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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOM 0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuétoM (enepanbHOi pabouelt mporpammbl BocniuTanus u Konuenuuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpenenser o0a3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JIeioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIHUXCH.
[Iporpamma mno ¢usuke ma€r NpeacTaBICHUE O LEAX, COJAEpPKAHHM, OOIIen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeaMeta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BaATh
3a/layu MPOPECCUOHAIbHOM OpPHEHTALMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBIICHUSI CBOMX HWHTEIICKTYalbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)KIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OOpa3oBaHMs B
OopraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U UWHKEHEPHBIM CIICIIUATBEHOCTSIM.

B nporpamme mno (QusMke ONpenensioTCs IUIaHUPYEMbIE pPe3yJIbTaThbl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs: TUYHOCTHEIE,
MeTarnpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pa0OTKu TpeOOBaHUM K JTUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOydYaromuXxcsi, OCBOWBIINX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHsS Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma o pu3rke BKIFOUYALT:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE MPEAMETHBIC PE3YJIbTATHI 10 T01aM 00YUeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabovMX Mporpamm.

[TporpaMmMa no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
MPENIOCTaBIsAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COAEPKaHUS Kypca.



duszuka Kak Hayka O HamboJjiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cuCTeMOOOpa3yromuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbusngeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNpENeIHIIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI TIPU BHITIOJIHEHUHM UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3HuKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PM3UKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
oObeaUMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBisieTCs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
oJIe.

Hoesa cymanumapuzayuu. EE peanuzanus mOpeanonaraeT HCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMAa (DU3NYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TpOOIeMamu.

Hoea npuxnaonoii nanpasnennocmu. Kypc dusuku yriyoi€HHOTO ypOBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipum sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIMIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo0sIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
INPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusmku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro ¢akropa ydeOHOro rmpoiecca. Jns yrayOnéHHOro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuud (U3MYECKOro TMpakThukyma. B mepBom ciydae
MpaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knacco, 100 mocie nmepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJSATCA B Mpolecce uzydeHus paszzgena (temsl). [Ipu stom mojn padotamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1o (Qu3MKe cHCTEMa YYEHHYECKOrOo HKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[lpm 3TOoM oOecneumBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHUs], UCCIEAOBAHUS 3aBUCHUMOCTEN (DU3NYECKUX BEIUYHUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENsSeTCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. Ilpu 3TOM Ay pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISAIOTCS 3aJaud C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOW (DU3UUYECKOW MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3nenioB. /[ KauecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJECHUN U MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bu3MYEeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO & MarepuanbHO-
TEXHUYECKOMY OOCCIICUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHS Ha YPOBHE cpeaHero odiero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE Il BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme 1o
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMmoHCTpaloHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIATIOM MHUHUMAJIbHOW JOCTAaTOYHOCTH M  OOECTHeurMBaeT IMOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JIEMOHCTpAIUd s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHHW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000pynOBaHME MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuére
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OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHMueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOPATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alouMxcsi K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUI O HAy4HOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENBLCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3yYEHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(dopMupoBaHrE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3MKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynaymie
npo(heCcCUOHANBHOM  JIEATENIBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoluecce U3y4eHus Kypca GU3MKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mHUX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMHpOBaHUE YMEHHUI MMPUMEHSATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX pPEIIEeHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUsS] pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENHLHOE CO3JaHue
bu3nueckoil MoOJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKXEHEPHOIO XapaKTepa,

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

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdM3a M HMHTEPOpeTaluud  HHPOpMaIuH,
OINPEIENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUHM JUIsI Pa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH;
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pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YpOBEHBb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenue pusuxu (yrinyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHEr0 0OIIero
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo ¢U3MKE MEpeueHb JadopaTOpHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslit MeTo/1 Mo3HaHUS U
METO/IbI UCCIEeIOBAaHUS (U3NUYECKUX SIBIICHUH.

