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1. TlogcHMTEeNLHAY 3aNUCKA

Pabouas nporpamma no gusuke ais 7-9 knaccos paspaboraHa B COOTBETCTBHM:
1 ¢ Tpedoranusmu MenepansHoro 'ocynapeTBeHHOrO 00pazoBaTensHOro craHaapTa odimero odpazosanud (GIrOC
000, ot 8 anpens 2015);

2) ¢ pexoMmenzanusamu [Ipumeproit nporpamme! ([IprMepHEIC TPOrpaMMEL IO y4eOHbIM npeaMeraM. Du3uxa 7-9 Kinaccrl.
EcrecTBoznanue 5 knacc, M. : Ilpoceewmenne, 2010 r.);

3) ¢ asropckoi mporpammoit (FO. A. TTanebpatues. @usuka. TIporpammsr 0b1eodpazoBaTenbHbIx yupekaenuii. 7-9
knaceol. — M: Tlpoceeluenue, 2010 r) u padboueii nporpammoii YMK «Chepom» (JI. A Apremenxor, HU. Boponuosa,
B B. Kymace. @Puzuxa. Pabouue nporpammel. 7-9 knaccel. — M: Ilpocsemenue, 2012 r)

Du3uKa Kak HAyKa 3aHHMAeTcs M3ydeHHeM Haudomee oOIUHX 3aKOHOMEPHOCTeH IPHPOALI, IOITOMY H3y4eHHI0 (PH3MKH B
npouecce GOPMHPOBAHHA Y YHALIHXCS €CTCCTBCHHO-HAYYHOH KAPTHHBI MUPA OTBOAMTCS cucTeMoodpasyromwas pons. Crocobersyroume

(hopMUPOBAHHIO COBPEMEHHOrO HAYYHOrO MHMPOBO33PEHUH 3HAHMS MO (U3HKE HEOOXOAHMBI NP U3YHEHNH KYPCOB XUMMUH, OMOJOTHUH,
reorpadun, OBXK.

I{eau kypca B OCHOBHOI HIKONIE CACAYIONMIHE:

* PA3BHTUE HHTEPECOB M CHIOCOOHOCTEH yHALMXCs HA OCHOBE IIEPEIaui UM 3HAHHI U ONBITA [IO3HABATEJIBHOH H TBOPYCCKOM
JeATEeITbHOCTH,

* MOHHMAHEC y“IaLLlI/lMI/ICﬂ CMBIC]1a OCHOBHbIX Ha,y"leIX HOHHTHI:"I H 3aKOHOB (1)[/1311]{1‘], B3aNMOCBA3HU Me}K,[[y HHMH,

* popMupOBaHHE Y yuHalUXCA MPeAcTaBIeHHH 0 (PH3HHECKOl KapTUHe MHMpA.

Jaoauu xypca:

* 3HAKOMCTBO YUAIIUXCA C METOAOM HAYYHOTO TIO3HAHUA H METONAMH NCCIeNOBAHNA OOBEKTOB 1 SIBICHHI IPUPOIEL,

* mpHoOpeTeHHe YHAMMHCS 3HAHHIT 0 MeXaHHYeCKHX, TeTUIOBLIX, IIEKTPOMArHHTHLIX H KBAHTOBLIX ABICHHAK, (PH3MICCKUX BeJHYIHAX,
XAPAKTEPUIYIOLLHUX 3TH ABJIEHHS;

¢ (hOpMHPOBAHME Y YHALHXCA YMEHHH HAOMOAATE NPHPOAHbIE ABIEHHSA W BBINOMHATE OMbITHL, JIA0OPATOPHbIE padOTH U
IKCIEPUMEHTANBHBIE HCCIENOBAHHS ¢ HCMOIb30BAHUEM H3MEPHTENBHBIX IPUOOPOB, HMIHPOKO NIPUMEHAEMBIX B IPAKTHUECKON KU3HH;

* OBJIAICHHUE YYAIIHMUCA TAKMMU OOLIeHAYYHBIMU TOHATHAMH, KaK IPHPOJHOE ABJICHHUE, 3MIHUPHYECKH YCTAHOBICHHBIH (aKT,

npobemMa, rHIoTe3a, TeOPETHYECKHIT BEIBOZ, Pe3yILTAT IKCIePUMEHTANLHOMN MPOBEPKH;

* NOHHMAHIME YIALIHMHCS OTIHYHI HAyYHBIX JAHHBIX OT HENMpoBepeHHoH HHPOPMALIMH, LEHHOCTH HAYKH IS yIOBIETBOPEHHS OBITOBLIX,
MPOU3BOACTBEHHBIX H KYJIbTYPHBIX NOTPEOHOCTEH YenoBeKa.



2. O0mas xapakTepucTHKa Kypca

B kypce ¢u3uKu Bce OCHOBHBIE SBIEHUA, 3aKOHBI U MOHATHA PACCMATPHBAKITCH HEOJHOKPATHO, KaX/blii pa3 HA HOBOM YPOBHE
1"J'[y6l’IHb[ H3N0MKEHIMA MaTepnana. B 7 KJlacce Kyp(_‘. (l)l‘ISI/lKI/l TOJBKO HAYHHACTCA, HOBTOMy (1)]/[3["1qu[{1”[6 ABJICHHA I/ISyHaI-OTCH Ha ypOBHe
PacCMOTPEHHUST ARMEHUI TIPHPOABLI, 3HAKOMCTBA ¢ OCHOBHBIMH 3aKOHaMHu (PU3MKM M TIPHMEHEHHsS ATHX 33aKOHOB B TEXHHKE H
MOBCEIHEBHON KU3HH.

[pu usyuenun Gu3ukH B 8§ 1 9 knaccax Bee PH3MHEcKHe TOHATHA K ABIEHHA, O KOTOPLIX Y3KE LA pedb paHee, H3y4aroTCsa Ha
Oostee TiIyOOKOM YPOBHE, KaK ¢ IpHBJIeYeHUEM HEOOXOMMMOI0 MaTEMAaTHYECKOro alapara, Tak M ¢ HCIOJIb30BaHHeM DoJiee CI0KHOIo
JKCMEPHMEHTANBHOTO 0DOPYNOBAHMA.

(I)HSI/IKH, — TO4YHAA HH,YKE[, KOTOpH,H n3yqae’r KOMHUYIECTBCHHLEIC SaKOHOMepHOCTI/I HBJ'[eHI‘Iﬁ, HOBTOMY 60]’[]3].].]08 BHHUMAHHE
YAENAETCs UCTONB30BAHUID W Pa3bACHEHUI0 MaTeMaTHIEeCKOro annapara npu ¢hopMyIupoBke GH3HYECKHX 3aKOHOB U UX MHTEPIIpeTalliu.

B kypce ocodoe 3HaueHHe MPUAAETCS UCTOPHH Pa3sBUTUA QU3MUECKOH MBICITH, a TAK:Ke UCTOPUYECKH 3HAYUMBbIM QH3NYECKUM
SKCHEPHMEHTAaM, IPHBEILIHM K TeM UJTH HHBIM OTKPBITHSIM.

OTmH4HTeNbHOH 0COOEHHOCTBIO JAHHOIC [PEIMETHOIO Kypca SBIAETCA €ro OpHeHTauus Ha (POpMHpPOBAHME TaPMOHHYHO
Pa3sBHTOH NMYHOCTH Yepe3 CO3AaHUEe LeJOCTHON HAYYHOH KapTHUHbI MHPa B CO3HAHUM ydenuka. IToaToMy kak OCHOBHBIE OPUEHTHPLI MPH
NOCTPOSHUH KYPCA MOMHOQ BBLIAEIHTL CIEAYH) LIHE!

. ‘I’OpMHpOBaHI/Ie YGC}KﬂéHHOCTH B TOM, YTO BCC ABJICHUA OKPYXKaloMEroe Mupa MOryT OBITb ITO3HAHEI H Oﬁ’bFICHCHbI; B TOM, 4TO
3HAHHA MOI'YT OBITE OOBLEKTHBHBEIMH 1 BCPHLIMH.

+ (DopmupoBaHHe LEJOCTHOrO NpeACTaBieHHs 00 OKPyKaloleM MUpe. ITO AOCTUraeTcd NyTéM CHHTE3a 3HAHWUM M3 Pa3HbIX
o0nacreil Hayk, B TOM 4MCJIE €CTECTBEHHBIX M I'YMaHWTAPHbIX. JlaHHbIE aCHEKTbl MPH M3Y4E€HHUH (PUIMKH TMOMOTaKT
chopMHpPOBATh LEJTOCTHYI} TIHYHOCTD YICHHKA.

+  YCHICHHE T'YMAHHTAPH3ALHH 00pa3zoBaHus, o0eCneueHHe NHTSIICKTYaAIbHOTO (OHA, KOTOPBIH OyaeT ¢r1ocobCTBOBATh HPOLIECCY
caMooOpazOBaAHMS.

JlaHHyI0 nporpaMmy peanusyer yuedHo-meToan4eckuii komnaeke no puzmke «Chepoi». 3apepiienHas npenmerHas tuHua YMEK
«Cdepr» o (u3uxe paspadoTaHa B COOTBETCTBHH ¢ TpeOoBaHHAMH PeepanbHOro rocyAapcTBEHHOTO 00pa30BaTeNbHOIO CTaHIapTa
OCHOBHOTO 001IETo 00pa30BaHNs U MpeIHa3HAueHa T 7-9 K1accoB 00Imeo0pa3oBaTeIbHbIX YUPESKACHNH,

YueOHUKY TMHHE [IPOLLIH 3KCIIEPTH3Y M BKIoUeHE! B DenepansHelii nepeueHs yueOHuKoB Ha 2017-2018yuebHe1ii rom.

«Cdepbl» - 9TO MPOXYKT HOBOIO MOKOJIEHHS, OPHEHTHPOBAHHBII HAa YCBOGHHUE LIKONBHHKAMH 0a30BLIX (H3HHUECKHX 3HAHHIL, HA
dopmMupoBaHue W OTPabOTKY HEBBIKOB CAMOCTOATENIBHOrO MOJYYEHHS YYallMMHCA HeoDXOonauMol uHpopmanMu, ee aHanuz M
uuteprperaymto. Janunit YMK obecneuuBaer co3naHue eanHOro MHGOPMALUMOHHOIO NPOCTPAHCTBA HA OCHOBE B3aUMOAEHCTBHSA BCEX
€ro COCTaBHBLIX 4acTel, MNO3BONSAS HWHAMBHAYANM3MPOBaTb npouecc o0yveHHA. JlOCTYNMHOCTL, TMONHOTA COAEPKAHMA, CHCTEMa



yNpa;HeHuH, 3ama4d u nadopaTopHelX padoT cO30aT HeCDXOAUMBIE YCIOBHS A8 GOPMHPOBAHUA YHUBEPCANBHBIX yHeOHBIX AeHCTBUIL.
Hcnonb3oBaHue nocoOunii, BXOAALIMX B KOMIIIEKT, MO3BONAET B MOJHONH Mepe Pealn3oBaTh CHCTEMHO-AEATEIBHOCTHBIN MOAXOA K
00paz0BaHUKY IITKOJIbHHKOB.

Ocobennoctn munun YMK «Cdepbin:

* paccurTaHa Ha JIF000H YPOBEHb TEXHHHUECKOTO OCHALIEHH 0OPA30BATETLHOIO NMPOLECCA - OT HATMYHS TOJbKO KNACCHOH A0CKH A0
KOMIbIOTEpa Ha paboueM MecTe KawI0rQ yueHHka

* He TpeOyeT HHKAKUX JOMONHHTENbHBIX YHeOHbIX MOcoOU, IPH 3TOM AaeT WHpoUaiilue BO3MOXKHOCTH A1a Anddepenunauy 1
HHIMBMAYAIM3aLHK 00yUeHus

+ 00nafaeT HABUMALMOHHOH CHCTeMOMH, MO3BONAIOWEH OCYILECTBHTD €AHHYIO TEXHOIOTHIO 00YUEHHS B COOTBETCTBUM C

MCHXOIOTMUECKUMH OCOOEHHOCTAMM COBPEMEHHEIX IKOILHHKOB

* aeT BO3MOXHOCTb O€3 AONOJHUTENbHON HAMPY3KH HA YUHUTEJNS BbIHTH HA KA4ECTBEHHO APYrod ypoBenb o0yueHus v 00pa3oBaHus
neren

* OTJIMHAETCS NMPAKTUHECKOH HAMPABISHHOCTbIO, COCOOCTBYIONIEH HCMONL30BAHUIO NOJYUEHHBIX 3HAHUIL, YMEHHNI 1 HABLIKOB B
MMOBCEAHEBHOH KU3HH

* NPEJUIAraeT CHCTEMY 33/aHUI, HANPABIEHHbIX HA QOPMUPOBAHHUE YHUBEPCAIbHBIX YUeOHbIX AEHCTBUH

Cocras uann YMK «Cdhepobi»

Paboune mporpaMmer

YueOHuk

DNEKTPOHHOE MPUIIOKEHHE K YHEOHUKY
Terpaage-TpeHaxkep

Terpanb-npakTukym
Terpaap-sxk3ameHarop

3amauHuK

IToypouHoe TeMaTHYECKOe MINAaHHPOBAHHE
[loypouHble MeTOOHYECKHE PEKOMEHIALIHH



3. MecTto npeamera B y4eOHOM NJIaHe

Denepanbublii Oa3HCHBIN yueOHblit nan ama odpasoBarenbHbX yupexaeHuit Poccurickoit Peaepaunu orsoaut 243 uaca ans
o0s3arenLHOro u3ydeHus yueOHoro npenmera «Puznka» Ha crynenu ocHoBHOrO odLuero odpasosanus B 7, 8 u 9 knaccax, us pacyera 68
4JacoB B 7 Knacce (2 yaca B HeAienwo), 70 yacor B 8 knacce (2 4aca B Henento), 105 qaco B 9 knacce (3 yaca B Helleno).

4. PesyabTarnl 00yueHHsi

Juunocmreie pe3vtomamaet.

* ¢hOPMHUPOBAHHOCTE [TO3HABATEIBHBIX HHTCPECOB, HHTCIUICKTYAJIBHBIX H TBOPUYCCKUX CIIOCOOHOCTEH YHALTHXCA;

* yOCKIEGHHOCTh B BO3MOKHOCTH ITO3HAHHS IPHPOME], B HEOOXOAUMOCTH PasyMHOIO HCIIOIB30BAHMS JOCTIKCHHH HAYKH H TeXHOJIOTHIl
JUJ1A IlaﬂbHei:ILl_leFO Pa3sBHUTHA HECITOBEHECKOrO OGLLleCTBa, YBAWKEHHE K TBOPUAM HAYKHW H TEXHHKH, OTHOWICHHE K (1)”3]’11(3 KaK JJIEMEHTY
00LIEYENOBEUECKON KYIIbTYPbI,

* CAMOCTOATENIEHOCTR B MPHOOPETCHUI HORBIX 3HAHHUH M MPAKTHUYECKUX YMEHHIT;

* TOTOBHOCTB K BBIOOPY *KH3HCHHOIO MYTH B COOTBETCTBHHU ¢ COOCTBEHHBIMH HHTEPECAMH H BO3MOXKHOCTSIMM;

* MOTHBALHA 00pa30BATEIBHOI ASATENBHOCTH IKOMFHHKOB HA OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO NONXO0MA;

¢ popMUpPOBAHIE LEHHOCTHBIX OTHOLICHUH APYT K IPYTY, YUHUTEI0, ABTOPAM OTKPLITHH H H300peTeHHH, pe3ynmsTaTamM o0ydeHHs.

. Cb()le/lpOBaHHe OTBETCTBCHHOI'O  OTHOLWIECHHA K  Y4YCHUK), TOTOBHOCTH H CHOCO6HOCTH Oﬁy“la}OLLlI/IXCH K CaMOpa3BUTHHY N
caMo00Pa30BAHUID HA OCHOBE MOTHBALIMK K O0YY€HHIO H MO3HAHHK, OCO3HAHHOMY BbIDOPY Ha Oa3e OpUEHTUPOBKH B MHpe npodeccuii u
npodecCHOHANBHBIX MPEANOYTCHHUI, ¢ YIETOM YCTOHUHBLIX MO3HABATCILHBIX HHTEPECOB;

* HOpPMHUPOBaAHHE LIETOCTHOIO MHPOBO33PEHIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH M OOIIECTBEHHOH NPAKTHKH,
VUHTEIBAKLIErO COLIHANBHOE, KYJIBTYPHOE, SI3BIKOBOE, IYXOBHOE MHOTO00pa3He COBPEMEHHOTO MUPA;

hd d)OpMHpOBa.HHe KOMMyHHKaTHBHOf"I KOMIICTEHTHOCTH B 06UJ,€HHH H COTPYIHHYECTBE CO CBECPCTHHKaMH, CTaplIKMH H MIaJlUNMHA B
npouecce 00pa3oBaTeNIbHOH, 00LECTBEHHO-NONE3HOMH, yueOHO-HCCNe10BATENbCKON|, TBOPYECKOH H APYTrHX BUAOB AATENbHOCTH,

* popMHPOBAHIE LEHHOCTH 300POBOre M 0e30macHoro 0dpasa JKH3HH, YCBOSHHE MPABWIT HHANBUAYAIBLHOTO 1 KOJJIEKTHBHOIO
0e30MacHore MMOBEICHHUA B qpeSBquaﬁHbIX CHUTYAIHAX, YIPOKAWIHX }KU3HH H 300POBBEY HIOHeﬁ, MpaBUJI MOBCOCHHA HA TPAHCIIOPTC U HA
AOPOTax;

hd d)OpMHpOBa.HHe OCHOB 3KOJIOIMYIECKOero Co3Hanua Ha OCHOBC NIPHU3HANNMA HEHHOCTH JKU3HN BO BCEX eé OIPOABICHUAX H HeO6XO,E[HMOCTI/I
OTBETCTBEHHOIrO, HepexHore OTHOLEHHS K OKPYIKAIOLLE cpede.



Memanpedmemmnie pe3y.ibmamal:

* OBIIA/ICHHE HABBIKAMHU CaMOCTOSTEIBHOIO NPHOOPETEHUA HOBBIX 3HAHMUIH, OpraHu3alMy yueOHOH NeATeNnbHOCTH, MOCTAHOBKY LigNei,
TIAHUPOBAHNS, CAMOKOHTPOIIS H OLICHKH PE3YNIBTATOB CBOCH NeATEEHOCTH, YMECHHSMH IPEIBHIETH BO3MOKHEIEC Pe3YIETATEl CBOHX
JeACTBHI;

* YMEHHE CAMOCTOSATENBHO MJIAHUPOBAThL MYTH JOCTHXKEHHS Ledel, B TOM YHCIIe allbTEPHATHBHBIE, OCO3HAHHO BeIOHpaTe Haubonee
s¢pexTuBHEIE CMOCOOBI peweHns y4eOHBIX U NO3HABATENBHBIX 331a4;

* YMEHHME COOTHOCHTB CBOH JIGHCTBHA C MNAHUPYEMBIMH PE3YyNbTaTAMU, OCYLIECTBISATH KOHTPONb CBOEH MEATENBHOCTH B MPOLECCE
JOCTHKEHHUS PE3YNbTAaTa, ONPEAeNaTh CrnocoObl AeHCTBUI B paMKaX NPEAJOKEHHBIX YCIOBMIT U TpeOOBaHUIl, KOPPEKTHPOBaTh CBOH
JefCTBUS B COOTBETCTBHU C M3MEHAIOMIEHCS CUTYalnelt,

* IIOHMMAHHEe PA3IHYMl MeXIy MCXOAHBIMH (PAKTAMH M T'HIIOTe3aMH U1 UX OOBACHEHMS, TEOPETHYEeCKHIMH MONEISIMH H PEeaIbHBLIMH
00OBEKTaMH, OBIAJEHHE YHHBEPCANbHBIMH Y4YeOHBIMH AEHCTBHAMM HA ITPHMEpax THMoTe3 Ans OObACHEHMS W3BECTHBIX (aKTOB H
JKCMEPUMEHTANIBLHOH NPOBEPKH BBIABUIAEMbIX M'HNOTE3, Pa3spadOTKH TEOPETHUECKUX MOJeNnell MPOLECCOB UK ABJIECHHIT,

* popmupoBaHHE YMEHHH BOCIPHHHUMATb, MepepadaTelBaTh M MPEABABIATE HUHOOPMALHIO B CJIOBECHOH, 0OpasHOH, CHMBONHYECKOH
copMax, aHANM3HPOBATL U NepepaldaThiBaTb NOMYYCHHYH) HHPOPMALMIO B COOTBETCTBHH C IOCTaBJICHHBIMH 3aJadaMH, BBIICIATD
OCHOBHO€ COJEPKAHUE [IPOUHTAHHOIO TEKCTa, HAXOMUTL B HEM OTBETHI HA MOCTABJICHHBIE BOIIPOCHL M U3MIATATD €T0;

* HPHOOPETEHIE OIbITA CAMOCTOSTEIBHOIO [IOMCKA, aHAIH3a M 0T00pa MH(POPMALIHH C HCIIONB30BAHNEM Pa3INYHbIX HCTOYHHKOB 1

HOBBIX HH(OPMALMOHHBIX TEXHONOMUH AN PeLUEHH: N03HARATENbHbIX 3334,

* yMEHHE ONpejessTh MOHSATHS, AejaTh 0000WweHus, yCTaHABIMBATL AHAJOIMH, KIACCH(PHULMPOBATbL, CAMOCTOATENILHO BLIOMPATHL
OCHOBaHMs U KPHUTEPUU AN KNACCU(PUKALMY, YCTAHABIUBATH NPHYMHHO-CICACTBEHHBIC CBSA3H, CTPOUTH JIOTHUECKOE PAaCcCy:KICHME,
YMO3aKIIOUECHIE (MHAYKTUBHOE, NCAYKTUBHOE U MO aHAIOTHH) U J€TaTh BBIBOALL,

* Pa3BHTHE MOHOJIOTHYCCKOH H IHANOIHYECKOH pedH, YMEHHA BHIPAKAT CBOH MBICJH H CIIOCOOHOCTH BBHICITYLINBATL COOCCENHNKA,
MIOHHMATh €TI0 TOUKY 3pEHUA, IPH3HABATh IPABO APYrOro HelIOoBEKa Ha HHOE MHEHHUE,

* OCBOEHHE MTPUEMOB JICHCTBHI B HECTAHAPTHLIX CHTYALMAX, OBJIAAEHHE IBPUCTHYECKUMH METOAAMH pernetus npodiiem,

» (opmuposarne ymeHuil padorars B [PYNIE C BbINOJHEHHUEM PA3JMUYHBIX COLMAJBHBIX PONEH, MPEACTABNATL M OTCTAMBATL CBOM
B3MIABL M VOEKAEHHS, BECTH TUCKYCCHIO, HAXOAUTh odlllee pelIeHHe U paspelnaTth KOH(IMKTH Ha OCHOBC COTJIACOBAHMS NMOZHIMI U
yu€Ta HHTEPECcOB; (POPMYJIHPOBATh, apTYMEHTHPOBATE H OTCTAHBAThH CBOE MHCHHE,

¢ (hOPMHUPOBAHHE H PA3BUTHE KOMIIETEHTHOCTH B 00NACTH HUCMOIB30BAHHA HHOPMALIHOHHO-KOMMYHHKAIMOHHBIX TEXHOJOTHIA.

Hpeomemunte pezpromamnt 00yuenus QU3MKE B OCHOBHOMN LIKONE:!
* hopMHpOBaHHE NIENOCTHON HAyYHOH KapTHHBI MHpa, MPEACTABIEHHIT O 3aKOHOMEPHOI CBA3H M MO3HABAEMOCTH SBIEHMI NPHPOALL, 00

OOBEKTURHOCTH HAYYHOTO 3HAHUA, 0 cHCTeMOooOpasyIoel poau (pu3uKy 171t pa3BUTHA APYTHX HAYK, TEXHHKH M TEXHOJOTHIT; HAyYHOTO
MHPOBO33PEHHS KaK Pe3yJIbTaTa H3YUEHUS OCHOB CTPOCHHUS U (PYHAAMEHTANBHBIX 3aKOHOB (DPH3HKH,



* (QOpMUpOBaHHE TNEPBOHAYATLHLIX TNPeACTaBIeHHH O (H3MUecKoH CyWHOCTH SABJIEHWI NPHPOZbI (MeXaHWUHeCKUX, TenoBbIX,
3NEKTPOMATHUTHBIX M KBAHTORBIX ), BHJAX MAaTepuH (BEIIECTBO M MOJE), ABMNKEHHH Kak ¢mocole CYIeCTBOBaHMA MaTepHH, YCBOEHHE
OCHOBHBIX HJiell MEXaHUKH, AaTOMHO-MOJIEKYJISIPHOTO YUEHHSI O CTPOEHUH BELIECTBA, 3JIEMEHTOR 3€KTPOJMHAMUKY U KBAHTOBOMH (hH3MKL,
OBIaeHHe MOHATHHHLIM AMMAPATOM U CHMBOIHYECKHM S3LIKOM (DH3HKH,

* IOHHMAHHE BO3PACTAIOIIEH POJIM €CTECTBEHHLIX HAYVK U HAYYHBIX MCCIIENOBAHHIT B COBPEMEHHOM MHPE, IIOCTOSHHOIO IIPOLIECCa
IBOJIIOLMH HAYYHOTO 3HAHWS H MEKAYHAPOTHOrO COTPYAHUUECTBA,

* npuOOpETEHHE ONMBITA MPHMEHEHHs HAYYHBIX METOIOR NMO3HAHHS, HADIOAeHHS (PU3HUECKHX SBJIEHHIH, MPSIMBIX H KOCBEHHbIX
H3MePEeHHIT C UCIIONb30BaHUEM aHAJIOTOBbIX U LIH(POBBIX H3MEPUTENBHBIX MPUDOPOB; NOHHMAaHNE HEH30eKHOCTH MOTPEMHOCTEH TH00bIX
HU3MEPEHHIT,

* OBJIAJEHHE HAYYHLIM MOIXONOM K PELISHUIO PA3IMYHBIX 33134, yMeHue (OpPpMyJIHpPOBATH I'MIIOTE3bl, KOHCTPYHPOBATH, IMPOBOLHTDL
JKCHEPUMEHTLL, OLEHUBATH MOJIYYEHHBIE PE3yJILTATEL, YMEHHE CONOCTABILITL OKCIEPHMEHTAILHBIE H TEOPETHMECKHE 3HAHUA ¢
OOBEKTURHBIMH PEAJTMSAMH JKU3HH,

* (QopmupoBanue ymenuit OesonacHoro v 3(QQPEKTHBHOrO HCMONB30BAHUS 1a00PaTOPHOre O0OPYA0BAHHS, NPOBEAEHHS TOHUHBIX
H3MEPCHHIT U aJICKBATHOI OLCHKH TIONYYCHHBIX PE3YJIBTATOB, NMPEACTABNCHUSA HAYYHO OOOCHOBAHHBHIX apTYMCHTOB CBOUX MCHCTBHI,
OCHOBaHHBIX Ha MCKITPEIMETHOM aHasi3e yueOHRIX 3a/1a9;

* NOHUMAaHHE (DU3MUECKHX OCHOB H IIPUHLUMIIOB AeHCTBUs (padoThl) MALIMH 1 MEXAHU3MOB, CPENCTB NEPEABIDKEHI H CBs3H, OLITOBBIX
1puOOPOB, [POMBILIICHHBIX TEXHOJIOTHYECKHX IPOLECCOB, BIISIHHA HX HA OKPY)KAIOIIYIO CPEHy, OCO3HAHME BO3MOJKHBIX IPHYUH
TEXHOIEHHbIX M JKQJIIOTHYECKHX KaTaCTpOd;

* OCO3HAHHE HEOOXOMMMOCTH B MPUMEHEHHH AOCTHKEHHH (PUIMKH 1 TEXHOJOTHH /Ui PALIMOHANIBHOTO MPUPOAOIONL3OBAHKS,

¢ ORNAJNICHUC OCHOBRAMHM O€30MaCHOrQ WCTONb3OBAHHUSA ECTECTBEHHBIX M HCKYCCTBEHHBIX BJIGKTPHYCCKMX M MArHMTHBIX TIONEH,
SNCKTPOMATHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX M HMCKYCCTBEHHBIX HOHHZMPYROIINX H3NYHYCHMH BO H30CIKAHHE MX BPEIHOTO
BO3ACHCTBI HA OKPYKAKLIYIO CPEAY M OPTAaHH3M UCIOBEKa,

* PA3BHTHE YMEHHA [UIAHHPOBATE B MOBCETHEBHOMH KH3HH CBOH AEfCTBHA C MPUMEHEHHEM TIOYYEHHBIX 3HAHNUI 3aKOHOB MEXAHHKH,
ANEKTPOAMHAMHKH, TEPMOIMHAMMKH M TETJIOBBIX ABJICHHI ¢ UENBK COEPEIKeHHA 310POBb;

* BOCIIMTAHHE OTBETCTBEHHOrO U DEPEKHOr0 OTHOLUEHHSA K OKPYKa el cpeae, popMHpOBaHYe NpeacTaBiaeH i 00 3KOIOrHueckux
TIOCJIEICTBHAX BBIOPOCOB BPEHBIX BEIIECTR B OKPYKAKINYIQ CPENy.
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S. Copepxkanue yueGHOI0 Kypca

7 knace

OU3HKA H MHP, B KOTOPOM MbI :kuBeM (7 1)

Uro uzyuaer dusznka. Hexoropele dpuzudeckue tepMunbl. Habnonerue u onbit. @uznueckue npudopsl. GusnueckHe BeTHYHHBI 1
ux maMepenue. Mexaynaponnas cuctema eguHal. M3MepeHns U TOUHOCTE n3Mepenui. [lorpemnaocTn naMepennii. Mup deTeipex
u3Mepenuii. [IpocTpancTso u Bpems.

