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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuu,  pealu3yloIMX  OCHOBHbIE  00pa30BaTelIbHBIC
IPOrPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4e0HOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIMXCH.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIel
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYy4aIOLIUXCS CpPEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuenue kypca (u3ukd yriayOJIEHHOrO YpOBHSI MO3BOJISIET PEaM30BaTh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO Ha CO3JaHUe YCIOBHM NSt
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI Il TMPOJOJDKEHUS OoOpa3oBaHMs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUA IO Pa3IMYHBIM  (PU3UKO-
TEXHUUYECKUM U HH)KEHEPHBIM CTIICIIMATbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaensoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yiabTaTaM OOydYarolIUXCsl, OCBOMBIIIHMX
nporpamMmy 10 (HU3UKE HA YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yI1yONE€HHOM YPOBHE, SIBJISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJI€ PEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMMa mo ¢u3nKe HMeEeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX IIPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX



MOJXOJOB K MpenoAaBaHui0 (U3UKK Ha YrIIyOJEHHOM YpOBHE IMpPH YCJIOBHUHU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkatoeM mupe. LkonpHBIN Kype (U3NKK — cCcTEMOOOpa3yroInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
IpUMEHEHNE (U3NYECKUX 3HAHUM ONpEeNeiwsio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTHUHBI MUpa 00ydaromierocs, B (popMupoBaHUE YMEHUN NPUMEHSATh HayYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJAEPIKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (U3MKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce SBIsSIETCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoi nanpagnennocmu. Kypc pusuku yriay0iaEHHOTO ypoOBHS
MPeAnosaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. Ilpum 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke 00CYXJIEHUs
npo6JieM palOHAIBHOTO MPUPOONOIb30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO IKCIIEPUMEHTA Kak
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MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. lms yrioyOGnaéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 JSKCIEPHUMEHTA,
BKJIIOYAIOIIETO (PpOHTANbHBIE YYCHHUECKHE OIBITHl IMPH H3YYEHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOOUM B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOSTENbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUU.

B nporpamme 1o (Qu3MKe CcHCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKTUKyMa MpPEJICTaBlIeHAa €IUHBIM IepedHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MpoIecca UCXO0I U3 OCOOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU IMPOBOJUTH MpPSAMbIE U KOCBEHHBIE
U3MEPEHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbioe BHUMaHUE yAENSAETCA PEUICHUI0 PAcYETHBIX M KAue€CTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSThH
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOro pasfjesa Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nenioB. [[s KadyecTBEHHBIX 3a/1a4
PUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpencKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bU3UYEeCKOM MOJIENH 71l CUTYaIllMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypce (PU3MKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CcpeaHero odiiero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopaTopHoe 0O0OpyZOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JemoHcTpanonHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIICIOBAaHUSI  U3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.
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JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTudeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYIOBAaHUS JOJKHBI OBITh TIOCTPOEHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHUE HWHTEpeca M CTpeMJIeHUsT OOydYarouuxcsi K Hay4HOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4YeHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHWHN W HAYIHBIX JTOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK 1JI pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHne STUX 1eNield 0oOecreunBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
npouecce U3y4eHus Kypca GU3MKH Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKJIKOYas  MEXaHHMKy,  MOJICKYJSpHYIO  (U3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY U 3JICMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHNE YMEHHUI MTPUMEHATh TEOPETUICCKUE 3HAHUS IS OOBSICHEHHUSI
bu3nYecKuX SBICHUN B MPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MOBCEIHEBHOM XU3HU;

OCBOCHHME CIIOCOOOB pEIICHUsS] pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3MYecKo MOJEeNH, aJeKBATHOW YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3a]a4
WHKEHEPHOTO XapaKTepa,

MOHUMaHUuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO CPEy;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIbHOTO IIJIAHUPOBAHUS W MPOBEIACHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a MW HUHTEpHpeTanuu  WHOOpMAaIWH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;



CO3JJaHHE YCJIOBUM JUISI Pa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JACATENHHOCTH, CBA3AHHOU
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoutcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/ICIIO).

[Ipensnaraemplii B mporpaMMe MO (PU3MKE MEepeyeHb JaO0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COJEPXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. HayuHslii MeTos mo3HaHus u
METO/IbI UCCIIE0OBaHUS (PUZNUECKUX SIBIICHUM.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBLIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYUMH  (a0coiroTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, HWJealbHAasl KUIKOCTb, WACATBHBINM Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOPHUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpa, B PAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHnue cuiibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)xeHue nepemMenIeHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpadukm.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTH KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHWe  MarepuasbHOM  TOYKH 110
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUE CHapsOB, LIEMHbIE, IIecTepéHYaThle W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus mpeebHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpapienue CKOpoCTH PHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEJeICHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI Ta0OPATOPHH).

W3yyenne nABWKEHHS Tena, OpOIIEHHOTO Topu3oHTaibHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
noJI€Ta M HaYaJIbHOM CKOPOCTHIO Tela.

N3yueHune JBHKEHHUS Tella MO OKPY>KHOCTHM C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOpamieHus KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CUil.

Bropoi 3axkoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpaduueckoi MmWUPOTHL. JIBUKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. I'ugpocrarndeckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAOIIMX B PE3YNIBTATE B3aUMOCHCTBUS TE.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEHHOM NOIBEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHI.
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HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeEJd, HMEKOLIET0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIfX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.
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[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumanbHas sHEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOHCOXPaHEHUSIMEXaHUYECKOMIHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHIKOCTH Kak CIEICTBHUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccs B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHnEe HaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rccieqoBaHue N30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOTO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TepMOAMHAMUKU. BHyTpeHHsst »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gercTBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENd, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

N3meHenue TeMiiepaTypsl py ainadaTHueCKOM PacIIupEeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nadbopamopnuie pabomuol, npaKkmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUMIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paCIIUpPEHusl T (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TNIEHKAMH.

CmauunBaHue.
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Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B JIIEKTPOCTATUYECKOM noJie. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.
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KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOPA YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHnsa UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspsana. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomuol, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BETUYHMH C UCIIOJIb30BAHUEM AaHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHHUM, HMCCIEIOBAHUN  3aBUCUMOCTEMN
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOEHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYEeCKUEe YCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢daza konebanuil. CBsI3b aMIUTUTYIBI KOJEOAHUI HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebOaHUW Trpy3a Ha MAacCCHBHOM TMPYXXKUHE C IEJBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.
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Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHUN Ha YIIPYTOM IOJIBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIEOaHUI.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJICOaHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUTMTYO0M CHIIbI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMAarHUTHbIE Kosie0aHusl. BrIHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKAa W HANpsDKEHUS NpU PA3IU4HOM (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBoacTBo, mepegadya u mOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, IMHUU JJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['erepatop He3aTyXaIOMIUX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbiHyXIeHHbIE CUHYCOUATbHbIE KOJIEOaHUSI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.
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YCTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCHOpMATOpA.

Monenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3yuyenue tpancpopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHe0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHenus. llomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpPAHEHHS W JJIMHA BOJIHBL
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXCHHE, MpeJoMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJEKTPOMAarHUTHBIX ~ BOJH:  OTPaKE€HUE,  IPEJIOMIICHUE,
noJisipu3anys, HHTepdepeHns u qudpakius.

[IIkana 3nMeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paOCBSI3U U TeNEBUAEHUS. Pagunonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue ycTpoWcCTBa U MPAKTUUECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepenniuu u qudpakiini MEXaHUIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.

HccnenoBaHre  CBOWMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
peoMIICHUE, MONSIpU3alus, AMPpaKkius, UHTEpPepeHIus.

Oo6napy:xeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHHUN.

24



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3oOpaxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE JUJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB O€I0ro CBeTa.
LBer.

[lonmHoe BHyTpeHHEE OTpaxkeHue. [IpenenpHbIi yroyl MOJMHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroiiie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE M ONTHYeCKass Cujla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH U OTHOCHUTEIBHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa nyda, MPOLIECANIETO JWH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCMMYMOB IIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHn4eCcKkrue YCTPOWCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, JIYIA,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.
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Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHS CBETA.

Habnrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBO/IA.

HccnenoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenn MUKpocKoIa, TeJIECKOna.

HaoOmronenue natepdepeHinm cBera.

HabmroieHue 1BETOB TOHKUX IIJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuzaluy CBeTa.

[IpumMeHeHune noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepeHune rnokasaTess peJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

HaOmronenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue nossipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHOro U3IyuyeHus: Ha ABYX IIEsX.

Hab6nronenue nucnepcun.

HaOmronenue u ucciaegoBanve 1u(ppakiinoOHHOTO CIIEKTpa.

N3mepenue IMHbI CBETOBOU BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHH OTHOCUTEIHLHOCTH.

I'panunbl  NPUMEHUMOCTM  KJIacCMYeCKOM  MexaHuku.  [loctynarel
CIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoanust  Jlopenma.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHHE
BPEMEHU U COKPAILEHUE JIIMHBI.

DHEPrusi U UMITYJIbC PEJISITABUCTCKON YaCTHUIIbI.
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CBs13b MaccChl C SHEPrUel U UMITYJIHLCOM PENATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOIECCH: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HOHEPIUM  PEIATUBUCTCKUX dacTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBECHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl poTodPderra. YpaBHeHHE
OuinmTenHa 11 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenne cBeta (B YACTHOCTHM, [aBJI€HHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarolrylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHOoBBIE cBOMCTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3AIMU JABWXKYyIeWcs dactuibl.  KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeETHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMuUKym.

UccnenoBanue ¢poTope3ucropa.

N3mepenune nocrosiHHoi [nanka Ha ocHOBE uccinenoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.
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[Toctynatel bopa. U3nyuenue u norsiouieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCcTpoHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

Habronenue TMHeHyaToro CrekTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Anbda-pacnang. DJNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTHBHOTO pacnaja. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBenHblil QoH nznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIusl.

EnuHCcTBO pmznueckoi KapTUHBI MUPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sfepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.
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N3yuyenune nornomeHus 0eTa-4acTuIl aTFOMHUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Ortarbl pa3BUTHS acTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUIAMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3/I.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IIOCJIEAOBATEIIbHOCTU. BHYyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKAECHUU U dBomonnu CosHIa U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapel. YEpHbIE OBIPBI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGnrogenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C HMCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JIs1 ONpEIeSICHHs TTOJ0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

HaGmronenuss B Teneckon JIyHbI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3nvecKuil MPaAKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUNA  3aBUCHMOCTEU
bU3MYeCKuX BETWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).
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O06o0maroniee NOBTOPEHUE.

O0o0uIeHNe U cucTeMaTH3alus COJEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKA», « DIEKTpoauHaAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CIENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
¢buznyeckoil Teopuu, posb GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3NYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

NUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusnMyeckas BeIWYUHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GYHKIUMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIE€CTBO. BEKTOPHI M WX MPOEKUUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHLHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobéMa Tel.

Bbuonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpone, KoseOaTeabHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpPa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaTbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoBUTaTENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHIYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,
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NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIC
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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IINIAHUPYEMBIE PE3VJbBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBLIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOINOBOCIIMTAHUSA

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4Yarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKHX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYyIpaBJIieHMHM B oOpa3oBaTeIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUMAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOTOBOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBECHHOTOBOCIIUTAHUSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B I€ATEILHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMBOTO OYAYILIETO.

ICTEeTHYECKOTOBOCIIUTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
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TPYAOBOTOBOCIIUTAHUS:

UHTEpEC K pa3imdHbIM chepam MmpodecCHOHATBHON JAEITSILHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OyayIei mpodecCHr U peain30BbIBATH COOCTBECHHBIC
KM3HCHHBIC IIJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHKEHUHU BCCH JKU3HHU.

IKOJOTHYECCKOTOBOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPOOIIieM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JICMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpPEHUE OIbITa ACATEIbHOCTH SKOJOTHYECKON HAmpaBJICHHOCTU Ha
OCHOBE UMEIONINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAYYHOW IEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIHCKYIO
JESITEIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3zoBblestornueckueeicTBUA:

CaMOCTOATENFHO  (OopMyNnUpoBaTh U aKTyaIM3UPOBaTh  IMPOOJIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPENCIATh MENN JCATEIBHOCTH, 3a/1aBaTh MMapaMeTPhl U KPUTEPHUH HX
JOCTHIKCHHSI,

BBISIBIIAITH  3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
bU3MYECKUX SIBICHUSIX;

paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOIIUXCS
MaTepHAIbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,
KOOPJIMHUPOBATh M BBIMOJHATH pPa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
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Bba3zoBnienccienoBarebCcKue1eCTBHA

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHSAMHA M METOJIAMHU
busznuecKoil HayKu;

BIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENLCKOM U MPOEKTHOMN
NEATEIbHOCTH B 00JAcTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEp>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BIAJCTh BHUAAMH JIEATEILHOCTH IO TIOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPHpETalUU, MPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCJI€ MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBIIATh TIPUYHWHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPTyMEHTHI  JUIs
JTIOKa3aTelIbcTBa CBOMX YTBEP KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TMONYYCHHBIE B XOJAE PEIICHUS 3aJaddl PE3yJIbTaThl,
KPUTHUYECKU OIEHWBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIHHOMU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATh MMPUOOPETEHHBIHN OITBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nunopmanueii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(POpManuu (PU3HMUECKOrO COJEp KaHUsA
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISAThH TOWCK,
aHallM3, CHCTEMAaTU3allMI0 M WHTEPIpEeTalnio MHPOPMAIUN Pa3TMIHBIX
BUJIOB U (DOPM TIpe/ICTaBIICHUS;

OLIEHUBAThJJOCTOBEPHOCTHUH(POPMAIIH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJOTHMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPTraHU3allMOHHBIX 3a7ad C CcoOJIoIeHueM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepekeHus, MPaBOBBIX H
THUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;
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CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMmyHuKaTHBHBbIEYyHUBEpPCAJIbHbIeyYeOHble1eiiCTBUS:

OCYILECTBIATh OOIIEHME Ha YypokKax (U3UKM MU BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAIbHON paOOThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS TO €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KJOTO yYaCTHMKAa KOMAHJIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATH HUAEH C TO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh  NTO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTu (GU3MKK W aCTPOHOMHU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IJIaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ yYETOM UMEIOUINXCA
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;
JTaBaTbOIEHKYHOBBIMCUTYAIIMSIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

Jienath OCO3HaHHBIA BBIOOp, apryMEeHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATHIIPUOOPETEHHBIUOIIBIT;
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c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbINNHTENICKT:

JIaBaTh OIIEHKY HOBBIM CHUTYAIUAM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MPUEMBI pedIIeKCHU I OIEHKH CHUTYallMH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PELICHUS IO HUX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJBTATOB OCBOCHUS MPOTPAMMBI TIO
buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEIOoJIararoIIni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI PAa3BUTHUSI COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETyJIMPOBAHUS, BKJIIOUYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJallTHPOBATHCSA K
AMOIIMOHAJILHBIM M3MEHEHUSIM U MPOSBIIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
Y yCIIEXY, ONITUMHU3M, HHULIMATUBHOCTh, YMEHUE AECUCTBOBATh, UCXOIS W3
CBOMX BO3MO>KHOCTEH;

SOMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMMaTh ASMOIIMOHAILHOE
COCTOSIHUE JPYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BHICTPAWBATh
OTHOILIEHUS] C JPYTUMH JIIOJAbMHU, 3a00TUTHCSA, MPOSIBISATH HHTEpPEC U
paspemarh KOHMIUKTHI.
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INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM HAy4YHOH KapTHUHE MUDPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJb (PU3UYECKON TEOPHH B
(hOopMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHUS NPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLECCOB (SIBJICHUI): HHEpLMaIbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPJOE TEJIO, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajicHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbI ra3, TOUCUHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyaTh ycioBHs (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATH MEXAaHMYECKHE IPOLECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuii ["anumes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsSI HUMIYJbca H
MEXaHUYECKON HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHbIe monoxeHuss MKT u 3akoHbl MONEKYISpHOW (U3UKKU U
TEPMOJMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
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raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3UINN SICKTPUUECKHUX
MoJIEM, IPY ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbl OMa ig ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxkoyns—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

ONMKCHIBATh (PUBWYECKHUE TMPOIECCHl U SIBJICHUS, HCIOJb3Ys BEIUYUHBI:
IIEPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSHDKECTH, CHJIa YIPYrOCTH, CHJIa TPEHHUS, MOIIHOCTD,
SHEprusi B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
SHEprusi ymnpyroil aedopmanuu MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJII0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
DHEPrus WJACATHOTO OJHOATOMHOIO rasza, paboTa uIealbHOrO Tasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HAMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, MOTEHLHAI 3JIEKTPOCTATUYECKOIrO MOJH,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIAs CUJa, CWiIa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, JJEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE YYacTKa LEMH C MOCJIEI0BATEIbHBIM M
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUMA:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJEHCAlMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIJIONEepENaut, MIEKTPU3aLUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apSYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIHMUUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHI, TIpU  ITOM
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KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUAEC TpapUKOB C YUYETOM
aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeNIaTh BEIBOJBI IO pe3yJibTaTaM
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
IOJlyYEHHBIE PE3yJIbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeIIoKEHHON
TUMOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromed TpeOOBaHUSIM  3aJlauu,
OPUMEHATh  (OPMYJNbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
¢u3nYeCKUX TEOpPUl TpPH MCMIOJIH30BAHUM MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOAUTH PACUEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh PE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayeCTBEHHbIE 3aJaud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
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HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccnoHalbHOM AesITebHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K xoniy oOyuenuss BII Knacce mpeaMeTHbIE pe3yjbTaThl Ha YTIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMUMAaTh POJb (U3UMKK B SKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA W  JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIHHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GYHKUUNA (pU3Mdyeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECIHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, pois (puszmdyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUMN O
bu3nYecKoil KapTUHE MHUPaA, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeine (u3myeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKHE KOJeOaHusl, MaTeMaTUYECKUIl MasTHUK,
WJICATIbHBIN TPY)KUHHBIA MAsiTHUK, TAPMOHHMYECKHE BOJIHBI, WJICABbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOW MOJIETIN CBETA;
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paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANIEKTPUYECKOro  3apsiia, cuina Awmmepa, cuina JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIbI  TOKa,  IOCTYJIaTbl  CHENUAaJbHOM  TEOpUHU
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIM3UPOBAaTh U OOBICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO paciajia);

ONMMCHIBATh (PU3UYECKUE TPOIIECCHl U SIBJICHUS, HCIOJB3Ys BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIs, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIMS
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia AmIepa, WHIYKTUBHOCTD,
AJIEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMH, JHEPTUsS MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, TOJIHAS DHEPTHs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
AJIEKTPOMATrHUTHASL MHIYKIMS, CAMOWHIYKITHS, PE30HAHC, MHTep(epeHIIUs
BOJIH, Judpakius, JTUCTIEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBI CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpEJICNISITh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJAratOUMe ACTPOHOMUYECKUE IOHATHS, TEOPUH U
3aKOHBI I aHamm3a © OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3 U Beenennoii;
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IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

OINMKCHIBATH METOJIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4YeOHOro OJKCIIEpMMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(Gu3MUecKol MOJEbI0: HAa OCHOBAaHMM aHAM3a YCJOBUS BbIOMPATH
bu3nuecKkue MOJEeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IPU HUCIIOJIB30BAHUM MAaTeMaTMYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM IMOIYYEHHBIX
pe3yIabTaTOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs 3HAHUW U3
pPa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NEeSATEeIbHOCTH 4YEeJOBEKa, CBA3aHHOM C (PU3MUECKMMHU NpOLEcCaMu, C
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MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU TOCTHKCHHM
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIend (PU3NIECKOTO
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJISIpHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETALIUN
nHpopMaruu, TIOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHANMM3UPOBAaTh  MOJNIy9aeMyl0  HWH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIlMOHHbIE " ITO03HABaTEILHBIC YMEHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWs] HOBBIX 3HAHUKA B IIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIIPEACIIATh JACATEILHOCTD
B HECTaHIAPTHBIX CHUTYallMSIX, aJICKBATHO OIICHMBATH BKJIAJ KaKJIOTO W3
YY9aCTHHKOB TPYTIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCnoHaTbHOU ACATEIBHOCTH TI0
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

o/ HaumenoBaHnuepasieioB u
11 TEeMIIPOrpaMMBbl

KoanuecTrBouacos

Bcer

KonTtpouabsHubiepador
bl

IIpakTnyeckuepadoT
bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

1.1 Hay4yHBIIIMETOAITO3HAHUAIIPUPOIBI 6 bubmorexa HOK
' yi A pHpoa https://m.edsoo.ru/f16b68d7
Hroronopaszaeny 6
Paznea 2.MEXAHUKA
bubmuoreka [IOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/f16b68d7
bubnmorexa LIOK
2.2 Aunamiia 10 https://m.edsoo.ru/f16b68d7
N bubnuoreka [{OK
2.3 Cratnkarséprororena > 1 https://m.edsoo.ru/f16b68d7
bubmnoreka IIOK
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroromnopasaey 35
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJIIPHOKUHETUUECKOUTEOP 15 1 bubnmnoreka [JOK
' uu https://m.edso0o.ru/f16b68d7
3.2 TepmonnHamuka. TennoBbleMalInHbI 20 1 bubnunorexa LIOK
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AI‘pCFaTHBIC COCTOAHHA BCUICCTBA.

https://m.edsoo.ru/f16b68d7
bubnunoreka LIOK

33 ®dazoBbIE IEPEXOBI 14 https://m.edsoo.ru/f16b68d7
Hroronopazneny 49
Paznen 4.9JIEKTPOJIUHAMUKA
bubnunorexa LIOK
41 Onextpiriecioenoxe 24 https://m.eds00.ru/f16b68d7
49 H . . 24 bubnunoreka LIOK
: OCTOSTHHBIMAJICKTPHUECKUUTOK https://m.edsoo.ru/fL6b68d7
43 T 5 bubnunoreka LIOK
' O B pasiiHbIxCpesax https://m.edso00.ru/f16b68d7
Uroronopazneny 94
Paznen 5.OU3NYECKUMA IPAKTUKYM
| N bubnuorexa [IOK
>1 PusmrIecKHiMpaKTHiyM 16 16 https://m.edso0.ru/f16b68d7
Hroronopaszneny 16
bubmmoteka IIOK
PezepBHOEBpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

Ne HaumenoBaHnuepasieioB u
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTuyecknepadoTbl

Paznea 1.9JIEKTPOAMHAMUKA

bubmuoreka [JOK
11| Marmurioenone 14 https://m.eds00.ru/39859f1
bu6mmoreka [IOK
12 DEKTPOMATHHTHAAHHAYKUHA 13 . https://m.eds00.ru/39859¢f1
Uroronopazneny 27

Paznea 2. KOJIEBAHUSA 1 BOJIHBI

bu6mmorexa [IOK
2.1 MexanuseckuexoneOars 10 https://m.edso00.ru/39859ef1
bu6nmoreka [JOK
2.2 DeKTpOMarHUTHhIEKOIe0aH s 15 https://m.eds00.ru/39859¢f1
53 MexaHn4ecKue u 10 1 bu6nmoreka [JOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
24 Onruia 25 1 https://m.edso0.ru/39859ef1
Hroronopaszaeny 60

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

bubmuoreka [JOK

31 Ocrosst CTO 5 1 https://m.edso0.ru/39859ef1

Hroronopazneny 5

Pa3znen 4 KBAHTOBAS ®U3UKA
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41 Kopnyckynsipao- 15 bubnmoreka [JOK
' BOJIHOBOWTyaJIM3M https://m.edso00.ru/39859ef1
bubmuorexa [JOK
4.2 o
HsHiaaToMa > https://m.eds00.ru/39859¢f1
43 ®u3uKa aTOMHOTO /1pa U 5 bubnnoreka [JOK
' 3JIEMEHTAPHBIX YACTHI] https://m.eds00.ru/39859ef1
Hroromnopazaeny 25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

DJIEMEHTBIaCTPOHOMUU U bubnnoreka [JOK
5.1 12
acTpou3uku https://m.eds00.ru/39859¢f1
Uroronopazneny 12
Paznea 6. PU3UNYECKH IPAKTUKYM
. bubnuorexa [JOK
61 DHSIHECKIHMPAKTHRYM 16 16 https://m.edso00.ru/39859ef1
Hroronopaszaeny 16

Paznen 7.0 BOBIIAIOIIEE TIOBTOPEHUE

Cucremarusanus U 00001eHe
NPEMETHOTO COJICPKAHUS U

bu6nmoreka [JOK

7.1 15
onprTa He;f,TeHLHOCTH’ https://m.edsoo.ru/39859¢ef1
IpUOOPETEHHOTO NIPU U3YyUEHUN
Kkypca ¢pusuku 10 — 11 kmaccoB
Hroronopazneny 15
PesepBHOEBpems 10 bubmmorexa [OK
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo4acos
Be Jlaramn3 DuIeKTpOHHbIeH(POBLICOOpPa
n Temaypoka KoHTpoabH IpakTuyeck P op P
er yuyeHHs]  30BaTeJibHblepecypchl
/ blepadoThI nepadoThI
I 0
1 ®duznka — pyHIaMEeHTaIbHAS HayKa O IPUPOJIE 1 buGnuorexa [IOK
yH A pHp https://m.edsoo.ru/1beef346
5 HayuHblIil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHs B MPOLIECCE MO3HAHUS
3 npupoabl. HabmroneHre u 5KCepuMeHT B 1 bubmmorexa [JOK
PUPOIEL A P https://m.edso00.ru/34c49931
¢buzuke
bu6nunorexa LIOK
4 CniocoObm3mMepeHnsa(pU3NIeCKUXBeTUIUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOComI0OTHAs M OTHOCUTEIbHAS TOTPEITHOCTH 1 bubnnorexa [JOK
U3MepeHuil pU3nYecKuX BEINYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusnke. Posb u MecTo
5 ¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN 1 bubmmnoreka [HOK
Hay4YHOMN KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JEeSTENLHOCTH JIIOJIeH
Mexannueckoe nBmwkeHue. CucreMa oTcyeTa.
but6mmorexa [IOK
7 OTHOCUTENBEHOCTh MEXAHNUECKOTO IBHIKEHHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimas 1 oOpaTHas3aJaYMMEXaHUKN
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Pannyc-BekTOp MaTepHaIbHON TOYKH, €TO
IIPOEKIIMK HA OCU KOOpAMHAT. Tpaekropus.

bubnunoreka LIOK

lanunes. HennepuumanpHble CUCTEMBI OTCUETA

8
ITepememienue. CKOpOCTb. https://m.edso0.ru/30a108a5
HXnpoeKuuHa0CUKOOpIUHAT
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
9 I'paduueckoe onucanre paBHOMEPHOTO bubmmorexa [JOK
P y P P https://m.eds00.ru/89ba7190
IPSIMOJIMHEHHOTO JBUKECHUS
10 CroxxeHue nepeMeIieHnii 1 CKopocTeil. bubnmnoreka HOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBaomepHoe aBrxkeHue. MrooBeHHast
11 ckopoctb. Yckopenue. [IpsmonuneitHOe bubmorexa HOK
P ' P P https://m.eds00.ru/a99549a7
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 ['padmyeckoe onricanue MPsIMOIUHEHHOTO bubmmoreka [JOK
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOoHOe majeHue. Y CKOpeHrne CBOOOTHOTO
13 mageHus. 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH bubmmorexa [JOK
A ] pA > CKOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMECHH U UX TPaQuKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bubnuoreka [{OK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitnoe nmxenue. JBmkeHne mo
15 OKPYKHOCTH. YTJIOBas U JJMHEWHAsA CKOPOCTb. bubmuoreka [IOK
Ilepnon u yactora. LleHTpoCTpEMUTENIBHOE U https://m.edsoo.ru/33196fbe
MOJIHOCYCKOPEHHUE
bubnunorexa LIOK
16 = KourtponwHas paborta o teme "Kunemaruka" 1
P P https://m.eds00.ru/1242f32e
IlepBrIif 3akod HeroToHa. MHEepinanbHbIE
P , P bubnuotexa [JOK
17 cucremsl oTcuéra. [IpuHIIUT OTHOCUTEIHFHOCTH

https://m.edsoo.ru/5a9e4a64
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18 Cuita. PaBHojielicTByromas cuina. Bropoi bubmmoreka [JOK
3akoH Herotona. Macca https://m.edso0.ru/141d3837
bubnunoreka LIOK
19 B i .T i H
3aumojeicTeue Tein. Tperuitl 3akon HeroTona https://m.edsoo.ru/57dba505
20 [IpuHnun cynepnosunuu cui. Pemenue 3agaq bubnuoreka [JOK
Ha NMPpUMEHEHHE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUSI.
21  DKBHBAJICHTHOCTH IPABUTAIMOHHOM U bubmorexa LOK
N p . https://m.edsoo.ru/9aba2b0a
WHEPTHOUN MacChI
99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubmmoreka [JOK
MaJeHus https://m.edso0.ru/22757f26
JIBukeHHE HEOCCHBIX TET M UX HCKYCCTBEHHBIX
23 cmytHUKOB. [lepBas kocMUYecKasi CKOPOCTh bubmmorexa [IOK
yr P p ' https://m.edsoo.ru/11abfala
3akonsl Kennepa
bubnunoreka LIOK
24 C .3 I'yka. B
H18 YHPYFOCTH. SKOM & yka. Bec Teia https://m.edsoo.ru/Oae2cd84
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnnorexa [JOK
25  JIBmwkeHUWE B )KHUJIKOCTH H Ta3e C YIETOM CHITBI https://m.edso0.ru/1fa86499https://
COIPOTHUBIICHHUSI CPEIBI m.eds00.ru/2ch29676
26 Jasnenue. 'mapocratuueckoe napnenue. Cuia bubmuorteka [IOK
Apxumena https://m.edsoo.ru/a28aa7ad
97 AbcomoTHO TBepnoe Teino. [ToctynarensHoe u bubmuoreka IIOK bubnuoreka
BpalllaTeJIbHOE IBUKEHUE TBEPAOTrO TeNa IIOK https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCHTEIIBHO OCH BpaIllCHUA. bubnuotexa [JOK
[Ineqocumsl https://m.eds00.ru/653d3459
CrnosxeHue CHIl, MPUIOKEHHBIX K TBEPIIOM
P PAOMY bubmuoreka [{OK
29  Ttemy. LlenTp TshKkecTH Tea. Y CIOBUS

PaBHOBECHUA TBEPAOTO TCIIA. BI/I}IBIpaBHOBeCI/ISI

https://m.edsoo.ru/9aa79a7d
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bubnunoreka LIOK

30  Pemenuesamau
s https://m.edsoo.ru/dclcaacO
KonTponbhas pabota no teme "J[uHamuka. bubmmoreka [JOK
31 " 1
CraTukaTBepI0roresia https://m.edso00.ru/9f5a574c
HNmnynbsc maTepualbHOM TOUYKH, CUCTEMBI
MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubmmoreka [JOK
32
MaTepualbHBIX TOUeK. Teopema o https://m.edsoo.ru/4bb8294b
JIBIDKCHUMIICHTPaMace
NmMrtynibe CHITBI 1 I3MEHEHHE UMITYJIbCA Tea.
33  3akoH coxpaHeHHs UMITyIbca. PeakTBHOE bubmorexa [JOK
P YIReE. https://m.edsoo.ru/13f0a221
JIBUOKCHUE
MoMeHT uMITylibca MaTepuaibHONH TOUKH.
34  IlpencraBieHue 0 COXpaHEHUN MOMEHTA bubmorexa [JOK
e P https://m.edsoo.ru/d6532eb9
UMITYJIbCA B IICHTPAIBHBIX MOJITX
bubnuoreka [IOK
35  Pemenuesanau
A https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MaJlOM ¥ Ha KOHEYHOM
36 nepemeniennn. [ paduyeckoe npeacraBieHmne bubnnorexa [JOK
P P P https://m.eds00.ru/913974c7
paboThl cuibl. MOIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37  U3MEHEHHU KMHETUYECKOU YHEPIHHU bubmorexa [TOK
N p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
IToTeHuanbHbIe U HEMOTEHI[UATBLHBIE CHIIBL.
38  IloreHmuannHass SHEPTHS bubmorera TIOK
I priA. https://m.edsoo.ru/554bafcc
BropasikocMuueckasckopocThb
Tpetbs kocMudeckasi ckopocTb. CBsi3b pabOTHI
bu6nunorexa LIOK
39  HENoTEHIMAIBHBIX CHJI C U3MEHEHUEM

MEXaHUYIECKOM OHEPTUU CUCTEMBI TCII.
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3aKOHCOXpaHEHUSAMEXaHUYECKOUIHEPTUn

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40  VYpaBaenue bepHymm s uaeanbHON bubmmorexa [JOK
P PHY At https://m.edso0.ru/f30f43b6
KUJKOCTH
41 KonTponbhas pabota no teme "3aKOHBI 1 bubmmoreka [JOK
COXpaHEHHUs B MEXaHHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 TpupoOI€ TEIIOTHI.
42  Ocnosnbie nonoxenus MKT. {uddy3us bubmmorexa [JOK
' ySuL https://m.edsoo.ru/b0a4445f
bpoyHoBckoe nBr)eHHE
CtpoeHne ra3000pa3HbIX, JKUIKAX U TBEPIBIX
43 Tle Xapakre BE)KGHI/IH 51 B?I,lanMo eﬁcifma bubmmorexa [JOK
- Aap pA A https://m.edsoo.ru/c44d02e2
YaCTHI] BEIIECTBA
44 Macca u pazMepsl MOJIEKyIT (AaTOMOB). bubnnorexa [JOK
KonunuecrBosemectsa. [locrosnHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temmnosoe paBHoBecue. [llkana bubmmoreka [JOK
[enscus https://m.edso0.ru/0070d493
bubmmoteka IIOK
46 P
cruenesanat https://m.edsoo.ru/1531aba5
bubmmoteka IIOK
47 WU irasz. I’
AICTIDHBIITA3. & a30BBICSAROHH https://m.edsoo.ru/1deb2367
48 VpaBuenue MenneneeBa-Kianeiipona. bubmuoreka [IOK
Pemenue 3anau https://m.edso0.ru/8d12c328
but6mmorekxa [IOK
49 A .
OcomoTHasTeMIeparypa. 3akon/lanpToHa https://m.eds0o.ru/14e02d1f
50 N3omnporiiecchl B uaeaabHOM rase ¢ but6mmorexa [IOK
MOCTOSIHHLIM KOJIMYECTBOM BEIIECTBA https://m.edso00.ru/68878d51
51 ['padmueckoe mpencraBiIeHHe U30MPOLIECCOB: bubmuotexa [IOK

u30TepMa, U30X0pa, n3odapa

https://m.edso0.ru/1344327b
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bubnunoreka LIOK