OKCIEpUMEHT U TEopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CrocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHuid  (U3MYECKUX  BenMYMH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCONIIOTHO TBEPAOE TENO, MJealbHasl >KUIKOCTb, HJC€AJIbHBIA TIa3, TOYECUHBIH
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKmMuKym.

W3mepeHne cuiibl TOKAa W HAmpsDKEHUS B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
bU3MYECKUX BEJIMYMH TIPHU IIOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas n oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIWA HAa OCH CHUCTEMBI KOOpPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATLHON TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOomHOe majieHre. YCKopeHue CBOOOMHOTO majacHwms. J[BWkKeHHe Tena,
OpOLIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHSI MaTepUAJIbHON TOYKHU OT BPEMEHU U UX I'padUKu.
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KpuBosmHenHoe  nBWKEHME. J[BMKEHHME  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[lenTpocTpeMuTenbHoe (HOPMaJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JBIDKCHUE CHApsAJNIOB, LICMHBIC, IIeCTepEHUAThle U PpEeMEHHBIE TEepeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaAKTEPHUCTUK
JIBYDKCHUSL.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

Nnnroctpanus IpeiesibHOrO NePEX0/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEH IBHKEHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKopeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN ).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLUMOHAIBHOM 3aBUCUMOCTH MEXKIY NaJbHOCTBIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TENa.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €ro napamMeTpoB.

Tema 2. /lunamuxa.

ITepsbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl oTcu€Ta. I[IpuHImMn
oTHOocuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
IPUMEDBI).
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Macca Tena. Cuia. [IpuHuun cynepro3unuy CuJl.

Bropoi 3axkon HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh TI'PABUTALMOHHONW H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBHXKyllerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAax
OTCYETA.

[IpyHIMI OTHOCHUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CWI C
MPOM3BEICHUEM MACCHI TEJIa Ha €r0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc no B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJICHUH.

[{lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CHIT TPEHUS TTOKOS, KAUEHHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CHJT TIPH JBM)KCHHHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BpPEMEHU JBIDKEHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON 4YeEpe3
NErKui OJIOK.
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N3mepenne koddduimenta TpeHHs MO BETWYMHE YIIIOBOrO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrxeHHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

W3ydeHne nBUKEHNsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpAoe Teno. [locTymarenbHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejna. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIA KpaH, peIETYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y cioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb ONIOPHI.

Tema 4. 3axkonvl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca MarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npeacTaBieHue padboThl CHIIBI.

MOoOIIHOCTH CUJIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHnManbHBlE W HENOTEHUMANbHbIE Cuibl. [loTeHnmaneHass >HEprus.
[TorenuuanbHast sHEprUs ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHnManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mone. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO IIapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.
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CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaNbHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mepeHne MOLHOCTH CUJIBL.

W3MeHeHne sHepruu Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHus] KUHETHYECKOM M IOTCHIHUAIBHOW SHEPrUM NpH
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne nMIysbca Tejla o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIN AJIEKTPOMOOWIISI MU MOIIHOCTH
CHJIBI TSATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanye COXpaHEHHS MMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTCHIUAILHON HEPTUM MPY>KUHBI ¢ PabOTOM CHUJIBI
TpPEHUSI.

Omnpenenenve paOOThl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. MogexkyJsipuasi Gu3nka u TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJENIH CTPOEHUs Ta3oB,
KUJKOCTEH U TBEPIBIX TeN M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneli. Macca u  pasmepbl Mojekya (atomoB). KomuuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp Llenscust.

Mopens uieanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJCHCTBYIOT APYT C APYTOM.
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['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeXIy [JaBIE€HUEM U  CPEIHEH KUHETHYECKOM  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOW SHEPruei MOCTyNaTeIbHOIO TEMIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHH4eCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buieoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO ABUKEHUS.

Juddy3us xuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpucTamIm4ecKuX pemeEToK.

