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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelibHbBIC
IPOrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE IPEIMETHOE COIEp>KaHuE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIUXCH.
[Iporpamma no ¢Qu3uke Aa€r OpenCTaBICHHUE O LEAX, COAEpPNKaHUM, OOIen
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJISIET PEan30BaATh
3a/la4yu MPOPECCUOHAIBHOM OpPUEHTAIMH, HAIIPABJIEHO Ha CO3JaHUE YCIOBHUM IS
NPOSIBIICHUS] CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI IJIsl TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIUATIBLHOCTSIM.

B nporpamme mno Qusnke ONpenensioTcs IUIAHUPYEMBIE PEe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeaMeTHbIe, TpenMerHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METOJ/IOJIOTUYECKONM OCHOBOM Jisi pa3pabOTKu TpeOOBaHWM K JIMYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalolIUXCsl, OCBOMBIINX
nporpamMMmy 1o (H3MKEe Ha YpPOBHE cCpeaHero oOmero oOpa3oBaHHs Ha
yrayOaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o pu3nke BKIFOYALT:

TUTAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOon€HHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOYUX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COAEPIKaHUS Kypca.
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dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 MPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIoui
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIYYEHHsS] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBaHUE YMEHUN NPUMEHSITh HAy4YHBIN
METO/]I IO3HAHMSI TP BBIIOJIHEHUU UMH YYEOHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CPEHETO 00I1er0 00pa30BaHus MOJI0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 NOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3aeioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeanosiaracT HCIOJb30BaHUE
IYMaHUTapHOTO MNOTeHIMaNa (U3NYECKOM HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3uMKM Cc pa3BUTHEM = OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU MTPOOIEeMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHWE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS JJIEMEHTOB
COJepKaHusl, TMOCBSIMIEHHBIX DSKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke 00CYyX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIOIOIH30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJiep>KaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa yudeOHoro mpouecca. ns yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHHMYECKOTO SKCIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
Marepuasna, JabopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3ToM BO3MOXKHBI
JIBa crocoba peanu3auuMud (GU3MYECKOro TMpakTukyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIA0OpAaTOPHBIX paboT, KOTOPHIC
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon pabotamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mno (Qusnke cucreMa YYEHHUECKOTO JKCIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUYCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUIAHUPOBAHMUSI M OCHalleHus KabuHera ¢usuku. [Ipm sToM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJIUTH MPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUIO PAaCUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3a/1ad OPUOPUTETOM SIBJISIIOTCS 3a]auu C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTIO pasjena Kypca, Tak U
WHTErpUpysl MPUMEHEHUE 3HAHUHN W3 pa3HbIX pa3aesioB. J[Jis KaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUS Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bu3nYecKoi MOJIENU ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMIOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXKe JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JleMoHCTpauoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.

JlabopaTopHoe 000pylIOBaHHE MJi YYEHUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére
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OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOPUH.

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

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyJaromMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE NO3HaHWs U (popMHpOBaHUE
UCCJIEI0BATENBCKOrO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yY€HHsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(dopMupoBaHHE YMEHUN OOBSACHATH SBJICHUS C UCIIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O pONM (PU3MKHK [JIs pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymie
npo(heCCUOHATIBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalpaBJICHUH.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypPOBHE CpeHEro o01ero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHUM 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JE€MEHTHI aCTPOPU3UKHU;

(dbopMHpOBaHUE YMEHHUM TPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
bu3znyecKkux SBICHUNH B MPUPOAE U JUIsl MPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HM;

OCBOCHHME CIOCOOOB pEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyecKoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSITENBHOE CO3JaHHe
bu3nYecko MOJenM, aJeKBAaTHOM YCJIOBUSIM 3a/adyd, B TOM YHCIE 3aJay
WHXEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA M TPOBEACHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanud HHPOpMaIuH,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM J1€ATENbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON TESTEIBHOCTH, CBI3aHHON
C pU3UKOH.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
00pa30BaHMsI M0 CIIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo (GU3MKE TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Paznen 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®dwuszrka — pyHIaMeHTalIbHAs Hayka o mpuponae. HaydHslil MeTo/ MO3HAHUS U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH.

DKCHEpUMEHT M TEOpUs B Ipoliecce MOo3HaHWs npupoasl. HabmogeHue u
HKCIIEPUMEHT B (PU3HUKE.

CrocoObl  m3MepeHust (U3NYECKUX BEIMYMH (aHAJIOTOBbIE W IU(POBBIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHUd  (U3MYECKUX  BeIWYMH  (a0CONIOTHas
OTHOCHUTEJIbHAS).

MonenupoBanue Gu3NYECKUX SIBJICHUNA M MPOIECCOB (MaTepuaabHasi TOUYKa,
aOCONIOTHO TBEPAOE TeNo, HieajbHas >KUIKOCTh, HACaIbHBIA TIa3, TOYECUHBIH
3apsin). I'unore3a. @U3nYeCcKuil 3aKOH, TPaHUILIbl €ro npuMeHuMocTu. duznueckas
TEOPUSL.

Ponb u mMecto QUMK B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepeHne cuiibl TOKa M HANPSHKEHUS B LENU IMOCTOSHHOTO TOKAa MpPH
MOMOILY aHAJOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKoOMCTBO ¢ HH(ppoBoi nabopartopueit no ¢usuke. [Ipumepsl nzmepeHus
(bu3NYECKUX BEMYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.



Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro MIPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaexkropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOPIUHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHUE. 3aBUCUMOCTD
KOOpJIUHAT, CKOPOCTH, YCKOPEHUS U MyTU MATEPUATIBHOW TOYKH OT BPEMEHHU U HX
rpaduKu.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO mMajacHHUs. JBHKeHHe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTU U
YCKOPEHHUSI MaTepUaIbHON TOUYKU OT BPEMEHHU U UX rpaUKH.

KpuBonmHenHOE  nBWKEHWE. J[BMKEHHWE  MarepualbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHeWHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE TPOLECCHI: CIUIOMETD,
JBWKCHHE CHApSAOB, LENHbIC, IIECTEPEHYATBIE UM PEMEHHBIE IIepeaayd,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenb cucTtembl OTCUETA, WILIKOCTPALMS KUHEMATHUUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl UCcleI0BaHUS IBUKEHUN.

NnnrocTpanus mpeaeapbHoro nepexoaa 1 N3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeobpazoBanne NBMKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue aBWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpagiienue ckopocT Ipu ABUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJTHOTO M TOTO XK€
T€JIa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydyeHne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.



W3mepeHne yCKOpEeHHs MPU NPSAMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  mMmajeHUss  (PEeKOMEHJOBaHO
WCITIOJIb30BaHUE IUGPOBOIA TabOpaTOpUN).

W3yyenue nBWKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3Bl O TMPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEKIY JAJIBHOCTHIO
MoJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

W3yyeHue NBUKEHHSA Tella MO OKPY)KHOCTH C MOCTOSHHOW IO MOJYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCHUMOCTH INepuoAa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €ro IapaMeTpPoOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHeprmaneHble cucTteMsl oTcyéTa. [IpmHOHN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (OMpeENETIeHUE,
IPUMEDHI).

Macca Tena. Cwita. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJIECHTHOCTb T'PABUTAUUOHHOW W
VHEPTHOU MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJHOTO MaJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpaduyeckod MHPOThL. JIBUKEHUE
HEOECHBIX TeJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUS M CUJIAa TPEHUA
nokosi. Koaddunment tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Teja B
MKUIKOCTHU WIIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO ABUKECHHUS.

Hasnenue. I'mapocrarnueckoe naBiaenue. Cuita Apxumena.

TexHru4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: IMOALINUITHUKMY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmoenue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WIM MIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.
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CpaBHEHHE  pPABHOJEWCTBYIOIEH  NPHIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BO3HUKAIOLIUX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3mepeHne macc o B3aUMOJIEVCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

[{eHTpoOexKHbIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJI IPU JABUKEHUU OpyCKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBMKEHHS Opycka I0
HAKJIOHHOU INIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €ro MAacChl.

HccenmenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIMX B NPYKUHE H
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

N3ydeHne NBUKEHUS CHUCTEMBI TEJl, CBS3AHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKUi OJIOK.

N3mepenune koddduurenTa TpeHus: Mo BeIUMYHUHE YIIIOBOTO KO3(@uireHTa
3aBucumMocTu Fp,(N).

HccnenoBanue nBHKEHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
Kod(PUIIIEHTOM TpEHUSI.

W3ydeHue nBUKEHUs IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKCHHE
TBEpHOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHne chJl, IPUIIOKEHHBIX K TBEpAOMY Telly. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroliunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PABHOBECHE.

TexHu4ecKrue YyCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCH: KPOHIUTEHH,
CTPOUTEJIbHBIN KPaH, pelIETYaThie KOHCTPYKLIMHU.

Hemoncmpayuu.

VY cI10BUSL paBHOBECHSL.

Bunel pasHOBecus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKym.

HUccnenoBanne yciaoBHM PAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHHUS.

KoHCcTpynpoBaHne KpOHIUTENHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonwvl coxpanenus 6 mexanuke.
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NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHKEHUU LIEHTPa Macc.

VIMITyJIbC CHITIBI M U3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktrBHOE BMXEHUE.

MoMeHT umnyibca MaTepHaIBHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

Pabora cunbl Ha MaJoM M Ha KOHEYHOM IepemelnieHuu. I'padpudeckoe
peJcTaBlIeHUE PadOThI CHIIBI.

MoniHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOU DHEPIUU MAaTEPUAIBHONU TOYKH.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHnuManbHas >HEprus.
[loTennmanbHas 3Heprust ynpyro neGopMuUpoOBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM moje. [lorenmmaneHas sHeprus
TeJaa B TPABUTALIMOHHOM I10JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThst KOCMUYECKaAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHHUEM MEXaHUYECKOH
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHS] MEXaHNYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenne bepHymim 1 WACATbHOM XUAKOCTH KaK CJEICTBHE 3aKOHa
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpoMCTBAa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOAOMET, KOMNEpP, MNPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKax.

Jlemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMI)KCHHUE.

N3MepeHue MOIIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W NMOTCHIMAJIbHOW SHEPTrUil IpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

W3mepenne nMiysibea Tea 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JICKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.

HccnenoBanue COXpaHEHN UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBHM.
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M3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIIBHON 3HEPTUU NMPY>KUHBI ¢ pa0OTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHJIBI TPEHHS TPHU JIBIXKCHHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYysipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKEHHE.  XapakTep
JBW)KCHUST WM B3aMMOJECHCTBUS YaCTHI] BellecTBa. Monenn CTpOeHHs Tra3os,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX
moneneil. Macca u pa3Mepsl Moiiekyn (atomoB). KomumuectBo BermiecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
rasza JBHXXYTCSI XaOTHYECKHU U HE B3aUMOJCUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M30mporiecch B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemllecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW  DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJhbHOTO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW SHEPTUEN MOCTYIATEIBLHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckne yCTpOWCTBA M TEXHOJOTHUYECKHUE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4eHNEe HaHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopnenu nBUXKEHNs YaCTHL] BEIIECTBA.

Mopnens 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddysus xunkocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYIJI.

Mogenu KpUCTaINIMYECKUX PEIIETOK.

HabGnrongenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.
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HccenmenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTY TOPSYE U XOJIOAHOU BOJOMA.