52 Ocrosnoeypasuenie MKT https://m.edso0.ru/c8094721
bu6nmoreka [IOK
S3 | Pemenuesaza https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
54 TepMOHHHaMI{%CKOﬁ CI{CTCMH co cpeaHeii https://m.edsoo.ru/c38af875
KMHETUYECKOM YHEPTrUeH MOCTyNaTeIbHOIO
TEIUIOBOTO ABMIKCHHS €€ YacCTHII
55 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubnunoreka LIOK
teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
" " bubmmoreka [JOK
56  Kontponbnas pabota no reme "OcuoBbel MKT 1 https://m.edsoo.ru/13adad59
TepmonuHamMuyueckasi cucTeMa. 3a/laHue
BHeIHUX ycnoBul st T/ cuctembl. BHemnue
57 Y BHyTpeHHUE napamerpsl. [lapamerpsr T/{ bubmmoreka [JOK
CHCTEMBI KaK CpEeIHUE 3HAUCHUS BEJIIMUMH, https://m.edsoo.ru/5f8d38a3
ONUCHIBAIOLIUX €€ HA MUKPOCKOTTMYECKOM
YpOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMOHpOI/ISBOJILHaSIppeJ'IaKcaI_II/ISI TJI cuctembl bubmorexa LOK
https://m.edso0.ru/8ec512f0
K TEILIOBOMY PaBHOBECHIO
59 Mojenp u1eabHOTO Ta3a B TEPMOIMHAMUKE. bubmuoreka [IOK
YV CIIOBUATIPUMEHUMOCTUITOUMO 1NN https://m.edso00.ru/29355001
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnmnoreka [JOK
BBIPAKEHHE ISl BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178do0
Bripaxenue a1 BHyTpEeHHEN SHEPTUU Bu6mrorexa LOK
61  0AHOATOMHOIO MJEaIBHOTrO rasa.

KBasucrarunueckue u HECTATUYCCKUCTIPOILICCChI
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OnemenTapHas paboTa B TEpMOIMHAMHUKE.

62 B 5 b ccca Ha bubnuorexa [IOK
PIHMCIICHHE PAbOTHL IO IPAQUIY Hpotiecca https://m.edso0.ru/741d5738
pV-nuarpamme
Temnonepenaya kak crocod W3MEHEHHUS
63 . f[ epruu T]] cucrems! 6e3 bubmorexa LIOK
BHYTPEHHEH SHEP https://m.eds00.ru/3d734561
coBepIIeHHs pabOThI
64 K crite bubmuorexa [JOK
OHBEKIHS, TETJIONPOBOIHOCTD, U3ITYY https://m.edsoo.ru/157b54cd
KonnuecTBo TennoTsl. TemioéMKoCTh Tena.
| v JIMYCCTBO TEILIOTHI. Tert "M ™ BuGmmorexa LIOK
ACHBHAA H MOTUIPHAA TEIIOCMIOC https://m.edso0.ru/7ba67355
BEIIIECTBA. Y ICIbHASTEIIIOTACTOPAHUSITOILIINBA
66 Pacuér konnuecTBa TEMIOTHI MIPU bubnuoreka [IOK
Temionepeaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 anuabaTHOM mporecce. IlepBrrii bubnuorexa [IOK
3aKOH TEPMOJIUHAMUKH https://m.edso00.ru/d8098824
68 KonuuecTBo TemoThl 1 paboTa Kak MephI bubnnorexa [JOK
W3MEHEHUs BHyTpeHHel sHeprun T /I cucteMsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0H TepMOTMHAMHKH IS
69 y u Hp a:H B HBIXI[H €CCoB bbmmorexa [JOK
PABHOBCCHBIX H HEPABHOBCC port ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMOoCThITPUPOTHBIXITPOIIECCOB
N bubnuoreka [{OK
70 [Ipunnune! aeiictBus TernoBbix Mammud. KIT/ https://m.eds00.ru/2e945513
bu6nunorexa LIOK
71 Makcumansnoe 3nadenue KIT/I. [luxkn Kapuo https://m.eds00.ru/fe3857b9
bubnunorexa LIOK
72 | Pemenmesanas https://m.edsoo.ru/b3efal8b
73 DKOJOTHYECKHE aCTICKTHI NCIIOb30BAHMS bubmuoreka [{OK

TEIUIOBBIX JIBUTATEIICH.

https://m.edso0.ru/9867aaa7
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TennoBoe3arps3HEHUEOKPYKAIOIIEHCPE b

74 Pemenuesanau bubmmorexa LJOK
https://m.edsoo.ru/c8c70432
75 O06o001IeHre U CUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
teme "Tepmoannamuka. TeroBbieMalinHb!" https://m.edsoo.ru/28d62b3f
76 KoHnTponbHas pabota 1o Teme 1 bubnmnoreka HOK
"Tepmoaunamuka. TernoBbieMalnHb" https://m.edsoo.ru/1b6e26c5
[TapooOpazoBanue u koHaeHcanus. Mcrnapenue
77 u KFI)dHeHl:de P bubnuorexa [IOK
' https://m.eds00.ru/6f8e6777
VY nenpHasgTerIoTanapooOpa3oBaHUs
HacepimeHnHbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTb IIOTHOCTH U
JABJICHUSI HACBIIIECHHOTO 1apa OT
78  TemriepaTyphbl, UX HE3aBUCUMOCTb OT 00BbEMaA bubmmorexa [JOK
PATYPHL, https://m.edsoo.ru/f5c17d02
HACBIIICHHOTO Tapa.
3aBHUCHUMOCThTEMIIEPATYPHIKUTICHUSOTIABICHH
S B KHUJKOCTH
79 BnaxxnocTs Bo3yxa. AGComoTHAs U bubmuoreka [IOK
OTHOCHUTEJIbHAS BIIAXXHOCTD https://m.edsoo.ru/30ebbb79
bubmmoteka IIOK
80  Pemenwmesamau
A https://m.eds00.ru/18e95ff3
81 TBépnoe teno. Kpucraminueckue u amopgHbie bubmmnoreka [HOK
Tena. AHU30TPOIUSICBOMCTBKPUCTAIIIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue u KpuctammMsanus. Y 1enbHas bubmuorexa [JOK
teryioTa miaBieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTskenue u
but6mmorekxa [IOK
83  cxarue. Cneur. Moayns FOwra. [penen

ynpyrux aedopmaruii
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TeroBoe pacluMpeHne KUAKOCTEN U TBEPIBIX

84  Ten. AHrapMOHU3M TEIUIOBBIX KOJeOaHUN bubmmorexa LIOK
' P https://m.edsoo.ru/7ba5edf2
YaCTHII BEIIECTBA

85 [IpeobpazoBanue sHepruu B (ha30BBIX bubmuoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 Ypasnennereniosorobananca https://m.edsoo.ru/ab1521fb

bu6nmoreka [IOK

87 P

cHicHHesaat https://m.edsoo.ru/8ab7f40d
IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
88  sBnenwus. [laBieHHE 1O UCKPUBICHHON bubmmorexa [JOK
' AL HCKD https://m.eds00.ru/b42f1f97
MOBEPXHOCTHIO xuaKocTH. Dopmynallannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
89  Teme "ArperaTHble COCTOSIHHSI BEIIECTBA bubmmorexa [JOK
P . H ' https://m.edso0.ru/0b52575¢
®dazoBbIEIIEPEXOBI

90 KonrtponbHas padora no reme "ArperatHsie 1 bubmmnoreka [HOK
cocTosiHus BemecTsa. PazoBeleniepexoanbl” https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tei U €€ MPOosIBJICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buma bubmuoreka [IOK
JJIEKTPUYECKUX 3apsAn0B. IIpoBogHuKY, https://m.edsoo.ru/laff445f
JUAJIEKTPUKU U TTOITYIPOBOJHUKHI

92 DIIeMEHTaPHBIN JIEKTPUUECKUM 3apsii. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24

93 Bzaumopeinicteue 3apsanoB. Toueunsie 3apsbl. bubnmoreka [JOK
3akon Kymnona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94  Pemenume3amaq https://m.edsoo.ru/6b87ec5ahttps://
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTD IEKTPUYECKOTO MOJIS.
[Ipo6usii 3apsa. JInaun HanPsHKEHHOCTH bubmuoreka [IOK

96
ANEKTPUUECKOT0 1oJisd. OqHOpOaHOE https://m.edso0.ru/3dac6957
AIEKTPUUECKOE TOJIe

97 [ToTeHIManbHOCTD AAEKTPOCTATHYECKOTO MOJIA. bu6nmoreka [IOK
Pa3HOCTh NOTEHIIMAJIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[TorenuuanbpHas SHEprus 3apsia B

98  anexkr L(I)CTaTI/I‘leCKOI\fI) oJie o bubmorexa [IOK

P ' https://m.edsoo.ru/af5fa389

[ToTeHnHnamIeKTPOCTaTUIECKOTOTIOIS

99 CBs13b HANPSHKEHHOCTH TOJIS U PA3HOCTH bubmmoreka [JOK
MOTEHIIMAJIOB JJISI DJIEKTPOCTATUYECKOTO TOJIS https://m.edsoo.ru/df7a6838

10 [IpuHIUIICYTIEPTIO3UITUUAICKTPUIECKUXITONIECH bubmmorexa [JOK

0 DHHIHTEYHIED B P https://m.edsoo.ru/Ocfe4a6c

10 Pelenesatas bu6mmoteka IIOK

1 A https://m.edsoo.ru/5a582263

10 = Tlone Toueunoro 3apsiga. [Tose paBHOMEPHO bubmuoreka [IOK

2 3apsHKEHHON Cephl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO O0BEM

10 niapa pHone aII;HOMepHO 3apsKEHHOU ’ bubmmorexa [TOK

3 pa- ? P P https://m.edsoo.ru/f7a665ee
OECKOHEYHOM TIOCKOCTH

10 = IIpoBOJHHKH B 3JIEKTPOCTATUYECKOM IOJIE. bubmuorexa [IOK

4 VYcnoBue paBHOBECUS 3apsI0B https://m.edso00.ru/32405eab

10  JIupJIeKTPUKH W TIOJYIIPOBOTHUKHY B bubnuotexa [JOK

5 ANEKTPOCTATHYECKOM I10JIE https://m.edso0.ru/060ebab5

10 = KonneHncarop. DneKTpoEMKOCTh bubmuotexa [IOK

6 KOHJIEHCATOPa. DIEKTPOEMKOCTD IIIOCKOTO https://m.eds00.ru/845b4f73
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KOHJICHCaTopa