HabGnrogenue u vcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPU
TEIJIO00MEHE MEXTy TOPSYEH U XOJIOTHOM BOJIOM.

W3yyeHue H30TEpPMUYECKOrO Mpouecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[TIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiumbl.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CamMoOnpOM3BOJIBHAA — peJlaKCalus
TEPMOJINHAMUYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.

Mogenp uaeanbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YPAaBHEHHUM:
ypaBHeHue MenaeneeBa—KianepoHa n BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3KAas KOHUEHTpAlWs 4acTHULl, BBICOKHE
TeMnepaTypbl. BeipaxkeHue il BHYTPEHHEW SHEPTUHA OJHOATOMHOTO MIEAJIbHOIO
rasa.
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KBa3zucratuueckue u HeCTaTUUECKUE MPOIIECCHI.

OnemenTtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoI1iecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOAHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMKocTh Tena. YAelbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YenbHas TEIJIOTa CTrOpaHUs
torumBa. Pacuér kommuecTtBa TemiIoThl mnpu Temionepenaye. I[lonarue o0
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss osHeprus. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOIUT
€JMHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akoH TEpMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEpPe/IaTh TEIUIOTY OT 00Jiee XOJOIHOTO Tefa K Oojiee HarpeToMy 6e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUraTtesneil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPebl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3ENbHBIM W KapOIOpAaTOPHBIN JABUTATENM, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIH3AIUsSI OMOOPTaHUYECKOTO TOTUIMBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHeHne TeMiiepaTypsl Ipy a1uadaTUueCKoM paCIIUpPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanne aanabaTHOTO Mpoiiecca.

KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOro mpouecca.
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N3ydeHne B3aMMOCBSA3M SHEPTHUM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. McrmapeHue u KureHue. Y ielbHas
TEIJIOTa Mapoo0pa30BaHU.

HacelllieHHble ¥ HEHAchIleHHbIE Mmapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT JTaBJICHHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTauv3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarius.

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

TemnnoBoe pacimmpeHue XKUIKOCTEH W TBEPABIX T€N, 00bEMHOE M JMHEHHOE
pacumpenne. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYKUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0aax.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTtHOoe HaTshKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie saBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYecKue YCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TermnoBoe paclupeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipasie sBieHUs.

Mopneny HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTANINYECKOTO BEILIECTBA.

Bunsr nedopmarnuii.

HaGmronenne manbix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.
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N3mepenne yaenbHON TENJIOTHI IIJIABJICHHUS JIBJA.

W3ydeHne CBOMCTB HACBIIIEHHBIX ITAPOB.

N3mepenre aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanure 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. diekTpoauHaMuKA.

Tema 1. Inexmpuueckoe noie.

OJeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS BIIEKTPUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyroHa.

Dnektpudeckoe noJie. Ero nelcTBre Ha 3IEKTPUIECKUE 3apsibl.

Hampsok€aHocTh  anekTpuueckoro  moiis.  [IpoOHbiid  3apsa.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATUYECKOTO IMONSA. Pa3HOCTH NMOTEHIMANOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTennman snexkTpocraTnyeckoro noiis. CBsi3b HANPSHKEHHOCTH IO U PA3HOCTH
MOTEHIIMAJIOB JIJIT  DJIEKTPOCTATUYECKOTO MOl  (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uLiuy 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdepol. [lone
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAJIbHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATUYECKOM  TOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBrKeHUE 3apsyKEHHOM YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.
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Hemoncmpauyuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IIACTHUH.

Monens anekTpoctatndeckoro reHeparopa (Baun ae I'paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

YCTpONCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHONW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTHH, PACCTOSTHUASI MEXAY HUMHU U AUAIEKTPUYECKOW MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apszKa 1 pa3psKka KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OneHka cui1 B3auMOJENCTBUS 3aPSKEHHBIX TEI.

HabGnronenue npeBpalleHrs SHEPTUH 3apsSHKEHHOT0 KOHAEHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANOIA.

