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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o ¢u3uke Ha YpPOBHE CpEAHEro O0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHHM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHOM mporpammsbl, npenacrabieHHbix B ®I'OC COO, a
Takke ¢ yuérom deaepaibHoi pabodeil mporpammsl BocnuTanus 1 Konmenuuu
npenojaBaHus  ydyeOHoro nmnpeamera «®Pusznka» B 00pa3oBaTENbHBIX
opranmsanusax  Poccmiickon — dPepepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

[IporpaMmma 10 (Qu3uke onpenenser 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3yUYEHHUS
TEM W pa3lelioB Yy4yeOHOro MpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobeHHocTell oOydaromuxcs. [IporpamMma no ¢usuke Aaé€t NpeacTaBICHUE O
HesiX, COoAepKaHuu, OOIIel cTpaTeruu OOy4YeHHUs, BOCIHMTAHUS U PA3BUTUS
oOyyarommxcsi cpefcTBaMu ydeOHoro mnpeamera «Duszukay Ha YriayOJa€HHOM
YpOBHE.

N3ydenne xkypca pu3uku yriayOa€HHOIO YpPOBHS HO3BOJISIET PEAIU30BAThH
3aaun Mpo(eCCUOHANTBHOW OpPUEHTAllUM, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEHN
KOKIbIM  O0y4arollUMCs, KOTOpble HEOOXOOUMBI Il  MPOAOJDKCHUS
oOpa3oBaHUsI B OpraHu3anusx MpodecCUOHATBLHOIO O00pa30BaHUS IO
Pa3TUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme mno ¢usuke omnpeaensroTcs IUIAaHUPYEMBbIE Pe3yJIbTaThl
OCBOEHHUSI Kypca (U3UMKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METAalpeIMETHbIE, NpeIMETHble (Ha YIIIyOJIEHHOM YpOBHE).
HaydHno-Meromonorndeckoii OCHOBOM Juisi  pa3pabOTKu  TpeOOBaHUN K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIIuXcs,
OCBOUBIIIUX MporpaMMmy 1o (M3MKe Ha YPOBHE CPEIAHEro 00I1ero oOpa3oBaHus
Ha yriIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

[Iporpamma 1o gu3rKe BKIIOYAET:

MJIaHUPYEMbIE pPe3yJbTaThl OCBOCHUSA Kypca (GU3WKKM Ha YIITyOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TI0 T0/1aM 00YUCHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o ¢u3MKe MMEET MPUMEPHBIM XapakTep U MOXKET OBbITh
MCIIOJIh30BaHA YUUTEISIMU (DU3UKH JIJIs1 COCTABIICHUS CBOUX PAO0OYHX MPOTpamM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO HUHUIIMATUBY YUUTEICH
U TPEIOCTABISET BO3MOXKHOCTH JUISl pealU3alydd Pa3iudHbIX METOIUYECKUX



HNOJIXOJ0B K MPENoJaBaHui0 (U3UKK Ha YriayOJEHHOM YpOBHE IPU YCIOBUU
COXpaHEHUs1 0043aTENBbHOM YaCTH COAEPKAHMSI Kypca.

®du3uka KaKk Hayka o HauOoiyiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTyMHas B
KayecTBE ydeOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKIAJ B
cUCTeMY 3HaHUH 00 okpyxatouiemM wmupe. LkonbHBIH Kypc Qu3Mku —
CUCTEMOOOpA3yIOIMi 111  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYeCKHe 3aKOHBI JIe)KaT B OCHOBE TMPOILIECCOB U SIBICHMUIA,
M3y4aeMbIX XUMHUEH, Omosiorueit, ¢uzmueckoil reorpadueid M acTpOHOMUEH.
Hcnonp30BaHne W aKTHBHOE NpPUMEHEHHE (UM3MUECKUX 3HAHUN ONpeAesuio
Xxapakrep W OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MTOJIYYEHUSI HOBBIX MAaTEPHAJIOB C
3aJlaHHBIMU  CBOMCTBamMu. M3ydeHue (PU3UKKM BHOCUT OCHOBHOM BKJIajJ B
(opMHpOBaHHE ECTECTBEHHO-HAYYHOH KapTHHBI MHUpa O0O0ydYarolerocs, B
(opMupoBaHHE yMEHHM TNPUMEHATh HAy4YHbI METOJ TMO3HAHUA [pHU
BBINOJTHEHUH UMU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHOBYy kypca (u3MKu Ha YpPOBHE CpelHEro oOuero oOpa3oBaHUs
MOJIOKEH P HACH, KOTOPbIE MOXHO pPAacCMAaTpUBAaTh KaK MPHHIMIBL €ro
MTOCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEH KypC SIBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIHOYAET
KaK BOIIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cooTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpPYr (¢u3nueckux Teopuil. Bemymmum B Kypce sBIgeTcs
(opMupOBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE€ peanuzanus npeanonaracT UCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIHANAa (U3UYECKON HAayKHU, OCMBICIEHUE CBSI3U PA3BUTHUS
¢u3uKku ¢ pa3BUTHEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaAMH.

Hoea npuxnaonon nanpaenennocmu. Kypc @usuku yriayOn€HHOTO
YpOBHS TMpeArnojiaraéT 3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX IIPUIIOKEHUM HU3YyYEHHBIX TEOpUM M 3aKOoHOB. Ilpu 3TOM
paccMaTpuBalOTCd Ha YpPOBHE OOIIUX TPEJCTABICHUH U COBPEMEHHbBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanvsyercs MNOCPEACTBOM BBEICHHUS DJIEMEHTOB
collepKaHMs, TMOCBALIEHHBIX 53KOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takxke 00CYX IACHUS



npo0ieM  palMOHAIIbHOTO  MPUPOJONOJIb30BAHUS M IKOJOTHYECKOM
0€30MacHOCTH.

OcBoenue comepkaHusl IPOrpaMMbl IO (PU3KKE TOJDKHO OBITH TTOCTPOCHO
Ha TPUHIIAIAX CUCTEMHO-IEATeILHOCTHOTO oaxoaa. Jlyis husuku peanu3amms
ATUX TMPUHIMIOB Oa3upyeTcss HAa HUCIOJB30BAHUU CaAMOCTOATEIbHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO JieHcTBYyomero (aktopa y4eOHOro mpolecca.
Jlnis yriayOGn€HHOTO YpOBHS — 9TO CHCTEMa CaMOCTOSITENIbHOTO YYEHHYECKOTO
DKCIIEPUMEHTA, BKIIOYAIONMIETO (POHTAIBHBIC YUYEHWYECKUE OMBITHI TPHU
M3y4EeHUH HOBOTO MaTepHaia, JJabopatopHbie pabOThl U pabOTHl MPAKTUKYyMA.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3NYecKoro mnpakTukyma. B
NEPBOM ClIydae MPaKTUKyM MpoBoauTcs 6o B koHie 10 u 11 kmacco, mu6o
MOCJIe MEPBOTO W BTOPOTO MOJYTOJUA B KaXKJIOM U3 3THUX KiaccoB. Bropoii
Croco0 — ATO UHTErpalus padoT MPaKTUKyMa B CUCTEMY JIADOPATOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Ipoliecce u3ydeHus paszzgena (temsl). Ilpu 3Tom mon
paboTaMu MpaKTUKyMa MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEI0BAHNUE, KOTOPOE
IIPOBOJIUTCSL TI0O PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BHJIa O€3 MOIIAaroBO
WHCTPYKITUH.

B mporpamme mno ¢usuke cucreMa YYEHHUYECKOrOo JKCIEPUMEHTA,
1a60paTOPHBIX PadOT U MPAaKTUKyMa MPEJCTaBICHA €UHBIM repeyHeM. Boioop
TEMATUKH ISl 3TUX BUJIOB YUYEHUYECKUX MPAKTUUECKUX Pa0OT OCYIIECTBIISIETCS
YYaCTHHUKaMU 0Opa3oBaTENIbHOTO TMpoLecca HUCXOIsi U3 O0COOEHHOCTEH
MOYpOYHOTO TUIAHUPOBAHUSI M OCHalleHus kaOuHeta ¢usuku. Ilpu 3TOM
obecrieynBaeTcsl OBJIaJicHUE 00YUYaIOIIUMUCS YMEHUSIMH ITPOBOJAUTH MPSIMBIE U
KOCBEHHBIC U3MEPEHHsI, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MTOCTAHOBKY OIIBITOB IO TPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bosnbiiioe BHMMaHUE yAeNseTCS PEIICHUIO0 PAcYETHBIX U KAaYECTBEHHBIX
3aaad. [Ipu aToM N1t pacu€THBIX 3a7a4 MIPUOPUTETOM SIBJISIFOTCS 33/1a4d C SIBHO
3QIaHHOM M HESIBHO 3aJaHHON (PU3MYECKOH MOJIENIbIO, IT03BOJISIOIINE
MPUMEHSATh W3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfenia
Kypca, TaKk U HMHTETPUPYS NPUMEHEHHE 3HAHWN W3 pPa3HbIX pazaenoB. [[is
Ka4yeCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBJISIIOTCS 3aJIaHUs Ha
o0BbsICHEHUE/TIPeICKa3aHue MPOTEKaHUS (PU3NYECKUX SIBJICHUU U MPOIECCOB B
OKPY XKaIoIIeH KU3HHU, TpeOyroIue BeIoopa (pr3ndecKkoit MOJEIH JJIs CUTYaIiH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY 00ECIeueHUI0 y4eOHOro mnpoiecca Kype Gu3uku yriayOaéHHOTo
YPOBHS Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS JOJDKEH H3ydaThCsl B
YCIIOBHSIX TIPEIMETHOTO KaOuHeTa. B kabuHere (u3ukm MOMKHO OBITH



HeoOxonuMoe nabopaTopHoe OOOpyJOBaHUE Jisl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEeHHUYECKUX OMBITOB, JAOOpPAaTOPHBIX paboT U pabdoT
MPaKTUKyMa, a TaKXKe TEMOHCTPAIIHOHHOE 000pyAOBaHHUE.

JlemMoHCTpannoHHOE 00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIbHOM JIOCTAaTOYHOCTH M 00€CIeYrMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B MporpaMMme Mo (U3MKE KIIOUEBBIX JEMOHCTPALMMA IS
WCCICIOBAHMS W3Y4YaeMbIX SBJICHUH W MPOIECCOB, OHMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 0O0OpymOBaHHWE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOpHOTO O0OPYJIOBAHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
HCITOJIb30BAaHNY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabOpaTOpuil.

OCHOBHBIMHU I1IEJIIMHU U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWE HWHTEpECa W CTPEeMJICHHS OOyYaroluxcsi K HayqYHOMY
M3YYCHUIO TIPUPOJBI, PA3BUTHE UX WHTCIUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOjI€ TTO3HAHUA U POpMUPOBAHUE
UCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIB30BAaHUEM
(bu3HUecKUX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O POIM (U3HKU ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
npoecCHOHaNbHON NESITENIbHOCTH, CBS3aHHBIX C (U3HKOM, IMOATOTOBKA K
JanbpHENIeMy oOy4eHH!IO B 3TOM HAMPaBIICHUU.

JlocTikeHre ITUX TIeNiel 00ECTICYNBASTCS PEIICHUEM CIICTYIOINX 3a71a4 B
npoiiecce u3ydeHus Kypca GU3uKU Ha YPOBHE CpeTHET0 o0IIero o0pa3oBaHus:

puoOpeTeHNE CUCTEMBl  3HAHUU 00 o01IHx buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSPHYIO
(bu3HKY, STEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HKY;

dbopMHpOBaHWE YMEHUH TPUMEHATh TEOPETHUCCKHE 3HAHUSA IS
00BbsICHEHHS (DM3WYECKUX SBJCHUN B MPUPOJC W JUIS MPUHATHS MPAKTHICCKUX
pELIEHNN B TOBCEAHEBHOM KU3HU;



OCBOCHHME CIIOCOOOB pEIICHMS pa3JIMYHBIX 3a/lad C SIBHO 3aJaHHOU
bu3nyuecKkoil MOJIENbIO, 3a1a, MOAPa3yMEBAIOIIUX CAMOCTOSATEILHOE CO3/IaHNE
¢usznyeckoil Mojenu, aaeKBATHOM YCIOBHUSM 3ajJadyd, B TOM 4YHCIE 3aJa4
HMHKEHEPHOI0 XapaKkTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPHUHILMUIIOB ACHCTBUS TEXHHUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHUS Ha OKPYKAIOMIIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIbHOTO IJIAHUPOBAHUS U TPOBEICHUS
GU3NYEeCKUX OKCIIEPUMEHTOB, aHAlW3a W WHTEpHpeTanud WHGOpPMAIIIH,
ONpPEIEIICHNS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCIIOBUM JUISl pa3BUTHUSL YMEHUN MPOEKTHO-UCCIIEOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE WUHTEepeca K cdepaM npodeccuoHanbHON JEATEIbHOCTH,
CBSI3aHHOMU ¢ (PU3HUKOIA.

B cootBerctBuu ¢ TpedoBaHusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «®Ddusmka» Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHMsl BBIOMpAETCs OOYYaIOIIUMHUCS, IUIAHUPYIOIIUMH TPOJAOHKEHHUE
00pa3oBaHUsI 1O CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUII.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YpPOBHE CPEIHETrO
obmero oopazoBanus orBoautcs 340 yacos: B 10 kimacce — 170 gacoB (5 yacoB
B Hezenro), B 11 kinacce — 170 gacoB (5 4acoB B HEAETIO).

[Ipennaraemeliit B nporpamme 1o ¢GU3UKE MEpeueHb J1abOpaTOPHBIX U
MPaKTUYECKUX pabOT SIBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JEJIaeT BBIOOD
pOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEN 00yUYarOIMUXCS.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3zpnes 1. Hayunblii MeTO] MO3HAHNSI IPUPOBI.

®uzuka — (QyHoamMeHTanbHas Hayka o npupoae. Hayunelii Merox
MO3HAHUSA U METO/Ibl UCCIIeIOBAHUS (PU3UYECKUX SIBIICHUU.

DKCHepUMEHT U Teopusi B Mpolecce Mo3HaHus npupojibl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Croco6b1 m3MepeHus (PU3NYECKUX BEITUYMH (aHAJIOTOBBIE W ITU(POBBIC
M3MEpUTEIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHui (U3MYECKUX BEIMYUH (aOCOJIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue ¢GU3UYECKUX SIBICHHH U TPOIECCOB (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJOE TEJO, HUjcalbHas >XUJIKOCTh, HACAIbHBIN Tas3,
TOYEUHBbIN 3apsy). ' unoreza. ®uznueckuii 3aK0H, TPAHUIILI €TI0 TPUMEHUMOCTH.
dusnueckas Teopusl.

Ponb 1 mecto ¢usuku B popMUpOBAaHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHpPA, B IPAKTUYECKON JEATEILHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyMm.

N3MepeHne cuiibl TOKa M HANPSHKEHUS B LEMH MOCTOSSHHOTO TOKA MpHU
MTOMOIIY aHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi JabopaTopueit o ¢pusuke. [Ipumepsr namepenus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBuxkeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKHU.

Paanyc-BekTop MaTepuasibHOM TOYKH, €ro MPOEKIMA Ha OCH CHUCTEMBI
KoOopauHaT. Tpaekropus.

ITepemelienue, CKOpoCcTh (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHUE MAaTepUaJIbHOW TOYKHU, UX MPOCKIIMU HA OCH CHCTEMBI KOOpJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSIMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTEPUATBLHON TOUYKH
OT BPEMEHH U UX TpaduKHu.



CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO najeHus. JIBuxeHue Tena,
OpOIIEHHOTO TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U MX TpauKy.

KpuBonunennoe paBwxkeHune. [IBkeHMEe MaTepuUabHOW TOYKHA 10
OKPYXXHOCTH. YTJOBasi U JIMHEWHas ckopocTh. [lepuon u vacrora oOparieHus.
LlenTpocTpeMutensHoe (HOpMalIbHOE), KacaTellbHOE (TaHTe€HUUAIbHOE) U
MIOJIHOE YCKOPEHHUE MaTepUaIbHOU TOUKH.

TexHuyeckue yCTpoMCTBAa M TEXHOJOTHMYECKHE IPOLECCHI: CIHIOMETP,
JIBIDKCHUE CHApSJOB, IIEMHbIE, IIeCTepEHYAThIE U PEMEHHBIC Iepeayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopnens CHUCTEMBI oTCuéTa, WUTIOCTpalUsT ~ KUHEMaTHYECKUX
XapaKTePUCTUK JBUKECHHUS.

CriocoObl uccie10BaHusl IBU>KEHU.

Nnmoctpanyisi MpeaenbHOro TMEepexoa M HU3MEPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOJIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3pesKeHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

HanpapneHue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEM, TPACKTOPUHN, CKOPOCTEN IBUKEHUSI OAHOTO U TOTO K€
T€Ja B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3ydyeHnne HEpaBHOMEPHOTO JABMIXKEHUSI C  I1EIbIO  OMNpeiecHus
MTHOBEHHOW CKOPOCTH.

N3mepenne yCcKOpeHUs NpU  NOPSMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBU)KEHUU IO HAKJIOHHOM MJIOCKOCTH.

Uccnenoanne 3aBUCMMOCTH IMYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUH.