MOICPCUYHOTO CCUCHUA

59

10 ITapaiuiensHOECOE TMHEHUEKOH IEHCATOPOB bubnnorexa LHOK

7 P a A p https://m.edsoo.ru/d11e8ce?

10 [TocnenoBarenpHOECOE TUHEHUEKOHIEHCATOPOB bubmorexa HOK

8 A . a p https://m.edso0.ru/1e992920

10 DHeprusg3apsHLKEeHHOTOKOHAeHcaTopa buGnuorexa [IOK

9 p P A P https://m.edsoo.ru/73a34f18

11 bubmuoreka [{OK

0 Pemenneszamau https://m.edsoo.ru/5fb2acb5https://

m.eds00.ru/27434040

11 JIBmkeHUe 3apsHKEHHOHN YacTHIIBI B bubnuorexa [IOK

1 OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac

11

5 Pemennesamau

11 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bu6nmorexa LIOK

3 Teme "DeKTpudeckoe moje" https://m.eds00.ru/5752603f

11 = KonrtposbHas pabora 1o reme 1 bubmmnoreka [HOK

4 "Onexrpuueckoe nomue" https://m.edsoo.ru/cefe90e9
Cuna Toka. ITocTostHHEBIN TOK. Y CIIOBUS

- CYIIIECTBOBAHHUS ITOCTOSIHHOT'O DJIIEKTPHUECKOTO bubmorexa HOK

5 yu P https://m.edso0.ru/233311b5
TOKa

11 bubnuoreka [{OK
)51 .H

6 crounmuicu Toka. Hanpsbierme u S/1C https://m.edso0.ru/0839a115

11 = 3akon Oma g ydacTka IeTnu. bubmuoreka [JOK

7 DNEKTPUUECKOECOTIPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBHCHUMOCTE COIIPOTHUBIIEHUS OJHOPOIHOTO

- IIPOBOJIHUKA OT erI; JINHBL U Hnl(l) ;) :Il bubmmorexa TIOK

8 poBoa a e https://m.edsoo.ru/95fcdf51
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11  VYpaenbHOE COMPOTHUBIICHUE BEIIECTBA. bubmmoreka [JOK

9 Pemrenue 3amau https://m.edso0.ru/437f8300
12 TlocnenoBarenbHOE, MapayUICIbLHOE, bu6nmoreka [IOK

0 CMEIIaHHOE COeTMHEHHE IPOBOTHIKOB https://m.edso0o.ru/236f7e07
12 = Pacuét pa3BeTBIEHHBIX AIEKTPUUECKHUX IEEHl. bubmmoreka [JOK

1 [TpaBuna Kupxrodga https://m.eds00.ru/1794cf37
12 PelIermesanas bubnunoreka LIOK

2 A https:/m.eds00.ru/3881b469
12 = PaGota 3nekTpuueckoro Toka. 3akoH Jkoyis bubnnorexa [JOK

3 —Jlenna https://m.edsoo.ru/a3605c5¢
12 PeleHesanas bubnunoreka LIOK

4 s https://m.eds00.ru/6761bfOf

12 MOonIHOCTh 3JIEKTPUYECKOro ToKa. TernoBas bubnunoreka LIOK

5 MOIIHOCTb, BBIJIETIIEMAsl HA PE3UCTOPE https://m.eds00.ru/99750a6f
12 Pelenmesanat bubnuoreka [{OK

6 A https://m.edsoo.ru/eb72fc24

12 3JIC u BHyTpeHHEE CONPOTUBIICHHE bubmmnoreka [HOK

7 HCTOYHHKA TOKa https://m.edso0.ru/72d453af
12 3akon Oma juist MOTHOMU (3aMKHYTOH ) bubmuoreka [IOK

8 AIIEKTPUICCKON IIETTH https://m.edso0.ru/221f40fb

12 Pelenmesanat bubnuoreka [{OK

9 A https://m.eds00.ru/3580b679
13 MOITHOCTBPUCTOYHUKATOKA bubmorexa [JOK

0 = https://m.edsoo.ru/a0ae51d8
13 KopoTkoe3zambikanue bubmorexa [JOK

1 p https://m.edso0.ru/546f5632
13 = Konnencatop B ey MOCTOSTHHOTO TOKA bubmuoreka [IOK
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https://m.edso00.ru/35368f3e
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13 PellIeriesanas bubmoreka LIOK

3 A https://m.edsoo.ru/4410cef0

13 Pemenue 3amau o teme "IlocTOsTHHBINHM bubnnorexa [{OK

4 3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29

13 Pemenue 3ama4 o teme "TIoCTOSTHHBIM bubnnorexa [{OK

5 ANEKTPUUECKUH TOK" https://m.edsoo.ru/744261b8

13 Pemenwue 3agau o teme "IlocTOSHHBIN bubnuoreka [IOK

6 AIIEKTPHUYECKUI TOK" https://m.edsoo.ru/eb5d4687

13 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubnunoreka LIOK

7 teme "TlocTOSIHHBIN AIeKTpUUECKU TOK" https://m.edsoo.ru/bfd7a050

13 = Konrtponpnas padora no teme "TlocTosHHBIN 1 bubnuoreka [IOK

8 IEKTPUICCKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpUYecKas MPOBOJUMOCTD PA3ITUYHBIX

13 BC eCI;B DneKT qucsnﬁ TOK BpMeTaJmax bubmorexa HOK

9 HHIECTE. P ' https://m.edsoo.ru/da794295
CBepXInpoBOAUMOCTh
DNEKTPUUECKUId TOK B paCTBOpPaxX M paciiiaBax

14 ek pOJ'II/ITOB P P P bubmuoreka [JOK

0 P ' https://m.eds00.ru/4b423491
3akonbiPapages AnadIeKTPoIn3a

14 OnexTpudeckuii TOK B razax. [lnasma bubmorexa LOK

1 P ' https://m.eds00.ru/92d92f76

14 Dnextpuyeckuil TOk B Bakyyme. BakyymHbie bubmuoreka [IOK

2 npuOopbI https://m.edsoo.ru/2E+160

14 DNEKTPUUECKUUTOK B TOTYIPOBOTHUKAX bubmorexa HOK

3 P YHPOBOA https://m.edso0o.ru/ab61c660

14 [TomympoBOTHUKOBBIETIPUOOPHI bubmorexa I[JOK

4 YHPOBOX pubop https://m.eds00.ru/83622200
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14

14

14

14

14

15

®uznyeckuil npakTukyM 1o teme "M3mepenue
CWJIBI TOKA U HAIIPSDKEHUS B IIEMH MIOCTOSTHHOTO
TOKa MPY MOMOIIM aHAJIOTOBBIX U U(POBHIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ upoBoit 1aboparopuei mo pusuke.
[Tpumepsn3mepeHNAPU3NIECKUXBETUINHIIPU
MOMOUIUKOMIbIOTEPHBIXJATYNKOB"

®dusznyeckuil mpakTukyM no teme "M3ydenue
HEPABHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
onpeAesieHuss MTHOBEHHOM ckopocTh"

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOpPEHUS IPU MPSMOJIUHEITHOM
PaBHOYCKOPEHHOM JIBI>KEHUU 10 HAKIIOHHOM
mwiockoctu" nnn "UcciaenoBanue 3aBUCUMOCTU
MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
IBIOKeHun"

®duznyeckuil NpakTUKyM 1o teme "M3mepenue
YCKOpEeHUs: CBOOOHOTO NaieHus" 1in
"HN3yueHue NBMKEHUS Tejaa, OPOLIEHHOTO
TOPU30HTAIIBHO"

®uznyeckuil npakTukym 1o teme "M3ydyenue
JBUKEHMS T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
10 MOAYJIO cKopocThro" nin "HMccienoBanue
3aBHCUMOCTH MEepHOAa 00paIeHus
KOHMYECKOI'0 MasiTHUKA OT €ro napaMeTpos”

®usnueckuil NpakTukyM 1o teme "M3mepenue
PaBHOACHCTBYIOUIEH CHIIBI TPU ABUKEHUHU
OpyCKa 0 HAKJIOHHOH IIOCKOCTH" WITH

19
"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH

62

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bubnunoreka LIOK
https://m.edso0.ru/6960b6ef

bubmnoreka IIOK
https://m.edsoo.ru/d1ea2402

bubmnoreka IIOK
https://m.edsoo.ru/bcf53514

bubanoreka [JOK
https://m.edsoo.ru/0b34db84
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BPEMCHH JIBHKEHUS OpycKa 110 HAKIIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro
maccer”

15

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM
obpasrie, ot ux nedopmarun" wim "M3yyenue
JBUKEHHS] CUCTEMBI T, CBA3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 nerkuit 610K"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

15

15

15

®uznyeckuil npakTukyM no teme "M3mepenue
K03 pHIHEeHTa TPEHUS 110 BETUIUHE YTIIOBOTO
koaddurmenta 3apucumoctr Frp(N)" wm
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
koddunmenToM tpenus" uinu "Usydenue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yClIOBUN PaBHOBECHUS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalleHus" WIn
"KoHCTpyHpoBaHUE KPOHIITEHHOB U pacyeT
cun ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPJOTO TEJA, UMEIOLIETO
TJIOMIA/h OTIOPHI"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 10 TOPMO3HOMY MyTH" WU
"N3MepeHune Cuibl TSITM, CKOPOCTH MOJEITH
AJIEKTPOMOOUJISE U MOIITHOCTH CHJIBI TATH' WIN
"CpaBHEHUE U3MEHEHHS UMITYJIbCA TENa C
uMITysibcoM cuitbl” uu "MccnenoBanue

63

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

bu6nunorexa LIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo0.ru/856fh28e
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COXpaHEHUS UMITYJIbCa IPU YIPYTOM
B3aumoieicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTUH Tella 110 TOPMO3HOMY

n

nyTu

®uznyeckuil npakTukyM o teme "M3yduenue
U30TEPMHUUYECKOrO Ipolecca (PEKOMEHI0BaHO

15  wucnonp3oBanue nudpoBoi madboparopun)" uiu 1 bubnunoreka LIOK
5 "N3ydyeHue n30XopHOro npoiecca" uiu https://m.edsoo.ru/e0fe7e07
"N3y4yenue nzobapHoro mnpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"
®uznyeckuil npakTukyM no teme "M3mepenue
yaenbHOU TernoéMkocTu" unu "MccnenoBanue
15 }'Ipouecca OCTBHIBaHHUSA BellecTBa" WIN ) BuGmiorexa LIOK
HccnenoBanue agunadbaTHoro mporecca' uimn 1
6 " https://m.edsoo.ru/2f2faa61
W3ydeHue B3aMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHUCTBUS U
TEeMIIepaTyphl KUTICHUS KUIKOCTEH"
@uznyeckuil NpakTuKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCTIapEHUs KUAKOCTEN" Uin
"N3mepeHue yaenbHOM TemIOThI IUIaBJIEHUS
15 apaa” 'I'/IJ'II/I "I:IzyquI/Ie CBOICTB HaCI)II\IJIGHHI)IX BuGmiorexa LIOK
7 napos” it "3Meperne abcomoTHON L https://m.edsoo.ru/6b1a23b5
BJIQYKHOCTH BO3/yXa M OLIEHKA MAacChI IapOB B
HoMenieHun".
N3mepennexod G huiimeHTanoBepXHOCTHOTOHAT
SIKEHUS
15 motee mpespamenit nepri 1 bt morera 10K
8 https://m.edsoo.ru/ec424377