N3ydyeHne npoTekaHus TOKa B LEINN, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwstil 31eKMpUUecKuii mok.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBusl CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUYHMKH
toka. Hanpsokenue U n O/1C é.

3axkoH Oma 1 yyacTka LENu.

DneKkTpudyecKkoe COIIPOTUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOAHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAAHM ITONEPEYHOIO CEUYCHMS.
VY nenpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon J[xoymns—JIena.

MOIIHOCTL 3JIEKTPUYECKOr0 TOKAa. TerioBas MOIIHOCTb, BBbIAEISAEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTHUBJIIEHWE HWCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM (3aMKHYTOM) DJJIEKTPUYECKOW 1enu. MONIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu nNOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.



17

M3mepeHre CUiTbl TOKA U HAIIPSKEHUS.

HccenmenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Ul PE3UCTOPA,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUs M MaTepuaa.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT COIPOTHBIIEHUS MIPU MOCTOSHHOM
HaIpsKCHHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3amMbIKaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccenmenoBanne pa3HOCTH MOTEHIMAIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccenenoBanre CMEMAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnmenoBanne 3aBUCMMOCTH CHIJIBI TOKA OT HAIPSDKEHUS UL JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHNSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
pU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3sHOCTH MOTEHLMATIOB MEXIY IHOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccenenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku 6 pa3uunsix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHA
MIPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCHMOCTH COINPOTUBICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
DnekTponu3. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIbl, 3JIEKTPOHHO-JIyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAMOMA, CBETOAMUOJ, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHSI.
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Hemoncmpauyuu.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHsl ekTposmsa dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB U NOJYIPOBOJHUKOB.

ORHOCTOPOHHSSI MPOBOAUMOCTD JTUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

HabGmronenue snekrposnusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIMYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE OIPEUTHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 knmacce
OCYUIIECTBIISIETCS C YUYETOM COJIEPKATENIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnole nonaAmMuUs, C6A3AHHbBIE C USYUCHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopusl.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napabosa, rurepbosna, ux rpaduku U CBOMCTBA. TpUroHOMETpUYECKrUe (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIUU HAa OCU KOOPJUHAT, CI0KEHNE BEKTOPOB.

buonozusa: mexannveckoe ABWKEHHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUiau3audsg OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIC SIBJICHUS B IPUPOJE,
ANEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJYyYEHHUE HAaHOMATEPHAJIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U ra3oB, )KUAKAE KPUCTAIUIbI, AIEKTPUUECKUE
CBOMCTBA METAJIOB, YJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaJIbBAHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKUIKOTO TPEHHS B TEXHUKE, CTATUUYECKUE KOHCTPYKUIHUHU
(KpOHILTEHH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYrHe), NBUTATe]Ib BHYTPEHHETO
cropanusi, mapopasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
razopaspsiIHbIC JIAMITbI, TOIYTPOBOJHUKOBBIE IPUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TOCTOSHHBIX MArHHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NIOJIEH. JIMHUM MarHUTHON WHYKIIUH.

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

Cunia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- U JMaMarHeTUKy.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE TMPOIECCH: MPUMEHEHHE

MMOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHUTOB, TeCTep-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna  7nuHHMA  MHAYKOMM ~ MardHATHOTO — IIOJISL  IIOJIOCOBOTO W
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKLIHWH MOJIA JJIMHHOTO MPSIMOT0 TPOBOJIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

HaburoieHue 1BUKEHUs IyYKa JIEKTPOHOB B MAarHUTHOM TIOJI€.
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[TpuHMn JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, navopamopnsie padomul, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMArHETUKOB.

HccnenoBanue AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuibl Ammepa.