N3mepenne  yckopeHusi  CBOOOJHOrO  majeHUss  (PEKOMEH]I0BAHO
HCIIOJIb30BaHNEe TU(PPOBOM 1a00paTOPHH).

N3yuenne paBwKeHUs Tena, OPOIIEHHOTO Tropu3oHTaNbHO. [IpoBepka
TUTIOTE3bl O MPSIMOM MPOMOPLMOHAIIBHOM 3aBUCUMOCTH MEXIY AaTbHOCTBIO
IIOJIETA M HAYAJIbHOU CKOPOCTHIO TEJIA.

N3ydenune nBuXKeHUS Tella MO OKPYKHOCTH C TMOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO.



HccnenoBanue  3aBUCHUMOCTH — Iepuoja  OOpalieHus  KOHMYECKOIO
MasiTHHKA OT €ro MapameTpoB.

Tema 2. /lunamuka.

IlepBoiii 3akoH Hprorona. MHepumanbhble cuctemsl oTcuéra. [IpuHiumn
OTHOCUTEJIbHOCTH ["anunes. Hewnnepruansasie CUCTEMBI oTcuéra
(ompenenexnue, MpUMeEpHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoi 3akon HeroToHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHs. ODKBHBAJICHTHOCTh T'PAaBUTALMOHHON U
UHEPTHON MaccChl.

Cuna tsxecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MAaJIEHUs OT BHICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI M OT reorpauyeckod IHPOTHL. JIBHKEHUE
HEOECHbIX Tel M uX chyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuueckas
CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttenma. Bec Tenma, aBmxKylerocs c
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe tpenne. Cuia TpEHUsI CKOJIBXKECHUS U CUJla TPEHUSA
nokos. Koadpduuuent tpenus. Cuna conpoTUBICHUS NPU JBHKEHUU Tela B
KUJKOCTH WIIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

JHasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLIECCHI: MOAIINUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaGntonenne fABMXKEHUS Tel B HMHEPHHUAIBHBIX W HEMHEPIUAIbHBIX
CHUCTEMAax OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

KadeHne nByX HMIMHAPOB WM INAPOB PAa3HOM MAacChl C OJWHAKOBBIM
YCKOPEHHMEM OTHOCHUTEJIbHO HEMHEPLIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHHME paBHOJCHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHI C
IIPOU3BENCHUEM MAacCChl Te€la Ha €ro YCKOPEHHUE B MHEPLUUAIBbHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTAaTE B3AMMOJIEHCTBHUS TEJ.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOJIBEME U MAICHUU.

[HeHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenne paBHOJEHUCTBYIOIIEH CHUJT TIpU JABMKEHUU Opycka IO
HaKJIOHHOW IIOCKOCTH.

[IpoBepka rumoTe3sl 0O HE3aBUCHMOCTH BPEMEHHU ABMKEHUS Opycka IO
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMaiiuu.

N3ydyenne IBUKEHHMS CHUCTEMBI TEJl, CBS3aHHBIX HUTBIO, NEPEKUHYTOU
yepe3 JIErkuii OJIoK.

U3mepenue  ko3duurieHTa  TpeHHs O  BEJIWYMHE  YIJIIOBOIO
ko3¢ unmenta 3aBucumMoct Frp(N).

UccnenoBanne nBukeHUsS Opycka IO HAKJIOHHOM TIUIOCKOCTH €
MepEMEHHBIM KO3 (ULIMEHTOM TPEHHUS.

N3ydenune nBUKEHUS Ipy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTelbHOE ABUKEHHUE
TBEPIOro Tena. MOMEHT CUIIbl OTHOCHUTEIBHO OCH BpamieHus. llnedo cuibl.
CrioxeHne CiI, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeIA.

YcroitunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEWH,
CTPOMTENBHBIN KPaH, peIIETYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y cnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

UccnenoBanne ycinoBuid paBHOBECUA TBEPAOIO TeEJa, HMEIOIIETO OCh
BpaIlCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUIT YIPYTOCTH.

N3yuenune ycTOM4nBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynee MaTepUaIbHOM TOYKHM, CUCTEMBI MaTE€pUANIbHBIX TOYeK. LleHTp
MacC CUCTEMBI MaTE€pUaAJIbHBIX TOUEK. TeopeMa 0 JBMKEHHUU LIEHTpa Macc.

NMnynbe CUITbl M U3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomMmeHT nmnysibca MaTepuainbHON Touku. IIpencraBiieHue 0 COXpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.



PabGoTta cuibl Ha MalloM M Ha KOHEUYHOM TnepemenieHuu. ['paduueckoe
pe/cTaBlieHue padoThl CUIIBI.

MoOUIHOCTB CUJIBI.

Kunernyeckasi sHeprus maTepuaibHOW TOYKU. TeopemMa 00 HM3MEHEHHUU
KMHETUYECKOW SHEPTUU MAaT€pUaIbHON TOUKHU.

[ToreHuManbHBlE W HEMOTEHUMAJbHbIE CHIbL. [lOTeHIMaNbHAs >HEPTHUS.
IToreHumanbHas DHEPIUs YIpYyro ne(popMUPOBAHHOM IIPY’KUHBI.
[loreHnmanbHass »HEpPrUs TeENa B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[loreHnmManbHass 3HEPTHs TeJla B I'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpH M BHE 1uapa). Bropas kocmuueckas cKopocTb. TpeTbs KOocMUYecKas
CKOpOCTb.

CBsi3b pa®OThl HENOTEHLHMAIBHBIX CHUJI C HW3MEHEHUEM MEXaHHYECKOU
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUS MEXaHUYECKON JHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyum I UACaIbHON JKUAKOCTH KaK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckrue yCTPOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: JBHKCHHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJIET, TUPOCKOII, PUTIYPHOE KaTaHUE
Ha KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

N3mepeHne MOIIHOCTY CHUJIBI.

W3meHeHune sHepruu Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe nIpeBpallieHrss KHHETUYECKOW M MOTEHLMAIbHOW YHEPTUU MPU
JNEWCTBUU HA TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSATU, CKOPOCTH MOJETH 3JEKTPOMOOWIS U MOIIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanue cCOXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEeHHE M3MEHEHMsI MOTEHIMAIBHOM SHEPrUd MNPYKUHBI C paboOTOU
CHUJIbI TPEHHS.

Onpenenenue pabOThl CUIIBI TPEHUS MPHU JBUKEHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.



Paznen 3. Modsiekyasipuasi Gu3nKa u TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TOJIOKEHHST MOJIEKYJIsipHO-KMHeTnYeckoil teopun (MKT), mx
ombiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe aBmwkeHue. Xapakrtep
IOBI)KCHUS M B3aMMOJICHCTBHUSL YACTHI] BellecTBA. Monenn CTpPOEHHS ra3os,
KUIAKOCTEH U TBEPIBIX TN U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THUX
Mojenei. Macca u pasmepbl MoJiekyll (atromoB). KonnuecTBO BellecTBa.
[ToctostnHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa U cnocoOwl €€ m3Mmepenus. Illkama
temrepatyp Llenscus.

Mopnenp unaeanbHOro rasa B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH:
YaCTHI[bI ra3a JBUKYTCS XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MeHaeneeBa—Knanelipona. AOcoitoTHas
Temneparypa (mkana remnepatyp Kenbuna). 3akon JlansTona. M3onporneccs
B MJ€ATbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeICTaBICHNE N30IPOLECCOB: U30TEPMa, U30X0pa, H300apa.

CBs3p MeXIQy [JaBJICHUEM M CPEAHEHM KHHETHYECKOM DHEpPrueu
MOCTYMATEIbHOTO TEIJIOBOTO ABMKEHUS MOJEKYJ HACATBHOIO rasa (OCHOBHOE
yYpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOIN TEOpUU UCAIBHOTO rasa).

CBsi3p  a0COJIIOTHOM TeMmIeparypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO
CpEAHEN KMHETUYECKOW JHEPrUel IMOCTYNATEIbHOrO TEIUIOBOTO JIBUKEHUSA €€
YacTHL.

TexHUYecKre YCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: TEPMOMETD,
O0apomeTp, MoTy4eHHe HaHOMAaTEPHAJIOB.

Jlemoncmpayuu.

Mopaenu ABUKEHUS YaCTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKyII.

Mojenu KpUCTAUINYECKUX PELIETOK.

Habmonenue u ncciaenoBaHue H30MPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

HccnepoBanue rmpoliecca YCTaHOBJICHHSI TEIJIOBOTO paBHOBECUS MIPH
TeII000MEHE MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

N3yuenue M30TepMUYECKOTO Mpoliecca (PEKOMEHI0BAHO HCIOJIb30BaHUE
1 poBoit 1abopatopun).



N3ydenne n30XopHOro mpoiecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHEIIHUX YCJIOBUH Jis
TEPMOAMHAMHYECKON CHUCTEMbl. BHelIHHME W BHYTPEHHHE IapaMETpHI.
[TapameTpbl TEPMOAMHAMUYECKOM CUCTEMBI KaK CPEIHME 3HAYECHUS BEIUYMH,
ONMUCBIBAIOIIMNX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoguHaMuku. (CaMoONpOU3BOJIbHAS —peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopnenp uaeanpHOrO rasa B TEPMOJMHAMHMKE — CHCTEMa YpaBHEHUM:
ypaBHeHHE MenneneeBa—KianeipoHa u BeIpaK€HHE ISl BHYyTPEHHEN DHEPIHUU.
YcnoBrusT NPUMEHUMOCTA OTOM MOJENN: HHU3Kasd KOHLEHTPALMS YaCcTHL,
BBICOKME TeMIIepaTypbl. BelpakeHre 11 BHYTPEHHEN 3HEPTrUU OJHOATOMHOIO
UJCAIBHOIO rasa.

KBazucrarnueckue 1 HECTATUYECKHE MPOLIECCHI.

OneMmeHTapHasi pabota B TepMoAuHAMUKe. Brruncienue paboOThl MO
rpaduky npouecca Ha pV-auarpaMmme.

Tennonepenaua kak cnoco0  HM3MEHEHUs BHYTPEHHEH  OHEpTuu
TEPMOJAMHAMMUYECKON cHucTeMbl 0Oe3 coBepiieHus padotel. KonBekuus,
TEIIONPOBOIHOCTb, U3TyYEHHUE.

KomnuectBo Temnotel. TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TEIUTIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIOTa CrOPAHMS
toruBa. Pacu€r konmuecTtBa TemIoTHl Npu Terwonepenade. Ilonstue o0
aauabaTHOM ITporiecce.

IlepBblii 3akOH TepMOAMHAMUKU. BHyTpeHHsAss dHeprusa. KomamuecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEW DJHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEPMOAMHAMHUKHM JUISI PAaBHOBECHBIX MPOILIECCOB: YEpe3
3aJaHHOE PABHOBECHOE COCTOSIHME TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOAUT
eIMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHU U1 HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXXHO MepeAaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tella K Oojiee HarpeToMy
6e3 kommnencanuu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MTPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. Iukn Kapho.

OKOJIOTUYECKUE  aCIEKThl HCMOJb30BAHUS  TEIUIOBBIX  JBUTATEIICH.
TennoBoe 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuyeckue ycTpoiCTBA U TEXHOJOTMYECKHUE MPOLECCHI: XOJIOIWIBHUK,
KOHJUIIMOHEP, NTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTaTENd, MapoBas TypOuHa,
MOJTYYEHHE CBEPXHU3KUX TEMIEpaTyp, YTWIH3ALUS «TEIJIOBBIX» OTXOJOB C
MCITOJIh30BAaHUEM TEIUIOBOTO HACOCA, YTHIM3AIUS OMOOPTaHMYECKOTO TOTLIHBA
JUTSI BBIPAOOTKU «TETJIOBOM U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3MmeHnenune TeMiiepatypsl py aiInadaTHueCKOM PacIIupEeHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEN SHEPTHUU.

UccnenoBanue annadbaTHOTO Tpolecca.

KomnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne yaenbHON TEMIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Tpolecca.

N3ydeHne B3aMMOCBSI3U PHEPTUU MEXKMOJICKYJISIPHOTO B3aUMOJECHUCTBUS U
TEMIEPATYPhl KUTICHUS HKUJTKOCTEH.

Tema 3. Aepecammnbvie cocmoanusn eeuwyecmea. Pazosvie nepexoowl.

[TapoobOpa3oBanue M KoHAeHcamnus. lcrmapeHwe U KumneHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHble W HEHACHIIIEHHBIE Mapbl. KauecTBEHHAas: 3aBUCUMOCTH
IJIOTHOCTH M JaBJCHUS HACBIIMIEHHOTO Tlapa OT TeMIepaTypbl, UX
HE3aBUCUMOCTh OT OOBEMA HACHIIMICHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl
KUIEHUS OT AABJIEHUS B )KUIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOWMCTB KpHUCTaJUIOB. lIlnaBieHune u kKpucraumszanus. YAelapHAas TEMIoTa
maBiaeHus. CyommManus.

Hedbopmaruu TBEpHoOro tena. Pactspkenne u cxatue. Cnur. Momyib
IOnra. Ilpenen ynpyrux aedopmariuid.

TeroBoe pacimupeHue XUAKOCTe U TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOaHW 4YacTHI[ BEIIECTBAa Kak
MIPUYUHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B a30BbIX MEPEX0JIax.

YpaBHeHuUE TEII0BOTO OajaHca.



[ToBepxHocTHOE HaTsKeHHE. KoadQUiMeHT mOBEpXHOCTHOTO HATSKEHHUS.
Kanumnspasie aBneHus. JlaBneHue 104 HMCKPUBIEHHOW IMOBEPXHOCTHIO
xunkoctu. opmyna Jlamraca.

TexHUYeCKre YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: KUJKUE
KpPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jlemoncmpayuu.

TennoBoe pacmMpeHue.

CBoiiCcTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue. Kurnienue npu noHM>X€HHOM TABJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

ONBITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanunnsapusie siBieHusI.

Mojenu HEHBIOTOHOBCKOW JKUIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAILNTMYECKOTO BEILIECTBA.

Bunsl nedopmanmii.

Habnronenune mansix nedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydyeHne 3aKkOHOMEpPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIEHHBIX MTAPOB.

N3mepenne aOCONIOTHOM BIIaKHOCTH BO3AYyXa M OLIEHKA Macchl MapoB B
ITOMEILICHUU.

N3mepenne kodgduiinenTa moBEpXHOCTHOTO HATSHKEHUSI.

Nsmepenune monyns FOunra.

UccnepoBanue 3aBUCHUMOCTH JedopMalMd pEe3UHOBOro oOpasua oT
IIPUIIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiekTpoguHAMMKA.

Tema 1. dnexkmpuueckoe none.

DJIeKTpU3alusl TeJl U €€ MPOSIBICHUS. DJIEKTpUYECKUM 3apsan. [Ba Buaa
AJIEKTPUYECKUX 3apsoB. [IpOBOJHMKM, AUARIECKTPUKH W TOJIYNPOBOJIHUKH.
DNeMEHTapHbIM JJIEKTPUYECKHI 3apsll. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOIrO
3apsja.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe noje. Ero gelicTere Ha 3JIEKTPUUECKHUE 3aPSIbI.

Hanpsoxénnocts  anexktpuyeckoro mosia.  IIpoOubiit  3apsia.  Jlunum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 N0Js1. OHOPOAHOE ANEKTPUUECKOE TOJIE.



[ToTeHIMaNBHOCTh ANEKTPOCTATUYECKOTO NOJIsSL. Pa3HOCTH MOTEHIIMAIOB U
HanpspbkeHue. [loTeHnmanbHas »HEprus 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTrenuman 3neKkTpocTaTudeckoro mosis. CBs3b HANPSXKEHHOCTH TOJS U
PA3HOCTU MOTEHIMAJIOB JUISl 3JIEKTPOCTATHYECKOr0 MOJIs (KaK OJTHOPOJHOIO, TAK
U HEOJTHOPOIHOTO).

[IpyHIMT CynepNO3ULIUN SIEKTPUUECKUX TTOJIECH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHON cdepsl. [lose
PAaBHOMEPHO 3apsKEHHOTo 1o 00bEMy miapa. [lone paBHOMEpHO 3apsyKEHHON
OecKOHEYHOU IUIOCKOCTH. KapTuHBI JHUHUN HampsHKEHHOCTH 3TUX TOJNEH U
SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3aps1I0B.

JIMDNIeKTpUKU B BJEKTpOCTaTHYEeCKoM  moje.  JlusnekTpuueckas
MIPOHMIIAEMOCTh BEILIECTBA.

KongeHncatop.  DneKkTpoéMKOCTh  KOHAEHCATopa.  DIEKTPOEMKOCTH
IUIOCKOTO KOHJIEHCATOPA.

[TapamienpHOE  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOpa.

JIBrKeHUE 3apsKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM IIOJIE.

TexHHUecKre yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: 3JIEKTPOCKOII,
ANEKTPOMETpP, BJEKTPOCTATHUECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KOHJIEHCcaTophl, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

DNEKTPUYECKOE TOJIE 3apPSKEHHBIX [IAPUKOB.

DneKkTpuyecKoe NoJie ABYX 3apsyKEHHBIX MJIACTUH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

IIpOBOTHHUKH B BJIEKTPUUYECKOM II0JIE.

DnekTpocTaTuyecKas 3aluTa.