N3yyenue H30TEpMUYECKOrO Mpolecca (PEKOMEHO0BAHO MCIOJIb30BaHUE
1udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3amaHuvie BHEUIHUX YCIOBUM JUIs
TEPMOAMHAMHUYECKON CUCTEMBI. BHENIHNE N BHYTpEeHHHE MapaMeTpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, OIMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMoOnpoOW3BOJbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMIM:
ypaBHeHHe MenaeneeBa—KianeipoHa n BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VY CIil0BUSL IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHUEHTPALUs YaCTHUL], BICOKHE
TemIeparypbl. BelpaxkeHue 111 BHyTPEHHEN SHEPTrUU OJHOATOMHOTO UEaJIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoAuHaAMuKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak ~ crmoco0  M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMMYECKOM  cHUCTeMbl 0e3  coBepuieHuss paborel.  KonBekuus,
TEIUIONTPOBOHOCTD, H3JIyUYCHHUE.

KosmmuectBo - TemoTel. TemioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maiepa. YaenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacu€r koiauuecTBa TEIIOTHl mpu  Temonepenade. I[lonstue o0
aauabaTHOM TIpoIiecce.

IlepBbiii  3ak0oH TepMOAWHAMUKU. BHyTpenHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa KAk Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOIMHAMHUKU [UII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI IPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumocTh NpUpOIHBIX POIIECCOB.

[Tpunnumns! aecTBus TerioBbix MamuH. KIIT/I.
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Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyecknue yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIA M KapOIOpaTOpPHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYECHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Jemoncmpayuu.

N3meHeHne TeMiepaTypsl Mpy aiuadaTUdeCKoOM paCIIUPEHUH.

Bo3gymiHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETU TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepeHue yaenbHON TEMI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTUH MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecammusvie cocmoanus eeuwyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanusg. McmapeHue W KumneHue. Y aeiabHas
TeIJI0Ta MapooOpa3oBaHusI.

HacelllieHHble ¥ HEHAChIIEHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACHINIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpuctauioB. [lnaBieHne W Kpuctauzanus. YJelbHas TEIIoTa IUIaBJICHUS.
Cybnumariusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacmupenre. AHTapMOHU3M TETUIOBBIX KOJIEOAaHWN YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIUIOBOTO PaCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHeprun B PazoBbIX MEPEX0OIaX.

VYpaBHeHue TerIoBoro OanaHca.
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[ToBepxnocTtHOEe HaTsDKeHHE. Kod3(hUIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBnenus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAJIbI.

Hemoncmpauuu.

TemnnoBoe pacmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKCHUSL.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEeHbIOTOHOBCKOM YKUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAITMYECKOTO BEIECTBRA.

Bunasr nepopmarmii.

Hao6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI THIABJICHUS JIbA.

N3ydyeHne CBOMCTB HACBIILIEHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa W OILIEHKa MacChl MapoB B
MOMEIIECHUH.

N3mepenue ko3¢ UiieHTa moBEepXHOCTHOTO HATSKCHUSI.

N3mepenue moaynst FOHra.

HccnenoBanue 3aBUCMMOCTH Jedopmaruu  pe3MHOBOro obOpasma OT
MPUJIOKEHHOW K HEMY CHUJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. dnexkmpuueckoe noine.

OnekTpu3anus Ten U €€ MpOSBICHUS. DJNEKTpuyYeckuil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U MOJYHIPOBOJHHKHU.
DJIEeMEHTApPHBIN  DJIEKTPUYECKUM 3apsi. 3aKOH COXpaHEHHUs dJIESKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsaoB. Todyeunslie 3apsaasl. 3akoH KyoHa.

Onektpuueckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€nnocts  snextpuueckoro  moinsa.  [IpoOuenid  3apsn.  Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1MoJsl. OJHOPOIHOE AIEKTPUUECKOE MOJIE.
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[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMANIOB U
HanpspbkeHue. [loteHnumaneHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO N0JIA. CBA3b HANPSXKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIIMAJIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIIUU STEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsHKEHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX IOJEH U
SKBUMOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPS/IOB.

Jnsnextpuku B AJIEKTPOCTATUYECKOM ToJe. JnanekTpruueckast
IIPOHUIIAEMOCTbH BELIECTBA.

Konzencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE cCoenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COETMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

JIBrxkeHNe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

VY CTpoNCTBO U MPUHLMI AEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUYECKOE TI0JIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

Y CTpOMCTBO U IEUCTBUE KOHIEHCATOPA MTOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUYECKOW NIPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3pskKa KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTUIO
U3JIy4EHHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.
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Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEILHOM COCAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUYECKOro TokKa. McTouHuKH
toka. Hampsikenune U u DJIC £ .

3akod OMa /U1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro IJUHBI M IUIOIIAJM TMONEPEYHOTO CEUCHHS.
VY nenpHOE CONMPOTUBIICHUE BEIIECTRA.

[TocnenoBaTenpHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOAHUKOB.
Pacuét pa3BeTBnéHHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb, BbIAEIseMas Ha
pes3ucrope.

OJC u BHYTpEHHEE CONPOTUBJIECHHWE HCTOYHMKA ToKa. 3akoH Owma mis
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Iermd. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA UM TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEpPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON SHEPTHUH.

Jemoncmpayuu.

N3mepenre cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IU TTOTIEPEYHOTO CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COTIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsOKCHUH.

[Tpsimoe nzmepenne DJC. KopoTkoe 3aMbikaHK€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Crnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Oatapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre CMEMIAHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.
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HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HAINPSDKEHUS ISl JIAMIIbI
HAaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
IIPY KOPOTKOM 3aMBIKAHHH.

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

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COIPOTUBICHUS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAs IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBolicTBa p—N-niepexoa. IloaynpoBogHUKOBbIE TPUOOPHI.

DNEKTPUYECKUA TOK B JJIEKTPOJHUTAX. DIECKTPOJIUTHYECKAsT JUCCOIUALINS.
Dnektponu3. 3akoHbl Dapanes 11 SIEKTPOIIn3a.

DJIEKTpUYECKUIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinus. [1nasma.

TexHndeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: Tra3opa3psIiHbIe
JaMIIbl, JJIEKTPOHHO-JTyueBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUONA, CBETOJNMOM, TajbBaHHMKA, padUHUPOBAHUE MEJH,
BBITIJIABKA AJIFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHS.

Jlemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoii pa3psil ¥ MPOBOAUMOCTS BO3/1yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

ORHOCTOPOHHSSI NPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKMUKyMm.

HaGmronenue amextposusa.

W3mepenne 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3HUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

DuU3NYEeCKUN MPAKTUKYM.
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Crioco6b1 m3Mepenus (pU3NIECKUX BEIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
1 U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHHUM, HCCICAOBAHUN  3aBUCUMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca (¢usukum yrayOnéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YUYETOM COJICPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTHUKH, OUOJIOTHH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHOZ20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DAKT, rumnoresa, (PU3MUYECKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, HU(PPOBas 1ad0paATOPHSL.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHEHUW. JluHeliHas QyHKIMS,
napabosa, rurep6osna, ux rpaduku U cBoicTBa. TpuroHomerpuyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophsl 1 X MPOEKIINMU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

buonozua: mexannueckoe JBWKEHHUE B *KUBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH J>KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaloleH Cpensbl,
yTHIM3aIMs OWOOPraHMYECKOTO TOIUIMBA JJiIsi  BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKCHUE U KaTUJUISIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJb BEIECTBA, MOJSIpHAs Macca, IOJYyYeHHUE HaHOMATEpHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B, KUIKUE KPUCTAIUIBI, JIEKTPUUECCKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

T'eocpagpua: Bna>xxHoCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHue IBMKEHUN C WCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIIUU
(KpoHIITEHNH, peméryaTble KOHCTPYKIIMK), MCIOJIb30BAHUE 3aKOHOB COXPAHCHHS
MEXaHHKU B TEXHUKE (TUPOCKOIN, BOJAOMET U APYTHUE), BUTATEIb BHYTPEHHETO
cropaHnusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJI€ HaHOMAaTEpHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpuOOpOB,
ra3opas3psiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.
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11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHON MHYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

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

MaruuTtHoe nose B BeuecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTUKHU.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: MPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptiHa  7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHuil MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOT0 MPOBOIHUKA
Y 3aMKHYTOT'O KOJIbLIEBOI'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnrogenue nBM>XeHMs MyYKa 3J€KTPOHOB B MArHUTHOM TIOJIE.

[TpuaMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccenenoBanre MarHUTHOTO MOJISA TOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie cBOMCTB peppOMArHETHUKOB.

HccnenoBanue nedcTBUSI MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHIIBI TOKA.

Onpenenenne MarHUTHOW UHIYKIMK HA OCHOBE U3MEPEHUS CUIIbl AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYUA.

SIBieHye DNEKTPOMArHUTHOW MHAYKOMU. IlOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC uHaykuuu. 3aKkoH 3JIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.
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OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B LENH MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOUECCH: HUHAYKIHUOHHAS
M€Yb, COJICHOU], 3aIIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM I10JIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIAYKIIUH.

UccnenoBanne 3aBucumMoctd JJ1C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyMm.

HccnenoBanue ABICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHEpreTUYECcKoe ONMKUCAHUE (3aKOH COXPAHEHMS] MEXaHU4eCcKOil sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMATUYECKOTO OMMCAHUS.

Amiuutyaa u ¢aza xonebanuil. CBs3b aMIUTUTYIbl KOJEOAHUIN HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepron u yactotra kojebanuit. Ilepumom MambiX CBOOOJHBIX KOJIEOAHUIMA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeinyxnenHsie konebanus. Pezonanc.
PesonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJIEOaHUS.
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TexHHUYeCcKUe yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0edaTeIbHOTO ABUKCHHUS.

Habmroienue He3aBUCMMOCTH TEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxamux KoiaeO0aHuii 1 3aBUCUMOCTH iepruojia CBOOOIHBIX
KOJICOAHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKHUHE C LEIbIO
(bopmHpoBaHUs NPEACTaBICHUI 00 UACATbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUH MPH KOJIeOaHUIX rpy3a Ha IPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTAHOTO M MPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHHUM Ha yIIpyroMm MojBecCe.

W3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXaOIIMX KOJIEOaHUN.

HccnenoBanrie BIHYKICHHBIX KOJICOAHUIA.

Tema 2. InekmpomacHumHnple KO1e0AHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa ¢ aMIUTMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM K0JIeOaTeIbHOM KOHTYDE.

3aryxaronue JIEKTPOMAarHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CunycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B II€NIM CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU MPU MPOU3BOACTBE 3EeKTposHepruu. KymeTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jemoncmpayuu.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJI€OaHUH.

['eHepaTOp HE3aTyXarOIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopesnp 3IeKTPOMAarHUTHOTO TE€HEPATOpA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIrO
TOKA.

Pe3oHaHC mpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U pUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuit saxkcnepumenm, nabopamopnole padomuol, nPAKMUKyMm.

Nzyuenue tpanchopmaropa.

HccnenoBanre NMepeMEHHOTO TOKa 4Yepe3 MOCIEAOBATEbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmntoieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIENH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
NPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pacHpOCTpaHEHHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)KeHHE, MpejoMJIeHHe, MHTepdepeHIus u
nudpakims.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPY>KAIOILIEH CPEbl.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.
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TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, Teraedon, CBY-neus,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepennnu u audpakiuid MEXaHUYECKUX BOJIH.

AKYCTHYECKUHN PE30HAHC.