Habopamopuvie padomur 1t onvimeL

/. Onpenenenve UeHbl AeNeHUA LIKANBI H3MEPUTENBLHOTO npubopa.

2. CpasHenue MOYHOCHI U3MEPCHUS PA3AUYHBIMY 6UOAMH AHHECK'

3. Onpedeaenne ouamempa Humu.

4. H3asmepenie Oaunsr CIOAd.

5. Onpenenenne odbeMa TBEPIOro TENA,

CtpoeHue BewmecTBa (6 1)

Ctpoenue Bewectsa. Monexynsl 1 atombl. bpoyHosckoe neukenue. Hudrby3us. BianmoaeficTBue 4acTHLL BElIeCTBa,
CMmauuBaHue U KaOWIBIPHOCTE. Moaenu cTpoeHus rasos, xUAKOCTEH H TBEPABIX Tell B 0OBbACHEHHE CBOHCTE BELIECTBA HA OCHOBE 3THX
MOHEeneil.

Adabopamopiteie padomer u oreime.

6. U3mepeHue pasMepoB MaJibIxX Tel
7. M3yyenne npoyecca ucnaperus 600ol.
8. Boiparyueanite KpuCmAaiioe comi it caxapa.

JABu:keHUe, B3auMoaeiicTeue, macca (10 4)
Mexannueckoe asukeHHe. OTHOCHTENBHOCTE ABWkeHHA. Teno orcuera. Tpaektopus. [1ytes. [1psMonrHeitHoe paBHOMEpPHOE
AsmkeHne. CKopoCcTb PABHOMEPHOIO NMPSAMOJHHERHOrO ABKKeHUA. MeToabl H3MepeHHs PacCTOAHWS, BPEMEHH W CKOPOCTH.
Hepasromeproe asusxenne, Cpennsist ckopocts. Y ckopenne. PasHoyckopenHoe asnxkenune. Ceodonnoe nagenne ten. ['padukn
3aBUCHMOCTH MYTH H CKOPOCTH OT BPEMEHH,
SIsnenue uHepnuu. B3auMoaeiicteie Ten. Macca tena. I1110THOCTE BeecTBa. MeTOnB H3MEPEHHT MACCHI M IINIOTHOCTH.
Aadopamopitsie padomer it On6IMbL:
9. Hayuenue pusuveckux e, XaPARMePu3yIonux Mexanuyeckoe dsuxcenue. Havepenue ckopocm O8UNCENNUS YeA06EKA.
10. M3mepenHe MacChl TEIA HA YPABHOBELIEHHLIX PhI4AXKHBIX BECAX.

T = =
KprHBOM OTMEYCHEI A0NMQJHHTEbHEIC 1A00OPATOPHbIC ]:)E:l()OTbl1 HEOOA3aTE/IbHbIC OJ1A NPOBCACHMA.,



11, Hzvepenue yciiblx Mace MemoooM 6368t GaHtist.
12, Hsmepenite naomnocmie #uoKoCH ¢ HOMOUBIO apeoMenpd.
/3. Onpenenenne MIOTHOCTA TBEPAOTO TENA ¢ MOMOIIBIO BECOB H H3MEPHUTENBHOTO IUITHHTPA.

IV.  Cuaer Boxpyr nac (10 4)
Cuna. Cuna Taxectu. INpasnno crioxenus cun. Pasroneitcreytomas cuna. Cuna ynpyroctu. 3akon IN'yka. Meroast usmepenns
cunbl. Innamomerp. Bec tena. HesecomocTs. Cuna tpenus. Tpenue B npupoae u TEXHHKE.
Jadopamopusie pabomut it onvimel:
4. Croocenue cua, HANPAGIEHHBIX GOOAb OOHOT HPAMOIL.
15. Hzywenue cua ynpyeocmu. Haxoocoenue pasioOeitcmeyionelt neckoasKux Citl, NHanpasIensix 60016 0ONOH RPSIMOi.
16. I'panynposka guHaMometpa. Mccnenosanue 3aBHCUMOCTH CHITBI YIIPYTOCTH OT VANHHEHHS Npy:UHbL OmnpenencHue
K03 HULHEHTA YIPYTOCTH NMPYKHHBI
17. Heeneoosanue cuitvl mpeHus CKOAbMCCHNA.

V. JaBnenue TBepaABIX Te, :KMAKocTeH U razos (10 u)

Hasnenne TBepabix Ten. CriocoObl yBeIUIeHU H YMEHbIICHHS NaByieHns. lasnenne B :KuaAKocTH U raze. 3akoH llackans. Pacuer
JaBJIEHHs! JKUAKOCTH Ha THO U cTeHKH cocyna. Coolmarmnecs cocynsl. Mceronp30Banme naBieHnst B TEXHHYECKHUX YCTPOHCTBAX.
I'ppaBnuyeckue MalIHHBL.

Habopamopuvie pabomut 1 onvimbi:

18. OmpeneneHue AaBIeHUs HTANIOHA KUIOTPAMMA.

19. Hecreovsanue npoyeccd GuIMEKANs 60061 43 OMEGEPCINNEL 6 COCYoe.

VI.  Armocdepa n armocdepHroe ganenune (4 1)
Bec Bosnyxa. Atmocdepnoe nasnenne. Metoabl uzmepenus aasnenua. Onwir Toppuuennn. TTpubope ans usmepenus 1aBieHus.

VII. 3axon Apxumeaa. [lnasanne Tes (6 1)
JelicTBHe KUAKOCTH U Ia3a Ha MOTPY;KEHHOE B HUX TENO. 3ak0OH ApXxHMena. Y cIoBHe IIaBaHHA Tel. Bo3nyxonnasaHue.
Habopamopiere pabome: v oneime:.
20. UsmepeHne BEITANKUBAROLUICH CHIIbL ACHCTBYIOLICH HA NOTPYIKEHHOC B IKUILKOCTE TEIO.
21. Onpedeienue NAOMHOCHIN OePEBAHHON SHHETKY 2ZHOPOCHIAMUYECKUM CHOCOOOM.
22, Hayuenue ycaosiuil RAG6aAnHA mMera 8 XeuoKOCHH!,

VIII. PaGora, MomHOCTE, 3HEeprusa (7 4)
Patora. MownocTs. Dueprist. [ToTeHmmManbHas sHEPrys B3anMoAeHCTBYIOWNX Tei. Kunernueckas sueprust. 3aK0H COXPaHEHUs
MeXaHUYEeCKOI YHeprui. McTouHWKH 3Heprii. HeBo3MOKHOCTE CO30aHUs BEUHOrO ABUTATEIA.



Hadopamopusie pabomur u onvims:
23. Hsyyenue mexanuyeckott padomsl ¥ MOWHOCHI,
24, Fi3yucHUEe U3MEHEHHUS TIOTEHUMATIBHOH U KUHETHUECKOH YHEPTHI TeNa MpH ABHKEHHH TENIA 0 HAKJIOHHOH MIOCKOCTH,

IX.  TTpocreie MexaHu3Mbl. «30/10T0€ NPABUI0» MeXaHHUKH (8 u)
TMpocThie Mexanuamel. Haknonnas miockoets, Poeiuar. MomenT cunel. Y enoBus pasHoBecHs porara. biok u cucrema dnoxos.
«3onoroe npasuio» mexaunku, Koagduunenrt nonesHoro nelcTens.
Jadopamopusie pabomut it onvimel:
25, IIpoeepka YCIOBUA PaBHOBECHA phIyara.
26. Onpenenenne KI1)I HakIOHHOIH TIOCKOCTH.
27. Onpeoeaene nOAONCENUS YEHMPA MANCECHIY NTOCKOU (Puypet.

8 kaace

L BuyTpennss sneprus (10 u)

Tennooe newkeHue. CpeaHss KMHeTHYECKas 3Heprus moneky. Temnepatypa. TepmomeTpbl. ADCONOTHAS LIKANA TEMIEPaTYp.
BayTtpennss 3neprus. Criocodbl M3MEHEHHs BHYTpeHHeH sHeprun, Buas! Tennonepenayus; TEMIONPOBOAHOCTE, KOHBEKIUS, H3TyUEHHE,
KonuuecTso Tennorel Y aenabHas TEMNOEMKOCTE.

Aabopamopiisie pabomer u oneimsy:

1. DKkcnepuMenTaNbHas MPOBEPKa YpaBHEHHs TETIJIOBOro OanaHca.

2. Hzzomoeuenue 6AHOUHOR0O KAAOPUMEmp.

3. H3mepenue yienbHOH TEMIOEMKOCTH BELLECTBA.

II. HiMenenue arperaTHoro CoCcTOAHHA BewiecTsa {7 1)

ArperarHele cOCTOSIHUS BewecTBa. Ilepexon BeliecTera W3 OLHOTO arperarHoro COCTOsIHUSA B Apyroe. I iasnenue u oTeepaesanne
KPUCTALTHYECKUX TeJl. Y menpHas Teruiora miasnenns. [lnasnenne amopdueix Ten. Mcenapenue u konaeHcauus. Haceiennei nap.
Kunenue. Y penbhas Tennora napoodpasosauus. BaaxHocTs Bo3ayxa.

HHavopamopusie pabomi u onvimsi:

4. Onpederentie IaNCHOCTIN 6030YXA.

III. Temaoswie apuraread (3 u)
Dueprust Toruea. [IpuHunne padoTe! Ternospx gsuratencii. KoagduuueHT nonesHoro neHcTBHA TEIIOBOIO ABUTaTEIs.
JlBuratens BHyTpenHero cropadus. ITaposas TypOuna. PeakTusHbliil aBurarenns. Xon0/HbHbIE MALLHHBI, DKOJOTHYECKUe NPodiembl

TEMIOIHEPNEeTHKH,



Iv. DNeKTpHUIecKoe moJe (S 1)

DnekTpu3arus Ten. dnekTpudeckuil 3apsn. Jlga BUA 3ICKTPUUESCKHX 3apsioR. DNeKTpockomn. ITpoBOHHUKY U MHAICKTPUKH.
JlenuMocTh aaekTpuyueckoro 3apana. 2nektpoH. CtpoeHne atoMos, Houel, [pupona anexkTpusaliui Te, 3aKk0H COXpaHEeHUS 3apsa.
DICKTPUHECKOE MONe. JIMEKTPUICCKUE SIBICHHS B IPHPOAE H TEXHHKC.

Aabopamopnsie pabomer it Onelmei:
5. Hszeomoeientie DAnOYHO20 34EKMPOCKONLL.

V. JunekTpuueckHii Tok (10 1)

Dnexrpuueckuii Tok. MCTOUHUKH 37EKTPHYECKOTO ToKa. ['anbBaHHYECKHE 3JIEMEHThI, aKKYMYJATOPBL. JIeKTPHYECKHI TOK B
pazmuuHBIX cpenax. HeHcTBUs 1eKTpHIecKOro Toka. DaekTpuueckas uens. HampaeneHne snekTprueckoro Toka. Cuna Toka. EXHHULIE!
CHITBI TOKA. M3aMepenye CHIIBI TOKA. JNEKTpHUecKoe HanpsbkeHne. Exunnne Hanpstkenus. MaMepenne HanpspKeHHA. DNeKTpHYecKoe
conpoTtusnenue. [pudnuna conporurneHus. ConporueneHye snekTponuTes. JakoH Oma ni1s yygacTka uenu.

Habopamopuvie patomur 1 onvimui.

6. COopka 3neKTpHUecKOli Henu 1 U3MePEeHHe CHITEI TOKA B PA3NIUYHBIX €€ YHacTKax.

7. U3MepeHHe HaNpAKEeHHA HAa Pa3InYHbIX YYACTKAX 3JEKTPUUECKOH LEMH.

8. M3Mepenne cOMPOTHBIGHHUA NTPH TOMOIIH aMIIepMeTpa 1 BOJILTMETPA.

V1. PacuéT XapaKTePUCTHK 3JIeKTPHICCKHX tenei (10 1)
Pacuér conporuBieHus npoBoAHMKA. Y 1elbHOe conpoTtusieHue. Peryiuposanne cuiibl Toka peoctatoM. [locnenosarensHoe u
napanienbHoe CONPOTUBIEHHE NPOBOAHUKOB. PadoTa U MOLIHOCTD 3MEKTPHYECKOro ToKa. 3akoH Jlxoyna-JleHua. JiekTpudeckue

HarpeepaTC/ibHBIC l'[pIr‘I60pr. KOpOTKOe 3dMBIKAHHC. HpeHOXpaHHTBHH. npaBHJld Ge30nacHOCTH IIpHu pa60Te C HCTOYHHKaMH
DIEKTPUHUECKOTO TOKA.

Adabopamopnieie padomer i Onerme.

9. PerynupoBaHHe CHIIbl TOKA PEOCTATOM.

10. Hsyuenue nocaedosamevno20 CORpOMUGACHUS HPOBOOHUKO0G. HayueHtie napa:ieibHo20 COeOuHeHiA BPOSOOHIKOS.
11. M3smepenue padoThl H MOIIHOCTH BICKTPHUCCKOTO TOKA.

VII. Maruursoe noue (6 4)
MarHuTHOE TIoNe TOKA. DISKTPOMAaTrHHUTH U UX npuMeHeHue. [locToguable MarHUTH. MarHuTHoe none 3emnd. JeiicTeue
MAarHUTHOrO NOJIst HA MPOBOAHUK ¢ TokoM, Cuna Amnepa. Bpauenue paMmkH ¢ TOKOM B MArHHTHOM MOJ1€, DNEKTPOABHIATENH,
Habopamopuvie padomur 1 onvim:
12, COopka 3JCKTPOMAarHiTa N HCIIBITAHHE €T0 CHCTBHSL.
13. Hsyuenue esaninooeficmeiisi ROCMOHHHBIX MAZHIMOG.



14, U3yuenne npuHumna padoTsl ANEKTPOABHIATE .

VIII. Ocnopbl KHHeMATHRH (9 1)
Cuctema otcuéra. [lepememenne. [epemernenne u onmucanue aemxenns. [padudeckoe npencTapncHie TPAMOIMHEHHOTO

PABHOMEPHOTO OBMKECHUS: TPAdUK 3aBUCUMOCTH CKOPOCTH OT BpEeMEHH, rpaduk 3aBHCHMOCTH TepeMEIIeHHs OT BPEMCHH, rpadux
3aBHCHMOCTH KOOPAMHATHL OT BpeMeHH. CKOpPOCTh NPU HEPABHOMEPHOM JIBMKEHHH. Y CKOPEHUE U CKOPOCTD MPH PABHONEPEMEHHOM
asmxeHuu. [lepemMerieHue npu paBHOMEPEMEHHOM JIBHXKEHHNH.

Jabopamapusie paboml 1 ONnsImMse.

15. M3ydenue paBHOMEPHOTO MPAMONHHEHHOTO NBUKEHHS.

16. U3mepeHne yCKOpEHHA MPAMOIHHEHHOTO PABHONEPEMEHHOTO TBHKEHHS.

IX,  OcHoBbl AHHAMUKH (7 1)
UHeprus u nepreiil 3akod HetotoHa, MHeprinanbHble cucTeMbl oTcuéta. [punimn otHocuTenbHocTH [anuies. BzauMocsasb
cuibl H yckopenus. [ouaTue MatepuanbHoi Toukd. Bropoil 3akon Herorona. Exunutiet cunbl. Ceodoanoe naaenue ten. Tperuii 3akoH

Hetorona. Umnynsc cuiel. UMIyiec Tena. 3akoH cOXpaHeHnst HMITYJIbca. PeakTHBHOe ABHIKEHHE.

X, Hroroesoe mopTOpeHIe (3 1)

9 kaace
I. JABuxkenue Ten BONH3H NOBEPXHOCTH 3emau v rpaputanns (19 4)

JBikenue Tena, OpOLLIeHHOro BepTHKAIbHO BBepX. JIBikeHue Tena, OpOoeHHOro ropu3oHTaibHo. JIBuskeHue Tena, OpoLIeHHOro
MO/ yriaom K ropuzonrty. JlBuxkenue tena no okpyxuocru. [Meproa u yacrora odpatenus. 3akon BcemupHoro tarorerus. Jlsuxenne
UCKYCCTBEHHBIX CIYTHHUKOB 3emuu. I'pasuTauus u BeenenHas.

Jadopamopusie pabomuet 1t onsimsi.

1. H3ayyene dsudcenus mead, GPOmMennoco noo YeaoM K copu3onmy.

2. U3yueHue NBIDKEHHA TeNa MO OKPYKHOCTH.

IL. Mexannueckue KonedaHusd u BoaHbI (154)

MexaHnueckne koneOanmst. CBo0onHbIE H BBHIHYKIEeHHBIE KoneOanusa. KonedarenbHas cuctema, lIpy:kuHHBIN MagTHHK.
MarteMaTHuecKHit MasTHHK. XapakTepucTHKN KonebaTensHOro neikeHuA, I padiieckoe n3odpaxkenne konedaunii, GopmMyna nepuonaa
koneOaHUH MAaTeMaTHYECKOTO MasATHHKA. [ apMoHnueckue konedanus. 3atyxawowume konedanus. BeiHy:kaeHHbIe Konebanua. PesoHaHC.

Bonnosble senenus. IlpogonsHeie 1 nonepeynsie BOIHbL 1A BonHBL CKOPOCTh PacpOCTPaHEHHS BOIH.

Aabopamopusie padomui 1 onvime



3. M3yuenue xonebanuit HUTSHOrO MasTHHUKA.
4. U3yuenne konebaHuii npyKHHHOTO MasiTHUKA.
5. U3MepeHne yCkopeHHUst CBODOAHOTO NaneHus ¢ MOMOLIBI MaTEMaTHUECKOTO MasgTHUKA.

JLIR 3ByK (9 9)
3Bykoebie konedanus. Merounuku 3syka. Ynerpaseyk u undpaseyk. PacnpocrpaHenue 38yka. 3rykoBbie BOHBL CropocTs
3ByKa. 3aBHCUMOCTL CKOPOCTH 3BYKA OT CPEJibl H OT TEMIEPATYPhl CPEAbL, B KOTOPOH pacnpocrpansiercs 3syk. I pomkocTs 38yka. Beicora
U TeMOp 3BYKA. OTPAKCHHE 3BYKa. Dx0. Pe3oHaHC B akyCTHKe. YABTPa3sBYK U HH(PA3BYK B MPUPOIE U TEXHHKE,

Iv. DaekTpoMarHHTHbIe Kotedanus (11 4)

HMHpyxuust MArHUTHOTO N0, Monyab HHAYKIHH MarHHTHOTO Nons. Hanpasnenue THHRHA MarHUTHOH HHAYKIHHA. EAUHHLB]
MarHuTHOH HHAYKUHH. OHOPOHOE H HEOJHOPOAHOE MATHUTHOE Nojie. MarHuTHBIH N0TOK. EAHHWLBEI MAPHUTHOTO MOTOKA.

Onerrer Dapajes. Inexkrpomarautras HHAVKLKA. [Tepemennblii Tox. ['enepaTop nepeMeHHoro Toka. 3NeKTPOMArHUTHOE NOJe.
DneKTpoMarHuTHeIe konedanus. Konnencarop. DnekTpuieckas éMkocTh, KonebaTenbHblit KOHTYP, JNEKTPOMATHUTHEIE BOJTHBL
JKCTIEPUMEHTANBHOE OTKPBITHE 31EKTPOMATHUTHBIX BOMH. IIpHMEHEHNE 3/IEKTPOMarHUTHBIX BOJTH. BNHsSHNE 31€KTPOMAarHHUTHBIX
H3JIYMEHHH HA KUBBIC OPraHU3MBL IIpHHIHMI PaTHOCBA3H H TENCBHICHHA.

Aabopamopitere pabome: i OneimsL.

6. HaOnwaeuue sBAEHUS 3NEKTPOMATHUTHON HHAYKLIHH,

V. I'eomeTpuueckas onTuka (16 1)

Ceet. McTouHukU cBeTa. PacnpocTpaHeHue ¢BeTa B ofHOpoAHOI cpene. Otpaxkenue ceera. Ilnockoe sepkano. Ilpenomnenue
cBeTa. 3aKoH npenomienusa csera. JIunssl. PokyCcHOE paccToANNe H ONTHYeCKas ciia nua3bl. M3o0paxenns, gaBaemble nun30i. 1 a3,
KaK onrudeckas cucrema. Onrudeckue npusopsl.

Hadopamopuvie pabomuvr u onvimi:

7. Hatooenue menu u no:uyment.

8. HabmoneHue npenomneHus ceeta. MaMepeHue nokasaTens NpeloMICHHs CBETA.

9. OnpenencHue GOKYCHOTO pacCTOSHHMA U ONTHYECKOH CUIIBL cOOMparoIel! THH3BL

10. [ony4enue H300paXKEHHS ¢ [IOMOLULIO JIHH3bI.

V1. DNeKTPOMATHHTHAN MPHPoOaa cBeTa (9 )
Cxopocts ceera. Meronbl usmepenus ckopoctu ceera. Jlucnepcus ceera. Murepdepennina sonn. Uurepdepennns crera.
Judpakuus pons. Mudpakuus ceera. IlonepedHocTh CBETOBBIX BONH. JJICKTPOMATHUTHAS IPHPOIA CBETA.



Aabopamoprvie padomur 1 onvimbLL
11, Habmooenite unmepbepenyiny ceema Ha MuilbHON NAEHKe.
12. Habaooenie Ondparyin c6emosoil 60aHb! AA3epa HA MEMAANYECROT AitHelHxe.

VII. Keanroesie ssnenns (12 )

Crtpoenue atoma. Mznyuenne u cnektprl. KBantosas runoresa Inanka. [naHerapHas monens atoma. KBaHTOBEIE NOCTYNATHI
bopa. PagnoaktueHoCTe. CocTas aToMHoro sapa. Snepusie cunbl. dedext mace. DHeprus ¢BA3H aTOMHbIX Aaep. fAnepHble peakLHH.
Jlenenue 1 cuHTes Anep. ATOMHAs 3HepreTuka. BausHue paauoakTHBHBIX M3TYYEeHHIH HA XHBbIE OPraHH3MBL. DKONOTHYECKHEe MPOOTIEMBI,
BO3HHKAKOLIHE IIPH HCTIOIb30BAHUH ATOMHBIX 3J1€KTPOCTaHLIMIL

Aabopamopitere pabomeo: i Oncime:.

13. M3yuyenue 3aK0OHOB COXPAHEHHS 3aPAL0BOI0 H MACCOBOTO HYHCE B SAEPHBIX Peakuiax no pororpadgusim coOLITHI sSIepHBIX
B3aUMOJEHCTBHIA.

VIII. Crpoenue u 3postouns Beeaennoii (9 u)

Crpykrypa Beenennoti. INanaxtuku. Ilnanerer. Pacmupsromascs Beenennas. @usuueckas npupona ConHua u 38310
DNeKTPOMATHUTHOE U3JIyUYeHHE BO BCeIeHHOH. Menonp3oBanue 31eKTpOMATHUTHBIX SIBJICHUH B TEXHUYECKHX yerpoiicTeax. Poxxaenue u
spomouns Beenennoii. CoBpeMeHHEBIC METONBI HCCIenoBanns Beenennoi.

Habopamopusre padomvr u onvimvi:

14 «Habnronenne JlyHbm,

15 «HaOnronenue 3Bé3aHOrO HeOay

IX. Hrorosoe nosropenue (5 4acos)



6. TemaTuueckoe MIAHUPOBAHUC € ONIPEACTICHHEM OCHOBHBIX BHI0B yqeﬁnoﬁ JAEHTE/IBHOCTH

7 knace
No Tema ypoxa OcHoBHOE cogepxRaHue IO Teme Pecypcel ypoka XapakTepucTuka
OCHOBHBIX BHAOB
AEATEJABHOCTH YYEHHKA
I ®u3nKa U MHP, B KOTOPOM MBI 3KHBEM (7 1)
1/1 Texnnka Pu3nKa — HayKa o npuponae. Puznueckue YueOnuk, §1, Terpans- | Hadawooans u
Oe3onacHoCTH B asiaenns,  Crpoenue sewecrsa. [Jlis wero | tpenamép, ¢.4-13; onuceIsams pusnueckne
kabunere Qusnkn, Hy#H2 (usmnka. Janaunux, ¢. 4-8; SIBJIEHNA.
Uro uzyuaeT pusuxa DNEKTPOHHOE
MPUIOKEHHE K YUEOHHKY
2/2 Hekoroprie Hayunbie Tepmunbl. PHIUHECKOE TEIO. Yuebnuk, §2. 3; Yyacmeosame B
busnueckue Bewectso. Bemectso u aromel. Martepus. Terpane- TpeHakép, ¢.4- | 0OCYKOCHHH ABICHHAA
TEPMHHBI, Ponb HaDoaeHust B HALLEH HUHAHH, 13; 3anaunmnk, ¢ 4-8; | nagenus ten na 3emMam0.
Habmoaenue u onwit. | Tonydenue Hosbix 3HaHuH, Duznieckuii DNEKTPOHHOE Buickasviaants
3axoH. U3MepuTensHble MpUOOPHI. NPUIOKEHNE K YUCOHHKY | TIPEATIONOKEHUS —
THIIOTE3HL
373 DisHyeckKne ®H3HMYECKHE BeIHYHHBL EIUHHAILE] YueOHUK, §4, 5, Hsrvepsme paccTosHUS U
BEJIUYHUHEL H HX tbusngeckoii Benuuunel. Kpataeie u nonshele | TeTpaab- Tpenaxép, ¢.4- | NpOMEKYTKH BPEMEHH.
H3MEPEHUE. equHKuUbl. JeiicTsHs Han GU3HIECKUMEI 13; 3amaunuk, c. 4-8; Onpedeasms Leny
HUsmepenne n penununnamu. Hlkana H3MepHTENBHOro DNEKTPOHHOE JAeNeHUA LIKATb
TOYHOCTb u3Mepenus. | npudopa. [Torpemnbocte nsmepenusa. CpeaHee | npunoskenue K yueOHHUKY | nmpudopa.
3Ha4deHue usmepennii. Haznauenue
H3MepHUTENbHBIX NPHOOPOB.
4/4 | iadopamopraa OnpeneneHye NEHBI ASNEHUSA LIKAMbI Onpedenams LeHy

pacoma Nel
«OmpeneneHIEe 1ICHBI
IeTeHHs IKATIBI
H3MEPHTENBEHOTO

H3MEPHTEIBLHOTO Npudopa

Honoantmensusie 1a00pamoprsie padons:.
2. CpaBHEHHe TOYHOCTH HU3MEPEHHS
NPEAMETOB, PA3NTHYHBIMHA BUIAMH JTHHEEK.

JICTICHUA TTKAJTb]
H3MEPHUTENBEHOTO
npubopa.

H3mepsimes pazMepsl




npudopar»

3. OnpeneneHue aMamMeTpa HUTH.
4. M3MepeHue JNHHBI CTOJIA.

MEJIKUX NMPEAMETOB

515 | HaGopamopuas Onpenenenne o0béma TBEPLOTO TENA ONEeKTPOHHOe Onpeoeasnms ueny
padoma Ne 5 NPUIKEHHE K yUeOHUKY | AeEHHS IIKAJbI
«OnpenencHue npudopa.
oréMa TREPAOTO Hzmepsimey 00bEMBI
TEIa. TBEPALIX TEJL.

6/6 Yenosex u | [IpocTpancTBo u Bpems. Cremenu uncna 10. YueOnuk, §6, Terpann- Yuagcmeoeame B qucmiyTe
OKPYXKAOWU ero MecTo HenoBeKa B OKPYKAIOIIEM er0 MHPE. TpeHaxep, ¢.4-13; HAa TEMY
MHP. 3agayHuk, c. 4-8; «BO3HHUKHOREHHE H

SNeKTPOHHOE pa3sBUTHE HAYKH O

OPUIOKEHHE K YUeOHUKY | MPHPOAE».
Yuacmeosams B qucnyTe
Ha TeMy «PH3ndeckan
KapTHHA MHPA H
aNbTEePHATHBHbIE
B3rJjia]bl Ha MHp))

7/7 | O6obmaroimnii  ypok | Dusvka M MUD, B KOTOPOM MbI KHBEM, Yuebnuk, ¢.20. Vuacmeoscams B
Mo TeMe obcyknennn npodsem,
«Dusuka U MHp, B NPENIaraeéMbIX B
KOTOPOM MBI SKHBEM pyOpuxke «Bompock! Ans

obcyixnenusy, .20
L1 Crpoenue Bemecrsa (6 4.)

8/1 CtpoeHue BemecTBa. | M3 4ero cocTouT RenecTBO. ABNCHUS H Yuebnuk, §7, 8, Ha6mooams n

Monexynbl, ATOMEL OITBITHI, TTO3BOJISFONITIE JICNATE BHIBO/BI O Terpane-Tpenameép, ¢.14- | onucsicams pusnveckre
CTPOCHUH BewecTsa. MOJICKY B 1 ATOMBI. 21; 3amaunuk, c. 8-11; SIBJICHUSL C TIO3ULMT
Pazmepr! monexyn u atomos. CoBpeMeHHEBIE JNeKTPOHHOE MKT.
Cr1OcoObI, NOMOTAKILHE YBHAETh MOJIEKYJIbl U | NPUIOKEHHE K yHeDHNKY
arombl. HanoTexHONOrnN.

