIEMEHTHI JIYHHON IOBEPXHOCTH;
e SIBJICHUE IIPEIeCCU;
o U3MEHEeHUe BUa KOMETHI B 3aBUCUMOCTH OT PACCTOAHUS 10
Coauria.

Ha ypoéne noHumanua

I ypoBens

IIpusodumos npumepbt:

e HeOECHBIX TeJI, BXOASIINX B cocTaB BecesreHHOI;

o ILJIAHET 3€MHOM IPYIIIILI U MJIAHEeT-TUTaHTOB;

o MasbIX Tes COTHEeUHON CUCTEMBI;

e TEJIECKOIIOB: pe(dpaKkToOpoB U PedIeKTOPOB, PAIMUOTEIeECKO-
OB;

e PA3JMYHBLIX BUIOB U3JIYUEHUs HEOECHBIX TEJI;

e PABJUYHBIX II0 (hOpMe CIIyTHUKOB IIJIaHEeT.

OobsacHamu:

o IeTJiIeoOOpasHoOe ABUKEeHUe ILIAHEeT;

e BOBHUKHOBEHNE NIPUJINBOB Ha 3eM.Je;

o neu:keHue Ilosroca Mupa cpenu 3Bes;

e COJIHEUHELIE U JIYHHbIE 3aTMEHIS;

o SBJIEHUE METeopa;

e CYII[ECTBOBAHUE XBOCTOB KOMET;

e HCIIOJIb30BaHME PA3JINUYHBIX CHYTHNKOB B aCTPOHOMUHY U Ha-
POIHOM XO3SAMCTBE.

Ouenusamu:

e TEMIIEPATYPY 3Be3] IO UX I[BETY.

Ha ypo6éne npumenenus 6 MUNULHBLX CUMYAYUAX

I ypoBens

Ymemu:

e HAXOOUTH Ha HeOe HamboJjee 3aMeTHLIE CO3BE3AUA U APKUe
3Be3/bl;

e OMNMCHIBATH: OCHOBHBLIE THUIILI HEOECHBLIX TeJI U SABJIEHUN BO
Bcenennoii, ocHOBHBIE 00beKTHI COJIHEUHOM CHCTEMbI, TEOPUU
npoucxo:xkaeHusd CoOTHeUHOM CCTEMBI;
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e OIIPEEJIATH Pa3Mephl 00pasdoBaHui Ha JIyHe;

e PacCCUMTHIBATH JAaTy HACTYIJIeHUA 3aTMEeHU;

e 000CHOBBIBATH WCIIOJIb30BaHNE MCKYCCTBEHHBIX CIIYTHUKOB
3eMJI B HAPOTHOM XO3SAUCTBE M HAYUYHBIX MCCJIEeTOBAHUAX.

ITpumenameo:

e MAPHUKOBBIN 3(hheKT nisa 00bACHEHUA YCJIOBUM Ha IJIaHe-
Tax.

II ypoBens

Ymemuw:

e IPOBOAUTH IIPOCTEHIIINE aCTPOHOMUYECKIE HAOJIIOMEeHU T ;

e O0'BACHATH: U3MeHeHUuA (as JIyHbI, pazanume Me:xKAy Teo-
IEHTPUYECKON U reJINOIeHTPUUYECKOM CUCTeMaMu MUPA;

e ONVCHIBATH: OCHOBHBIE OTJIMUUS IIJIAaHET-TUTAHTOB OT ILja-
HeT 3eMHOIi I'PYIbI, (pusudueckue npoiecchl obpasoBauus CoJr-
HEUYHOU CUCTEMHBI.

Ha ypoéne npumenHeHus 6 HeCMAHOAPMHBLX CUMYaQ-
yuax

I ypoBens

Oob6o6wamo:

e BHAHUA: 0 GUBUUECKUX DA3IUUUAX ILJIaHEeT, 00 oOpasoBa-
HUU IIJIaAHETHBIX CUCTEM y APYI'UX 3Be€3/1.

Cpasrnusamuv:

e pasdmMepnl HEOECHBIX TeJ;

e TEMIIEPATYPHI 3BE3J PA3HOTO I[BETA;

e BOSMOMHOCTU HAa3€MHBIX 1 KOCMNYECKUX Ha6JIIOI[eHI/II'71.

ITpumenamo:

e TIOJIYUEHHBbIEC SHAHUA OJIA O0'BACHEHN A HEM3BECTHBIX paHee
HeOeCHBIX SIBJIEHUI 1 IIPOI[ECCOB.

Pe3epBHoe Bpema (8 u)
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MATEPUANIbHO-TEXHWYECKOE OBECMEYEHWNE
OBPA30BATEJIbHOIO NMPOLLECCA

IIporpamma kKypca ¢usuku aaa 7—9 KjaccoB o0OIie-
obOpasoBaTenbHBbIX yupexkaenuii (aBropsl H. C. Ilypsimmesa,
H. E. Ba:xeeBckas).

YMK «®Puzura. 7 gixacc»

1. ®usukra. 7 raacc. YueOnukr (aBTropbl H. C. Ilypsimiesa,
H. E. Ba:xxeeBckas).

2. ®dusurka. Pabouas Terpansb. 7 Kiacc (aBropsl H. C. Ilypsr-
mieBa, H. E. BaxxeeBckas).

3. ®usuka. Meroguueckoe mmocobue. 7 Kiracc (aBropst H. C. ITy-
primieBa, H. E. BameeBckas).

4. ®usuka. IIpoBepouHbie M KOHTPOJLHBIE PabOTHI. 7 KJjacc
(aBTopst H. C. ITyprimeBa, H. E. Baxkeesckasa, O. B. JleGenesa).

5. JJIeKTPOHHOE IPUJIOKEHNEe K YUeOHUKY .

YMK «®Pusuka. 8 kaacce»

1. ®usuka. 8 kaacc. Yueonuk (aBTopbl H. C. Ilypsiinesa,
H. E. Ba:xeeBckas).

2. dusurka. Pabouasa Terpansb. 8 Kiacce (aBropsl H. C. IlypsI-
mieBa, H. E. Ba:xeeBckas).

3. ®usukra. Meroauueckoe mocobue. 8 kiaacc (asropsl H. C. ITy-
priieBa, H. E. BaxkeeBckas).

4. ®uszuka. I[IpoBepounblie 1 KOHTPOJbHBEIE PAbOTHI. 8 KJacc
(aBTopsl H. C. IlypeimieBa, O. B. JleGenesa).

5. DJIeKTPOHHOe IPUJIOKeHNEe K YUeOHUKY .

YMEK «®uzura. 9 kiaxace»

1. ®usuka. 9 kaacc. Yueonukr (aBTopbl H. C. Ilypsiimnesa,
H. E. Ba:xeesckasda, B. M. Hapyrun).

2. ®dusura. Pabouasa rerpans. 9 kiacc (aBropsr H. C. IIypsI-
mieBa, H. E. Baxxeesckas, B. M. Hapyrus).

3. ®usuka. Meroguueckoe nmocobue. 9 xkaacc (asropsr H. C. Ily-
poimieBa, H. E. Basxkeesckasa, B. M. Hapyrus).

4. ®usuka. IIpoBepouHbie 1 KOHTPOJLHBIE paboThl. 9 Kiaacc
(aBTopst H. C. ITyprimiena, O. B. JleGenesa).

5. DJIeKTPOHHOE IIPUJIOKEHNEe K YUeOHUKY .

KoMmmiIeKkT HATJISATHBIX ITIOCOOMIA.

JJIeKTPOHHBbIE YUeOHbIe U3TAHUA.



NMPOrPAMMA OCHOBHOI'O OBLLEIO
OBPA3OBAHUA.

OPU3UKA.

7—9 knaccbl

AsTopbl: A. E. l'ypesuy, E. K. Cmpaym

NOACHUTEJIbHAA 3ATINCKA

Ilpegnaraemass pabouass mporpaMma peajnu3yercs B
yueoHUKax A. E. 'ypeBuua «Pusurka» s 7, 8 u 9 KiaaccoB cuc-
TeMbl « BepTUKaab».

IIporpamma cocTaByieHa Ha ocHOBe PyHIAMEHTAJLHOTO AApa
comepsKaHusl ob0Iero oopasopauusa u TpeboBaHUN K pe3yJjbTa-
TaM O0yUYeHHUs, IPecTaBJIeHHLIX B CTaHIapTe OCHOBHOIO 00IIe-
ro o0pasoBaHUA.

ITporpamma ompemesisger cojep:KaHne U CTPYKTYPYy YUeOHOTO
MaTepuaja, IoCcJaeI0BaTeIbHOCTh er0 U3YUeHUA, IYTH (pOPpMUPO-
BaHUS CUCTEMbI 3HAHUM, YMEHUHN U CIOCO00B [esTeIbHOCTU, pas-
BUTUSA, BOCIIUTAHUSA U COITMATIM3aIUY yUuaruxcsa. [IporpaMmma mo-
JKeT MCIIOJIL30BATHLCSA B 00I[e00pa30BATE/IbHBIX YUEOHBIX 3aBeje-
HUAX Pas3HOro NpouJsaA, B TOM YHCJe B IIKOJaX M KJaccax
¢ yruIy0JIeHHBIM M3YUYeHeM eCTEeCTBEHHO-HAYUHBIX IIPEeIMETOB.

IIporpamma BKJIOUAET MOSACHUTEIBHYIO 3allICKY, B KOTOPOM
MIPOIIKUCaHbl TPeOOBAHUSA K JIUUYHOCTHBIM U MeTalpeaMeTHBIM pe-
3yJabTaTaM OO0yUeHUs; colep:KaHue Kypca C IepeuyHeM pasiesioB
Cc YKasaHueM YMcJja 4acoB, OTBOAUMbBIX HA UX U3yUeHUe, U Tpebo-
BaHUAME K IIPEIMETHBIM pe3yJibTaTaM O0OyYeHNs; IBa IOypou-
HO-TEeMATHUYECKUX ILJIAHUPOBAHUSA C OIpeAeieHrueM OCHOBHBIX
BUIOB YUEOHOM AeATeIbHOCTU IITKOJbHUKOB, PACCUUTAHHBIX OJ-
HO Ha 2, Apyroe Ha 3 yueOHBIX yaca B HeesJi0; PeKOMeHIaIluu
10 OCHAIIeHUIO YU4eOHOTo mpoIliecca.

06wwan xapaKTepMCTUKa yuebHOro npegmerta

IIkoABHBIN KYypC PU3UKU — CHCTEMOOOPA3YIONINI AJIs
€CTeCTBeHHO-HAyUYHBIX IIPEIMETOB, IOCKOJIBbKY (hpusmueckue 3a-
KOHBI, JIesKall[e B OCHOBE MUPO3TaHUA, ABJISAIOTCA OCHOBOU CO-
Iep:KaHUs KYypPCOB XUMWM, OMOJIOTUHU, Teorpaduu u acTpoHO-
muu. PusrKa BOOPYIKAET MIKOJIbHUKOB HAYUYHBIM METOAOM IIO-
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3HAHUS, IIO03BOJAMIINM II0Jy4YaTh OOBEKTHUBHLIE 3HAHUI 00
OKpYyKaloIleM Mupe.

ITpu paspabGoTKe Kypca cTaBuUjach 3amaua (pOpMUPOBAHUS Y
yJaImiuxcs IIpecTaBIeHn il 0 ABJIeHUIX U 3aK0HAX OKPYJKaloIe-
ro MHpa, ¢ KOTOPBIMM OHIU HEIIOCPEACTBEHHO CTAJIKMBAIOTCS B
MOBCEAHEBHOI »Ku3HU. IIporpaMma sTOro Kypca mIpenycMaTpu-
BaeT M3yUYeHUe JUIIb TeX ABJIEHUN 1 3aKOHOB, 3HAHME KOTOPBIX
Heo0X0qUMO COBPEeMEHHOMY UeJ0BeKY ([laske eCcJIu ero crenuaib-
HOCTD He CBsI3aHa ¢ PUBUKOI). ITUMU Ke COO0parKeHUAMU OIIpe-
IeJisieTcsl yPOBeHb YCBOEHUS yUeOHOTO MaTepuaJia, CTeleHb OB-
JaJeHnd yUAIUMICA YMEHUAMY 1 HaBbIKaMu. BmecTe ¢ Tem ObI-
JIO OBbI OOJIBIIION OINMMOKOM HAIleJIMBATH INMKOJBHUKOB JUIIL HA
(opmanbHOE O3HaAKOMJEHHEe C¢ Kypcom. IIpexamosaraercs, 4To
MaTepuraJ yYalluMUCH JOJIKeH YCBanBaThCSa Ha YPOBHE ITOHMA-
HuA HauboJee BasKHBIX IPOSBIEHUI (PU3UUECKUX 3aKOHOB B OK-
py:KaloleM MUpe, UX UCII0Jb30BaHUA B MPAKTUUECKON NeATeNb-
HOCTH. JlaHHBIA KypC peaJnu3yeT CHUCTEeMHO-AeATeIbHOCTHBIN
MOAXOJ U HAIPaBJeH Ha PasBUTHE CIOCOOHOCTEH ydaluxcsa K
hccJIeJOBaHUIO, Ha (hOpMHUPOBAHME YMEHUM MPOBOAUTH HAOJIIO-
IeHNns, BBINOJHATH 9KCIIepUMeHTaJbHbIe 3aJlaHus. JTa BaKHAA
3amauya peajms3yeTcs C IOMOIIbIO CIeIluaJbHO paspabaTbiBae-
MbIX MaTepHuajOB MJId yYalllUXCA W HCIOJb3yeMBbIX METOIOB
npernogaBaHus Kypca. Ha O0NbIIMHCTBE 3aHATHUN yUaIl[eCcs BbI-
MOJIHAIOT KaK 9YKCIepHMeHTaJIbHbIe 3aJaHusd, He Tpedylolue
IJINTEJILHOTO BPEeMeHM, TaK u JiabopaTopHbIe padoThI, pPacCUm-
TAaHHBIE HAa IEJIbIHA YPOK. OKCIePHMeHTaJbHbIE HCCJIeIOBAHII
MO3BOJIAIOT IIMKOJbHUKAM CAMOCTOATEILHO BbIABUTH 3aKOHOMED-
HOCTHU (PU3NUYECKUX SIBJICEHNII, YyCTAHOBUTH CBA3b MEXKIY (pusmue-
CKUMMU BeJIMUYNHAMU, YOeAUTHCA B CIPABEIJINBOCTH 3aKOHOB, I10-
JYYEeHHBIX TeopeTuuecKu. Bce 9To JaeT BOBMOKHOCTDL 3aMHTEpe-
COBaATh yUaIIUXCA (PUBUKOMA.

BaxHOI 0COOEHHOCTBHIO Kypca SABJISIETCS M3yUeHre KOJMUEeCT-
BEHHBIX 3aKOHOMEPHOCTEH TOJIBKO B TeX 00beMax, 0e3 KOTOPBIX
HEeBO3MOIKHO IIOCTHUYb CYTh ABJIEHUS WU CMbICJI 3aKoHa. OTKas
OT pelleHns OOJIBIIIOTO YKCIa KOJIUUYECTBEHHbBIX 3aau I03BOJIS-
eT COCPeJOTOUNThL BHUMAaHNE yUYalllUXCsAd Ha KaueCTBEHHOM pac-
cMoTpeHUU GUBUUECKUX HPOIECCOB, HAa UX IIPOABJIEHUU B IPU-
pozie M MCHOJIb30BaHUU B TeXHUKe. Tak, corjacHo mporpaMmme,
TeIIolepesaya U M3MeHeHNe arperaTHbIX COCTOSHUM BellecTBa
M3yYaloTCsA Ha OCHOBE MOJEKYJIAPHO-KMHETUUYECKOII TEeOpUU C
paccMoTpeHreM M3MeHeHUs BHyTpeHHell sHepruu. OgHAKO Tpe-
HUPOBKA yUallluXCs B PeIlleHrUU 3a7ad Ha pacueT KOJWYecTBa
TeIJIOThl He mIpeaycMaTpuBaeTcAd (IOCKOJBbKY yMeHUe BBIMIOJI-
HATH TaKOU pacyeT MoTpedyeTcs JUINh CPABHUTEJIHLHO HEOOJIb-
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IIIOMY KPYT'Y clieriuaanucToB). IIpu nusyueHUU 9JIeKTPUUECKUX I1e-
me#l JIUINb SKCIEPUMEHTAJIbHO ycTaHaBaIMBaeTcsa (GaKT yMeHb-
IIIeHUsA COIPOTUBJICHUSA MNPU IMMapajjaeJIbHOM TOAKJJIIOUEHUN
norpeburenei (popmyna 1/R = 1/R; + 1/R, He paccMaTpuBaeT-
cs); He BBOAATCA (DOPMYJIBI TOHKOM JTUH3BI, BLICOTHI KAIUJIAP-
HOT'O TIoA'beMa U JIp.

B nporpamme mpeaycMoTpeHa MpeeMCTBEHHOCTh B U3yUYEHUU
MaTepuasia. ABTOPHI IPOrpaMM OCHOBBIBAJINCH HA TOM, UTO He-
KOTOpble (pU3MUECKUe MOHATHUA y:Ke M3BECTHBI ydaIlllUMCS U3
KypcoB «OKpykamIinuii Mup» u «BBegeHue B ecTeCTBEHHO-HA-
yunble npeamerbl. EcrecTBo3dHaHME» . [losTOMy UacTh MOHATHIA
U sBJIeHUI, PacCMOTPEHHBIX B HAYaJbHOM IIKOJEe U B H—
6 KIaccax, TOJBKO IIOBTOpseTcs (Ha YUTO OTBOAUTCSA BpeMd).
B GosbInHCTBE JKe ciaydyaeB 3HAHUA YyrAYOJAIOTCA U PACIIUPSI-
foTcsi. BMecTe ¢ TeM 1A TeX ydalluXcs, KOTOPbIe A0 CeIbMOTO
KJlacca He M3ydajii OCHOBHBIE (pM3MUeCKUe MOHATHUSA, B IIPO-
rpaMMe IIpefycMaTpPUBAeTCA KPATKOe M3JIOJKeHUEe CBeJeHUN O
BaKHEMITIUX (PUBUUECKUX SBIEHUAX U (PUBUUYECKUX BEJIUUU-
HaX, YTO MO3BOJUT 9STUM yUYallMMCA HOPMAJbHO yCBauWBaTb
yueOHBIN MaTepuaJl.

Oco6eHHOCTh JaHHOM IIPOrPpaMMBbI 3aKJIIOYAeTCsa U B TOM, UTO
MeXaHUKa M3yJYaeTcs B KOHIIEe Kypca. OTO BBI3BAHO HEOOXOIUMO-
CTBHIO JOCTAaTOUYHO BHICOKOTO YPOBHS MaTeMaTHUYEeCKOIi IIOTOTOB-
KU yUYaIuxcs.