YCTpOWCTBO M JIEWCTBHE KOHIACHCATOPA IOCTOSIHHOM M TEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIaau
IIJIACTUH, PACCTOSIHUSI MEXKIY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsHKEHHOTO KOHJIEHCATopa.

3apssika v pa3psaKka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

OneHka cui1 B3auMOJICUCTBUS 3apSKEHHBIX Tell.



HaGnronenue mnpeBpailleHUss JHEPrUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPIUI0 U3TYyYEHHS CBETOAUOAA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIC KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH MIOTEHIINAJIOB (HampsiKEHUs ) pu
NOCJIEN0BATEIBHOM COEMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [locTOsIHHBIN TOK.

VYcnoBusi  CyllleCTBOBAHMSI ~ MOCTOSIHHOTO — 3JIEKTPUYECKOTO  TOKA.
Uctounuku Toka. Hanpsikenue U u 9J1C &.

3akoH Oma [J1d yyacTka Lenu.

DJIEKTPUYECKOE  COINPOTHUBIICHHUE. 3aBUCUMOCTh  COINPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJIHMKA OT €r0 JJIMHBI U IUJIONIAIA MOMEPEYHOTO CEUYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, napasuielibHOE, CMEILIaHHOE COEIMHEHNE
OPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX JJIEKTpuuyeckux uenei. IIpaBuna
Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TernoBas MOIIHOCTb, BhIAEIsIEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONMPOTUBIICHHME HMCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOW (3aMKHYTOM) SJIEKTpUUECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonneHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMUYECKHE MPOIECCH: aMIIEPMETP,
BOJILTMETP, PEOCTaT, CUETUMK JICKTPUIECKON SHEPTHUH.

Hemoncmpauuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSIKEHUS ISl PE3UCTOPA,
JIaMITbl HAKAJIUBAHUS U CBETOUOAA.

3aBUCUMOCTh COTMPOTUBIICHUS UJIUHIPUIECKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IU TTOTIEPEYHOTO CEUCHUs M MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CWJIbI TOKa OT CONPOTHUBJIEHUSA MpH
MMOCTOSIHHOM HAIPSKEHUU.

[Ipsmoe wu3mepenune IJC. KopoTkoe 3amblkaHME TralbBAHUYECKOTO
AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHUS.

CnocoObl coenMHeHus1 UCTOYHUKOB Toka, DJIC GaTapeil.



HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXAY IMOJ0CAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccenenoBanne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenpHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKAa OT HANPSDKEHUS IS JIAMIIbI
HaKaJUBaHMUS.

VYBenuuenue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd  OJIC  TambBaHMYECKOTO 3JIEMEHTA  OT
BPEMEHU IIPU KOPOTKOM 3aMBIKAHUU.

HccnenoBanne pasHOCTM NOTEHUMAIOB MEXAY IOJIOCAMU HCTOYHHMKA
TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanye 3aBUCHMOCTH IOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJIEKTPUYECKAasi IPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MIPOBOAUMOCTB TBEPABIX METAJUIOB. 3ABUCUMOCTD COIPOTUBIICHHUS! METAIIOB OT
TemriepaTypbl. CBEpXIIPOBOJAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W MOpPUMECHasT  MPOBOAMUMOCTD
MoJynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DIJIEKTPUYECKHUIN TOK B JIEKTPOJUTAX. DNEKTPOIUTHUECKAS JUCCOIUALIUSL.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIeKTpUUECKU TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSTEIbHBIN
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckre yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psaHbIe
JamIbl, 3JEKTPOHHO-Ty4YeBas TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: IHOM,
TpPaH3UCTOP, (OTOAMOJ, CBETOAMOMA, TajdbBaHUKA, padUHUPOBAHHUE MEMH,
BBIIIJIABKA AJTIOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsI 1ekTpoausa Papanes.

HckpoBoii pa3psaa U IpOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.



Hab6nronenue snektposusa.

N3mepenune 3apsga OTHOBAIEHTHOTO MOHA.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUS TEPMOPE3UCTOpPA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKU NPAKTUKYM.

Crmoco6b1  m3MepeHuss (DU3UYECKUX BEIUYMH C  HCIOJIH30BAaHUEM
AQHAJIOTOBBIX W IM(POBBIX H3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX
JTATYNKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTEIBHBIC TOTPEITHOCTH
u3MepeHuil pusndeckux BeauunH. OLeHKa TpaHul] OTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX M3MEPEHUHM, WCCIEAOBAHUN 3aBUCHUMOCTEN
(u3HUEeCKUX BEIUYMH, IPOBEpPKA MPEMIOKEHHBIX TUIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B TEMATHYECKUX pazlenax «YUYEHUYECKUM HSKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBSI3H.

N3yuenune «kypca ¢usuku yriayonéuHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3E€H C
KypcaMH MaT€MaTUKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnovle noHaAmMuUA, CEAZAHHbLIE C U3YYEHUEM MeEMO008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, THUMNore3a, Qu3NUecKas
BEJIMUMHA, 3aKOH, TEOpHs, HaOII0JIEHUE, SKCIIEPUMEHT, MOJIeIUPOBaHUE,
MOJIeb, U3MEPEHHE, TMOTPEIIHOCTU HU3MEPEHUMN, H3MEPUTEIIbHbIC MPUOOPHI,
uudponas nadbopatopus.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHeWHas QyHKIUA,
napabona, rurnepbona, ux rpaduUKd W CBOMCTBA. TpPUTOHOMETPUUECKHUE
byHKIMU: CUHYC, KOCHUHYC, TaHT'eHC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCU KOOPJIUHAT,
CJI0’KEHHE BEKTOPOB.

buonozcusn: mexanwdeckoe IBIDKEHHWE B JKUBOW mpupojne, mnuddysus,
0CMOC, TETNIOOOMEH KMBBIX OPTaHU3MOB, TEINIOBOE 3arpsS3HEHUE OKPYKAIOIIEH
Cpenbl, yTUIu3aIus OMOOPTraHMYEeCKOTO TOILIMBA JJISI BEIPAOOTKH «TETIOBOM» U
AJICKTPOIHEPTHH, TTOBEPXHOCTHOE HATSHDKCHHUE M KaNWULSIPHBIC SIBIICHHUS B
MIPUPOJIE, PIEKTPUUECKHUE SABJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYI,
MOJIb BEIECTBA, MOJISIpHAs Macca, IMOJyYeHHE HaHOMAaTepHasoB, TEIJIOBBIC
CBOMCTBAa TBEPABIX TEJ, KUAKOCTEM M Ta30B, KUIKUE KPUCTAIUIbI,
AJIEKTPUYECKUE CBOMCTBA METAJJIOB, JJICKTPOJIUTHYECKAS  JHUCCOILMAIIMS,
rajbBaHHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.



TI'eocpagpusa: BnaxxHocTh BO3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua:  tnpeoOpa3oBaHHWE  JBMKEHUH €  HMCIHOJIb30BaHUEM
MEXaHU3MOB, YYET CyXOro M >KHJIKOTO TpPEHHS B TEXHUKE, CTaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pemETyarble KOHCTPYKIMU), HCIOJIb30BAHUE
3aKOHOB COXPAHEHMSI MEXaHUKH B TEXHHUKE (THPOCKOI, BOAOMET U APYTHE),
JIBUTATENIb BHYTPEHHETO CTOpaHMsl, mapoBas TypOUHA, OBITOBOM XOJIOJAUIIBHUK,
KOHJMIIMOHEDP, TEXHOJOTMU IMOJYYEHHs] COBPEMEHHBIX MAaTE€pHalOB, B TOM
YUCJIe HAHOMATEPHUAJIOB, WU HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3aIlUTa,
3a3eMJIEHUE B3JIEKTPONPUOOPOB, Ira30pa3psIHbIE JaMIIbl, NOJIYIPOBOJHUKOBHIE
puOOpPHI, TAIbBAaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHaMHKa.

Tema 4. Macnummnoe noe.

B3auMogelicTBHE TOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MaruutHoe nosie. Bektop MarHUTHOW WHAYKUWMH. [IpuHUMN cynepno3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHUH.

MarHuTtHoe€ 1oJjie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna Amrnepa, e€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHla, €€ HampaBJ€HHE M MOJYJb. J[BU)KEHHE 3apsHKEHHOMN
YaCTHIIBI B OJJHOPOJHOM MarHuTHOM noJjie. Pabora cunsl Jlopenna.

MarnauTtHoe noJsie B BemectBe. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.

TexHUYeCcKre yCTPOMCTBA U TEXHOJOTHMYECKHE MPOLECChl: MPUMEHECHHUE

MTOCTOSTHHBIX MAarHuToOB, AJIEKTPOMAarH1uTOB, TECTEP-MYJIbTUMETP,
AIEKTpOABUTATENH SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptuHa nuHMM UMHAYKUMM  MAarHUTHOTO  TIOJSE  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptuHa smHMHA MAarHUTHOW HWHAYKUMM TOJS JJIMHHOTO MPSIMOIO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOIHUKA, KATYIIKH C TOKOM.

BzaunmopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Ha6nronenue nBmkeHus Myyka SJEKTPOHOB B MATHUTHOM TI0JIE.

[TpuHUMn JIEUCTBHUS DJIEKTPOU3ZMEPUTEIILHOIO npubopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.



Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, nPAKMUKyMm.

HccnenoBanne MarHUTHOT'O MOJIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOUCTB heppOMarHeTUKOB.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHue MAarHUTHOM WHAYKIUU HAa OCHOBE U3MEPEHUS CHIIbI
Awmmepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHne »IEKTpOMArHUTHOM WHAYKIWU. [IOTOK BEKTOpa MarHUTHOW
uHaykiuu. 3/JC uHAyKIuU. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKIuu Dapajnes.
Buxpesoe smektpuueckoe nose. Toku Dyko.

OJIC uHAYKIHMU B MPOBOJHUKE, IBUKYIIEMCS B OJITHOPOJHOM MarHUTHOM
ToJIe.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karylllka MHAYKTUBHOCTH B IIEMM IOCTOSHHOTO TOKA.
Ssnenue camonnaykuuu. I1C caMOUMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE T0JIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTHUYECKHUE MPOIECChl: MHAYKIIMOHHAS
neyb, COJICHOWI, 3allluTa OT AJEKTPU3AIMU TeJI MPHU JIBUKEHUU B MArHUTHOM
mojie 3eMIIu.

Hemoncmpauuu.

Habmronenue SsBIeHUsI JIGKTPOMArHUTHON MHIYKITAH.

UccnenoBanune 3aBucumoctd IJ[C MHAYKIHUM OT CKOPOCTH HM3MEHEHMS
MarHUTHOTO ITOTOKA.

IIpaBuno Jlenna.

[Tanenrie MarHuTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

UccnepoBanue 3aBucumoctd  OJIC  caMOMHAOYKUMHM OT  CKOPOCTH
W3MCHEHMS CUJIBI TOKA B ICIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIeHUs] CAMOUHIYKITUH.

COopka MoJienu IEKTPOMAarHuTHOTO reHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHbI.

Tema 1. Mexanuueckue Koneoanus.



KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

Iapmonnyeckue  konebanusi. KuHemarnueckoe W JAUHAMUYECKOE
ONKCaHWe. DHEPreTHYECKOE OINHUCAHHE (3aKOH COXPAaHEHHS MEXaHUYECKOU
sHEepruu). BrIBoJ TMHAMUYECKOTO ONMMCAHMS FTAPMOHUYECKHUX KOJIEOAHUN U3 UX
HHEPreTUYECKOro U KHHEMAaTHYE€CKOTO OMUCAHMUS.

Amrutyna u ¢asa konebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C AMILTUTYIaMH KOJIEOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepron u yactota konebanuit. [leproa manbix CBOOOIHBIX KoJeOaHU
MareMaThuyeckoro masTHuka. [lepuox cBOOOAHBIX KOJEOAHUI NPYKUHHOTO
MasITHUKA.

[lonsTe o 3aryxaroumx KoyieOaHusX. BbIHYXIeHHBbIE KOJeOaHMUS.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOU
KpUBOW. ABTOKOJIEOaHMUS.

TexHHuecKue yCTpPOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: METPOHOM,
qachl, Kauelu, My3bIKaJIbHble HHCTPYMEHTBHI, cericMorpad.

Jlemoncmpayuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

Habnronenue He3aBUCUMOCTH MEPUO/Ia MAJBIX KOJEOAHUM rpy3a Ha HUTH
OT aMILUTUTYIbI.

UccnepoBanune 3aryxaronux KojieOaHWW ¢ 3aBHCHMOCTH Tepuoja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUS.

UccnepoBanue koneOaHuWid Trpy3a Ha MACCMBHOM MpPYKUHE C LEJbIO
(dopMHpOBaHUA MPEACTABICHUIN 00 HI€aTIbHON MOJIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPHU KOJIeOaHUSIX Tpy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

W3mepenue nepuona CBOOOAHBIX KOJEOAHWNH HUTSIHOTO W HPY>KMHHOI'O
MasITHUKOB.

W3ydyeHne 3akOHOB JABI)KEHHS Tella B XOJ€ KoJeOaHWH Ha yHIpyrom
noJiBece.

N3yuyenue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yobIBaHUS aMIUIUTYIbI 3aTyXalOMIMX KOJIeOaHU.

HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazHumHnuole Konebanus.



KoneOarenbubiit kOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJeOaHUS B
UeaIbHOM KojiebarenbHoM KoHType. dopmyna Tomcona. CBsi3b aMIUIMTY/IbI
3aps/ia KOHAEHCATopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJI€0AaTEIbHOM KOHTYPE.

3aKOH COXpAaHEHHMs SHEPTUH B UACATBHOM KOJE0AaTeIbHOM KOHTYpE.

3aryxaromue AJIEKTPOMArHUTHBIC Kosie0aHusl. BrinyXeHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIil TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JCHCTBYIOIEE 3HAUCHHE CHJIBI TOKAa M HAIpPsDKEHUSA TPH pasIudHON ¢dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHyconaIbHBIN NTEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa
MHAYKTUBHOCTH B LIENIM CUHYCOMJIAJILHOTO IIEPEMEHHOTO TOKA. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanshblii Tpanchopmarop. [IponsBoacTBo, nepeaadya u motpediieHHE
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PUCKH IPU IMPOU3BOACTBE 3IeKTpo3Hepruu. KynpTypa
UCII0JIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE MPOLIECCHL: AIEKTPUYECKUI
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JTUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu.

CB0OOOIHBIE AIMEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHMH OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOMUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopeinp 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIaJIbHBIE KOJIEOAHUSI.

Pesuctop, kaTyika MHAYKTUBHOCTH U KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKaA.

Pe3onanc npu nociieqoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIUKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpoiicTBO M IPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mogens TMHUY IEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

N3yuenue tparncpopmaropa.

HccnenoBanne nepeMEHHOro0 TOKa 4epe3 MOCIeI0BATEIbHO COEUHEHHbIE
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

HabGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE G0JIHbI.

MexaHuveckue BOJHBI, YCIOBUS MX pacnpoctpaHeHus. [lomepeunbie u
MIPOJIOJIbHBIE BOJHBL. Ilepmon, CKOpOCTh paclpoOCTpaHEHHUS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpPaKEHHUE, MpeloMIIeHHe, HHTepPepeHIus 1
nudpaxius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJHBI. YCIIOBHUSI H3IYYEHHS SICKTPOMATHUTHBIX
BOJIH. B3anMHasi opueHTanus BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJispu3aius, HHTepdepeHus u qudpakimsi.

[IIxana 3J1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBS3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHuyeckre ycTpOCTBA M NMPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-
Meyb, YJIbTPA3BYKOBAs TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OO0pa3zoBaHue U pacpPOCTPAHECHUE MTOTIEPEUHBIX U MPOAOTBHBIX BOJIH.

Konebumomieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGnronenue orpakeHus: M IPEeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiinii MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoiucTBa ynbTpa3ByKa U €r0 NPUMEHEHHE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU H
4acTOTOM KOJIeOaHMUIA.

HUccnegoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHE,
MpesIoMIICHUE, MOspU3anus, Tudpakius, UHTephepeHITUsI.

O6HapyxeHue nHPpPaKpacHOTO U YJIbTPAPHUOTIETOBOTO UITYUECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuxa.

[IpssmonuHeliHOE pacupoCTpaHEHHWE CBETa B OAHOPOAHOU cpene. Jlyu
cBeTa. ToYeyHbId HCTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B T10ckoM 3epkase. Chepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokaszatenb mnpenoMiieHuss. OTHOCUTENbHBIM TOKa3aTellb  IPEIOMIICHHUS.
ITocTOSIHCTBO 4acTOThl CBE€Ta W COOTHOLIEHWE [JIMH BOJIH IPU MEPEXOJE
MOHOXPOMATHYECKOTO CBETA YepEe3 TPAHUILy pa3/ielia IBYX ONTHYECKHUX CPE.

Xop myuei B npusMe. [ucnepcust cBera. ClOXKHBII coCTaB OEJI0ro CBETa.
LBer.

[TomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbli  yroa  MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Cobuparoue u pacceuBarolue JuH3bl. ToHkass nuH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHJIa TOHKOM JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM C(epUUECKOM JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIIBHOTO
MOKAa3aTesl MPEJIOMIICHUSI.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

Xon nyda, MPOMEAIIETro JUH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOMU
ontuuecko ocu. IlocTtpoeHune wu300pakeHUl TOYKHM M OTpe3Ka MpsSMON B
cOOMpAKOIIMX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocobHocts. ['ma3  kax
ONTHYECKAsl CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Matepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHLIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX MCTOYHUKOB. I[IpuMepbl KilacCHYeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus ceeta. Judpaxunonnas pemérka. YcioBue HaOIIOACHUS
IJIaBHBIX MAaKCMMyMOB TMpUM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHuecKue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JYIa,
NepUCKOM, (oToarmapaTr, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne npeioMIIeHUs CBETA.

Hab6nronenue nojHOro BHYTPEHHET0 OTpakeHusl. MoJieib CBETOBOIA.

HccnenoBanne XoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMAPAIUIENbHYIO
IJIACTUHY U IPU3MY.



UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mogenu MUKpOCKoMa, TEJIECKOIA.

Hab6mronenue natepdepeHmm cpera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3ydenune nudpakiiMOHHON peIEéTKH.

Ha6nronenue nudpakiinoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nonspusanuu cBeTa.

[IpumeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKmuKym.

N3mepenue nokazaresns npeoMeHUs CTeKIIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUSI OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Tony4yenue n300paXkeHus B CUCTEME U3 MIOCKOTO 3epKaia U JIMH3HI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJISIpU3AIUU CBETA.

N3ydyenne mnonspuzaliid  CBETa, OTPAKEHHOTO OT  IMOBEPXHOCTHU
JTUAJIEKTPHUKA.

N3ydenune naTepdepeHINM JIa3epHOTO U3TyYEHUS Ha ABYX LIETISX.

Habmronenue aucnepcum.

Habmronenue u ucciaenoBanue UG pakIMOHHOTO CIIEKTPA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[Tonyuenne  cmekTpa  W3Ay4YEeHUST  CBETOAMOJA  MPU  MOMOIIHU
TU(GPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

'pannnbpl  OPUMEHMMOCTH  KJacCHMYeCcKoW  MexaHuku. Iloctymartsl
CIEUHATBHOW TEOPUU OTHOCUTEIHLHOCTH.

IIpocTpancTBeHHO-BpemMeHHOM wuHTepBal. [IpeoOpaszoBanus JlopeHia.
YcnoBue mpudMHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C DHEpPruei M HMMITYJILCOM PEIISITABUCTCKON YaCTHIIBI.
DHeprus MoKosl.

TexHuyeckre yCTpoOWCTBAa W TEXHOJIOTUYECKHUE IMPOIECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.



YyeHnueckuit SKCIIepUMEHT, J1a0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenve HMIYyJIbCa M JHEPrUM PEISTUBUCTCKUX dYacTull (1O
doTorpadusM TPEKOB 3apsIKEHHBIX YACTHI] B MATHUTHOM ITOJIE).

Pasznen 7. KantoBast pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaausm.

PaBHOBecHOE TemiIoOBOe u3NydeHUe (M3IydyeHue abCOITIOTHO YEPHOTO
Tena). 3akoH cMenieHrs Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ororpdexr. Ombiter A. I'. CromeroBa. 3akoHbl (oTodddeKTa.
VYpaBuenue DitHmreiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHME CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0 U a0COJIIOTHO OTpaxkaroilyro MoBepxHOCcTh). Ombitel I1. H.
Jlebenena.

BonnoBele cBoicTBa yactull. Bonusl ne bpoins. /InvuHa BonHb! ne bpoitns
U pa3Mephl 00JIaCTH JIOKaJW3allMM JIBIOKYyIIeicss dacTuilel. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka U3MEPEHUN B MHUKpPOMMUPE. CooTHomeHUA
Heonpenenénnocreil I'eiizenOepra.

TexHuyeckre ycTpoHWCTBa U TEXHOJOTMYECKHUE IPOLIECCHI: CIEKTPOMETP,
doTodemMenT, (POTOMATUMK, TYHHEJIBHBIH MHUKPOCKON, COJHEYHas Oatapes,
CBETOAMO/I.

Hemoncmpauuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne 3aBUCMMOCTA CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILIIEHHOCTH.

CBeToaunosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue dhoTope3ncropa.

N3mepenue nocrosinHoM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnegoBanne 3aBUCMMOCTH  CHJIBI  TOKa 4Y€pe3 CBETOAMOJ  OT
HaIpsHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITHl IO MCCIIEIOBAHUIO CTPOEHUs aToMa. [lnanerapHas Monens aToma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u morjomieHue (OTOHOB MPHU MEPEXOJe
aToMa C OJHOTO YPOBHS SHEPTUU Ha JAPYTOM.



Buapl ciektpoB. CrieKTp YpOBHEN 3HEPTUHA ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeTa. Jlazep.

TexHuyeckue yCcTpOHWCTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopra.

Habmoienne nuHeRvaThIX CeKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIUX YaCTHUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Hab6nronenue nuHeiyaToro crnekrpa.

HccnenoBanne cnekrpa pa3peKEHHOrO0 aTOMAapHOrO0  BOJXOPOJA U
M3MEpEeHHe MocTosiHHOM Pundepra.

Tema 3. Du3uka amomnHozo a0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas mozens snpa ['eitzenoepra—Banenko. 3apsiy siapa. MaccoBoe
qucio sapa. M3oTomnsl.

PannoaktuBHOCTh. Ajnb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-
pacran. ['amma-n3nydeHue.

3aKOH PaJMOAaKTUBHOIO pacnaja. PaguoakTUBHBIE M30TOIBI B IPHUPOJE.
CBolicTBa HOHU3HUPYIOLIETO U3JIy4YeHHs. BinsgHNe pagiOaKTUBHOCTH HA KUBBIE
opranu3mbl. EctecTBeHHbIN QoH n3nydeHus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT macchl sapa.

SAnepuble peakuuu. JleneHne wu cuHTE3 dAnep. SIEpHBIE PEAKTOPHI.
[IpoGieMbl ynpaBiiieMOro TEPMOSIIEPHOTO CHUHTE3a. DKOJIOTUYECKUE ACTIEKThI
Pa3BUTHSA SIIEPHON DJHEPIETUKH.

Metoapl perucTpaluy U UCCIEA0BAHUS dJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTAIBHBIE B3aUMOJACHUCTBUA. bapHOHBI, ME30HBI W JICOTOHHI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-TiirooHHast MOJEIb aJpOHOB.

®usuka 3a npenenamu CrangapTHord Mojenu. TéMHass MaTepus U TEMHas
DHEPIusl.

EanHcTBO pmznueckoil KapTUHBI MUpA.

TexHuueckrue yCTpOMCTBA M TEXHOJOIMYECKUE MPOLECCHI: HO3UMETD,
KamMepa BuibCcoHa, SAEpPHBIA PEAKTOP, TEPMOSACPHBIA PEAKTOP, ATOMHAs
O6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKym.

HccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue noraomeHns 0eTa-4acTyll aTFOMUHUEM.



Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYCHHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (HU3HWKH [JIs1 OOBSICHCHHS
MPUPOJIbI KOCMUYECKUX OOBHEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTHYECKUE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3Bé3nHoro HeOa. Co3Be3nus, ApKHe 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIIA U 3BE3].

3BE3bl, UX OCHOBHBIE XapaKTepUCTHKU. JlmarpamMma «CIEKTpaabHBII
KJIACC — CBETHUMOCTBY». 3BE3NbI TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» ISl 3BE3]1 TJIaBHOM MOCJIENOBATEIBbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE MTPEACTABICHHS O MPOUCXO0KICHUU U IBOIIOLIUU
ConHua u 3B€3/1. DTaInbl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenue CosHIA B
lanaktrke. Tumbl ramaktuk. PaguoramakThku m KBasapbl. UEpHbIE NBIPHI B
SIpax rajlakTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa66na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunnie nmpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrwoenus.

Habmroneruss  3BE3maHOrOo  Heba  HEBOOPYKEHHBIM  TJIa30M €
UCIIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JJISI ONMPEACICHUS MOJIOKEHHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE c03Be3ausi CeBepHOro
MOJyIIapus U SIPKUE 3BE3IBI.

HaGnronenuss B Tteneckon JlyHbl, MilaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIUIEHUH.

PDu3nYeCcKUui NPaKTUKYM.

CnocoObl  u3MepeHuss (PU3NUECKUX BEJIMYUH C  HCIHOJIb30BAHHEM
AQHAJIOTOBBIX W LUQPPOBBIX HM3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX
JATYNKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTEIBbHBIC TOTPEITHOCTH
n3MepeHnit pusnyeckux BeaudrH. OIeHKa TPaHUIl TOTPENTHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, WCCIECNOBAHUNA 3aBUCUMOCTEU
(¢u3MUecKuX BETUYMH, IMPOBEpKa MPEMJIOKEHHBIX TUIOTe3 (BBIOOp U3 padoT,
ONMCAHHBIX B TEMATHYECKUX pa3lieliaXx «YUYEHUUYECKUU HKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).



O06o01maronee NOBTOPEeHHUE.

O6oOmuieHue W cuUcTeMaTu3alis  COJIepKaHUsl — pasfelioB  Kypca
«MexaHukay, «MounekynsapHas ¢buznka 51 TEPMOIMHAMUKAY,
«nexktpoauHamukay, «Konedanus u BodHbD, « OCHOBBI CIEIIUATBLHON TEOPUH
OTHOCUTEIbHOCTHY, «KBaHTOBas ¢usnka», «IJEMEHThl acCTPOHOMUU W
acTpoU3UKI.

Ponp Qusukm m acTpoHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECCKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(¢U3MKK W aCTPOHOMHHM B COBPEMEHHON HAy4YHOW KapTHHE MHpa, 3HAYCHHE
ONHUCATENbHOM, CHUCTEMATU3UPYIOLIEH, OOBSCHUTEIBHON U MPOTHOCTHYECKOMN
byHKIMNA (HU3MIECKON TeopuH, Pojb (U3MUEcKol Teopud B (HOPMHPOBAHUU
MPEACTABICHUN O (PU3MUECKOW KApTUHE MHUpa, MECTO (PU3HYECKOW KapTHUHBI
MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUNA O
IpUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuyenne kypca ¢usuku yrioyOonéHHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3E€H C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, TE€OrpaPUU U TEXHOJIOTHH.

Meosicnpeomemnovle RNOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, THUMNore3a, Qu3NUecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIOJEHHEe, HKCIEPUMEHT, MOJEIMPOBAHUE,
MOJI€JIb, M3MEpPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpUTENIbHbIE MNPUOOPHI,
uudponas nadbopatopus.

Mamemamuka: pelIEeHUE CHUCTEMbl YpABHEHUH. TPUTOHOMETPUUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUUU HA OCH KOOPAUHAT,
cloXeHue BeKTOpoB. Ilpou3BojHbie 3ieMeHTapHBIX (yHKUMi. [Ipu3Haku
MoI00MsT TPEYTOJIbHUKOB, OMpENeNieHne IUIONIAId TIOCKUX (Quryp u oobéma
TEN.

Buonozua: >nextpuueckue sBICHUS B JKMBOM IpHpojie, KojeOaTelbHbIE
JIBUWKEHUS B KMBOM NPUPOAE, DKOJOTMUECKHE PHUCKM IPU MPOU3BOACTBE
ANEKTPOIHEPIUH, DIEKTPOMArHUTHOE 3arps3HEHUE OKpYXKAloUlell cpejpl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOMU
IPUPOJE.

Xumua: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTANIMYECKasi CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUNIMYECKOM  PEHIETKH,
CIIEKTPAJIGHBIN aHAJIN3.



TI'eocpaghusa: marHuTHblE TIONIOCA 3€MIIM, 3QJIEKM MArHUTHBIX PV,
dboTochEMKa 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: NPUMEHEHHE NOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANEKTpOABUTaTENb SIKOOU, reHepaTop NEPEMEHHOTO TOKA, MHAYKIIMOHHAS TIE€Yb,
JUHUM  DJIEKTPONEpenad, dSJIEKTPOJBUIATENb, paaap, pPaguoONpUEMHUK,
TEJIEeBU30p, aHTeHHa, TeneoH, CBY-meub, yiabTpa3ByKOBas IUAarHOCTUKA B
TEXHUKE, MPOEKIIMOHHBIA amnmapaT, BOJOKOHHAsl ONTHKA, COJHEYHas Oarapes,
CIIyTHHKOBBIE MTPUEMHUKH, SIACPHAS DHEPreTUKA M IKOJIOTMUYECKUE ACIIEKTHI €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHMs ydeOHoro mnpenmera «dusmkar
JIOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTB M CIIOCOOHOCTh  OOyYaroImMXcs
PYKOBOJICTBOBAaTbCsl C(OPMUPOBAHHOM BHYTPEHHEH MMO3UIUEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEXKICHUIA,
COOTBETCTBYIOIIMX TPAJULUHUOHHBIM LIEHHOCTAM POCCHICKOTO OOUIIECTBa,
paclMpeHrue JKU3HEHHOIO OIbITa U OIbITa JEATEIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:
rPasKIAHCKOI0 BOCIIUTAHMSA:

e CchOpPMUPOBAHHOCTb TPaXJTAHCKOW TMO3UIIMKM OOYyYaromerocs Kak

aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00IECTBa;

e IMPUHATHE TPATULIUOHHBIX OOIIEUYETIOBEUECKUX T'yMAaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYI JEATEIIBHOCTH B  HHTEpPecax
rpaxIaHCKOro  oOllecTBa, y4yacTBOBaTh B CaMOYINpaBICHUH B
o0pa3oBaTeIbHON OpraHu3allly;

e YMEHHME B3aUMOJCHCTBOBAaTH C COLMAIBHBIMM WHCTUTYTaMU B
COOTBETCTBHUH C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  HMJICHTHYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE  OTHOLIEHHME K  TOCYJAapCTBEHHBIM  CHUMBOJIAM,
JOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUYECKOTO IOBEICHUS;

e CIOCOOHOCTHh OLEHMBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIE
pElIEHNs, OpPUEHTHUPYSACh HA MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUYEHOTO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:



e DOCTCTHYECKOE OTHOIICHWE K MHpPY, BKIIOYAas OCTETHKY HAyIHOTO
TBOPYECTBA, MPUCYIIETO GUZNICCKON HAYKE.
TPY/0BOI0 BOCIIUTAHUSI:

e UHTEpEC K Pa3NuyHbIM cepaM MpodeccruoHANbHON AESITeNbHOCTH, B
TOM YHCIIE CBSI3aHHBIM C (DM3UKON W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIM BBIOOp Oyaymiei TpodeccMu W pearn30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHUIO B
o0ractu (PU3UKHU Ha MPOTHXKEHUU BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCITUTAHMSA:

e c(hOpMHUPOBAHHOCTh HKOJIOTHYECKOM KYJBTYpBI, OCO3HaHHE
100aJIbHOTO XapaKkTepa SKOJIOTMYECKUX MPoOIieM;

e IUIAHMPOBAHUE W OCYILIECTBICHUE JICCTBHI B OKPYXKAIOILICH Cpeae Ha
OCHOBE 3HaHU 1IeJIel yCTOMYNBOIO pa3BUTHS YEJIOBEUECTBA;

e paCIIMPEHHE OMBITA JEATSIBHOCTH 3KOJOTUICCKON HAIIPABICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE.

HEHHOCTH HAYYHOI0 MO3HAHMUSA:

e c(hOpMHPOBAHHOCTH MHUPOBO33PEHUA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (U3NYECKON HAYKHU;

e OCO3HAHME LIEHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH B MpOIIECCE
M3y4YeHHUS (U3UKH OCYHIECTBIATH MPOEKTHYIO M HUCCIIEI0BATEIBCKYIO
NeATETbHOCTh MHINBHUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBHS
ba3oBble Jiornueckue JeiicTBUA:
e CaMOCTOSITEILHO (POPMYIUPOBaTH M aKTyaJU3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPEAEATHh LETU JIEITEIbHOCTH, 331aBaTh NapaMEeTPbl U KPUTEPUU HUX
JIOCTYDKCHHUS
e BBISIBJISAITH 3aKOHOMEPHOCTM M NPOTUBOPEYHST B PacCMaTPUBACMBIX
(bUBUYECKUX SABICHUSX;
e pazpabaThiBaTh IUIAH pelIeHUs] TMpodJieMbl C YYETOM aHaIM3a
MMEIOIINXCS MAaTEPUAIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;
e BHOCHTb KOPPEKTHUBBI B JAEATEIBHOCTb, OIIEHHUBATh COOTBETCTBHUE
pPE3yJIbTATOB LIENSM, OLICHUBATh PUCKU TMOCIIEICTBUN 1€ TEIbHOCTH;



KOOPIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX pEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBIIUICHHE TIPH PEIICHUU SKU3HEHHBIX
poOsem.

Ba3oBnle ucciieqoBarejbLCKHe 1eCTBUSA.