CBoiiCTBa yNbTPa3BYyKa U €ro NPUMEHEHNE.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJeOaHU.

HccnmenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
IpeIoMJIEHUE, MOJIsIpU3alus, Judpakuus, UHTepPepeHIHs.

Oo6HapyxeHue nHPpPaKpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
iockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npejaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cTOSHCTBO 4acTOThI
CBE€Ta M COOTHOWIIEHHWE JUJIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pasjiena ABYX ONTHYECKUX CPe.

Xoxa nyueit B mpusme. [ducnepcusi cera. CrioxHbIA cocTaB 0€lI0ro CBeTa.
IBer.

[TomHOoe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue U pacceuBaroimide JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEIHHOTO
MOKa3aTesis MPeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

23



Xox ny4a, MPOMIEAIIEro JIMH3Y IMOJ IMPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMAaX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

Hab6nrogenue noaHOro BHyTpEeHHEro oTpakeHus. Mojesnb CBETOBO/IA.

HccnenoBaHne XoJa CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOUCTB M300paKeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Habmronenne natepdepeHInm cBera.

HabsroieHne BETOB TOHKUX MJIEHOK.

HaOmronenue audpakiuu cBera.

N3yuenue audppakiinoHHON perETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

Habmonenue nosisipuzanuu cBera.

[IpumeHeHune noaapoua0B sl U3YYECHHS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
IpUMEPE KUJKHUX JIHH3).

N3mepenrie PoKyCHOr0 pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tonyyenune n300paxeHusi B CUCTEME U3 MIIOCKOI0 3epKaJia U JIUH3BI.
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[Tomryuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHInn 1 MOJISIpU3aliii CBETa.

N3ydeHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne uaTepdepeHInm 1a3epHOro U3IIyuyeHus Ha IBYX ILIEIISX.

Habmronenue nucnepcum.

HabGmronenue u uccnenoBanue AMQPpakIuOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3IMy4EHHUS! CBETOAMO/A MPU MOMOIIN AUGPAKIIUOHHOM
PELIETKMU.

Paszges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuipl  OPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynaTsl
CHEUaTbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. lIpeoOpa3zoBanusi  JlopeHia.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJIEHUE
BPEMEHU U COKPAILICHUE JITIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIbI. DHEPIHS
MIOKOSI.

TexHHYecKue YCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YACTHLL.

YyeHn4eckuii SKCIIEpUMEHT, J1abopaTopHbIe padOThI, MPAKTUKYM.

OmnpeneneHve UMIyJIbca M HSHEPTUM  PENATUBUCTCKUX YacTull (IO
doTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOe TEIIOBOE H3JIyuyeHHUE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OuinmTenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddexra.

NlaBnenue cBera (B YaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarollylo MoBepxHoCTh). OmbiTel II. H.
JleOenena.

BousiHoBBIE cBONCTBA yacTull. Bosnsl ne bpouns. Jlnuna BonHb! e bpoiis u
pasMepsl o0JacTH JIOKaJIM3allMM JBUXKYylIeicss dactunsl. KopmyckynspHo-
BOJIHOBOM yanusm. Judpakius 3JeKTpOHOB HAa KpUCTaIax.

Cneunduka uzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.
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TexHH4eCKHe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®oTo3h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYOPOBOJHHKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanue Gporope3ucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gorodddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUOJ] OT HAMPSIHKEHUSL.

Tema 2. @usuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUs aroMma. IlmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norionieHne GOTOHOB MpHU MEPExXo/ie aToma
C OJTHOTO YPOBHS dHEPTMU HA APYTOM.

Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE M BBIHYXKJICHHOE U3Jly4eHue cBeta. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenne MMHEHYATHIX CIIEKTPOB.

YCTpONUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YACTHII.

OmnpeeneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HaOGmronenue muHe4aToro crekTpa.

HccenenoBanue CrekTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHOo20 A0pPa U I1eEMEHMAPHBIX YACHMUY,

Hyxnonnass monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. M30Tomsr.

PamnoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.
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3aKkOH pPaAMOAKTUBHOTO pacnaga. PagunoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4CHHs. BiusHUe paMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbINM QOoH U3nydeHus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl sapa.

SAnepusie peakuuu. Jlenenue u cunrtes saep. Snaepusie peaktopsl. [Ipodiemsr
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEKThl pPa3BUTHUS
AJIEPHOM SHEPIETUKH.

Metozapl perucTpaly U UCCIIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bDapHOHBI, ME30HBI U  JIENTOHBI.
[IpencraBnenne o CrangaptHor Moenn. KBapk-riatooHHas MOAENb apOHOB.

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

EnunHcTBO Qusnyueckoit KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM GoTOrpadusim).

UccnenoBanne painoakTUBHOTO ()OHA C UCIIOIB30BaHUEM JIO3UMETPA.

N3ydeHnne noraomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znes 8. JiemMeHTHI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKiIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKUA MJIT OOBACHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJAHOTEIECKOIIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé&3mHoro neba. Co3Be3nus, sSpKue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBIDKCHUE.

CoJiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJlacc —
CBETHMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m xBazapbl. UEpHBIE ABIPHI B SApPAX
TaJIAKTHK.
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Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JIJIs1 ONPE/IeTICHUS MOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, IJIaHET, TYMaHHOCTEH W 3BE3THBIX
CKOILJICHHM.

Du3nYecKUil NPAKTHKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHATIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM,  HCCIEAOBAHUN  3aBUCUMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasleiax  «YUYEHHYECKUH  DKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHHUE.

O0o01IeHne U cucTeMaTH3alus Coep KaHusl pas3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3nMKa U TEPMOANHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBD», «OCHOBBI CHENHATBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMUH U aCTPODU3UKIY.

Ponpr ¢u3ukm uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHMYECKOH chepax NedaTeIbHOCTH YeIO0BeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYyYHOW KapTUHE MUpPA, 3HAUCHUE OIKUCATEIBbHOM,
CUCTEMATU3HUPYIOUIEH,  OOBSICHUTENBHOW W  MPOTHOCTUYECKOW  (yHKUUU
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesxknpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C UZYUCHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbIA (akT, rumoresa, (puamyeckas BEIWYMHA, 3aKOH,

28



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUTOHOMETPHYECKHE
(YHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJHLHUKOB,
OIpeieNIeHUE MIIOMAAN IIJIOCKUX GUryp u 00bEMa Tell.

Buonozua: >nextpuueckue sBICHHUS B JKUBOM NpUpojie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPH INPOU3BOJCTBE
ANEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIeW  cpesbl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpachua: wmarnuTHple mNOMIOCA 3€MIIM, 3aQJI€KM MAarHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, ynbTpa3ByKoBass JMarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CITyTHUKOBbIE
NPUEMHUKH, IepHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHETO OBLIEI'O
OBPA30BAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbBTATbBI

JIuuHOCTHBIE pe3yJabTaTbl OCBOCHUS YyueOHOro mpeamera «Duzmnkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:
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C(POPMHUPOBAHHOCTh ~ TPAKAAHCKOM  MO3UIMM  oOydwaromierocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 00IECTBa;

OPUHATHE TPAJULMOHHBIX OOIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEPECAX TPAKTAHCKOTO
o0IIecTBa, yd4acTBOBaTb B CaMOYINpaBICHUHM B 00pa3oBaTEIbHOU
OpraHu3ally;

YMEHHME  B3aUMOJICHCTBOBaTbH C  COLUAJIBHBIMM  HMHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKLIHAMU U HA3HAUECHUEM;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOMU EATEIBHOCTH.

MAaTPHOTHYECCKOI'0 BOCIIMTAHUA

C()OPMUPOBAHHOCTh ~ POCCHUMCKOW  Tpa)XTaHCKOW  HMJECHTHUYHOCTH,
NaTPUOTH3MA;

LEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSAM
POCCHICKUX YYEHBIX B 00J1aCT (PU3UKU U TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3STUYECKOTO ITOBECHMS;
CHOCOOHOCTh OLIEHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTH YYEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B HIOCTPOEHUE YCTOMYUBOTO OyayIIEro.

ICTCTHYECKOI0 BOCIIMTAHUA

ACTETUYECKOE OTHOIIEHHE K MHpPYy, BKJIIOYasd OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYILIETO (PU3NYECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

WHTEPEC K Pa3IudHbIM chepaM mpodecCHOHATBHON AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIC
JKW3HEHHBIE TIJIaHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO B
obnactu GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpMUPOBAHHOCTh IKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJIOOATHHOTO
XapakTepa dKOJIOTMYECKUX MpodIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOILIECW Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacCIIMPEHUE OIbITa JESITEIbHOCTH IKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUH 110 (PU3BHUKE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:
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c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKH OCYUIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Ba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBaTh  IMPOOJIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPENEIATh TENU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH WX
JIOCTHKEHUS,

BBISIBIISAITH  3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabarbiBaTh MJIAH PEIICHUs TPOOJIEMbI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pe3yIbTaTOB IIEJISIM, OIIEHUBATh PUCKH TOCIIECACTBHUI I€ITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATE pPabOTy B YCIOBHSAX peajgbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Bba3oBnle ucciienoBarejbcKye AeCTBUSA.

BJIaJIeTh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMHM MOHATUSIMU U METOAaMU
(bu3MYeCcKOi HayKH;

BIAJCTh  HaBBIKAMH  Y4YCOHO-HCCIEAOBATENILCKOM W MPOCKTHOMN
JNEATeIbHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TOMCKY METOJOB perieHus: 3a1ad  (pU3UIeCcKoro
CO/ICpKaHMS, TPUMEHECHHIO PA3IMUYHBIX METOIO0B TIO3HAHMS,;

BJIAJCTh BHUAAMH JICATCILHOCTH 110 TIOJYYCHHWIO HOBOTO 3HAHMS, €0
WHTEPIPETALNH, TPEOOPA30BAHKIO U PUMEHCHHUIO B Pa3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIIATH TIPUYMHHO-CIICICTBCHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh THUINOTE3y €€ pemieHus, HaXOAWTh apPryMEHThl  JUIs
JI0OKa3aTeIbCTBa CBOMX YTBEPXKIACHUM, 3aJaBaTh MapameTpbl U KPUTEPUU
pEIICHHS;
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aHAIM3UPOBAaTh IOJYYEHHBIE B XOJ€ PELICHUS 3aJayd PpPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHMS 1O (QU3NKE B TMPAKTHYECKYIO OO0JaCTh
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTeH;
BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OPUTrMHAIbHBIE TOAXOAbI U PELICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora c nnopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpManuu (PU3HMUECKOTO COJEp KaHUSA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOHUCK,
aHalW3, CUCTEMATHU3AlMI0 M WHTEPHPETALHMIO0 HHMOpPMALUU Pa3THYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb NH()OPMALINH;

UCIOJIb30BaTh CpEICTBa HH(POPMALIMOHHBIX M  KOMMYHMKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, THTUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO CONEpKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HauyeHus UHGOpMalMd M LEJIeBOM ayAuTOpUH, BBIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABIEHUS U BU3YaJIU3ALINH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

OCYIIECTBJISTh OOIIeHHe Ha Ypokax GU3UKA U BO BHEYPOUYHOU
JeSITEIIBHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MDIWUKTHBIX CHTyallMii W CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHIUBUYaIbHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUNA C y4€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

OPUHUMATh II€IM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIsATh IUJIaH
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JNEHUCTBUMN, pacCIpeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M KaXKJIOTO yYaCTHMKAa KOMAHJIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLICHUBATh HJEH C NO3WLIHMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsiX,  HpPOSBIATH  TBOPYECTBO M  BOOOpa)xKeHHE,  OBITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JCSATENBHOCTH B
obnact (U3MKKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpsTh ~paMKd ~ y4eOHOro  IpeAMeTa Ha OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JienaTh OCO3HAHHBIM BBHIOOp, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYAMIMH B 00JIacTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, 3MOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LETISIM;

BJIaJIETh HABBIKAMM [I03HABATEJIBLHOW peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUSA IO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTHI JIPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JIESTCIbHOCTH;

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,
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IPUHUMATh MOTHBBI W apryMEHThl JIPYTUX MpPU aHAJU3€ PE3YJIbTATOB
NEeSATEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporiecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBbI IO
¢uszuke [ YpPOBHS CpeAHEro oOmero oO0pa3oBaHUS Yy OOyYaroIIMXCs

COBEPIICHCTBYETCS AMOIUOHATIbHBIN UHTEJUICKT, MPEANOoJIaraonui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYyJIMPOBaHUS, BKJIIOYAIOLIEI0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIECHUE, CIHOCOOHOCTh aJanTUPOBATHCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LN
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JE€HCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEM;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh  IMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBATh €r0 IMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOAbMH, 3a00TUTHCA, TPOSIBIATH HHTEPEC HU
paspemiath KOH(MIUKTHI.