MecTo npeameta B yue6HOM nnaHe

B ocHoBHOII mIKo0Je (pusuKa usydaercs ¢ 7 mo 9 Kaacc.
YuebHBI mIaH cocTaBasgeT 210 yuyeOHBIX YacoB, B TOM UHCJE
B 7, 8, 9 kiaccax mo 70 yueOHBIX UacoB M3 pacuera 2 yueOHBIX
yaca B Hemeso. s KJaccoB C YrayOJeHHBIM H3yUeHUEM
npeaMeTa BO3SMOMKHO IIpenogaBanue PU3NKU U3 pacueTa 2 yueo-
HBIX Yyaca B HeJeJIl0 B 7 Kjiacce 1 3 yueOHBIX yaca B HeeJllo B 8
u 9 KJaccax.

B coorBeTcTBUU ¢ yUYEOHBIM IIJIaHOM KYypPCYy (PU3UKHU Tpen-
mecTByeT Kypc «OKpysKamomuii MUP», BKJIIOYAIONIUNA HEKOTO-
pble 3HaHUA U3 obJacTu UMKy u acTrpoHomun. B 5—6 Kiaccax
BO3MOJKHO IIperojlaBaHne Kypca «BBejgeHue B ecTeCTBEHHO-HA-
yuHBIe IpeaMeThl. EcTecTBO3HAaHIE » , KOTOPBIHA MOXKHO paccMar-
puBaTh KaK MPOIENeBTUKY Kypca pusuku. B cBoio ouepens, co-
Iep:KaHue Kypca pU3uKM OCHOBHOU ITKOJIBI, ABISACH 0A30BBIM
3BEHOM B CHCTEMEe HeIIPepPhIBHOT'O €CTeCTBEHHO-HAyYHOro obpa-
30BaHUs, CAYIKUT OCHOBOM JIJISI MOCJIEAYIONIeH YPOBHEBOM U IPO-
bunvHOU nuddepeHTMATINN.
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Pe3ynbTaThl 0CBOEHMA KypCa

JINYHOCTHBRIMU pe3yJbTaTaMu o0yueHUA (PUIUKE B OC-
HOBHOM IITKOJIE SIBJISIOTCH:

e Pa3BUTHE ITIO3HABATEJIbHBIX NHTEPECOB, NHTEJJIEKTYAJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEN yUallmuXcs;

o yOEXKEHHOCTh B BO3MOYKHOCTY TO3HAHUS IIPUPOJBI, B HEOO-
XOAVMMOCTY Pa3yMHOTO HCIIOJIb30BAHUSA TOCTUYKEHUU HAYKU U
TEeXHOJIOTUH AJA JaJbHEUIIIEero Pa3BUTUS YeJIOBEUECKOTO O0IIe-
CTBa, YBa’KeHUe K TBOPIlaM HAYKU U TEXHUKM, OTHOIIIeHUe K (PU-
3MKe KaK K 9JIEMEHTY 00IIeUeI0BEUeCKO KYIbTYPhI;

¢ CAMOCTOATEJIBHOCTH B IPMOOPETEHN Y HOBBIX BHAHUN U IIPAK-
THUYECKUX YMEHUIH;

e TOTOBHOCTH K BBIOODPY KMBHEHHOTO IIYTU B COOTBETCTBUU
¢ COOCTBEHHBIMU MHTEPECAMU U BO3MOIKHOCTSIMU;

e MOTHBAIUsA 00pPa30BaTeJbHON NEeATEJbHOCTU IMKOJHLHUKOB
Ha OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO MOIXO0/1a;

o (hopMUpPOBaHUE IIEHHOCTHBIX OTHOIIEHUIN IPYyr K ApYyry,
K YYUTeJII0, K aBTOPaM OTKPBITUI 1 M300peTeHu, K pes3yabTa-
TaM OOyUYeHU’ .

MeTtanpeagMeTHRIMHE pe3yJbTaTaMu oOyuyeHUA (GHUBUKeE B OC-
HOBHOM TITKOJIE ABJISIOTC:

e OBJIaJIeHNE HABBIKAMHU CAMOCTOSATEJIHLHOTO HOPUOOPETeHUA
HOBBIX 3HAHWU, OpraHM3aIUUu yueOHOU AeATEeJSbHOCTH, IIOCTa-
HOBKU IleJjel, IJIAHNPOBAHU S, CAMOKOHTPOJISA U OIIEHKU Pe3yJib-
TATOB CBOEH AeATEeJIbHOCTU, YMEHUSIMU IIPEeABUIETH BOSMOYKHBIE
pPe3yabTaThl CBOUX AEUCTBUI;

e IOHUMAaHUE PA3JIUUYNN MEXKTY UCXOAHBIMU (DaKTaMU U TUIIO-
Te3aMU JJIs UX O0'bACHEHU S, TEOPETUUYECKUMU MOJIEJIAMU U Peasb-
HBIMU 00'BEKTaMU, OBJIaJleHIIE€ YHUBEPCAJIbHBIMU YUEOHBIMU JTeH-
CTBUAMU Ha IPUMepPax I'UIoTe3 s 00bACHeHU S U3BECTHBIX (haK-
TOB M SKCIIEPUMEHTAJBHON NPOBEPKU BBIJBUTAEMbBIX TUIIOTES3,
paspaboTKU TeoOPeTUUECKUX MO/JIeJIeH ITPOI[eCCOB UJIU ABJIEHUIA;

o hopMUpPOBaHUE YMEHNI BOCIIPUHUMATD, IepepadaThiBaTh 1
OpeabsaBIAT, UH(PpOPMAIINIO B CJIOBECHOI, 00pasHOil, CUMBOJIHU-
yecKoil (opmMax, aHAJIM3UPOBATH U IepepabaTbIBaTh IOJyUYEH-
HYI0 mHPOPMAIIUIO B COOTBETCTBUY C IOCTAaBJIEHHBIMU 3a/laUaMU,
BBIJIEJIATH OCHOBHOE COZepyKaHMe IIPOYNTAHHOTO TEKCTa, HaXO-
OUTH B HEM OTBETHI Ha ITOCTaBJI€eHHbIE BOIIPOCHI U U3JIaraTh ero;

e IPUOOPETEHNE OIBITA CAMOCTOATEJIBHOTO TONCKA, aHaJIu3a
u 0TOO0pa MHMOPMAIIUU C UCIIOJIb30BAHNEM PA3JIUUYHBIX UCTOUHU-
KOB U HOBBIX MH(MOPMAIMOHHBIX TEXHOJIOTUN IJIA PElIieHusd I10-
3HaBaTEJIbHBIX 3aaY;

e PA3BUTHE MOHOJIOTMYECKON W AUaJOTUYECKOU peuum, yMe-
HUA BBIPAKaTh CBOU MBICJIU M CIIOCOOHOCTHU BBICJIYIIINBATEL cobe-
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CeIHUKA, IIOHNMATh €r0 TOUKY 3PeHUs, IIPU3HABATh IPAaBO IAPY-
ToT0 YeJiIoBeKa Ha NHOe MHEHUE;

e OCBOEHUE IIPUEeMOB JIeMCTBUII B HECTAHJAaPTHBIX CUTyaIlUAX,
OBJIAJIeHUEe 9BPUCTUUYECKU MU METOJAAMU PeIIeHud IIpobieM;

o (hpopMUpOBaHNEe YMEHUN paboTaTh B I'PYIIE C BLEIIIOJHEHUEM
Pa3JINYHLIX COIHAJNBLHBIX POJIEH, MPEeACTaBJISATL W OTCTAUBATh
CBOU B3TJIAIBI U YOEIKIEHU I, BECTH JUCKYCCHIO.

IIpenmerHbie pesyiabTaTbl 00ydeHUs (PU3NKE B OCHOBHOM
IITKOJIe TIPeJCTaBJIeHbI B COJEePIKAaHUM Kypca II0 TeMaM.

COOEPXAHWE KYPCA
7 knacc (70 [70]! 4, 2 4 B Hegento)

BeepgeHue 94 [3 4]

Yro ugyuaet pusura. MeToasl (GU3MIECKOTO UCCIETOBA~
HUA: HaOJIIOIeHUe, OIBIT, TEOPUS, (pU3UUecKre BeJIUUUHbBI, e~
HUILI U3MepPeHuA (PpU3nuecKUX BeJUUUH, U3MePUTeIbHble IPU-
6ophI, paboTa ¢ HUMMU.
KpaTkue cBemeHUA 0 HEKOTOPHIX (PU3UUYECKUX BEJIUUYMHAX:
cKopocTHu, 00beMe, Macce Teja, IIJIOTHOCTU BeIllecTBa, CUJje, Me-
XaHNYECKOU paboTe, BUAAX MeXaHUUYECKON DHEPIUn.

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Ha3svieamu:

o QUBUUECKVEe BeJIMYUHBI U UX YCJIOBHBIE O003HAUEHUA: JJIU-
Ha, BpeMd, CKOPOCTh, 00beM, Macca, IJIOTHOCTH BellecTBa, CUJa,
MexaHUUYecKasa paboTa, MeXaHUUYeCKas d9HePrud, KUHeTUYecKas
9HEPrusd, IOTeHIINAIbHAA S9HEPIrUd; eAUHUIILI OTUX BEJINUUH;

o (hmsuueckue MpuOOPHI: JUHEINKA, CEKYHAOMED, TEPMOMETD,
pBIYa’KHbBIE BECHI;

e METOAbl MB3YUEeHUA (PUINUECKUX ABJIEHUH: HaOJIIOIeHUe,
SKCIIEPUMEHT, TEOPHUA.

Bocnpousgodumbu:

e OIIpEJleJIEHUS IOHATHUI: M3MepeHne (PU3uUecKoil BeJIUUu-
HBI, IIeHa JeJIeHU I U3MePUTeJILHOT0 mpubopa.

IIpusodumos npumepbt:

o GhUBWMUECKUX ABJIEHUMN, (DU3NUIECKUX CBONCTB TEJ U BEIIEeCTB,
(pusryecKux IpubOPOB, BBAMMOCBA3U (DUBUKU U TEXHUKMN.

1 B xBagpaTHBIX CKOOKAX YKAa3aHO KOJMYECTBO YACOB, OTBOAMMBIX
Ha m3yueHUe pas3fesoB Kypca B KJaccaxX, U3yduBINUX B 5—6 Kjaccax

KypcC «BBe,I[eHI/Ie B €eCTECTBEHHO-HAaY4YHBbI€E IIpeAMEThI. EcTecTBO3HaHME» .
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Ob6sacHaAmMb:

e POJIb U MECTO 9KCIIEpPMMEHTa B IIpoIlecce MO3HAHUS, ITPU-
YUHBI ITOTPENIHOCTeN M3MepeHUil W CIO0CO0bl WX yMeHbIIe-
HUA.

Ymemeu:

e UBMEPATH AJIUHY, BpEMS, TEMIIEPATYDPY;

e BBIUMUCJIATH II€HY JeJeHUA M3MEePUTEJbHBIX IPUOOPOB, IO-
TPEIITHOCTh U3MEPEeHUS.

MoneKynapHas Teopua CTpoeHUA BeLecTBa
114 [11 v]

SBaeHUs, TOATBEPIKIAIOIIE MOJIEKYJIAPHOE CTPOEHIe
BeIllecTBa: /eJIMMOCTb, TeILIOBOe pAacIlIipeHue, yMeHbIIIeHue
obbeMa JKUIKOCTe! Ipu uxX cMmernuBauuu. IlpeacrasieHue o pas-
Mepe u Macce MoJieKyJ. CTpoeHre MOJIeKYJI 13 aTOMOB. XUMUUe-
CKIe IpeBpalleHusa KaK JOKas3aTeJbCTBO CTPOEHUS MOJEKYJ U3
aTomoB. CTpoeH1e aTOMOB.

HBum:xeHnue mojsierys. SIBnenue guddysnn, 6pPOyHOBCKOE TBU-
sxenne. TemIeparypa Kak Mepa cpefHell KMHeTHUYeCKON >Hep-
ruu moJierkyJ rada. lIkansr Temoepatyp [enscus nu KenbBuHna.
BsaumogeiictBue MoJieKys um aTomMoB. OO0BbscHeHHE OCHOBHBIX
CBOIICTB TBEPABIX TeJ, KHUAKOCTEH M ra3oB Ha OCHOBE B3aMMO-
IefiCTBUS aTOMOB U MOJIEKYJI.

OPOHTANbHbIE 3KCMEPUMEHTANBbHBIE 3ALAHNA

1. CmelreHue IBYX KUIKOCTEI.

2. Habaoneuune nuddysun.

3. OT yero 3aBUCUT CKOPOCTH nuphy3un?

4. Hab6imroneHre OPOYHOBCKOTO ABUYKEHUS B JKUIKOCTHU.

5. ObHapy:xeHUe AefCTBUSA CUJ MOJIEKYJISAPHOTO B3auMomeri-
CTBUA.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Ha3svieameu:

o (DUBUUECKYIO BEJIMUNHY U €€ YCJIOBHOEe 0003HaUeHNe: TeMIIe-
parypa; equHHUILY aTOoM Beauunubl: °C;

o (pu3UUECKUEe IPUOOPLI: TEPMOMETP;

o IOPSITOK PasMepoOB M MAacCChl MOJIEKYJI, UYKCJIa MOJIEKYJ B
eqnHUIE 00beMa.
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Bocnpousgodumbu:

o OIIPEMeJIeHUs MOHATUI: MOJIeKYyJa, aToM, aToMHasd (MoJe-
KyJsgpHasa) Macca, 1u@dysus, abcoJaI0THLIA HYJIb TEMIIEPaTypPhI;

e OCHOBHBIE IIOJIOKEHUS MOJEKYJAPHO-KNHETUYECKOI Teo-
pHUU CTPOEHU S BEIecTBa;

o [IprMepBI, MO3BOJAMOINNE OIEHUTH PasMepbl MOJEKY.JI
1 YKCJIO MOJIEKYJI B efuHUIle o0bema. ]!

Onucvieamu:

e ABJIeHUE nuPys3uu;

e XapaKTep IBUIKEHUs MOJIEKYJI ra3oB, KUIKOCTEH U TBep-
IBIX TeJI;

¢ B3aWMMOJIETICTBUE MOJIEKYJI BEIIIECTBA;

e CTPOEHUE U CBOMICTBA ra30B, JKUIKOCTEN 1 TBEPIBLIX TEJI;

¢ [cTOCOOBI MBMEpeHUA MaCChl ¥ PA3MEPOB MOJIEKY.JI. |

ITpusodumu npumepbt:

o SBJICHUI, IOATBEPIKIAAIOININX, UTO: T€JIa COCTOAT U3 YACTUIIL,
MeX Iy KOTOPBIMU CYIIIECTBYIOT IIPOMEXKYTKM; MOJIEKYJIbl HAXO0-
OATCSA B HEMNPEPBIBHOM XAOTHUYECKOM [IBUKEHUHN; MOJIEKYJIbI
B3aMMOJENCTBYIOT MEK Iy COOOI.

ObsacHamo:

e PE3YJIbTATHI ONIBITOB, TOKA3bIBAIOIINX, YTO: T€JIa COCTOAT 13
YacTUIl, MeXAY KOTOPBIMU CYIIIeCTBYIOT IIPOMEKYTKU; MOJIEKY-
Jbl HAXOOATCA B HEIIPEPBLIBHOM XAaOTUYECKOM ABU:KeHUUM (6po-
YVHOBCKO€ IBUKeHue, 1udPysusd);

o nu(Pysu, 6POYHOBCKOE NBUIKEHUE;

e 3aBHCUMOCTH: CKOpoCcTU AuP(Py3Um OT TeEMIepaTypPhl Belie-
cTBa; cKopocTu nud@y3un OT arperaTHOro COCTOSIHUA BellleCTBAa;
CBOIICTB TBEPABIX TEJI, }KUAKOCTEHN U ra30B OT UX CTPOEHU;

o (pusUUECKU CMBICJI aOCOJIIOTHOTO HYJIA TeMIepaTyPhbI.

Ymemu:

o U3MEPSATH TEMIEPATYPY U BBIPpAKATh €e 3HAUEHUE B Irpanay-
cax Ilenbcusi, KeJTbBUHAX;

e 0000IIaTh HA SMINPUYECKOM YypPOBHE pe3yJbTaThbl Ha-
OJII0aeMbIX 9KCIIEPUMEHTOB ¥ CTPOUTHL WHIYKTHUBHBIE BBIBO-
IBI;

o IPUMEHATH IIOJIYUEeHHBbIe 3HAHUA K PEIIeHuI0 KadyeCTBeH-
HBIX 3a/1aY, [K 00bACHEHUIO SABJIEHUI, HAOJI0JaeMbIX B IPUPOIE
u B OBITY].

1 B kBajgpaTHBIX CKOOKaX YKAasbIBAIOTCA PE3yJIbTaThl OO0ydYeHUs
yJarmmxcs, u3yduBInux B 5—~6 Kjgaccax Kypc «BBenenue B ecTecTBeH-

HO-Hay4YHBbI€ IIpeaMeThI. EcrecTBOo3Hanme».
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la3bl u ux cBoncrea 11 4y [12 y]

O0bscHeHWE [OaBJeHUs rasa C MOJIEKYJISPHON TOUKH
3peHudA. 3akoH Ilackass. 3aBUCUMOCTh HAaBJIE€HUs rasa OT KOH-
IEeHTPAIUU MOJIEKYJ U cpefHeil KMHEeTUYEeCKOIl 9Hepruum MoJie-
KyJI rasa.

T'azoBBIe IIpoIlecChl: M30TEePMUUECKUI, 1300apHBIH, U30X0P-
HBIH (IPUMePHI 9TUX TPOIECCOB, IPeACcTaBJIeHNe O HUX C MOJie-
KYJAPHOHN TOUKU 3peHusa, ¢hopmyasl, rpaduru). [Mcmosbsosa-
HUe cKaToro Bo3nyxa.] llsmepeHnue naBieHus.

Armocdepa 3emuu. Ee crpoerue. Poab atrmocdeps! qis :Kus-
Hu Ha 3eMmiie. BiusHue neATeJIbHOCTU UeJIOBEKA HA COCTOSHUE
atmocdeprl. AtmochepHoe naBiaenue. VccienoBanue arMmocde-
PBI.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieame:

o (puBMUECKUE BEJIUUYNHBI U UX YCIOBHBbIE 0003HAUEHUA: JaB-
JeHune, arMochepHoe JaBIeHNe; eIUHUIIBI 9TUX BEJIUUYNH;

o (pusuuecKue IPUOOPHI: MeTAJIWYECKHilT MaHOMeTp, 0apo-
MeTp;

¢ 3HAUEHNE HOPMAaJIbHOTO aTMOC(hEePHOTO AaBJIeHU.

Bocnpouszgodumbu:

e OIIpeJieJIeHUsI IIOHATHUI: JaBJieHUe, aTMoc(hepHoe mgaBJie-
HUe, U30TePMUYECKNIi, M300apPHBI, UBOXOPHBINA ITPOIECCHI;

« 3akoH Ilackans.