BIaJETh HAYYHOH TEPMUHOJOTHEW, KIIOYEBHIMU MOHATUSAMHU U
MeToiaMu (PU3UYECKON HAyKU;

BJIQ/JIETh HABBIKAMU  y4eOHO-UCCIIEOBATENLCKOM M MPOEKTHOU
JESTeIbHOCTH B 00JacTh (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pelleHMs 3adad (PU3MUecKoro
COJIepKaHusl, MIPUMEHEHUIO Pa3JInYHbIX METOI0B MTO3HAHMUS;

BIIQ/IETh BUJAMH JESTEIBHOCTH IO TMOJTYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAlluK, TPEOOPA30BAHUIO W TMPHUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CUTYalUsAX, B TOM YHCJIE IIPU CO3AaHUU YUEOHBIX MPOECKTOB B
o0nacTu GU3HKHY;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBaTh 3a4auy,
BBIBUTATh THUIOTE3y €€ pelieHusl, HaXOIWTh apryMeHTHl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHWH, 3a7aBaTh MapaMeTpsl U
KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IOJIYYCHHbIE B XOJ€ PELICHMs 3a/ladll pe3yJIbTaThl,
KPUTHYECKH  OLIEHWBAaTh WX  JOCTOBEPHOCTh, TMPOTHO3HUPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMYIHMpPOBaThH COOCTBEHHBIE 3a/la4yM B 00Opa30BaTEIbHON
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHUKY;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;
YMETh MEPEHOCUTh 3HaHUS MO (U3MKE B TPAKTHUECKYIO 001acTh
KHU3HEACSITEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;
BBIIBUTATh HOBBIE WJEHM, MpeJjaraTb OpPHUTMHAIbHBIE TOAXOABI U
pEIICHNUS;

CTaBUTh TPOOJNEMbI H 3a7aud, JOIMYCKAaIOIIUe aJbTePHATHBHBIC
PEIICHUS.

Pabora c undopmanueii:

BJIaJIeTh ~ HaBBIKAMU  MOJIyueHUs  HHGOpManud  (HU3HUECKOTro
CONEpKAaHUSI W3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENBHO
OCYILECTBJISTh IOUCK, aHAIM3, CHCTEMATU3alMI0 U HHTEPIPETALHIO
uH(pOpMAaIUHU PA3IMYHBIX BUIOB U (DOPM MpPEICTABICHUS;

OLIEHMBAThH JOCTOBEPHOCTH UH(OpMALINHL;



UCIOJIb30BaTh CPEJACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B PpEUICHUUM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHM3aIMOHHBIX 3a7ad C COONIIO/IEHHEM TpPeOOBAHUN IPTrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, TMTHEHBI, PECYypCOCOEPEKEHNs, NPABOBBIX H
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAECPIKAHUS B pa3InUHBIX popMaTax ¢
y4€TOM Ha3Ha4YeHHs] MHGPOpMAIMU U LEJIEBOW ayAUTOPHUH, BBHIOHpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIHU3AIHH.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHbBIC y‘leﬁHble HeﬁCTBHHZ

OCYIIECTBIIATh OOIIEHHE Ha ypoKax (U3MKK M BO BHE-YpPOUHOMU
NEeATEIIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(IMKTHBIX CUTyalluii M CMSAr4arh
KOH(JIUKTBIL;

pa3sBEPHYTO M JIOTUYHO H3JIararb CBOIO TOYKYy 3peHHSI C
UCIIOJIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

NOHMMAaTh W  MCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOH U
WHJUBUyaJIbHON PaboTHI;

BBIOMPATh TEMATUKY W METOJAbl COBMECTHBIX JACUCTBUU C Y4ETOM
OOLIMX UHTEPECOB U BOZMOXKHOCTEHN KaXKJI0TO YJieHa KOJUIEKTHBA,
OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BBIBaTh U
KOOPAUHUPOBATh JEHUCTBUS MO €€ JOCTHKEHHWIO: COCTABIATH IUIaH
NEUCTBUM, PaCHpelesaTh POAd € Y4YETOM MHEHHM YYaCTHHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM padOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/A M KaXJOr0 yYaCTHHKA KOMaH/bI B
oOUIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTtb HOBBIE INPOEKTHI, OLIEHMBATh WAEU C IMO3WLWHA HOBH3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETUUYECKOE IMOBEACHUE B PA3JIMYHBIX
CUTyalusiX, TMpOSIBISTH TBOPYECTBO U  BOOOpakeHHe, ObITh
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JEATCILHOCTh B
obmactn (GU3MKH M aCTPOHOMHH, BBIABISTH IPOOJIEMBI, CTaBUTH H
dbopmyIupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSATENIbHO  COCTaBJIATh IUTAH  PEIICHHWS  PacuYCTHBIX U
KauyeCTBEHHBIX 3aJlay, IJIaH BBITIOJIHCHHUS TPAKTUYECKOH padOTHI ¢



y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MIPEANIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKH Y4eOHOro mpeaMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUH;

JieaTh OCO3HAHHBIM BBHIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIMH B 00JIaCTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIA U KyJIbTYPHBIN
YPOBEHB.

CﬁMOKOHTpOJIL, AMOIUOHAJILHBbIN UHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTHUBBI B
JIEeSITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJIETh HaBbIKAMH IIO3HABaTEIbHOM pe(dJIeKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUUA U MBICIUTEIIBHBIX IPOIECCOB, UX PE3YJIbTATOB
1 OCHOBaHUI;

HCIIONB30BaTh MPUEMBI pedIeKCUU Jisl OLIEHKU CHUTYallH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX MPU aHAIW3E PE3YyJIbTaTOB
JIeSTEIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,
MPUHUMAaTh MOTHBBI M apPryMEHTBI JIPYTMX MpPU aHAJIW3€ PE3YJIbTaTOB
JIeSTEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MIPABO APYTUX HA OLIUOKH.

B nmporecce mocTmkeHNs TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTrPaMMBI 110
busnke I ypOBHA CpemHero o0miero oOpa3oBaHus y 0O0yYaronuxcs
COBEPIIICHCTBYETCS  OMOIIMOHAIBHBIA  WHTEJUICKT,  MPeAnoJiararoniui
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIONIETO  CIIOCOOHOCTH  TIOHMMAaTh  CBOE
SMOILIMOHAJIIBHOE  COCTOSIHME, BHUJAETh  HAIpPaBJICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;
CaMOpPETYJIMPOBAaHMs,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE
NPUHAMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aJanTAPOBAaTbCA K OMOIIMOHAJIBHBIM HW3MEHEHUSM U TPOSBISTH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;



e BHYTPCHHEH MOTHBAIIMU, BKIIIOUAIONIEH CTpEMJICHHE K JOCTHKECHHUIO
IeMH U YCIeXy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMECHHE JCHCTBOBATH,
HCXOJIS U3 CBOMX BO3MOXKHOCTEH;

e DOMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHWMATh AMOIMOHAIBEHOE
COCTOSIHHE JPYTUX, YYUTBIBATh €r0 IMPHU OCYIICCTBICHWU OOIICHUS,
CTIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAUBATH
OTHOIIEHUSI C IPYTUMU JIIOJABMH, 3a00TUTHCS, TPOSBIATh UHTEPEC H
paspeniaTh KOHQIUKTHI.

I[MTPEIMETHBLIE PE3VJIBTATDI

K xoniy oOydenus B 10 knacce npenMeTHbIE Pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y 00OYUAIOIIUXCS YMEHUI:

e IOHMMATh pOJIb (PU3UKK B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOM, COLUMAIBbHON M 3TUYECKOM cdepax JaesATeIbHOCTH
YeJI0BEeKa, POJib U MECTO (PU3MKH B COBPEMEHHOW HAy4YHOH KapTHUHE
Mupa, 3HA4YCHHE ONMCATEIIHOM, CUCTEMATU3HPYIOLIEH,
OOBACHUTENLHON U MTPOTHOCTUYECKOW (DYHKINI (PU3NUECKON TEOpUU —
MEXAaHUKH, MOJIEKYJSIpHOM (U3HKH U  TEPMOJAMHAMUKH, PpOJIb
¢usnueckoil Teopuu B GOPMHPOBAHUU MPEICTABIECHUN O (pu3nyeckoin
KapTUHE MUPA;

e pa3iaMuaTh YCIOBUS NPUMEHUMOCTU MoOJeleld (QU3NYECKUX Tel U
IPOIICCCOB (SBJICHUI): MHEpIHMANbHAs CHUCTEMa OTCcuéra, abCOJIOTHO
TBEPJOE TEJNO, MaTrepuajgbHas TOYKa, PABHOYCKOPEHHOE JBH)XEHHE,
cBOOO/HOE TajieHue, abCOMOTHO ympyras aedopmaius, abCOTOTHO
yOpyroe # aOCOJIOTHO HEYNpyroe CTOJKHOBEHHUS, MOJENIH rasa,
KUJKOCTH W TBEPAOro (KPUCTAUIMYECKOTO) Teja, WJCaJbHBIA Tras,
TOYEYHBIN 3apsij, OAHOPOIHOE IEKTPUUECKOE MOJIE;

e paznuyaTh YCIOBUS (TpaHULbI, 00J1aCTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, IOHUMATh BCEOOIINI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh M OOBICHATH MEXaHMUECKHE MPOLECChl U SBICHMS,
UCIIONIb3Ysl ~ OCHOBHBIE  TIOJIO)KEHHMSI M 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHKEHUSI, (DOPMYJIbl KMHEMATUKU
PaBHOYCKOPEHHOT'O  JIBWJKEHMsI, mpeoOpa3oBanHus [amumes s
CKOPOCTH M  IepeMenleHus, 3akoHbl  HploOTOHa,  mpuHOHUI



OTHOCUTENBHOCTU ['anuiiesi, 3aKOH BCEMUPHOTO TSITOTEHHS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXAaHUYECKON PHEPruu, CBs3b pabOThl CUJIBI
C U3MEHEHUEM MEXAHUYECKOW PHEPTUHU, YCIOBUSI PABHOBECHS TBEPIOTO
TeJa), MPU ATOM HKCIOJIH30BaTh MATEMATUYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSL  NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpazoBanuil ['ammiesi, BTOpOro u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHUsS HMMITyJIbCa M MEXaHMYECKON HHEpPruM, 3aKoHa
BCEMUPHOTO TATOTEHUS;

aHAM3UPOBaTh U OOBACHITH TEIJIOBBIC TIPOLIECCHI W SIBJICHUA,
UCIIONb3ysd OCHOBHbIE ToyIokeHUs MKT u 3akOHBI MOJIEKYJISIPHOU
GU3MKM W TEPMOJMHAMUKHU (CBSI3b JIaBIICHUS HUACAIBHOIO Ta3a Co
CpeAHENM  KHHETUYECKOM JHEPIHMEM  TEIUIOBOrO  JIBWKEHUSA U
KOHIIGHTpaIlue €ro MOJIeKYyJ, CBs3b TeMIIepaTypbl BeEIIeCTBAa CO
CpeaHEl KMHETHMYECKON SHEpPruel TEIUIOBOrO JBHMXKEHHUS €r0 YacTHil,
CBSI3b JABJICHUSI HUJICAJIBHOTO ra3a C KOHIICHTPAIMEHd MOJIEKYJI U €ro
TeMmmeparypoii, ypaBHeHne MenaeneeBa—KitanelipoHa, nepBblid 3aKOH
TEPMOJIMHAMUKHU, 3aKOH COXPaHEHHUS SHEPIUH B TEIUIOBBIX MPOIECCax),
MpU 3TOM UCIOJIb30BaTh MaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB,
yKa3plBaThb YCJIOBUS NPUMEHHMOCTH YpaBHEHUs MeHzaeneeBa—
Knaneripona;

aHAJIM3UPOBaTh M OOBICHATH DJICKTPUUECKUE SBICHUS, MCHOJIb3Ys
OCHOBHBIC  TOJIOKEHUS W  3aKOHBI  DJIEKTPOAMHAMUKHK  (3aKOH
COXpaHEHMS DJIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, MOTeHIUAIbHOCTh
ANEKTPOCTATUYECKOTO MOJs, MPUHIMI CYNEPIO3UIUU SIEKTPUUECKUX
MOJIEH, TIPU 3TOM YyKa3bIBasl yCJIOBHs MpUMEHUMOCTHU 3akoHa KyioHa, a
TaKXe MPAKTUUECKU BaXKHBIC COOTHOIICHUS: 3aKOHbI OMa JijIsl yuacTka
LENHu U Uil 3aMKHYTOW AJIEKTPUYECKOUN Lenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsl Dapajest 11 371€KTpoIn3a);

OMHCHIBATh (DU3UYECKUE TPOIECCHl U SBJICHUS, UCTOIL3YSl BEITUYUHBIL:
MePEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMIYJIbC Tella U CUCTEMbI Tel,
CUja, MOMEHT CHWJIbl, JaBJ€HWE, T[OTCHIMaJIbHAs  DHEPTUs,
KMHETHYECKasi DHEpPrus, MeXaHWdeckas »JHeprusi, padoTa CHJIBI,
LIEHTPOCTPEMUTENILHOE YCKOPEHUE, CUjla TSKECTH, CHIIAa YIPYrOCTH,
CUJia TPEHHUs,, MOIIHOCTb, SHEPrusl B3aMMOJCUCTBUS Tena ¢ 3eMiEn
BOJIM3M €€ TMOBEPXHOCTH, DHEPTUsl YNpyrou aedopmariuu MpyKUHBI,
KOJIMYECTBO TEIJIOThI, a0CONIOTHAsl TemIepaTypa Teja, pabora B
TEPMOJUHAMHUKE, BHYTPEHHSSI SHEPrus HJEaJbHOIO0 OJHOATOMHOTO
rasza, paboTa HWAEaTbHOTO Ta3a, OTHOCUTENIbHAS BIAKHOCTH BO3IyXa,



KIT[ wmneanpHOro TEMJIOBOTO JBHUIATENsA; JJIEKTPUUYECKOE TOJIE,
HaIpsDKEHHOCTh  AJIEKTPUYECKOTO  MOJIsA,  HANpsSKEHHOCTh  IOJIS
TOYEYHOTO 3apsiia WIM 3apsHXKEHHOr0 Iapa B BakyymMe H B
JIUAJIEKTPUKE, TMOTEHIMAT SJIEKTPOCTaTUUYECKOTO TOJsl, Pa3HOCTh
NOTEHIUAJIOB, JJEKTPOABIKYIIAs CHIJIA, CHJIA TOKa, HAaNpsHKEHUE,
MOIIHOCTh TOKa, 3JIEKTpUYECKass EMKOCTh IUJIOCKOTO KOHAEHCATOpa,
CONPOTHUBJICHUE yYaCTKa LM C MOCJIEeI0BATEIbHBIM U MapalieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPTUS  BJCKTPUUECKOTO  TOJIS
KOHJICHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHHsS  (PU3UYECKUX  SBICHUM:
MEXaHUYECKOE JBWKEHHE, TEIUIOBOE JIBMKEHUE 4YACTHI] BEUIECTBA,
TEIUIOBOE  paBHOBECHE, OpOYHOBCKOE  JBWkKeHue, auddysus,
WCIIApEHHE, KUTICHUE M KOHJEHCAIMS, TUIaBJIECHUE U KPUCTAUIM3aLIus,
HaIPaBIICHHOCTb TeIUIoNepeaauH, ANEKTpU3aLUs TE,
AKBUIIOTEHIIHAIIBHOCTh HOBEPXHOCTH 3aPSKEHHOTO IPOBOJIHHUKA;
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJAHOM (hM3HUECKOM BETUUHHBI
OT JIpyrod C UCHOJB30BaHUEM TMPSAMBIX HW3MEPEHUN, TPU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3YJbTAThl MOJYYECHHOMN
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJEC TpaduUKOB C Y4ETOM
aOCONIOTHBIX ~ TOTPEITHOCTEH HW3MEpEeHWH, JeaTh BBIBOJBI  TIO
pe3yJbTaTaMm UCCIEI0BaAHUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIWYUH, MPU ITOM
BBIOMpATh ONTUMATILHBINA METOJI U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIC U
OTHOCHUTENIbHBIE TOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
OPOBOJWTH  OMNBITBI O MPOBEPKE MPEIJIOKEHHONW  TUIIOTE3bI:
MJIAHUPOBATH AKCIEPUMEHT, coouparhb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJYYEHHBIE PE3yJIbTaThl U JI€JIaTh BHIBOJ O
CTaTyce MPEeJIOKEHHON TUIIOTE3bL;

coOmoaTh  mpaBwia  O€30MAacCHOTO  Tpyda TNpH  TPOBEICHUU
MCCJICIOBAaHUM B paMKax YYeOHOro HKCIIEPUMEHTA, MPAKTHKymMa W
y4eOHO-UCCIICIOBATEIbCKOM M TPOEKTHOW  JIEATENIBHOCTH  C
UCIIOJIb30BaHUEM HU3MEPUTENIBHBIX YCTPOMCTB U  JIaOOPaTOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
dbu3uYecKol MOJICNIbIO: HA OCHOBAHUM aHaJIM3a yCJIOBUS 0O0OCHOBBIBATH
BBIOOp (M3MYECKOM MOJIeNId, OTBEUaroIlel TpeOOBaHUSIM 3aJauH,
NPUMEHSITh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
Gu3HUeCKMX TEOpHil MPU HMCIOJIB30BAHUM MATEMAaTHYECKHUX METOJI0B



pelleHusl 3aJad, MPOBOAUTH pacdy€Tbl HA OCHOBAHWU HUMEIOUINXCS
JaHHBIX, AHAJU3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATh METOJbI
penIeHus ¢ Y4ETOM MOJTYYEHHBIX PE3YNIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlayd, TPEOYIOIIHME MPUMEHEHUs 3HAHUM W3
pa3HBIX pa3leNnoB Kypca (M3MKH, a TaKKe HMHTErpallud 3HAHUM U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAUBATH
JIOTUYECKYIO LIETIOYKY PACCYKACHHUI C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIb30BaTh TEOPETHUUECKHE 3HAHHS s OOBSCHEHUS OCHOBHBIX
OPUHLUIIOB  pabOThl  HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX IIPOLIECCOB;

MPUBOANTH MPUMEPHl BKJIaJa POCCHUUCKUX M 3apyOekKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UpOBaTh U OLIEHHWBATh  TOCIEACTBUS  OBITOBOM U
OPOU3BOJCTBEHHOW  JEATENBHOCTH  4YEJIOBEKA,  CBA3AHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJIOTHUYECKON OE30MacHOCTH,
MPEACTABICHUM O palUMOHAIBHOM NPHUPOAOIOIb30BAHNN, A TaKKe
Pa3yMHOM HCIIOJIB30BAaHUN JTOCTH)KCHUM HAyKd W TEXHOJIOTMHM I
JaJIbHEHIIIETr0 pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA;

MPUMEHSATD Pa3IU4HbIE CIIOCOOBI paboThI ¢ HH(pOpMaIEl PU3NUECKOTO
COZIepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTH, IPX 3TOM UCIOJIb30BaTh COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTMM JJI1 TOUCKa, NMepepabOTKU M TMpeAbsBICHUS Y4eOHOH u
HAy4YHO-TIOITYJISIPHOM uHpopMaIu, CTPYKTYPUPOBAaHUS U
UHTEpOpeTalud  UMH(pOpManuu,  MOJYYEHHOM M3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOIYyYaeMy WH(MOpMAIUIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUU,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA UH(POPMAIIHH;

NPOSIBJISITh  OPraHM3alMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpETEeHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIeIOBATENBCKUX paloT;
paboTaTh B IpynIe C MCHOJHEHHEM pa3JIMYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPYIIbl,  pallOHAIbHO  PacHpelesiTh
NEeSTEIbHOCTh B HECTAaHAAPTHBIX CHUTyallUsAX, aJEKBATHO OIICHUBATH
BKJIaJl KOXKJIOTO M3 YYaCTHUKOB I'PYIIIbI B PEIICHUE pacCMaTpUBAEMON
npo0JIeMBbL;



NPOSBIISITH MOTHUBAIMIO K Oyaymied mpodecCHOHANbHON A TENbHOCTH
O CIEIUAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOUIIs.