9/2 Habopamopnas H3mepeHue pasMepoB ManbIx Tes. Havepan pasmepsl
padoma A 6 | Honomumensnana  sabopamopran  padoma MaJlbIX Tell
«H3mepeHte A7« 3yuenne nponecca HCMapeHUs BObD»
pa3sMepoB MABIX TEAY

10/3 | bpoyHOBCKOE Onerr  bBpoyHa. bpoyHoBckoe nBuxkeHHE. | YueOHUK, §9, Tetpans- | Hadmooams n
IBHKCHHE. [Tpuuunel OpPOYHOBCKOrO OBHKCHMS. | TpeHawEp, ¢.14-21; COBACTIANG SIBICHUC




JAuddyzns.

Auddyzusa. Anddysus n remneparypa rena.
Aubdyzus B KU3HHM HENOBeKa, KUBOTHBIX,

pacTeHui,

3anaunux, ¢. 8-11;
3NeKTpOHHOoe
NPUIOKEHHE K YIEOHHKY

addyzun

11/4 | B3aumuoe BsanmHoe nputsixkenue monexkyn. Bzaumuoe | Yuebuuk, §10-11%; Burho:itmants ONbIThL NO
NPUTSKEHHE H OTTaJKHBAaHHE MOJIEKY L. Asnenue | TeTpanb- TpeHaxkeEp, OOHApPY>KEHHUIO TeHCTBYA
OTTalIKUBaHHE CMa4uBaHuA. SIBleHNE KaNUIAPHOCTH. ¢.14-21; 3agaunuk, ¢. 8- | CHJI MONEKYNAPHOTO
MOJIEKVIL. 11; DnmekTpoHHOE MPHTAKEHHA.
CmavuBanue u IPUIICIKEHHE K YICOHHKY
KaWJUISIPHOCT b,

12/5 | ArperaTHbie ArperarHble cOCTOAHNS. DHUIMIECKHE Vuebuuk, §12; Terpane- | (Qbwusacnsmes cBoiicTea
COCTOAHKA CBOICTBRA ra3os, Pu3HuUEcKHe CBOICTBA TpeHaxép, ¢. 14-21; ra3oB, }KMAKOCTEH U
BEUIECTBA. wuakocTel. Muznueckre CBOACTBA TBEPIBIX 3anaunuk, c. 8-11, TBEDPABIX TEN HA OCHOBE

Ten. Ilnasma. DNeKTpoHHOE aTOMHOH TEOpHUH
Honoanumensnas agbopamopuas padoma Xo | NpUIoKeHHe K yIeOHUKY | CTPOeHHS BEIIECTRA.
& «BrIpamiBanie KPUCTaIIOB COTH Hecreooeams
caxapa» 3aBHCHMOCTB 00BEMa
rasa oT JaBJEHHS NpH
NOCTOAHHON
TEMIEPATYPE,

13/6 | O6obmarommii  ypok | CTpoeHue Beuecrsa. Vuebnuk, ¢. 34 YuacTeoBaTh B
1o TeMe 00CyXACHHH
«Cmpoenue npedseM, IpeanaracMblx
BEU[CCINBLY B pyOpuke «Borpocsl

st o0CyKIeHus», ¢.34
I11. Isnkenue, B3aumoacHcTeHe, macea (10 1)
14/1 | MexaHu4eckoe Mexanndeckoe qBIKeHNE, OTHOCUTENRHOCTE | YueOHuK, §13; Terpane- | Habmoodams n
IBMKEHHUE. NBHZKEHMS. Onuncanne OBMKEHHSA. | TpeHAKED, ¢.22-37; OHUCBIBAHT b
TpaexkTopus. IlyThe. Enuanner nyTH. | 3amaunHuk, ¢. 11-14; MEXaHHYECKOC JBHKCHHE
PasnomepHoe npsiMOAMHENHOE  ABHMKEHHE, | NIeKTPOHHOE
HepasHomepnoe asuxenue. NPUICKEHNE K YueDHUKY
15/2 | CkopocTs. [TonaTtue ckopoctu. CKOpOCTL NpH VYuebnuk, §13; Terpanb- | Paccuumvisains nyTs 1

PABHOMEPHOM JBIKEHHH. EMMHUIIH
ckopoct. Hanmpasnenre ckopoctu. I'paduku
3aBHCHMOCTH ITyTH U CKOPOCTH OT BPeMeHH.

TpeHaxep, ¢.22-37,;
3agaunuk, ¢. 11-14;
NIEKTPOHHOE

CKOpOCTb TeNa IIPH
pPaBHOMEPHCM
MPSIMOJIAHEHHOM




NPUIOKEHNE K YUeDHUKY

JABHUKEHWH,

Hzvepsams CkopocTh
PaBHOMEPHOTO
JBUKEHUS,
Hpeocmaesaisime
pe3syILTATHI H3MEPEHUH
M BbIYHCIIEHHH B BHAE
Tabnuu H rpadMKOB.

16/3 | Cpenusis ckopocts. | Cpeansisi ckopocts, I padHku 3aBUCHMOCTH Yuebuuk, §15; Terpans- | Paccunmvisaims
Yckopenue, NyTH W CKOPOCTH OT BPEMEHH NpU TpeHaxep, ¢.22-37; CPE/HIOIO CKOPOCTL TEsa
HEPaBHOMEPHOM JIBH3KEHUU. 3agaunuk, ¢. 11-14; MpH HEPABHOMEPHOM
PaBHOMEpeMEHHOE NIBIKEHNE, Y CKOPEHHUE, DNEeXTPOHHOE MPSIMOJTUHEITHOM
Enunune! yekopeHus. IPUICKEHHE K YUeOHHUKY | ABHIKEHHH.
Hononmimensnas aadopamopnas padoma No& Hpeocmasisime
H3yuenue puznHeckux BelUHHH, PE3YILTATH U3MEPEHUH
XAPAKTEPUIYIOLUX MEXGHHYECKOE ABHKEHHE, M BbIYHCJEHHH B BHAE
HM3mepeHue CKOpOCTU ABHKCHHS UETOBEKA. TaduI ¥ rpahuKoB.
17/4 | Pemenne samad 0o YueGHUK, c.48-49; | Paccyumersaims nyTh 1
TeMe Terpans- TPeHAXKEDP, | CKOPOCTDb TeNa MpH
«BHKEHHE, ¢.22-37; 3aga4nuk, c. 11- | paBHOMEpHOM
B3aUMOIEICTBHE, 14: DIEKTPOHHOE | MPAMOJUHEHHOM
macca» NpUIOKeHHe K yueDHHUKY | ABUXKEHNH.

Paccuumuvisams
CPEAHIOK CKOPOCTL TeJa
MpH HEPaBHOMEPHOM
NMPAMOIMHEHHOM
IOBUYKEHUN.

Onpedeams nyThb,
NPCHASHHBIN 32 AaHHBIH
MIPOMEKYTOK BPEMEHH, H
CKOPOCTh TeNa 10
rpaduKy 3aBHCHMOCTH
MYTH PABHOMEPHOTO
ABHXKCHHWA OT BpeMeHH.




18/5

WHepuus

Hnuepuua. JIsnxenne no unepimu. Kak senér
ceds Temo, eCnM Ha Hero He AeHCTBYIOT
APyTUE TeNa.

Yuebnuk, §16; Terpansb-
TpeHaxep, ¢.22-37;
3anaunuk, ¢, 11-14;
SNeKTPOHHOE
TIPHIIOJKEHHE K VUEOHUKY

Habuimooams asnedue
MHEpUHH

19/6 | Baaumoneiicteue Ten | Bzaumoneiicteue Ten. Bzaumoneiicteue ten v | Yuebnuk, §17, HabGawoams
u Macca. | H3MeHeHHe ux ckopoctu. MuepraocTs Ten. DNEKTPOHHOEC B3aUMOICICTBHE Tel.
Haovopamopnasn Macca. Eqguannb Maccel. CriocoObI TIPHIIOMKEHUE K YUeOHUKY | M3wepsine Maccy Tena
padoma Ao 10 | orpenenenust Maccol,

«HM3meperne  maccest | /lonoanimeabHAA AGOOPAMOPHAA padoma
Tena Ha | Mo/ «MsMepeHHe MaNbIX MAacc METOIOM
YPaBHOBEIICHHBIX R3BCITIBAHUAY

PBIMAYKHBIX BECAX)}.

20/7 | IlnotHoCTh BewnecTra. | [ImoTHOCTD Vueonuk, §18; Terpaab- | Hzuepsme NNOTHOCTD
Or yero saBumcHT | Bemecrsa. Eauaunsl morHoctd. I ioTHocTH TpeHaxKED, ¢.22-37, BelllecTBa
Macca Tena. BELIECTBA IS PA3JIHYHBIX ArPerarTHblx 3apaqHuk, ¢. 14-16;

COCTOSHHIL. DNEKTPOHHOE
Sonoanumeavnas sabopamopuasn padoma NPUNOKEHHE K yHEOHUKY
A2 {2 «M3MepeHHe TIJIOTHOCTH JKUIKOCTH C

MOMOLLBIO apeoMeTpay.

21/8 | Hadopamopnasn OmnpenencHue IIOTHOCTH TBEPOOrO Tena ¢ | NIEKTPOHHOE H3zmepsime n10THOCTD
padoma Ne 3 MOMOLILKD ~ BECOB M HM3MEPHTENBHOTO | MPUIOKEHHE K YUeDHUKY | BEIIeCTBa
«Qnpenenerne LMITMHApA
TUIOTHOCTH TBEPAOrO
TEJIa ¢ TOMOIIBEH)

BECOB U
H3MEPUTEIBEHOTO
UUIMHAPAY»

22/9 | Pemenue 3amav o Yuebuuk, ¢.48-49; Boryucaames Maccy Tel
TemMe Terpaab- TpeHaxeEp, NPH B3aUMOJAEHCTBHH.
«JIBuskeHue, ¢.22-37; 3anauuuk, ¢, 14- | Boruucaams naoTHOCTL
B3aUMOJCHCTBHE, 16; DneKTpOHHOE BCIIECTEA
Maccay TPUIQXKEHHE K YUCOHUKY

23/10 | Konmpoasnas




paboma Nel no
meme «/guncerue,
azaumodeticmarie,
Mmaceay

IV. Cuanl Bokpyr Hae (10 4

)

24/1 | Cuna. BsaumMoneficTeHe Ten U noHATHe cunbl. Cuma | YuedHuEK, §19; Terpans- | Habmodams n
Kak Mepa B3aumMoneiicTeua. Cuna — BeKTOpHas | TpeHaxkep, ¢.38-45; ORHCBIBAN
BeTUUMHA.  Touka  TPHJIOXKEeHUs  cunbl | 3amauyHuk, c. 17-20; MeXaHHYeCKHE sIBJICHIS C
EquHuns! cHnbL DNMEKTPOHHOS MO3ULIHT NHHAMHKH
NPHAOKEHHE K yueDHUKY
25/2 | Cuna TsLKeCTH. Cuna msxectu. CBodonHoe magenne. Vuebuuk, §20; Terpans- | Hoavuunte
Yckopetue cBoOOIHOMO MageHus. TpeHamep, c.38-45; npeacTasjleHHe O CHIIax
Briuucnenue cuiibl TskeCTH, 3aKOH 3anaunux, ¢. 17-20; B NpUPOAE.
BCCMHUPHOTO TSTOTCHHS, 2NEeXTPOHHOE Habmooanms n
NPUIOKEHUE K VICOHUKY | onicsisdms (pU3HICCKIC
SIBJIGHHS, CBSI3aHHBIC C
MPOSIBJIICHHEM CHJI
TATNOTEHHSA,
26/3 | PaBpHogeiicTByOmasn PaBHopeilicTByrOmas cHia. Yuednuk, §21; Tetpanb- | Haxooune
cuna. PaBnoneicTByrOWAA ABYX CHUI, TpeHaxEp, ¢.38-45; 3KCTIEPUMEHTANIBHO
HanpasneHHbIX no oaHoH npamoi. CocrosHue | 3anaunuk, ¢. 17-20; PaBHOAEHCTBYIOLIYIO
PaBHOBECHS. DNEKTPOHHOE JBYX CHIIL
Honoauumensuas aabopamopnas paboma No | IpUIOsKEHHE K YUeOHHUKY
14 «CnosxkeHne cHIl, HanpaBIeHHbIX BIOIb
OIHOH MPSIMOID»
27/4 | Cuna yrpyrocru. Cuna yupyrocru. Jedopmaunn. Hanpaenenne | Yuebunuk, §22; Terpans- | Hoayyume
CHJIBI YIIPYTOCTH. TPEHAKED, ¢.38-45; MPEOCTaBICHHE O CUIAaX
3anaunnx, ¢. 17-20; B NpUpoOAE.
DNEKTPOHHOE Habawoans n
MIPUIOKEHHE K VUCOHUKY | onucsleams PUIHICCKUC
ABJCHUS, CBA3AHHLIC C
TIPOSABJICHHEM CHJT
YIPYTOCTH.
28/5 | 3akou I'vka. | 3akon ['yka. Ynpyras v rnjacTH4eckas YueOuuk, §23; Terpanb- | Haxooume




JuHamomerp. nepopmaunu. Inuamomerp. MNpaduueckoe TpeHaxep, ¢.38-45, IKCTIEPUMEHTANIBHO
npeacrasneHue 3akoxa ['yka. 3anauHuk, c. 17-20; PABHOAELHCTBYIOLLYHO
Jlononnnumensnas AabopamopHas padoma DNEeKTpOHHOE JBYX CHIT
No 5 «M3yueHne cun yrpyrocTu. NPUIOKEHUE K YyUeOHUKY
HaxoxaeHue paBHOACHCTEYOMIEH
HECKOIBLKIX CHII, HATIPaBIeHHBIX BIOIb OTHOM
NPsAMOIA.
29/6 | Jlaboparopras pabora DIEKTPOHHOS Hccenenosarh
No 16 «I panyupoeka NpUIoKeHue K yueDHHUKY | 3aBMCHMOCTB YAJTMHEHHS
JAHHAMOMETPA. CTaNbHON MPYXKUHbI OT
Hccnencsanue NPUJIOKEHHON CHIBIL.
3aBUCUMOCTH CHUJIBI
VIIPYIOCTH OT
YIATUHEHHSA TIPYKHUHEL
Onpenenenne
koapumenTa
YIPYTOCTH MPY3KHUHBL,
30/7 | Bec tena. Bec tena. Bec tena u cuna taxectu. Bec Tena | Yuebnuk, §24; Terpans- | floayuums
HepecomocTe. M Maccd. 3aBMCHMOCTD BECA OT YCJIOBHIA, B TpeHaxeEp, ¢.38-45; NpencTasieHue O CHilax
KOTOPbIX Haxoautcs Teno. HepecoMoCTh. 3amauHuk, c. 17-20; B IpUpOAE.
NeKTPOHHOE Habrooans n
NPHIOKEHNE K YUeOHUKY | orwicersams pu3HIecKue
SIBNIEHNSA, 15
00BSICHEHHS] KOTOPbIX
HEeo0XonHMO
MpelcTaBiIeHHE O CHIIax,
OEHCTBYIOLLIMX HA OLIOPY
WJIH NIOBEC.
31/8 | Cuna tpenust. Tpenue | Cuna tpenus. [IpH4MHBI BOSHUKHOBEHIS Yuebuuk, §25, 26%; Hecredoeams

B
Nnpupoae U TEXHHUKE.

cunnl Tpenusa. Tpeuue B npupoge. Tpenue B
TexHuke. JlIoObiraHue oras. M3obpeTtenne
koneca. [Topwunauk. Ipumenenne
BO3TYITHOH MOAYINKH,

Honoarumeavnan 1abopamopHas paooma o
17 «MccnenosaHie CHIbl TPEHHA

Tetpane- TpeHaxép,
¢.38-45; 3agaunuk, ¢. 17-
20; JnekTpoHHOE
TIPUIOKEHHE K VICOHUKY

3aBHCUMOCTD CHJILI
TPEHHA CKOJbXKEHNA OT
njiowaan
COTMIPUKOCHOBCHHA TCHT
CHJIbl HOPMAJBHOTO
JaBJICHHA.




CKONBXKEHUAR»

32/9 | Pewenne 3amay no Terpanb-Tpenakep, ¢.38- | 3axpenimes
Teme 45; 3apaunuk, c. 17-20; NPeACTaBlIEHHUE O CHIIAX
«CuJibl BOKPYT HACY DNEeKTPOHHOE B NpUpone.

OpUIOKEHUE K YueOHUKY | Habmodams u
ONUCHIBAME PUIHMUECKHC
SIBJICHHS, 1JI51
OOBACHEHHS KOTOPBIX
UCNIONB3YETCHA NOHATUE
«CHIIAY

33/10 | Konmpouvnas
paboma Ne 2 no
meme « Ctinl GOKPYE
HCC».,

V. JaBJieHue TBEPABIX TeJI, sKHAKoCcTeH H ra3os (10 u)

34/1 | Haeneuue. CniocoObt | Jasnenwe. Enunuiie naBnedus. Mameneuue Vuebnuk, §27, 28; Habnwnate u onMcbiBaTh
VBETHUEHUS U JaBNeHHsA B 3aBUCUMOCTH OT MPHICKEHHOH TeTpank- TpeHaXEP, (pU3HUYECKHE  ABJICHHA,
YMEHDLICHUS CUJIBI M OT ILIOIIAMH MoBepXHOCTH CriocoObl ¢.49-59; 3agauHuk, ¢. 21- | ans OOBSCHEHUS
OaBIEHIA.. yBenuenus gasineHns. Crnocoder 25; DnexkTpoHHOe KOTOPBIX  HeoOXOIMMO

YMEHbBLIEHUS HaBICHU. MIPUIIOXKeHNE K YueOHUKY | MpencTaBieHHe 0
JABJIEHUH

35/2 | PemeHue 3amad  Ha Terpaae-TpeHakep, ¢.49- | Paccuumeieams

pacuéT MaBICHHS, 59; 3Jagaunuk, ¢. 21-25; | naBneHNE TBEPAOTO TENa
NMeKTPOHHOE Ha MOBEPXHOCTH
OPUIOKEHUE K YUeOHUKY

36/3 | Aadopamopuas DuekrpoHHoe Onpedeaunte
padoma Ao 18 NPUAOKEHHE K YHEOHHKY | DKCTIEPUMEHTAILHO
«Onpeaenenue JABNEHUe Tena
AABAEHHS 3Tal0Ha U3BECTHOH MAcChl Ha
KHJIOTPaMMa. OIIOpY.

37/4 | llpupoma  nmaeneHus | Pasnuune B npuponae AaBneHHus TBEpAbIX Tea U | YueOHuk, §29; Terpaas- | Habmooams n




rasoB v ra3or. Jlaenenue raza. Ot 4ero 3aBUCHT TpeHaxeép, ¢.49-59; onucuIéams prsnieckue
KUAKoCTeH. naenedue raza. Jlagnenue B wuakoctu. Ot 3anauduk, ¢. 21-25; SIBII@H WS, U4
4ero 3aBHCHT JIaBIEHHE B SKUJIKOCTH. DIEKTPOHHOS OOBACHEHHS KOTOPHIX
NPUIOKEHHE K YUEeOHUKY | HEOOXOMHUMO
MpeAcTaBICHHE O
JaBJIEHHH U CTPOSHHU
BELIECTBA.

38/5 | JaeneHue B | [Hap INackans. 3akon [lackans. Hasnenne B Yuebuuk, §30; Terpane- | Habrooame ssiacHNA
KUAKOCTU U rase. WUIKOCTH, TpeHameép, ¢.49-59; nepenaqn J1aBieHus
3akon IMackans, Honoanumeavnaa  aabopamopnas padboma Ne | 3apaunux, ¢, 21-25; IHAKOCTAMU,

19 «HccaenoeaHue TmpoLiecca  BBITCKAHMA | DNIEKTPOHHOC
BOABL U3 OTBEPCTUSA B COCYIE» NPHUICKEHNE K YICOHHKY

39/6 | Pacuér naBneHus | Pacuér naBneHus XKUAKOCTH HA IHO COCYAA. VYueOuuk, §31; Terpans- | Paccuumereams
JKUIOKOCTH Ha Pacuér naBneHus JKUAKOCTH HA CTEHKH TpeHaxep, ¢.49-59; NaBNeHHe BHYTPH
IHO ¥ CTeHKH cocyaa. | cocyza. Ot Hero 3aBHCHT JaBlIeHHE JKUAKOCTH | 3amadHuk, c¢. 21-25; FKHIKOCTH

Ha AHO cocyaa. ['mapocTaTHueckuil napagoke. | ZNeKTPOHHOe
Onerr [Mackans. NpUICKEHUe K yueOHHKY
40/7 | Coodwarme CooOuaromue cocyant. TIpunumm Vuebnuk, §32; Terpaas- | Habmwoanms n
COCYJBI, co0DIarmMuXcs cocynes. Coodmarmuecs TpeHakEp, ¢.49-59; ONHCBHIBAM b STBIICHUS,
COCYIBI ¢ HEOTHOPOMHOM KHKOCTRIO, 3anauHuk, ¢, 21-25; st OOBACHEHHS
Hcnonp3opanne mpuHUMITEA COOOIIAK NXCs DNEKTPOHHOE KOTOPBIX HCOOXOAHMO
COCYIOB. NPUIOKEHNE K YUeOHUKY | MPencTaBlIcHHE O
NABJCHHWH B J KUJKQOCTH,

41/8 | Mcrnonb3oBanue [Ipocreiilnne TeXHHYECKHE YCTPOHCTBA. Yuebuuk, §33; Terpanw- | Hoavuunte
JaBlIEeHHA B [ippaBnuyeckve Malwubbl. [ uapasarueckuid | TpeHaxEp, c.49-59; npeacrasaeHye ob
TEXHHYECKUX npecc. [TheBmaTtuueckue ycrpoiictsa. Hacoc n | 3anaunuk, ¢. 21-25; MCIONBL30BAHHH
YCTPOHCTRAX. Hunnenas. 1lopmHeBoi BO3AYIIHEIT HACOC ¢ DNEKTPOHHOE JABJIEHUS B Pa3JIMUHbIX

kanaHamu. HInrossl MPIIOKEHHE K YUCOHUKY | TCXHHYCCKHX
YCTPOICTBAaxX H
MEeXaHNU3Max.
42/9 | Pewenue 3amay mo Terpane-TpeHaxép, ¢.49- | Pewams 3a0aum No TeMe

TEME
«JlaBaeHune TBEPAbIX

59: 3amayHuk, c. 21-25;
DNEeKTPOHHOE

«JlaBneHHe TBEPABIX Ted,
HUAKOCTEH M ra3oBy.




TEJ, KUIKOCTEH U NPUIOKEHHE K YHeOHUKY
ra30B»

43/10 | Koumpoasuas
padoma Ne 3 no
mene «Hasaenue
meacépavix men,
JUCUOKOCICH U 24306 »

VL. Atmocdepa n atmocdepHoe 1apaerHue (4 1)

44/1 | Bec Bo3nyxa. OnpeneneHue Beca Bo3nyxa. [loueMy Mbl He Vuebuuk, §34; Terpanb- | Buisisasmes HakTopsL
ATtMmocdepHOE OLOYILIAEM aTMOC(EPHOro nasieHus. Bauanue | TpeHaxep, ¢.60-67, JOKa3bIBAOIINE
OaBIeHHE. arMocdepHOro gaBieHus Ha GUIMYECKHe 3apadHuk, ¢. 26-31; CYLUECTBOBAHHE

SIBIICHHSL. DIEKTPOHHOE arMochepHOro

NpUNOXKeHHe K yueOHUKY | JaBNeHus.

45/2 | U3mepenue Onerr Toppuuenau. Hopmanenoe Yuebnuk, §35; Terpaab- | [loayuums
arMochepHoro armochepHoe aaenenue. ExnHuub TpeHaxep, ¢.60-67; NpencTaBlIeHHe o
JTaBJICHHS, Onwit | atMocheproro nasnenus. OmuiT 'epuke, 3amavHuK, ¢, 26-31; MPOABJIEHUH
Toppuuennn. DNEeKTPOHHOE aTMOC(hEepHOTO IaBIEHNS

TIPHIOJKeHNe K YUeOHHKY | ¥ crocodax ero
H3MEPeHus.

46/3 | [Ipudoper ais Pryrueni  Oapomerp.  Bapomerp-anepoun. | Yuebnuk, §36; Terpans- | H3yuames yCeTpoicTBO H
H3MCPEHUSA Manomerp. TpeHAKED, ¢.60-07; NPUHIUN ICHCTBHA
nasneuus, Pewenne 3anaunuk, ¢. 26-31; Dapomerpa-aneponaa.
3a7a4 no reMe DNEKTPOHHOE
«ATMocdepa u NPHIOKEHHE K YICOHHKY
aTMochepHoe
TABICHUE

47/4 | O0odImarImui ypok YyebHuk, c. 94 [ToaroTrorneHHoe
no teme «Armochepa o0cyxkaeHue npodnem,

u aTMochepHoe npearaeMpix B

OABJIECHHEY pyvbpuxe «Bonpocel ans
obcyxknennsy | Yuebnuk,
c. 94

VII. 3akon Apxumena. Ilnasanue e (6 4)

48/1 | Masnenve sxuakoctu | Vuebnuk, §37, 38; | Ha6.ooam netictene




H rasa

Ha

NMOrpyXEHHOE B HUX

pITaNIKMBatowas cuna. Hanpasnenne
BLITANKUBAKO UIEH cHJibl. Boiuucnenue

Terpanb- TpeHaxEp,
c.68-77; 3agauHuk, ¢. 31-

BBITANKWBAKIEN CHIIBI,
OEeHCTBYHOLLEH Ha

TENo. 3akoH | BeITANKHBaKOMIE#H cunbl. OT yero 3aBHCHT 35; DnekTpoHHOe MOTPY:KEHHOE B
Apxumena apxuMenosa cuia. OT 4ero He 3aBUCHT NPUIOKEHHE K YUeDHUKY | SKHAKOCTh TENO,
apxUMenoBa CUna. 3akoH ApxuMena. Boruucasmes apxumMenoBy
CHITY.

4912 | ladopamopnasn JxkcnepuMeHTaIbHaa nposepka GopmyJibl fis Hzarepams cuny
padoma Ao 20 | onpenenenus apxUMEAOBOH CHIIBL. Apxumena.

«Hsmepenue Hpogepsims
BOIMATKHGONEH 3KCIIEPHUMEHTAJIbHO
cuast,  deiftcmeyionei topmyny nns

HQ  HOZPYICEHHOE 8 onpeneneHrs
HCHOKOCHI B MEAON. APXHMEAOBOH CHJIbI.

50/3 | Pewenuwe 3anau Ha | JonoanumensHas 1qdopamopras padoma N Buruuciams apxuMenoBy
3aKOH 21 «OnpeneneHue NNOTHOCTU AEPEBAHHON cuny
Apxumena. ANHENKU MHAPOCTATHYECKHM CIIOCODOMY

51/4 | IlnaBanue Teu. VYenosus mnnasanust Ten. [Inmasanme cynos. | YueOHuk, §39; Terpans- | Obwsicnsims NTpUUHHBL
BosayxonnagaHue, Bosnyxonnaeanue, TpeHakEp, ¢.68-77, TJ1aRaHHA TEII.

Honoanumersnan  aadopamopnan  patoma | 3agaqsuk, ¢. 31-35; Heeaeooeames yeiaosus
Ao22 DMEeKTPOHHOR TJ1aBaHHS Tel.
«HM3yuenue ycnosuii nnasanus tena B NPUACKEHNE K YueDHUKY

WHIKOCTH»

52/5 | Pewenue 3amay no Vuebnuk, ¢. 102-103; Pewamn 3anaun no Teme
TEME Terpanb-TpeHaxép, ¢.68- | «3axon Apxumena.
«3aKoH Apxumea. 77; 3agauyHnk, ¢. 31-35; I1napanue Ten»
IInaBanue tea». DNEKTPOHHOE

NPHIOKeHHE K y4eOHNUKY

53/6 | Koumpoasnas

padoma No 3 no
meme « 3aKoH




Apxuneda. Haaeanue
mean.