Onucvieamo:

o OIIBIT TOppUUesIN IO U3MEePEHUI0 aTMOC(HEPHOTO JABJIEHUA.

IToHumamu:

o TPAHUIILI MPUMEHUMOCTHY I'a30BbIX 3aKOHOB.

ITpusodumuv npumepuol:

¢ ONIBITOB, MJIJIIOCTPUPYIOMINX 3aK0H Ilackas;

¢ OIIBITOB, IMTO3BOJIAIOIMX YCTAHOBUTH AJA rasda JaHHOU Mac-
CBI 3aBUCUMOCTH MEXKAY JaBJIeHueM, 00beMOM 1 TeMIIePaTyPOii.

ObssacHamo:

¢ 3aBUCHUMOCTD JABJEHUA rasda OT KOHIEHTPAIIUU MOJIEKYJ U
cpenHell KUHETUUYECKOU SHEPTUU MOJIEKYJI Ir'a3a;

e TAa30BbIe BAaKOHBI HAa OCHOBE MOJIEKYJIAPHO-KMHETUYECKOU
TEOPUU CTPOEHUA BEIIeCTBA.

Ymemu:

e [cTpOUTH U YMTATH rPa)MKU U30IPOIECCOB B KOOPAUHATAX
p,V;V,Tup, T;]

e U3MEPATH aTMOC(epHOe JaBJIeHUE C IIOMOIILI0 ODapomMeTrpa-
aHepowuja.
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IIpumenamu:

e (hopMYyJIBI Ta30BBIX 3AKOHOB K PEIIeHUIO 3a/1a4.
Ob6o06wamv 3HAHUA:

e 0 Ta30BBIX 3aKOHAX;

e O IPAHUIAX IPUMEHUMOCTU (PUBUUECKUX BAKOHOB;
e 0 poJit GUBUYUECKOI TEOPUU.

Hupkoctu u ux ceoicTea 15 y [14 4]

Ilepemaua npaBJeHUA KUAKOCTAMU. [uUapaBIUYeCcKUI
npecc. [laBiaeHue Ha ryyOuHe, pacueT STOTO AABJEHUS U €ero He-
3aBUCUMOCTb OT opMbI cocyna. Coobiraroriuecs cocyabl. [las-
JIeHMe BOABI HAa JTHO MOpPeH um oKeaHOB. McciiemoBaHre MOPCKUX
TJIyOuH.

HeticTBUe KUAKOCTU Ha IIOTPYKeHHOe B Hee Teso. IlpuumHa
BOBHUKHOBEHUS BBITAJIKUBAIOIIEN CUIbl. 3aK0OH ApxuMmena. yc-
JIOBUe ILTaBaHus Tej. IlraBanne u BO3AyXOIJIaBaHUeE.

[IToBepxHOCTHOEe HaTaKeHMe. CmauuBaHme. KanmuiasapHbIe
ABJEHUA. |

OPOHTANBHbIE 3KCMEPUMEHTANBbHBIE 3AAAHNA

6. O0Hapy:KeHUe TaBJeHUA Ha IIyOUHE :KUIKOCTH.

7. UccnenoBaHue NaBJIEHUSA BHYTPU KUTKOCTHU.

8. HabarogeHre ypoBHEH KUIKOCTHU B COOOIMAIOIIUXCSA COCY-
Iax.

9. [leficTBUe KUAKOCTH Ha IIOTPYKEHHOE B Hee TeJIo.

10. ITposepka 3akoHa Apxumesa.

11. YcaoBue miaBaHUSA TeJI.

MPEOMETHbBIE PE3YJIbTATbI OBYHEHNA

Bocnpous3godumbu:

o OIIpeJieJIeHNEe IIOHATHS: BEITAJKNBAIOIIAS CUJIA;

o (hOopMYyJIBI: JaBJEHUSA JKUAKOCTHA HA THO U CTEHKHU COCY/Ia;
COOTHOIIIEHU S MEXXK Y CUJIaMU, NeHACTBYIOINMU Ha IIOPIMHA U -
paBJINUYECKOl MAIIMWHBI, W ILJOIAALI0 HOPIIHEH; BLITAJIKNIBAIO-
e CUJIBI;

e 3aKOH ApxuMena;

e YCJIOBUE IIJIABAHUS TEJI.

Onucvieamu:

e OIBIT, JOKA3BLIBAIOIINI HAJWUMNE BBITAJKWBAIOIIENA CUJIbI,
IefCTBYIOIIE Ha TeJIO, IIOrPYKEHHOe B YKUIKOCTh.
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ITpusodumuv npumepuol:

e ONIBITOB, JOKA3BLIBAIOIINX 3aBUCUMOCTH JABJIEHUA KUIKOC-
TU Ha THO U CTEHKM COCYZa OT BHICOTHI CTOJIOA JKUAKOCTHU U OT ee
IIJIOTHOCTH;

e COOOIIAIOIIUXCA COCYJIOB, UCIIOJb3YEMBIX B OBITY, B TEXHU-
YeCKUX YCTPOUCTBAX.

Ob6sacHaAMb:

e IPUPOAY: [HaBJEHUA IKUJKOCTU, BBITAJIKUBAIOIIEN CU-
JIBI;

e IIpOIleCC Tepelauu AABJIEHUS KUIKOCTAMUN HAa OCHOBE UX
BHYTPEHHETO CTPOEHUS;

e HE3aBUCUMOCTDb AABJEHUS JKUJKOCTU HA OJHOM W TOM >Ke
YPOBHE OT HaIllPaBJIEHUS;

e 3aKOH COOOIIAIOIIUXCS COCYI0B;

e YCTPOWCTBO M IPUHIIUII AeUCTBUA TMAPABINYECKOTO ITPEC-
ca;

o TJIABAHUE TEJI.

Buieodumu:

o GOPMYJIy COOTHOINIEHUS MEXKIY CHJIAMHU, NEeHCTBYIOIIUMU
Ha MOPIIHU TUAPABINYECKOTO IIpecca, W IJIOMIAAbI0 IIOPII-
HeH.

Ymemu:

e U3MEPATH JaBJeHUE KUJKOCTH Ha THO U CTEHKU COCYa;

e DKCIEPUMEHTAJBbHO YCTAHABJIUBATH: 3aBUCUMOCTH BBITAJI-
KMBAIOIIEH CUJIBI OT IMJIOTHOCTH KUJKOCTHU 1 00'beMa IMOTPyIKeH-
HOU YacTHU TeJia; yCJIOBUE MJIABAHUS TeJI.

ITpumenamu:

e 3aKoH ITackaasa K 00OBACHEHUIO SIBJEHUN, CBA3AHHBIX C IIe-
penaueii JaBJIEHUS KUJKOCTAMU;

o (hOpMYyJIBI: AJIS pacyeTa AaBJIEHUS ras3a Ha JHO U CTEHKHU CO-
CyZa; COOTHOIIIEHUA MEKY CUJIaMU, NeMCTBYIOIIMMEU Ha IMOPIII-
HU TUJPABJIUUYECKOrO IIPecca, U MJIOMIaAbIo IOPIITHEI; BBITATKU-
BaIoOIIel CUJIbI K PEIIeHWIO 3a/ad.

Hceenedosamu:

e YCJIOBUE IIJIaBaHUSA TeJ.

Napbi n ux cBowicTBa 5 4 [8 4]

Wcnapenue u KoHaeHcanusi. Kuneunne. HacblieHHbIH 1
HeHachINeHHbIN ap. [Cikuskenune rasos. [[Ba cmocoba mepeBoga
mapa B JKHUIAKOCTH (OXJasKaeHue W c)katme).] BiaaskHOCTbH BO3-
oyxa.
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OPOHTANBHbIE 3KCMEPUMEHTANbHBIE 3A0AHNA

12. HabOaromenue cyoanMaIiy noga.
13. HaGOiromenune 3a KUIIEHUEM JKUIKOCTH.

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Hasvieameo:

o (PUBUUECKYIO BeJIMUNHY U ee YCJIOBHOEe 0003HauUeHMe: OTHO-
CUTEJIbHAS BJIAXXHOCTL BO3AyXa; eqUHHUILY dTOI BeJIMUYNHBI;

o (pusuUecKue IPUOOPHI: BOJIOCHOM TUT'POMETP, ICUXPOMETP.

Bocnpouseodumbu:

e OIIpeJleJIeHUs IIOHATHUII: HWCIIapeHuWe, KHIeHue, KOHIeHca-
nusi, TeMmOeparypa KuIeHHus (KOHIeHcallul), AUHaMUUYECKOe
paBHOBecHe MeXXAY KUIKOCTHIO U ee MapoM, HaChIIIeHHbIH map,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3AYyXa;

o (hOpPMYJIy OJIA pacueTa OTHOCUTEJIbHON BIAKHOCTHU BO3IyXa;

e IrpapuKU 3aBUCUMOCTH TeMIIePaTyPhl BEIlleCTBA OT BpeMeHU
npu HarpeBaHuu (OXJIaXKIeHUN), KUIlleHun (KOHAeHCAI[UN).

Onucvieamu:

o HaOJIIOMaeMble SIBJIEHUSA IIPeBpaIlleHus Bell[ecTBa 13 OJHOT0
arperaTHOTrO COCTOSIHUS B IPYToe.

IIpusodumuv npumepbi:

e ArperaTHLIX IpPeBpPallleHUI BellecTBa.

Ob6ssacHAMb HA OCHOBE MONCKYNAPHO-KUHEeMUYECKOll meopuu
CMPOCHUS 8eULeCMBA U IHepzemuUieCKUX npedcmasaenuii:

e IIPOIIECCHI: UCIIAPEeHU s, KUIIeHNA U KOHIeHCAIlN;

o MIOHUIKEHIE TeMIIEPATYPHI :KUAKOCTHU IPU UCHAPEHUH.

ObssacHAMb HA OCHOBE MONCKYNAPHO-KUHEeMUYEeCKOll meopuu
cmpoeHus geuLecmea:

e 3aBHUCHMOCTH CKOPOCTU HUCHAPEHUs *KUAKOCTH OT ee TeMIIe-
paTypsl, OT poja »KUAKOCTH, OT ABM)KEHUA BO3AyXa HaJ II0BEePX-
HOCTBIO YKUJSKOCTH;

o 0O0pasoBaHMe HACBHIII[EHHOT'O Iapa B 3aKPHITOM COCY/IE;

e 3aBHUCHMOCTD JABJIEHIS HACBIIIEHHOT'O Iapa OT TeMIepary-
pBI.

OobsacHamu:

e IrpapuKU 3aBUCUMOCTH TeMIIePaTyPhl BEIlleCTBA OT BpeMeHU
IIpU ero KUIIeHUN U KOHIeHCAIlun;

e 3aBUCHMOCTH OTHOCHUTEJIHLHOM BJIAXKHOCTH BO3AYXa OT TEM-
meparypsl.

IToHumamuv:

e UTO HCIAPEHIEe 1 KOHAHCAI[UA — IPOTHUBOIIOJJIOMKHEIE IIPO-
I[ECChI, IIPOUCXOAAINNE OLJHOBPEMEHHO.
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Ymemu:

e CTPOUTH I'Pa@UK 3aBUCUMOCTHU TEMIIEpATypPHI TeJa OT Bpe-
MEHW IIPYW HArPeBaHWU, KUIEHWUW, KOHIEHCAI[UU, OXJIAKIe-
HUU;

e HAXOAUTH U3 rpadUKOB 3HAUEHUS BEJUYUH U BBINOJHATH
HeoOXOAUMbIE PACUETHI.

Ob6obuwamu:

e 3HAHWs 00 arperaTHBIX IPEBPAIeHUSIX BeI[eCTBa U MeXa-
HU3Me UX IPOTeKaHUs.

Cpasnusamu:

o IIPOILECCHI MCITAPEHUA U KUIIeHU .

Mup KpucTannos 4 4 [4 y]

Kpucrannuueckue um amopdHble Tena. Kpucrammnue-
cKad perreTka. 3aBUCUMOCTE (DU3UUYECKUX CBOMCTB Teja OT CTPO-
€HUA KPUCTALJINYECKON perieTKkn. AHN30TPOIINA.

IlnaBneHwe u oTBepAeHUE KpUCTAJINYECKUX Tes. Temmepa-
Typa maaBiaeHud. [BripamuBanue Kpuctasaos.| IIpumenenue
KPUCTAJLJIOB.

®OPOHTAJIbHOE 3KCNEPUMEHTANTbHOE 3AJAHUE
[14. BeipamuBanue KpucraJsjia 13 pacTsopa. |

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Bocnpousgodumu:

e OIIPeJieJIeHNA IIOHATUIN: KPUCTAJJINYECKas pelleTKa, dje-
MeHTapHad fd4elika, IOJIUMOPMUIM, aHU30TPOIMA, aMOp(hHOe
BellleCcTBO, TeMIlepaTypa IJaBJeHusd, [HachIIlleHHbI! pacTBOP].

Oobssacnamo:

¢ IIJIABJIEHVE U OTBEPAEBaHUE KPUCTAINIECKUX TeJ;

e OTJINUVE KPUCTAJJINUECKUX TBEPABIX TEJI OT aMOP(MHBIX;

e AHWBOTPOIINIO CBOMCTB KPUCTAJLIOB.

Ymemu:

e OTJINYATH KPUCTAJJINUECKUE TeJIa OT aMOP(MHBIX;

¢ [BBIpaIMBAThH KPUCTAJLJIBI U3 HACHIIIIEHHOTO pacTBOpa coJiel. |

BHYTpeHHsAs 3Heprus u cnocobbl ee M3MeHeHUs
54 (64)

Buyrpeunsasa sHeprus. VisMeHeHIe BHYTPEeHHEN 9HEPTUU
3a cueT paboOTHI U TeIljionepenaun. Buabl Temaonepenaun. Tem-
JIOIPOBOJTHOCTH, KOHBEKI[MA, W3JIyueHue. 3aKOH COXpPaHEHUdA
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sHeprumu. VICTOUHMKY dHepPrum Ha 3eMJje, SKOJOTMUYeCKUe IIPO-
0JieMBbI, CBA3aHHBIE C UX MCIIOJb30BaHUeM. TemioBble MAaIlIUHBI.
KII. PacueT KosimyecTBa TEIJIOThI.

OPOHTANBHBIE 3KCMNEPUMEHTANbHBIE 3AAAHNA

15. NccnemoBanue n3MeHeHUsT BHYTPEHHEH SHEPruu IIPU CO-
BepIIIeHUN PabOTHI.

16. HabirromeHrue KOHBEKIIUY B BOJE.

[17. PacueT sHepruu, BhIAeJIAeMON HarpeBaTeJbHBIM IIPH0OO-
pom. |

MPEOMETHbBIE PE3YJIbTATHI OBYHEHNA

Hasvieameo:

o (pusMUeCKMe BeJIMUYUHLI M X YCJIOBHBIE O0O3HAUEHUS: KO-
JINYECTBO TEILJIOTEI, VAeJbHAS TEINJ0EMKOCTD, YIeJbHAs TEIJI0Ta
IJIaBJIEHUsI, yIeJbHAs TelJoTa IapooOpasoBaHMWsA, YAeJIbHas
TeILJIOTA CTOPAHUS TOILINBA; eMUHUILI 9TUX BEJIMUYNH;

o (pusmueckme NPHUOOPLI: TEILJIONPUEMHNK, KUIKOCTHBIN Ma-
HOMETD.

Bocnpouseodumbu:

o OIIpEJleJICHUS MOHATHUI: BHYTPEHHAS SHEPIrusa, TeIlIolepe-
Iaua, TEIJOIPOBOAHOCTD, KOHBEKIINS, KOJHUUYECTBO TEIJIOTHI;

o (hopMyJaBI AJI pacuyeTa KOJUUECTBA TEILIOTHI, HEOOXOIMMO-
Io IJisi: HarpeBaHUsd Teja, ILIaBJIeHUs, 1apoo0pasoBaHmUsd; KOJIU-
YecTBa TEILJIOTHI, BBIJZEJSAEMOIO IIPU OXJAMKIEHUN Teja, KPUC-
TaIn3anun, KOHIeHCAIl, CTOPAHNY TOILJIKNBA.

Onucvieamu:

e OIIBITHI, UJIIIOCTPUPYIOIINE: N3MeHeHe BHYTPeHHell sHep-
I'IU TeJia IPU COBEPIIeHUN PabOThI; ABJEHUSA TEILJIOIPOBOIHOC-
T, KOHBEKI[UN, N3JIyUYeHN.

Pasnuuameu:

e BHU/BI TEIIJIOIIepeIaymn.

IIpusodumuv npumepbi:

o U3MEHEHU BHYTPEHHe 9Hepruu TeJia IIPU COBEPIIeHU N pa-
0OTHI, IyTEM TEILJIOoIIepe adn;

e TEIJIOIPOBOJHOCTH, KOHBEKIINI, U3JIYUEHUS B IPUPOJE U B
OBITY.

Ob6ssacHamo:

e MEXaHN3M TEILJIOIPOBOIHOCTY 1 KOHBEKIIVIN;
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o (puBMUECKUII CMBICJ TOHATUH: KOJUYECTBO TEILJIOTHI, YIeb-
Hafd TeIJIOEMKOCTHL BeIeCcTBa, yAeJbHas TeIoTa IJIaBJIeHUd,
yIeJbHAsA TEIJIOTa mIapoobpa3oBaHUA, YAEJbHAA TEIJIOTa Cropa-
HUS TOILJINBA.

Jloxasvieamu:

e UTO: TeJia 00JamaloT BHYTPEHHEH »Heprueil; BHYTPEHHSS
9HEPrus 3aBUCUT OT TEMIEePATYPhI U MAcChl Tejia, a TaKKe OT eTo
arperaTHOTO COCTOSHUS U He 3aBUCUT OT ABUKEHUA TeJla KakK Iie-
JIOTO ¥ OT €Tr0 B3aUMOIeHCTBUS C IPYTUMU TeJTaMU.

Ymemeu:

e VUUTHIBATH SBJIEHUS TEIJIOIIPOBOJAHOCTH, KOHBEKIUN U W3-
JIyUYEeHUS IPU PEIeHUU IIPOCTBIX OBITOBBIX MpobieM (coxpame-
HUe TeIla WU X0J0a, YMeHbIIeHNe U YCUIeHne KOHBEeKI[U-
OHHBIX IIOTOKOB, YBEJIWYEHWE OTPaKaTeJbHON MM IIOTJIOIIA-
TeJbHOM CIIOCOOHOCTH ITOBEPXHOCTEIR).

Ob6obuwamu:

e BHAHUS O CIIOCO0AX M3MEHEHUSI BHYTPEHHE! HePruu U BU-
Iax Teronepenaymn.

Cpasrnusamuv:

o CIIOCOOBI M3MEHEeHUs BHYTPEHHEN sHepruu; BUILI TEIJIoIe-
pemauu.