K koniy oOyuenust B 11 knacce npeiMeTHbIe Pe3yJibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUH:

NOHMMATh pOJib (U3UKK B SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COLMAJIBHOW M 3THYECKOM cepax AesTeIbHOCTH YEJIOBEKa, pOJib U
MecTo (M3UKH B COBPEMEHHOM HAay4YHOH KapTUHE MHpa, pOJib
aCTPOHOMUH B IPAKTUYECKOM AECATENBHOCTH YEJIOBEKA W JAJIbHEUIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OIMCATEJIHOM,
CUCTEMATU3HPYIOUIEH, OOBACHUTEILHON U MPOTHOCTUYECKON (PYyHKUIUN
(u3nuecKol TEOopUM — DBIEKTPOJUHAMHKH, CHELHAIbHOW TEOpUHU

OTHOCHUTEJILHOCTH, KBAaHTOBON (M3HUKH, poJib (DU3MUECKOH TEOpUH B
(opMUpPOBaHNU NPEACTABICHUNA O (PU3MUECKON KapTHUHE MHUpPA, MECTO
¢usznyeckol KapTHMHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoJeNed (PU3HYECKUX Tel |
IPOLECCOB (SIBJICHUI): OJHOPOJHOE HIIEKTPUUYECKOE M OJHOPOIAHOE
MarHUTHOE IIOJIA, TapMOHHUYECKUE KOJIeOaHUs, MaTeMaTUYeCKUn
MasATHHUK, UJCANbHBIA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
UJeanbHbId KoJIeOaTeNbHBIM KOHTYp, TOHKas JIMH3a, MOJENEW aToma,
aTOMHOTO sI/pa U KBAHTOBOM MOJIENIN CBETA;

paznuyaTh YCIOBHS (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH (DU3UYECKUX
3aKOHOB, IOHUMATh BCEOOIINH XapakTep GyHIaMEHTaIbHbBIX 3aKOHOB U
OrPaHUYEHHOCTh HUCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH AIEKTPOMATHUTHBIE TPOLIECCHI U SABJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI 3JIEKTPOAVWHAMHUKHA U
CHEUMAaIbHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuia Awmmnepa, cuia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYyKUMHM, mnOpaBuio JleHma, cBsa3p  J/C
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPUUECKOM LEMU CO CKOPOCTHIO
U3MEHEHUS  CHJIbl  TOKAa, IIOCTYJAThl  CIEUHAJbHOM  TEOpHUH
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE MPOLECCHl W  SIBICHUA,
UCIIOJIb3Ys TIOJIOKEHHUS] KBAHTOBOM (M3MKM (ypaBHEHHE OWHINTEHHA
st potodddexra, mepBpi M BTOPOM MOCTyJaThl bopa, mpuHIMM
COOTHOIICHHS HeomnpeneneéHHocTen ['eizenOepra, 3aKOHBI COXpaHEHUS



3apsAI0BOTO U MAaCCOBOTO YHMCEJ U SHEPTHUH B SIJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOTO pacnaia);

OMHCHIBATh (DU3UICCKUE TPOIECCHl U SBJICHUS, UCTOIL3YS BEITUYHHBIL:
HanpsKEHHOCTh AIEKTPUUYECKOTO noJIs, NOTEHIHAI
AIEKTPOCTATUYECKOTO oJIs, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINASL CHJIA, WHAYKIUMS MAarHUTHOTO TOJIsi, MarHUTHBINA
MOTOK, cwia Awmrmepa, HWHIYKTUBHOCTh, SJIEKTPOJBIKYIIAS CHJA
CAMOUHJIYKIIMM, SHEPrUsi MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
PENSTUBUCTCKUN  UMITYyJIbC, TOJIHAs DSHEPrus, OHHEPrUs MOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS ¥ UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIpa;

OOBACHATH  OCOOCHHOCTM  NPOTEKAHHS  (PU3NYECKUX  SBICHUM:
AJIEKTPOMAarHuTHAs WHTYKIIHS, CaMOUWHTYKIIUS, pe30HaHCc,
uHTEpPEpEeHIINS BOJH, OU(pakius, AUCHEPCUs, MOJTHOE BHYTPEHHEE
orpaxenue, (orosnekrpuyeckuii 3pdext (porodrddexr), anbda- u
OeTa-pacniajipl siiep, raMma-u3iaydeHue sajaep, Gu3nuecKkue MPUHIIUITBI
CHEKTPaJIbHOIO aHaJIh3a U paboThI J1a3epa;

OTPENEIISTh HAMPABJICHUE WHIYKIIMM MAarHUTHOTO TOJIsl MPOBOJHUKA C
TOKOM, CHJIbI Amriepa u cuiisl JIopeHa;

CTPOUTh U300paKEHHE, CO37AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JIMH30M, U paCCUUTHIBATH €T0 XapaKTePUCTUKU;

MIPUMEHSTh OCHOBOIOJIAraloIlie aCTPOHOMUYECKHUE MOHSITHUS, TEOPUU U
3aKOHBI JIJII aHajdu3a W OOBACHEHUs (PU3UYECKUX MPOIECCOB,
IPOUCXOMIAIINX B 3BE3/IaX, B 3BE3HBIX CUCTEMAX, B MEKTAJIAKTHUECKON
cpene; ABMKESHHsI HEOSCHBIX Tell, DBOIONNH 3BE3/] U BeeeHHoM;
MPOBOAUTL HUCCIEJOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYHMH C
WCIIOJB30BAaHUEM TIPSIMBIX HW3MEPEHUH, MPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUPOBATh PE3yJbTaThl TMOJYYCHHOW 3aBHUCHUMOCTU
¢u3NUeCKMX BETUYMH B BHUJE TPaPUKOB C Yy4ETOM aOCOIFOTHBIX
MOTPENTHOCTeH  WM3MEPEHHM, JieJlaTh BBIBOABI IO  pe3yJibTaTaM
UCCJIeIOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (DU3NYCCKUX BEIUMYHMH, MPH ITOM
BBIOMPATH ONTUMAJILHBIN METOJ] U3MEPEHHUsI, OIICHIUBATh a0COJIIOTHBIC U
OTHOCHUTEJILHBIC TMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJWTH  OMNBITHI IO MPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
MJIaHUPOBATH AKCIIEPUMEHT, cobuparthb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJYUYEHHBIE PE3YyJIbTaThl U JIeJaTh BHIBOJI O
CTaTyce NPeaJIOKEHHON TUITOTE3bI;



ONMCBIBATH METO/BI ITOIYYEHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOnofarh mpaBwia  0e30macHOro  TpyJa IpU  [POBENECHUU
HCCJIEOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, IMPAaKTHKymMa U
y4eOHO-UCCIEeIOBATEIbCKOM M TMPOEKTHOM  NIEATENbHOCTH  C
UCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOWCTB U  Ja0OPATOPHOTO
000py10BaHUS;

pemarb pacyéTHhIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOM
¢u3znyecKkoil MOJAENBI0: HAa OCHOBAaHMHM aHajn3a YCJIOBHS BBIOMpATH
¢uznyeckue MoJenH, OTBeYarolue TpeOOBaHUIM 33/Ja4d, MPUMEHSThH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PUINUECKUX TEOPUI
OpPU HCIOJIb30BAHWM MAaTEMAaTHYECKMX METOJOB pEIICHMs 3ajad,
MPOBOJUTHh  pacuy€Tbl HAa  OCHOBAHMM  HMMEIOUIMXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOMBI PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YJIbTAaTOB;

peliaTth KaueCTBEHHbIE 3a/layd, TpeOyrollue MpPUMEHEHUs 3HaHWM U3
pa3HBIX pa3lenoB Kypca (U3MKH, a TakKe HHTErpalluyd 3HAHUN U3
IpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYKACHUI C OMOPON Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HaHWUs N7 OOBSCHEHUS OCHOBHBIX
NPUHIUIOB  paOOThl  HU3MEPUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX MPOLIECCOB;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UpOBaTh M OLIGHMBaTh  TOCJIEACTBUA  OBITOBOW U
MPOU3BOACTBEHHON  JEATEIBbHOCTH  YEJIOBEKa,  CBSI3aHHOM  C
(u3nYecKuMU MpoIeccaMy, ¢ MO3UIUNA IKOJIOTHYECKO 0e30macHoCTH,
MPEACTABICHU O pPaUUMOHAIBHOM NPHPOAOIOIB30BAHUH, a TaKXKe
Pa3yMHOM HCIIOJb30BAaHUN JIOCTHXKEHUM HAyKH W TEXHOJIOTMM I
JaNbHEHIIIEero pa3BUTHS YEJIOBEYECKOTO 00IECTRA;

OPUMEHSTH Pa3IMUHbIE CIOCOOBI pabO0ThI ¢ HH(pOpMaLIUEl PU3NYECKOTO
COJIEp)KaHUsI C MCMOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOT Wi, TPU 3TOM UCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIS MOUCKA, NMEepepadOTKU M MPEAbSABICHUS y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmaIm, CTPYKTYPUPOBAHUS u
UHTEprpeTauud  uWHGOpMalMU,  MOJIYYEHHOHM M3  pa3lInyHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh IMOJIy4aeMylo HHGOpPMAIUIO



U OLICHUBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOPMAIIUK;

MpOSIBJIATHL ~ OpPraHU3AlMOHHBIE W I[IO3HABaTeJIbHbIE  YMEHHS
CaMOCTOSTEIILHOTO TMPUOOpPETEHUsT HOBBIX 3HAHWA B TIPoIecce
BBITIOJIHEHHUS MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTaTh B rpyIe ¢ UCHOJHEHUEM PAa3IMYHBIX COLMAJIBHBIX POJEH,
IJAHUPOBAaTh  paboOTy  TPyNIbl, PalMOHAIBHO  pPacHpeuelisiTh
NEATEIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJCKBAaTHO OIICHUBATh
BKJIaJ] KQXKJIOr0 M3 YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTpUBaeMOi
po0JIeMBIL;

IPOSBIISITH MOTHUBAIMIO K Oyaymied mpodecCHOHANbHON A TENbHOCTH
10 CIENUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Utoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOrO Tena 5 1
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TernioBble MAITUHBI 20 1
ArperaTtHble cocTosiHUS BeliecTBa. da3oBbie
3.3 14 1
nepexoabl
Hroro no paszneny 49

Paznea 4. JIEKTPOJJUHAMUKA




4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 IToCTOSIHHBIN SEKTPUUECKUNA TOK 24
4.3 ‘ Toku B pa3nu4HBIX cpeax 6
Hroro mo pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 ‘ Ou3nyecKuil MpakTUKyM 16 16
Wroro mo paszneny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
11 MaruuTHO€ noJie 14
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckne KoeOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15
93 MexaHndecKre U 3JICKTPOMarHUTHEBIS 10 1
BOJTHBI
2.4 Ontuka 25 1
Wroro mo paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 ‘ Ocuossl CTO 5 1 ‘

Uroro no pazaeny 5

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 ‘ KopnyckynspHO-BOTHOBOM Ayalln3m 15 ‘

4.2 ‘ dusuka atoma 5 ‘




4.3

®u3Kka aTOMHOTIO s1Ipa U JJIEMEHTAPHBIX
YaCTHLL

Hroro no pazaeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

‘ DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 12

Uroro no pazneny 12

Paznen 6. PU3SHUECKHA IPAKTUKYM

6.1

‘ ®uznyeckuil NpakTUKyM 16

Utoro no pazneny 16

16

Paznea 7. OBOBLIAIOIIEE IOBTOPEHUE

Cucremaruzanus u 00001eHue
MPEMETHOTO COJICPYKAHHS U OTbITa

7.1 B} 15
JeSITeTbHOCTH, IPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fI[Sy'—IEHI/Iﬂ :)lﬁ[()l;l;OBaTeanme
padoThI padoThI pecypenI
1 ®dusmka — pyHAaMeHTalbHas HayKa O 1
npupoze
9 HayuHblii MeTOI TO3HAHUS U METOBI 1
UCCIeIOBaHMs (PU3UYECKHX SBICHUH
OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 no3Hanus npupoasl. Habmonenue u 1
HKCIIEPUMEHT B (PU3HKE
4 Crioco6b1 u3MepeHus (PU3NIECKUX 1
BEJIMYMH
AOCOIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHul pruznueckux 1
BEJIMYMH
MopnenupoBanue B pusuke. Posb u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1
COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEN
Mexanundeckoe aBmkeHne. CucreMma
7 orcyeTa. OTHOCUTEIHHOCTh 1

MEXAHUYECCKOI'O ABUKCHUS. HpﬂMaﬂ u




10

oOpaTHas 3a/1a4uu MEXaHUKU

Pannyc-BekTop MarepuaibHON TOYKH,
€ro MPOEKIUU Ha OCH KOOpAUHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
Hx npoeknuu Ha OCH KOOPAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduyeckoe onucanue
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBUKCHUS

CrnosxeHue nepeMenieHnii 1 CKOpocTei.
Pemenue 3amau

11

HepaBHoMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssmMonuHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanme
HpﬂMOJ’IHHGfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

CBoOogHOE nasieHne. Y CKopeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaQuKu

JIBm>xeHue Tena, OpoIIeHHOro MO YoM
K TOPU30HTY

15

KpuBonuneliHoe nBuxeHue. /[Brxenne
110 OKPY>KHOCTH. YTJIOBasi M JUHEWHAsS
ckopocts. [lepuon u yacrora.




LleHTpOCTPEMUTENEHOE U TIOHOE
YCKOpEHUue

KonTponbhas pabota no teme

16 "Kunematuka"

[Iepsblit 3ax0H HproTOHA.

17 WHepruanbHble CUCTEMBI OTCUETA.
[Tpuniun oTHocuTenbHOCTU [anumes.
Heunepruanbable cucTeMbl OTCUETA

18 Cuna. PaBHonelicTBytOmas cuia. Bropoit
3akoH Herotona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKkoH
Herorona

20 [Tpuniun cynepno3unuu cuil. Pemenue
3a/1a4 Ha IPUMEHEHNE 3aKOHOB HbproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb TPABUTAIIMOHHON U
WHEPTHOM MacChl

29 Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO
naJeHus
JIBr>keHne HeOEeCHBIX Tel U X

93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

25 Cwita tpenus. [Ipupona v BuasI cui

TPCHUS. JIBI/I)KGHI/IG B XXUJKOCTH M Ta3€ C




26

Y4ETOM CHUJIBI COIIPOTUBIICHUSI CPE/BI

Hanenue. 'mapocrarnueckoe gaBicHUE.