3apsAKECHHOT'O KOHACHCATOpa B DOHEPTUIO

64
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u3nyyeHus ceeroauona” ninm "Mzydenue
MPOTEKaHHUs TOKA B LIETIH, COepKallen
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCIIEI0BATEIbHOM COCTUHEHUH
KOHJIEHCAaTOpoB"

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBaHue CMENIAHHOTO COSTUHEHUS

15  pesucropoB" unu "M3mepeHue yaensHOTo bubnnorexa [JOK

9 COINPOTHUBJICHUS TPOBOJHUKOB" WJIH https://m.edsoo.ru/2b179d98
"UccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIs1 JIAMITbl HAaKaJTuBaHUs "
Ou3nyecKuil MPakTUKYM IO TEME
"Habnronenue annekrponusa” wim "M3mepenue
3apsaa OJHOBAJIEHTHOIO HOHA" MITH

16 "I/?ccne OBaHHE 3aBUCUMOCTH COTIPOTUBIICHUS bubmmorexa [JOK

0 8 'I') https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WK
"CHsiTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKH
nuona"
PesepBuslit ypok. O60011eHNE U

16 CI/ICTEM&TI/ISZP Ws 3HAaHUU 110 TeMe bubmorexa HOK

1 " H” https://m.edsoo.ru/ed017d93

Kunematuka

16 = PesepsHslil ypok. O6001eHuE U bu6mmoteka [IOK

2 crucTemMaTu3alus 3Hanui no teme "JIluHamuka" https://m.eds00.ru/3149956b
PesepBurrii ypok. O000111€HIE U

16 CI/ICTEMaTmZLl:Hs{ 3HaHui o teme "CraTuka bubmorexa I[JOK

3 | https://m.eds00.ru/0f9752ac
TBEPJOTO Tesa

16 = Pesepsublil ypok. O000IICHHE 1 bubnuotexa [JOK
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4 CHUCTEMAaTH3allis 3HAHUI 110 TeMe ""3aKOHBI https://m.edsoo.ru/6c0df9cc
COXpaHEHHUs B MEXaHHUKe"
PesepBHrlii ypok. O0001IEHIE U
16 CI/ICTEMaTmZp us 3H&1H1/H7IIlI 0 teme "OCHOBBI 1 bubmaorexa LIOK
5 R . " https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
PesepsuEblil ypok. O0001IIEHNE U
16 CHCTIe)MaTmZp 1561 3HaHH;IH 10 TEME 1 bubmiorexa LIOK
6 " B " https://m.edso0.ru/Obcc77cl
Tepmoanaamuka. TerioBbIEMAIINHBI
PesepBHEblil ypok. O0001IIEHHE U
16 CI/ICTEM&TI/IBZP U 3HaHI/II7IIlI o TeMe "ArperatHeie 1 Bubmiorexa HOK
7 " P " https://m.edso00.ru/59ca5¢91
COCTOSIHMS BenecTBa. Da30BhICIIEPEXOIbI
PesepBHrlil ypok. O0001IEHIE U
16 CI/ICTEM&TI/IBZP 1501 3HaHHI;II 10 TEME 1 Bubmiorexa HOK
8 " : \ https://m.edso0o0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBHrlil ypok. O0001IEHIE U
16 CI/ICTEM&TI/ISZP 1551 3HaHI/II;IH 10 TEME 1 Bubmiorexa HOK
9 " IUI . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPHUSCKUN TOK
PesepBusblii ypok. O0001IIEHIE U
L7 CI/ICTEM&TI/ISZP us 3HaHI/H7IIlI o teme "Toku B 1 Bubmorexa LIOK
0 B " https://m.edsoo.ru/cc7681d4
pa3IMYHBIX cpeaax
OBILIEE KOJIMYECTBO HACOB I10 17 8 16
[TPOTPAMME 0
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11 KJIACC

Ne KoumnuectBouyacos
aran3 DyIeKTpOHHbIeUPOBLICOOPA30OBa
n  Temaypoka Be Konrpoabubie IIpakTuyecku A y P op P
YyeHHus TeJIbHbIepecypChl
/ ero  padothl epaldoThbl
n
B3anmopeiicTBre MOCTOSTHHBIX
1 MAarHuTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [JOK
pPOBOA ) https://m.eds00.ru/487a8593
MarnutHoenone. ['unorezaAmnepa
BexTop MarHuTHON UHAYKIIHH.

5 [IpuHuun cyneprno3unumn 1 bubnnorexa [JOK
MAarHUTHBIX MOJIEH. https://m.edsoo.ru/4clabcch
JIMHUMMAarHUTHOUMHYKIIUHA

3 MarsuTHO€ noje NpOBOJHUKA C 1 bubmmoreka [JOK
TokOM. OnbITOpcTena https://m.edso0.ru/d35d5262

4 Cunia Amriepa, e€ HampaBJICHUE U 1 bu6nmorexa LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6nmorexa LIOK

5 Pemennesana 1

HHeHmesanat https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DneKTpOnu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U

7 MOAyJib. JIBH>KEHHE 3apsSKEHHON 1 bubmuoreka [IOK
YacTULI B ONHOPOIHOM https://m.edsoo.ru/c97afaal
MarHuTHOM TIOJIe

8 Pemenunesamau 1 buGnnorexa [JOK

https://m.edsoo0.ru/504e98c7
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bubnunoreka LIOK

o Paboracuei/lopenna https://m.edsoo.ru/d518be4b
bu6nmoreka [IOK
10 Peuteruesanas https://m.edso0.ru/93617bd9
MarsuTHO€ 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, mapa- u bubmmorexa [JOK
pp > 18P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OcCHOBHBIC CBOMCTBA
12 dbeppomarnetukoB. [IpumeHeHue bubmmorexa [JOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3agau mo teme bubnunoreka LIOK
"MaruutHOe nosie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubnuoreka [IOK
"MaruutHOe nosie" https://m.edsoo.ru/41c4ae8a
SIBneHUE AIEKTPOMAarHUTHOM
15 HH uu. [ToTok BekTOpa bubmmorexa [JOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHUTHON HHTYKIIUU
bubmmoreka IIOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOHAIEKTPOMArHUTHOMUHTYKITUT bubnuoreka [IOK
QDapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubmuoreka [IOK
Toxu dyko https://m.edsoo.ru/15abel40
19 OJIC uHAYKIMH B ABUKYILIUXCS bubmmnorexa [JOK
MPOBOAHUKAX https://m.edsoo0.ru/0235cc02
but6mmoreka [IOK
20 Pemernesaat https://m.edsoo.ru/4dfda618
21 = IlpaBunoJlenna bubmuoteka [IOK
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NunyktuBHOCTH. Karymka

https://m.edsoo.ru/bbc22726

bubnunorexa LIOK

22
HHAYKTUBHOCTH B HCTH https://m.edsoo.ru/621eae9d
IIOCTOSTHHOTO TOKa

93 SAsnenunecamounaykiuu. 3/C bubnuorexa [IOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
DHeprus MarHATHOTO TOJIS

24 KaTYyIIKHA C TOKOM bubmorexa [JOK

yu ’ https://m.edsoo.ru/b3cOad11
DNeKTPOMarHUTHOECTIONE
bubnuoreka [IOK
25 P
ciermesanat https://m.edso0.ru/88f69d2b
O00011IeHIE U CUCTEMATU3AIUS
26 3HAHU 10 TEME bubnnorexa [JOK
https://m.edsoo0.ru/76484025
"DnexTpoauHaMuka"

97 KonTponbnas pabora no teme bubmmoreka [JOK
"OnekTpoauHaMuka' https://m.edso0.ru/8ae09b98
KomnebaTennHas cucrema. BuG 110K

HOJIMoTEKA
28 CB000 € KoJIcOaHus.
BODOIHBIC KOACHAIA https://m.edsoo.ru/7¢c1db385
lMapmonuueckue koyedaHus
KunemaTtndueckoe U TMHAMHUYECKOE
29 OITHCaHNe KOJIeOaTENbHBIX bubmorexa LHOK
N https://m.edso0.ru/87ce9498
IBIDKEHUH
DHepreTuveckoe onrcanue. BoBos
IAHAMHYECKOTO OIHUCAHUSA
30 TapMOHMYECKNX KOJIEOaHUN U3 UX bubmorexa LIOK
P https://m.edso0.ru/e3¢99692
HEPTEeTHYECKOTO U
KMHEMAaTHYECKOTO OITMCAHUS
31  Awmmutyna u dazakonedanuit bubmuoteka [IOK
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[Tepron u yacToTa KOJICOAHHIA.
[Meproa Masbix cBOOOTHBIX
KOJIeOaHHI MaTeMaTHYECKOTO

https://m.edsoo.ru/7a0c439a

bubnunorexa LIOK

32
MasTHHKA. https://m.edsoo.ru/e0399319
[TeproacBOoOOAHBIXKOJICOAHUHTIPY
KUHHOTOMASITHUKA
3aTyxatromue KojieOaHusl.
33 BLII}-IIX Z-II-IHBIG KoJIeOaHus bubmmorexa [JOK
Y ' https://m.edso00.ru/72e93d09
Pesonanc
bubnunoreka LIOK
34 A 0
BTOKOTICHAMITE https://m.edsoo.ru/6add2644
bubmuoreka [IOK
35 Pemennesanau https://m.edsoo.ru/addeec71https://m.ed
S00.ru/756123c5
Ypok-koH(pepeHIus
36 "I\F/)IexaHHq(b;cEHe KojieOaHus B bubmorexa LOK
\ https://m.edsoo.ru/8ef587be
MY3BIKQIBHBIX HHCTPYMEHTAX
O06o001IeHne U CUCTEMATU3AIIHS
37 3HaHU# Mo TeMe "MexaHnuecKkue bubmmorexa [JOK
" https://m.edsoo.ru/eb84182f
KoJieOaHus
DeKTpOMarHUTHBIEKOIE0aHHU . bubmuoteka [IOK
38 .
KonebarenbHBIMKOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bu6muoreka [JOK
39 .
aMIUIUTYI0M CHJIBI TOKA B https://m.eds00.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
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UaealbHOM KOJIE0ATEIbHOM
KOHTYpE

https://m.edsoo.ru/d1e2d543

3aryxarolue IEKTPOMarHuTHbIE

bub6nmoreka [IOK

41 kosieOanus. Beinyx e e
HIEDAHIL BBILRACHIE https://m.eds00.ru/5668619
ANIEKTPOMArHUTHBIC KOJeOaHuUs
[Tepemennsbiii Tok. Pesucrop u
42 KOHJICHCATOP B LICIIH IIEPEMEHHOI0 bubmmorexa [IOK
A pEi P https://m.eds00.ru/84836152
TOKa
Karymka MHIyKTUBHOCTH B LIeNIU Bu6motreka [JOK

43
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af

44 3akon OMa 11t SJIEKTPUIECKOM bubmmoreka [JOK
LIEY IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUIUTYTHOE U JICUCTBYIOIIIECE bubmorexa HOK

YA A Yo https://m.edsoo.ru/lcac6c4c
3HAYCHUE CHJIBI TOKA M HAMIPSHKCHUS

46 Pe3oHaHC B 3JIEKTPHUECKOUIICTTH bubmorexa HOK

P H https://m.eds00.ru/087506df
bu6nmorexa LIOK

47 P

criennesasad https://m.edso0.ru/al16836a4
Wneanbubli Tpanchopmatop.