CTpoeHue aTomMa U aTOMHOrO Aapa 5 4 [6 4]

PagmoaxtuBHOCTh. CBOMicTBa PagnMOaKTHUBHOTO H3yUe-
Hus. OuslTel Pesepdopaa. Ilnanerapuas MoLeb CTPOEHUS aTo-
ma. AromHOE Aapo. IIpoTOHHO-HEATPOHHAA MOLEJb AApa. 3apsd-
IOBOe U MaccoBoe uncaa. I3oTomnbel. IgepHbIe peakIjnuu.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieamo:

e IOHATUSA: IIPOTOH, HENTPOH, HYKJIOH;

e MOJENV: MOJAEeJIb CTPOoeHusaA aroMa ToMcoHa, IJTaHeTapHAad
MoOZeJb CTpoeHms aTtoMa Pesepdopma, IPOTOHHO-HEHTPOHHAS
MOZeJIb Aapa.

Onucvieam:

e OIIBITHI: OOBIT Pesepdopaa mo pacceaHHio aibdha-dyacTHii,
oubIlT Peszepdopma mo ompemesieHUIO COCTaBa PaaAUOaAKTUBHOTO
W3JIYUYEeHU .

Bocnpouszgodumbu:

e OIpeieJIeHUSA MOHATUN U (PUBUUECKUX BEJIUUUH: PASUOAK-
TUBHOCTD, PAANOAKTUBHOE NBJIyUeHUe, ajib(da-, 6era-, raMMa-ms-
Jy4YeHUe, 3apAg0BOE YNMCJIO, MAacCOBOE YMCJIO, M30TOII, PaJoaK-
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TUBHBIE MIPEeBpAIlleHus, IePUo] IoJypaciana, saepHble CUJIbI,
sAepHas peaxkiius.

OobsacHamo:

o QuU3UUECKOe ABJIEHNE: PAAUOAKTUBHBIN pacua;
npupony anbda-, 6eTa- U raMMa-us3IyUeHU;

e IIJJAHETAPHYIO MOJIEJIb aTOMA;

¢ IIPOTOHHO-HENTPOHHYIO MOJIEb AADA;

o JelicTBUE PAAUOAKTUBHBIX UBJIIYUEHUH 1 UX IPUMEHEHNE.

IToHumamu:

e DKOJIOTUUYECKINE HPOoOJeMbl U MPo0JeMbl sAepHOI Gesomac-
HOCTHU, BOSHUKAIOI[E B CBA3U C UCIOJb30BAHUEM SIePHOM sHep-
TUMH.

Ymemu:

o AHAJIMBUPOBATH HAOJIOLAeMble IBJICHUS UJIU OIBITHI MCCJIe-
IoBaTesell U O0bACHATD MPUYUHBI UX BOSHUKHOBEHUA U IIPOAB-
JeHUAd;

e OIIPENENIATH U 3aIIMCHIBATH 0003HAUEHNME A1Pa JI000TO XUMU-
YeCKOro 9JIeMeHTa C yKasaHnueM MacCOBOTO U 3apsIOBOTO UKCE.

ConHeyHas cuctema 4 4 [4 y]

CocraB u mpoucxos:xaenne CoaHeuHoi cucremsbl. JIyHa.
Boasiue miranersl. Masbie Tesia Comueunoii cucteMbl. IIpuponma
IUIaHEeT 3€MHOM rpynmnbl. IlaHeThI-TUTaHThI, UX CIYTHUKU U
KOJIBITA.

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Hasvieamo:

o TTOHSATHUE TIJIaHeThl COTHEeUHON CUCTEeMBI.

Onucvieamu:

o IIPUPOAY: IJIAHET 3€MHOM I'PYIIIEI, IJIaHEeT-TUTAHTOB;

e OCHOBHBIE 00BHeKThI COJHEUHOI CHUCTEeMBbI, TEOPUU IIPOUC-
xo:xaeHus CoOTHeUHOU CUCTEMBI;

o (pumsuueckue npoiiecchl oopazoBaHuAa COTHEUHOI CCTEMBI.

IIpusodumuv npumepbi:

o IIJIAHET 3€eMHOU IPYMIIbI U MJIaHEeT-TUTAHTOB;

o MaabIxX TeJa COTHEeUHOM CUCTEMBI;

e PABJIUYHBIX 110 (pOPMeE CIIYTHUKOB ILJIaHET.

ObsacHamu:

o 3HAaUeHUe aTMoc(ephl Ha IJIaHeTe.

Cpasrnusamu:

o IIJIAHETHI-TUTAHTHI U IJIAHETHI 3€MHOM I'PYMIIIHI.
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Oob6o6wamo:
o 3HAHUS: 0 PUBUUECKUX PA3JIUUUAX IIJIaHeT, 00 oOpasoBa-
HHUU IIJIAHETHBIX CUCTEM Y APYTUX 3BE3/I.

Pe3sepBHoe Bpemsa 14 [2 ]

8 knacc (70 4 [105 4], 2 4 [3 u] B Hepento)

Iis maydyenuss Kypca 8 KJjacca B IIOJHOM 0O0beMe IIpOo-
rpaMMbI noTpedyercd 3 u B Hepeato. OqHaKOo ecyiv yueOHbBIN IJIaH
IIIKOJIBI HE ITO03BOJISIET BBIAEJIUTH JaHHOE KOJMUYECTBO YACOB HA
usyuenve PU3NUKU, TO YUUTEJb OyAeT UMEeTb BO3MOKHOCTH CO-
KpatuTtb Kypc 10 70 ¥ — 2 u B Hemesrro. B aToM ciiyyae peKoMeH-
IyeTcs UCKJIIOUUTH M3 IIPOrpaMMbl MaTepuaj, IMOMEIeHHbIN B
KBaJApaTHbIe CKOOKM. ¥ JaUHBIM MOJYKHO CUNTATH U BAPUAHT, IIPU
KOTOpOM Ha maydyeHue GpusuKy BeigeseHo 87 u (2,5 u B Heesrro0).

B kBagpaTHBIX CKOOKAaX YKA3aHO YMCJIO YacOB, OTBOAMMOE Ha
MPOXOsKAeHNe MPOTrpaMMbl IPU 3 U B HeJesio (IIpeaMeTHBIe pe-
3yJIbTaThl 00yUYEeHUA JOMOJHAIOTCA MaTePUAaIOM, 3aKJII0UeHHBIM
B KBaJpaTHBIE CKOOKM).

AneKTpuyeckoe nose 9 4 [12 y]

Crpoenue aToma (IIOBTOpPEeHUE).

dneKTpusanusa Tej. BsammopeiicTBUe SJIEKTPUUYECKUX 3aps-
moB. 3akon Kyioma. diexkTpuueckoe mojge. Hamps:xkeHHOCT —
cuJIoBasi XapaKTepUCTUKa dJIeKTpuuecKkoro mojs. HampasieHnue,
eIVHUIlA HaNpPAKeHHOCTU. He3aBUCUMOCTb HANPSAKEHHOCTU OT
BHOCHUMOTO 3apsna. 3aBUCUMOCTb HANPSKEHHOCTH B TOUKE ITOJIS
OT 3apsaa, CO3af0IIero moJie, OT CPeabl, OT PACIIOJI0MKEHU TOUKH.

Hanpsi:xkeHne — sHepreTHYecKas XapaKTepUCTUKA ABYX TO-
yeK moJisi. Eqmuniia HanpssxkeHusa. HezaBUCUMOCTD HATIPSAKEHU A
OT TIePEHOCHMOTrO 3apsafa. 3aBUCUMOCTb HAMPSKEHUS MeXKIy
IBYMSA TOUKAMU II0JIS OT PACIOJIOMKEHUS TOUeK U cpeabl. Cuiio-
Bble JJUHUU KaK MeTOoJ IpaduruecKoro n3o0paskeHus sjeKTpude-
cxux moJieii. IlpuMepsl CUIOBBIX JUHUIM Pa3auUHbIX mojeit. O0-
e 3aKOHOMEPHOCTH JJIsl CUJIOBBIX BJIEKTPUUECKUX IT0JIeH.

HelicTBUA s/IeKTPUUECKOTO 110J151. OTCYTCTBUE 9JIEKTPUUECKO-
0 TOJIsA BHYTPU HPOBOIHNUKA, BHECEHHOTO B 3JEKTPUUECKOE II0-
Je. OcynabaeHue MOJA BHYTPU AUAJIEKTPUKA.

KoHgeHcaTop KaK HaKOIUTEJb 3JEKTPUUYECKOTO 3apdAjga u
9Heprum. AJIeKTPOEMKOCTh KOHIeHCATOPA KaK XapaKTepPUCTUKA,
CBA3BIBAOIIAA 3apsa] KOHAeHcaTopa U HaIpPSKeHHe MeXIy
mractuHamMu. Equanila sjaekTpoeMKocT. HesaBUCUMOCTD dJIeK-
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TPOEMKOCTH OT 3apsfa U HAIPSIKeHUs. 3aBUCUMOCTH 3JI€KTPO-
€MKOCTH OT ILJIOIIAAY IIJIACTUH, PACCTOAHUSA MEKY IIJIaCTUHAMU
¥ IUDJIeKTPUKA. OHEePrusa KOHAeHcaTopa. ¥ CTPOMCTBO KOHIeH CA-
TOPOB U UX IPUMEHEHU .

MPEAMETHbBIE PE3YJIbTATbI OBYHEHNA

Hasvieameo:

o (puBMUECKHE BEeJWUYMHBI W UX YCJIOBHBIe O0O0O3HAUEHU:
SJIEKTPUUECKUN 3apsal, HAIIPAKEHHOCTDb SJIEKTPUUECKOr0 II0JId,
HaIps)KeHUe 3JeKTPUUECKOTO II0JIsI, eMKOCTh KOHIeHCaTopa;
enuHUIL 9Tux Besauuun: Kia, H/Ki, B, @;

o TMIOHSATHUS: TOJOKUTEJIbHBIN U OTPUIATEJbHBIN 3JIeKTpUUe-
CKHUU 3apsm, 2JIEKTPOH, IIPOTOH, HEUTPOH;

o (puBuMUeCcCKUe IPUOOPLI M YCTPOICTBA: DJIEKTPOCKOII, DJIEK-
TPOMETP, 9JIeKTPOo(opHasa MaIllnHa, KOHAEHCATOP.

Bocnpousgodumbu:

e OIIpeNesieHUA IIOHATHUI: DJIEKTPUUYECKOe B3amMMOJIEeHiCTBUE,
DJIEKTPUBAIUA TeJ, IPOBOIHUKU U AUIJIEKTPUKH, ITOJOMKUTEIIb-
HBIII 1 OTPUIIATEJILHBIN WOH, TOUEUHBIN 3apsl, 3JeKTPUUECKOe
moJjie, dJIeKTPUUYECKasd CUJIa, HAIPSIKEHHOCTL 3JIEKTPUUECKOTO
IoJIsd, HAOpPSKeHUue, CUJIOBLIe JUHUU dJJIEKTPUYECKOTrOo II0JId,
9JIEKTPOEMKOCTDH KOHAeHCATOPAa;

e 3aKOHBI: 3aKOH COXPAaHEHUS 9JIEKTPUUECKOT0 3apsaa, 3aK0H
Kymona.

Onucvieamu:

e HabJIOZaeMble 9JIEKTPUUYECKHE B3auUMOIEHCTBUS  TeJ,
SJIEKTPUBAIIUIO TeJ.

Ob6ssacnamo:

o (husuUecKUe SABJEHUS: B3aUMOEHCTBME HadJIEKTPU30BaH-
HBIX TeJI, ABJIEHUE SJIEKTPU3AIIUN;

e MOJEJIN: CTPOEHUS IIPOCTEUIIUX aTOMOB, CHUJIOBBIX JUHUHI
SJIEKTPUYECKUX I10JIeH;

o MIPUHIIUN AeHCTBUA 3JIeKTPOCKOIIA U 9JIEKTPOMEeTPa;

e DJIEKTPUUYECKNE OCOOEHHOCTH MHPOBOAHUKOB U AUIJIEKTPU-
KOB, BO3HUKHOBEHUE 3JIEKTPUUYECKOTO IT0JIA B IIPOBOAHUKAX U
OUDJIEKTPUKAX;

e IPUPOAY BJIEKTPUUECKOrO 3apsaaa;

o IPUHIIUI NeHCTBUSI KPYTUJIbHELIX BECOB;

o SIBJICHUS: DJEKTPUBAINHI Yepesd BIAUAHUE, 3JIeKTPOCTaThUe-
CKOI 3aIIIUTHI.

ITonumamo:

e CYIIIECTBOBAHUE B IIPUPOJE IPOTUBOIIOJJIOKHEBIX dJEKTPUUe-
CKUX 3apsmoB;
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¢ OIUICKPETHOCTH 9JIEKTPUUECKOT0 3apALa;

e CMBICJ 3aKOHA COXPAHEHUS JJIEKTPUUECKOTO 3apdAna, ero
dyHIaMeHTaIbHBIN XapaKkTep;

¢ 00'BEKTUBHOCTH CYIII€eCTBOBAHUA SJIEKTPUUECKOTO II0JIS;

¢ BEKTODPHBIN XapaKTep HANIPAIKEHHOCTH 3JIEKTPUUECKOTO 10~
TS

e OTHOCUTEJIbHBIA XapaKTep Pes3yJbTaTOB HAOJIIONEeHUN 1 9KC-
IepUMEHTOB;

¢ DKCIIEPUMEHTAJbHBIN XapaKkTep sakona KyJiona;

¢ CYIIIECTBOBaHUE I'PAHUIL IPUMEHUMOCTH 3aKoHa KyJioHna;

e DOJIb MOJIeJIeli B mpoiltecce (hU3UIECKOT0 NO3HAHUA (Ha IpU-
Mepe CHUJIOBBIX JWHUM 3JIEKTPUUYECKOTO TOJA U MOJAeJIell CTPO-
€HUA aTOMOB).

Ymemu:

e AHAJIUMBUPOBATH HAOJIOJAEMbI€ IJIEKTPOCTATUYECKUE SBJIE-
HUSA ¥ O0'bSACHATHh IPUUYNHBI UX BOSHUKHOBEHUA;

e OIIPENEJATH HEM3BECTHBIE BEJIUUUHBI, BXOAAIINE B (hOpMYy-
JIBI: HANPAKEHHOCTU 3JJEKTPUUECKOTO II0JIA, HaNpPAKeHUd,
AJIEeKTPOEMKOCTU KOHIEHCATODA;

e AHAJIM3UPOBATHh W CTPOUTH KaPTUHBI CUJOBBIX JUHUNA
9JIEeKTPUYIECKOI0 II0JI;

e AHAJIUBWUPOBATDH U CTPOUTH MOJIEJIA ATOMOB 1 MOHOB;

¢ BBIIIOJHATH CAMOCTOATENILHO HAOIIOJeHUA U 9KCIIePUMEHThI
110 9JIEKTPUB3AIIUU TeJI, AaHAJIU3UPOBATh U OIEHUBATh UX PE3yJib-
TaThI;

e AHAJIUM3WPOBATHL HEMBBECTHHIE paHee dJIEKTPUUYECKUE SABJIE-
HUS;

e IPUMEHSATH IOJIyUeHHBbIE 3HAHUSA [OJI OOBACHEHUS HEU3-
BECTHBIX PaHee ABJIEHUH 1 IPOIECCOB.

IIpumenamu:

o 3HAHUS IO 3JIEKTPOCTATHUKE K aHAJIN3Y U O0'bACHEHUIO ABJIE-
HUU IPUPOBI ¥ TEXHUKHU, K PEIITeHNI0 KOMOMHUPOBAHHBIX 3a/1a4
10 3JIEKTPOCTATHKE.

Oob6o6wamo:

e PEe3yJIbTAThI HAOJIOMEHUI U TeOPETUUYECKUX ITOCTPOCHUH.

MarHutHoe none 14y [21 y]

IToraTue 06 sjekTpuueckoM Toke. Cujga ToKa, Halpas-

JeHue TokKa. EgmHuma cujabl TOKa. AMmepMerp — Opubop s

naMepeHusa cuabl TOKa. [[IoHATHEe 0 TOCTOAHHOM U TePEMEHHOM

TOoKe. XapaKTepUCTUKU IIEPEMEHHOT0 TOKA: aMILJINTYAa, IIePUO.,
yacrora. [leficTByoIIe 3HAUEHUA CUJILI TOKA U HAIIPAKEHUA. |

MaruuTHbIe B3auMoaecTBus. MarauTel U ux geiicreusa. Mar-

HUTHBIE HeWCTBUA TOKOB. MaruurtHoe 1moJie. BeKTop MarHuTHo
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UHIYKIIUU — CUJIOBAs XapaKTePUCTUKAa MarHuTHoOTro noJisi. Ompe-
IeJieHVe HalpaBJeHUS MarHUTHON HHAYKIIUK II0 OPMEHTAI[UU’
MaruuTHOU cTpesaku. CuaoBble JMHUY MATHUTHOTO 11014, [Ipume-
PBI 1 00IIIEe 3aKOHOMEPHOCTY CUJIOBBIX JIMHUI Pas3JUYHBIX MAar-
HUTHBIX MOJIeH, X OTJIMYNE OT CUJIOBBIX JUHUI 3JIeKTPOCTATHIYE-
ckoro noas. IIpasuiio OypaBurka. MarauTHBIHA IIOTOK.

[Mogyns BeKTOpa MarHUTHOW MHAYKINK. EAUHUIIA MarHUT-
HOU MHAYKIUU. HedaBUCUMOCTh MATHUTHOU MHAYKIIUK OT IJIU-
HBI 3JIEMEeHTAa TOKA 1 CUJIBI TOKa B HeM. 3aBUCUMOCTh MAarHUTHOM
WHAYKINUU B TOUKE OT UCTOYHUKA II0JISI, PACIIOJIOKEHUA TOUKHU B
TI0JIE U OT CBOMCTB CPeAbI. |

HeticTBre MAarHUTHOTO IIOJIS HA IIPAMOM IPOBOAHUK C TOKOM,
Ha paMKy ¢ TokoM. Cuina Awmmepa. Wcmoiab3oBaHue OeMCTBUA
MAarHUTHOTO II0JIS Ha PAMKY C TOKOM B YCTPOMCTBE raJbBaHOMET-
pa u 3JIeKTPUUYECKOTO JBUTATeJIs.

SBIeHUE SJIEKTPOMATHUTHON WHAYKIIMK. BeluuuHa u Ha-
OpaBjeHHe MHAYKIIMOHHOTO ToKa. IIpaBuio Jleuma. Hasuaue-
HUe U MIPUHIIUN AeficTBUA reHepaTopa u Tpauchopmaropa mepe-
MEeHHOTO TOKa.

SBienne caMoMHAYKIIUN. JHEPTUsA MarHuTHoOro noJsa. Comoc-
TaBJEeHUE 2JIEKTPUUECKOTO I MarHUTHOTO 1oJieii. [HanpaBiaenue
CUJIBI, MeHCTBYIOIIell Ha IIPOBOAHUK C TOKOM CO CTOPOHBI Mar-
HUTHOTO moJsda. [IpaBuiio neBoit pyku. [IpuHIMI neiictBus nBu-
raTeJjisi IOCTOSAHHOTO TOKa. JleficTBe MAarHUTHOTO II0JIA HA ABU-
JKYIIUecs 3apsAaabl.