[NPEIMETHBIE PE3VYJIbTATEI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMNA:

HOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJOTUYECKOM, COIMATBHOW M OTUYECKOM cdepax eaTeaTbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3MKU B COBPEMEHHON HAyYHOU KapTHHE MUPA,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHOW H
MPOTHOCTUYECKON  (QYHKIUHA  (PU3MYECKOH TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpUU B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJeIeH (U3UYSCKUX Tel U
MpoLIECCOB (SIBJICHUM): WHEpIMaIbHAs CcHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepUalibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,

34



CBOOOJHOE TmMajaeHue, aOCOMIOTHO ympyras aedopManus, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYTOe CTOJKHOBEHUSI, MOJICNIN Ta3a, KUIKOCTU
U TBEPAOTO (KPUCTALTMYECKOTO) Tela, UIeadbHbIi ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPHUUECKOE TOJIE;

paznuyaTth yclIoBUS (TpaHUIbl, 00JaCTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHITH MEXAaHHMYECKHE TIPOLIECCHl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKECHUS, (POPMysIbl KHUHEMATUKU PaBHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEpeMelIeHus,
3aKkOHbl HBIOTOHA, TPUHIMII OTHOCUTEINBHOCTH [ 'amuies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHHS UMITYJIbCA U MEXaHUYECKOU
SHEPIuM, CBSI3b PaOOTHI CUJIBI C MU3MEHEHHUEM MEXAHWYECKOW SHEpPTruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOro Tejia), HOpPU HSTOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: ITpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXPAHEHUsS HUMITyJIbCa U
MEXAHUYECKON SHEPrUuH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJTM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble TmoOJOKeHUs MKT # 3aKkoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b  JTABJICHHS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW SHEPIUEN TEIUIOBOTO JBMXKEHUS M KOHLIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEN KHUHETUYECKOMN
SHEPrUeN TEMJIOBOIO IBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS HACATBLHOIO
raza C KOHIEHTpalMel MOJIEKYJ M €ro TEeMIIEpaTypor, YpPaBHEHHE
Menneneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHMS APHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIIOIb30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSICHATH DJIEKTPUUYCCKUE SIBJICHHS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTECHIIUAIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIMUA DICKTPUUECKUX
MoJieil, TPy ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe€ MPAKTUYECKU Ba)KHBIE COOTHOIIEHHUS: 3aKOHbI Oma sl ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoynsa—Jlenua,
npasuia Kupxroda, 3akonsl @apajes i 31€KTPoIn3a);
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ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYMHBI:
IIEpEMEILICHNE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHLUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEprusi, MEXaHUYeCKas SHeprus, paboTa Cuibl, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEprusl B3aMMOICHCTBHUS Tena ¢ 3eMiIéil BOMM3M €€ TOBEPXHOCTH,
3HEprus ynpyrod nedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOCoJIIOTHAsI TeMIleparypa Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOIO OJHOATOMHOIO rasa, paboTa HAEaJbHOrO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEmimoBoro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJIA,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHMAI 3JEKTPOCTATUYECKOTO II0JIS,
Pa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIAs CWJa, CWiIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, OJJEKTpUYEcKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE YYacTKa LEMH C IMOCIEIOBATEIbHBIM M
[1apajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, JHEPTHUS IJIEKTPUUECKOTO 101
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHMYECKOE JIBMKEHUE, TEIUIOBOE JBMIKEHHE 4YaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE M KOHJIEHCAIUs, TUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIONEPENaut, ICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsPKEHHOTO MTPOBOAHUKA,

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpyroM €  HWCHOJIb30BAHUEM  IIPSAMBIX  WM3MEPEHUH, IIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIEaTh BBIBOIBI MO pe3yJbTaTaM
VCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHbIE HM3MEpPEHUs (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3BI: MIJIaHUPOBATH
HKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0r01aTh IpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, IpakTUKymMa U  y4deOHo-

36



UCCJIEIOBATENBCKOW W IMPOEKTHOM JIEATEIbHOCTH C HCIOJb30BaHUEM
U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(¢u3nyecKoil MOJIEIbI0: Ha OCHOBaHMM aHalIM3a yCJIOBUS OOOCHOBBIBATH
BBIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHWSAM 3a1add,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(¢u3nyecKuXx TEOpUil NpH MCHOJIb30BAHUM MATEMAaTHUYECKUX METO/IOB
pelIeHus 3a/1a4, IPOBOJAUTh pacu€Thl HA OCHOBAaHMHM UMEIOIIMXCS JaHHBIX,
aHaJIM3UPOBaTh PE3YJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TPeOyIollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa N3yUYEHHbBIE 3AKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS i OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLIECCOB;

NPUBOANUTH TMPUMEPHl BKJIAJa POCCUWCKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATDH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIINHI YKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTIOIB30BAHNN, @ TAKXKE Pa3syMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBA;

NPUMEHSATH pa3uyHble crocoObl padboThl ¢ MHpopMalel hu3nuecKoro
COJIEp)KaHUSI C  MCHOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHM JJI1 TIOMCKA, MepepadOTKU U TMPEAbsBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMALIUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uH(popMaIMK, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIy4aeMmMyl0  UWH(GOpMAnUI0O U  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaLUY;

POSIBIISIT OpraHu3alOHHBIE U NI03HABATEJIbHbIE yYMEHUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;
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paboTaTh B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIlMOHATIFHO PACPEACATh ACITeIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXXIOTO M3
YYaCTHHUKOB TPYIIIEI B PELICHUE PAacCMaTPUBAEMOM MPOOIIEMBI,

IPOSIBIISATS MOTUBAIUIO K Oyaymiel mpohecCHuOHaNbHON AESITETbHOCTH 110
CHEHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIs.

K xonny oOyuenust B 11 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBbHON M 3TUYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
($U3MKN B COBPEMEHHOM Hay4HOW KapTHHE MHpa, pPOJb aCTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YEJOBE€KAa U JaJIbHEMIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M NMPOTHOCTUYECKON (YHKUMNA (PU3NYECKON Teopuu —
IEKTPOJUHAMUKH, CIIEUAIBHON TEOPUHM OTHOCHTEIBHOCTH, KBAaHTOBOM
¢u3uky, posib (HU3NUECKOH TEOpUH B (OPMUPOBAHUU IPENCTABICHUN O
(bu3nUecKoil KapTHHE MHUPA, MECTO (PU3UYECKON KapTHHBI MHUpa B 00ILIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABIECHUN O PUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYecKuX Tel H
IPOLECCOB (SBJICHUH): OJHOPOAHOE OHIIEKTPUUYECKOE U  OAHOPOJHOE
MarHuTHOE MOJis, TapMOHMUYECKHE KOoJeOaHusl, MaTeMaTUYECKUI MasTHUK,
UJCaNbHbIA MPYKUHHBIA MasATHUK, TAPMOHUYECKUE BOJIHBI, WJEATbHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIJIE aTOMa, aTOMHOTO f]ipa U
KBAaHTOBOM MOJC/IM CBETA;

pasnuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CIELMAJbHOM  TEOpPUHM  OTHOCUTEJNBHOCTH  (3aKOH  COXPaHEHHS
ANIEKTPUYECKOro 3apsiaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMHM, TnpaBwio Jlenma, cBa3p  JC
CAMOMHAYKIIMM B DJJIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOW  TEOPUH
OTHOCHUTEJILHOCTU DWHIITEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, HCTIOIb3YS
MOJIOKEHUST ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  DWHINTEHHA IS
dororddekra, mepBeld W BTOpOM mocTynaTel bopa, mpuHLUI
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COOTHOLICHHsI HeompeaenéHHoctel ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIHUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMKCHIBATh (PU3WYECKUE TMPOLIECCHl U SIBJICHUS, HCHIOJb3YsS BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIUAN 3JEKTPOCTATHYECKOTO
NOJII, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIMS
MarHUTHOTO TIOJISl, MArHUTHBIA MOTOK, cujia AMIepa, UHAYKTHUBHOCTD,
ANEKTPOJBIIKYINAS. CUJIA CAMOMHIYKLIHMH, JHEPTUs MArHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJSTUBUCTCKUN UMIYJbC, IOJIHAS SHEPIUs,
JHEPrus TNOKOS CBOOOJHOM 4YacCTUIbl, PHEPrus M HUMILYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsil A1ipa, SHEPT U CBSA3H sIIpa;

OOBSCHATH  OCOOEGHHOCTH  NPOTEKAaHUS  (PUBNYECKUX  SBJICHUM:
AIIEKTPOMATrHUTHAS UHYKIIWS, CAMOMHIYKIUS, PE30HAHC, HHTep(]epeHIIHs
BOJIH, Ju(pakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHeE,
dbotoanekTpuueckuit 3¢dext (dhororddexr), ampda- u Oera-pacmaabl
A5ep, raMMa-u3ilydeHue sjep, (PU3nyecKue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OTIpPEJIENISTh HAIpaBiICHUE WHIYKIMA MAarHUTHOTO TIOJI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHua;

CTPOUTH M300pakeHUE, CO3JaBaEMOe TNIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PACCUUTHIBATH €r0 XapaKTePUCTUKH;

IPUMEHATH OCHOBOINOJATrAIONINE ACTPOHOMHUYECKUE IOHATUSA, TEOPHH U
3aKOHBI JIJII aHaliM3a M OOBACHEHWS  (U3UYSCKUX  IPOIECCOB,
MPOUCXOMSIINX B 3BE31aX, B 3BE3HBIX CHCTEMaX, B MEXIaIaKTUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, IBOTIOLUHU 3BE31] U BCelleHHOI;
IPOBOANUTH MCCIAEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUH, JellaTb  BBIBOABI 1O  pe3ysbTaram
UCCJIEI0BAHNS;

MPOBOJUTh KOCBEHHBIC M3MEPEHHS (U3MYECKUX BEIMYMUH, TMPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI M3MEPEHHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHbIE PE3yNbTaTbl U J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIOTE3bI;

OMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
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co0roaTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OpAaTOPHOr0 000PYAOBAHNUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢usznyeckoil MOeNnpl0: Ha OCHOBAHWM AaHANIM3a YCJIOBHUA BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolUe TPeOOBAHUAM 33Jaud, MPUMEHSThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
IIPY  HUCIIOJIB30BAaHUM MAaTEMaTMYECKUX METOJOB PpELICHHsA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yibTaTOB;

pemarh KayeCTBEHHbIE 3ajaud, TpeOyrolue NpPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3HUKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa N3yUYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKN U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeATEIbHOCTH YE€JIOBEKa, CBSI3aHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOAOTIOIAB30BAHNN, & TAKKE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKECHUM
HAYKH W TEXHOJIOTUM JJI1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00I1IeCTBa;

OPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEpP)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, NEpepadOTKM M MpeAbsIBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(MOpPMAIUKU, CTPYKTYPUPOBAHUSL U UHTEPIPETALIMU
uHpOpMaIlMK, TOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4aeMmMykro  HMH(pOpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;
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MPOSIBIIATH OpraHu3aIlMOHHbIE u MO3HAaBaTEIbHbIC YMEHHUS
CaMOCTOATEJIPHOTO ~ NPHOOPETEHHs] HOBBIX 3HAHUW B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTath B TpyNIE C HCIOJHEHUEM pPa3IUYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBHO PACIPENEIATh A€ATEIbHOCTh
B HECTaHJApPTHBIX CHUTYallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYMIIBbI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieil npodeccnoHanbHONU ASSTEIbHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KosamnyecTBo yacoB DJIeKTPOHHBIE
n/n NMporpaMmMbl Bcero KonrTpoabubie | IIpakruyeckue (uudgposbie)
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 HayuHbl1il MeTo/ MO3HAaHUS IPUPOIBI 6 bubnnorexa [HOK
https://m.edso0.ru/f16b68d7
Hroro o pasneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1 bu6mmoreka [IOK
https://m.edsoo0.ru/f16b68d7
2.2 Junamuka 10 bubnuotexa [JOK
https://m.edso0.ru/f16b68d7
2.3 Craruka TBEpAOro TENIA 5 1 bubnuoreka [IOK
https://m.edso0.ru/f16b68d7
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 bubnuoreka [IOK
https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH 15 1 bubnuorexa [IOK
https://m.edsoo0.ru/f16b68d7
3.2 Tepmonunamuka. TeniaoBble MalTuHbI 20 1 bu6mmoreka [JOK
https://m.edsoo0.ru/f16b68d7
3.3 ArperaTHble cocTOsIHUS BemecTBa. da3oBble 14 1 bubnuorexa [IOK

epexobl

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

Wroro no pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUUECKOE T0JIe 24 Bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7
4.2 [ToCTOSIHHBIN STEKTPUUECKUNA TOK 24 bubnuorexa [JOK
https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3IMyHBIX Cpeaax 6 bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Paznen 5. PUBHUYECKUHN MPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16 bubnuoreka [IOK
https://m.edsoo.ru/f16b68d7
Htoro no paznemny 16
Pe3epBHOE Bpems 6 bubnmnoreka [JOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 166 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJleKTPOHHbIE

n/n Bcero | Kourpoubnblie | IIpakTuyeckue | H3y4YeHHs uudposeie

padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypcsbl

Owusuka — pyHAaMEHTATbHAS 1 bubnnorexa [HOK
HayKa O MPUPOJIe 02.09.2024 | https://m.edsoo.ru/1beef346
Hayunslit MeToq Oo3HAHUSA U 1 bubnnorexa [HOK
METO/IbI UCCIEAOBAHUS 03.09.2024 | https://m.edsoo.ru/3a7fde29
buznYeCcKuX SIBICHUN
DKCIIEPUMEHT U TEOpUs B 1 bubnnoreka [JOK
MpoIiecce MO3HAHUS 04.09.2024 | https://m.edsoo.ru/34c49931
npupoasl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE
Cnoco0Ob1 u3MepeHust 1 bubnuotexa [JOK
(UBUYECKUX BETUYUH 05.09.2024 | https://m.edsoo.ru/ca2def03
AOconroTHas 1 1 bubmuorexa [JOK
OTHOCUTEIbHAA 06.09.2024 | https://m.edsoo.ru/7f18fda3
MOTPEUTHOCTH U3MEPEHUI
(UBUYECKUX BETUYUH
MopenupoBanue B pusuke. 1 bubnmuorexa [JOK
Ponw u mecTo pusuku B 09.09.2024 | https://m.edsoo.ru/eabbdedl

dbopMupoBaHUU
COBPEMEHHOMN HAyYHOU
KapTUHBI MUDA, B
IIPAKTUYECKON AESITEIBHOCTU
mojen
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MexaHndeckoe JBHXKCHUC.

bu6mmoreka [IOK

Cucrema orcuera. 10.09.2024 | https://m.edsoo.ru/e9a52f02
OTHOCUTENBHOCTD
MEXaHUYECKOTO JTBH)KCHUSI.
[Tpsmast u oOpaTHas 3a1auu
MEXaHUKU

8 Panuyc-Bektop bubnuorexa [JOK
MaTepUalbHON TOUKH, Er0 11.09.2024 | https://m.edso00.ru/30a108a5
NPOCKIMH HA OCH KOOPIMHAT.
Tpaexropus. [lepemenienue.
Ckopoctb. X mpoekuuu Ha
OCH KOOpJIMHAT

9 PaBHOMEpHOE bubmmoreka [JOK
HPSAMOJIMHENHOE ABHXKEHUE. 12.09.2024 | https://m.edsoo.ru/89ba7190
['paduueckoe onucaHue
PaBHOMEPHOTO
NPSIMOJIMHEHHOTO IBUXKCHUS

10 CroxeHue nepeMeneHnii u bubnuoteka [JOK
ckopocreii. Perrenne 3amaq 13.09.2024 | https://m.edsoo.ru/761d18aa

11 HepaBHomepHOE nBUKEHME. bubnnorexka [JOK
MrHoBeHHasi CKOPOCTb. 16.09.2024 | https://m.edsoo.ru/a99549a7
VYckopenue. IIpsamonuneitnoe
JIBU)KEHUE C TIOCTOSTHHBIM
YCKOpEHUEM

12 ['padmyeckoe onucanue bubnnorexka [HOK
TIPSIMOJTHHEHHOTO JTBHKCHUST 17.09.2024 | https://m.edso0o.ru/b7560bbf
C TMIOCTOSTHHBIM YCKOPEHHEM

13 CB00OOIHOE MaicHUE. bu6mmoreka [JOK
YckopeHue cB0OOTHOTO 18.09.2024 | https://m.edsoo.ru/f738109¢c
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najeHusl. 3aBUCUMOCTh
KOOpPAUHAT, CKOPOCTH,
YCKOpPEHHS OT BPEMEHH U UX

rpaduku
14 JIBukeHHE Tena, bubnmoreka [JOK
OpOIIEHHOTO TIOJT YTJIOM K 19.09.2024 | https://m.edsoo.ru/71chb4f5
TOPU30HTY
15 KpuBonuHeliHOe NBUKEHUE. bu6mmoreka [IOK
JIBIKECHHE 110 OKPYKHOCTH. 20.09.2024 | https://m.edsoo.ru/33196fbe
YrnoBas u JIMHENHAA
ckopocts. [lepron u yacrora.
LlenTpocTpemMuTebHOE U
MIOJTHOE YCKOpEHHE
16 KoHTtposbHas padoTta mo bubnnoreka [JOK
teme "Kunemartuka" 23.09.2024 | https://m.edso0o.ru/1242f32e
17 ITepsslit 3akoH HproTOHA. bubnuoreka [IOK
HuepunanbHbie CUCTEMBI 24.09.2024 | https://m.edsoo.ru/5a9e4a64
orcuéra. [TpuHiun
OTHOCUTENBbHOCTH [ anmures.
HewnneprmanbHbie cHCTEMBI
oTcuéra
18 Cuna. PaBHonelcTByOMAs bubnuoreka [IOK
cuia. Bropoii 3akoH 25.09.2024 | https://m.edso0.ru/141d3837
HeroTona. Macca
19 B3anmoneiicTBre Tem. bu6mmorexa [IOK
Tperwnii 3axon Herorona 26.09.2024 | https://m.edsoo.ru/57dba505
20 [Ipuanun cynepnosuuuu bubnuoreka [IOK
cui. Pemenue 3a1a4 Ha 27.09.2024 | https://m.edsoo.ru/bdf997fb

MMPUMCHCHHUC 3aKOHOB
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Hrrotona

21 3aKOH BCEMHUPHOTO bubmumoreka [IOK
TATOTEHUS. DKBUBAJIEHTHOCTh 30.09.2024 | https://m.edsoo.ru/9aba2b0a
IPaBUTALMOHHOW U HHEPTHOMN
Macchl

22 Cwita TSKECTH U YCKOPEHHE bubnmuorexa [JOK
¢BOOOIHOTO ITaIEHUS 01.10.2024 | https://m.edso0.ru/22757f26

23 JIBrm>keHre HeOECHBIX Tell U bubmuorexa [JOK
UX MCKYCCTBEHHBIX 02.10.2024 | https://m.edsoo.ru/11abfa0a
cryTHUKOB. [lepBas
KOCMHYECKast CKOPOCTb.
3akonsl Kemnepa

24 Cuna ynpyroctu. 3akoH bubnuoreka [IOK
I'yka. Bec Tena 03.10.2024 | https://m.edsoo.ru/Oae2cd84

25 Cuia tpenus. [Ipupona u bubnunoreka [JOK
BUJIBI CUJI TPCHUSL. JBUKCHHUE 04.10.2024 | https://m.edsoo.ru/1fa86499
B KUJKOCTH U Ta3e C y4ETOM https://m.eds00.ru/2ch29676
CHWJIBI COITPOTUBIICHUS CPEIbI

26 JlaBnenue. bubmmoreka [JOK
I'uppocratnueckoe 07.10.2024 | https://m.edsoo.ru/a28aa7ad
nasnenue. Cuna Apxumena

27 AGCOIIIOTHO TBEPJIOE TEIO. bubnuoreka [IOK
[TocTymarensHOE M 08.10.2024 | bubamoreka [JOK
BpaIllaTEeIbHOE JIBUKEHUE https://m.edsoo.ru/2b95d57e
TBEPJIOTO Tela

28 MOMEHT CHJIBI OTHOCHTEIBHO bubmuoreka [JOK
ocu BpanieHus. [1nedo cuibt 09.10.2024 | https://m.eds00.ru/653d3459

29 CrnoxXeHHe Cull, bu6mmoreka [JOK
HPUIOKEHHBIX K TBEPIOMY 10.10.2024 | https://m.edsoo.ru/9aa79a7d
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teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECUS
TBEPAOrO Tena. Bupl

paBHOBECHS
30 Pemenue 3amau bubnmoreka [JOK
11.10.2024 | https://m.edsoo.ru/dclcaacO
31 KoHnTtposbHas padoTa mo bubnuorexa [JOK
teme "Jlunamuka. CtaTrka 14.10.2024 | https://m.edsoo.ru/9f5a574c
TBEpAOro Tena"
32 Nmnynbe maTepuanbHON bubnnorexa [HOK
TOYKHU, CHCTEMBI 15.10.2024 | https://m.edsoo.ru/4bb8294b
MaTepuaIbHBIX TOYeK. [[eHTp
Macc CUCTEMBI
MaTepHabHBIX TOUCK.
Teopema o IBHKEHHH IIEHTPA
Macc
33 Nmnynbe cuiibl U u3BMEHEHUE bubnuotexa [JOK
HUMITyJIbCa TeJla. 3aKOH 16.10.2024 | https://m.edsoo.ru/13f0a221
COXPaHCHHS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE
34 MomeHT numnyinbca bubnuoreka [IOK
MaTepUualbHON TOYKH. 17.10.2024 | https://m.edsoo.ru/d6532eb9
IIpencrasnenue o
COXPaHCHUH MOMEHTA
UMITYJIbCa B IICHTPAIBHBIX
TIOJISIX
35 Perenue 3anau bubmunoreka [JOK
18.10.2024 | https://m.edsoo0.ru/f7706d63
36 PaGora cuibl Ha ManoM U Ha 21.10.2024 | bubamoreka [JOK
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KOHCYHOM IICPEMCUICHUH.