N3yyeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOM UHIYKIIMKA HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHMe ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHWTHOM
uHaykuuu. OJIC uHAyKOMH. 3aKOH 3JIEKTPOMarHuTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC uHAYKIMK B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B LIENM ITOCTOSTHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE MPOUECChl: MHAYKIHUOHHAS
M€Yb, COJICHOU], 3allIUTa OT JIEKTPHU3ALNH T MMPU ABUKEHUH B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmronenue siBfeHust 3J1eKTPOMarHUTHOM UHTYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MAarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBreHre CaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMKM OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUH.

COopka MOJIeNu IEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.
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["apmonnueckue konebanus. Kunematnueckoe M JTWHAMHUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHYECKOT'0 ONMMUCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCcKOro U
KMHEMaTU4YECKOIO OMMCAHUS.

Amrntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUI HCXOTHON
BEJTUMYMHBI C aMITUTYIaMU KOJICOaHU €€ CKOPOCTH M YCKOPEHUHI.

[lepuon u 4actora kojeOanuid. [lepuon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTeMaTH4YeCKoro MasTHHKa. Ilepros CBOOOJHBIX KOJEOAHWUW MPY>KUHHOTO
MasITHUKA.

[Tonsartue o 3aTyxawmux kKojaebanusx. BeiHy)X/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECCHI: METPOHOM, YaChl,
Kaudelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABYKCHUS.

HaOmronenre HE3aBUCUMOCTH TIeprojia MallbIX KoJjeOaHul Ipy3a Ha HUTH OT
aMILTUTYJIbI.

HccnenoBanune 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHUHE C IEJbIO
dhopMUpOBaHUS MPEICTABICHUN 00 HICATBHOM MOJICIH MIPYKHHHOTO MasTHUKA.

3aKOH COXpaHEHUS dHEPTUH IIPHU KOJICOaHUAX Tpy3a Ha TIPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

W3mepenne mnepuosa CBOOOTHBIX KOJICOAHWNW HUTSHOTO W TPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJla B XOJI€ KOJeOaHU! Ha yIIpyroM MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPY>KUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXAIOMIUX KOJICOAHUH.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUM.

Tema 2. InekmpomazHumnsle Korebanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHWS B
ujeabHOM KoyieOaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMILTUTYIBI
3apsaa KOHAEHCATOpa C aMIUTHTYI0M CUJTBI TOKA B KOJIEOATETHHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPIUU B HUJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJICOAHUSI.
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IlepemenHbIi TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE W
JCHCTByIONIEE 3HAUYCHHWE CHJIBI TOKAa W HAMNpsOHKEHHS MpH pa3indHor (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHcaTop M KaTyIlKa
WHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneanpHplii  Tpanchopmarop. IlpousBonacTBo, mepegadya U MOTpeOIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jemoncmpayuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOAHUM.

Mopenb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHYXI€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COCIMHEHHWH PE3UCTOpA, KaTYyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO M PUHIIMI A€UCTBUS TpaHCchopMaTopa.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKyMm.

N3yuenne Tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habmtoienue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcCHpOCTPAHEHHS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpejoMJeHHe, HMHTephEepeHuus U
nudpakims.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.
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DONEeKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBoiICTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPa)XX€HHE,  IPEJOMIICHHE,
noJisipu3anys, uHTepdepeHurs u qudpakius.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBAa M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paIuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yIIBTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIMUIIMHE.

Jlemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIO0JIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHnnu u 1udpakiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiiCTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUH.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesIoMJICHUE, OJsIpU3als, udpaKius, nHTephepeHITHs.

Oo6HapyxeHue nHppakpacHoro u yiabTpadroIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

W3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonMHEHOE paclpOCTpaHEHUE CBETa B OAHOpPOAHOM cpene. JIyd csera.
To4yeuHbI HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npesnomMiieHusi. OTHOCUTENbHBINA MOKa3aTelb npeaomiieHus. [IocToSHCTBO 4acTOThI
CBE€Ta M COOTHOULIEHHE JJIMH BOJH NPU IEPEX0J€ MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon myueit B mpusme. [ucnepcus cBera. CroXKHBIM cOCTaB O€JIOro CBeTa.
IIBer.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli yroi MoJHOTO BHYTPEHHETO
OTpaKEHUS.
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Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHUE M OINTHYECKas CHJa TOHKOW JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cdepruyeckod JIMH3BI OT €€ TE€OMETPUU M OTHOCUTEIHHOIO
MOKA3aTeNs MPEJIOMIICHUSL.