WUcnons3oBanue npeficrBusa cuabl JlopeHIla Ha 3apsa’KeHHBIE
YaCTHUILI B YCTPOIICTBE IIMKJIOTPOHA, Macc-ciieKTporpada. Pagu-
aIMOHHBIE TT0sICAa.

MaruuTHbBIE CBOMCTBA BeIlleCTBA. JJIEeKTPOMATHUTHI U UX IIPHU-
MeHeHUue. |

OPOHTANBHbIE 3KCMEPUMEHTANBbHBIE 3AAAHNA

1. sMmepenne HAIPSAKEHUA BOJbTMETPOM.

2. IamepeHne CUJIbI TOKA B 3JIEKTPUUYECKOI IeIn.

3. OnbIT Apcrena.

4. UccaemoBanne MAarHUTHBIX JAEeMCTBUH TOKA.

5. WccienoBaHnue CHJIOBBIX JHUHUI Pa3IMUHBbIX MATHUTHBIX
TOJIel.

6. IToBemenue paMKM C TOKOM B MAarHUTHOM IHOJIE.

7. COopKa 1 UCIIbITAHNE MO JBUIaTeJ s IIOCTOSIHHOIO TOKA.

8. HabaromeHue siBJIeHUA DJIEKTPOMATrHUTHON NHIYKITIA.

[9. HabGamronenune 3a moBeieHreM (DePPOMATHUTHBIX BEIeCTB B
MarHUTHOM IIOJIE. |
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MPEAMETHBIE PE3YJIBTATbI OBYYEHNA

Hasvieameo:

o (JUBUUECKNE BeJIUUYNHBI U UX YCJIOBHBIE 0003HAUEHUA: CHUJIA
TOKAa, MATHUTHAA UHAYKIINA, MAaTrHUTHBINA ITOTOK; e UHUIIBI 9THUX
Beauuun: A, T, Bo;

o (pusuUecKUe IPUOOPHI U yCTPOMCTBA: BOJBTMETDP, aMIIep-
MeTp, "eHepaTop IIepeMeHHOT0 TOKa 1 TpaHchopMaTop, 3JIEKTPO-
IBUTraTe]b, IUKJIOTPOH, MaccueKkTporpad, 3JIeKTPOMATHUT.

Bocnpousgodumu:

e OIIPENEeHUA IMOHATUN: JIEKTPUYECKHIl TOK, CHJIa TOKA,
[ meticTByIOIIVe 3HAUEHWA CUJIBI TOKA W HAITPAKEHN |, CEBePHBINA
U IOJKHBIM MArHHUTHBIE IIOJIOChI, CHUJIOBBbIE JUHUU MArHUTHOTO
HOJisd, 9JeKTPOMArHUTHAA UHAYKIINA, UHIYKIIMOHHELIN TOK, ca-
MOUHIYKIUS;

e IIPaBUJIA: IPABUJIO OypaBUMKa, IPaBUJIO JIEBOW PYyKH, IIpa-
Buo Jlenia;

o hopMysBbI: [MOAYJISA BEKTOPA MAarHUTHON MHIYKIIUH |, CUJIBI
Awmmnepa;

e COOTHOIIIEHWE MEe:KAy HAIpPSIKeHNeM W YIHCJIOM BUTKOB B
HEePBUYHON 1 BTOPUUYHOM 0O0MOTKAaX TpaHcpopmMaTopa.

Onucvieams:

o HaOJMIOZaeMble B3aMMOAEHCTBUS IIOCTOSHHBIX MAaTrHUTOB,
OIPOBOAHUKOB C TOKOM, MAarHITOB ¥ IIPOBOJHUKOB C TOKOM;

o hyHIaMeHTaJbHbIe (U3UUECKUEe OIBITHI: OHBIT JpCTena,
onbIT AMImepa, onbIThl Papames.

ObssacHamo:

o (huBUUECKUE SBJEHUS: B3aUMOIENCTBHUE MOCTOAHHBIX Mar-
HUTOB, IIPOBOSHUKOB C TOKOM, MAarHUTOB U IIPOBOAHUKOB C TO-
KOM, 5JIEKTPOMATHUTHAA UHAYKIIUSA U CAMOUHAYKIIN;

e CMBICJI IIOHATHN: MATHUTHOE I10JI€, CUJIOBbIe IUHUY MarHUT-
HOTO TO0JIf;

o IPUHIIUI AEHCTBUA W YCTPONCTBO: IJIEKTPOABUTATENA, T'e-
HepaTopa mepeMeHHOT'0 TOKa, TpaHchopMaTopa, sJieKTPpOMaruu-
Ta.

IToHumamuw:

e CIIOCO0 IIOAKJIIOUEHUS aMIlIepMeTpa U BOJIBTMETPa B 9JIEKT-
PUUECKYIO IIeNb;

e 00'b€KTUBHOCTD CYIIECTBOBAHUSA MATrHUTHOIO II0JIS;

e B3aMMOCBS3b MATHUTHOTO II0JIA U BJIEKTPUUECKOr0 TOKA;

e MOJEJBbHLINA XapaKTep JUHUN MAarHUTHON MHIYKITNN;

¢ [poJIb 5KCIEPUMEHTA B UBYUYEHU U BJIE€KTPOMATrHUTHBIX ABJIE-
HUH; ]

¢ [poJib MOzesIeli B IpoIiecce (hu3UUEeCKOro Mo3Hauus (Ha IIpu-
Mepe CUJIOBBIX JIMHUA MarHUTHOTO IT0JIS). |
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Ymemeu:

¢ TI0JIB30BATHCA U3MEPUTEILHBIMY IPUOOPAMU AJIA OTIPEIesie-
HUS HAIPAYKEHUA U CUJIBI TOKA;

e AHAJIMBUPOBATH HAOJIIOJAaeMble 3JIEKTPOMATHUTHBIE SABJIE-
HUSA U O0'bSACHATH IPUUYNHBI X BOSHUKHOBEHU;

o OIIPEMEJIATh HeM3BECTHbIE BeJIUUYUHBI, BXOAAIEe B (hopmy-
JIBI: CUJIBI TOKA, [MOAYJIS BeKTOpA MAarHUTHOM UHAYKITNHU ]|, CAJIBI
Awm1miepa, MAaTHUTHOTO IIOTOKA;

e OIIPEENATH HAPaBJeHNe: BEKTOPAa MAaTrHUTHOU WHAYKIIUU
pasINYHBIX MATHUTHBIX MOJIEHN; CUJIBLI, AeHCTBYIOIEN Ha IIpo-
BOAHUK C TOKOM B MAarHUTHOM II0JI€; MHIYKIIMOHHOTO TOKAa;

e AHAJIMBUPOBATH U CTPOUTH KAPTUHBI CUJIOBBIX JUHUI Mar-
HUTHOTO TI0JIA;

o QOPMYIUPOBATH I€JIb U TUIIOTE3Y, COCTABJATH IIJIaH dKCIIe-
pUMeHTaJIbHOI PaboThl;

e BBINIOJIHATH CAMOCTOATEJIbHbIE HAOTIOAEHUSA U dKCIIEPUMEH-
THI;

o [aHAMTMBUpPOBATE U OIEHUBATH PE3yJbTATHI HAOMIOAEHUSA U
SKCIIEPUMEHTA; |

e AHAJIU3UPOBATH JIEKTPOMAaTHUTHBIE ABJIEHU;

e CPABHUBATDH: KAPTUHBI CUJIOBBIX JUHUHN PasJUYHBIX Mar-
HUTHBIX IT0JIeil; XapaKTep CUJOBBIX JUHUI MarHUTHOTO IIOJIS
U CUJIOBBIX JIUHUI SJIEKTPUYECKOTO IIOJIS;

e 0000IIIaTh Pe3yJIbTaThl HAOIIOJEHUN W TeOPeTUUYEeCKUX II0-
CTPOEHU;

o IIPUMEHATH IOJYUEeHHbIE 3HAHUA AJIA O0BACHEHUA ABJICHUN
U TIPOILECCOB.

IIpumenamu:

e BHAHUSA II0 DJIEKTPOMArHeTU3My K aHAJIU3y U O00BACHEHUIO
SIBJIEHUH TIPUPOILI;

e [MoNyueHHBIE 3BHAHUS K PENIEHUI0 KOMOWHUPOBAHHBIX 3a-
a4 110 BJIEKTPOMAarHeTu3mMy. |

3aKoHbI 3IeKTPMYECKOro ToKa 20 4 [23 y]

AJeKTpUYeCcKue Ilelu, UX OCHOBHBIE COCTABJIAIOIIINE.
CbOopka mpocTeHInux sjieKTpUuUecKux emneii. MccienoBanue 3a-
BUCHUMOCTH CHUJIBI TOKA OT HanpsaKeHus. ConpoTuBieHne. 3aKOH
Owma misa yuacTtika menu. [Peocrar.] ITociiegoBareabHOe U mapaJi-
JeIbHOE COeUHEHU TPOBOAHUKOB.

PaGora u momHOoCTh TOKa. TemsoBoe neiicTBUE TOKA. 3aKOH
Ioxoyna—Jlenna.

ITpousBoCTBO M MCHOJIB30BaHUE BJIEKTPOIHEPTUU. ¥ CTPOI-
CTBO dJjieKTpocTaHIuii. Ilepegaua sJeKTPOIHEPTUU OT JIEKTPO-
CTAaHIINU K IIOTPEOUTETIO.
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Brigesienne siepHOl SHEPruy 1 XUMUUYECKe IPEeBPAII[eHUA B
ImpoIliecce PagroaKTUBHOIO U3JIyUyeHnA. Peaknus mejieHus aapa
ypaHa. YCTPOMCTBO aTOMHOI aJjeKTpocTaunuu. CuHTEe3 smep
JIETKHUX 3JIEMEHTOB. JKOJOTMUYEeCKe IIP0o0JIeMbl 3JIeKTPOdHepre-
TuKu. PacueT moTpediisieMoil sjieKTposHepruu. CUueTunK sJeK-
TposHepruu. Ilpemoxpanurenu. HanpsixkeHue Ha 3aXKmMax HC-
TOYHMKA TOKA.

OPOHTANbHbIE 3KCMEPUMEHTANBbHBIE 3ALAHNA

10. UcciemoBaHue 3aBUCHUMOCTH CUJBI TOKa OT HaMpsKe-
HUS.

11. ViccnepoBanue 3aBUCUMOCTH COIPOTUBJIEHUS IITPOBOIHU-
Ka OT ero JJINHBI U ILJIOIAAN IOIIEePEYHOTO CeUeHUA.

[12. U3MeHeHUE CUJIBI TOKA 1 HAIIPAYKEHUS C IIOMOIIBIO Peoc-
Tara.]

13. UccienoBaHue mocaef0BaTEIbLHOTO COEIUHEHUS ITPOBO/I-
HUKOB.

14. VccaegoBanue IMapajjiejbHOT0 COeIUHEHUS IIPOBOJHU-
KOB.

15. Pacuer 2JIeKTPUUECKOI 1IN,

16. HccieqoBaHue 3aBUCHMOCTHU HAMPSKEHUS Ha 3arKUMax
MCTOUYHMWKA OT CUJIbI TOKA B IEIIN.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieamu:

o (puBMUECKME BeJUYUHBI M UX YCJIOBHBLIE O0O3HAUEHIS:
DJIEKTPUUYECKOE COIIPOTHUBJIEHNE, YAeJIbHOEe COIIPOTUBJIEHNE, pa-
0oTa TOKA, MOIIHOCTL TOKA; eIUHUILI 3TuX Beaunumu: Owm,
Owm * mm2/m, %, Br;

o IMOHATUS: UCTOUYHUK TOKA, dJEKTPUUECKAS Ilellb, TEIJIOBOE
IeicTBYE SJIeKTPUUYECKOr0 TOKA;

o (pusmuecKue MPUOOPHI ¥ YCTPONCTBA: MCTOUHNKHU TOKA, dJIe-
MEHTEI 9JIEKTPUUECKOH IIelll, raJJbBAHOMETP, PEOCTaT, CUETUNK
DJIEKTPOSHEPI U,

Bocnpouszgodumbu:

o OIIPeieIeHNs MMOHATUN: CONPOTHUBJIEHNE, YIAEeIbHOE COIIPO-
THUBJIEHNE, IIOCJIEIOBATEJIbHOE U IIapPaJlIeJIbHOE COeqUHEeHNE IIPO-
BOOHUKOB, paboTa M MOIIHOCTb JJEKTPHUUYECKOr0 TOKa, Tep-
MOSIIePHAS PEAKI[N;

o ()OPMYJIBI: CUJIBI TOKA, HAIIPAKEHNUS 1 COIIPOTUBJICHU IIPU
IIOCJIeJOBATEILHOM 1 IapaJLJIeIJbHOM COeUHEHNN IIPOBONHUKOB;
COIIPOTUBJICHNSI IPOBOLHNKA (Uepes yaeJbHOE COIIPOTUBJIEHUE,
IJINHY U ILJIOIIAAL IIOIIEPEUYHOr0 CeUeHNUs IPOBOAHIKA); PaOOTHI
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¥ MOIITHOCTH 3JIEKTPHUUECKOI0 TOKA; peaKI[ul CUHTe3a anep Jier-
KHUX DJIEMEHTOB;

e 3aKOHBI: 3aK0H OMa, 3akoH [[:xoyna—Jlena.

Onucvieamu:

o HabJI0JaeMoOe TeILIOBOE JeMCTBUE 3JIeKTPUUECKOTO TOKA;

e IIPOUBBO/ICTBO 3JI€KTPOIHEPTUMN.

Ob6ssacHnamo:

e YCJIOBUS CYIIECTBOBAHUS 9JIEKTPUUECKOTO TOKA;

e IPUPOAY DJIEKTPUUECKOr0 TOKA B MeTaJLJIaX;

e SIBJIEHUS, UJIJIIOCTPUPYIOIME TEIJIOBOe AelicTBUe 3JeKTPH-
YEeCKOI'o TOKA;

e IIOCJIEAOBATEJbHOE U IMapaJijeIbHOEe cCoequHeHe IIPOBOTHI-
KOB;

e TPa(pUKU 3aBUCUMOCTH: CHUJIBI TOKA OT HAIIPAIKEHIUT;

e MEXaHN3M HarpeBaHUsS MeTAJJIUUYECKOT0 MPOBOOHUKA IIPU
OPOXOKACHUU 10 HEMY DJIEKTPUUECKOT0 TOKA.

ITonumam:

o IpeBpallleHre BHYTPEeHHeH SHePruu B 9JIeKTPUUECKYIO B IC-
TOUHUKAX TOKA;

o (puBUUECKUH CMBICJT 3JIEKTPUUECKOTO COIPOTUBJIEHUS IIPO-
BOJHUKA U YAEJIbHOI'O COIPOTUBJIEHMSI.

Ob6ssacHamo:

o IMIPUHITHIILI YCTPOMCTBA PA3IUYHBIX THUIIOB 3JI€KTPOCTAHITIHA.

Ymemn:

e AHAJIMBUPOBATH HabOJIOLaeMble ABJIIEHUSA U O0OBbACHATH IPU-
YMHBI X BOSHUKHOBEHUI;

e BLIUMCJISATh HEM3BECTHBIE BEJUUYMNHBI, BXOIAINE B 3aKOH
Owma u 3akoH [[:xoynsa—Jlenna, B GopMyJbl ITOCIEL0BATEIHHOTO
¥ mapaJijeIbHOTO COeUHEHU IPOBOIHIKOB;

e cOOMPATH 9JIEKTPUUECKIUE IeIIH;

e IIOJIB30OBATHCS PEOCTATOM;

YEePTUTH CXEMBbI JIEKTPUUECKUX Ielei;

e UHTATh W CTPOUTH I'PaUK 3aBUCUMOCTH CHJIBI TOKA OT Ha-
IPSAKEeHUd;

e BBIIIOJIHATH CAMOCTOSTEJbHO HaOJIONEHUS U SKCIEPUMEH-
ThBI;

e AHAJMBWPOBATH U OIEHUBATL PE3yJAbTATHI HAOJIIOAEHUA U
9KCIePUMEHTA;

e IPUMEHATL M3YUYEeHHbIE 3aKOHBLI U (POPMYJILI K PEIIeHUIO
KOMOMHUPOBAHHELIX 3a1a4.

Oob6ob6wamo:

e PE3YJILTATHI HAOIIOAEHUN U TEOPETUUECKUX ITOCTPOEHIH.

IIpumenamu:

e MOJIYyUEHHBIC 3HAHUSA IJIsI 00bJACHEHUS HEeU3BECTHBIX paHee
ABJIEHUI U TIPOILECCOB.

243



ToK B pasnuyHbIx cpepax 54 [8 u]

ITonynpoBogauku. [[Ba Bujga cCOGCTBEHHOM IPOBOIMMOC-
Tu. Bamanve nmpuMeceil Ha IPOBOAMMOCTDL ITOJIYIPOBOJHUKOB.
ITonrynpoBOAHWMKY p-THUIIA U N-THUIIA. 3ABUCUMOCTEH COIIPOTUBJIIE-
HUA IIOJIyIPOBOAHUKOB OT TeMIIepaTyphl U ocBelleHHOCTH. Tep-
MO- 1 (DOTOPE3UCTOPHI, UX IMpuMeHeHUE. [1oIyIIPOBOTHUKOBBINA
IVOX, ero ycTporcTBOo. ONHOCTOPOHHAS IIPOBOLMMOCTDL AUOJA.
Wcnonp3oBaHue avoza AJIA BBINPAMJIEHUS IIEPEMEHHOI'O TOKA.
TpausucTop, ero yCTPOUCTBO U IPUHIIUII Ae¥CTBUA. Y CUIUTENb-
HOe JelicTBHMe TpaH3ucTOopa. lMcrmoab3oBaHWE TpPaH3UCTOPA B
BJIEKTPOHHBIX cxeMaX. @oTossemMeHT. Ero yeTpoiicTBO U UCIIOIB-
30BaHUE B KaUeCTBe UCTOYHUKA TOoKa. Mcrosb30Banme MMOJIyIIpo-
BOIHUKOBBIX IPUOOPOB B COBPEMEHHOM dJIEKTPOHUKE.

[QeKTpOSUTEI. DIEKTPOIUTUUECKASA AUCCOIUAIUA. JJIEKT-
ponmus. 3aBHUCUMOCTL MAacCChl BeIleCTBa, BBINEJIAIOIIETOCS Ha
9JIEeKTPOJe, OT 3apAna. [IpyMeHeHME 9JIEKTPOIN3A.