Cuna Apxumena

27

AOGCOTIOTHO TBEPAOE TEIO.
[MocTynarenbHoe 1 BpalaTelibHOS
JIBIDKCHUE TBEPJIOTO TeJa

28

29

30

MoMeHT CHITBI OTHOCUTENHEHO OCH
BpaieHus. [1neqo cuibl

Ciio)keHue cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYciioBus paBHOBECHS TBEPIOTO TEIA.
Bunael paBHOBeCcHs

Pemenue 3amau

31

32

33

34

KonTponbHas pabora no teme
"Tunamuka. CTaTuka TBepI0TO Tema"

HMitynbsc MaTepUalbHON TOUYKH,
CHUCTEMBI MaTepUAIIbHBIX TOYeK. L{eHTp
MaccC CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LEHTPA MACC

NmMmynibe cuiibl 1 U3MEHEHNE UMITYJIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaktiBHOE nBUXKEHNUE

MoMeHT uMIysbca MaTepUAIbHON
Touku. [Ipencrasienue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJIAX




35

36

37

Pemenue 3amau

PaGoTa criibl Ha MaJIOM M Ha KOHEYHOM
nepemerieHuu. I'papuueckoe
MIPEICTABJICHHE PAOOTHI CHITBI.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 06

W3MEHEHUY KHHETUYECKOM OQHCPIUH
MaTepHaHLHOﬁ TOYKH

38

[ToreHnnanpHpIe U HENOTEHIUAJIBHBIE
cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbsa kocMudeckasi ckopocTb. CBs3b
pabOThl HEMOTEHLIUATIBHBIX CUJI C
M3MEHEHHNEM MEXaHWYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKON SHEPTUU

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyium i uaeanbHOM
KUJKOCTH

41

42

KonrtpomnbHas padota no Teme "3aKoHbl
COXpaHEHHUs B MEXaHUKE"

Pa3Butue npencraBinenuid o npupoae
ternoTsl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABHKEHHE

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapaKTep ABUKEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA




Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemectsa. [locrosiHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
[IIkana [enbcust

46 Pemenue 3amau

47 Wneanbupiii ras3. I'a3oBbie 3aKOHEI

48 VYpaBuenune MenneneeBa-Kianeiipona.
Pemenue 3amau

49 AOcouoTHas TeMiiepaTypa. 3aKoH
HanbroHa

50 H3omporeccsl B uaeaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['padmyeckoe mpencTaBieHue

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
u3obapa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amau
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJMHAMHYECKON CHCTEMBI CO

54 CpeIHEN KNHETHYECKON SHEprUen
MOCTYMATEeNFHOTO TETIJIOBOTO ABMKCHHUS
e€ JyacTull

55 O0o01IeHre U cucTeMaTu3alus 3HaHUH
no teme "OcuoBsl MKT"

56 KonTponbras padota o Teme "OCHOBBI




57

58

59

MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyoBuil 1t TJ[ cuctemsl.
Bueninue v BHyTpeHHUE MTapaMeTphI.
ITapameTpsl T/ cucremsbl Kak cpegHue
3HAYCHUS BEJIMYMH, OIHMCHIBAIONIUX ¢€ Ha
MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcauus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mojenp naeanbLHOro ra3a B

TCPMOAUHAMHKCE. YcnoBus
IMPUMCHUMOCTH 9TOM MOACIN

60

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPQKEHHE ISl BHYTPEHHEHN SHEPruun

61

BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Irasa.
KBaszucratndeckue u HeCTaTH4ECKUE
IIPOLIECCHI

62

63

64

OnemeHTapHas paboTa B
TepMoJuHaMuKe. Beruucnenue paboTsl
no rpaduky mpouecca Ha pV-auarpamMMe
Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun Tl cucremsl 6e3
coBepILeHHs paboThI

KonBekuus, TemonpoBOHOCTb,
U3J1y4YEHHE




KomnuectBo Temnorsl. TemioéMKOCTE
Tena. Y ieabHas U MOJISIpHAst

65 TEINIOEMKOCTH BelllecTBa. Y ACIbHAS
TEIJIOTa CTOPAHMS TOILINBA

66 Pacuér konuyecTBa TEIUIOTHI IIPU
TerJionepeiaye

67 [TonsiTue 06 aguabaTHOM IMpoIECCe.
[TepBbIit 3aKOH TEPMOJTMHAMHUKH
KomuuecTBo TemioTs! u pabora Kak

68 Mepbl N3MEHEHHSI BHYTPEHHEW YHEPTUU
T]1 cuctemsel
BTopoii 3ak0H TepMOIUHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpatumocTs NpupoIHbIX
MIPOLIECCOB

70 ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIIMH.
KII,

71 Maxkcumansnoe 3HaueHue KIT. [{ukn
Kapno

712 Pemenue 3amau
DKOJIOTHYECKHE aCIICKThI UCIIOIb30BaHUS

73 TEINIOBLIX ABUrareiei. TemmnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau

75 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

no teme "Tepmonunamuka. TermnoBbie




76

MAaIIuHe!"

KoHnTtponbHas pabota 1o teme
"Tepmoaunamuka. TernoBbie MaIuHb!"

7

[TapooOpazoBanue u KOHIEHCALIHS.
Hcnapenue u kureHue. Y neiibHast
TEII0Ta NapooOpa30oBaHUS

78

HacelieHHble 1 HEHACBIEHHBIE MTAPHI.
KauectBeHHas 3aBUCUMOCTD IIJIOTHOCTH
Y JABJICHUS HACBIIIEHHOIO I1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOT'O Tapa.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT
JIaBJICHUS B JKUJIKOCTU

79

BnaxxnocTs Bo3yxa. AGCoNIOTHAS U
OTHOCHUTEIbHAs BIAXKHOCTh

80

81

Pemenue 3agau
TBépnoe teno. Kpucramnueckue n

amopdHbIe Tena. AHU30TPONHS CBOMCTB
KPHUCTaJJIOB

82

[aBneHue n KpUCTaIU3ALIMSL.
VYV ienpHas TEMI0TA MJIABICHHUS.
Cyb6numarus

83

84

Hedopmaruu TBEpAOTO TENA.
Pactsxkenne u cxatue. Casur. Moayib
FOwnra. IIpenen ynpyrux nedopmanuit

Tenopoe paciipeHuc JKUJIKOCTEH U




85

86

TBép[[BIX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KOJIEOaHUI YacTUL] BELLIECTBA

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

YpaBHEHHE TEIUIOBOTO OanaHca

87

88

89

Pemenue 3amau

IToBepXHOCTHOE HATSIKEHUE.
Kanunnspueie snenus. JlaBiaenue noj
HCKPUBJICHHOW MOBEPXHOCTHIO
)kunkoctu. Popmyia Jlammaca

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

1o TeMe "ArperaTHble COCTOSTHUS
BelecTBa. PazoBblie nepexoibl"”

90

KonTponbHas pabora no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da30BbIe IEPEXOAbI"

91

92

93

DneKTpu3anus Tei U e€ MpOosIBJICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buma
ANEKTPUUECKUX 3apsaaoB. [[poBoaHMKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aK0H COXpaHEHUS AIEKTPUIECKOTO
3apsiaa

Bzaumopeinicteue 3apanoB. Toueunsie
3apsasl. 3akoH Kynona

94

Pemenue 3agau




95

96

97

98

Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[TpoOHebIi 3apsa. JInHUKM HaNPSHKEHHOCTH
AJIeKTpUYecKOoro nosst. OqHOpPOIHOE
AIIEKTPUYECKOE 110JI€

IToTeHIanbHOCTh QJICKTPOCTATHYCCKOI'O
nojs. Pa3HOCTh MOTEHIIMAIOB U
HaIIPpsAKCHUC

[TorennumanbHas 3HEprUs 3apsaa B
3JIEKTPOCTATUYECKOM I10J1e. [loTeHnman
3JIEKTPOCTATUYECKOTO MOJIS

99

CBs13b HaPSKEHHOCTH M0JISL U Pa3HOCTU
MOTEHIUAJIOB Ul SJIEKTPOCTATHYECKOTO
T0JIS

100

101

[IpyuHIHI cynepno3uuy JIEKTPUIECKUX
noJieu

Pemenue 3amau

102

103

104

ITone Toueunoro 3apsnaa. [lone
PaBHOMEPHO 3apsKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO
00béMmy mrapa. [loe paBHOMEpHO
3apsHKEHHON OECKOHEYHOU TIIOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTATUICCKOM
mmoJie. Y cloBue PaBHOBCCHUA 3apsa10B

105

JII/IBJ'IeKTpI/IKH " IOJYIIPOBOAHHUKHU B




SJICKTPOCTATUYCCKOM I10JIC

Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCAaTOpa

107 [TapannensHOE coequHEHNE
KOHJICHCAaTOPOB

108 [TocnenoBarenbHOE COETMHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenue 3amau

111 JIBukeHue 3apsyKEHHON YacTHUIIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T10JIe

112 Pemenue 3amau

113 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUHT
o Teme "DnekTpuueckoe mnoie"

114 KonTponbHas pabota mo Teme
"Onexrpuueckoe noiue"
Cuiia Toka. [TocTosTHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUS MOCTOSIHHOTO
AIIEKTPUYECKOTO TOKA

116 Hctounuku Toka. Hanpspkenue u 3/1C

117 3akoH OMa 11 y4acTKa LEeMH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTh COITPOTUBIICHUS

118 OJTHOPOJTHOT'O TTPOBOJTHUKA OT €0 JTHHBI

U TUIOIIaIU IMOMICPEYHOro CCUCHUA




Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

119 1
Pemenune 3amau

120 [TocnenoBarenpHOE, MapaIeIbHOE, 1
CMEIIaHHOE COCTUHEHNE ITPOBOTHUKOB

121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX 1
nenei. [IpaBuna Kupxroga

122 Pemrenne 3agau 1

123 Pabota anekTprueckoro Toka. 3akoH 1
Jxoyns —Jlenna

124 Pemenue 3amau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TennoBas MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amau 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa a7ist TOTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

130 MOIIHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 Konzgencarop B 11enu nocTOSSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3agad o treMme "I1oCcTOSHHBIN 1

AIEKTPUYECKUH TOK"




Pemenne 3agau o reme "llocTOAHHBIH

135 . 1
AIIEKTPUYECKHI TOK

136 Pentenue 3amaud mo treMe "IlocTOAHHBINI 1
ANIEKTPUYECKUM TOK"

O06001IeHre U cucTeMaTU3alus 3HaHUN

137 1o Teme "[IOCTOSITHHBIN JEKTPUUSCKUN 1
TOK"

138 KoHnTposipHas padboTa mo Teme 1
"ITocTosIHHBIN AMEKTpUYECKUI TOK"
OnexTpuyeckas IpOBOJUMOCTb

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUCCKUI 1
TOK B MeTayu1ax. CBepXIpOBOAUMOCTh
DJIEKTPUUYECKHI TOK B pacTBOpax U

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI 1
Ddapanes 1715 27IEKTPOIU3A

141 DnexkTpuueckuil Tok B razax. [lnazma 1

142 DJEeKTPUIECKUN TOK B BAKyyMe. 1
Baxyymubie prOopbl

143 DNEKTPUYECKUN TOK B TIOJTYIPOBOJHUKAX

144 [TosrynpoBOTHUKOBBIE TPUOOPHI
Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3Mepenue cuibl TOKa U HalPsDKEHUS B

145 [[ENH MTOCTOSTHHOTO TOKa MPH IMOMOIIN 1

AQHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" MK
"3HakoMcTBO ¢ IM(PpoBOIt TabopaTtopueit




no ¢usuke. [[pumepsl uaMepeHus
($U3UUeCKUX BETUYMH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

146

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHUS
C LEJIBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenune ycKkopeHus npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHHUHU 110 HAKJIOHHOM IUI0CKOCTH"
wim "HMccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
IBHKeHUH"

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus cBOOOIHOTO
nafgeHus" win "M3ydeHue aBuKeHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

149

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3ydyeHue ABUKEHUS Tea 10
OKPY’KHOCTH C TIOCTOSIHHOM IO MOJYJTO
ckopocthio" wim "HMccnenoBanue
3aBHCHMOCTH NEepHOJia 00paIeHHUs
KOHMYECKOI0 MasiTHUKA OT €ro
napaMeTpos"”

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHne paBHOIECHCTBYIOIIEH CHITBI




IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
miockocTy" unu "lIpoBepka runoressl o
HC3aBUCUMOCTH BPpCMCHHU JIBUKCHU A
Opycka 0 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

151

152

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHIT
YIPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3Iie, oT ux aedopmanun”
win "M3yuenue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
JErkui OJIoK"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue koappuiienTa TpeHus no
BEJIMYMHE YTIIOBOrO KO3 puireHTa
3aBucumoctd Frp(N)" mnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KO3 (UIIMEHTOM TpEeHUs" WIn
"N3yuenune qBMKEHUS IPpy3a Ha Bally C
TpeHueM"

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILTEHHOB U PacyYET CUJI yIpyrocTu"
wiM "M3ydenne ycToMunBOCTH TBEPAOrO




154

155

156

T€Ja, UMEIOLIEro IIOIa b ONoph!"

DuU3nYeCKui MPAKTUKYM 110 TEME
"HU3Mepenne uMitysbca Tesia mno
TopMO3HOMY IyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOWIISI U MOIIIHOCTH CHJIBI TSITH"
win "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue coXxpaHeHUs! UMITYJIbCca
IIpHU YIIPYTrOM B3aUMOJICHCTBUU" WU
"U3MepeHne KUHETUYECKON YSHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMHUUYECKOTO TIpoLecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"HM3y4eHne n30X0pHOro mpouecca” uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
nn "HUccnegoBanue npouecca
OCTBIBAHUS BellecTBa" Wi
"UccnenoBanue agnabatHoro mporecca"
iy "M3ydeHne B3auMOCBSA3U YHEPTUN
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUKOCTEN"




157

158

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHus
xkuakocrei" win "M3mepenue yaenbHOU
TEIJIOTHI IIJIaBJIEHUS JibJa" WIN
"N3y4yeHue CBOMCTB HACHIILIEHHBIX
napoB" uinm "M3mepenue abCcoaOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA MaCChI
napoB B nomeueHun". Mzmepenue

K03 pHIEeHTa TOBEPXHOCTHOTO
HATSHKEHUS

dusnueckuil NpakKTUKYM 10 TEMe
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsKEHHOrO KOHZIEHCATOPa B SHEPTUI0
u3my4deHus ceeroauona” nim "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COJEpIKalleH
KoHAeHcarop" unu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HANIPSKEHNS)
IIPU [1OCJIEOBATEIBLHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

159

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue cCMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3MepeHue yAeabHOTrO COIPOTUBIICHUS
npoBoaHUKOB" nnu "MccnenoBanue
3aBUCUMOCTH CUJIbI TOKA OT HANPSIKEHUS
JUIS JaMITbl HaKaJuBaHus'"

Du3n4eCcKuil IPAKTUKYM I10 TEME




"Habnronenue annekrponuza’ win
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOIO
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepaTtypbl" win "CHITHE BOJBT-
aMIIEPHOM XapaKTEpUCTUKHU auoaa"

161

PesepBHeIit ypok. O000IICHNE U
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Kunemaruka"

162

163

164

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTH3aIlKs 3HAHUH 110 TeME
"lunamuka"

PesepBuslit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"Cratuka TBEpa0TO Tena"

PesepBHslit ypok. O60011eHNE U

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsS B MEXaHUKE"

165

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM
Teopun"

166

Peseprubriit ypok. O6001eHIE 1
CHCTEMATHU3aLMS 3HAHUN 110 TEME
"Tepmonunamuka. TennoBble MalTUHBL"

167

Peseprubrit ypok. O6001eHue 1
cucreMatru3anus 3HAHUH 110 TEME
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169

"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da30BbIe IEPEXOBI"

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIHs 3HAHUH 110 TeME
"DnekTpuueckoe mose"

PesepBHbIil ypok. O0001ICHHE U
cUCTeMaTH3aIlHs 3HAHUH 110 TeME

"ITocTOAHHBIN NEKTPUUECKUN TOK'

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTtu3alus 3Hanui 1o teme "Toku
B pa3JIMYHBIX cpeaax”

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KITACC

Ne
n/n

Tema ypoka

B3aumoseiicTBrEe MOCTOSIHHBIX MAarHUTOB
Y TIPOBOJIHHUKOB C TOKOM. MaruHuTHoe
none. ['unoreza Ammepa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bekrop marautTHOM nHAYKIuU. [IpuHnmn
CyNEPIIO3UIMN MarHUTHBIX I1OJICH.
JInHMY MarHUTHOM MHAYKLINU

MarauTHOE 10JIe MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb

-

Pemenue 3agau

ITpumeHneHne 3akoHa Amnepa.
DeKTpOU3MEpUTEIbHBIE TPHOOPHI

Cua JlopeHiia, e€ HanpaBJICHUE U
MOAYJIb. JIBHKEHNE 3apSKEHHOU
YacTUI[bl B OJHOPOJHOM MAarHUTHOM
moJje

10

Pemenue 3agau
PaGora cunel JlopeHniia

Pemenue 3agau

11

MarsuTHoe I0JI€ B BEILIECTBE.

N R




DeppoMarHeTuKH, napa- u
JMaMarHeTUKH

OcHoBHbIE CBOIiCTBA (heppOMarHeTUKOB.