['paduyeckoe mpencraBicHue

paboThI cuiibl. MOIIHOCTH

https://m.edso0.ru/913974c7

CHUIBI

37 Kunernueckas sueprusi. bubnmoreka [JOK
Teopema 00 U3MEHEHUH 22.10.2024 | https://m.edsoo.ru/9a5e2e74
KMHETUYECKOU SHEPTUuu
MaTepuaIbHONU TOUKH

38 [loreHnuaapHbIE U bu6mmoreka [IOK
HEMOTEHIIUATBHBIC CUJIBI. 23.10.2024 | https://m.edsoo.ru/554bafcc
ITorennmanesHas 3HEprUsl.
Bropas kocmuueckas
CKOpOCTh

39 Tperbs KocMUYECKast bubnnoreka [JOK
ckopocTh. CBsi3b pabOTHI 24.10.2024 | https://m.edsoo.ru/f57b4e01
HEMOTEHIIUAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOMN
SHEPTUU

40 Yupyrue u Heynpyrue bubnuoreka [IOK
CTOJIKHOBEHUS. Y paBHEHHUE 25.10.2024 | https://m.edsoo.ru/f30f43b6
bepnymnu ns uaeansHOU
KHUJIKOCTH

41 KonTponbnas pabota no bubnnorexka [HOK
TeMe "3aKOHBI COXPAHCHHUS B 06.11.2024 | https://m.edsoo.ru/474e7c4a
MexaHuke"

42 Pa3BuTHe npencraBineHuii o bubnuorexa [IOK
MPUPOJIE TEMIOTHI. 07.11.2024 | https://m.edsoo.ru/b0a4445f
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Ocuosuble noioxenuss MKT.

Huddysus. bpoynosckoe
JIBUKCHHE

43 CtpoeHue ra3000pa3HbIX, bubnmoreka [JOK
KHUJIKUX U TBEPJBIX TEIL. 08.11.2024 | https://m.edsoo.ru/c44d02e2
XapakTtep JBUKCHUS U
B3aUMO/ICHCTBHS YaCTHII
BEIIIECTBA

44 Macca u pazmepbl MOJIEKYIT bubnnoreka [JOK
(aromoB). KonnuectBo 11.11.2024 | https://m.edsoo.ru/c5b72ab7
BemectBa. [locrossHHas
ABoraapo

45 Temnepatypa. TemnoBoe bubnnoreka [JOK
paBHoBecue. IlIkana Ienbcus 12.11.2024 | https://m.eds00.ru/0070d493

46 Pewmenue 3amau bu6mmoreka [IOK

13.11.2024 | https://m.edsoo.ru/1531aba5

47 Wneansusiii ras. I'azoBsie bu6mmoreka [IOK
3aKOHBI 14.11.2024 | https://m.edsoo.ru/1deb2367

48 VYpaBHenne Menneneena- bubnuoteka [JOK
Knaneiipona. Pemenne 3anau 15.11.2024 | https://m.edsoo.ru/8d12c328

49 AOcomoTHas Temreparypa. bubnmnorexa [JOK
3akon [anbTOHA 18.11.2024 | https://m.edsoo.ru/14e02d1f

50 N3onporieccrl B uaeaaibHOM bu6mmorexa [IOK
ra3e C MOCTOSSHHbIM 19.11.2024 | https://m.eds00.ru/68878d51
KOJIMYECTBOM BEIECTBA

51 I'paduueckoe npencrapneHue bubnmoreka [JOK
U30IPOIIECCOB: U30TEpMa, 20.11.2024 | https://m.eds00.ru/1344327b
u30Xx0pa, n3obapa

52 OcHoBHoe ypaBHenne MKT 21.11.2024 | bBubmmoreka [JOK
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https://m.edsoo.ru/c8094721

53

Penrenue 3anau

22.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/10265a05

54

CBs13b aOCOMIOTHON
TEeMIIepaTypbl
TEPMOJINHAMUYECKOMN
CUCTEMBI CO CpeaHEn
KUHETUYECKON IHEPTUEn
MOCTYNATEIbHOrO TEMIOBOTO
JBUKEHUSI €€ YacCTHUIL

25.11.2024

https://m.edsoo.ru/c38af875

55

O06o0061IEHNE U
CHCTEMAaTU3aluA 3HaHUH 10
teme "OcHoBsl MKT"

26.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/09d12fd8

56

KonTponbnas padora no
teme "OcHoBsl MKT"

27.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/13adad59

57

TepMoauHamMmuueckast
cucreMa. 3a/laHie BHEITHUX
ycnosui s T/ cucremsl.
Bneninue v BHyTpeHHUE
napametpsl. [lapamerpsr T/
CHCTEMBI KaK CpeIHUE
3HAYEHUSI BEJIMYMH,
OIKCHIBAKOIINX €€ Ha
MHUKPOCKOIMMYECKOM YPOBHE

28.11.2024

bu6nmoreka [JOK
https://m.edsoo.ru/5f8d38a3

58

Hynesoe nauano
TEPMOJNHAMUKHU.
Camonpoun3BoibHas
penakcanua T/l cucremsl k
TEIJIOBOMY PaBHOBECHIO

29.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/8ec512f0
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59

Mozenb naeaaLHOro ra3a B

bu6mmoreka [IOK

TEPMOAMHAMHUKE. Y CIIOBHSI 02.12.2024 | https://m.eds00.ru/29355001
IIPUMEHUMOCTH 3TOM MOJEIIN

60 YpaBHenune MeHjieneeBa- bubnmoreka [JOK
Kuaneiipona u BelpakeHue 03.12.2024 | https://m.edsoo.ru/bal178d0
JUTS BHYTPEHHEH SHEPTUH

61 BripakeHue 111 BHyTpeHHEH bubnuorexa [JOK
SHEPTUH OJHOATOMHOI'O 04.12.2024 | https://m.edsoo.ru/ac5cacl5
UIeaIbHOTO rasa.
KBazucraruueckue u
HECTATHUYECKUE TIPOIECCHI

62 DnemeHTapHas pabora B bubmmoreka [JOK
TEPMOIMHAMHUKE. 05.12.2024 | https://m.edsoo.ru/741d5738
Beruucnienue paboThl 1Mo
rpaduky mporuecca Ha pV-
Iuarpamme

63 Terutonepenada Kak crocod bubmmoreka [JOK
VM3MEHEHUSI BHYTPEHHEHN 06.12.2024 | https://m.edsoo.ru/3d734561
sHeprun T]] cucremsl 6e3
COBEpIUIEHUSI pabOTHI

64 Konpexkius, bu6nmoreka [JOK
TEIUIONPOBOJHOCTD, 09.12.2024 | https://m.edsoo.ru/157b54cd
U3ITy4eHUe

65 KonnuecTBo TEMIOTHI. bubnuorexa [JOK
TennoéMKoCTh Tea. 10.12.2024 | https://m.edso0.ru/7ba67355

VY nenpHas U MOJIApHAas
TEIUIOEMKOCTH BEILIECTBA.

VY nenpHas TEmOTa CropaHus
TOIINBA
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66 Pacuér konmdecTBa TEIIOTHI bu6mmoreka [IOK
MIpH TeIIonepeaaye 11.12.2024 | https://m.edsoo.ru/ldb5ad4e
67 [TonsiTue 06 aquabarHoM bubnmoreka [JOK
npouecce. [lepBrlii 3aKoH 12.12.2024 | https://m.edsoo.ru/d8098824
TEPMOUHAMUKHU
68 KonndaecTBo TEIIOTH 1 bu6mmoreka [IOK
paboTa Kak Mepbl H3MEHEHHMSI 13.12.2024 | https://m.edsoo.ru/h047alcd
BHyTpeHHel 3Heprun T/
CHUCTEMBI
69 Bropoii 3akon bubmmoreka [JOK
TEPMOJAMHAMUKH JIJIS 16.12.2024 | https://m.edsoo.ru/c6f4f464
PaBHOBECHBIX H
HEPABHOBECHBIX ITPOIIECCOB.
HeoOpaTuMocTh IpUPOTHBIX
IIPOLIECCOB
70 [IpuHUMIIBI NEWCTBUS bubnmnorexa [JOK
TermioBbix MamuH. KIT/] 17.12.2024 | https://m.edso0.ru/2e945513
71 MakcumanbHOE 3HAaUCHUE bu6mmoreka [IOK
KITA. Huxn Kapao 18.12.2024 | https://m.edsoo.ru/fe38570b9
72 Pemenwne 3agau bu6nmoreka [JOK
19.12.2024 | https://m.edsoo.ru/b3efal8b
73 DKOJOTUYECKHE aCTIEKThI bubmuorexa [JOK
HCIIOJTb30BAHMS TEIIJIOBBIX 20.12.2024 | https://m.edsoo.ru/9867aaa7
nsurareyeit. TenmoBoe
3arpsi3HEHUE OKpPYXKaroIen
CpeIbI
74 Pemenue 3amau bubmuorexa [JOK
23.12.2024 | https://m.edsoo0.ru/c8c70432
75 O6o0meHue u 24.12.2024 | buommoteka [IOK
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cUcTEMAaTU3aIsl 3HAHUH 110
teme "TepmoarHamuka.
Termnosnie Manab"

https://m.edsoo.ru/28d62b3f

76 KonTponpHas padora mo bubnmoreka [JOK
teme "TepMoarHaMuKa. 25.12.2024 | https://m.edso00.ru/1b6e26¢c5
TennoBble MauHbL"

77 [TapooGpa3oBanue u bubnuorexa [JOK
KoHJeHcanus. Mcnapenue u 26.12.2024 | https://m.edsoo.ru/6f8e6777
KUTICHHUE. Y IeNbHAs TeIIoTa
napooOpa3oBaHus

78 Hacermennsie u bubnuorexa [JOK
HEHACBILICHHbIE Maphl. 27.12.2024 | https://m.edsoo.ru/f5¢17d02
KavecTBeHHast 3aBUCUMOCTh
IUIOTHOCTH U JIABJICHUS
HACBIIIIEHHOTO TIapa OT
TEeMIEPATyphl, UX
HE3aBUCHUMOCTH OT 00BhEMa
HACBIIIICHHOTO Tapa.
3aBUCHUMOCTh TEMIIEpATyphl
KHIICHUS OT JJaBJICHUS B
KUIKOCTH