Hocurenu zapsama B rasax. HecaMoCTOATeIbHBIN paspAmn.
dueprusa nouudanuu. CaMoCTOATENbHBIA Pa3psan. Y CJIIOBUE ero
BO3HUKHOBEHUsA. Buabl caMmocToATesbHOTO padpsana. IIpmmepsr
TIPOSBJIEHUSA B IPUPOJIE U MCIOJIb30BAHUS B TEXHUKE PA3JIUUHBIX
BHUJIOB CAMOCTOSATEIHLHOIO Pa3psaaa.

Brimpamiienue mepeMeHHOTO ToKa. Mcmoab3oBaHMe IOJIYIIPO-
BOJHUKOBBIX IIPHOOPOB.]

OPOHTANIbHbIE 3KCMEPUMEHTANBbHBIE 3ALAHNA

17. UccieqoBaHue 3aBUCUMOCTU COIIPOTHUBJICHUS IMIOJIYIPO-
BOJHUKOB OT TEMIIEPATYPHI X OCBEII[eHHOCTH.
18. McciegoBaHue CBOMCTB ITOJYITPOBOIHUKOBOTO AUO/A.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Ha3svieameu:

e IBa BuAa COOCTBEHHOII IIPOBOAMMOCTH IIOJYIPOBOIHIKOB;

o OJIYIIPOBOAHUKOBBIE MMPUOOPHI: TEPMO- U (POTOPE3UCTOPHI,
AUO0M, TPaH3UCTOP, POTO3IEMEHT.

Onucvieamu:

e IIOJIYIIPOBOJSHUKMY 11- ¥ P-TUTIA;

e CTPOEHUE MOJIYIIPOBOJHUKOBOTO IMO/A;

e YCTPOHCTBO (hOTOIJIEMEHTA;

e IPUMEHEHUE TEPMO- 1 (DOTOPE3UCTOPOB;

e ICIIOJIL30OBAHVE B TeXHUKE [9JIeKTPOJIM3a, CAMOCTOATEIbHO-
ro paspdnal, mMoJyIPOBOIHNKOBBIX TPUOOPOB: AMOAA, TPAH3UC-
Topa u (poTodJIeMeHTa.
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Bocnpousgodumbu:

e OIIPEJIeJIEHUA TMOHATUMN: BJIEKTPOJUTHI, dJEKTPOJIN3, aHO,
KaToJ[, Ta30BbINl pas3psl, dHEPTrus MOHU3AIUU, CAMOCTOSATEJb-
HBIA paspsazm.

ObsacHamu:

e BINAHUE IIPUMECEN Ha TPOBOANMOCTD IIOJIYIIPOBOTHUKOB;

e OTHOCTOPOHHIOIO ITPOBOIUMOCTD J10/IA;

e [Ipo1recc 3JIeKTPOJIUTUUECKON AUCCOIIAIINN; |
[ABIeHWE BOSHUKHOBEHUA CAMOCTOATEJIBHOTO paspaaa. |

Ymemeu:

e WCCJIEIOBATHh 3aBUCUMOCTDH COIIPOTUBJIEHUA HTOJYIPOBOIHII-
KOB OT TeMIepaTypPhl U OCBEII[eHHOCTH;

o [ompemenATs Maccy ocagKa Ha KaTole IIPU 3JIEKTPOJIU3e
MeJHOT0 KyIIopoca; |

e [MCIOTB3OBATL MUOM MIJIs BBINIPAMJIIEHUSA IIEPEMEHHOTO TO-
Ka;]

o [mcmoIb3OBATHL (DOTOIJIEMEHT B KaUECTBE WMCTOUHHMKA TO-
Ka. |

OnTtuka 15 4 [29 ]

Hctounuku cBera. IIpamMoamHeliHOe paclpocTpaHeHUe
csera. OrTpaskeHue cBeTa. 3aKOH OTpaskeHHUsA cBera. llaockoe
3epKayo. BeimyKJioe u BOrTHyTOe 3epKaJjia. lIpesomiieHue cBera.
3aKO0H IpeJIOMJIEeHUs cBeTa. X0 Jydyell B mpusMe. PasjokeHue
Gejioro ceera B crekTp. JImusa. PoKycHOe pPACCTOSIHHUE JIMH3bI.
3aBUCHUMOCTB XapaKTepa n300pakKeHUA OT PACIIOJIOMKEHN A IIPeJ-
MeTa OTHOCUTEJbHO JUH3bI. OnTryeckasa cujia JuH3bI. [Popmy-
Ja ToHKoOU JuH3bl. Hemocrarkm amui.] I'yiasz Kax omTuueckKasd
cuctema. OnTuuecKme IpubOOPHI.

OPOHTANbBHbIE 3KCMEPUMEHTANbHBIE 3A0AHNA

19. HaGuroneHue 3a o06pa3oBaHUEM T€HU OT IPEerpaabl.

20. Onpenesnenue 00JIaCTU TEHU U ITOJIYTEHU.

21. MccaenoBaHue OTPasKeHUs CBETa.

22. VccnenoBaHue ABJIEHUSA ITPEJIOMJIEHUSA CBETA.

23. BuIBO 3aKOHA IIPeJIOMJIEHUS CBeTa.

24. HaGamogeHne IIPOXOMKIEHNSI CBETA CKBO3b IJIOCKOIIAPAJI-
JIeIbHYIO IIJIaCTUHY.

25. HabuaromeHne IPOX0XKIeHUS CBETA CKBO3b IIPU3MY.

26. HabnromeHune siBJIEHUSA IIOJTHOTO OTPAKEeHUA.
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27. HaGaioneHue pasjiOsKeHUs CBETAa B CIHEKTP IPU HPOXOiK-
IEeHUU ero CKBO3b IIPU3MY.

28. HabGuamomeHne MOIPOXOMKAEHUS CBETOBOI'O NyYKa CKBO3b
JIUHBY.

29. lsmepeHUEe (POKYCHOTO PACCTOAHUS M ONTUYECKOM CHUJIBI
JuH3bl. VcciemoBaHme 3aBUCHMOCTUA (POKYCHOT'O PACCTOSHUS
OT CTPOEHUS JINH3bI.

30. HabGaromeHue n3o0paskeHnii B INH3aX.

31. UccienoBanue 3aBUCUMOCTH XapaKTepa M300paskeHnus OT
PacCIIOJIOKeHU A UCTOUYHUKA CBETA OTHOCUTEIbHO JUHSEI.

32. HabGuroneHnue n300pakeHnil B CICTEME 3ePKaJl.

33. Habaronenne onTUYeCKON NIIIIO3UN.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieamu:

o (JUBUUECKNE BeJIMUNHBI M X YCJIOBHBIE 0003HAUEHUA: IOKA-
3aTeab IPEJIOMJEHUA, (POKYCHOE PACCTOSIHWE JIMH3bI, OUTHUYE-
CKasdA CuJa JUH3bI, YBeJWUYeHWHe; eIUHUIILI dTUX BEJIUUYUH: M,
AITP;

e TEIJIOBLIE M XOJOJHbIE NCTOUHUKI CBETA;

o (passwl JIyHwI;

e OCHOBHBIE TOUKH 1 JINHUU JINH3LI;

e ONTHUYECKME HNPUOOPHI: 3epKaJjo, JUH3a, (poTroanmmapar, 0U-
KU;

e HEIOCTATKU 3PEeHU: 0JIM30PYKOCTD U JaJIbHO30PKOCTD;

e cocTas 0eJIoro ceeTa.

Pacnosnasamu:

e TEIJIOBLIE M XOJOJHbIE NCTOUHUKY CBETA;

e COJIHEUHBIE 1 JIYHHBIE 3aTMEHUA;

e JIYyUU MATAIONINHA, OTPAKEHHBIN, ITPEJTOMIIEHHBI;

o YIJUIBI ITAJI€HUS, OTPAIKEHNS, IPEJTOMICHUST;

e 3epKaJibHOe U Au(ddys3HOoe oTpaKkeHIe cBeTa.

Bocnpouszgodumbu:

o OIpeJeeHNsI MOHATUN: UCTOYHUK CBeTa, MHUMOe m300pa-
JKeHUue, IpelesIbHBIN yToJI IIOJHOTO OTPakKeHus, JIMH3a, POKYC,
(GOKyCHOE paccToAHNE, ONITUUYECKAs CUJIa JIUH3bI, JEeHCTBUTEIb-
Hoe n3obparkeHune, yBeJUUeHN s, aKKOMOJAIIs IJ1as3a, yroJ 3pe-
HUSA, PACCTOAHNE HAUJIYUIIIETO 3PEHNUT;

o OPMYJIBI: 3aKOHA IIPEJIOMJIEHUS CBETa, ONMTUUYECKOM CHJIBI
JWH3bI, YBEJINUECHUT;

e 3aKOHBI: 3aKOH IIPAMOJIMHEHHOr0 pacipoCcTpaHeHUsI CBeTa,
3aKOH OTPaKeHUs CBeTa, 3aKOH IIPEJOMJIEHUS CBETAa;

o [(bopMYyJTy TOHKOM JIUHSHEI. |
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Onucvieamu:

e HaOJIIOJaeMbI€ CBETOBBIE SIBJIEHISI;

e 0COOEHHOCTHU M300paskKeHusd IIpeaMeTa B 3epKaJie U B JIUH3E;

e CTPOEHUE I'JIa3a U €r0 OIITUYECKYIO CUCTEMY.

Ob6ssacnamo:

o (pmsuUecKue ABJIEHUA: 00pa3oBaHMUe TeHU U MOJYTEeHU, COJI-
HeUYHBbIe 1 JYHHbIE 3aTMEeHU A, IIOJTHOE OTPaKeHUe CBEeTa, NTUCIIeP-
CUIO;

e XOJ JTyUel B IpU3Me;

o IPOUCXOKICHUE PASYTH;

e XOJ JIyUYeH B CBETOBO/IE;

e OIITHYECKYIO CHICTEMY IJIa3a;

e 3aBHCHMOCTDH PA3MePOB N300PaKeHNA OT yIJjia 3PeHus;

e IPUYUHLI OJHUB0PYKOCTU U AAJBHO30PKOCTH U POJIb OUKOB
B X KOPPEKIIUU.

IlTonumamo:

e PA3HUILY MEKAY: TEIJIOBBIMU M XOJIOMHBIMU MCTOUHUKAMU
CBeTa; CBETOBBLIM ITYYKOM U CBETOBELIM JIYUOM;

o IIPUUMHY PaA3JI0KEeHUA 0eJIOr0 CBeTAa B CIIEKTP;

e [3aBUCUMOCTH ONTHUYECKOIN CUJBI JUHBBI OT paguycoB cde-
PUYECKUX TOBEPXHOCTEN, OTPAHNUYNBAIOIIUX JTUTH3IY; |

e TPAHUIILI IPUMEHUMOCTH 3aKOHA MPAMOJNHETHOTO PACIIPO-
CTpaHEeHUs CBeTa.

Ymemn:

e IPUMEHSATL 3HAHUA 3aKOHOB IIPAMOJINHENHOr0 pacupocTpa-
HeHUS, OTPAKEHUA U IIPEJIOMJIEHNS CBeTa K 00bsICHEHUIO ABJe-
HUN;

e CTPOUTHL: M300paKeHUe ImpeaMeTa B ILIOCKOM 3epKaJjie, X0
Jyuell B Ipua3Me, X0 Jiyueil B JuH3e, n300parkeHne IIPeIMeTOB,
maBaeMbIX JMH30M;

e BHIUHCJIATH: ONTUUYECKYIO CUJY JUH3LI II0 U3BECTHOMY (ho-
KYCHOMY PacCTOSTHUIO, K1 HA000OPOT; YBeJIMUEHNE.

o [ompeesisiTh HeMB3BECTHBIE BEJINUYNHBI, BXOAAIINE B (hOpMY-
JIy TOHKOM JINHSHI. |

Hcenoavzosameu:

e METOABI HAYYHOTO ITO3HAHUSA NPU U3YUEHUU ABJeHUI (IIps-
MOJIMHEMHOTO PAaCOPOCTPaHEHUs, OTPaKEeHUA U IIPEeJOMJIEHUA
cBeTa).

ConHue v 3Be3abl 4 Y [4 4]

Teneckon. Pasmepsr u crpoenme Cosniia. ConHeuHas
DHEPTUsd, ee 3HAUEHUeE IJIA Halllell miaHeTsl. TepMosanepHbie pe-
aKIuu Kak ucTouHuK sHeprum CosHila. BausHue MarHUTHOTO
IIOJIsA Ha Ipoliecchl, mpoucxondiiue Ha Comame. CosHeuHasd ak-
TUBHOCTDb U €€ MPOABJEHU: IIATHA, BCIBIINIKN, IPOTYOEePaHIIbI.
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IlepuoanYHOCTh COJTHEUHOII aKTUBHOCTHU U €€ BIUAHUE Ha OKO-
JI03eMHOE IIPOCTPAHCTBO.

PasHooOpasue 3Be31 1 0OMIHOCTL UX nMpupoabl. Hamra IManak-
Tuka. [Ipoucxo:xgenue 3Be3n. 'asonbljaeBbie o0IaKa.

OPOHTANbHOE 3KCMEPMMEHTANBHOE 3AJAHUE

34. l3yueHne COJTHEUHbBIX IIATEH.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieamu:

e IIOHATUSA: TEJECKOIIl, 3Be3na, Maeunsit IlyTrs, amakTuka,
paccessHHBIE U IIIapOBbI€ 3Be3IHbI€ CKOIJEHUs, 3Be3JHEBIE acco-
IUAINN;

o pasmepsl CoaHIA;

o IPOSIBJIEHUSA COJIHEYHON AKTHUBHOCTH: IISTHA, BCHBIIIKU,
OTpoTyOepaHIIbI.

Bocnpouszgodumbu:

e OIIPEMeJeHUS MOHATUN: 3Be3/1a, 3Be3JHbIe CKOILIICHU .

Onucvieams:

o Hammy 'amakTuky;

o cTpoenue CoaHIIA;

e Ta30IIbIJIeBbIE 00JIAKa;

e pasHOOOpasue 3Be3[ U OOIIHOCTDL UX IIPUPOIbI;

o TEPMOSAEPHBIE PeaKIui KaK NCTOUHNK sHepruu CosrHIa;

e BJIUAHMNE COJHEYHON AKTHUBHOCTH Ha OKOJIO3eMHOE IIPO-
CTPaHCTBO.

ObssacHamo:

o BJAMAHNE MATHUTHOT'O MOJIS HA IIPOILECChI, TPOUCXOAAIILE
Ha CoutHIle;

o IIPOUCXOKIAEHUE 3BE3I;

o MEPUOAUUYHOCTH COJTHEUHON aKTUBHOCTH.

Ymemuw:

o IPUMEHSATH HOJYUYEHHDbIE 3HAHUS AJIA U3YUEHUI COTHEUHBIX
IATEeH.

Pe3sepBHoe Bpems 3 u [8 u]

9 knacc (70 4 [105 4], 2 4 [3 u] B Hepento)

s usyuenusa Kypca B IIOJTHOM o0beMe IoTpebyercs
105 u. OgHAKO ecyu, COTJIACHO YUeOHOMY ILJIaHY IITKOJLI, HA U3Y-
yeHre (PUBUKM OTBeAeHO JUMIL (0 U, TO YUYHUTEJI0 IPUIETCS
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mepelTu Ha paboOTy IO COKPAII[EHHOMY BapuaHTy IIPOTPaMMBbI.
B sToMm cayuae cienyeT MCKJIIOUYNTH U3 IPOTPaMMbI MaTepUall,
TIOMEII[eHHBINA B KBaJPaTHBIX CKOOKaX.

MexaHuyeckoe ABMKEHME N €r0 XapaKTepUCTUKM
84 [11 y]

Ompepenenre MEXaHNUYECKOIO IBUKEHNA. BUALI IBUKe-
HUS: TIOCTyIlaTeJbHOE, BpalllaTejbHoe, KojJebaTeabHOoe. Xapak-
TePUCTUKN MEXaHHUYECKOr0o ABM)KEHUSA: KOOPAUHATHI, Paguyc-
BEKTOD, TPAEKTOPUS, IYTh, IepeMelleHe, CPeIHAsS U MI'HOBEH-
Has CKOPOCTU, ycKopeHue. OmpenesieHUs PABHOMEPHOTO U PaB-
HOYCKOpPeHHOro apmxennii. Cucrema orcuera. OTHOCUTEJIBHOCTD
MEeXaHUUYECKOro ABMMKEHUS KaK 3aBUCHMOCTH XapPaKTEePUCTUK
MeXaHNUYEeCKOro JBUKEHNS OT BBIOOPA CHCTEMBI OTCUETA.

OPOHTANBHbIE 3KCMEPUMEHTANbHBIE 3A0AHNA

1. NsyuyeHmre 3aBUCUMOCTH IIePeMeIleHsI OT BEIOOPA CUCTEMbI
oTcuera.
[2. I3yueHMe OTHOCUTEIbHOCTH MEXaHUUYECKOTr0 IBUIKEHUI. |

MPEAMETHbBIE PE3YJIbTATbI OBYHEHNA

Hasvieameo:

o (pusHMUeCKUe BeINUNHELI U UX YCJIOBHBIC 0003HAUCHUA: PAH-
yCc-BeKTOp, IIyTh, IIepeMeIlleHrne, BpeMsi, CKOPOCTb, YCKOPEHNE;
eQUHUILI 9TUX BEJIMYNH.

Bocnpouszgodumbu:

e OIIpeJleJIeHUsA MOejieli MexXaHWKHW: MaTepuabHas TOUYKa,
3aMKHYyTas CUCTEMAa TeJI;

o OIIPEIeJICHUS MOHATUHN 1 PU3NUECKUX BeJINUYNH: MeXaHuJe-
CKOe [BHU’KeHUe, CHICTeMa OTCUeTa, TeJO OTCUeTa, TPAeKTOpHUd,
pPaBHOMEpPHOE IIPSIMOJHHENHHOEe N PABHOYCKOPEHHOE MNPSAMOJIU-
HeliHOe IBUKEeHNS;

e (hOPMYJIBI: CKOPOCTH U IIYTU PAaBHOMEPHOIO ABUMKEHUS, IIe-
peMelleHusI, CPegHeH CKOPOCTHU, YCKOPEHM;

o IIPUHIIUI OTHOCUTEJILHOCTY JBUMKEHNA.

Onucvieamu:

o HAOJIIOLaeMble MEXAHUYECKIIE IBJICHIS.

IIpusodumuv npumepbl:

e PA3JIMUYHBIX BUIOB MEXaHUYECKOTO IBUIKEHUS;

e CHCTEM OTCUYETA.
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ITorumame:

e BEKTODPHBIN XapakKTep (PU3WUYECKUX BEJUYUH: IIepeMelre-
HUS, CKOPOCTU, YCKOPEHUS;

e OTHOCHUTEJIbHOCTD IIePeMeIleHnsd, CKOPOCTH;

e OTHOCUTEJbHOCTH MEXaHNUYECKOTO ABUKEHUA.