VIII. Pa6oTa, MOIMHOCTh, JHEPTH

(7 1)

54/1 | Mexanuueckast [Ipumeprl MexaHugecKoH paboThI. Vuebuuk, §40; Terpane- | Hzuvepsine paboTy CHIBI
pabora. Mexannueckas pabora. Exnnuns pabotsi, TpeHaxeép, ¢.78-87,
CuTyauuu, B KOTOPBIX MexaHuueckas pabora | Jamaunuk, ¢. 35-39;
HE COBEpPINAEeTCs. DNEKTPOHHOE
NPUIOKEHNE K YUEOHUKY
55/2 | Mom#ocTs. OnpeneneHue MOIIHOCTH. EAMHULIbI Vueonuk, §41; Terpanb- | H3mepsms MOUTHOCTD.
MOLIHOCTH. TpeHaxep, ¢.78-87,
Honommeasnan aabopamopnas padoma N | 3apadnuk, ¢. 35-39;
23 «M3yveHne MexaHnIecKoi paboTe 1 JJEKTPOHHOE
MOLL{HOCTH? NpUIOkKEeHHe K yHeOHUKY
56/3 | Dueprus. Mexanmdeckas sHepTHA. ETMHULILI SHEpPrHN. Yuebnnk, §42, 43; Hamepars
[MoTeHuManeHas 1 [MoreHunanbHas 3Heprua. Kunetuueckas TeTtpank- TpeHaxkeép, KMHETHYECKYIQ 3HEPrUI0
KHHETHYEeCKas sneprus. [ToreHuuansHas 3ueprus noauaToro | ¢.78-87; 3agauHuk, c. 35- | Mo AnMHE TOPMOZHOIO
IHEPTHS, Haj 3emi€i Tena. OT Yero 3aBUCUT 39; DneKTPOHHOE MYTH.
KHHeTH4uecKas sHeprus. TopMO3HOH NyTh. OPUIOKEHNE K YUeOHUKY
[Nonuas MexaHmdecKas JHEPTUAL
57/4 | 3aKOH COXpaHEHUsA IIpeppaineHne NOTEHIHANBHOH 3HEPTUY B YueOHuk, §44; Terpans- | Hpumensins 3ak0H
MEXAHHYECKOH kuHeTH4eckyro. [lpeppalenne kuneTnueckoi | tpenakeép, c.78-87, COXPAHEHUS! SHEPIUH 1A
3HCPTHH SHEPruy B MOTCHUHANLHYIO. 3aKOH 3apavHuk, ¢. 35-39; pacuéra NOTCHUHANBHOIH
COXPAHEHHS IHEPTUH. DNeKTPOHHOE ¥ KHHETHYECKOIN SHEPIrun
NPUIOKEHNE K yHEOHNKY | Tena.
58/5 | Habopamophas Ancnzuposams
paboma Ne 24 M3MEHEHHe
«HzyueHHne MOTEHINATBHOH 1
H3MEHEHUS KHHETHYECKOH 3Heprui
NOTEHUHMAIBHOH 1 TeJla IPY ABUXKEHHH 110
KHHETHYECKOH HAKJIOHHOH ILIOCKOCTH.
JHEPrHi Tena npu
ABHXKEHHUH TE€Nna 1o
HAKJIOHHOH
TLIOCKOCTHY.
59/6 Wcrounuku sHeprun. | Bo3oOHOBmsIeMbIe MCTOUHNKH 3Heprun. Bopna | YueOHuk, §45%, 46%, Iloayaurs




HeB0O3mMOxHOCTE

KdK WCTOYHHK JHCPTHH. BeTep KdK HCTOYHHUK

Terpanb-Tpenaxép, ¢.78-

NpeACTasieHIe 0.

CO3J1aHUA BEYHOTO sHeprun. Beunbnii apurarens. Pemenne 3anau | 87; 3anaunux c. 35-39, CYUIECTBY O IIMX H
JIBUTATENA, no Teme «PaboTa, MOIHOCTh, IHEPTH», DIEKTPOHHOS MEePCIEKTHRHBIX
NPUICKEHUE K YIEOHUKY | BO30OHOBIAEMBIX
HCTOYHHKAX  JIHEPTHH.
Pemate 3amadm no Teme
«Pabora, MOLITHOCTD,
IHEPruay»
60/7 Koumpoivuas

padoma Ne 4 no mewue

«lPaboma, mowgnocm,

SHEPIUSLY

IX. [IpocThie MeXaHU3MBL «30J10T0e IPABHI0» MeXaAHHKH (8 1)
61/1 | Peluar u HakJIOHHAs [MpocTblie mexanuzmbl. Poiuar. Tlnewo cunel. | Yuebnuk, §47; Terpans- | Hab.ooams n
IIJIOCKOCTE. Pasnoeecue prluara. MomeHT cunbl U | TpeHaxép, ¢.88-95; onucoleams HPUINICCKIC
npapuno MoMeHTOB. HaknoHHAS TIOCKOCTS. 3ajayHuK, ¢. 39-45; SIBIICHHUS H

DNEKTPOHHOE 3aKOHOMEPHOCTH,

NPHIOKEHNUE K YUeOHUKY | CBS3aHHBIE C
HCINONB30BAHHUEM
NPOCTHIX MEXAHH3MOB,
pbIdar, HakJIOHHAs
TLIOCKOCTE,

62/2 | Jladbopamopras DNEKTPOHHOE Heeneoosams yenorus
paboma No 25 MPHICKEHHE K VIeOHUKY | paBHOBECUS phluara
«lIpoBepka ycmoBusA
PABHOBECHSI PBIYAray

63/3 | baok u cucrema Henonewkuerit 6ok, Ilomemkapili  Onok. | Yuebuuk, §48; Terpane- | Habdawodames n
OMOKOB. KomOunatmss ~ HemonmemkHore — Oi0ka ¢ | TpeHaxeEp, ¢.88-95; onucsleams pusHUecKue

NOBUMKHBIM, Hcnonw3zosanue npocThIX | 3anaqnuk, ¢, 39-45; SIBJIEHUS U
MEXAHH3MOB, DNEeKTPOHHOE 3aKOHOMEPHOCTH,
TIPIJIO’KEHHE K VUCOHHKY | CBSI3AHHBIC C
HCIIONB30BAHHEM
MPOCTBIX MEXAHH3MOB'
OJIOK M MOIUCHACT.
64/4 | «3onoroe npaBuIOY Porar v pabora. Hakionuas niockoctb U Yuebuuk, §49, 50, Habmooams n




MEXaHHKH. pabota. IMonemxHbiii 010k 1 pabeTa. TeTpank- TpeHakép, ORUCHIBAMS (PU3HUECKHE
Koadduument «3010TOe NPABUIO» MexaHWKH. [TonHas u ¢.88-95; 3anauHuk, ¢. 39- | sBneHuA u
TIONE3HOTO NEHCcTRUA. | mojesHas pabota. KoaddunuenT nonesHoro 45; DNeKTPOHHOE 3aKOHOMEPHOCTH,
AefcTBUs. OPUIOKEHHE K YUeOHUKY | CBA3AHHBIE C
HCTIONB30BAHHEM
NPOCTBIX MEXAHH3MOB.

65/5 | Habopamopnas JJIEKTPOHHOE Hzwepame KILI
padoma Ne 26 TIPHIOXKEHHE K YIeOHUKY | HAKJIOHHOH ILIOCKOCTH.
«Onpenenenne  KIIJI Borviucaams KT
HAKTOHHOH IIPOCTbIX MEXAHH3MOB
MIOCKOCTU»

66/6 | Pewenue 3anay no Honoanumeavnan nabopamopunasn paboma N | Yuebnuk, ¢. 130-131; Haxooumb ueHTp
TEME 27 «OnpeneneHne MoIoKeHUS IeHTpa Tetpanb-TpeHaxkép, ¢.88- | TAKECTH MJICCKOTO TENa
«IIpocthie TAKECTH TTOCKOH (UTYPBI» 05; 3amaunuk, c. 39-45; 3KCIEPHMEHTAIBHBIM
MEXaHHU3MBI. DNEeKTPOHHOE nyTéM
«30II0TOE MPABUIION MIPHIIOKEHHE K YUeOHHKY
MEXaHHKH»

67/7 | Koumponsnas
padoma o3 no mee
«lIpocmuie
MEXAHUZAIBL.

«3oaomoe  Hpastaoy
MEXANUKN ».

68/8 | Obobmarouuit  ypok
o Kypey
(husukH 7 Kiacca.

8 kaace
Ne Tema ypoka OcHoBHOE COgepKAHME IO Teme Pecypcel ypoka XapakTepHCTHKA
OCHOBHBIX BHIA0B
AeATEbHOCTH
Y4YeHHKA
1 Buytpennsisi sueprusi (10 4.)
1/1 | Texunka | Tennosoe asmkenne monexyn. Cpeanss | Vuebnuk, §1; Terpaan- | Habuooam,




DesonacHocTH B
kabuHeTe PU3UKH.
TemnepaTypa u

KHHETHYECCKaA 3Hepl"1/[$i MOHeKyﬂ.
Temnepatypa. TepmomeTpsl. ABcomoTHas
IIKana TEMIEePaTyp.

TpeHaxep, ¢.4-17;
3anaunuk, c. 4-8;
DNEKTPOHHOE

OUCHIBEMD I
OOBACHAML PU3HYECKHE
SIBJICHUS ¢ MO3UILHH

TEIICBOE npunoskeHue K yueduuxy | MKT
JOBHKCHHE.

2/2 BryTtpennas sneprus. | IlpeppaiucHus snepruu. BuyTpeHHas sHeprus. | YueOHuUK, §2, 3; Habawoanms naMeHeHne
Cnoco0k1 n3MeHeHHs Ot 4ero 3aBUCHT BHYTPeHH: sHeprs. Ot Terpanb- Tpenaxkép, c.4- | BHYTPeHHEH DHepPruu
BHYTPCHHCH SHEPIHH. | YCro HE 3ABHCHT BHYTPCHHSIS SHEPTUSI. 17; 3ana4Huk, ¢. 4-8; TENA NPH

Beeobmuii xapaxkrep 3aK0Ha COXpaHeHUd DNIeKTPOHHOE TerJionepeade u
aHepruu. BuyTpenuss sneprus u padora. NpHIOXKEHNe K yueOHUKY | paboTe BHEWIHNX CHIT
BHyTpeHHAs 3Hepris U TEIUIONEpeaaya.
3/3 TennonpoBOAHOCTS. TennonposoaHocTe. TenaonpoBOAHOCTD Vueduuk, §4, Terpane- | CpasHueains
Pa3MUYHBIX BEIECTR. TeMmIonpoBOHOCTE TpeHakep, ¢.4-17, TEIICNPOBOIHOCTD
SKHIKOCTEH U ra3oB. 3ajadHuK, c. 4-§; Pa3IMYHBIX BELIECTR,
DIEeKTPOHHOE
MPHIOXKeHNe K yueOHuKY
4/4 Konpexis. Asnenue Terionepenaqn B Bozayxe. Asnenne | Yuebuuk, §5, 6; Habmooanme
Hsnyuenue. TEILIONEPenasn B KUAKOCTH. KoHBeKIu. Terpanb- Tpenaxép, ¢.4- | KOHBEKUHOHHBIE IIOTOKH

EcrecTeennas v BbIHYKAEHHAS KOHBEKLINS. 17; 3anaunuk, c. 4-8; B WMAKOCTAX W rasax.
Konsekuus B npupone. Hanyuenue. DIEKTPOHHOE
TepmMockomn. 3aBUCHMOCTE XapakTepa MIPWIOYKEHHE K YUCOHHUK
U3NIYUEHHs OT TeMMepaTyphl OTpaikeHHe u
NOTJIOLEHHE H3JTYYEHHSL.

5/5 Konuuectso Tennotel. | MsMeHeHHe BHYTpEHHEH 3HEPTHH. VYuebnuk, §7, Terpans- Omicwreams
Konugectso TeroTel. OT 4ero 3aBUCHT TpeHaxep, c.4-17; Ka4eCTBEHHO ABNCHUS,
KOJIHYECTBO TeIIOTEL. EAMHnnEe! Konmr4ecTsa 3azaunuk, c. 4-8, CBSI3aHHEIE C
TEMJIOThL. DNeKTPOHHOE M3MEHEeHHEeM

NpUIOKEHHEe K yueDHHUKY | BHYTPEHHEN dHeprun
HCCIEAYEMOI CHCTEMBL

6/6 YnensHas YnenbHas TernoémMKkocTb. Konnuectso, Yuebnuk, §8, Terpans- Beruycaams xonu4ecTso

TEILIOEMKOCTD, HCOOXOAMMOC JIsl HaTPeBaHUs TeJa IIH TEIIOTHI TEIJIOTHL U YICTBHYIO

Pacuér koauecTsa
TEIIIIOTHI

BBIAC/IACMOC UM TIPH OXJTaXKACHIIH.

TpeHaxeép, ¢.4-17;
3ajauHnk,

c. 4-8; DneKTpOHHOE
NPHIOKEHHE K YHeDHUKY

TEIIIOEMKOCTE BEINECTRA
MPH TEIIonepenade.




77 | Hadopamopnaa DNEKTPOHHOE Hecaedosans ssneune
padoma Ne ] MPHIOKEHUE K yueOHUKY | TerooOMeHa npu
«JKCTIepPHMEHTAJbHAs CMEIIHBAHUH XOJIOHOM

MpOBEpKa ypaBHEHHS
TEIUIOBOro DanaHcay.

U TOpsAYeH BOABL

8/8 Pewenue sanay no Honoanumeaonas aatopamopras padoma Av2 | 3agadnuk, c. 4-8; Baivucasuns KOMHYCCTBO
TeMe «BHyTpeHHAA «H3rorosienue GaHOYHOIO KATIOPHMETPa» DIEKTPOHHOE TEIUIOTHL H YIASIbHYIO
SHCPTHSLY NPHIOKEHNUE K YUCOHUKY | TEIUIOEMKOCTE BELICCTBA

Nnpu Tenjonepenaye.

919 | Jlabopamopnas DNEKTPOHHOES H3zmepsme ynensHyo
padoma Ne 3 MPHAOKEHNE K YUeOHUKY | TeMIOEMKOCTh BEIECTBA
«HM3mepenue yaenbHoH
TETTOEMKOCTH
BELLECTBAY.

10/10 | Kosmpoasuas padoma
A2 no meme
«Buympennas
IHEPSUAN
Il H3menenue arperaruore cocrosinus Bewecrsa (7 4)
11/1 | ArperatHeie Uem onpeacnseTcs arperaTHOS COCTOSHHE Yuebnuk, §9; Terpane- | Habmooams u
COCTOSIHHS BEILIECTBA. | BemecTsa. llepexon pemectsa n3 OQHOIO Tpenaxep, ¢. 18-21, OOBACIAN G QUIHYECKHE
arperaTHoro cocTosinuA B apyroe. [lnapnenne | 3agaunuk, c. 9-13; SIBIICHUSI, CBS3AHHEIC C
1 kpuctaiumzauus. [Tapoobpasosanue n JIeKTpOHHOe Mepexoa0M BELUeCcTBa M3
koHaencauus. CyOnumanus v aecyOnumanuns. | NpHAOKEHHE K O/IHOIO arperaTHoro
yueOHUKY. COCTOAHHA B IPYroe,
HCTIONBL3YS
NPEICTABICHHS O
CTPOCHHH BEILECTBA.
12/2 | IlnaBnenue u Ilnaenenue. Temneparypa rJ1aBJIeHHA. Habnonate 1

OTBEpICBAHHC
KPHCTAJTHYECKHX TEIL.

ATOMHO-MOJIEKYJIAPHAS PUPOIA [LIABJIEHHS.
OteepaeBanne. Temnepatypa OTBEPAEBAHHA.

VYuebuuk, §10; Terpans-
TpeHamep, ¢.18-21;
3anaunuk, c. 9-13;
DNeKTPOHHOE
MIPIJIOSKEHHE K
yueOHHUKY.

ONUCBLIBATL (PHUIHHECKHE
SIBJIEHHSA TABJIEHNUA W
OTBEpPAEEAHNA,
HCHOAB3YS
NpEACTABICHHA O
CTPOECHHH BELIECTRA.




Y nenbHas Temiora
MJaBJICHHA.
ITnaBneHue aMopgHBIX
TE.

YnensHas Ternnora njasneHus, Konudectro
TENIOTEI, HGOSXOHHMOB nndg rnnaBJICHUA
KPUCTANIHYCCKOTO Tela. AMOp(HEIE Tea.
TInarneHure aMOpQHBIX Te,

Vuebnuk, §11; Terpans-
TpeHaxép, ¢.18-21;
3aja4HuK, ¢. 9-13;
DNEKTPOHHOE
TIPHIIOKEHHE K
yueOHIKY.

Beruicsams xonuuecTsa
TETLIOTHI B MpOLeccax
TEeIIonepe ayt MpH
MIABIEHUH U
KPUCTAIUTH3AIHH.
Berucasims yoeasHy1o
TETUIOTY NMIABJIEHUS.

14/4 | Ucniaperne u Buzer mapoobpazosanusa. Mcnapenne. VYuednuk, §12; Terpage- | Habmooams n3amMenexnne.
KOHAEHCALMSL. Ckopoctb ucnapenus. Mamenenne TpeHaxep, ¢.18-21; BOJIbI B BHYTPEHHEN
HacbieHnsiii nap. BHyTpeHHei sHeprun. Konnencauus. 3ajaunuk, c. 9-13; JHEPIHH B pe3y/ibrare

JHaMUu€ecKOe paBHOBECUE U HACBILIEHHBbIIT DJIEKTPOHHOE HCTapeHus.
nap. MPHAKEHHE K YUEOHHKY

15/5 | Kunenue. Y nenbHas Kunenue, Temnepatypa xunenus. YueOHHK, Boryucasms KOMU4eCTRa
TEIIoTa 3aBMCUMOCTB TEMIIEPATYphl KuneHus soabl oT | §13, 14; TeTtpans- TEILIOTHI B NIpOLIeccax
napoodpa3oBaHHs. JaBICHUA. Y IeNbHA TeITOTa TpeHaxeép, ¢.18-21; TeTnnonepenadt mpu

napooOpazoanus. KoJlH4yecTBo TEIoTh, 3ana4nuk, c. 9-13; HCIIAPEHHH U
HeeDXOoaNMOoe 11 napoodpa3oBaHys. DIeKTPOHHOe KOHIAEHCALMH.
Bbinenenue sHeprum npu KOHIEHCALMN. MPHAOKEHHE K Buryncisumns yienbuyo
yueOHHKY. TEIIOTY
napooOpa3oBaHus
BellecTBa.
16/6 | BnasxkHOCTh BO3aYXA. CoaepskaHue BOMSHOTO TTApa B BO3AVXE, Vuebuuk, §15; Terpans- | H3mepsimns BnakHOCTE
AOCOMOTHAS H OTHOCHTEIIBHAS BJIAYKHOCT. Tperakep, ¢. 18-21; BO31YXa 110 TOUKE POCHL
Touxa pocel. [Ipudopel 1t H3MEpeHHsT 3amavyHuk, c. 9-13;
BJIAWHOCTH, DNEKTPOHHOE
Honoanumeonad sabopamopran padoma N 4 | npunoxenne K yuedHuky
«OnpeneneHHE BIAXKHOCTH BO3AyXa»
17/7 | Konmpoasunas patoma

A0 2 o

mexe «Havenenue
azpeamio2o
COCINOSIINA
BECCHIBA Y

III Tenosble ABUraTesH (3 4)




18/1

DHeprus ToMIMBA.

JHEPIrHd TOIJIMBA. Y JIENIbHAS TEIIOTA

YuebHuk, §16; Terpans-

Hsyuams yeTpoHCTBO W

TpuAuKnBL cropanus Tonausa. Ipocrelimunii Tennosoi TpeHaxep, ¢.22-41; NPUHLUN JEHCTBUSA
paboThI TETITOREIX neuratenb. KoatdhduipeHt nonesHoro 3ajavHuk, ¢. 14-17, TEMJIOBBIX MaIllHH,
JBUTATENEH. JeACTBHSA TEMAOBOTO JBUTATENS, DNeKTPOHHOE

TIPHIAOKEHHE K

yueOHNKY.

19/2 | JBurarenn ABHrarens BHYTPEHHETO CrOPaHys. VYuednuk, §17, 18; Odevacoans
BHYTPEHHEI'O Yerpoicrso apuratesst. Ju3enpHee u Terpans- TpeHaKEp, IKOJIOIHHUCCKHE
cropauud. TMapoeas kapOwoparopusie JIBC. TTaposas TypOuna. c.22-41; 3anaunuk, C. npodJeMbl,

Typbuna. Peaxrusustii | TIpuounn pnelicreua naposoit TypOUHLI 14-17;, JnexTpoHnoe BO3HHKAIOLIME U3-3a
IBUTATENb. Hcnonp3oBaHus napoBelX TYPOHH, IIPUIOKEHHE K MPHUMEHEHHs
XonoauiabsHbIE IIpenMymecTsa M HENOCTATKU MapOBbIX VUeOHUKY. JABHraTenci
MALIHUHEL T eIroBEIC Typbun. [azosas TypOuna. PeakTuBHEIH BHYTPCHHET'O CIOPAHUSL,
JBHUTATENH M AKOJIOTHA. | IBHIaTeNb. XOJIOAWIBHBIC MAITUHBL TEMIOBLIX H
Ipobnemet, ceszanHbie ¢ r100ANBHBLIM FUAPOSJIEKTPOCTAH L.
MOTCILJICHHUEM. AﬂbTepHaTliBHble HCTOYHHUKH
3HCPTHH.

20/3 | Obobwarommi ypok Vuebnuxk, ¢. 52 Qbcyacoenue npodnem,
Mo TeME NPEAIOKEHHBIX B
«Termosble pyOpuke «Bonpocsl Ans
JBHTATENID o0CyKIeHHsD)

1V DaerTpuueckoe nose (S u

21/1 | DnexTpH3aAIHS Tel. Y AUBHTENBHOE CBOHCTBO AHTaps. SBneHHE Yuebnuk, §21; Terpans- | Hadmooams apneHus

DNeKTpPHYECKHIT 3apsi. | 3MeKTpH3AHH. B3anMoneicTeHe 3apsHKEHHBIX | TpeHa#xkEp, ¢.42-49; SICKTPU3ALKH TeJ IpH
Ten. IlonoKUTeNnbHBIH H OTPHLATENLHBIH Janmaunuk, c. 18-22; COTIPHKOCHOBEHHUN.
3apsmbl. DNeKTPOHHOE Habawooams

MPHIIOKEHUE K B3aMMOEHCTBHE

y4eOHUKY. OIHOHMEHHO H
Pa3sHOHUMEHHO
3apsKEHHBIX TEJL.

22/2 | DAeKTpOCKOM, Tlepenaua sapsma Ipyu COMPUKOCHOBCHHH, VYuebuuk, §22-23; Habmooams nepexon
[IpoBoaHUKH 1 2nextpockorn. IIpoponaukn. JnanekTpukn. Tetpans- 3JICKTPUIECKOrO 3apsaa
OURICKTPHKH. DnexTpudeckuit 3apsa. JdenumMocTs TpeHaKEp, ¢.42-49; OT OIHOTO TENa K
JenHMocTh anextpuueckoro 3apsna. Oneirel Hodde u Japaunuk, c. 18-22; IPYTOMY.

NEKTPUEECKOTO

Munnmkena. Dnextpod. Eannnna

DNEKTPOHHOE




3apa/d. DNEKTPOH.

INEKTPHUYECKOTO 3aPS/a.
Jlonoanumeisnan aadopamopnas padoma No 3
«H3rorosnenne DaHOUHOrO 3JIEKTPOCKOMA»

MPHITOHKEHWE K

yueOHUKY.

23/3 | CTpoeHue aTOMOB. TIpennocbUKH BOZHHKHOBEHHUS TEOPHH Yuebuuk, §24-25; Qowacuams siBNeHNus
Honnl. Ipupona cTpoeHus aToMoB. Monenu crpoeHus atomoB. | TeTpaab- 3JEKTPH3ALKH Tel U
IMCKTPU3ALMY TEN. Onewit Pesepdopna. CTpoeHue siapa aToMa. TpeHaxEp, ¢.42-49; B3aHMOACHCTBUS
3aKoH COXpaHeHHs HoHbL. DnekTpusauyst uepes BIHsHIe. 3aKOH 3apa4nuk, c. 18-22; SNEKTPHIECKHX 3aPsAI0B.
3apsana. COXPaHCHHS 3apsiaa. DIEKTPOHHOE

TPHIOKEHHE K
yueOHUKY.

24/4 | Dnextpuueckoe noje. | Daexktpuueckoe noje. ToueuHkrit 3apsan. Yuebuuk, §26, 27%; Hcecaeoosanmn neiicTeus
DNEKTPHUECKHE CunoBEIE THHUH 3JIEKTPUHECKOTO NOJS. TeTpaae-TpeHaxép, ¢.42- | 3NEKTPHYECKOTO MO
SIBJICHUA B TIPUPOJIC U 49; 3anavHuk, ¢. 18-22; Ha Tena U3 MPOBOAHUKOB
TEXHUKE. DNeKTPOHHOE H IU3NEKTPUKOB.

TIPIIIOYKEHHE K
yueOHHKY.

25/5 | Obobmarwuii ypok Yyebuuk, ¢.68 [Togrorosnennoe
10 TEME obcyxneHune npodiem,
«INeKTPHUYECKOe NPEANATaEMbIX B
nose» pybpuke «Bonpocs ans

obCcyxkneHus»
V Daexrpuuecknii Tok (10 4

26/1 | DnexTpuueckuii TOK. JneKTpHHecK i TOK. lcTO4HHKH Yuebuuk, §28, 29%; Hoayunume
Hcrounuku Toka. NEKTPHUECKOrO TOKA, DnekTpodopHas Terpanb- npedcmasienie ob
lNaneBanmveCcKHe MaunHa. ['anpBaHHYECKHE 3JIEMEHTHI, TpeHaxkEp, ¢.50-61; 3NIEKTPUYECKOM TOKE.
3JIEMEHTBI. ARKyMyaaTophl, [IpUMEHEHHE UCTOUHUKOR 3anavHuK, ¢. 23-26; ObwvsicHsms
AKKYMYJSITOPBL. TOKA. DIEKTPOHHOE NPEBPALICHUS JHECPTHH B

MPHUIOKEHUE K PA3THYHBIX BHIAX
y4eOHUKY. MCTOMHHKOB TOKA

27/2 | DNeKTpHHYECKHH TOK B | DJIEKTPHYECKHH TOK B MeTaJlIax. Yyebuuk, §30-31; Habaooams,
Pa3NHYHBIX Cpenax. DNEKTPUYECKUH TOK B 3JIEKTPONIUTEX. TeTtpaab- ORUCHIBANS 1

IMpumeps! geficteua
3MEKTPHYECKOrO TOKA.

DNeKTpUYeCKUH TOK B razax. JeicTaus
3NEKTPUYECKOro ToKd. Tennopoe AeHCTBUE
TOKa. XIMITHEeCKOe AelCTBIE TOKA.
MarnutHoe neicreue Toka. MexaHHdeckoe

TpeHaxeEp, ¢.50-61;
3ana4HuK, c. 23-26;
DNeKTPOHHOe
NPHIIOXKEHHE K

OOBACHAMB PU3NUECKHE
SBJIEHUA, CBS3AHHBIE C
NPOXOKACHUEM TOKA 110
POBOJHHKY.




JeHCTBHE TOKA.

yueOHHKY.

28/3 | Dnexrpuueckas uenb. | Ilpocreiiline dieKTpUYECKHE LEIH. Yuebuuk, §32-33; Haxooume agexBaTHyIo
Hanpaenenue Hanpasnenue sanextpuueckoro Toka. Cuna TeTtpanb-TpeHaxép, ¢.50- | npennoKeHHOH 3a1aue
3NEKTPHUIECKOro Toka. | Toka. EnuHuubl cnna toxa. M3mepenue cuibl 61; 3agaunuk, ¢. 23-26;, | 3J1EKTPHHECKYIO LIeMNb.
Cuna Toka. TOKA. DIeKTPOHHOE

NPHUIOKEHUE K
yueOHUKY.

29/4 | Aabopamopras DNEKTPOHHOE Codupame i
paboma No 6 MIPHIONKEHHE K HCHBIF IS,

«Cbopxra yueOHUKY. 3IEKTPUHIECKYIO LIETIb.
INEKTPULMECKOH LEMH U HM3mepath cuny TOKa B
U3MepeHHe CUIbl TOKA 3JEKTPHUYECKOH LenH.

B Pa3JIH4YHbIX €€

YYACTKAXY.

30/5 | DnexTpHYeCcKOe Pabota Toxa. Hanpsizkenue. Equnnie VYuebnuk, §34; Terpaap- | Hoayuume

HaIpsBKEHHE, HanpskeHus. MsMepeHne HanpsKeHHs. TpeHaxkeép, ¢.50-61; HpeOCmaGIeHiie o
3apgaunuk, ¢. 23-26; (PH3HUSCKHX BEJIHMYHHAX
DIEKTPOHHOE U UX eAHHHALAX,
MPHAOKEHHNE K MCTIONB3YEMBbIX IS
yueOHMKY. OMUCAHUS
3JEKTPHUYECKOTO TOKA.
Hayviumues nabaooams
H OHUCHIGAING
(hu3MUIecKe IBNCHNA,
CBA3dHHLIE C
MPOXOKAEHHEM TOKA MO
NPOBOJIHHUKY.

316 | Habopamopras DJIeKTPOHHOE Hizmepsamy Hanpsixednue
patoma o 7 MPUIOKEHHE K HA Y4YaCTKe Lenu.
«Msmepenue yueOHUKY.

HAIPSDKEHHUS HA
PA3JIMYHBIX YYACTKAX
HNEKTPHULCKOH Lenv»
32/7 | DnextTpHueckoe 3aBHCHMOCTDB CHJIBI TOKA OT BHIA NPOBOAHHKA, | YueOHUK, §35-30; Oowsicusims TPUIHHY

CONPOTHBJIEHHE, 3aKOH

BKJIFQUEHHOIO B Uenb, [Ipuunna

TeTtpaab- TpeHaxeEp,

CONPOTHBJEHUA




Oma. CONMPOTHRJIEHUS MPOBOHNKA 3NeKTpUUecKOMY | ¢.50-61; 3anaunuk, c. NMPOBOAHUKA H
ToKy. COMPOTHBAEHHWE 3NEKTPOIUTOB. 23-26; IneKTpOHHOE 3aBUCUMOCTEL CUIIbI TOKA
DIEKTPHUECKOE COTIPOTHBACHHE, 3aBHCHMOCTD | MPHIOKEHUE K OT COMPOTHBICHHA U
CHJIBI TOKA OT HAMNPSKEHUS, 3aRMCUMOCTh y4eOHUKY. HAaTIPSKEHUST,
CHJIBI TOKA OT CONMpOTHUBICHU. 3akoH OMma.