79 BnaxuocTs Bo3ayXa. bubnmnorexa [JOK
AGcomtoTHas 1 28.12.2024 | https://m.edsoo.ru/30ebbb79
OTHOCHUTEIIbHAS BIAXKHOCTh

80 Perenue 3anau bubmuoreka [JOK

09.01.2025 | https://m.edsoo.ru/18e95ff3

81 TBépmoe Tero. bubmmoreka [JOK

Kpucrannuueckue n 10.01.2025 | https://m.edsoo.ru/20a88a03

amopQHbIe Terna.
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AHU30TpONHUS CBONCTB

KPHUCTaJJIOB
82 [TnaBnenue u bubnmoreka [JOK
KpHUCTaJUIM3aLus. Y JenbHas 13.01.2025 | https://m.edsoo.ru/6ee91e9f
TEIUIOTA TUIABIICHUSI.
CyOnumarus
83 Hedopmaruu TBEpAOTO TENA. bubnuorexa [JOK
PacTsKeHue U CKaTue. 14.01.2025 | https://m.edsoo.ru/dalaab10
Cnsur. Moayns IO#ra.
[Ipenen ynpyrux
nedopMaruit
84 TerutoBOE paciupeHue bubmmoreka [JOK
XKHMIKOCTEH U TBEPIBIX TEIL. 15.01.2025 | https://m.edsoo.ru/7ba5edf2
AHTapMOHU3M TEIUIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA
85 [TpeoOpazoBaHue YHEPTHH B bubnmnorexa [JOK
(ha30BBIX TIEpexo01ax 16.01.2025 | https://m.edsoo.ru/97a0672f
86 YpaBHEHHE TEIIIOBOTO bubmmoreka [JOK
Oamanca 17.01.2025 | https://m.edsoo.ru/ab1521fb
87 Pemenwne 3agau bu6nmoreka [JOK
20.01.2025 | https://m.edsoo.ru/8ab7f40d
88 [ToBepXHOCTHOE HATSKEHUE. bubnmnorexa [JOK
Kamwnsipasie sBieHwus. 21.01.2025 | https://m.edsoo.ru/b42f1f97
JlaBiaeHnue moy
VCKPHUBIICHHON
MTOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlamnaca
89 O6o0meHue u bubmuorexa [JOK
CHCTEMaTH3aIlus 3HAHUIH 110 22.01.2025 | https://m.eds00.ru/0b52575¢c
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Teme "ArperatHbie
COCTOSTHUSI BEIIECTBA.
®dazoBble Iepexos"

90 KonTponpHas padora mo bubnmoreka [JOK
TeMe "ArperaTHbie 23.01.2025 | https://m.edsoo.ru/7dc2a739
COCTOSIHUSI BEIIIECTBA.
®dazoBbie epexoab"

91 DJIeKTpHU3anus Tei U e€ bu6mmoreka [IOK
HPOSIBIICHUS. DICKTPHUCCKHIA 24.01.2025 | https://m.edsoo.ru/1aff445f
3apsn. JBa Buma
IEKTPUICCKUX 3aPSIOB.

[IpoBOIHUKY, TUIICKTPUKH U
MOJTYTIPOBOTHUKH

92 DJIeMEHTapHBII bubnnoreka [JOK
JIIEKTPUIECKUH 3apsi/l. 3aKOH 27.01.2025 | https://m.edsoo.ru/f49afd24
COXPaHEHHUS IIEKTPUUECKOTO
3apsia

93 B3aumonelicTBue 3apsios. bubmmoreka [JOK
Toueunble 3apsiibl. 3aKOH 28.01.2025 | https://m.eds00.ru/445b7746
Kynona

94 Pemenwne 3agau bu6nmoreka [JOK

29.01.2025 | https://m.edsoo.ru/6b87ec5a
https://m.edso00.ru/08fc19bc

95 Onektpuueckoe mose. Ero bubnuorexa [JOK
JIEHCTBHE HA DJICKTPUUECKUC 30.01.2025 | https://m.edsoo.ru/05c6bfal
3apsiIBl

96 Hanpsok€HHOCTb bubnuoreka [IOK
AIIEKTPUYECKOTO TIOJISL. 31.01.2025 | https://m.edsoo.ru/3dac6957

[Ipo6usriit 3apsz. JInnuu

56



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957

HANPSKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
OnHOPOIHOE ANEKTPUUYECKOE

noJje
97 [ToTrenunanbHOCTH bubnmoreka [JOK
DIIEKTPOCTATHYECKOTO OIS 03.02.2025 | https://m.edso0.ru/80021447
Pa3zHOCTh MOTEHIINAIOB U
HaIpsHKCHUE
98 [ToTeHmanpHas YHEPTUS bu6mmoreka [IOK
3apsijia B 04.02.2025 | https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOM TIOJIE.
[Torenman
AIIEKTPOCTATUIECKOTO TTOJIS
99 CBs13b HANPSHKEHHOCTH OJIA bubnnoreka [JOK
Y Pa3HOCTHU IOTEHIMAJIOB IS 05.02.2025 | https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS
100 [IpuHUUn cyneprno3uium bubnuotexa [JOK
SIIEKTPUYECKHX TTOJIEH 06.02.2025 | https://m.edsoo.ru/Ocfe4a6e
101 Pemenue 3amau bu6mmoreka [IOK
07.02.2025 | https://m.edso0.ru/5a582263
102 ITosie ToueuHoro 3apsaa. bubnuoreka [IOK
ITone paBHOMEPHO 10.02.2025 | https://m.edso0.ru/b297b5c3
3apshKEHHON chepsl
103 [Tosre paBHOMEPHO bubmmoreka [JOK
3apsKEHHOT0 0 00BEMY 11.02.2025 | https://m.edsoo.ru/f7a665ee
mapa. [Tone paBHoMepHO
3apsHKEHHON OECKOHEUHOU
TUIOCKOCTH
104 [IpoBoaHMKY B 12.02.2025 | bubmuoteka [JOK

57



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee

OJICKTPOCTATUYCCKOM IIO0JIC.
VYcnoBue PaBHOBECHUA

https://m.edsoo.ru/32405eab

3apsI0B
105 JAusnexTpuku u bubnmoreka [JOK
IIOJIyTIPOBOJJHUKH B 13.02.2025 | https://m.edsoo.ru/060ebab5
3JIEKTPOCTATHYECKOM I10JIC
106 Konnencarop. bu6mmoreka [IOK
DIEKTPOEMKOCTh 14.02.2025 | https://m.edsoo.ru/845b4f73
KOHJICHCATOPA.
DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJICHCATOpa
107 [TapannenbHoe coeMHEHNE bubnnorexa [HOK
KOH/ICHCATOPOB 17.02.2025 | https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarensHOE bu6mmoreka [IOK
COEIMHEHUE KOHIEHCATOPOB 18.02.2025 | https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOTO bubnuoteka [JOK
KOHJIEHCaTopa 19.02.2025 | https://m.edsoo.ru/73a34f18
110 Pemenue 3amau bu6mmoreka [IOK
20.02.2025 | https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBuKeHMe 3apsKEHHON bubnuoreka [IOK
YaCTHUIbl B OJJHOPOJHOM 21.02.2025 | https://m.edsoo.ru/8341d6ac
AIEKTPUYECKOM IT10JIC
112 Pemenue 3amaq bu6mmorexa [IOK
24.02.2025 | https://m.edsoo.ru/8341d6ac
113 O06o06mIcHuE U bu6mmoreka [JOK
cHUCTEMaTH3aIis 3HAHWI 110 25.02.2025 | https://m.eds00.ru/5752603f
TeMme "DnekTpuieckoe nosue"
114 KonTtponbHas pabota o 26.02.2025 | bubnuoreka [IOK
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Teme "DrnekTpuueckoe mose"

https://m.edsoo.ru/cefe90e9

115 Cuna Toka. [1ocTOSSHHBIN TOK. bubmnorexa [JOK
VYcnoBus cyecTBOBaHUS 27.02.2025 | https://m.edso0.ru/233311b5
MOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA

116 HcTouHuky ToKa. bu6mmoreka [IOK
Hanpspoxkenue u 9/1C 28.02.2025 | https://m.edso0.ru/0839a115

117 3akoH OMa 11 yyacTka bu6mmoreka [IOK
Henu. DICKTPHUECKOE 03.03.2025 | https://m.edsoo.ru/f14f251e
COIIPOTHBIICHUE

118 3aBUCUMOCTD COIIPOTHUBIICHUS bubnnorexa [HOK
OJIHOPOIHOTO ITPOBOHHUKA OT 04.03.2025 | https://m.edsoo.ru/95fcdf51
€ro JUTMHBI U TUIOIIA 1
MOMEPEYHOIO CCUCHUS

119 VY enpHOE CONPOTHBIICHHE bu6mmoreka [IOK
BelllecTBa. PemeHue 3amgau 05.03.2025 | https://m.edsoo.ru/437f8300

120 ITocienoBarenbHOE, bubmuoreka [JOK
napajuieIbHOE, CMEIIaHHOE 06.03.2025 | https://m.edsoo.ru/236f7e07
COCTMHEHUE MPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX bubnuoreka [IOK
DIIEKTPUUYECCKHX ITICTICH. 07.03.2025 | https://m.edsoo.ru/1794cf37
[TpaBuna Kupxroga

122 Pemenue 3amaq bu6mmorexa [IOK

10.03.2025 | https://m.edso0.ru/3881b469

123 Pabota anekrpuaeckoro bubmmoreka [IOK
TOKa. 3aKkoH Jlxoyis — 11.03.2025 | https://m.edsoo.ru/a3605c5¢c
Jlenua

124 Penrenne 3agau bu6mmoreka [JOK

12.03.2025 | https://m.edso0.ru/6761bfOf
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125

MontHOCTb SJICKTPHUYECKOT'O

bu6mmoreka [IOK

Toka. TemoBas MOLIHOCTb, 13.03.2025 | https://m.edso00.ru/99750a6f
BBIJIETIsIEMAasi HA PE3UCTOpe
126 Pemenue 3amau bubmuoreka [JOK
14.03.2025 | https://m.edsoo.ru/eb72fc24

127 OJIC u BHyTpEeHHEE bubnmuorexa [JOK
CONPOTHBJIEHHE UCTOYHHKA 17.03.2025 | https://m.edsoo.ru/72d453af
TOKa

128 3akon OMa JJis TIOJTHOM bubmmoreka [JOK
(3aMKHYTO) JIICKTPHIECCKON 18.03.2025 | https://m.edsoo.ru/221f40fb
(0051

129 Pemenue 3amau bu6mmoreka [IOK

19.03.2025 | https://m.eds00.ru/3580b679

130 MoOIIHOCTh UCTOYHUKA TOKA bu6mmoreka [IOK

20.03.2025 | https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubnnorexka [JOK
21.03.2025 | https://m.edso00.ru/546f5632

132 Konpnencarop B nenu bubnnorexka [JOK
MOCTOSIHHOTO TOKa 02.04.2025 | https://m.edsoo.ru/35368f3e

133 Pemenwne 3agau bu6nmoreka [JOK

03.04.2025 | https://m.edsoo.ru/4410cef0

134 Pemenne 3amau nmo reme bu6mmoreka [IOK
"TlocTosTHHBIH 04.04.2025 | https://m.edsoo.ru/a7340a29
3JIEKTPUYECKAN TOK"

135 Pemrenne 3agad 1mo Teme bu6mmoreka [JOK
"TlocTosHHBIH 07.04.2025 | https://m.edso0.ru/744261b8
AIIEKTPUYECKUI TOK"

136 Pemrenne 3agad mmo Teme bu6mmoreka [JOK
"TlocTosTHHBIH 08.04.2025 | https://m.edsoo.ru/eb5d4687
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3IIEKTPUYECKUM TOK"

137 O06o6mieHue u bubnmoreka [JOK
CUCTEMAaTH3alMsl 3HAaHUM 110 09.04.2025 | https://m.edsoo.ru/bfd7a050
teme "[locTosHHBIH
AIIEKTPUYECKUH TOK"

138 KoHnTtposbHas padoTa mo bubnmuorexa [JOK
teme "TlocTostHHBIN 10.04.2025 | https://m.edsoo.ru/1885ddf1
AJIEKTPUYECKUM TOK"

139 DneKTpudecKast bubmmoreka [JOK
IPOBOIMMOCTbD Pa3IUIHBIX 11.04.2025 | https://m.edsoo.ru/da794295
BEUIECTB. DJIEKTPUUECKUI
TOK B METaJIJIax.