48 [TpouzBoacTBO, MIepeaaua u bu6nmorexa LIOK
OTpebIeHUE IIMEKTPUUECKOW https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MIPOM3BOJICTBE AJIICKTPOIHEPIHH.

P 8 P P bubmuoreka [{OK

49 KynesTypa ncnonszoBanmst

3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KNU3HU
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bubnunoreka LIOK

>0 Pemennesanas https://m.edsoo.ru/ee6677ed
bu6nmoreka [IOK
51 Pemennesanas https://m.edsoo.ru/7cab59f8
O0001IeHrEe U cUCTEMaTU3 AU
52 3HAHUH 110 TEME Bubmaorexa ITOK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
Mexanudeckue BOJHEL.
53 XapaKTepUCTUKN MEXAaHUUYECKUX buGnuorexa [IOK
P p https://m.edso0.ru/a58e109f
BOJIH
54 CBoiicTBaMEXaHUUYECKUXBOJIH buGnuorexa [IOK
https://m.edsoo.ru/d9ae1000
bubnunoreka LIOK
55 3ByK. XapaKTepHCTHKH3BYKa https://m.edsoo.ru/138b6f09
udpa3Byk u ynbTpa3ByK.
56 I (brz)BozI;ar yﬂ3H§HI/Iey bubmorexa HIOK
™ vp https://m.edsoo.ru/7380038f
OKpY’Karolllen cpeibl
bubmmoteka IIOK
57 Pemennesanad https://m.edsoo.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJTHBI.
58 3nydyenune 3neKTpOMarHuTHEIX bubmorexa HOK
yd p https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprust MEKTPOMATHUTHBIX BOJIH. bubmuoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[Ixana 1eKTpOMarHUTHBIX BOJIH.
60 ITpuMeHeHne MEKTPOMATHUTHBIX Bubmuorexa IOK
p p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE M OBITY
61  IlpuHIUIBI paAUOCBSI3U U bubmuoteka [IOK
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TeneBuaeHus. Paguonokanus.
DNeKTpOMarHuTHOE3arpsA3HEHHUEOK
pyXaroiecpenbl

https://m.edso0.ru/9f96f1f8

62 KonrponsHas pabora o reme bubnuoreka [JOK
"Konebanus u BoaHbI" https://m.edso0.ru/4f7985a0
63 Cger. 3aKOH NPSIMOJIMHEHHOTO bubnmnoreka HOK
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
Pemenue 3a1a4y Ha mprUMeHEHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa LIOK
p https://m.edsoo.ru/ea32d455
pacipocTpaHEHHs CBETa
65 Otpaxenue ceera. [lnockoe Bbu6motreka [JOK
3epkaino. Cdepudeckoe 3epkaio https://m.edso0.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN TTOKA3aTelNb
66 MIPEIOMIICHUS. bubnuoreka [IOK
[TonHOEBHYTpEHHECOTPAKEHHUE. https://m.edsoo.ru/bc2e55cd
[IpenenbHBIAYTOIIIOIIHOTOBHYTPEH
HErOOTpaKeHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 = 3aKOHOB OTPAKEHUS H bubmmorexa [JOK
P https://m.edsoo.ru/49d830a9
MPEJIOMJICHUS CBETA
Xonx nydeit B mpusme. Jlucnepcus
68 CB;LFa y(;lJIO)KHBII)ﬁ COCTi 6en(ljr0 bubmmorexa LIOK
) https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKYCHOE pacCTOsIHUE U bu6muoreka [JOK
ONTUYECKAs CUJIA JTUH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n3obpaxeHuii B bu6muoreka [JOK

JIMH3aX U UX CUCTEMax.
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VY BeIuueHUueTnH3bI

Pemenne 3aaa4 Ha IIOCTPOCHUC

71 U300pAKEHUI, OTYUYAEMBIX C bubnnorexa LIOK
p ’ v https://m.eds00.ru/5a868f09
IIOMOILBIO JIMH3
72 I'maskakonrTuueckascucreMa bubnnorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 IPUMEHUMOCTH I'€OMETPUYECKOM Bubmaorexa ITOK
P p https://m.edsoo.ru/cd174a10
OIITUKU
74 CKopoCTh CBETA U METOJIBI €€ bubnunoreka LIOK
HU3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
& Jucnepeusicaera https://m.edsoo.ru/lel6ccbe
bubnunoreka LIOK
76 ureppepenmacaera https://m.edsoo.ru/5fc0c638
KorepenTHble UCTOYHUKH. Y CIOBHS
77 HaOJIIOEHUS MAKCUMYMOB U bubmorexa LOK
a M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubmmoteka IIOK
8 Pemennesanad https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
& Tpmvenermentephepermm https://m.edsoo.ru/668edbc8
bu6nmorexa LIOK
80 Jlndpaxupiceera https://m.edsoo.ru/12ed04b5
UDpakIMOHHAA PEIIETKA.
81 f’cg)(in: HaO0JIIO Ie)HH;I TJIABHBIX Bubmorexa IOK
a https://m.edsoo0.ru/f998d964
MaKCHMYMOB
82 Pemennesagau bu6nunorexa LIOK
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https://m.edsoo.ru/d58c411a

83 IlonepeyHOCTh CBETOBBIX BOJIH. Bu6muoteka [JOK
[Tonspuzanus cBera https://m.edso0.ru/e9890fe9
bubnunoreka LIOK
84 | Pemmennesatat https://m.eds00.ru/c56c8158
85 CBETOBBICSBIICHHS B IPUPOIE bubmmorexa [JOK
https://m.eds00.ru/0b36363d
86 O06001IeHNEe U CUCTEMATU3 AL bubnnorexa [JOK
3HaHui no teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbhas padota no teme bubnuoreka [IOK
«Onrtuka» https://m.edsoo.ru/82315dd4
['panuIBl TPUMEHUMOCTH
88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuoreka [IOK
3JIEKTPOJUHAMUKHI U TTPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEITLHOCTH
89 ITocTynaTeicienManbHONTEOPUUOTH bubmmnoreka HOK
OCUTEIIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre npuaMHHOCTH. bubnuoreka [IOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE
BPEMEHHU U COKpAIICHUE JTUHBI
01 DHEPrusi ¥ UMITYJIbC bubnuotexa [JOK
PETATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b MaccChl ¢ YHEPTUEH U
. bubnuorexa [JOK
92 = UMIYNIBCOM PENITUBUCTCKON

YaCTHUIIbI. 3Hepr1/151n01<0$[

https://m.edsoo.ru/b6258ffa
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bubnunoreka LIOK

93 PaBHOBECHOETETIIOBOEH3ITYUCHIE https://m.edsoo.ru/f54035a5
bu6nmoreka [IOK
o4 JaxoHcMemeHABHH https://m.edso0.ru/1c5ff752
95 I'unoreza M. I1nanka o KkBaHTax. bubnnorexa [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnunoreka LIOK
% DHEpIHT H UMY IBCHOTORA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmmoreka [JOK
CroneroBa. 3akonsipoTorddexra https://m.eds00.ru/8c68e5b9
VYpaBHeHue DHIITEHHA 715
98  doroaddexra. "KpacHas rpanuma” bubmorexa HOK
- BP pati https://m.edso0.ru/01ef4556
dorordpdekra
99 Jasnenue ceera. Onbitsl [1. H. bubmuoreka [IOK
JleGenena https://m.eds00.ru/64b4f966
10 BonHoBbIecBOMICTBaYACTH bubmorexa [JOK
0 1 https://m.edsoo.ru/f59cfcec
Bounbl ne bpoiins. [nuHa BOJTHBI
10 = ne Bpotins u pa3mepsl o0nacTu bubnmoreka [JOK
1 JIOKAJTU3AIMH JIBIKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHIBI
10 KopnyckynsipHO-BOJHOBOM TyaIu3M bubmorexa [JOK
2 PIyCKYIAP a4 https://m.edsoo.ru/8ccab62a
10  JIudpaxiussaeKTpOHOBHAKPUCTAILT bubmuoreka [IOK
3 ax https://m.edsoo.ru/30dbal8c
Crnenuduka uamMepeHuii B
10 MI/IKHOS[)I/I e COO’II“)HOIHGHI/IH bubmorexa [TOK
4 P pe. https://m.edso0.ru/65783dec

HeomnpenenéaHoctei ['elizendepra
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10 Pemenunerpaduuecknxsanay bubmorexa LIOK

5 P A https://m.edsoo.ru/e70195bd

10 Pemenuepacuérupixzanau bubmmorexa [JOK

6 P A https://m.edsoo.ru/ee9b3182
KonTponbhas pabota no temam:

10 "OcnoBbel CTO", "KopnyckyisipHo- bubmorexa LOK

7 . C PHYCKYTAP https://m.edsoo.ru/c3de891a
BOJIHOBOI1 Tyaliu3m
OnBITHI IO UCCIIEOBAHUIO

10 CTPOEHHUS aTOMa. bubmmoreka [JOK

8 [TnanerapHasmoaenbaromaPe3epdo https://m.edso00.ru/312b750a
pAa

10 HocrviarsBona bubnunoreka LIOK

9 Y P https://m.edsoo.ru/404dfada

11 Buasl ciektpoB. CriekTp ypoBHE# bubnnorexa [JOK

0 SHEPruM aTomMa BOJ0po/ia https://m.edsoo.ru/cf74blla

11 CrioHTaHHOE U BBIHYKICHHOE bubmmnoreka HOK

1 U3JIy4CHHUE CBETA https://m.eds00.ru/f945d85¢c

11 Tase bubmmoteka IIOK

2 P https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa

11 = Teitzenbepra-Banenko. 3apsia u bubmuoteka [IOK

3 MAaccoBO€ YHCIIO Anpa. M30Tonsl. https://m.edsoo.ru/34ada5de
PapnoakTuBHOCTH
3aKoH paIMOAKTUBHOTO pacraja.
CBolicTBa HOHU3H €ro

11 U3ITY4CHUS BJ‘II/ISIIfI/}II:) B bubmmorexa LIOK

4 i ' https://m.edsoo.ru/aab98bef

PaaOaKTUBHOCTH Ha )KUBBIE
opranu3msl. [lozumerpust
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11

11

OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. Jlegext Macchl
sapa. SnepHelie peakuuu. SaepHoie
peakTopsl. [IpoGiembl
YIPaBIsEMOT0 TEPMOSIEPHOTO
CUHTE3A.
DKOJOTrM4eCKHEACTIEKThIPa3BUTHASA
JNEPHOUIHEPIreTUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactull. OyHaamMeHTaIbHbIE
B3auMoAeicTBusA. bapruonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o
CranpaptHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEJIbAIPOHOB

bubnmmoreka [IOK
https://m.edsoo.ru/ff1758d0

bubnuoreka [{OK
https://m.edsoo.ru/lac08a5b

11

®du3uka 3a npeaeaaMu
CrannaptHoit monenu. Témuas
MaTepus U TEMHAs SHEPTHUS.
EnuncTBOdU3MUECKONKAPTHHBIMUD
a

bubmmoteka IIOK
https://m.edsoo.ru/c026fd37

11

11

12

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00BSICHEHUS TIPUPO,TBI
KOCMHUYECKUX 00BEKTOB.
MeToaplacTpOHOMUYECKUXHUCCIIEO
BaHUI