33/8 | Hatopamopras DJIEKTPOHHOE Hzmepsinme
padoma No 8 MIPIIOKEHHE K JNEKTPUYECKOe
«M3mepenue y4eOHHKY. COLIPOTHBICHUE.
COMPOTHBIIEHHA [IPH
MOMOLIH AMITEPMETpa
1 BOJIBTMETPa»

34/9 | Pewenue 3a0a4 no Yuebuuk, ¢. 38-89; Pewams 3a0aun o
TEeMe TeTpanb- TpeHaXED, TeMe «JNeKTpuIecKuii
«INMEKTPUIECKUIT TOK» ¢.50-61; 3anauHuK, c. TOK»

23-26; IneKTpOHHOE
MPHIOMKEHHE K
yueOHHUKY.

35/10 | Konmpoasnan padoma
AL3 no meae
« Duexmpityeckuii
MOR»

V1 PacuéT XapaKTepHCTHK IEKTPHYecKHX neneii (10 1)

36/1 | Pacuér 3aBHCUMOCTE CONPOTHBIIEHUS NPOBOAHUKA OT | YuebHuk, §37, Terpane- | Obwnacuams
CONPOTHBIIEHHS €ro JIiHbl. 3aBUCHMOCTL CONPOTUBJIEHUSA TpeHaxEp, ¢.62-73; 3aBHCUMOCTh
MPOBOAHUKA. NPOBOHMKA OT IUIOLIAAM €0 MONEPEUHOTo 3anauHuK, ¢. 27-31, COIPOTHBICHUS

CEYEHHs, 3aBHCHMOCTE COMPOTHRIICHHS DIEKTPOHHOE OIHOPOAHOTO

NPOBOJHHMKA OT MATEPHANIA, H3 KOTOPOI'O OH IPHIOKEHHE K NPOBOJHHUKA OT €0

H3TOTOBJIEH. YIeNbHOE COMPOTHBIEHHE yUueOHHUKY. JJTMHB] 1 TITOLIAanH

NPOBOAHHKA. MONEPeMHOTo CeHeH s,
MCTIONB3Yst 3HAHUA O
NpUYHHE
COTIPOTHBJICHHUS
MPOBOJHUKA.

3772 | Habopamopras DNEKTPOHHOE Brawuans B 1enb

padoma No 9

[IPHJIOZKEHNE K

peocTaT H C €ro




«Perynuposanue cuibl
TOKA PEOCTATOM

yueOHHKY.

MOMOLbH
PecVAUPOGamy CUNY
TOKa B IICMH.

38/3 | IMocnencearensHoe v | ITocnenoBarenbHOE CoelHHEHHE Yuebuuk, §38; Terpans- | Hoayuunn
NapanaenbHoe NpoBOAHHKOE. llapannenbHoe coeqHHEHHE TpeHaxkeEp, ¢.62-73, apedcmasiere o
COEIMHEHUS NPOBOJHHKOB 3agauHuk, c. 27-31; 3aBUCHMOCTH CHJIBL TOKA
[IPOBOIHHUKOB DIEKTPOHHOE H HAIIPsDKeHHUs Ha

MIPILUIOYKEHHE K YYaCTKE LCIH OT

yueOHHKY. cnocoda coeanHenus
COCTABJISIHOLIMX €€
MPOBOHUKOB.

39/4 | /lonoanumeasnasn . DNEKTPOHHOE Hadawoamy u
AABOPAMOPHAS MPHIOKEHHE K OnuCHIBANs (PUINIECKHE
patoma yueOHUKY. SBJIEHU, CBSI3aHHBIE C
A? 10 «H3yuenue BKIIOYCHHEM
[IOCIIeIOBATEIBHOTO norpeSuTeneii B Lemb
COeAMHEHHA MpH pazaMYHbIX
IPOBOIHHKOB. cnocodax BKIKHYEHHH.
Hsyuenue
napaaienpHoro
COeIUHEHUsS!

[IPOBOIHHUKOBY

40/5 | ConpoTHBICHHE IPH COIpOTHBIICHHUE [IPH MOCISIOBATCIIEHOM Yuebuuk, §39; Terpanp- | Hoayuume
[IOCIeOBATEIBHOM U COeIMHEHMH NMPOBOAHUKOB. CONPOTUBICHHE TpeHAKED, ¢.02-73, npedcmasienie o
napauIeIbHOM NpH Napaie/IbHOM COSAHHEHHH 3anaunuk, ¢. 27-31; 3aBUCHMOCTH
COEIMHEHHH MPOBOAHHKOR. INeKTpOHHOe COMPOTHBIEHUS YHACTKA
MPOBOTHHKOB, MIPIJIOYKEHHE K IIENH OT crocoda

yaeOHHKY. COEIMHEHHS
COCTABJIAIOIIHX €€
MIPOBOAHHKOB.

41/6 | Pabora DHePrus deKTpudeckoro Toka. Padora Yuebuuk, §40; Terpanb- | Qowacusme sBienus
JIEKTPUIECKOIC TOKA. | JIGKTPHYECKOro Toka. 3akoH koynsa-Jlenua. | tpenamép, ¢.62-73; HATPEBAHMS
Jaxon pxoyns-Jlenua. | ucrnons3osanue 3akona xoynsi-JleHua npu 3apaunuk, c. 27-31; NMPOBOAHHKOB

NOCEA0BATENLHOM 1 NAPAJIENHHOM
COCOHHCHHH NPOBOAHHKOB.

DJIeKTPOHHOE
TMPHJAOKCHHC K

SNEKTPHUHECKHM TOKOM.,




yueOHHKY.

42/7 | MomnHocers MownocTs snekTprueckoro Toka. Enunnnst Yuebnuk, §41, 42%; Bemoansme npasuna
3NEKTPUIECKOrO TOKA. | MOLIHOCTH 3JIEKTPUYECKOrO TOKA. Terpanb- Tpenanép, 0e30nacHOCTH [pH
JnekrpudecKue 3aBHCUMOCTL MOLIHOCTH OT crniocoda c.62-73; pabore ¢ MeTouHUKAME
HArpeBaTCIbHBIC BKJIFOUCHHMS OTpebuTenei Toxa. 3amaunuk, ¢. 27-31; BICKTPHUYECKOTO TOKA.
IpHOOpPHI. HarpesaTenpHbie 31eMeHTHI. JIaMribl DJEKTPOHHOE Buisigasms 0cOOCHHOCTH

HakanusaHus. KopoTkoe 3aMbixanne. NIPIJIOKEHHE K H3MEHEHHS MOIHOCTH B
IlpenoxpanuTenu. yueOHIKY. 3aBHCHMOCTH OT
cnocoda BKIIIOYUEHHS,

43/8 | Jlabopamopnas DIEKTPOHHOE Hzuepsimes paboty n
padoma Ne 11 NPUIOKEHHE K MOLIHOCTB
«H3mepenue paboTh! 1 yueOHHKY. BJIEKTPHYECKOTO TOKA.
MOUIHOCTH
IACKTPUIECKOTO TOKA»

44/9 | PemeHue 3amay mo YuebHuk, ¢.104-105; Buruucasms oCHOBHBIE
Teme «Pacuér Tetpanb-TpeHaxkEp, ¢.62- | XapaKTePHUCTUKH 1CTIH,
XAPAKTEPUCTHK 73; 3amaunuk, ¢. 27-31;
3AEKTPUIECKIX DNeKTpOHHOe
Lenei» NPHIIOKEHHE K

y4yedHuKy.
45110 | Koumpo:awuaa patioma
A2 4 1o meme «Pacuém
XAparmepucmur
FACKIPUICCKUX
yenelry
VII MaruurHoe no.ae (6 1)

46/1 | MarauTHOe mone MarnuTHsie sBneHus. OnbIT JpcTena. YueOuuk, §43-44; Otuapyxcusams
OPSMONHHEHHOTO MarautHOe none. MarHuTHBIE THHUH. TeTpaab- TpeHaxkEp, NeliCTBUE MATHUTHOTO
MIPOBOAHHUKA. MarnurHoe noene KaTylKH ¢ TOKOM. ¢.74-79; 3apauHuK, C. TOJIA HA MPOBOAHHK C
MaruuTHoe 1rnosne MarnutrHoe 1eUCTBHE KATYLIKH C TOKOM. 32-34; DJIeKTpoHHOE TOKOM.

KATYLUKH. OpPHUI0KEHHE K
y4eOHUKY,

4772 | abopamopras DnexkTpoHHOoe Cobupams u
patioma Xo12 TIPUIIOKEHHE K HCHBITBIBAMb
«COopka YUEOHUKY, DJICKTPOMATHHT




MEKTPOMATHHTA H
HCTILITAHHE eT0
NeACTRHD

48/3 | TTocrosinHble ITocTtosanHble MarHnTel. CeBepHbIH U IKHBIH | YueDHuk, §45-46%, H3yuans ssnenns
MArHuThl, MarHUTHOe | TOMKChl MarHuTa. BsaumoneicTeie TeTpaab-TpeHakép, ¢.74- | HAMarHUYUBaHHA
noJie 3eMIu. MarHMToB. MarHMTHOE NoJe NOCTOAHHbIX 79; 3amauHuk, c. 32- BEUIECTEA H MArHUTHOIO

MArHHATOB. MAaruuTHLBIE TIONIOCEL 3EMIIH. 34:3nekTpoHHOE B3aHMOIeHCTBHUS Tell.
MaraurHeie aHOMAIHI. MarauTHbie Oypu. MIPHJIOKEHNC K

HHonoanumeannan aadbopamopnan padoma YueOHHKY.

A213 «HM3zyuenne B3aumonelicTeus

NOCTOSIHHBIX MarHHUTOBY

49/4 | JdeiictBue marnuTHoro | JleficTBie MArHUTHOIO NONA HA MPOROAHKUK ¢ | Yuebuuk, §47; Terpanb- | Odnapyxcusams
MOJIST HA MPOBOAHUK ¢ | TOkOoM. DnekTponsurateni. Cuna Ammepa. TpeHaxkED, ¢.74-79, MarHHUTHOE
TOKOM. Bpaienue paMkH ¢ TOKOM B MATHHTHOM MoJie. | 3agadHuk, ¢. 32-34; B3aUMOJEIICTBHE TOKOB.

DNEeKTPHICCKIE IBUTATEIH. DNEKTPOHHOE H3zyuame npuanun
NIPHIIOKEHNe K paboTsl
yueOHMKY. 3JEKTPOABUTATENS.

50/5 | Aadopamopnan DIEKTPOHHOE H3zyyame pabory
padoma Ne {4 MPUIOKEHUE K IJIEKTPOABUTATENS
«H3yuenue npunumna yueOHMKY. MOCTOAHHOID TOKA.
paboTsl
AMEKTPOARUTATEIIS)

51/6 | Obodmaronmii ypok YueOHuK, ¢. 118 [ToaroToBneHHOE
Mo TeMe obcyxnenne npoduem,
«MarHuTHOE Money MpeaiaraeMbIx B

pyGpuke «Borpocer ot
obcyknenusny, yueOHHUK,
c. 118
VIII OcHoBbI KHHeMATHKH (9 1)
52/1 | Cucrema oTcuéTa. Mexannueckoe nBuxenne. [loctynarensHoe YueOHuk, §48; Terpans- | Habawoams u

INepemewenue.

asuedne. J[puxkenne touku. Cucrema
orcuéra. Ilepemernenne.

TpeHaxEp, ¢.80-91;
3ana4Huk, c. 35-41;
DNeKTPOHHOe
NPHIIOXKEHHE K

ORUCHIGANTD (1) H3HYECKHE
SABJICHHA,

CBA3AHHLBIC ©
MEXaHHYECKHM




y4eOHNKY.

aBuKeHuem, [louyuunn
H paseins
HpedCmacie st O
(PU3UTECKHUX TEPMHHAX
W BeTHYMHAX,
HCIIONB3YEMbBIX AJIA

OnucaHHuA
MEXaHHYeCKOro
JBHXKEHHS,

53/2 | TepemereHue u ITpoexuyu nepemelieHus: HA KOOPAMHATHLIE Yuebuuk, §49-50; Hoayuume u pazenms
OMUCAaHUE ocu. OnpeaeneHue KOOPAHHATB! NBHKYIIETO TeTpanp- TpeHaxEp, HPEOCIIAGACHIUS O
TBHKEHUS. Tena U ero nepemMetteHus. IlepeMenieHue u ¢.80-91; 3anauHuK, c. (PM3MUCCKHX BEIHUINHAX,
Ipaduueckoe CKOPOCTB [IPH PABHOMEPHOM TIpsMONHHeitHOM | 35-41; JuekTpoHHOC HCTIONb3YEMBIX I
MPEICTaBICHHE IOBIKEHUH. Y paBHeHUe ABIKeHUA. OTHcaHne | TPHIOMKEHHE K OTIUCAHUSA
NPSIMOJIMHEHHOTO JIBMKEHUS! B BLIOpPAHHOI cHCTEME OTCUETA. yueOHMKY. MEXaHH4eCKOoro
PaBHOMEPHQrO I'pad vk 3aBUCHMOCTH CKOPOCTH OT BPEMEHH. ABMKeHus. Hayunumubea
TBUAKCHHUS, I'padyuk 3aBUCUMOCTH NEPEMEIICHUS OT ONUCHIBATEL (JEHOMEH

BpeMeHH, [ pahuk 3aBHCHMOCTH KOOP/THHATH MCXaHHYIECKOTO

TENa OT BPEMCHH. OBUKEHUST TeJla KaK
AHANMTHYECKH, TaK H
rpahuyecky.

54/3 | Jlabopamopnasn DNIEKTPOHHOE H3yuames paBHOMEpPHOE
padoma Ne {5 MPHIIOWKEHHUE K NpAMOJIMHEHHOe
«HMayuenue y4eOHUKY. JABWKEHHE,
PaBHOMEPHOIO
MPSAMOJIHHEHHOIO
IBHKEHUSD

55/4 | CkopocTh nipu CpenHAa CKOPOCTh HEPABHOMEPHOTO Yuebnuuk, §51; Terpans- | Hoavuumes i pasenms
HEpPaBHOMEPHOM neiokeHusl. MrHoBeHHas ckopocTs. [paduk TpeHaxEp, ¢.80-91; HpedcmasIenis o
IBHKEHHH. CKOPOCTH U 3HAUEHHUE [TepeMeIlieHHs. 3apa4nuk, c. 35-41; Pa3NUYHLIX BHAAX

DNEeKTPOHHOE MEXaHHYECKOro
MPHINOKEHNE K ABWXKEHHUA U CHOCO6HX
yaeOHHKY. ero OImHCaHA.

56/5 | Yckopenue u ckopocTs | PABHOYCKOPEHHOE M PABHO3AMEJISHHOE Yuebuuk, §52; Terpans- | Paccuumuisams

pu

ABHKCHHC. yCKOpeHI/Ie — BCKTOPpHAA

TpeHaxkED, ¢.80-91;

CKOpPOCTh NIpH




PaBHOMEPEMEHHOM
JABHMKEHHHN.

(pwnzuueckas BenmntuHa, CkOPOCTh
pagHOnepemMeHHoro ABMXeHus. I'paduk
3aBHUCHUMOCTH TIPOCKIUH CKOPOCTH OT
BPEMEHM,

3anaunuk, c. 35-41;
DNEeKTPOHHOE
MPHIOKEHHE K
y4eOHUKY,

PaBHOTIEPEMEHHOM
NPAMONMHEHHOM
JBHXKEHWH Tea.

57/6 | llepememieHue npu Ilepemelnenne Tena, HauyanbHasl CKOPOCTD Yuebnuk, §53; Terpaab- | Paccuumeisams
PaBHOMEPEMEHHOM koTopore pagHa Hyar0. [epemenienue tena, TpeHaxép, ¢.80-91; MEPEMEIICHHUE TPH
IBHKECHHH. Ha4aJIbHAS CKOPOCTH KOTOPOIre HE PABHA 3apa4Huk, c. 35-41; PABHOIIEPEMEHHOM

HyJr0. Haxoknenue KOOpAHHATEL TENA, DIEKTPOHHOE HIPAMOJIMHEHHOM

JABHKYLIErOCs PABHOYCKOPEHHO. PHIIOKEHUE K JBHIKEHUW TeNa.

yueOHUKy. Onpeoe.iame

MpOINEHHBIN YTk U
YCKOPEHHUE TeNa 10
rpaduky 3aBHCHMOCTH
CKOpPOCTH
PABHOYCKOPEHHOrO
NMPAMOJUHEHHOrO
JIBMJKEHUS TENa OT
BPEMEHI,

58/7 | Jlabopamopras DNeKTPOHHOE Hzmepsame yekopenue
paboma N0 16 MIPUIOKEHHE K TeNa MPH JBHKEHHH 110
«3mepenne yueOHHKY. HAKIIOHHOH IIJIOCKOCTH.
YCKOPEHHS
NPSAMONHHEHHOTO
PaBHOMNEPEMEHHOTO
TBHKEHHSD)

59/8 | Peinenue 3anaq no Yuebuuk, ¢. 132-133, Pewamy 3a0avu no
Teme «(OCHOBBI Tetpane-Tpenaxép, ¢.80- | TeMe «(JCcHOBBI
KHHEMATHKH» 91; 3amauHuk, ¢. 35-41; KHHEMAaTHKW»

DNEKTPOHHOE
NPHIOKEHHE K
y4eOHUKY.

60/9 | Konmpoasnasn padome

AN 5 o meme
«Ocnoent
KUHEMOIIIH »




IX OcHOBBI AUHAMHUKH (7 )

61/1 | Uuepumss u mnepsoiii | 3akon unepuun. [lepseii sakon HeroToHa. VYuednnk, §54; Terpane- | Habawdame sisnenne
3AKOH HHepunanbHsle cucrembl orcuéra. [MpuHumnn TpeHaxep, ¢.92-103; MHEPLUHH
HeroTona, OTHOCHTENBLHOCTH T anues. Janaunux, ¢. 42-43;

DNMEeKTPOHHOC
MPUIOKEHUE K
yueOHHKY.

62/2 | Bropoii 3akoH B3auMocBA3k CUITEI U YCKOPEHUA. YueOuuk, §55; Terpanb- | Bervucadms yecKopeHHE
HetoTona. BsaumMocesa3e Maccel U yokopenus. [lorsTiie TpeHAKED, ¢.92-103; TENa, CHIBL,

MaTepuanLHoN TOUKH. BTOpoil 3akoH 3ama4uHuk, c. 42-43; neiicTeyolneli Ha Teno,

Hetotona. Enununer cuner. CeobogHoe SNEeKTPOHHOE MIH MAcCy Ha OCHOBE

MaJeHnE TeN. NPHIOKEHHE K BTOPOTO 3aKOHa
yueOHHKY. HrroToHa.

63/3 | Tperuii 3aKoH Cusibl, BO3HHKAROWME Mpu B3aumojercTeuu, | Yuebuuk, §56; Terpans- | Havepams cunbl
HeroToHA. Tperuii 3akon IetoToHa. OcoOeHHOCTH Ccuil, | TpeHAKEP, ¢.92-103; B3aUMOICHCTBHS ABYX

BOZHMKAKIIMX TIPU B3aUMOJICHCTBHH, Janaunuk, ¢, 42-43; TeN,
IEKTPOHHOE
TIPUIIOIKEHHE K
yuebHunky.

64/4 | UMnyJIbe CHJIbL. Wmnynse cuner. UMnynse Tena. Exunnns YueOHuK, Howutime
Hmnyibsc umnyneca. MMnynsc Tesa u BTOpOH 3aKoH §57, Terpans- HpeocmasieHte 00
Tena. HbtoTOHA. TpeHaxkEp, ¢.92-103; MMIYILCE CHAbI H

3amauHuk, c. 42-43; HMIIyIBCE TENA.
DNEeKTPOHHOE

[IPHIIOKEHHE K

yueOHHKY .

65/5 | 3aKoH cOXpaHCHHA 3aMKHYTas clcTeMa Teal. M3MeHeHHe Yuebuuk, §58, 59*; IIpuvensme 3aKoH
HMITYJIBCA. HMIYJILCA MIPH B3aUMOACHCTBUN TeN. 3aKOH Terpane- COXPaHEeHUA HMITYJIbCA
PeaxkrusHoe COXPaAHEHHs UMY NILCA. PeakTHBHOE TpeHakeEp, ¢.92-103; st O0BACHEHHS
HJBHKEHUE. IBI:KeHue. PeakTUBHbIE ABUrATENN. 3anaunuk, c. 42-43; JBWAXEHUS TEN NPH

YCTpOHCTBO COBPEMEHHEBIX PAaKeT. DNEKTPOHHOS B3aHMO/ICHCTBHH,
MHOroCcTyneH4aThie PaKeThL. MPUIOKEHHE K
yueOHHKY.
66/6 | PemeHue 3amad 1mo YuebHuk, ¢. 148-149; {Ipumensne 3aK0H

TEME

Terpanp-Tpenaxép, ¢.92-

COXPaHEeHHUs UMITYJIbCA




«OCHOBLI AMHAMHEKHY

103; 3agaudux, c. 42-43;

JAng pacuéra

DNexTpoHHOE PE3yNbTaTOB
MPUIOKEHHE K R3AMMONIEHCTBHA TEN.
yUeOHHKY.
67/7 | Kowmpoasunasi paboma
AN 6 no meme
«(Jcnoee: OunamiKie»
X Hrorosoe nopropeHue (3 )
68/1 | Obobiaroumii ypok
[0 KypCy
dusuxu 8 Kacca.
69/2 | Obobmmaronuii ypok
0 Kypey
dhuzuky 8 kmacca.
70/3 | MUTorosoe
TeCTHPOBAHHE
9 kaacc
No Tema ypoka OcHOBHOE cofepKaHMe 10 TeMe Pecypcenl ypoka XapakTepHCTHKA
OCHOBHBIX BHAOB
NeATelIbHOCTH
YUeHHKA
ABH:KeHHe Te1 BOJIH3H NOBepXHOCTH 3emun u rpagutauns (19 4)
1/1 TexHuka OezonacHOCTH VYuebnuk, c.145-152 Habuooams u
B kaOUHETe QUMK DIEKTPOHHOE ORUCBIGANTE
Bekropel B dusnke. TIPHIOKEHUE (hH3HYeCKHE SBICHHUA,
CBA3AHHLIC C
BEKTOPaMH B DH3HKE.
22 Hcnonssopanue Yuedbuuk, ¢.153-160 Henoawszoeams
BEKTOPOB 1JiA PELIeHHs DNEKTPOHHOE BCKTOPBI /151 eI CHNUA
buszuyeckHx 3aaad, NPMHIIOKEHUE 3aja4
3/3 Henxenue Tena, CkopocTs Tena, OpoLIeHHOTO BEPTHKAILHO Yyebnuk, §1; Terpaan- Habdmooame u

BpolueHHOro
BEPTHKA/IEHO BBEPX.

BBEPX. YPABHEHUE ABHKEHHA TENa,
OpOLIEHHOrO BEPTHKANBHO BBEPX.

TpeHakEp, ¢.4-23;
3aJa4HHUK, DJIEKTPOHHOE

ORUCKIEAML ABJICHHA,
CBA3AHHBIE C




MakcHMaTbHAS BBICOTA TOABEMA TENA,
DpOLIEHHOTO BEPTHKANEHO BBEPX.

MPUIIOKEHNE K YHeOHUKY.

JIBHKEHHEM TeJ rOnM3n
MOBEPXHOCTH 3emMnn
(Ten, OpolIEHHBIX
BEPTHKANBHO BREPX).
Homwume u
PaActipumne
APeOCmagiIenis o
noaxoaax v cnocodax
OMHUCaHUA

MEXaHHYECKOTO
ITBHIKEHHS,

4/4 PemeHue 3314 o Yuebnuk, § 1 Pemams 3anaun 1o
TeMe: «JIBIKeHHE Tena, Terpans-TpeHakep, TeMe: «JlBrykeHune Tena,
OpOLIEHHOTO c.4—24 BpolICHHOTO
BEPTHKAJILHO BBEPX. 3apauHuk, ¢. 4—9 BEPTHKANLHO BEEPX»

DNEKTPOHHOE
NPHIOKEHHE

5/5 HBuxenue Tena, IMpuHuun cnosxeHus aeuskenui. TpaekTopus Yuebuuk, §2; Terpaan- Habumooante u
OpOLIEHHOTO JBIDKEHUS Tend, OPOLIEHHOTO FOPH30HTANLHO. | TpeHaxuep, ¢.4-23; ORNCBIEANTS IBICHUA,
rOPU3CHTANLHO. JBHKeHUe BAONb BEPTHKANBHON OCH. 3anauHuK, DNEKTPOHHOE | CBA3AHHBIE C

HABuKeHue BOOJb FOPH3OHTAILHONH OCH. NPHIOKEHNE K yueOHUKY. | OBHIKeHHeM Tell BOIH3H

CxopocTh Tena, OpPOIeHHOro TOPH3OHTANLHO. HNOBEPXHOCTH 3eMIIH
(Ten, DpoLlueHHbIX
FOPU3OHTAJIBHO).
Hoaywunms u
Pacuipuns
IPEICTABICHHS O
HOAX0AaX U crnocobax
Oornvcanud
MEXAHUYCCKOTO
OBIKEHHS.

6/6 Pentenue 3anau no YuebHuk, § 2 Periams 3a0auu 1o

TeMme: «JIBHKEHHE Tena,
OponreHHOTO
TOPH3OHTANLHON.

TeTpans-TpeHaXKEP,
c. 4—24
Jazaunuk, c. 4—9

Teme: «JIBHkeHNE Tena,
OpoIeHHOTO
TOPH3OHTATIBLHOY




DNEKTPOHHOE
TIPHIIOKEHNE

/7

Heuxenue Tena,
OpoLleHHOro
NoJ YITIOM K
TOPU3OHTY.

Tpaextopus Tena, 6polEHHOTO NOA YTIOM K
ropusoHTy. Beicora nogbéma Tena,
OpOLIEHHOETO NOJ YITIOM K FOPH30HTY.
HJanbHocTh nonéra Teaa, OpOLIEHHOTO Mo
VIJIOM K TOPU3OHTY.

Vuebuuk, §3; Terpann-
TpeHaxép, c.4-23,
3aJauHuK, 2MEKTPOHHOE

MMPHIIOKCHHC K y‘IG6HHKy,

Hatuiodame i
OHUCBIGANTL ABJIEHHS,
CBA3ZAHHEIE C
JABHZKCHHEM TEJ BOJIM3H
MOBEPXHOCTH 3eMIIH
(Ten, OPOLICHHBIX IO
YIJIOM K TOPH3OHTY).
Hoayaumy u
PACUUPUNTL
NPCOCMABICHNS O
NOOXONax 1 crocobax
OIMHUCAaHHUS
MEXAHHUYECKOIQ
JABWKEHHUS,

8/8

Honoanume:snas
AABOpPamopHas padoma
M ] «H3yqenue
JBHKEHUA TeNa,
OpolIeHHOro 1Mok
YIJIOM K FOPHU3OHTY»

DNEeKTPOHHOE

MPUNOKEHNE K yUeOHHKY.

Habduooams u
ORUCHIGAMb ABJIEHUS,
CBA3AHHBIE C
IBIKEHHEM TeJl BOH3H
NOBEPXHOCTH 3eMIIH
(Ten, OPOLIEHHBIX MO
YIJOM K TOPH3OHTY).

9/9

JBIoKeHne Tesa mo
OKPYKHOCTH,

HampasneHie BEKTOPAa MTHOBEHHOH CKOPOCTH.
Hanpasnenue BexTopa yCKOpPEHHs Tena,
ABHKYLIErOCs N0 OKPYXHOCTH. Moaynb
LEHTPOCTPEMHUTENBLHOTO YCKOPEHHS TENA.

Yuebuuk, § 4
Terpanb-TpeHaxep,
c.4—24

3amauHuK, ¢. 4—9
DNEKTPOHHOE
IPHIOKEHUE

Hoayuume u
pactupitiis
APEOCAGIeHEA O
BHIAX MEXaHHIECKOTO
IBMKEHUA U
BeJIMYNHAXK,
HCMONb3YeMBIX AN
OMUCAaHHUA ABUXKEHNA
TeNa MO OKPYKHOCTH.

10/10

ITepuon u wacrora.

Tlepuon obpawmenus, Yacrora odbpauenns,
Cssi3b MOIVYJIS CKOPOCTH C NCPHOAOM H

Yuebuuk, § 5
Terpans-TpeHaKCEp,

Houyqaumn u
DAcupunis




HACTOTOH OOpaleHNs.

¢c.4—24
3amauHuk, c. 4—8
DICKTPOHHOEC
MPUIOKEHHE

npedcmasIenta o
BMAX MEXAHWYECKOrO
JBHKCHUS U
BEJTHYMHAX,
HCTIONB3YEMBIX 1JIA
ONTHCAHHA OBH KEHH
TENA MO OKPYKHOCTH.

11/11

Pewienne 3ama4 1o
Teme: «JlBHKeHHe Tena
M0 OKPYHKHOCTHY,

YuebHuk, § 4-5
Terpanb-TpeHaxep,
c.4—24
3agauHuk, ¢. 4—8

Pewame 3a0ayi 10
Teme:. «/[BukeHne Tena
no Opr}KHOCTI/])).