CBepXITpoBOIMMOCTh

140 DIIEKTPUUECKUI TOK B bubnunoreka [JOK
pacTBOpax M pacruiaBax 14.04.2025 | https://m.eds00.ru/4b423491
AIIEKTPOJIUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a

141 DNEeKTPUYECKUH TOK B ra3ax. bubnnorexka [JOK
[Tna3ma 15.04.2025 | https://m.eds00.ru/92d92f76

142 DNEKTPUYECKUNA TOK B bubnuoreka [IOK
Bakyyme. BakyymHbIe 16.04.2025 | https://m.edsoo.ru/2E+160
npudopbI

143 DJIEKTPUYECKUI TOK B bubnuorexa [JOK
MOJIyIIPOBOTHUKAX 17.04.2025 | https://m.edsoo.ru/ab61c660

144 [TorynpoBOTHUKOBBIE bubnnoreka [JOK
IpHOOPBI 18.04.2025 | https://m.edsoo.ru/83622200

145 ®u3nyecKkuil NPakTUKyM 110 bubnuoreka [IOK
teme "M3mepenune cuibl Toka 21.04.2025 | https://m.edsoo.ru/5643ea56

" HaIIpsPKCHUA B ICTTH
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MOCTOSTHHOTO TOKa MpHU
MIOMOIIIM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" niam "3HaKOMCTBO
¢ g poBoil TabopaTopueit
no ¢usuke. [Ipumepsr
u3MepeHus: GU3NYECKUX
BEJIMYMH MIPU TOMOIIA
KOMITbIOTEPHBIX JATUYUKOB"

146

Du3nyecKuil MPaKTUKYM I10
teme "U3yuenue
HEPaBHOMEPHOI'O ABM)KEHHUS
C LICJIBIO OIPEIEICHUS
MI'HOBEHHOH ckopocTh"

22.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

Pu3nyecKuil MPaKTUKYM I10
teme "M3Mepenne yCKOpeHusI
IIPY NIPSAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBH>KEHUU
10 HaKJIOHHOM TIOCKOCTH"
w "Hccnenosanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU IIpU
PaBHOYCKOPEHHOM
JBIKEHUH"

23.04.2025

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

Pu3NYECKUN IPAKTUKYM 110
teme "M3MepeHne yCKOpeHust
CBOOOIHOTO MajeHus’" Win
"N3yueHne nBUKEHNUs TeNa,
OpOIIEHHOTO

24.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402
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TOPU30HTAIILHO"

149

Pu3NYECKU IPAKTUKYM 110
teme "M3ydeHue ABuKEHUs
TeJa Mo OKPY>KHOCTHU C
ITOCTOSIHHOW 110 MOJTYJIIO
CKOpPOCTBhIO" WIIN
"NccneqoBadue 3aBUCUMOCTH
nepuoa ooparieHus
KOHHYECKOTO MAasiTHUKA OT
ero napameTpon"

25.04.2025

bubmnorexa [JOK
https://m.edsoo.ru/bcf53514

150

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
PaBHOACHCTBYIOIIEH CUIIBI
IIpU IBHKEHUH OpyCKa 1Mo
HAKJIOHHOM IJIOCKOCTU" WIIN
"ITpoBepka rumoTe3bl O
HE3aBUCUMOCTH BPEMEHU
JBIKEHUS OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH Ha
3a/laHHO€ PAcCTOSIHUE OT €ro
macchl"

28.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIKX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu' uin
"N3yueHne NBUKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX

29.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/b55b81al
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HUTBIO, TICPEKUHYTON Yepe3
JIErkuii 0JI0K"

152

Pu3NYECKU IPAKTUKYM 110
teme "M3mepenue

K023 uLIreHTa TPEHUS 10
BEJIMUMHE YTJIIOBOTO

ko3 puImeHTa 3aBUCUMOCTH
Frp(N)" mu "HccnenoBanue
JBUXKEHHS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH C
NEpPEMEHHBIM

K03 unreHToM TpeHus"
wiu "M3yuenue nBuxeHus
rpy3a Ha Bally ¢ TpeHueM"

30.04.2025

bubmnoreka [JOK
https://m.edsoo.ru/b83b1607

153

Pu3nyecKuil MPaKTUKYM I10
teme "HccnenoBanue
YCIIOBUI paBHOBECHUS
TBEPAOIO TeNa, UMEIOIIETO
OCb BpalleHus" uin
"KoHcTpynpoBaHue
KPOHUITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOMUYHUBOCTHU TBEPAOTO
Teja, UMEIOLIETO IIJI0Ia1b
onops!"

05.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

154

DuU3NYECKU MPAKTUKYM I10
teMe "M3MmepeHne nMiryibca
TeJa 10 TOPMO3HOMY ITyTH"
nn "M3mepeHune CuIibl TATH,

06.05.2025

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e
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CKOPOCTH MOJIENN
AIEKTPOMOOUIISI U MOIIIHOCTH
cuibl Tru" uiny "CpaBHeHue
M3MEHEHHUS UMITyJIbCa TeJla C
UMIYJIbCOM CUJIBI" MU
"UccnenoBanue coxpaHeHus
UMITYJIbCA MPU YIIPYTOM
B3auMOIEUCTBUN" WU
"N3MepeHne KUHETUYECKOM
SHEPruu Tela 1Mo
TOPMO3HOMY ITyTH"

155

Pu3nYeCcKUil IPAKTUKYM 110
teme "U3yuenue
M30TEPMUYECKOTO Mpoliecca
(peKOMeH0BaHO
UCIOJIb30BaHUE LU(POBOIA
naboparopun)" wim
"N3y4eHne n30X0pHOTO
npouecca" wiu "M3yuenue
n300apHoOro mnporecca” uiu
"IIpoBepka ypaBHEHUS
cocrosiHus"

07.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NUECKU IPAKTUKYM I10
teme "M3mepenue yaenpHon
TEMI0EMKOCTH" UK
"UccnegoBanue nporecca
OCTBLIBaHUS BellecTna' MM
"HccnenoBanue agnadaTHOTO
npouecca’ uinm "M3yuenue

12.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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B3aMMOCBSI3U PHEPIUU
MEKMOJIEKYJISIPHOTO
B3aNMOICHCTBHSA U
TEeMIIepaTypbl KUTICHUS
JKUIKOCTEH"

157

DuU3nYeCKuil MPAKTUKYM I10
teme "M3ydenue
3aKOHOMEPHOCTEH HCTapeHus
JKUOKOCTEN" Mitn
"N3mepenue yaenbHou
TEIJIOTHI TIJIaBJICHUS Jibaa"
niu "M3yueHnue cBOWCTB
HACBILIEHHBIX MapoB" WK
"N3mepenune abCONMIOTHOM
BJIQXKHOCTH BO3/lyXa U
OIIEHKA MacChl IapoB B
nomenienun". 3mepenue
KodduimeHTa
MOBEPXHOCTHOTO HATSHKEHUS

13.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nYeCcKUil IPAKTUKYM I10
teme "Habmonenue
IIPEBPALICHNS SHEPTUN
3apsHKEHHOTO KOHEHCATOpa
B DHEPTHUIO U3ITyYEHUS
ceeronuona" uimm "M3ydenue
IIPOTEKaHUs TOKA B LIEIIH,
cojiepxarieit konaeHcarop"
unu "Pacnpenenenne
Pa3HOCTH MOTEHIINAJIOB

14.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377
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(HanmpspKEeHMs ) TPy
10CJIEI0BATEIBHOM
COEIMHEHUH KOHJIEHCATOPOB"

159

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
CMEIIaHHOTO COEIMHEHHS
pe3UCTOpOB" WK
"N3mepenue yaenbHoro
COTIPOTHUBIICHUS
MIPOBOJHUKOB" WIJIN
"UccnenoBaHue 3aBUCUMOCTH
CHUJIBI TOKA OT HAPSKCHUS
JUIS 1aMIIbl HakajauBaHus'"

15.05.2025

bubmuoreka [JOK
https://m.edsoo0.ru/2b179d98

160

Pu3nyecKuil MPaKTUKYM I10
teMme "HaOmronenue
ANEeKTpon3a" uimn
"N3mepenue 3apsa
OJTHOBAJIEHTHOTO MOHA" UIN
"HccnenoBaHue 3aBUCUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTEepUCTHKHU AH0AA'

16.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/64b6e901

161

PesepBHBIi ypOK.
0O00011eHne n
cUCTEMaTU3alus 3HaHUM 110
teMme "Kunematuka"

19.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

162

PesepBHBIi ypOK.

20.05.2025

bu6mmoreka [JOK
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https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

0O0001EeHuEe 1
cUCcTEMAaTU3aIs 3HAHUH 110
teme "Jlunamuka"

https://m.edso00.ru/3149956b

163

PesepBHBI ypOK.
O0o0061IcH e U
cHcTeMaTh3amnys 3HaHuH 110
teme "CTaTuka TBEp10ro
Tena"

21.05.2025

bubmuoreka [JOK
https://m.edso0.ru/0f9752ac

164

Pe3epBHbIii ypoK.
O6o006menne u
cUCTEeMaTU3alus 3HaHUN 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

22.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/6c0df9cc

165

Pe3epBHbIil ypoK.
O06o0061IEHNE U
cUCTEeMaTHU3alus 3HaHUH 110
teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOI
Teopun"

23.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/de148976

166

PesepBHBIi ypOK.
O6o61eHne u
CUCTEMAaTH3alMsl 3HAaHUH 110
teMme "TepMoauHaMUKa.
TennoBbie MauHbI"

26.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl

OBUIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

166

16
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https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Oduzuka, 10 wmacc/Msxumes ['.4., byxosneB b.b., Corckmit H.H. mox
penakmuent I[lapdentreBoit H.A., AxmnumonepHoe oOmiectBo "M3maTenbcTBO

"IIpocBemienue"

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Manmuaun A.H. COopHuK BompocoB u 3aaau no ¢gusuke/ A.H. ManunuH.-
M.: [IpocBemieHue.

2. Kabapaun O.®. 3amaun no ¢usuke/ O.dD. Kabapaun, B.A. Opnos, A.P.
3unbbepman.- M.: [lpoda.

3. TemaTudeckue KOHTPOJBHBIE M CAMOCTOATENbHBIE paOOTHI MO (hu3mKe

O.N.I'pommena 10-11 knacc. «IK3aMeH».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmmoteka — Bcé o npeamery «dusukay: http://www.proshkolu.ru
bubmmoreka L{OK: https://edsoo.ru/
Poccwuiickas anextponHas mkoja: https://resh.edu.ru/

Yuu.py: https://uchi.ru/
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