COBpeMCHHBIe OIITHUYCCKUC
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bubmuoreka [{OK
https://m.edsoo.ru/ad73e145

bubnunorexa LIOK
https://m.edso0.ru/39c44028

bu6nunorexa LIOK
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0 TEJIECKOIIbI, PaINOTEIIECKOIIBI, https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neba. Co3sesnus,

12 SIPKHE 3BE31b], INIAHETEI, HX bubmorexa HOK

1 P AbL ’ https://m.edsoo.ru/aac588eb
BUINMOE IBIKECHIE
Conueunas cucrema. COJHIIE.

12 CoiHeuHast aKTUBHOCTE. MICTOYHUK bubnnorexa LHOK

2 o https://m.eds00.ru/22748eb4
sHepruu CosiHIA U 3BE3]
3BE31BI, NX OCHOBHBIE

12 XapakTepuCcTUKU. Jlnarpamma bubmmoreka [JOK

3 "CreKTpaJbHbINA KJIacc — https://m.edso0.ru/42169944
CBETUMOCTB"

12 3Be3ILINIABHONIIOCIIENOBATEILHOCT bubnunoreka LIOK

4 u https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MIPEACTABIEHNS O

12 Il ogcxom eHI/II/IpI/IiBOJ'IIO 15071 bubnmorexa IOK

5 P A . H https://m.edsoo.ru/d09da494
ComnHia u 3BE31I.
OTanbLKU3HU3BES
Mineunsrii I1yte — Hama

12 TI'anakTmka 'l}"IIT/mH rajJJaKTUK bubmorexa HOK

6 . ’ ) https://m.edsoo.ru/7cd10a0a
UEpHbIe IBIPHI B APaX TATaAKTHK
Bcenennas. Pacimpenue

12 Bcenennoii. 3akon Xa66ma. Teopus bubnmnorexa [JOK

7 Bosbmioro B3psiBa. PeukToBoe https://m.edsoo.ru/3dbdf0d2
M3ITyYCHUE

12 MacmrabHascTpykTypaBceeneHHOH. bubnmnorexa [JOK

8 MerTaranakTuka https://m.edsoo.ru/ce234633
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12

Hepeménupienpo0ieMbpIacTpOHOMU
u

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

13

13

13

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MarHUTHOTO I10JIS
MMOCTOSSHHBIX MarHUTOB' MIIN
"WccnenoBanue CBOMCTB
(dheppoMaraeTukoB" MU
"UccneqoBanue AeHCTBUSI
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuibl AMrepa" uinu
"N3yueHne 3aBUCUMOCTH CUJIbI
Awmmepa oT cuiibl TOKa" WK
"OnpeneieHue MarHUTHOU
MHIYKIIMY Ha OCHOBE U3MEPEHUSI
cuiibl Ammnepa"

Du3nUeCcKUil IPAKTUKYM I10 TEME
"HccnenoBaHue IBJIEHUS
NIEKTPOMAarHUTHOW MHIAYKIMH" WIN
"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MAarHUTHOT'O MOJs"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS
camonHaykiuu" uinu "Coopka
MOJIETH 3JIEKTPOMarHUTHOTO
reHeparopa"

Du3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue nepruoa CBOOOTHBIX

80

bubnunorexa LIOK
https://m.edsoo.ru/67361aef

bubnunoreka LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

but6mmoreka [IOK
https://m.edso0.ru/5d159d35
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KOJIeOaHUN HUTSHOTO U
NPY>KUHHOTO MasiTHUKOB"

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes M0CIIeJ0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

bub6nmoreka [IOK
https://m.edso00.ru/a28026hd

bubmuoreka [IOK
https://m.edsoo.ru/89dc2d90

13

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/b100661a

13

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokaszatens
MpEJIOMJICHHUS CTEKJIa" WK
"[Tonydyenne n300paxxeHus B
CHCTEME U3 IJIOCKOTO 3epKaja U
JUH3bI"

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

13

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenqoBanne 3aBUCHMOCTH
(hOKYCHOTO PAaCcCTOSIHUSI OT
BelIeCcTBa (Ha IPUMEpEe KUIKUX
nuH3)" unn "U3mepenue
(hOKYCHOTO pacCTOSIHHS
pacceuBaroIIMX JIUH3"

81

but6mmorexa [IOK
https://m.edsoo.ru/b879fb3f
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14

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3ALTHI
ceera"

bubnunorexa LIOK
https://m.edsoo.ru/8b7ac737

14

14

14

14

14

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEISTUBUCTCKUX YACTHII
(o dororpadusm TpexoB
3apsHKEHHBIX YACTHI] B MArHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosiHHon [lnanka
Ha OCHOBE HCCIIEOBAHUS
dhoToaddekra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMO]I OT HanpsbKeHus"

Pu3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI 0
BOJIOpOZA U U3MEpPEHUE
noctostHHOM Punbepra"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paino0akKTUBHOTO
(doHa ¢ UCTIONL30BaHNEM
nosumerpa" ninm "U3ydyenue
IIOTJIOIIEHUS OeTa-4acTHI]
amoMuHuEM"

Du3NYECKUl IPAKTUKYM 110 TEME
"Habmronenus 3B€31HOr0 HeOa

82

bubnunorexa LIOK
https://m.eds00.ru/63756¢47

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bubnunorexa LIOK
https://m.edsoo.ru/c3dabe6e

but6mmoreka [IOK
https://m.edso0.ru/1072021e
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HEBOOPYKEHHBIM TJIa30M C
UCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOXKEHUH 11 OTpeiesieHuUs
MOJIOXKEHUS HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoJyIapus
U sipKHe 3BE3/1bI" WK
"HabOmonenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
cKorieHui"

14

O06001IeHNEe U CUCTEMATU3 AL
3HaHuil. Pone Gusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIIMAIbHON B
ATUYECKOH cdhepax NesaTeTIbHOCTH
YyeJioBeKa

bubnunoreka LIOK
https://m.edsoo.ru/ad6ddeed

14

O060011eHre U cucTeMaTH3alus
3HaHUU. Posb u MecTo pu3uku u
ACTPOHOMUH B COBPEMEHHOM
Hay4YHOH KapTHHE MUpPa

bu6mmoteka IIOK
https://m.edsoo0.ru/18f19f7c

14

14

O060061eHne U cucTeMaTH3alus
3HaHui. Ponb ¢uznueckoil Teopun
B (hopMHpOBaHUHM NPEACTABICHUM O
(bu3nuecKoil KapTUHE MUpPa, MECTO
¢u3nvecKkoil KapTUHBI MHUpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJCTAaBICHUNA O IPUPOJIE

OO000IIIEHNE U CUCTEMATHU3AIINS

83

but6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

but6mmoreka [IOK
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AIEKTPUICCKUN TOK"

84

9 3HaHui o reme "Kunemaruka" https://m.edsoo.ru/b032fc4b

15 O06001IeHNEe U CHCTEMATH3aLIHS bubnuorexa [IOK

0 3HaHui 1o reme "Kunemaruka" https://m.edsoo.ru/4e31b507

15 O060011IeHNe U CUCTEMATU3AIIHS bubnuorexa [IOK

1 3HaHui 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHNEe U CUCTEMATU3 AL

15 3HaHui 1o teme "CraTuka bubmorexa LIOK

2 p https://m.edso00.ru/3cca482e
TBEPJIOTO Tea
O06001IeHNEe U CUCTEMATU3ALIHS

15 3HAHUH 110 TeMe "3aKOHBI bubmorexa LOK

3 " https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O000I11IeHIE U CUCTEMATU3AIUS

15 3HaHu 1o Teme "OCHOBBI bubmuoreka [{OK

4 MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
teopun"
O06001IeHNe U CUCTEMATU3 AT

15 3HaHui 1Mo Teme "TepMoanHamMuKa bubmorexa LIOK

5 ”p ’ https://m.edso0.ru/c63f7c10
TennoBpIeManTuHbI
O06o001meHre U CHCTEMaTH3aIIHS

15  3Hanwmii no Teme "ArperatHsie bubmmnorexka HOK

6 COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/1d36b5b1
dazoBblenepexoabl”
O06o001meHre U CHCTEMaTH3aIIHS

15 3HAHUM 1O TeMe "DIeKTpUIecKoe bubmorexa I[JOK

7 " P https://m.edsoo.ru/3bf0def9
moJie
O06o001eHre U CHCTEMAaTH3aIIHS

15 " " . Bbubnuoreka LIOK
3HaHui o TeMe "IloCcTOSHHBIN

8 https://m.edsoo.ru/71453ee6
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

nyanusm"

15 3gaHui mo treMe "Toku B Bubmorexa HOK
9 " https://m.eds00.ru/3d40077a
pa3IUYHBIX cpeaax
16 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
0 3HAaHUH 110 Teme "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepsHEIil ypok. O0001IIEHE U
16 CI/ICTIe)MaTI/I?;Zp s 3HaH1/Ip“IILI 10 TEME Bubmaorexa ITOK
1 " B " https://m.eds00.ru/053e2248
DNeKTpOMarHuTHAS WHIYKIIHS
PesepsHElil ypok. O0001IIEHNE U
16 CI/ICTI;MaTI/I?;Zp s :«;HaHI/H?IHl 10 TEME buGnuorexa [IOK
2 H https://m.edsoo.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepBusblil ypok. O000IMIEHNE 1
16 CHCTEMaTmZp s 3HaHH;III 10 TEME buGnuorexa [IOK
3 " B | https://m.eds00.ru/5e2bb83d
DNeKTpOMarHUTHBIC KOJIeOaHUs
PesepBHeIil ypok. O000IICHHE 1
16 CHUCTeMaTHu3aIvs 3HaHUH 110 TeMe bubmmoteka IIOK
4 "MexaHn4yecKue u https://m.edsoo.ru/96a7a2dd
3J€KTPOMarHUTHHIE BOJIHBI"
Pesepsusblil ypok. O000IIEHNE 1
16 CI/ICTEM&TI/ISE}l’p s 3HaHI/II;IH 10 TEME Bubmiorexa OK
5 " " B https://m.edso00.ru/52ad1603
Onruka
PesepBusblil ypok. O000IIEHNE 1
16 CHCleMaTmZp WSt 3HaH1/n?1Hl 10 TEME Bubmiorexa IOK
6 H https://m.edsoo.ru/5beclc65
"OcuoBer CTO"
PesepBHeIit ypok. O6001IeHNE 1
16 cUcTeMaTHu3alys 3HaHUK 10 TeMe but6mmorexa [IOK
7 "KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7c59d38
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PesepBHelil ypok. O000IICHHE 1

16 cHUCTeMaTHu3alvs 3HaHUH 110 TeME 1 bubmorexa [JOK
8 " 1 " https://m.eds00.ru/1f511654
®dusznka aToma
PesepBHelil ypok. O000IICHHE 1
16 CHCTEMATH3allMs 3HAHHH 110 TEME 1 bubnunorexa LIOK
9 "du3nka aTOMHOTO SIpa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHUIL"
PesepBHbIil ypok. O000IICHHE 1
L7 CI/ICTIe)MaTmZp s 3HaHHfIHl 10 TeME 1 bubmorexa [JOK
0 " 3 " https://m.edsoo.ru/2bffb94c
DneMeHTH! acTpO(YU3HKH
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOT'PAMME
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