DNEKTPOHHOS
IPHJIOYKCHHE
12/12 | JabopamopHasi DNeKTPOHHOE Hzaepsims
paboma No2 MPHIOKEHHE K YHeOHHKY. | HEeHTPOCTPEeMHUTEIBHOE
«H3yueHHe a1BHKEHHs YCKOPEeHHeE TIpH
TEN MO OKPY:KHOCTHY. JBHIKEHHH Teja Mo
OKPYIKHOCTH C
NOCTOAHHOM 110
MOJYJIO CKOPOCTBIO.
13/13 | 3akOH BCEMHPHOTO Cuna, 7elicTByIOINAs Ha JBIDKYIIEECS MO YueOHuK, §6; Terpans- Hzmepsime cuny
TATOTCHHS. OKPY:KHOCTH Teno. OTKpBITHE 3aKOHA TpeHaxkep, ¢.4-23, BCEMHPHOTO
BCEMHPHOI'O TATOTCHUSL. 3aKOH BCEMUPHOTO 3agauHuK, DnexTpoHHoe | Tarorenns. Menonpsys
TATOTEHHUs. | paBUTALIMOHHAS] IOCTOSTHHAS. MPHUNOKECHHE K YUeOHUKY. | 3aKOH BCEMHPHOTO
VYekoperue ¢cBoOOAHOIC MaAeHHs, TATOTEHWA, GBIYUCHANTD
CHJTbI
rpaBUTaIlMOHHOTO
B3aUMOACHCTRUSA IBYX
Tel.
14/14 | Pemenue 3aga4 no YuehOHEK, § 6 Pewame sadaqi 1o

TeMe: «3aKoH
BCEMUPHOIO
TATOTEHUHHA) .

Terpanb-TpeHaxep,
c.4—24

3agaunnk, c. 4—38
Terpanb-npakrukym, § 4
DNEKTPOHHOE

TeMe: «3aKon
BCEMHPHOIO
TATCOTEHHUA».




TPHIICKEHHE

15/15 | dwkenne CKOpOCTE HCKYCCTBEHHOTO cryTHUKA. [lepeas | Yuebnuk, § 7 Habmoodame u
MCKYCCTBEHHBIX KOCMHUYECKas CKOPOCT. Terpanb-Tpenaxep, ORUCHIGANT
COYTHHKOB 3eMJIH, c.4—24 (pusnueckue aBneHus,

3anaunuk, ¢. 4—9 CBSI3aHHBIC C

DNIEKTPOHHOE JIBH3KCHHEM TEJT BOMM3H

NIPIUIOKEHUE [IOBEPXHOCTH 3eMIIH,
ONpedeasiinG YHCIOBHIC
3IHAYEHMS BEJIMUMH,
HCMONb3YEMBIX [JId
OMHUCAHHS JAHHOTO
JIBHKCHHA,

16/16 | I'paBuTanus u I'paButaius. Conneunas cucrema. Cuna YyeOHuk, § 8

Bcenennast. TS3KECTH M YCKOpeHHe CBOOOMHOIO NaieHus Ha | TeTpaab-TpeHaxep,
[IAHeTAaX. c. 4—24
3agauHuK, c. 4—9
Terpaab-npakTHkyMm, § 5
DNEKTPOHHOE
NPHIIOKEHUE

17/17 | Pewenue 3a1a4 no reme Tetpaae-Tpenaxép, c.4- | Pewams sadayu no
«JIpr:keHue Ten BOIM3U 23; 3amauHuK, TeMe «/IBMIKEHUE Ten
MOBEPXHOCTH 3eMITH H DIEKTPOHHOE BOMN3H TOBEPXHOCTH
TPABHTALIHSLY. NPHUICKEHHE K VUCOHUKY. | 3eMITH M MPpaBUTALINUD)

18/18 | MNoaroToska Kk Pewams 300a4u 110
KOHTPOMNBHOW padoTe. Teme «JBuxenue Ten

BONM3H NOBEPXHOCTH
3eMIIM W TPaBHTALUAY

19/19 | Konmpo:asnaa paboma
Ao I no meme
«/lanncenite mea e6anzn
HOGEPXHOCHIN 3eMan 1
SPAGUMAY U

11 MexanuueckHe Kojie6anus 1 BoJHbl (15 4)
20/1 | MexaHuueckue Ilepnoanueckoe asmkeHne. CBOOOAHBIC N | VueOHuk, §9; Terpaas- Habmooams




Konedanns.

BbIHY®/IEHHBIE Konedanns. Konebarenbnasn
cucrema. TTpyKHHHBI MasSTHHK.

TpeHaxép, ¢.24-35;

3anauHuK, 2NEKTPOHHOE
NPHIOKEHHE K YUEOHUKY.

MEXAHHYECKHE
konedaHuA.

2172 MasTHuk. ®uznueckuil MmasTHUK. MaTtemaTnieckuil YueOuuk, § 10 Odwacuams npouecc
XapaxKTepHCTHKH MAasiTHHK. Tetrpaas-TpeHakep, KoaeOaHuN MassTHHKA.
KOJIEOATENbHOTO c. 24—36
IOBHKEHH. 3agaunuk, c. 10—15

DIEKTPOHHOS
PHIIOKEHNE

22/3 [lepuon konebanuii Ilepuon konebanmii. Yactora xonebaHuii. Yuebuuk, § 11 Odwsicusims npouecc
MaTEMATHHECKOTO Amvmntyna xoaedauuii. I'paduyeckoe Tetpane-Tpenaxep, konebaHnii MaaTHUKA.
MasiTHHKA. M300pakeHHue KoJ1e0aHui. 3aKOHOMEPHOCTH c. 24—36

konefaHui MaTEMaATHIECKOrO MasATHHEKA. 3agavHuk, c. 10—15
@opMyna nepuoaa Konebanuii DNeKTPOHHOE
MaTeMaTHYECKOTO MAATHHKA. TIPHIIOJKCHHE

23/4 Pewenue 3anau no YueOHuK, § 10-11 Pewams sadavir no
TeMme: «MexaHnueckue Terpans-Tpenakep, Teme: «MexaHuueckue
KOJICOAHISTY. ¢. 24—36 KOICOaHMS.

3agaunuk, ¢ 10—15
DNEKTPOHHOE
TIPHIIOKCHUE

24/5 [apmonuueckue Iapmonuueckue konedanus. ['padnueckoe YueOHuk, § 12 HTouywunms u
KoneDaHus, NPeACTaBICHHE TAPMOHUYECKHX KOaeOaHHiT, Terpane-TpeHaxep, PAcunipun
3aTyxaroue CoxpaHeHHe 3Heprund npu KoaeOaHuaX. c. 24—36 nPeOCmasIeHte o
konedDaHus. 3aTyxatoie konebanms. Jagaunuk, c. 10—15 BHIAX

DNeKTPOHHOE KoJebaTesLHOro
NPHIOKEHNE JBHIKEHHS,

25/6 BrmaykoeHHBIC BrIHY:KICHHEIC Yuebuuk, § 13 Hoayuume u
kosiedaHms, xonebanus. Hsnenne pesonanca. Terpans-Tpenaep, pacupin
Pesonanc. c. 24—36 npedcmasienie o

3amaunuk, ¢, 10—15 BHIAX
DNEKTPOHHOE KOJCOaTEIBHOTO
MPUIIOKECHUE TBHIKCHHS.

26/7 HabopamopHas Terpane-npaktukym™, § 6 | Hecaedosams

padoma Ne 3

JIeKTPOHHOE

3dBUCHMOCTD IIEpHOda




«H3yuenne konedannii
HUTAHOI'O MAaATHHUKA»

NPHIOKEHNE K YHEDHUKY

konedaduil MasTHUKA
OT erQ JJIHHEL 1

AMTUTHTY 1B
kosnebaHuii.

27/8 Habopamopras Terpane-npaktukym™, § 7 | Hecaedosams
paboma Nod: DNEKTPOHHOE 3aKOHOMEPHOCTH
«Usyuenue konedanuii IPHIOKEHHE koaebanuii rpysa Ha
HPYKUHHOTO HpPYKHHE.

MAATHUKAY.

28/9 Habdopamopnas Terpane-npakTukym, § 8 | Hzwepams yckopermne
paboma Ne5: DNEKTPOHHOE CBOOOAHOID NMajgeHus
«HU3mepenne IPHIIOKEHHE
YCKOpEHHE CBOOOTHOTO
NaJeHUs ¢ MOMOILBIO
MAaTEMATHYECKOTO
MAasITHHKA)

29/10 | Pewenue 3agayg 1o Vuebuuk, § 12-13 Pewars 3agauu 110
Teme: «l apMOHUYeCKHe Terpans-Tpenaep, Teme: «l apMOoHnIecKue
konedaHms, c. 2436 kosiedanus,
3aryxaroume 3anaunuk, ¢. 10—15 3aryxaroume
KONeOaHUSY. DNEKTPOHHOS KOACOaHUS.

PHJIOKCHHE
30/11 | BoaHOBBIE SIBICHHSA. Pacnipoctpanerne konebaHuii B Boje. Yuebuuk, § 14 Habmooams u
Pacnipoctpanenne konebaHU B Npy:KUHE. Terpane-TpeHakep, ONUCHICANTS
Bomnn. ¥Yopyrue sonuet. llpogonsabie 1 c. 24—30 thuznveckye ABIEHHA,
NOIEPEHIHBIE BOIHEL Jagaunnk, ¢. 10—15 CBSA3aHHBIE C
DNeKTPOHHOE pacnpocTpaHeHHeM
MPHIOKEHNE konebanuii B cpene.
Homyuums u
Pacupunis
npedcmasnene o
crocobax onucaHus
MEXaHHUYeCKOro
JABUIKEHHA,
31/12 | Anvna JUtnna Botbl, CKOPOCTH Yuebuuk, § 15 Houyuums




BOJIHBL. CKOPOCTH

pacnpOCTPaHEHHS BOJIHBIL.

Tetpans-TpeHaxep,

H[)E()CHICIH_TEHHE (4]

pacnpoCTpaHeHHUs BOJH. c.24—36 BENMYMHAX,
3anaunuk, ¢. 10—15 UCTIONBb3YEMBIX JINIs
DNEKTPOHHOE OMMCAHHS BOJHOBLIX
TIPIIIOKEHNE SABICHHH.

32/13 | PeleHue 3amay rno TeMe 3agauHuK, DNEKTPOHHOE | Pemants saoauu 1o
«Mexanuueckue NPIIOKEeHHE K yueOHUKyY. | Teme «Mexanudyeckue
KOJICOAHHST 1 BOJTHBLY KOJICOAHNU 1 BOJHBILY

33/14 | IloarotoBka K Vuetunk, § 9-15 Pewame 3a0ayu o
KOHTPONLHOMR paboTe Terpangb-Tpenaxep, TeMe «Mexannyeckue
1o TEMeE: c. 24—36 xonebaHus U BOJHBIY
«Mexanuueckue 3anaunuk, c. 10—15
KoneDaHWsT M BOJHBIY DNEKTPOHHOE

NPHIIOKEHUE

34/15 | Konmpoasuast padoma
No 2 no mense
«Mexanuueckue
KOACOQNUA U 6OTNBI»

1T 3Byk (2 1)

35/1 3BykoBbIe KomeOaHusa. | 3BYKOBHIC KonebaHus, MCTOUHUKY 3BYKA. Yuebuuk, §16; Terpans- | Honwime

Herounuku 3ByKa. YaerpasByk H HHPPA3BYK. TPEHAKEP, €¢.36-43; npeocmasaernie 0
3agauHHK, DMEKTPOHHOE | 3BYKOBBIX KoJleDaHMAX.
MPHICKEHNE K y4eOHHKY.

36/2 3BYKOBBIE BOJHEI. PacnpocTpanenie 3Byka. 3ByKOBbLIE BOJIHBI. Vuebuuk, §17; Terpanb- | Bervucasmes gnuny
CxopocTe CKopocTh 3ByKa. 3ABMCHMOCTE CKOPOCTH TpeHaxeép, ¢.36-43; BOJIHb] H CKOPOCTB
3ByKA. 3BYKA OT CPEAbl U OT TEMIEPATYPbl CPeabl, B 3anauHuK, DNeKTPOHHOE | pacnpocTpaHeHHs

KOTOPOIi pacrpoCTpaHsieTCs 3BVK. MIPIIOSKEHUE K YMeOHUKY. | 3BYKOBBIX BOJH.

37/3 PemeHue 3a1a4 o Yuebunk, § 16-17 Pemams zaoaun 1o
TeMe: «3BYKOBBIC Tetpanb-TpeHakep, TEME. «3BYKOBBIC
BOJIHEL. CKOPOCTB c.36—44 BOJHEBL. CKOPOCTE
3BYKaY. Janaunuk, ¢. 16—20 3BYKa».

DNeKTPOHHOE
HpHJ‘lO?KeHHe
38/4 I'pomkocTh 3BYKA. I'pomkocTb 3Byka. BricoTa 3ByKa. Yuebuuk, §18; Terpanb- | Houyuumy u

Buicota m

MysbikanbHbtii ToH. TemOp 3Byka.

TpeHaxeép, ¢.36-43;

Pactinpums




TemOp 3ByKa.

JajauHuK, 2NEKTPOHHOE

MPHITOXKEHNE K yHBGHI/le.

npedcmasiente o
XapaKTEPUCTHKAX,
HCTIONB3YEMBIX A5
OMUCAHUA 3BYKOBBIX

KonedaHui
39/5 OTtpakeHue 3ByKa. Ix0 | OTpaskeHHE U MOTJIOHICHHUE 3BYKA. X0, Yuebnuk, § 19 Habmooame 1
PepepOepanus. Terpanb-Tpenaxep, OHIHCOIGANb
¢c. 36—44 (hH3HYIECKHE SIBJICHHS,
3agaunuk, ¢. 16—20 CBA3ZAHHLIE ¢
DNEKTPOHHOE pacnpocrpaHeHHem
IPUIIOKEHHE 3BYKOBBIX KoJeOaHuil B
cpese.
40/6 Pe30oHaHC B akyCTHKE, AKycTHYEeCKHIT pe3oHaHC. PesoHaTop. Yuednuk, § 20 Habawooams u
Tetrpane-TpeHaxkep, ORUCHICANTS
c. 36—44 hH3MIecKHe ABICHHA,
3agayHuk, c. 16—20 CBf3aHHELIE C
TeTpane-npakTukyMm, § pacnpocTpaHeHHeM
11 3BYKOBBIX KoneDaHuii B
DNeKTpOHHOE cpeze.
IPHJIOKEHHE
41/7 VYnaeTpaseyk 1 Hndpassyk B npupcae. Mcenonssosanue YueOHuK, §21,; Hoaywumes u
HH(pa3BYK B IpHPOAE | UH(pa3Byka B TexHHKE, BmuaHue nHppaseyka | TpeHaxEp, ¢.30-43; pacuiupumes
U TCXHUKE. Ha YCJIOBEKA. Y IBTPa3ByK B IPUPOIE. 3agauHuk, NMEKTPOHHOE | Hpedcmasierne od
Hcnone3opaHne yIbTPA3BYKA. JIXONMOKALHSA. MIPHIOKEHHE K YUEOHUKY. | UCTIOIB30BAHHH
VYibrpazsykosas aeexrockonus, YIbTPasByk 3BYKOBBIX koJjiebaHnii
B MEIHIIHHE. Pa3nUYHbIX
IUAna30HOB B MIPHPOJE
H TEXHHKE
42/8 O000Imar Ui YPOK Mo YuelHUK, ¢.54-55 Peniams 2a0auu
TCME Terpane-TpcHakep, IloarotoencHHOE
«3BYK» c. 3644 obcykaenne npodiem,
Jagaunuk, ¢. 16—20 [IPEAJIaracMbIX B
DNEKTPOHHOE pyOpuke «Bonpoch
NPHIIOKEHNE ans obeyxneHus», ¢.54
43/9 Koumpoavnaa paboma




| Ae3 no meme: «3ayry

IV Dnexkrpomarnntabie koaebanus (11 4)

44/1 Hunykums Mmarauteore | MHAyKOWS MArHUTHOTO nionsg. Mogyns VYuebuuk, §22; Terpane- | [Hommuume
IO, WHIYKLUNH MarHUTHOrO nond. HampasneHue TpeHAKEP, ¢.44-53; Hpeocmasaenite o
JIMHHHA MardHuTHOHU uHAYKUMHU, Eaunue 3anauHuk; BnekTpoHHoe | PH3HHEcKHX
MarHMTHOH HHIYKLHH. NPHICKEHNE K yHeOHUKY. | BENUYHHAX,
UCIIONIB3YEMBIX AJIs
OMHCAHHUS CBOWCTB
MArHUTHOTO TOJIS
(MHOYKIIHA MATHHTHOTO
nons)
45/2 OxnopoaHoe OnHOpOOHOE H HEOAHOPOIHOS MATHUTHOC Yuebuuk, §23; Terpanp- | HHonwume
MATHUTHOE MNOJIE. none. [Morok maruuTHol nHaykuun. Enunuus | TpeHaxép, c.44-53; APeocmasienie o
MaruuTHbIM NOTOK, MAMHHTHOCO MOTOKA. 3aauHuK; JNeKTpoHHOE | MOAENsiX U (PH3HHECKHX
MPUJIOKEHUE K YVICOHUKY. | BEIMUHHAX,
HCTIONB3YEMBIX
IUJI OIIUCAHMS CBOMCTB
MATHUTHOTO TOJIS
(MArHUTHBIH MOTOK).
46/3 DIeKTPOMATHHTHAS OmnbiTel Papanes. DIeKTPOMATHHTHAS Yyuebnuk, §24; Terpanb- | H3zyuame yenosus
MHAYKLMA. MHIYKLHS. TpeHaxkeép, c¢.44-53; BO3HUKHOBEHHSA TOKA B
3a1auHUK, DNEKTPOHHOE | 3aMKHYTOM
MNPWICKEHHE K YUEeOHUKY. | MPOBOIHUKE NPH
HM3MCHEHUH B HEM
MArHHTHOTO NOTOKA.
47/4 Pemenue 3agad mo Yuebuuk, § 22-23 Pemams saoauu o
TeMme: «MarautHoe Terpane-TpeHaep, Teme: «MaruuTHoe
OJIe». c. 44—54 none».
3anaunuk, ¢. 21—26
DNEeKTPOHHOE
TIPHJIO;KCHHE
48/5 Habopamoprnan Terpasb-npakTHKyM, § Hayuamn
padoma Xo 6 14 3KCIEPHUMEHTATIBHO
«HabmoneHue sBIeHAS DIEeKTPOHHOE SIBIICHHE
JNIEKTPOMATHHTHON [IPHIIOKEHUE JIEKTPOMATHUTHOI




MHAYKIH WHTY KITHH.

49/6 Ilepemennsiii Ilepemennsrii Tok. ['eneparop nepeMeHHOTO VYuebnmk, §25; Terpane- | Hadarooams u
EKTPHUECKHH TOKA. TpeHaweép, c.44-53; OHHCHIGAN b
TOK. 3anauHuk, DNEKTPOHHOE | TeXHHUYECKHe

NPHUICKEHUE K YUEOHHKY. | YCTPOICTBA, B
OCHOBEC padoThI
KOTOPBIX
JICKHUT SBICHHC
3EKTPOMArHUTHOM
MHAYKLHH.

50/7 JJIEKTPOMArHUTHOE WMHayKLMOHHOE 31eKTPUUECKOe TIoNE. Vuebuuk, §26; Terpanb- | H3yuamn padoty

noJe. DNIEeKTPOMArHUTHOE TIoNe. TpeHaxép, ¢.44-53; 3JIEKTPOreHepaTopa
3aauHuK, DNEKTPOHHOE | MOCTOAHHOIO TOKA.
NpHICKeHUe K yuebHuky. | Hommanme
nepeMeHHBIH TOK
BPALLEHHEM KATYLIKH B
MArHHTHOM NOJE.

S51/8 DNEeKTPOMAarHHUTHEIC DNEeKTPOMAarHUTHEIE KOJIeOaHMsI. Vuebuuk, §27, 28; Hzyuame
kasedaHus, Konnencarop. Dnexrpuyeckast €MKOCTb, Terpasb- TpeHaxeép, ¢.44- | 3KCIEPUMEHTAIBHO
DIEKTPOMArHUTHBIE KonebarenbHelit KOHTYpP. 2nekTpoMaruutHeie | 53; 3anauHuk; CBOICTEA
BOJTHHI. BOJIHBI, DKCIEPHMEHTATBHOE OTKPBITHE DIEKTPOHHOE 3NIEKTPOMarHUTHBIX

3MEKTPOMArHUTHHIX BOMH. [IpuMeHeHHe MIPUIOKEHNE K VIEOHHKY. | BOJH.
3JICKTPOMArHUTHBIX BOJIH.

52/9 IIpakTuueckoe Pamuocesse. Tenesuncane. MobunpHas VYyuebnuk, §29; Terpans- | Honwime u
[PUMEHEHHE TeneqyoHHs. TpeHaxep, c.44-53; pacuiipume
3JIEKTPOMArHeTU3MA. 3anauHuK, DNEKTPOHHOE | Hpeocmasienue 0d

NPHICHKEHHE K y4eOHHUKY. | UCIIONb30OBAHUH
JJIeKTPOMArHEeTH3MA B
OBITY M TEXHUKE

53/10 | PeweHue 3aga4 no teme 3agauHHK, DNEKTPOHHOE | Pewmams 3adayt 1o
«QNEKTPOMArHUTHEIC MIPHIOKEHHE K VICOHUKY. | TeMe
KonedaHus» «INEeKTPOMArHUTHbIE

KonebaHusy

54/11 | Koenmpoasnas paboma

Nod po meme




« DACKMPOMAZHUNHBIE
KOAeOAHUAY

V T'eomeTpuieckas ontuka (16 1)

551 Cser. Mcrounukn Ilpupona ceera. MckyccTBEeHHBIE H Vuebuuk, §30; Terpane- | Hadmooames u

CBETa, €CTECTBEHHBIE UCTOUHHUKH CBETA. TpeHaxép, ¢.54-65; OHHCHIBAN
3anauHuk, DNEKTPOHHOE | ONTUUECKUE ABJIEHUS.
MPHIOKECHNE K YICOHHKY,

56/2 Pacnipocrpanenue CBeT0oBOI Niyd. 3aKOH NPSAMOIMHEHHOIO Yueduuk, §31; Terpans- | H3yuams spnenuve
CBETA B pacnpocTtpaHeHus cBeTa. TeHb 1 DOayTeHb. TpeHaxKEp, ¢.54-05; 00pa3oBaHUs TEHU U
ONHOPOIHOH Cpene. ConHeuHOE U IYHHOE 3aTMEHMAL. 3agauHUK, DNEKTPOHHOE | IOJNIYTEHH.

MIPHIIOKEHHE K YIeOHHKY.

57/3 Honoanumensuas TeTpasb-TIPAaKTHKYM, § Hzyuame seneHue
Aadopamopnas padoma 17 DnexkTpoHHOE o0pazoBaHus TCHH U
Ao 7 «Habmogemnue TIPHIIOSKEHHE OMYTEHH.

TEHH U TIOJYTEHW

58/4 OTtpaskeHue cBeTa. Otpakenue cBera. 3aKOH OTPAKEHHS CBETa. Vyebnuk, §32, 33; Hzyuame

ITnockoe 3epkano. OO6patumocTb cBETOBBIX Nydeii. 3epkansHoe u | Terpaab- TpeHaxeép, ¢.54- | IKCIepHMEHTAIBHO
paccesHHOE OTPaXeHHe CBeTa. JaKOH 65; 3anaunuk, ABJIEHHE OTPAAEHUs]
HE3aBHCHMOCTH PAaclpOCTPAHEHUS CBETA. DJIEKTPOHHOE ceeta. Hecredosans
[Tnockoe 3epkano. [TocTpoeHue H3o0pakeHHA | MPUICKEHUE K VICOHHKY. | CBONCTRA H300pakKeHUS
B IUIOCKOM 3epkane. [lepuckon. B IUIOCKOM 3€pKaJle.

59/5 Perienue 3ana4 no Yuebuuk, § 30-32 Pewiars 3an1a4u no
Teme: «OTpaxeHue Terpaab-TpeHaxep, Teme: «OTpaxkeHune
ceeta. Ilnockoe c. 54—0606 ceeta. Ilnockoe
3EPKAI0Y. 3amayHuK, ¢ 27—33 3EPKANO».

DNEKTPOHHOE
IPHIIOJKEHHE
60/6 IIpenomnenne ceera. IIpenomnenue ceera. Onrudeckas oTHOCTE | Yuebuuk, §34; Terpann- | [foayyvume

Cpenbl. 3aKOH I[IPEJIOMIICHHUS CBETA.

TperKED, ¢.54-65;
3anauHuK, DNEKTPOHHOE
NPHICKEHNE K Y4eOHHKY.

npeocmasaeniie o
3aKOHAX
pacnpocTpaHeHHs
CBETA IIPH NIEPEXOAC
TpaHHIIEI pa3fena cpea
C PA3HOH OITUYECKOIL
TIJIOTHOCTLBIO.




61/7

Pewenue 3a1a4 no
Teme: «llpenomnenne

Yuebuuk, § 34
Terpanb-TpeHaxep,

Pewrats 3anauu o
Tteme: «[Ipenomnenue

cBeTa». c. 54—66 CBETAY,
3aauHuk, ¢. 27—33
DNEKTPOHHOE
TIPHIIOJKEHHE
62/8 Habopamopnias DIEKTPOHHOE IHpocepsame
padoma \o & HPHIOKEHNE K YHEOHHUKY. | SKCICPHMEHTAIBHO
«Habmoneuue 3aKOH MPENIOMIIeHHs
NPEJOMIIEHHE CBETA. ceera. Havepsant,
Hsmepenne nokasarens NoKa3aTenb
MPCIIOMIICHUS CTEKJIaN NPEIIOMIICHUS CTCKIA,
63/9 JIuH3EI Buael nun3, XapakTepUCTHKH JIHH3, YueOnuk, §35; Terpane- | Hoayvume
Cobuparouiie U pacceuBarOlIUe THH3bL TpeHaxep, ¢.54-05; npedcmasIente oo
OnTuueckas CHIa THH3BL 3agauHuK; DNeKTPOHHOE | ONMTHYCCKUX TIPHOOpax
MPHIOKEeHNE K yueOHHKY | H HX XapaKTepHCTHKAX
Ha NMPUMEPE JHH3bL.
64/10 | Jlabopamopnasn DIEKTPOHHOE Hzviepsime GoxycHOE
paboma \e 9 MPHIOKEHNE K yUeDHUKY. | pacCToAHUE
«Onpenenexne coduparoweit 1uH3b1.
(POKYCHOTO PAaCCTOSHUS Hzvepsims
H OMTHYECKOH CHITBI ONTHYECCKYIO CHITY
COOMPAKIICH JIMH3BLY JIHH3BI
65/11 | HUzobpaxkenue, JIyun, ncrnone3yemMsle IpH NOCTPOCHHN V4eOHuk, §36; Terpans- | H3yuame BugH
oaBaeMoe nzobpaxenua. IlocTpoenue n3obpakenns, TpeHaxeép, ¢.54-605; H300pakeHH,
JHH30MH. gaBaemMoro coduparouteii inn3oii [loctpoenne | 3azavyHuk, SNMEKTPOHHOE | JABAEMBIX JHH30M.
M300paxeHHs, J1aBaeMOro paccerBatoLei OPHAOKEHNE K YHeOHHKY.
JIMH30H.
66/12 | /labopamopnaa DIEeKTPOHHOE fonyqanm,
paboma Ne 10 NPUIOKEHHE K yHeOHUKY. | n3o0pakeHne ¢
ITonyueHne IOMOILLHY
H300pakeHHs C coduparomelt IHH3EL
MIOMOIIBIO JIHH3BID)
67/13 | I'ma3 xak onTHYecKas YcTpoiicTo r1a3a 4enoseka. AKKOMOJAITHS. Yuebnuk, § 37 Owenusams

CHCTEMA.

bnn3opyKkoCcTb U AAIBHO30PKOCTD.

Terpangb-TpeHaxep,

paccTosiHHe




c. 54—66
3amauHuk, c. 27—33

HAUNYHLIErO 3PEHUA.
Hzyyame nedextsl

DNEKTPOHHOES CBOCTO [J1a3a.
NPHIOKEHUE
68/14 | Ontuieckue npudopsl. | YCTPORCTBO M MPUHUMN ASHCTRISA Iy MbL YueOHuK, § 38 Hoayuums
Yerpoiicteo 1 TeTpanb-TpeHaxep, npeOCmasIentic 0b
MPHUHLHAI TeHCTBHA ONITHIECKOIO MHKPOCKONA. | ¢. 54—66 OITHYECKUX MPHOOpaX,
Teneckon. Loroanmapar. 3amaunuk, ¢. 27—33 TAKHX, KaK JIYIA,
Terpanb-npakTHKYM, § MHKPOCKOI, TENECKOI,
22 ¢oroannapar.
DNEeKTPOHHOE
MPHIOKCHHE

69/15 | IloaroToBka K YueGHUK, ¢. 96-97 Pemams 3aocu

KOHTPOJIbHOI padore. Terpane-TpeHasxep,
c. 54—66
3agayHuK, c. 27—33
DNEeKTPOHHOE
NPUIOKEHNE

70/16 | Koumpousnaa paboma
A 5 no meme
«leosempuyecrast
ONMURAY

VI JaekTpomaruuTHas npupoda ceeta (9 u4)

71/1 Ckopocrs caera. IepBbie ONTHI MO U3MEPEHHIO CKOPOCTH cBeTa. | YueOHuk, §39; Terpans- | Houyuunm
Mertonsl ACTpPOHOMMYECKHIH METOI H3MEPCHHUS TpeHaxKEp, €.60-73; npeocmasIente o
H3MEPECHUS CKOPOCTH ckopocTtH ceeTa. Meron @uzo. Meton 3anavuHUK, DJACKTPOHHOE | METOAAX OTpEeNCHNS
CBETA. Malikenbpcona. HIPWIOKCHNE K y4EOHHKY. | CKOPOCTH CBETA.