Ymemeu:

e U3MEPATH CKOPOCTh PABHOMEPHOT'O JBUKEHUS, MTHOBEHHYIO
U CPEHIOI0 CKOPOCTh, YCKOPEeHWe PaBHOYCKOPEHHOTO ABUKEHUA;

¢ [BBIIOJIHATH IIOJ PYKOBOJACTBOM YUUTEJA WUJIU II0 TOTOBOH’
UHCTPYKIIUU SKCIEPUMEHT II0 M3YUEHUI0 OTHOCUTEJIBHOCTU Me-
XaHUUYECKOTO ABUKEeHU . |

ITpumenamo:

o KMHEeMaTHuYeCKNe ypaBHEHUA ABUIKEHUS K PeIleHnIo 3agau
MeXaHUKH.

Kaaccugpuyuposamnw:

o PA3JIMUYHBbIE BUABI MEXAHUUYECKOTO IBUIKEHUI.

Ob6ob6uwamu:

e 3HAHUS: 0 KUHEMAaTNYECKNX XapaKTepPUCTUKax, ob ypaBHe-
HUSAX ABUMKEHUA; O JUHAMHUECKUX XaPaKTEePUCTUKAX MeXaHU-
YeCKUX SABJIEHUM.

Baadembv u 6btmb 20moBbLMU NPUMEHAMDY:

e METObl €CTECTBEHHO-HAYYHOTO MO3HAHUS, B TOM UHCJIE KC-
cJeloBaTeJIbCKUM, K U3YUEHUIO MEXaHUUECKUX SIBJICHUN.

Hnmepnpemupogamus:

o IpeAIloJIaraeMble UJIN IMOJIyYeHHbIe BBIBOBI.

Ouenusamo:

e CBOIO IeATEJHLHOCTD B IpoIlecce yueOHOTro IIO3HaAHUA.

3aKoHbl AMHaMUKKM 8 4 [11 4]

Poanr B3aumogeiictBua B mnpupose. BsaumogeiicTBue
Tes. Ilepemaua B3amMoOAeWCTBUA MOCPEACTBOM moJei. B uem
IPOABJIAETCA B3AMMOIEHICTBUE TEJI.

Cuya KaKk BeJnWUYMHA, XapaKTepusyiollas B3aumMozelicTBUe.
PasjiuuHble BUIOBI B3aMMOMAEWCTBUSA W Pa3JIUUYHBIE TUIILI CHJI.
Cioxxenue cuji. PaBHOmelicTByIOIIasa CIJIAa.

IlepBriii 3axoH HbrooToma. Macca kKak Mepa HMHEPTHOCTH.
Bropoit 3akoun Herorona. Equnanuiia cuabl. Tperuii 3akox HbroTo-
Ha. [IHepriuasbHble U HEMHEPIIUAJIbHBIE CUCTEMBI OTCUETA. |

OPOHTANbHbIE 3KCMEPUMEHTANBbHBIE 3ALAHNA

[3. IIpoBepKa ycaoBus paBHOBeCHUA TeJia. |
[4. SBaxoubl HbI0TOHA B pa3JIWYHBIX CUCTEMAaX OTCUETA. |
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MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Hasvieamu:

e (hmBMUecKUe BeJIMUYNHBI U UX YCJIOBHBIE O003HAUEHUA: Mac-
ca, yCKOpeHUe, CUJIa; eMUHUIILI 9TUX BEJINUYUH.

Bocnpouseodumbu:

e OIIPEZIeJIEHUA IMTOHATHUI: Macca, CUJa;

e 3aKoHbI HrioTOHA.

IIpusodumuv npumepbl:

e PA3JINYHBIX BUJOB BBAMMOIEHCTBUI;

o [MHepPIIMANBHBIX U HEMHEPIIUAJIBHBIX CUCTEM OTCUETA. |

O0ssacHAMY:

o QuU3UUecKUe $ABJIEHUS: B3aUMOJEHCTBUE TeJ, dABJEHUE
UHEPIUU.

ITonumamu:

e UTO Macca — Mepa MHEPTHBIX U I'PABUTAIMOHHBIX CBOMCTB
TeJsa;

e CUJIy KaK Mepy B3auMMOJENCTBUA Tejla C APYTUMU TeJjia-
MUu;

¢ [cyIlllecTBOBaHME TPAHUIT IPUMEHUMOCTH 3aKOHOB HbIOTO-
Ha;]

e QyHIAMEHTAJIbHYI0O DPOJb 3aKoHOB HplOTOHaA B KJjlaccuue-
CKOU MeXaHUKe KaK (PU3UIECKOI TeOPUU.

Cunbl B MexaHuKe 7 4 [9 y]

Cuia ynpyroctu. 3akoH I'yka. Cua tarorenusi. 3aKoH
BCEMUPHOI'O TAIOTEHMUs, ero IPOABJeHus B npupoge. Cuia Tsa-
sKectu. ComocraBjieHre CUJIbI TSAMKeCTH, Beca u macchbl. Cuia Tpe-
HudA. [IpuunHbl BOSHUKHOBEHUA TpeHus. Bunsl Tpenusa. Tpenue
B IIPUPOJie U TEXHUKE.

OPOHTANBHBIE 3KCMEPUMEHTANbHBIE 3AAAHNA

5. UccaemoBanue CUJIBI YIIPYTOCTH.

6. VlzyueHue CUJIbI TPEHUSA ITOKOA.

7. UccnenoBaHue 3aBUCUMOCTU CUJBI TPEHUS CKOJIbXKEHUSA
OT CHUJIBI JaBJIEHUS TeJia Ha OIOpY.

[8. IsamepeHMe »KeCTKOCTHU IIPYIKUHBI. |

[9. Pacuer yckopeHus Teja, ABUIKYINETOCS IO IeHCTBUEM
HECKOJBKUX CHUJI. |
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MPEAMETHBIE PE3YJIBTATbI OBYYEHNA

Hasvieamo:

o (pUBUUECKNE BeJIUUYNHBI U UX YCJIOBHBIE 0003HAUECHUA: CUJIA
YIIPYTOCTHU, »KECTKOCTDb, CHUJIa TATOTEeHUS, FPAaBUTAIMOHHAA II0-
CTOAHHAsA, CUJIa TSAXKECTHU, BeC, CUja TPeHUuA, KodapuimeHT rpe-
HUSA CKOJbIKEHUA; eIUHUIBI 9TUX BeJINUNH.

Bocnpousgodumeu:

e OIIpe/ieJIeHUsSI TOHATHUI: CUja TAMKECTU, Cuja YIPYrocTu,
cuJjia TpeHus, Bec;

o )OPMYJIBI: CUJIBI YIIPYTOCTH, CUJIBI TAXKECTH, CUJIBI TPEHU;

e 3aKOHBI: 3aKOH ['yKa, 3aKOH BCEMUPHOTO TATOTEHUA.

ObssacHamo:

e IIPOSBJIEHIE CUJIBI TPEHUS, CUJILI YIPYTOCTHU;

e CJIOJKEHUe CUJI, JeHICTBYIOIUX Ha TeJO;

o IPUMEHEHVE 3aKOHOB MEeXaHUKH! B TeXHUKeE.

IToHumamuw:

e CYIIIECTBOBAHUE PA3JINUYHBIX BUIOB CIJI;

e POJIb: CHUJIBI TPEHUSA B IPUPOJE, CUJIbI TATOTEHUA, CUJILI YII-
pyrocru;

e CYII[ECTBOBaHIE I'PAHUI] IPUMEHNMOCTU (PU3NUECKUX 3aKO0-
HOB U Teopui (Ha mpuMepe 3aK0OHA BCEMUPHOTO TATOTEHUA).

Ymemuw:

o OIPEeJSATh HeN3BeCTHbIe BeJUUUHbBI, BXOAsAINe B (hopMy-
JIbI: CUJIBI yOpyroctu (3axoHa I'yka), CUJIBI TAMKECTU, CUJILI TPe-
HUS;

e CTPOUTH rpad)KM 3aBUCUMOCTH: CUJILI YIIPYTOCTHU OT Aedop-
Malliu, CUJbI TPDEHUA OT CUJIBI HOPMAaJIbHOTO JaBJIeHUd;

e IO FPaUKaM ONPEIeSSATh 3HAUEHUSI COOTBETCTBYIOIINX Be-
JUYUH.

ITpumenamu:

e 3HAHUS II0 MEXaHHKe K aHAJIU3y U OO0bSICHEHUIO SABJIEHUI
OIPUPOILI.

3aKoHbI COXpaHeHUA B MexaHuKe 13 4 [19 y]

Bropaa ¢popmynupoBka BToporo 3akona HeroTona. M-
IyJbC TeJla U CUCTEMBI TeJl. 3AaKOH COXpaHeHud nMnyJjabca. Peak-
TUBHOE ABUKEHUe.

Mexanuueckass paboTa ¥ MOIIIHOCTL. JHeprus. Buasl Mmexa-
HUUYECKOHN sHepruu. 3aKOH COXPAHEHMUs MeXaHHNUYECKOHN »SHep-
run. MexaHuU3MEBI. «30JI0TO€ IPaABUJIO» MeXaHUKU. Koadpuiru-
€HT II0JIe3HOTO AeNCTBUSA MEXaHU3MOB.
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OPOHTANBHbIE 3KCMEPUMEHTANbHBIE 3A0AHNA

10. Ompenenenue paboOThl CUJI TAMKECTH, YIPYTOCTA U Tpe-
HUS.

11. UccraemoBanue CBOMCTB IMPOCTHIX MEXAHM3MOB Ha IIPUMe-
pe HaKJIOHHOII IJIOCKOCTH.

12. Onpepesienrie paboThl IO MOABEMY Tejla C HMCIIOJIb30Ba-
HUeM HAKJOHHOM IIJIOCKOCTH U 0e3 Hee.

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Hasvieameu:

o (pusuMUecKUe BEeJIUMUYUHBI ¥ UX YCJIOBHBbIE 0003HAUEHUS: UM-
IyJIbC CUJIBI, UMIIYJIBC Tejla, MeXaHnuecKasi paboTa, MOIIHOCTb,
MeXaHUUYeCcKas SHeprusd, IMOTeHIHAJbHas SHEePrusd, KUHeTude-
ckasa sHeprusd, KII; etTMHUIBI 9TUX BEJIUUYNH.

Bocnpouseodumbu:

o OIIPEJeJIeHUS HOHATUN M (PU3NUYECKUX BEJINUMNH: UMIIYJIbC
CUJIbI, WMIIYyJILC TeJjia, MeXaHuduecKas paborTa, MOIIHOCTD,
KII[I mMexaHU3MOB, IIOTEHIHAJbHAd U KUHETHUUYECKAas dDHep-
Tusd;

o GOPMYJIBLI: UMIOYJIbCA TEJa, KWHETUYECKON U IMOTeHIIUAIb-
HOMU sHepruu, paboTsl, moiraocTu, KIIII;

e 3aKOHBI: 3aKOH COXPaHEeHUA UMITYJIbCa, 3aKOH COXPaHEHUS
SHEPI'UU B MEeXaHUKe;

e «30JIOTOE IMIPaBUJIO» MEXaHUKMU.

Onucvieamy:

e HabJIOMaeMble MEXaHUUYECKUE SIBJICHUA.

Ob6ssacnamo:

o IpeBpallleHre MOTeHIINAJIbHON 1 KUHETUUYEeCKON SHEePruu 13
OJHOT'O BUJA B APYIOii;

o IIPUMEHEeHNe 3aKOHOB MeXaHUKU B TeXHUKE.

Ilonumamo:

e DHEPIrui0 KaK XapaKTEePUCTUKY CIOCOOHOCTH Tejla COBep-
mraTh paboTy;

e 3HAUEHIE 3aKOHOB COXPaHEHU B MeXaHUKe.

Ymemeu:

e OIIPEJIeJISITH HEeM3BECTHBIE BEJUUYUHBI, BXOAAIINE B (hopMy-
JIbI: MeXaHWYeCcKol paboTsl, moiHOoCcTH, KITII;

e [BuzmetTs u popMynaupoBaTH IPOOJIEMY; MJIAHUPOBATH IIOUCK
perieHus IPOO0JIeMbI; OMPEIeasaTh U (POPMYJIUPOBATHL PabOUYIO
TUIIOTE3Y; |

e [OoTBICKUBaATH CITIOCOOBI ITPOBEPKU PEIIeHU A TPOOJIEMBI. |
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Ilpumenamu:

e IIPDOCTHIE MEXAaHMU3MBI,;

e BHAHUS II0 MEXaHMKE K aHAJIU3y U O0BSACHEHUIO ABJIEHU
IIPUPOLBI;

o [M3yueHHBIE 3aKOHBI U YPAaBHEHUSA K PEIeHni0 KOMOUHUPO-
BaHHBIX 3a/a4 II0 MEXaHUKE; |

e MEeTOAbI €CTECTBEHHO-HAYYHOI'O IIO3HAHUA IIPDW HU3YUYEHUNU
MeXaHNUYeCKUX SABJIEHUMA.

Oob6o6wamo:

o 3HAHUS HA TEOPETUUECKOM YPOBHE.

Humepnpemuposamu:

e ITPeAIIoJiaraeMbi€ UJIN IIOJIYyUYEeHHBbI€ BBIBO/BI.

NpamonuHeitHoe pBUXKeHMe 8 y [17 y]

Crioco0bI 3aIaHUSA MEXaHNYECKOTO ABUIKEHUA: TabauIa,
ypaBHeHUe, rpa)uK.

PaBHoMmepHOoe NpsAMOJMHENHOE [ABUMKEHMHE. SaBUCHUMOCTDH
CKOPOCTH, IIepeMeIlleHnsT U KOOPAWHATHI OT BPEMEeHU ABUIKe-
HUS.

PaBHOyCKOpeHHOE NBUKEHNE. 3aBUCUMOCTb YCKOPEHUA, CKO-
pocTu, IepeMeIleHnus W KOOPAWHATHI OT BPEeMEHU ABUIKEHUS.
[BoeiBOA hopMYyJIBI IIEPEMEIIIeHU S IPY PABHOYCKOPEHHOM ABUKE-
HUU. ]

CBobOogHoe majseHue TeJs. [IBU)KeHUe TeJia, OPOIIEHHOTO Bep-
TUKaJbHO BBEPX.

Bec Tena, gBuskyierocs ¢ yckopeuuem. Ileperpyska. HeBeco-
MOCTb.

[Crosxuoe nBuikeHme. [[BusKeHme Teja, OPOIIEHHOTO TOPU-
30HTaJbHO. [[BUKeHNe Tesa, OPOIIEeHHOTO IO YyIJI0M K TOPU30H-
Ty. [IpyHIIUI HE3aBUCUMOCTH JBUKEHUIA. |

OPOHTANIbHOE 3KCMEPMMEHTANBHOE 3AJAHUE

[13. Habaromenue siBJIeHUIT HEBECOMOCTH U IIEPETPY3KH. |

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieame:

° (pnanqecrcne BE€JIMYMHBI 1 X YCJIOBHBIE O603Ha‘IeHI/Iﬂi Imepe-
MellleHle IPY PABHOYCKOPEHHOM IBUKEHN, YCKOPeHMe CBOOOI -
HOTO TaleHUsd, BePTUKAJbHASA U TOPU3OHTAJbHAS COCTABJISIO-
I11e CKOPOCTH.
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Bocnpousgodumbu:

e OIIpEJIeJIEHUS TTOHATUN U (PU3UUYECKUX BEJIUUYUH: PABHOMED-
HOe TIPAMOJIMHEHHOe ABU)KEeHNEe, PABHOYCKOPEHHOe ABUKEeHUue,
cBOOOJHOE IaJIeHUE;

e (hopMyaBI TIEPEMEIIEHUA, CKOPOCTH 1 YCKOPEHUA: IIPU PaB-
HOMEPHOM IIPAMOJUHENHOM JBUKEHUN, PABHOYCKOPEHHOM JIBU-
JKeHUU, CBOOOJHOM IaieHu!, [IBUKEHUH TeJia, OPOIIIeHHOTO I'o-
PUB30HTAJBHO; ABUKEHUU TeJia, OPOIIIeHHOTO 1o YIJIOM K I'OpHu-
30HTY].

ObsacHaAMY:

e HEBECOMOCTbD, IEPETPY3KHU.

Onucvieamu:

o HabJIOJaeMble BUIBI JBUKEHUA.

IIpumenamu:

e KMHEMAaTUYEeCKUEe YPAaBHEHUS JBU)KEHUA K PEIIeHnIO 3aau
MeXaHUKWH;

e 3aKOHBI HpbioTOHA u QOPMYJBI K peEIIeHWI0 3aJad Ha
PaBHOYCKOPEHHOE ABUIKEHUE TeJ B BEePTUKAJBHOI IIJIOCKOCTH,
[HAa cil0:KHOE NBUXKEHUE].

Ymemeu:

e CTPOUTH, AaHAJU3UPOBATH U UUTATH I'pa)MKU 3aBUCUMOCTU
OT BpeMeHU: MOAYJISA U MIPOEKITUU YCKOPEHU I PABHOYCKOPEHHOTO
IBUKEHUSA; MOAYJA U IPOEKIINY CKOPOCTU PABHOMEPHOI'O U paB-
HOYCKOPEHHOTO ABUKEHUS; KOOPAUHATHI, MPOEKIITNU U MOJIYJIs
mepeMeIleHsI PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO JABUYKEHUS;
ompenessaTh MO rpa@uKaM 3HAYEHUS COOTBETCTBYIOIIUX BeJIU-
YUH;

e UBMEPATH CKOPOCTHh DPABHOMEPHOTO ABUKEHWSA, MTI'HOBEH-
HYIO U CPEJHIOI0 CKOPOCTh, YCKOPEHNE PAaBHOYCKOPEHHOTO JBU-
SKeHUd;

e BBIIIOJIHATH IIOJ PYKOBOJCTBOM YUUTEJNA WJU IIO0 TOTOBOI
UHCTPYKIIUU SKCIEPUMEHT 10 U3YUEHUI0 3aKOHOMEPHOCTH PaB-
HOYCKOPEHHOTO ABUKEHUA;

e BANIMCHIBATH YPaBHEHUA IO rpadmKaM 3aBUCUMOCTH OT Bpe-
MEeHU: IPOEKINU U MOJYJIS TIepPeMeIleHnsI, KOOPAUHATHI, ITPOeK-
UM U MOAYJSA CKOPOCTHM PaBHOMEPHOTO M PABHOYCKOPEHHOTO
IOBUKEHUS.