12
[Tpumenenue peppoMarHeTUKOB

13 Pemenne 3agau 1mo Teme "MarautHoe
mmosne"

14 Pemenne 3anau 1mo Teme "MarauTHoe
rojie"

15 SIBeHME ANEKTPOMArHUTHOM UHYKIIHH.
[ToTok BeKTOpa MAarHUTHOW MHAYKIIUU

16 OC unaykumn

17 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH
®dapanes

18 BuxpeBoe anextpuyeckoe mnone. Toku
dyxo

19 OC uHAYKIMY B IBUKYLIUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBusno Jlenna
NunyktuBHOCTE. Karymka

22 WHIYKTUBHOCTH B IIETIH TTOCTOSTHHOTO
TOKa

93 SBnenue camounaykiuu. 3/C
CaMOUHYKITUU

24 DHeprus MAarHUTHOTO TIOJIST KaTyIIKH C

TOKOM. SJ'ICKTpOMaI‘HI/ITHOC IIOJIC




25

Pemenue 3amau

O00011eHrEe U cUCTEMaTU3aLNS 3HAHUI

26 1o TeMe "DyeKTpoaruHaMuKa"

97 KontponbHast pabora o Teme
"OnexkTpoauHaMuka"

08 Konebarenpnast cuctema. CBOOOHBIE
KoseOanus. 'apMoHnYecKue KoieOaHus

29 Kunemarunyeckoe u AMHAMUYECKOE
OTKCaHNE KOJIeOATENbHBIX TBUKCHHM
DHepreTudeckoe onrcanue. BeBo
JTUHAMHYECKOTO OIHCAHUS

30 rapMOHHMYECKHUX KOJICOAaHUW U3 UX
SHEPreTUYEeCKOro U KNHEMaTH4YeCKOTro
OTIHCAHUS

31 AMiutyzaa u ¢asza koaedbaHui
[Tepuon u yacrota xonebanwmii. [Tepuox
MaJIbIX CBOOOHBIX KOJIEOaHUI

32 MaTeMaTuyeckoro MasTHuka. [lepuon
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKA

33 3aryxaromue KonebaHus. BelHyKIeHHBIC
Konebanus. Peonanc

34 ABTOKOIE0AHUS

35 Penrenne 3amau

36 VYpoxk-koHpepenuus "MexaHnuecKue

KoJieOaHHS B MY3bIKaJIbHBIX




MHCTpyMeHTax"

O00011eHrEe U cUCTEMaTU3aLNS 3HAHUI

37 " "
no teMe "MexaHuueckue KoneGaHus

38 DNEKTPOMArHUTHBIE KOJICOAHMSI.
KonebarenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMILIUTYABI

39 3apsiaa KOHJIEHCATOpa ¢ aMILTUTYION
CHWJIBI TOKA B KOJIeOATEIbHOM KOHTYPE

40 3aKOH COXpaHEHHsI SHEPTUHU B UACATHLHOM
K0JIe0aTEIbHOM KOHTYpE
3aryxarlue 3JIeKTPOMAarHUTHbIE

41 KosieOaHus. BeIHyX/IeHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

42 [Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOP B I[EMU MIEPEMEHHOTO TOKA

43 Karymika HHIyKTHBHOCTHU B IIENTU
MIEPEMEHHOTO TOKa

m 3akoH OMa 11 3eKTPUYECKON Lenu
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJTBI TOKA W HAIPSDKEHUS

46 Pe3onaHc B ayiekTpuUecKoi 1ienu

47 Pemenue 3amau

48 WneanpHb1if TpanchopmaTop.

[TpousBoacTBO, epenava u noTpedaeHue




AIEKTPUYECKON SHEPTUU

DKOJOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

49
Kynberypa ncnonb3zoBanus
AIIEKTPOIHEPTUH B MIOBCETHEBHON YKU3HU

50 Pemenue 3amau

o1 Pewenne 3anau
O06o0011eHre U cucTeMaTU3alus 3HaHUN

52 1o TemMe "DJIeKTPOMarHuTHbIE
KoseOaHus"

53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

o4 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 WNHuppazByk u ynprpassyk. lllymoBoe
3arps3HEHNE OKPYKAOIIEH cpeibl

57 Pemenue 3amau

58 DJIeKTpOMarHUTHBIC BOJHBI. M3myueHne
AIIEKTPOMArHUTHBIX BOJTH

59 DHeprus JIeKTPOMAarHUTHBIX BOJIH.
CBolIICTBA 3JIEKTPOMAarHUTHBIX BOJH
[Tkana 351eKTpOMarHUTHBIX BOJIH.

60 [IpumeHeHue 1eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61 [TpuHIUIIBI paAMOCBSI3U U TEIEBUICHNS.

Pannonokanms. 3J'ICKTpOMaF HUTHOC




62

3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl

KoHnTtponbHas pabora 1o Teme
"Konebauus 1 BOJIHEL"

63

Caer. 3aKOH MPSIMOJIUHENHOTO
pacIpocTpaHEHHUs CBETa

64

65

66

67

Pemenue 3a1au Ha IpUMEHEHHE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS
CBETa

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkajo

[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTeilb
npenomiieHus. [lomHoe BHyTpeHHEee
oTpaxkeHue. [IpenenbHblil yroma noaHoro
BHYTPEHHETO OTPaKEHUs

Pemenne 3a1a4 Ha MIPUMCHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMIICHUA CBCTA

68

69

70

Xon stydeit B mpusMe. Jlucnepcens cBera.
CrnoxHbIif cocTaB Oenoro cBera. LBet
JInn3sl. POKyCHOE pacCTOSTHUE U
ONTHUYECKAs CUJIA JIMH3BI

[TocTpoenue n3o0pakxeHU B IMH3AX U X
CUCTEMaX. YBEJINYEHHUE JIUH3bI

71

Pemenue 3agau Ha mocTpoeHue
M300paKeHHH, MTOTYy4aeMbIX C IIOMOIIBIO
JIMH3
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I'nma3 xak onruueckast cucreMa

Pemenue 3anau. [Ipenenst

3 NPUMEHUMOCTH TEOMETPHUYECKOM ONITUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucniepcus cBera

76 WnTepdepenmus ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenne naTEpHepeHIN

80 Hudpakmaus ceera

81 Judpakunonnas pemérka. Y cioBue
HaOJIF0/IeHUS TIIaBHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TomepeyHOCTH CBETOBBIX BOJIH.
[MTonsipuzanus ceera

84 Pemenue 3amau

85 CBeToBBIE BJICHUS B IPUPOJIE

86 O0001IeHne U cCUCTEMaTU3aLNS 3HAHUI
no teme "Onrtuka"

87 KontponbHas padota no teme «OnTuka»
['paHUIIBI TPUMEHUMOCTH KIIACCHYECKON

88 MeXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
HPUHIUI OTHOCUTEIBHOCTH

89 [TocTynatel crienuanbHON TEOPUU




OTHOCHUTCIIBHOCTHU

[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeoOpazoBanus Jlopenma. Ycinoue

90 NPUIUHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH
U COKpAIlEHHE JJTNHBI
o1 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI
CBs13b MacChI C SJHEPTHEH U UMITYJTLCOM
92 PENATUBUCTCKON YaCTUIIBL. DHEPTHS 1
TIOKOSI
93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1
94 3akoH cMmelrennsa Buna 1
95 I'umoresa M. ITnanka o kBanTax. @OTOHBI 1
96 OHeprust 1 UMITYJIbC GOTOHA 1
97 ®dotorpdext. OnbiTel A. I'. CtoneTona. 1
3akoHbl poTorddexTa
VYpaBHeHue DiHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” 1
dboTtordpdexra
99 Hasnenue ceera. OnbiTe [1. H. JIeObeneBa
100 BostHOBBIE CBOIICTBA YaCTHIL
Bounsl ne bpoiid. /InuHa BoyiHbI 1
101 Bpoiins u pa3meps! o6nacTu 1
JIOKJIM3AIAH JIBUKYIICHCS YaCTHITBI
102 KopnyckynsipHO-BOIHOBOM Ayann3m 1
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Judpakius 3JeKTPOHOB Ha KpUCTAJIAX

Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHOIIICHHs HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadgudeckux 3agad

106 Pemenue pacuéTHbIX 3a1a4
KonTponbhas pabota no remam:

107 "Ocnossl CTO", "KopmyckyisipHo-
BOJIHOBOM Jyayin3m"

OMnBITHI IO UCCIIEJOBAHUIO CTPOEHUS

108 atoma. [imtaneraprast MoIeIIb aTOMa
Pezepdopna

109 [Moctynarer bopa

110 Bunel ciektpoB. CniekTp ypoBHER
SHEpPruM aToMa BOJ0poja

111 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyxnonnas mozaens snpa ['eiizenOepra-

113 WBaneHKo. 3apsa 1 MacCOBOE YUCIIO
anpa. 3otonsl. PagnoakTuBHOCTH
3aKOH paJIM0aKTUBHOTO pacHaja.

114 CBolicTBa HOHU3UPYIOIIETO U3ITyUEHUS.
Brnusinue pagnoakTHBHOCTH Ha JKUBBIE
opranu3Msl. Jlozumerpus

115 DHeprus CBS3U HYKJIOHOB B SIIpE.




SAnepusie cunbl. Jledekt maccol sapa.

S nepHble peakuuu. AnepHble pEaKTOPBHI.
[Ipobnemsl ynpapisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOIMUECKUE
aCIIEeKThI Pa3BUTHS SIIEPHOM SHEPreTUKU

116

Metobl perucTpauyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
Baprionbl, ME30HBI U JICNTOHBI.
[Ipencranenue o CtaHAapTHON MOJACIH.
KBapk-riatoonHas Mojieib aJpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTUHBI MUPA

118

119

120

121

Otanbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BsCHEHUS PUPOJIBI KOCMUYECKIX
00BbeKTOB. METO/ Il aCTPOHOMHUUYECKHUX
HUCCIe0BaHuN

CoBpeMEHHBIE ONITUYECKUE TEJIECKOIIBI,
pauoTeNnecKonsl, BHEaTMOC(hepHas
aCTPOHOMHS

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE IBUKEHHE

122

Comaeynas cucrema. CoJHIle.




123

124

ConneyHast akTUBHOCTb. cTOUHMK
sHeprun CosHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Junarpamma "crniekTpanbHbINA KJIacc —
CBETUMOCTB"

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIbHOCTHU

125

BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHbIe NPECTABICHUS O
POMCXOXKACHUH 1 dBoJroru CoiHIa 1
3BE3/. DTamnbl )KU3HU 3BE3]T

126

127

128

Muneunsiii [1yte — Hama ['anakTuxa.
Tunel ranakTuk. YEpHbIE OBIPHI B SApPAX
TaJIaKTUK

Bcenennas. Paciuvpenue BeeneHHo.
3akoH Xab6mna. Teopus bonbuioro
B3pbIBA. PETMKTOBOE M3ITyueHHE
MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

129

130

Hepeménnsie nmpobieMbl acCTpOHOMUU

Du3HUeCKU IPAKTUKYM I10 TEME
"HUccmenoBaHue MarHUTHOTO TI0JIST
MMOCTOSTHHBIX MarHUTOB" WIIH
"UccnemoBanue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JIEMCTBUSA NOCTOSHHOI'O MarduTa Ha
paMKy ¢ TOKOM"




131

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIbl AMIiepa
oT cuibl Toka" win "OnpenesneHue
MarHMTHOM MHIYKIIUM Ha OCHOBE
u3MepeHus cuibsl Ammepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
3JIEKTPOMAarHUTHOM MHIYKUIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO 1oia"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
camounaykiuu" win "COopka Moaenu
3JIEKTPOMAarHMTHOrO reHeparopa’

134

Pu3nYecKuil NPAKTUKYM 110 TEME
"Nzmepenue nepuoja CBOOOHBIX
KoJ1e0aHUM HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

135

136

Pu3nYecKuil IPAKTUKYM 110 TEME
"IIpeobpa3oBaHue YHEPTUU B
MPY’KNHHOM MasiTHUKE"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanre nMepeMeHHOr0 TOKa 4epe3
MIOCJIEIOBATEILHO COSTMHEHHEBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOP" UIn
"HUccnenoBanue paboThl HCTOUHUKOB




CBETa B LIETIH NTEPEMEHHOT0 ToKa"

DuU3nYeCKU MPAKTUKYM 10 TEME
137 "N3yueHnune nmapameTpoB 3BYKOBOM
BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne nokazaresns npeaoMiIeHUs

138 | "
crexia" wiu "llonyyenne usoOpakeHus B
CUCTEME U3 IJIOCKOTO 3epKalia ¥ JTUH3bI"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
139 paccTosiHUS OT BellecTBa (Ha MpuMepe

Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSIHHS PACCEHBAIOIINX
uH3"

Du3HUeCKU IPAKTUKYM I10 TEME
140 "Habmronenue nudpakuuu,
UHTEepEPEHINH U MOJIIpU3alMU cBeTa"

Pu3NYecKuil TPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
141 PENATUBUCTCKUX YacTull (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM T10J1e)"

Pu3n4ecKuil TPAKTUKYM I10 TEME
"N3mepenne nocrossHHOM [1nanka Ha
142 OCHOBe HcciieioBaHus Gpotorpgexra"
w "HccnenoBanne 3aBUCUMOCTH CHJIBI
TOKA 4Y€pe3 CBETOAUO]I OT HaNpsbKeHus"




143

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

144

Pu3n4eCcKui IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (oHA ¢
WCIIOJIb30BaHUEM JIO3UMETpa' Uin
"N3ydyeHue noriaoumeHus 0era-4acTull
aTrOMUHHEM"

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habsmroienus 38€31H0r0 HEbOa
HEBOOPYKEHHBIM I'1a30M C
UCII0JIb30BaHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUN AJIs ONIPEACIICHUS
HOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IHs
CeBepHOro noymapus 1 sipkue 3BE3/1bl1"
win "HaOmonenus B reneckon JIyHsl,
MJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIUIeHUH"

O06o0meHre U cucTeMaTr3aIus 3HaHHM.
Ponb pusuku u actpoHOMUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJIbHOW U ATHYECKOH cepax
JIEATEILHOCTH YeIOBEKa

O00011eHME U CUCTEMATU3 AN 3HAHUI.
Posib 1 MecTo (hM3KKH U ACTPOHOMUH B
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COBPEMEHHOM HAyYHOU KapTUHE MUPA

O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUH.
Ponw dusmnueckoii Teopun B
dbopMUpOBaHUHU TIPENICTABICHUI O
(GU3HYECKON KapTHHE MHUPa, MECTO
¢du3uveckoil KapTHHBI MUpa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJCTABICHUN O PUPOC

149

150

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "Kuuemaruka"

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "Kunemaruka"

151

O060011IeHNE U cUCTEMATU3AIMs 3HAHUN
o teme "lunamuka"

152

153

O000111eHHE U CUCTEMATU3ALNS 3HAHUM
no teme "Craruka TBepAoro tena'
O000111eHHE U CUCTEMATU3ALNS 3HAHUN

1o TeMe "3aKOHBI COXPAHEHUS B
MeXaHHUKe"

154

O00011eHne U CUCTEMaTU3aLNS 3HAHUI
1o Teme "OCHOBBI MOJICKYJISIPHO-
KMHETH4YeCKOU Teopun"

155

156

O00011eHne 1 cUcTEMaTU3aINs 3HAHUI
o teMe "Tepmogunamuka. TemnoBbie
MaluHe!"

O00011IeHHE U CUCTEMATU3ALUS 3HAHUMN




157

158

1o Teme "ArperatHbie COCTOSIHUS
BeuiecTBa. Pa3zoBble nepexoabl”

O000111eHrEe U cUCTEMaTU3aLNS 3HAHUI
o TeMe "DiekTpuyeckoe mnoJe"

O0o01IeHre U CHCTeMaTU3alus 3HAHUH
1o TeMe "[10CTOSAHHBIN IIEKTPUYECKUI

n

TOK

159

160

161

O06001eHne U cucTeMaTu3alus 3HaHUK
no reMe "Toku B pa3nn4HbIX cpenax”

O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI
o teme "MaruutHoe moJe"

PesepBusiit ypok. O60011eHNE U
CUCTEMATHU3aIUs 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKus"

162

Peseprubiit ypok. O60011eHIE U
CUCTEMATHU3AINAA 3HAHUH 10 TEME
"Mexanndeckue Konedauusg"

163

164

165

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3aIHsI 3HAHWH 110 TeMe
"DreKTpoMarHuTHbIE KosieOaHus"

PesepBublit ypok. O6o0mIeHNE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"MexaHn4eCcKHe U IIEKTPOMATHUTHBIE
BOJIHBI"

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe




"Onruka"

PesepBHbIil ypok. O0001ICHHE U
166 CUCTEMATHU3ALNA 3HAHUH 110 TEME
"OcuoBsl CTO"

PesepBHeiit ypok. O600ICHHE 1
167 CUCTEMATHU3ALNA 3HAHUH 110 TEME
"KopnyckyisipHO-BOJIHOBOM Jyanu3m"

PesepBHeIit ypok. O600IICHHE U
168 cucTEeMAaTU3alUsa 3HAHUN 110 TEME
"du3uka aroma"

PesepBHeIit ypok. O600IICHHE 1
169 CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"®u3uKa aTOMHOTO SApa U

3JIEMEHTapHbIX yacTull"

PesepBHslit ypok. O60011eHNE U
170 cHUCTeEMaTH3alus 3HAaHUH 110 TEME

"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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