72/2 Paznoxenue Genoro Onertet Hetotona. Jucnepcus ceeta. Lper Ten | YuebHuk, §40; Tetpane- | HaOmooams senenue
CBETA Ha LBETA. TpeHauép, ¢.66-73; OHUCTICPCHHU CBETA.
Hucnepcus ceera. 3anayHuK, EeKTPOHHOE

MPHUNOKEHNE K yUeOHUKY.
7373 Hurepdepenuus Bonn. | [Ise Teopun o npupoae csera. CnoxeHue Vuebuuk, §41; Terpans- | Houyuumn

BoH. MHTepdeperLms BOIH.

TpeHaxép, ¢.66-73;
3amavuHuK, 2NCKTPOHHOE

TIPHIOXKECHHE K YUCOHUKY.

npedcmasIenie o
NpHPOIE CBETA U
SIBJICHUH




UHTEphEPEHLIHU.

74/4 Hnrepdepenuns u Omnpit FOHra. Lipera TOHKUX TUIEHOK. Vuebnnk, §42; Terpane- | Habarodame
BOJIHOBBIE CBOHCTBa HHonoanumeannas aabopamopnas padboma N | TpeHanép, ¢.66-73; UHTEpdEpeHLHIO CBeTa
cBETA. [1 «Habnonenne unrepdepenumnn ceera Ha 3a/auHuK, DNEKTPOHHOE | HA MbILHOH MEHKE.

MBUIBHO!H NIEHKE» NPHICKEHUE K YUEOHUKY.

75/5 AudpakLus BOJH. Audppaxums mexannueckux BosH. Qubpakuns | Yueduuk, §43; Terpane- | Haduoodants

Jludpakims ceera. CBETA. TpeHaxkeép, ¢.60-73; TH(pPaKIHIO CBETA.
Jonoanumeasvuas 1aoopamopras padoma e 3aTayHUK, DNEKTPOHHOE
12 «Habmomenne cBeTOBOH BOJHEI TA3¢pa HA | TIPHIOKCHHE K VISOHUKY.
METAITHYECKOH TMHEITKe)

76/6 [lonepeunoctn llonepedynocTs CBETOBBIX BOJIH. Vuebnuk,§44; Terpane- | Hoayuune
CBCTOBbBIX BOJIH. DJIEKTPOMArHUTHAS [IPUPOAA CBETA. TPeHAKEP, C.66- npeocmasaeniie o
DeKkTpoMarHuTHas NnudpakpacHoe v ynstpaduonerosoe 73;3anaunmx; NPUPO/e U CBOUCTBAX
npupoaa ceeTa. M3JTyHEeHHE, DNEeKTPOHHOE CBETOBbIX BOJIH,

NPHICKEHHE K YICOHHKY.

7777 Pentenue zanau no Vuebuuk, § 39-44 Pewnats 3anauu no
teMe: «HMutepdepernma TeTpaab-TpeHaxep, TEME:

BonH. Judpakuus ¢. 66—74,3agauHuK, «MuTepdepenuns
BOIHY. c. 34—37.DnexTpoHHoe sonH. dudpaxums
NIPHIIOKEHNE BOJIHY.

78/8 O0600wa il ypok mo Yuebnuk, ¢. 108 Ioarorosnernoe
TEME obcyacoenue npodnem,
«INEeKTPOMArHHTHAs NPEANIAraeMbIX B
MpUpOAA CBETa» pyoprke «Bonpocel

st OOCYKACHUAY, C.
108
79/9 Koumpomsrnas paboma Terpanb-sK3aMeHaTop,
A6 no mese c. 52—59
« DA KMPONGHUINNICA
HPHPOOX COEa )
VII Kpantossbie apaenns (12 4)

80/1 OnbITHI, OtkperTre 3nexTpona. Mctopuueckuii acexkt | Yuebuuk, §45; Terpane- | Hoayuums u

NIOOTBEPIKIAIOHUE B pa3BHTHH ydeHusa 00 dJIeKTpoi3e. TpeHaweép, c.74-83 pacuipunie

CIOMNHOE CTPOEHHE
dTOMA.

PenTreHoBckoe usnyueHue.

3anauHuK,
DNEKTPOHHOE

pe OCHIABIEHUA O
CTPOEHHH BELLECTBA.




MPUIIOKEHNE K YHeOHUKY.

Hatiooams u
ORUCBIGAND
(husHUeCKHE ABICHHA C
NO3HULUH COBPEMEHHBIX
MIPEOCTABICHHI O
CTPOEHHH BEIECTBA.

81/2 H3ayuenne u ciexrpel. | CIulomHoi cnekTp. JInHeiaTbie CleKTPBIL. Yuebuuk, §46; Terpans- | Hadarooams u
Ksanrosas Teopus CrnekTpel ucrryckanust. CICKTPBI MOMIOWICHAS. | TPEHAKEDP, €.74-83 OHYHCHISN D
IMnanka. Hanyuenue abcomoTHO 4EPHOID TEJIA. 3anauHuK, (bu3mnyeckme siBneHus ¢
KeanTosas runoresa [nanka. DNEKTPOHHOE MO3ULUIA COBPEMEHHBIX
IPUJIOKEHHE K NpPEACTaBICHHI 0
VUeOHHKY. CTPOCHUM BEINECCTRA.
Hoayuume
npeocmasaenie o
noaAxoaAe K OorncaHMK
CHeKTpOB L13J_|yl‘leHlle C
MOMOILBH KBAHTOBOH
runotessl IlnaHka.
82/3 Atom bopa. HenocraTku nnaHeTapHO MOAENH aTOMA. Yuebuuk, §47, Terpane- | Habmwooams 1
Monene bopa. OnbiTHOE 00OCHOBaHNE TpeHaxkep, ¢.74-83 ORICHIEANTD
CYLIECTBOBAHUSA CTALMOHAPHBIX COCTOSHHUIL. 3amauHuK, INexTpoHHOe | (pU3NUecKHe sIBIESHHU
IPHIIOKEHUE K (ciexkTp
yueOHHKY. BOAOPOAA) C MO3ULMIT
KBAHTOBbIX
NPeACTABICHUH
moaenu bopa.
83/4 PaoakTUBHOCTS. Otkpeitre bexkepens. Oneiret Kropu. Cocras | YueOHuk, §48, 49; Habmooams 1
Cocras panHOaKTHBHOTO U3MyHUEHHA, 3apAn0BOe Terpans- TpeHaxkép, ¢.74- | onucereams

ATOMHOTO SITIpa.

yucno. [IpoTor-HeATpORHAA MOIENE Aapa
aroMa. MaccoBoe 4HMcso. M30Tomn..

83 3amaunuk,
DNeKTPOHHOE
l'[plflJ'lO}KEHHe K yl‘IBGHHKy,

dbuzideckue sIBNCHHA C
MIO3HLHI COBPEMEHHBIX
NPeACTABIEHHH O
CTPOEHHH BeLEeCTBa.
Homyuunte
HpeOCmasierue o
br3HUecKHX




BEJIMYUHAX, MOJAESIX,
I/ICI'IOIIbByeMbIX AJls
OMHCAHUSA CBOHCTR
ATOMHEIX A7IEp.

84/5 PellieHue 3agau mo Yuebnuk, § 48 PelnaTte 3amaun mno
TEME: TeTpanb-TpeHaxep, TEME!
«PamroakTHBHOCTEY. c. 74—84 «PamHoaKTHBHOCTEY.

3agauHuK, ¢. 38—41
DNEeKTPOHHOE
MPHIIOKEHNE

85/6 | Jlabopamopnas DNEKTPOHHOE {Iposepsamy 3aK0H
paboma \o 13 MPHNOKEHNE K yUeOHUKY. | COXPaHEHHS MacCOBOTO
«HM3yueHHne 3aKOHOB U 3apsAA0BOTO YUCA.
COXpaHEHHUs
3apANOBOTrO H
MAaCCOBOT'O YHCEN B
SAEPHEIX peakuuax Mo
dbotorpaduam codbITHii
ANEPHBIX
B3aAUMOJEHCTBHITY

86/7 HnepHble CUNBI H S nepHble CUBL JHEPTUS CBA3H aTOMHBIX YueOnuk, §50; Terpans- | Homuune u
AIEPHEIE PEaKLHH, anep. AnepHeie peakiiuu, OTKPBHITHE TIPOTOHA. | TpeHakEp, €. 74-83 pacuiupumes

OTKpBITHE HEUTPOHA. 3amauHUK, NICKTPOHHOE | Mpeocmasiernie o
IPHIOKEHHE K YUeOHUKY. | CTPOCHHH BEIIECTBA U
CBOMCTBAx AAEPHBIX
CHJI.

87/8 Pentenue zanau no Yuednuk, § 50 Peinats 3agauu no
Teme: «SAaepHele cuibl Terpanb-TpeHaxep, Teme: «SlnepHsie cuibl
U SAACPHBIC PEaKLUI, ¢. 74—84 3apadHuK, U SATEpPHBIC peaKLuuy.

¢. 38—41.DnexTpoHHCe
IPHIOKEHNE K YUeOHHKY.
88/9 JleneHue U cUHTES Jeneuue anep ypana. IlenHbie peakiynn Yuebuuk, §51; Terpans- | Hoxyvune

anep.

neneHus anep. TepMosaepHble peakLiu.

Tperaxép, ¢.74-83
JagauHUK; 2NMCKTPOHHOE

[PHIIOKEHNE K yHeOHHKY.

npeodcmasiene 0o
AIEPHBIX peakLMAx




89/10 | AtomHas sHepreTHka AtomHubiii peaktop. ADC. AtomHas Yuebuuk, §52; Terpans- | Qdcyscoants
JIHEPreTHKA W SKOIIOTUA. TpeHaxép, ¢.74-83 npodeMbl BAUAHUSA
3atauHuK, DMSKTPOHHOE | pajMOaKTHBHBIX
NPUAOKEHNE K YUeOHUKY. | M3Jy4eHUH Ha KUBbIE
OpTaHH3MEL
90/11 | IloaroToBka K VuebHuk, ¢. 130-131 Pemams sadauu
KOHTPOJILHOH pabore. Terpanb-Tpenaxep,
c. 74—84
Jagaunuk, ¢. 38—41
DNeKTPOHHOE
IPHIOKEHHE
91/12 | Konmpo:asnan paboma
N 7 no mene
« Keanmoeuwie sigaeHusy
V11 Ctpoenne u 3poaonns Beenennoi (9 1)
92/1 Crpyktypa Becenennoii. | Beenennas. [Nanaktuku. Inanersn Yuebuuk, §53; Terpans- | HHouyuums u
Pacuiupsromasca Beenennas TpeHaxep, ¢.84-93; pacuiupumes
3anayHuK, DNEKTPOHHOE | MPCOCHABICHIe O
MPHIOKEHHE K YUeOHHUKY. | CTPOeHHH, MacuTadax
1 BO3pacTe Hameil
BCENIEHHOM, raJaKTHKH
Mineunpiil ITyTb,
CONHEIHOH CHCTEMBL,
9372 duznueckas npupoaa M3 uero cocrosaT 38é3161. Poxnenune 3se3/bl. Yuebuuk, §54; Terpans- | O3HakomuTcs ¢
ConHua ¥ 3BE31. DBONMOUNA 3B¢30bL. POKICHNE CBEPXHOBOM TpeHaxEp, ¢.84-93; CO3BE3AHAMH U
3Be3/1bl. YEpHBIE MIBIPHL 3anavuHuK, DAEKTPOHHOE | Hah.100ams CYTOUHOE
Honommimeavnste aadopamopnere padonter: | IPHIOKCHNE K YUeOHHKY. | BPALICHHE 3BE3IHOIO
No 14 «Habnmrogenne JIyHbm, Heba. Hadaiwooame
Ne 15 «Habntonenue 3sé€zanoro neda» askenne Jlynol,
Connua u nnaner
OTHOCHTEJILHO 3BE37,
94/3 Cnextp INEKTPOMArHUTHOE H3JIyUYeHHEe BO Vuebuuk, §55; Terpanp- | Houyuumn
37IEKTPOMArHHUTHOIO Bceenennoii. Mcnionezopanne TpeHaXEp, €.84-93; ApeOCmasIente o
H3NY4EHUs. 3NEKTPOMArHUTHBIX ABJICHHIH B TEXHHHUECKHX 3agavHuK, DNEKTPOHHOE | CIIEKTpe

YCTPOHCTBAaXx.

IPHIOKEHNE K yUeOHHKY.

JJNEKTPOMATHUTHOI'O




W3TYYEHHUA PAZTUYHBIX

acTpodH3UHECKHX
00BEKTOR H
HCIOAB30BAHHH
3NMEKTPOMATHHTHBIX
BOJIH B PA3JIHYHBIX
TE€X HUUECKHX
YCTPOHCTBAX

95/4 Poxenune v spomouns | Bospacr Beenennoii. Teopus boabiioro Yuebuuk, § 56 HToayutme u

Beenennoii. B3PbIBA. Terpanb-Tpenaxep, pacuiipums
¢. 84—94 3aaunuK, HPeOCImAasaIeHite o
¢. 42—44 DNeKTPOHHOE | CTPOCHUH,
MIPILIOIKCHHE maciuTadax 1 Bo3pacTe
Harneii BeceneHHoi,
METOAAX €€ N3YHEHUA U
MOJIEISAX.

96/5 Cospemennbie metoanl | bynyuiee Beenennoit. Obnactu naykn, VYuebuuk, § 57 Houayunms u
MCCIIEIOBAHUS 3aHUMAIQIIHECH U3YUEHUEM Terpanb-Tpenaxep, pacuipunto
Bcenennoii. BceneHHoi. MudpakpacHble 00CepBaTOPHH. ¢. 84—94 3anauHuk, PPeOCmAasIeHIe O

Kocmuueckuit Teneckon «Xadomn». ¢. 42—44 DnexTpoHHOE CTPOEHHUH,

Pentrenosckue obceppaTopun. KoMimexcHele | npuioskeHne Macmradax u Bo3pacre

uccenenopanus. CoBpeMenHasT Pr3vka Hawei Beenenuoii,

MHKPOMHPA. MEeTOax e€ u3yueHHs
MOJENAX,

97/6 Peienue 3anay no Yuebuuk, § 53-57 Pewamnb 3adayt 1o
Teme: «CTpoeHue u Terpaae-Tpenaxep, Teme: «CTpoeHue u
3BONKOIIUA BeeneHHOM Y, ¢. 84—94 JamauHuxk, 3BOMIOIINA

c. 42—44 Terpaab- BceneHHoii».
MIPAKTHKYM, § 29.

DJIeKTPOHHOE

NPUIIOKEHNE

98/7 Ypok-koudepeHuns Terpanp-npakTikym, §29
«CTpoeHue 1 3BOAKO LA DJIeKTPOHHOE
Beenennolin. [PHIICKEHNE

99/8 Odo0war Wit ypok no YuebHuK, c. 142 IToaroToBNEHHOE




TEME «CTPOEHHE U
ssoaouna Beenennoi»

obcyxkaeHue npodaem,
npeanaraeMeix B
pyOpuke «Bonpockl
JUIs1 OOCYKIACHHAY, C.
142

100/9 | Koumpoasnas paboma
Ne8 no mewe:
«Cmpoene i 2601101151
Beeiennoiin

IX HTtororoe nosropeHue (S 4acos)

101/1 | IToeropenune kypea
¢uzuku 9 Knacca

102/2 | IloBropenue kypea
(buzukK 9 Kiacca

103/3 | [ToBropenue kypca
¢busuku 9 Knacca

104/4 | Hmozeosoe
MECMUPOBAHILE

105/5 | Utoropoe 3ausATie




7. Onucanue y4eOHO-METOAHYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 obecneveHusi 06pa3oBaTe/ibHOro
npouecca

Yueono-nemoouueckoe obecneuenue 0in yuumeiin:

1. B. B. benara, 1. A. Jlomauenkos, FO. A. ITaneOparues. ®@usuka. 7 knacc: yued. ays odmeodpas3osar. yupexaeHuid. — M.
IIpoceemenue, 2015.

2. I.A. Apremenkos, . A. Jlomauenkos, 0. A. IlaneOparues. @usuka. 3agaunuk. 7 kjaacc. — M.: Ilpocsemenne, 2016.

3. ILA. Apremenxos, B. B. benara, H.W. Boponuosa ®@u3uka. Terpanp-npaktukym. 7 knacc. — M.: Ilpocsewenue, 2017.

4. ILA. Apremenkos, B. B. benara, H.H. Boponuosa; ®u3uka. Terpaab-tpenaxep. 7 kinacc. — M.: Ilpocsewmenue, 2017,

5. B.B. XKymaes. ®usuka. Terpaab-sk3amenarop. 7 knacc. — M.: IIpocseuenue, 2017,

6. B. B. benara, 1. A. Jlomauenkos, FO. A. TTaneOpatues. @usuka. 7 kjacc. DNEKTPOHHOE NPUITOKEHUE K yUeOHUKY aBTOPOB. —
M. :Ilpocsemenue

9. I.A. Apremenkos, M. A. Jlomanuenkos, HO.A. ITaneOparues. Paboune nporpammer. @usnka. 7 kiacc. — M.: [Ipocsemenue,
2012.

OJLA YUAMUXCA:

1. B. B. benara, 1. A. Jlomauenkos, FO. A. TTaneOpatues. @usnka. 7 kinace: yued. nist odmeodpasosar. yupexneHuit. — M.
IIpoceemenue, 2015.

2. 1.A. Apremenkos, . A. Jlomauenkos, 0. A. TlaneOparues. @usuka. 3anaunuk. 7 knacc. — M.: [Ipocsemenue, 2016.

3. I.A. Apremenxkos, B. B. benara, H Y. Boponuosa ®@usuka. Terpaap-npaktuky™m. 7 knacc. — M.: IIpoceewenue, 2017.

4. ILA. Apremenkos, B. B. benara, H. M. Boponuosa; ®usuka. Terpanb-tpenaxep. 7 knacc. — M.: Ilpocseenue, 2017.

5. B.B. Kymaes. @usuka. Terpanb-sk3amenarop. 7 kanacc. — M.: IIpocsemenue, 2017.

6. B. B. benara, 1. A. Jlomauenkos, }O0. A. IlaneOpaties. @u3uka. 7 kjiacc. DNEKTPOHHOE NPUIIOKEHUE K yUeOHUKY aBTOPOB. —
M:IIpocseiienue

Cnucok aapecos INTERNET-caiiTos

Buptyanbheiii penerutop no ¢pusuke. BUpTyanbHblil TPEHUHT Pa3IMuHOTO YPOBHS CIIOKHOCTH 110 BCEM ACMEKTaM U3y4YeHUs!
¢usmnku B cpenneii wkone. http://vschool.km.ru/repetitor.asp?subj=94

Hayka u TexHuka: snektponHas oubauorexa. [Tonbopka HayuHO-nonysipHbIx nyOaukaumid. http://www.n-t.org/

®denepanbHble TECThI MO MexaHuke. TecTbl Mo KUHEMaTHKe, uHaMKKe U ctatuke. Kaxablii Tect coctout u3 40 BOMpOCOB.
[IpenycMOTpeHbI TpH peskuMa paboThl ¢ HUMH: O3HAKOMJIEHUE, CAMOKOHTPOJIb U o0y4enue. http://rostest. runnet.ru/cgi-
bin/topic.cgi?topic=Physics




AxTHuBHas (pU3MKa: NporpaMMHOe obecrevyeHue Uit MOLAEPIKKH N3yUeHHsl IKOJIbHOro Kypca pusuku. CBenenus o paspadborkax
U MX TpeHa3HaYeHun: (OPMHPOBAHNE OCHOBHBIX MOHSTHI, YMEHUI U HABBIKOB PEIIEHHs MPOCTEHIINX 3aaa4 1Mo (PU3UKE U aKTUBHOTO
UCTIONIb30BaHUs UX B pasnuyHbIxX cutyauusix. Ilpeacrasneno 6onee 6000 BapuaHTOB 3a1aHUI-CUTYaLUH, KOTOPbIE MOJKHO UCIOIb30BAThH
HA yPOKe B BUE HEOONBLINX KOMITBIOTEPHBIX GparmMeHToB. http://www.cacedu.unibel by/partner/bspu /

HHTepakTHBHBIN KaJIbKyJSITOP U3MEpeHUi. IlepeBoa pa3snuyHbIX €QUHUL H3MEPEHUs U3 OJHON CUCTEMBI B IpyTyI0. Bec u macca,
00beM M BMECTHMOCTb, UIMHA U PACCTOSIHUE, MJIOLIA/b, CKOPOCTh, AaBJIEHHE, TEMIIePaTypa, YIJIoBas Mepa, Bpemsi, SHeprus u padora,
MOILHOCTb, KOMITbIOTE€PHBIE eanHULbL. hitp://www.convert-me.com/ru

Iazeta «1 centsaOps»: marepuansl no pusnke. [Tondbopka nydaukaruii no npenonasanuio Gpusnku B mkoje. Apxus ¢ 1997 r.
http://archive. 1september.ru/fiz/

Katasor ccputok Ha pecypcesl 1o (prsnke. DHIUKIONEANH, OMONINOTEKH, METOIUKH ITPOBEICHUS YPOKOB, TecTupoBanue, CMU,
y4ueOHbIe IJIaHbL, By3bl, HAYYHbIC OPraHU3aLUK, KOH(pepeHIu: u ap. http://www.ivanovo.ac.ru/phys

Cranpapt ¢pusnueckoro obpazosanus B cpenHeii wkosue. O030p WIKOMBHBIX MporpamMm 1 ydeOHnKoB. Marepuaiel o Gpusmke u
METOJMKE NMPEernoAaBaHus AJs yunuTeseld. JK3aMeHaLMOHHbIE BOMPOCHI, KOHCMEKTbI, TECThI AJIst ydaluxcs. Pacnucanue paboTsl
Meroauveckoro kadbunera. HoBoctu Hayku. http://www.edu.delfa.net/

BecruatHbie oOyuarowue nporpammsl o pusuke. 3HakoMCTBO ¢ 15 o0yyaroiumu nporpaMmMamMi 1o pasanyHbIM pasjesiam
¢uzuku. http://www history.ru/freeph.htm

Vuuremo ¢usuxu. [Iporpammvel u yueOHUKH, TOKYMEHTBI, CTAHAAPTHL, TPeOOBAHMS K BBIYCKHHUKY IIKOJIBI, MATEPHAIBI K
9K3aMeHaM, OUJIeThI BbIIYCKHOTO 9K3aMeHa, PeKOMEHALIMHU 110 TPOBEJEHUIO 9K3aMEHOB, MaTepHalbl K YPOKY.
http://www.edu.delfa net:8101/teacher/teacher.html

AHumanuu GU3NYECKUX MpoLeccoB. TpexMepHble aHUMALIMK U BU3YaIU3aLuu 10 (PU3KKE, COMPOBOKAAIOTCS TEOPETUIECKUMHU
obbsicHenusimu. http://physics.nad.ru/

AnuMaumn GU3MYECKUX MPOLECCOB. MEXaHUKA. AHUMALIUH IO YryOJeHHOMY KypCY MEXaHUKH.
http://physics.nad.ru/Physics/Cyrillic/mech.htm

Pazpabotku pupmel «Puzukon». «Pusnka B kapTuHkax», «OTkpbiTas Gusmka» u «OTKpbITas MaTeMaTukay. ¥ 100HbI KaK
JIEMOHCTPALIMOHHBIE MPOrpaMMbl. [10 HEKOTOPBIM pa3fienamMm MOXKHO MPOBOJUTH KOMITBIOTEPHBIE 1abopaTopHbIe PaboTHI.

http://www.scph.mipt.ru/

DnexTpoHHbIH yueOHuK mo ¢pusuke 7-9 k1. [To HEKOTOPBIM pasaenam UMErOTCs TU( pepEeHIIPOBAHHBIC 3a1a4H, JTa0OPaTOPHBIE
paborsl. http://kiv.sovtest.ru/




8. TliaHupyembie pe3yabTaThl H3YUEHHSA Kypca

BoinyckHuk HAyunTes:

e cobnroaaTh npaBuia 6E30MaCHOCTH 1 OXPaHbl TPyAa npu paboTe ¢ yueOHbIM 1 1adopaTopHBIM 000PY10BAHHEM;

® TOHMMATh CMBICA OCHOBHBIX (PM3MYECKUX TEPMHUHOB. (U3HUECKOE TENo, (hU3HUECKOe sBIEHUE, (PU3MUECKasd BeMHUHHA,
€IMHHUIIBI H3MEPEHMHS,

® pacno3HaBaTb NMPOOJEMbl, KOTOPbIE MOXHO PEUTh NMPH NMOMOLM (PUUHECKUX METOOB, aHAIH3UPOBATh OT/AENbHbLIE JTalbl
MPOBEAEHUA UCCIACAOBAHUI H HHTEPIPETUPORATE PE3YJIbTATEI HAOIKAEHUH H ONBITOR,

® CTaBUTh OMBITHI MO HCCACAOBAHMIO (PUBHYCCKUX SBICHUI MAM (BUIHYCCKMX CBOMCTB Tea 0O€3 HCMOMB30BAHUA MPAMBIX
U3MEpeHHuil, mpu 3ToM (opMynupoBath npodnemy/zanauy yueOHOro 3KCMEpUMEHTa;, cOOMpaTh YCTAHOBKY M3  TPEINIOKCHHOTO
00opyzoBaHMA; MPOBOAUTE ONBIT H (DOPMYITHPOBATE BBIBOIEL

[Ipumeuanne. [lpu npoBemeHHH HCcnenoBaHUS (HU3HUECKUX SBIEHWI W3MEPUTENBHBIC MPHOOPBI HCTIONB3YIOTCS JHINb Kak
AATYUKU U3MEpeHHUsa QU3NYECKHX BEJIMUMH, 3aM1CH MOKA3aHUi NPsMbIX H3MEPEHUI B 3TOM Ccllyuae He Tpedyercs.

® TIOHHUMATh PONb AKCNICPUMEHTA B TTOMYUCHUH HAYUHO!N HHGOpMaITHM,

® IPOBOAMUTH NPAMBIC HM3MEpPEeHUs] (H3MYECKHX BEIMUHH. BpeMs, pacCTOsHHE, Macca Tena, o0beM, CHiA, TEMIEpaTypa,
atMoc(epHOe JaBiieHue, BIAXHOCTh BO3/AYXa, HANPSKEeHWe, CUJla TOKA, paTHaluonHblil GoH (¢ UCroNb30BaHMEM AO3MMETPa), NPH 3TOM
BoIOMPATH ONTHMAJIBHBIH CIIOCOD H3MEPEHHUS 1 HCIOJIL30BATL MPOCTEHILINE METOABI OLIEHKH NOIPELIHOCTEN N3IMEPEHNI.

ITpumeuanue. JlroOad yueOHas mporpaMma JOMKHA 00ECHEYHBATh OBJAACHHE MPSMBIMH H3MEPEHHMAMH BCEX NEPEUYHMCICHHBIX
(PH3HUCCKHX BEIHUHH.

® MPOBOAMTb UCCIENOBAHME 33aBUCHMOCTEH (PU3MUECKHMX BENUYMH C HCNONbL3OBAHHEM TNPAMBIX H3MEPEHUIH: NpU 3TOM
KOHCTPYMPOBATL YCTAHOBKY, (PMKCHUPOBATH PE3Y/IbTATHI MOJYUEHHOH 3aBHCHMOCTH (PU3MYECKMX BENMYHH B BUjE TAOIHL M rpadHkog,
JIENATh BbIBO/IbI MO PE3YJIETATAM HCCIIEI0BAHMS,

® [IPOBOAWUTL KOCBEHHbIE H3MepeHHs (PH3NUECKHX BEJIMUYHH: IPH BBIIOJIHEHHN H3MepPeHHII CoOHUpaTh IKCIEPHMEHTAIbLHYIO
YCTAHOBKY, CIEOYS MPELIOKEHHOH HHCTPYKUHH, BEIMHCIIATE 3HAYECHHE BEJIHYHHBI U aHAJIM3HPOBATD [IOJIYYEHHBIC PE3YJIBTATE] ¢ YUETOM
3a0AHHOH TOYHOCTH U3MEPEHHIT,

® AHAMM3UPOBATh CHUTYALHUHU MNPAKTHKO-OPUEHTHPOBAHHOIO XAPAaKTEPda, Y3HABATb B HUX NPOSABICHHE U3YYCHHBIX (PM3HYECKHX
SIBIICHUH HITH 3aKOHOMEPHOCTE M MPUMEHATE MMCIOIHECS 3HAHUS /U HX OOBACHEHHS,

e I[OHUMATh LPHHLMIBL ASHCTBIA MAIKH, NPHOOPOB M TEXHUYECKUX YCTPOHCTB, YCJIOBUS HX O€30MACHOIO HCIOIb30BAHHS B
MOBCEHEBHOMH JKH3HH,

® HCNONb30BATh IPH BBIMOJHEHHM YUEOHBIX 3a7lau HAY4YHO-IIONYJLIPHYH JNUTEpaTypy © (bHU3MYECKHX ABNCHUAX, CHPaBOYHLIE
MaTepuasl, pecypchl HHTEpHET.