JiBu3KeHUe No OKPYIKHOCTU 54 [8 u]

PaBHOMepHOe nBUIKEeHME Tejia IO OKPYIKHOCTU. XapaK-
TEPUCTUKU ABUMKEHUA: YToJ IIOBOPOTA pasuyca-BeKTopa, yIJo-
Basg CKOPOCTb, IIEePHOJ U YacToTa obpalleHudA; JIMHEeHHad CKO-
pOCTB, ee HAIIpaBJIeHNE U COOTHOIIEHUE C yIJIOBOH CKOPOCTHIO;
IeHTPOCTPEMUTEJIHFHOE YCKOPEeHUe, er0 HallpaBJIeHue U MOAYJIb.
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[BuikeHne mjaHeT W CIyTHUKOB. IlepBad KocMuuecKas CKO-
pOCTh, BTOPasg KOCMIYeCKasd CKOPOCTh.
JBu:xkeHnue Tes Ha moBopoTax. [[leHTpo6EeKHBIE MEXaHU3MBI. |

OPOHTANIbHOE 3KCMEPMMEHTANBHOE 3AJAHUE

14. OupeneneHre XxapaKTePUCTUK ABUKEHUA TeJIa II0 OKPYIK-
HOCTH.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Hasvieamo:

o (huBMUECKME BeJIMUYNHBI U UX YCJIOBHBIE 0003HAUEHUSA: YTOJI
II0OBOPOTAa paszuyca-BeKTopa, yriioBasd CKOPOCTh, IIeproj odparre-
HU, YacToTa obpalreHus, JUHellHadA CKOPOCTh, IIeHTPOCTPEeMU-
TeJbHOE YCKOPEeHUe; eUHUIIbI 9TUX BEeJUUYUH.

Bocnpouszgodumebu:

e OIIpe/ieJeHUS MTOHATUN U (PUBUUECKUX BeJINUYNH: PABHOMED-
HOe JBUIKeHUe II0 OKPYXHOCTH, IIEPUOJ 1 YacToTa obpaleHund,
IeHTPOCTPEMUTEIbHOE YCKODEeHUe, IepBasg KOCMUYecKas CKO-
pPOCTh, BTOPas KOCMUUYECKasa CKOPOCTh, MOAbeMHAasA CUJIA;

e (DOPMYJIBI: YTJIOBO CKOPOCTH, IMHEMHO CKOPOCTH, IIEPBOH
KOCMUYECKOII CKOPOCTU, BTOPOHl KOCMUUECKOU CKOPOCTU, IIEPU-
oJ1a oOpaIleHns, IeHTPOCTPEMUTENIBHOTO YCKOPEHUA.

Ob6sscHAMY:

o IBUIKEHUE TeJ Ha IOBOPOTAaX:

o IBUIKEHUE CIIyTHUKOB U IIJIaHET;

o [paboTy 1eHTPOOEKHBIX MeXaH3MOB].

ITpumenamu:

¢ 3aK0HBI HpIOTOHA U () OPMYJIBI K PEIIeHNIO 3a/1a4 HA JBUMKE-
HUE TeJI 10 OKPYKHOCTH, IBUKEHUE CIIyTHUKOB U IIJIaHET.

BpawarenbHoe ABUXKeHMe Tena 3 4 [8 u]

BpamarensHoe petictBue cmabl. Ilinedo cuabl. MomeHT
cuubl. IIpaBuIoO MOMEHTOB.
VYciioBue paBHOBeECHUA TeJjla, UMEIOIEero ochk BpamieHus. I eHTp
TSXKEeCTHU TeJsia. Buabl paBHOBecusa. [3aKOH paBeHCTBa padboT mpu
UCII0JIb30OBAHUHU IIPOCTHIX MEXAHU3MOB. |

OPOHTANbHbIE 3KCMEPUMEHTANBbHBIE 3ALAHNA

15. VccienoBanue BpaliaTeIbHOTO AeICTBUS CUJIBI.
16. YcioBue paBHOBECUS Tejia, UMEIOIIEeTro OCh BPAIlleHUA.
17. OupeneneHue IeHTPA TAMKECTHU IIJIOCKOU (PUTYPHI.
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MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Hasvieamu:

o (huBUUECKUE BEJUYUHBI U UX YCJIOBHBIE 0003HAUEHUS: TLIe-
Y0 CHUJIbI, MOMEHT CUJIbI; EAUHUIIBI STUX BEJINYNH.

Bocnpouseodumbu:

o OIIPEMEJIeHUA MOHATUIH U (PU3UUECKUX BEJIUUUH: IEHTP TA-
JKecTu TeJia, [pbIuar, 0JI0K];
(GpopMyay MOMEHTA CUJIBI;
yCJIOBWE PABHOBECHS TeJa, UMEIero OCh BpaIlleHud;
yCJIOBYIE PABHOBECHUA TeJIa, UMEIOIIETO IJIOIAAb OIOPHI;
IPaBUJIO MOMEHTOB.

O0ssacHaAMY:

e BpalllaTeJbHOE [OelfiCTBMEe CUJIbI, [3AKOH paBeHCTBa paboT
TIPU UCHOJB30BAHUU ITPOCTHIX MEXaHU3MORB].

Onucvieamu:

e BUJBI PABHOBECU .

IIpumenamuv:

e IPABUJIO MOMEHTOB, [IIPOCTHIE MEXAHU3MHBI|.

MexaHu4yecKue Kone6aHus 1 BOJHbI
13 4 [17 ]

Konebarenbuoe apumikenme. XapaKTePUCTHUKU [ABUMKeE-
HUA: aMILUIUTYa, IIepuoj, yactora, pasa, cMmerieHue 1mo gase.
T'apmoruueckue KoJsiebaHMsi. 3aBUCUMOCTb KOOPAWHATHI U CKO-
pOCTH OT BpeMeHU IPU TapMOHUUYECKUX KOJIe0aHUAX TeJia.

IIpy:®uHHBIN 1 MaTeMaTUYeCKUHA MasaTHUKU. Ilepuon cober-
BEHHBIX KoJieOaHmuii. BeiHy:KIeHHbIe Kosebauusd. Pesonanc. AB-
TOKOJIeOaHUA.

MexannuecKkue BOJIHBI. MexXaHM3M pacOpoOCTpPaHEeHUs KoJie-
OaHui B ynpyroii cpeae. JlinHa BosHbI. [lomlepedyHblie U IPOA0JIb-
HbI€ BOJIHBI.

3Byk. McTOUHMKY M NPUEMHHKHN 3ByKa. PacmpocTpaHeHue
3BYKa B pa3InuYHBIX cpeax. CKOPOCTh 3ByKa. XapaKTePUCTUKU
3ByKa: cuJia 3ByKa, 'POMKOCTh, BbICOTAa TOHa, TeMOp. [CoekT-
pajnbHBIN aHaJIN3 3ByKa, ero IpuMeHeHue. |

JJIeKTPOMArHUTHBIE KoJyiebaHus. CoBamgeHne CKOPOCTH CBeTa
CO CKOPOCTBIO 3JIEKTPOMATHUTHOM BOJIHBI. CBeT KaK 4YaCTHBIA
cJIyuail SJeKTPOMAarHuTHOM BoJyHBI. IIlKaja sJaeKTpoMarHuT-
HBIX BOJH. [[pUHIUIIBI PAAUOCBA3SU U TeJEeBUJEHUA. [DIJIEKTPO-
MarHUTHBIE BOJIHBI 13 I1yOuH BeeseHHOIM. |
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OPOHTANIbHbIE 3KCMEPUMEHTANBbHBIE 3ALAHNA

18. NccaemoBaHue 3aKOHOB KOJeOAHUII MaTeMaTUYEeCKOI'0
MaATHUKA.

19. UccrnemoBanue 3aKOHOB KOJEOAHUM NPYKUHHOIO MAasST-
HHUKA.

MPEAMETHBIE PE3YJIbTATbI OBYYEHNA

Ha3svieameu:

o (JUBUUECKIE BEJIMUNHLI U UX YCJIOBHBLIE 0003HAUEHUA: CMe-
mieHue, aMIJINTY A, IePUOM, YacTOTa, AJMHA BOJHBI, CKOPOCTh
BOJIHBI, (pa3a; eqUHUIIBI 9TUX BEJIUUNH;

e [OTKpPBITUA, CAETIAHHBIE C IOMOIILIO PAAMOTEIECKOIIA. |

Bocnpouszgodumebu:

e OIIPENEJIEeHUA MOJIEJIe MEeXaHUKM: MaTeMaTUYeCKUN MasdT-
HUK, IPYKUHHBIN MagTHUK;

e OIIPEEeJEeHUS IOHATHUI M (PU3UUECKUX BEJIUUYUH: KoJiebda-
TeJIbHOE IBUJKeHNe, BOJHOBOE IBUKEHHe, CBOOOIHBIE KoJeba-
HUfA, cCOOCTBEHHbBIe KOJeOaHuA, BBIHYKIEHHbIe KoJie0aHusA, pe-
30HAHC, IIOIlepevuHasi BOJIHA, IPOJOJbHAA BOJHA, CMeEIleHue,
aMILIUTyOa, IIePHuoJ, YacToTa KoJebaHUI, AJUHA BOJHBI, CKO-
POCTEL BOJIHBI, 3BYK;

o GOPMYJIBI: AJIWHBI BOJIHBI, IepHOAa KoJeOaHUi MaTeMaTH-
YeCcKOro MasATHUKA, Iepuoaa KoJebaHUN NPYKUHHOTO MAaATHU-
Ka, CKOPOCTHU BOJIHEI.

Oo6ssacuamo:

e BOBHUKHOBEHIE Pe30HAaHCa;

e PacIIpocTpaHeHUEe 3ByKa B Pa3/IMUHBIX CPeIax;

o TIPOILECC YCTAHOBJIEHUS KOJIeOaHUI IIPYKUHHOIO 1 MaTeMa-
TUYECKOT0 MASITHUKOB, HPUUYMUHY 3aTyXaHUA KoJebaHUil, Ipe-
BpallleHle SHePTur Ipu KojJebaTeIbHOM ABUIKEHUU, IIPOIlecc 00-
pasoBaHus Oeryiei BOJIHbBI, CBOMCTBA BOJHOBOIO ABUKEHUA.

IIpusodumos npumepod:

e K0JIOATEJIHHOTO 1 BOJITHOBOTO IBUKEHUIA;

e yUeTa U NCIOJb30BAHUS PE30HAHCA B IPAKTUKE.

ITpumenamo:

o (DOPMYJIBI IIEPUOJA U YACTOThI KOJIeOAHUN MaTeMaTUUYeCKO-
o U IPYKUHHOTO MaATHUKOB, NJIMHBI BOJHBI K PEIIeHUIO 3a1a4;

e 3HAHUS HPU BBIMIOJHEHUHU IO PYKOBOACTBOM YUUTEJS MU
II0 TOTOBO¥ MHCTPYKIIMHU SKCIIEPUMEHTOB 10 M3yUEeHUI0 KoJjeba-
HUI MaTeMaTHUYeCKOT0 U IIPYKUHHOTO MasATHIKOB.

ITonumamo:

e XapaKTep 3aBHCUMOCTHU IIepuoja KoJiebaHuii MaTeMaTude-
CKOI'0 MAaATHUKA OT AJIUHBLI HUTU 1 OT YCKOPEHUSI CBOOOIHOTO IIa-
IeHUsd;
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XapakTep 3aBUCHUMOCTH IIepuoja KoJieGaHUH MPYKUHHOTO

MasgTHUKA OT YKECTKOCTH IIPYKUHELI 1 MaCChI I'Py3a;

XapaKTep 3aBUCUMOCTU CKOPOCTH BOJHBI OT CBOMCTB CPE/ILI,

B KOTOPOI1 OHA PACIIPOCTPAHIETCA.
Ymemnw:

BBIUHNCJIATHh YaCTOTYy KoJebaHuil MasTHUKA II0 N3BECTHOMY

mepuoay, 1 Hao0OpPOT.

3aKoHbI ABUXKEHMA nnaHeT 1y [2 y]

FeOILeHTpI/I‘{eCKaﬂ cucreMa MwHpa. I‘eJII/IOIIeHTpI/I‘{eCKaﬁ

cucteMa Mupa. PacmosioskeHnue 1 ABUKEeHUEe ILIaHET. [3aKOHBI
IBUKEeHUA IIaHeT — 3aKoHBI Kemepa. ]

MPEOMETHbBIE PE3YJIbTATbI OBYYEHNA

Ha3swvieameu:
HOPAIOK PacIoIo:KeHusA niaaueT COTHeUHOM CUCTEMBI.

Bocnpousgodumbu:

HSOﬁpaHeHI/Ie I‘eO].IeHTpPI‘-IeCROfI n PeJII/IOIleHTpH‘IeCKOﬁ

cuCTEeM MUPa;

[3arkousl Kemepa;]
[ciOoCcO6 omrpemesieHrsA MacChl KOCMUYECKUX TeJ. |

Onucvieams:

HabJII0laeMoe CYTOUHOe IBUKeHre HeOeCcHOII cephl;
BUAUMOE IIeT/ieo0pasHoe ABUKeHe IIaHeT;
reoeHTPUUYECKYIO CUCTEMY MIUPA;
reJINOIEHTPUUYECKYIO CUCTEMY MIPA;

usmeHeHue ¢as JIyHbI;

aBu:keHne 3eman BOKpyr CoiHiia.

O6ssacHamo:

l'IeTJIeO6pa-’3HO€ ABUKEHUE IIJIaHEeT,
HMCIIOJIb3OBaHME PA3/IMYHBIX CIIYTHHNKOB B AaCTPOHOMMKHU U Ha-

POIHOM XO3SAMUCTBE.

OPOHTANBHOE 3KCMEPMMEHTANIBHOE 3AJAHUE

[20. Kak pacmosararorca U ABUKYTCSA IIJIaHETHI. |

PesepBHoe BpemMa 4 4 [3 y]
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MATEPUANBHO-TEXHWYECKOE OBECMEYEHWNE
OBPA30BATEJIbHOIO NMPOLLECCA

IIporpamma kypca ¢usukm aada 7—9 KjaaccoB ooOiIre-
00pasoBaTeIbHBIX yupexaeHu (aBTOpPHBI A. E. T'ypeBuu,
E. K. Crpayr).

YMEK «®usuka. 7 kjaacc»

1. ®usuka. 7 kiaacc. Yueouuk (aBrop A. E. 'ypeBuu).

2. ®usuka. Meroauueckoe mocobue. 7 kjaacc (aBropsl A. E. I'y-
pesuu, E. K. CrpayrT).

YMEK «®usuka. 8 kiaacc»

1. ®dusuka. 8 xiacc. Yuebuuk (aBrop A. E. I'ypeBuu).

2. ®usuka. Metoguueckoe mocobue. 8 kiaacc (aBTopsl A. E. I'y-
peBuu, E. K. CtpayT).

YMK «®Pusuka. 9 kixacc»

1. ®usuka. 9 kaacc. Yuebuuk (aBrop A. E. 'ypeBuu).
2. ®usuka. Merogmueckoe mocobue. 9 kaacc (aBropsl A. E. T'y-
peBuu, E. K. CtpayT).

KoMniaeKkT HArJIgaQHBIX ITIOCOOMIA.

JJIeKTPOHHBbIE yUueOHbIe N3TaHUI.



MPUJIOXEHNE

CnUCOK HarnAAHbIX Nocobuim

Tao6auisl 001Iero Ha3HAYESHU A

1. Me:xagynaponuas cucreMma eguuuil (CIH).

2. IIpucrtaBku nOJisE oOpasoBaHUA OEeCATUYHBIX KPATHBIX U
IOJBHBIX eqUHUIL.

3. ®usuuecKue TOCTOAHHEIE.

4. IIIkayga 9JIeKTPOMaTrHUTHLIX BOJIH.

5. IIpaBuia 1o TexHUKe 0e30IIaCHOCTH IIpU paboTe B KaOuHeTe
dusuku.

6. MepnI 6€30IaCHOCTHU IIPU IIOCTAHOBKE U IIPOBEIeHUN JIabo-
PATOPHBIX PAbOT II0 JIEKTPUUECTBY.

7. Ilopsamok pelleHUsI KOJIUYEeCTBEHHBIX 3a1ad.

TemaTnueckue TadINIBI

1. BpoyHoBckoe aBu:xkenue. [luddysus.
2. smepeHUe TeMIepaTyphl.

3. ArperaTHbie COCTOSTHUS BelllecTBA.

4. Manomerp.

5. BapomeTp-anepous.

6. Crpoenue armochepnl SeMJIN.

7. ATMmocdepHOe naBiIeHUe.

8. IloBepXHOCTHOE HATSKEeHNe, KallUJIJIAPHOCTD.
9. IInaBienue, ncuapeHue, KuieHue.
10. KpucrainindecKue Bell[ecTBAa.

11. BayTpeHHsasa sHEpTUA.

12. Tenou30IAIIMOHHBIE MATePUAJIEI.
13. IBuraTesib BHyTPEHHETr0 CTOPaHUA.
14. KIIJI Teni0BO¥ MaIlIWHBKI.

15. Mozgesiu CTpOEHHIS aToMa.

16. Cxema omnbiTa Pesepdopaa.

17. llerHasa axepHas peakIusd.

18. CostHeuHas cucTeMa.

19. Jlyua.

20. IT;rageThbl 3¢ MHOM I'PYIINHEI.

21. IlraHeTbI-TUTaHThI.

22. Manbie Teaa COTHEUHOH CUCTEMBEL.
23. 3axoH Kyiona.

24. TIpubopsl MAarHUTORJIEKTPUUECKON CUCTEMBI.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

JlBUTraTes b MOCTOSTHHOTO TOKA.
TpauchopmarTop.
JHepreTuuecKkas cucTeMa.
CxemMa r'mIposJIeKTPOCTAHIIN.

Ilepemaua u pacupezejeHre 9JIeKTPOIHEPrUu.

AnepHbIil peakTop.

3aTMeHUs.

OntuuecKkue npudOOpPHI.

T'y1a3 Kak onTuueckasi cucTeMa.

3emuis — 1iaHera CoJIHEUYHOI CHCTEMBI.

Couauriia.

35.
36.
37.
38.
. Bunsr nepopmaruiz 1.
40.
41.

39

42

3Be3bI.

OTHOCUTENBHOCTD IBUKEHUA.
TpaeKTopus ABUKEHUS.
Bropoii 3akon HrioToHa.

Bunasr neopmaruii I1.
PeakTusHOe nBUKEHUE.

. Kocmuueckuit kopabsib « BocToK ».
43.
44.

Pabora cuinl.
MexaunuecKkue BOJHEI.

Crpoenue

KoMmniekT mopTpeToB ajid KabuHeTa pu3nKu (IamKa ¢ ABaji-
MaThIo MOPTPETAMMU)

IneKTpoHHbIe yyebHble U3[aHMA

1. ®usuka. Bubiamorexa HATIAIHBIX IToco0uii. 7—11 Kaacchl
(mop penakmnueir H. K. Xannauosa).
2. JIabopaTopHbIe paboThl Mo (pusuKe. 7 Kjaacc (BUPTyalbHAS
(usuueckas Jaboparopus).
3. JIabopaTopHbie paboThl O (pusuKe. 8 Kaacc (BUPTyaIbHAS
(husuueckas JabopaTopus).
4. JIabopaTopHbIe paboTsl Mo (pusuke. 9 Kaacc (BUpTyalbHAS
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