BuINYCKHHK IOJIYYHT BO3MOKHOCTD HAYUHTBCH:

®  OCO3HABANL HEHHOCHTL HAVUHBIX UCCALO0BANNT, POAL (DUINKU 6 PACWHUPEeHty HPeOCMABIeHUT 00 OKpYICaromem Mupe i ee
GKANO) 6 VAYHUEHUE KAYECHIBA NCU3HIL,

o HCHOAB306AMb HPUEMBI HOCMPOCHHUS (DUIHYCCKIX MOOCIEH, HOUCKA U (DOPMYAUPOSKIE QOKA3AMEAbCME GI0GHHYMBIX CHHOMES I
meopemiiieCRix BbIBOOOS 1 OCIIOBE QMAUPUHYECKH YCIANOBACHHBIX ([)CIKI’ITOG,'



®  CPABHUBAMEL MOYHOCHTL USMEPCHUA (DUHYCCRUX GeAUYHH RO GEAUYNHC UX OMHOCHMENLHON NOSPCUHOCHIY NP HPOGEOCHNH
RPAMBIX U3mepenii,

®  CAMOCHIOAMENBHO NPOGOOUMD KOCGEHHBIE UIMEPEHUA U HCCACOOBANUA (DUUYECKUX GEAUYNH € UCHOABI0BAHNCM PO YHBIX
CROCOBOB UBMEPEHUA (DUIMUECKUX BEAUYUH, BBIOUPAMb CPEOCMEN UIMEPEHNA C  YYEHOM HEeOOXOOUMOU HOYHOCIN  HIMEPCHUT,
OBOCHOBBIEANM L GLIOOP CROCOOA UBMEPEeHUS, AOCKEAMKO20 HOCHAGICHHON 300aye, RPOBGOUNTL OUEHKY OOCHIOBEPHOCIN NOAYYEHHLIX
Pe3VABMAMOS;

o BOCHPUMNMAIG  UHPOPMAYUIO (DUBNNECKO20 CONEPICAnL 6 HAYYHO-HOMIAPHON atmepamype i CpPeocmeax Macco6oil
HHPOPMAY UL, KPUMWYECKH OYEHUBUMb ROXYYEHHVIO WHDOPMAYNIO, QHALIIZNPYA €€ COOCPUCane il OUHEbIE 00 LCIMOYHIKE WHOp Mt

®  CO30U6amMb COBCMBEHHBIC NUCbMCHHBIC I YCMHBIC COOOMCHUA O ((IBHYECKIX SGICHNUAX HO OCHOBE HCCKOIBKHX HCMOYHHKOG
HHPOPMAY, CORPOSONCOAN L BBICHTLICHUE HPE3CHMAUNCH, YUURbIGAA OCOOCHHOCIIN dYOUMOPUT CREPCIMHIROE.

MexanuuecKune siBJIEHHS

BoinmyckHuk Hayunres:

® pACIIO3HABATH MEXAHWYECKHUE SBICHHUA U OOBACHATb HA OCHOBE HMMEROIIHMXCs 3HAHHH OCHOBHBIE CBOHCTBAa WM YCIIOBHSA
MPOTEKaHUS 3THX SIBICHUN, paBHOMEPHOE M HEPABHOMEPHOE JIBHKEHHE, PABHOMEPHOE H PABHOYCKOPEHHOE MPSIMOJIUHEHHOE NBHIKCHHE,
OTHOCHTENTEHOCTh MEXAHWYEeCKOrO JIBHXKEHUs, CBOOOMHOE TMajeHHe TeJ, PaBHOMEPHOE [BHXKEHHE IO OKPYXKHOCTH, HWHEPIHA,
B3AHMOIEIHCTRBHE TE, PEAKTHBHOE JIBIDKCHHE, TIepeavua NaBICHUS TBEPOBIMH TEIAMH, KHUAKOCTIMH W ra3amu, atMocdepHoe naBleHue,
TUIABAHHE TEN, PABHOBECHE TEBEPHOBIX TeJ, UMEIOMIMX 3aKPEIUICHHYIO OCh BPALICHHA, KonebaTeNbHOe ABIDKEHHE, Pe30HAHC, BOJIHOBOE
ABueHue (3ByK);

® ONNUCHIBATH M3YUCHHBIC CBOMCTRA Tel U MEXAHUUCCKHE SIBNCHUS, HCTOAR3YS (PH3MUCCKHE BEJHMYHHBLI NMyTh, MEpeMElICHHE,
CKOPOCTB, YCKOPEHHE, Mepuo obpalleHus, Macca Tena, MUIOTHOCTh BENIECTRa, cHNa (CHiIa TAKECTH, CHUNa YIPYTOCTH, CHIAa TPEHHA),
JABJICHHE, UMIYIIBC TENA, KHHETHUECKAs SHEPTHSI, IOTEHIHANBHAS YHEPrIs, MEXaHH4YecKas padoTa, MexXaHnueckas MomHocTs, KI1/ mpui
coBepureHHH padoThl ¢ HCTIONB30BAHUEM MPOCTOTO MEXAHI3MA, CHIIA TPEHUA, aMIUTHTY A, MepHOI U YacToTa koneCaHuH, ITHHA BOJHBI H
CKOPOCTE €€ pachpOoCTPaHEHHA, MPH OMUCAHUH MPABHIBHO TPAKTOBATE (PU3MYECKNI CMBICT HCTIONB3YEMbIX BENWYHH, HX 0D03HAYEHN U
eIMHHLIbl M3MEPEHHS, HAXOAWTb (POPMYNbl, CBA3LIBANOLINE AAHHYK (DH3WUECKYH BENUMHHY C APYTMMH BeNUMHHAMH, BbIMHCIATH
3HaueHHue (PH3MUECKOH BEIHUIHHEL,

® AHAMM3UPOBATH CBOICTBA TEN, MEXAHHYECKHE SABICHHA H TPOLECCHl, HCMONb3ysl (PH3MUSCKHE 3aKOHBI. 3aKOH COXPaHEHHS
SHEPryu, 3aKOH BCEMUPHOTO TATOTEHHS, MPHHLIMI CYMEPNO3MUNH cHI (Haxoskmenne pasHogeficteyiomeii cuner), 1, Il u L 3axoHbI
HetoTOHa, 3aKOH cOoXpaHeHUs uMOynbca, 3akoH ['yka, 3akon Tlackansa, 3akoH Apxumena, npH 3TOM pPa3jH4aTbh CJIOBECHYIO
(POPMYITHPOBKY 3aKOHA H €r0 MATEMATHYECKOE BLIPAKEHHE,

® PA3THYATE OCHOBHEIC IPM3HAKH H3YUEHHBIX (PHINUECKUX MOMENeli: MaTepHaIbHast TOUKA, HHEPLIHALHASL CHCTeMa OTCUCTA,

® pewark 3a0a4M, MUCHONb3ys (PU3NYECKME 3aKOHBI (3AKOH COXPAHEHMS IHEPruM, 3aKOH BCEMUPHOrO TATOTEHWS, NPUHLMN
cynepnoduumnn cuia, I I u Tl 3axonbl HelOTOHA, 3aK0H cOXpaHeHHst uMnynbca, 3akoH [yka, sakon ITackans, 3akoH Apxumena) u
(hbopMyIBL, CRA3BIBAIONHME (PU3HUECKHE BETHYMHBL (MYTh, CKOPOCTh, YCKOPEHHE, Macca Tesa, IUIOTHOCTh BEINSCTRA, CHJA, AaBJICHHE,
HMIYJIBC TeNa, KHHeTHYecKas »Heprus, MOTEeHIMANbHAA >Heprus, MexaHuueckas padora, mexaHudeckas mornHoctbh, KIIJL npoctoro
MEXaHU3Ma, CHIA TPEHHUS CKONbKeHUs, Ko3(hpHUIUEHT TPeHHUsI, aMIUIUTYAa, MepHOd H YACTOTa KOeDaHHil, ZJTHHA BONMHEI H CKOPOCTE €€



PACPOCTPAHEHH ). HA OCHOBE aHANM3A YCJIOBHS 33/1a4H 3AMMCHIBATE KPATKOE YCIOBHE, BBIAENATH (U3MHECKHE BEIHYHHBI, 3aKOHbI W
(hopMyIBL, HEOOXOMMMBIC TN €€ pelieHUs, TPOBOAMTH pPacueThl M OLIEHUBATH PEATBHOCTH MOJYUYEHHOrO 3HAYCHHS (HHU3HUSCKOH
BCTUYHHBL

BblﬂyCKHlflK HOJ]y"IHT BO3IMOKHOCTDH Hay‘[lflTbCﬂ:

®  HCHOAB30GAME ZHAHNUA O MEXUHIUYECKNUX ARIEHNAX 6 ROBCCOHEBHOH HCU3HN 04 0decheyenta Be30RACHOCH P ODpaueri ¢
HpUOOPAME 1 MEXHUYCCKUMY  YCMPOTCIMBAMY,  OAst  COXPAHCHUst 300pPOGbst U COBMOOCHUSE HOPAM  IROAOZHYCCKOSO HOBCOCHUS 6
OKpyJcaionet:  cpede; HpUBOCUMb  NPUMEPSl  HPAKMHYCCKO2O UCHOABSOGUHUS  (DUSHYECKUX SHAHUN O MEXQHUYCCKHX HEICHUAX U
huzugeckux 3aKONAX, NPUMEPbI UCHOTb306ANUA BO30ONOGIACMBIX HCHIOYIUKOS IHEPIUU, IKOIOSHYECKUX HOCACOCMEGHT HCCIedosanil
KOCMUYECKO20 HPOCHIPANICIG,

o pAZIUYAMb SPAHNYLI APUMCHUMOCTIIN (DUSHYECKIX 30KOHO8, NOHUMAMb GCeoOmuii Xapakmep (hynoame HmaasHuX 30K0HOG
(3AKOH COXPAHEHUS MEXAHUHECKON HEPeuN, 3AKOH COXPAHCHUS UMMILCA, 30KOH SCEMUPHOZ0 MAOMEHNs) 1 OZPAHNYEHHOCNTD
HUCROABIOBARUA YACMHBIX 3AKOHOG (3aron 1 yra, Apxuseda i op.);

8 HAXOOUMB GOCKEAMHYI0 HPeOAONCEHHON 3a0aye (Pu3NuecKyio Modeis, paspeuiams RPoO1em)y KKk Had OCHOBE UMERujuxXcs
SHAHMH RO MEXQAHUKE C HCROAB30BARNEM MAMEMAMIIYECKO20 ARNAPAMC, MAK 1 NP ROMOH MEMOO08 OeHKL.

TennoBble ABIeHUS

BbInyCKHHK HAYYHTCH:?

® PACMO3HABATEH TCIUIOBBIC SBJICHUSL H OOBSCHATD HA 0a3¢ MMCIOLIMXCA 3HAHMHM OCHOBHBIC CBOMCTBA HJIM YCJIOBMS TIPOTCKAHHA
9TUX ABNeHHE: TU(Y3uA, n3MeHeHHe 0ObeMa Tel MPU HATPEBAHUH (OXJTaXKICHHH), OONBIIAS CKUMAeMOCTh ra30B, Maas CKIMAaeMOCTh
MUAKOCTEH W TBEPABLIX TEJ, TEIUIOBOE PABHOBECHE, MUCMAPEHHE, KOHIAEHCALMA, IJABJIEHWUE, KPUCTAJIM3ALUA, KUIIEHWE, RJIAXKHOCTh
BO3/yXd, pasfHuHble CNocoObl Tenuonepenadd (TEMIONPOBOAHOCTb, KOHBEKLIMS, W3Jyv€HHe), ArperaTHble COCTOSHHS BeLUecTBa,
MOTTIOIIEHHE 3HEPTUH MpPH HCMapeHUH KUAKOCTH H BBIIENCHHE €€ NPH KOHAEHCAllHH Napa, 3aBHCHMOCTb TEMIEpaTyphbl KHIEHHUS OT
JABJICHUS,

® OMUCLIBATL HM3YHEHHBLIE CBOHCTBA TEI M TEIJIOBBIE SIBISHHS, HCMOAL3YS (PU3MHECKME BENHYMHBL KOJNMHYECTBO TEIUIOTHI,
BHYTPEHHSSl JHEPIUs, TEMIEPATYPA, Y/AEJIbHAA TEIJOEMKOCTE BEILECTBA, Y/EJbHASN TEIJIOTA I[JIABJIEHHS, YAENbHAs TEnjora
napooOpa3oBaHus, yaeNnbHAS TENIoTa CropaHua TOMIMBE, KO3(Q(UUMEHT MONe3HOro AeiiCTBHA TeNJIOBOrO ABUraTens, NMpH OMHCAHHUH
MPaBUJIBHO TPAKTOBAThH (DHIHYECKHIT CMBICT HCTIONB3YEMBIX BENHYMH, MX 0003HAUEHUA M ¢TUHHUIBI H3MEPEHHS, HAXOAHThH (GOPMYIIBI,
CBS3BIBAKLINE JAHHYKO (PU3NYECKYH BEMUYUHY ¢ IPYTHME BEIHYHHAMH, BBIYHCIATh 3HAUCHUE (PU3NUeCKON BETHYHHEL,

® AHAIM3MPOBATH CBOMCTBA TEJ, TEIUIOBBIE ABJICHHA M MPOLECCHI, MCTOMB3YA OCHOBHBIE MOJOKEHHS ATOMHO-MOJEKYIAPHOrO
YUEHHS O CTPOEHHH BEIIECTBA H 3aKOH COXPAHEHHS SHEPrHH;

® PA3IHYATh OCHOBHBIC TTPH3HAKHA H3YHEHHBIX (PH3HUCCKHX MOMENe CTPOCHHA ra3oB, KUAKOCTEH 1 TBEPIABIX TEl,

® MPUBOIMTH OPUMEPH NIPAKTHIECKOTO UCIONL30BAHKS (PHIHUCCKHX 3HAHUIT O TEIIJIOBBIX ABICHUAX,

® pemATh 3a7aui, HCHOJBb3Ys 3aKOH COXPAHCHHUS 3HCPIrUH B TCIUIOBBIX Ipoueccax M (QOpMyJbl, CBI3BIBAIOIING (PU3NYCCKUC
BCTMUHHBL (KONHYMECTBO TEIUIOTHL, TEMIIEpaTypa, YACIBHAS TCIUNIOCMKOCTh BEINECTBA, YACIbHAA TEIIOTA TUIARJICHNUS, VACNBHAS TEIIOTa
napoodpa3oBaHis, yeabHaA TEIUIOTa CTOpaHNA TOILIHEA, KO3 UITHEHT NOAC3HOTO NICHCTBUA TETIOBOTO IBUMATEIA). HA OCHOBE aHaIH3a
YCIIOBHSI 3a1a4H 3aIIHCHIBATE KPATKOE YCJIOBHE, BBIICIATE (PU3MUECKUE BEIHYHUHEL 3aKOHBL U HOpPMYJIBL, HEOOXONUMBIC IS €€ PCLICHMUS,



MPOBOAMTE PACHETHI M OUEHUBATE PEANILHOCTh MOJYHEHHOTO 3HAYEHUA QHU3HHECKON BEIHYMHBI,

BbINYCKHHK TOJYYHT BO3MOKHOCTD HAYUHTHCHA:

& HCHOTB308AM L 3NATINA O MERIOGHIX AGICHSIX 6 HOGCeONearion Jcu3me 011 00ecReuerins 0e30RaCiocH Hp oﬁpamemm C
npudopanl U MEXHHYECKUMY  VCHIPORCMBAMY, 045 COXPanenua 300po6ba . COOM00CHUA HOPM  IKOAOPHYECKO2O HOBCOCHUA @
ORpYHCaroeli cpede; RPUBOOUMy APUMEPDI IKOAOSUYECKUX AOCICOCMBUT PADOMBI OBUZAMEICH GHYIMPEHHER0 C2OPAHUA, MEFIOBLIX if
2UOPOITCKIMPOCTICHY T,

o PAANYAME EPATUYLL IPUMEHUMOCTI (U3HYCCKUX 3AKOTIOR, RONUMAMb GCeOOUUll XAPAKMED DVIOAMEeNmaanelX uanyecky
SARONO6 (36!.’\"0][ Coxpanenist onepci 6 Menioesix F'Zp()?{t’CCCDC) U ocpanidennocm b HCHOTbI06ATIE YACINITLIX 3AKON06,

o HAXOOUMb AOCKGANMHYIO HPEOIONCEHHOT 300aye (BHYeckyio Models, Paspetiants Hpooaesmy KAk HA OCHOBE UMEHUIUXCH
SHAHUH O MEHT0BBIX HGICHUSX C UCHOIB30CAHUCM MAMCMAMUYECKO20 ARPAPAmMd, MAaK # NPt HOMOUL MERIOO0E OYEHK.

DNeKTPHYECKHE H MATHHTHBIE ABJIEHHS

BoinyckHHK HAYYUTCH:

® pacno3HaBaTh MIEKTPOMATHUTHLIE ABJIEHHS U ODBACHATHL HA OCHOBE MMEIOLIMXCH 3HAHHH OCHOBHBIE CBOWMCTBA WM YCIIOBHSA
NPOTEKAHUA ITHX SIBJICHUI, 3AEKTPU3ALMA TEJ, B3aUMOACHCTBUE 3aPS/I0B, JJIEKTPHUECKHI TOK W ero AeHCTBUA (TENIOBOE, X UMHIECKOE,
MarHuTHOE), B3aUMOJECHCTBUE MArHUTOR, BJACKTPOMATHUTHAsS WHAYKIHA, NCHCTRHC MATHUTHOrO TONs HA MPOBOMAHUK ¢ TOKOM W Ha
JBIDKYIIYIOCA 3apSKCHHYIO YacTHUIY, ACHCTBHE AJEKTPHYECKOrO MOAS Ha 3apsSUKCHHYK YacTHUIlY, 3JCKTPOMAarHUTHRIC BOMHHI,
IPSIMOIHHEHHOE PACIIPOCTPAHEHHE CBETA, OTPAKEHHE H MPEJIOMICHHE CBETA, THCIIEPCHS CBETA.

® COCTABJIATL CXEMBbI JJIEKTPHYECKHUX Leneid ¢ noc/ie/0BaATe/LHLIM U Napa/uie/bHbIM COEAMHEHHEM 3JIEMEHTOB, pa3/in4as
YCJOBHBIE OO03HAYMEHMA 3IJIEMEHTOB IIEKTPHHUECKHX Ueneil (MCTOMHMK TOKA, KW, PE3MCTOp, PEOCTar, Jamrouka, aMiepmMerp,
BOJIETMET)).

®  HCIOIB30BATE ONMTHYCCKUE CXEMEBI U [IOCTPOCHHS H300PaKCHHH B IUIOCKOM 3epKase 1 coDHparomei TuH3e.

® OINUCLIBATL W3Y4YEHHbIE CBONMCTRA TEJ M DJIEKTPOMArHMTHLIE SIBJIEHHS, WUCNONL3Ys (PHU3NUECKHe BEJIMYMHBI JJIEKTPUYECKHH
3apsi, CHUNla TOKa, AJCKTPHYCCKOE HAIpsKCHHE, 3NMEKTPUYCCKOS CCIPOTHBICHHE, VACNBHOC CONPOTHBICHUE BCIIECTBA, padoTa
SAEKTPUUCCKOTQ OIS, MOUTHOCTE TOKa, )OKYCHOE PAaCcCTOSHHUE M ONTHYECKAs CHIIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTHHA
BOJIHBI M YACTOTA CBETA, IPH ONHCAHMH BCPHO TPAKTOBATE (PMIHUCCKHI CMBIC MCIIONB3YEMBIX BEIHYHH, HX OOO3HAYCHHS M CHUHHIIBI
H3MEPEHHS, HAXOIUTE POPMY LI, CBAZBIBAIONINE TAaHHYIO PHINUECKYIO BEJHUNHY C APYTHUMHA BEJTHUMHAMMU.

* AHAIM3HPOBATH CROMCTBA TEJ, NEKTPOMATHUTHBIE ABICHHA M NPOLECCHI, HCNOMB3YA (DH3MHECKHE 3AKOHbI 3aKOH COXPAHEHMUH
BASKTPUUECKOTO 3apsiaa, 3akoH Oma ang ydactka 1enu, sakoH /Dxoynsa-JIeHna, 3akoH NPSAMOINHEHHOTO pacrpocTpaHeHNA CBETA, 3aKOH
OTPaKCHUA CBETA, 3aKOH TPENOMIIGHHS CBETAa; TPU STOM pasMyuaThk CJIOBCCHYI (POPMYIMpPOBKY 3aKOHA W €r0 MaTeMaTHUYECKOS
BBIPasKCHUE.

® [IPUBOAMTEL MPUMEPLI NPAKTUHECKOrO UCIOL3OBAHMS (PU3MUECKUX 3HAHWH O DJIEKTPOMArHHTHBIX SBJIEHNAX

e pemaTb 3ajavH, HCIONb3ysa (H3MYCCKHE 3aKoHB (3akoH Owa nama yuacTka uend, 3axkoH Jlxoymsa-Jlenna, saxoH
MPSIMONMHEHHOTO PacpOCTPaHCHHS CBETA, 3aKOH OTPakKCHHS CBETA, 3aKOH TIPCIIOMIICHHS CBeTa) U (JOPMYJIIBL, CBA3BIBAIOIINEG (DUIMUECKUE
BCJIIMYHMHBL (CHIIA TOKA, MICKTPHYCCKOE HAMPSDKEHHE, ICKTPHYECKOC COMPOTHBICHHE, YICIBHOE COMPOTHBICHHE BemecTsa, padora
HNEKTPUUECKOTO TIONA, MOLIHOCTE TOKA, (POKYCHOE pPACCTOSHUE M ONTHYECKAS CHIIA JIMH3BL, CKOPOCTH 3JIEKTPOMATHUTHLIX BOJIH, IJIHHA



BOJIHBI M 4aCTOTA CBeTa, POPMYyNbl pacyeTa IAEKTPUHECKOrO COMPOTHUBICHUA NPH IOCHEI0BATENBHOM H NMAPAIIENBEHOM COSAMHEHUH
NPOBOJHMKOB). Ha OCHOBE aHanHi3a YCJIOBMS 337aul 3aMMChIBATh KPATKOE YCNOBHE, BBIICHATH (PU3MUECKUE BEIMUKHBI, 3aKOHBI H
thopMybl, HeoOXOAUMBIC JNA €€ PEIICHHA, NMPOBOAHThL PAcueThl M OLIEHHBATH PEAJBHOCTh MOJIYUCHHOIO 3HAYCHMS (DH3HUECKON
BEJTHUIHHBL

Bb[ﬂyCKHl/IK HOJ]y"IHT BO3MOKHOCTD Hay'—llflTbCﬂ:

& UCHOTLIOGAMS 3HAHNSL 00 SACKMPOMACHUMHGIX AGIACHUSYX 8 NOBCEOHEGHOT JHCU3HI Ol obecneyeHist Besonacrocmit npi
ohpatgeri ¢ RPUOOPAMI ¥ MEXHWYECKUMY YCMPOHCIGANY, 08 COXPAHCHUA 300POBYSL 1t COOMOOCHHU HOPAM IROIOZHUCCRO20 NOGEOCHHSE &
OKpYJACAIONeli cpede; NPHEOOHs HPUMEPs! GUSTINA JACKMPOMASTIHINIGIX UZAVYEIHT Nl HCUGHIE OPSATIUZMbBI;

®  PDARAUNAML SPAHUNBT APUMEHUMOCHIN (DUMYECKUX 3QKOHO6, HOHUMAME 6CeO0ulit Xaparmep (HYHOAMEHMGAbHBIX 30UKOHOE
(3AKOH COXPAHCHUA FACKMPUYECKO20 3APAE) U OZPAHUYCHHOCIb HCHOAB308AHNA YACHHBIX 3AKOHOE (3axon (wa 043 yuacmka yen,
sakon Jocoyas-/lenya i op.);

o HCHOAB306AM b HPUEMbI HOCIPOCIIIS (DUUECKUX MOORAEH, HOUCKE T POPMYAUPOEKY QOKAZAMETLCING GBIOGUIYINGIX 2HROMES U
HEOPEeMUYeCRUX 66160006 1 OCHOBE IMRUPUIECKH YCMAHOGTCINBIX (PaKmos;

®  HAXOOUMb QUCKGAMHYIO HPCORONCCHHOT 3a0a%e (PU3NYCCKYI0 MOOCTb, PASPemiams npooieMy KAk HA OCHOSE UMCIOUHXCH
SHAHUH 06 23 KIMPOMALHUIHBIX H6ACHUSX ¢ HCNOTBIOBARNCM MAMEMANIINECKO20 ANMAPAM, MAK 1 NP ROMOUH MeMOo00E ONeHKH.

KsaunToBbie aB/1eHHsA

BbinycKHHK HAYYUTCH:

® pACnO3HABATb KBAHTOBbIE SIBJEHHs H O0BACHSATH HA OCHOBE WMEILNXCA 3HAHHE OCHOBHBIE CBOMCTBA HIJIM YCIOBHS TIPOTEKAH S
ITUX SBJIEHUH, €CTECTBEHHAA KM MCKYCCTBEHHAH PAJAHOAKTUBHOCTb, -, - M Y-H3JIy4€HHs, BOIHHKHOBEHHME JMHEHYATOr0 ChneKTpa
H3YUCHHS aTOMA;

® OIIUCHIBATH M3YYCHHBIC KBAHTOBLIC SBJICHMS, NCIONb3Ys (DH3MUECKUE BEJIMYHHBL MAaCCOBOE YHCIO, 3apsALO0BOE HHCIO, HEPHOL
ronypacraja, YHeprusa GOTOHOB, PH OMUCAHUH MPABHIBEHO TPAKTOBATE PU3MUECKUI CMBICT HCTIOMBb3YEMBIX BEITHYHH, MX ODO3HAYEHHS H
EIMHMLbl M3MEPEHUs; HAXOANTb (DOPMYJibL, CBA3BIBAIOLUME AAHHYK (DM3UYECKYIO BEJIMYMHY C APYTMMH BEJIHYHHAMH, BbIMUCIATH
3Ha4yeHue PHU3NIecKOoi BeNTHUHHbI,

® AHANM3UPOBATH KBAHTOBLIC ABJICHHA, HCIOIB3YH (PU3NYECKHME 3aKOHBl U IIOCTYJATHL 38KOH COXPAHEHMS] SHEPrHU, 33KOH
COXPAaHEHHs DIIEKTPHICCKOTO 3apsana, 3aKOH COXPAHEHHS MacCOBOTO YHCIA, 3aKOHOMEPHOCTH H3JIYMCHHs U NOTJIOMEHHs CBETa aTOMOM,
TIPH 3TOM Pa3NHYaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHA M €r0 MATEMaTHYECKOE BBIPAKEHHUE,

® pa3JIHYaTh OCHOBHBIC MPU3HAKH IUIAHETAPHOH MOJENH aTOMA, HYKJIOHHOH MOZEIH aTOMHOIC sIpa,

® [IPUBOAMTL NPUMEPDI IPOABICHUA B [IPHPONE U PAKTHHECKOIO HCIIONL30BAHNS PAIHOAKTHBHOCTH, SAEPHBIX H TEPMOsIEPHDIX
peaxuuii, CEKTPaNnbHOIO aHAJIN3A.

BbINYCKHHK MOJIYTHT BO3MOKHOCTE HAYYHThCH:

® HCHOAL306AMb NOJAYVYCHHBIE SHAHUA 6 ROGCCOHEGHON HCUSHY npY 00pajery ¢ npubopamiy it MeXHUYeCKumMy yemponcmeam
(Cuenmyie. BOHUSHUPYVIOUX  NAcHnily, O03MMemp), OAs COXPAHCHIUS 300p06bst H COOMOOSHUSE HOPM  3KROIOZHYCCKO20 NOBCOCHUH &
OKpYJCaIoweti cpede;

& COGHIHOCHIID IHEPRUIO COAN AMOMHBIX A0EP C Geqhermor maccor,



® HPHEOOUME HPUMEPbI GAUAHUS PAOHOAKIMUGHBIX UZTYHEHIIL HO HCUGHIE OPEAHU3MbI, NOHEMAIL MUY OCHCIGUS O03uMempd
U PA3IIYARS YCAOBUS €20 UCHONB3OBAIHA,

®  HOHHMOMb 3KOAOZUYECKHUE HPOOIEMbI, BOSHUKQIOUHE NP HCHOAB30GUHHN AMOMHBIX 24EKMPOCHIAHYYE, U HYHIN PEeUIEHIA X
ApODIeM, REPCHEKAUEBT UCHOABIOBAHUA YIPUGIAC MO0 MEPMOAICIHOZ O CUHHME.

JNeMeHTBI ACTPOHOMHH

BoinyCKHHK HAYYHTCH:

* ykaseiBaTh HazBaHus rulaHeT COJIHEYHONH CHCTEMBI, Pa3iMuaTh OCHOBHBIE MPH3HAKW CYTOUHOIQ BpalleHus 3Be3aHOro Heda,
JABHUKEHHSA JTyHbl, ConHua v NJIaHeT OTHOCUTETbHO 3BE3I;

® TIQHHUMATEL PAZNMYHA MEHKAY FE€IUOIEHTPHUIECKON M TEOICHTPHYCCKOH CHCTEMaMI MUpa;

BoIIYCKHHK HOJYYUT BOSMOMHOCTE HAYIHTHCH:!

® VEA3BI6aMb O0Wle CEOHCMBA U OMINYUS TLICHEM 3EMHON 2PYIIBL U HAAHEM-2H2aumoes; mauinx mei Coaneunoil cucmeant
DOABUX WAAHEM, HOABZOBAMBCA KAPMOT 36€30HOZ0 HEOA RPU HAOIIOOCHUAX 36€30HOZ0 HEOd,

® PDASTHYAIG  OCHOGHBIC XAPAKMEPUCIUKY  36€30  (DA3Mep,  Heem, MeMHIePAnypd) COOMHOCHMb  yeem  36e30ul ¢ ee
meMnepamypoi;

o pazinnams 2unomesnt 0 Hpoucxoxcoentitt COAHeUHo CUCIHEATbI.