@opmyiia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIAaBHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUNW TOYKM U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue nmpubopsl. Paspemaromas crnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHHUKOB. Ilpumepsl KilacCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
[NIABHBIX ~MaKCHMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: OYKH, JIyIa,
nepucKkon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OIITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

Hab6nrogenue noHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBOIA.

HccenmenoBanne xoaa CBETOBBIX IIYYKOB 4e€pe3  IUIOCKONApaUICIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogaenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBeTA.

Habmtoienue 1BeTOB TOHKUX TJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuyenue nudppakinOHHON pEerETKY.

Habmonenue nudpakiinoOHHOTO CHEKTpa.

HaOnronenue nucnepcuu cBera.

HaOnronenue nosisipuzanuu CBETA.

[IpuMeHeHUE MONSPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

W3mepenne nokasaress NpeioMIIeHNs CTEKIIA.
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HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemecTBa (Ha
PUMEPE KUJKHUX JIHH3).

N3mepennie PoKyCHOTO pacCTOSIHUS pacCeUBAIONIUX JIMH3.

[Tonyuenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BI.

[Tomyuenne n300paxeHus B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHnn U MoJIsIprU3aliii CBeTa.

N3yyenue noyspusaiuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue nHTEpPEpEeHIINH JIa3ePHOTO U3TyUYEHUS HA IBYX IIEIAX.

HaOnronenue aucnepcun.

HaOmronenue u ucciaegoBanue IuppakiiiOHHOTO CIIEKTpa.

W3mepenne IIMHBI CBETOBOW BOJIHBI.

[Tosryuenue cnekTpa U3Iy4eHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIHMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCHTEJIbHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CHEUATbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJIEHUE
BPEMEHU U COKPAILIEHUE JITIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € DHEPruel U UMILYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHS
IIOKOSI.

TexHrYecKue YCTpPOWCTBA M TEXHOJOTHYECKHE MPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHUL.

YyeHn4eckui SKCIIEPUMEHT, JIa00paTOpHbIC PaObOTHI, MPAKTUKYM.

Onpenenenne UMIOyJbca MW SHEPIrUM  PEISTUBUCTCKUX 4YacTul (1o
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyasapHo-60110801 0yaiu3m.

PaBHOBecHOE TEIUIOBOE H3NTyueHHUE (M3JIydeHHE aOCOIIOTHO YEPHOTO Teia).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Onnmreiina 1 potospdexra. «Kpacnas rpanunay porosaddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, [JaBJEHHE CBeTa Ha abCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleOenena.
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BosHoBbIE cBOMCTBa yacTul. Bonnel ne bpoira. Jlnuna BosHb! 1e bponns u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyLIeHca d4acTtulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOILIECHUS HEONpPeaeaEHHOCTEM
['eiizendepra.

TexHn4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodneMeHT, (OTONATUYUK, TYHHEIBHBIM MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTOdPdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosiaHoi [lmanka Ha ocHOBe uccienoBadus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnpITEl MO KCCIEIOBAHHUIO CTPOEHUsl aTtoma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornoimienre (pOTOHOB MpHU MEpexoje aTromMa
C OJTHOTO YPOBHS dHEPTMU HA APYTOM.

Buapl ciektpoB. CrIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE M BBIHYXKJICHHOE M3JlydeHue cBeTa. Jlazep.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HaOmronerre MMHEHYATHIX CIIEKTPOB.

YCTpOWUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HaOnroienue IMHEN4aToro cuekTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Duszuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnass moaens snapa [eiizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
yucno sapa. M3o0Tonsl.
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PagnoaktuBHOCTh. Asbda-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyuyeHue.

3akOH pPaJANOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHUE paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHslil GpoH uznydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SAnepusie cuibl. JledekT Macco sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOT0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTHYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHON SHEPrETUKH.

MeTtonbl perucTpaluy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-TiirooHHast MOAENb aApPOHOB.

®uzuka 3a npenenamu CrangaptHo Moaenu. TéMHass Marepus U TEMHas
SHEprusl.

EnnHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHn4ecKkne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHOMHUH. [IpyUMEHUMOCTh 3aKOHOB (U3UKU JJIsi OOBICHEHUS MPUPOJIbI
KOCMUYECKHX 00BEKTOB.

Metoapl acCTpOHOMHYECKUX HcciieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOTBI, PaIUOTEIIECKOIbI, BHEaTMOC(EpHasi aCTPOHOMUS.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CostHIa U 3BE3/I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpoeHue
3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mineunsiii [Iyte — nHama I'amaktuka. [lonoxenune u aBuwxkeHue CoyHIA B
lNanaktrke. Tunsl ramakTuk. PaguoranakTukyu U KBasapbl. YEpHBIE IBIPHI B AApax
raJaKkTHUK.
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Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

HaGnronenust 3B€34HOr0 HEOA HEBOOPYXKEHHBIM TIJ1a30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIs1 ONpe/IeTICHUs MOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmrogenuss B Tteneckon JlyHbI, TIJIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHull MOrpenIHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKkuX BETUYHMH, TNPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o0maronee NOBTOPEHUE.

O0o01IeHne U cucTeMaTu3alus CoAepkKaHus pa3ienoB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHELUATBHON TEOPUU OTHOCHTENIbHOCTHY, «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Pons ¢usukm u acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YeIoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYyYHOW KapTUHE MUpPA, 3HAUCHUE OIKUCATEIIbHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nyeckoil Teopuu, posib (U3MIECKON Teoprur B POPMUPOBAHUU MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAapTHUHBI MUpPa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbBIE C UIYUCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHWE, Hay4yHbId (akT, rumotesa, (u3nyecKkas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUeE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.
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Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHYECKHE
(GYHKIIUM: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJE€CTBO. BEKTOpPBI M HMX IPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKuMA. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
OTpeieNIiCHUE MIOMAAN IJIOCKUX GUryp u 00bEMa Tell.

Bbuonozcus: >nektpuyeckue SBIECHUS B JKUBOW MNpPUPONE, KoJieOaTeIbHBIE
JIBIWKEHUS B JKMBOW IPHUPOJE, DKOJOTHYECKHE PHUCKHM IIPH IMPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMATHOCTUKA B MEIWLHMHE, ONTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALUINYECKAsA CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple 1OMIOCA 3€MIIM, 3QJIEKHM MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOT0 TOKA, MHIYKIMOHHAs IEYb,
JIMHUM 3JIEKTPONEpeay, 3JI€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, IEpHAsi SHEPreTUKA U DKOJIOTMYECKNE ACIIEKTHI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4ueOHOro mpeaMera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBIICHUHN
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTHU COBMECTHYIO JCSATEIbHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, Yyd4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUMCKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YUCIIE B JIEATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCTIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3HMIECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:
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UHTEpEC K pa3imyHbIM chepam MmpoPecCHOHATBHON JAEITeILHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP Oyayiei mpodecCHu U peain30BbIBATh COOCTBECHHBIC
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHKESHUH BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MpoOIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICCTBUM B OKPY’KAIOIIEH Cpelie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OIbITa ACATEIbHOCTH HKOJOTHYECKON HAmpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTU HAYYHOI'O MO3HAHUA:

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

OCO3HAHUE LEHHOCTHM HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JESITEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENCNATh MENN JCATEIBHOCTH, 3a/1aBaTh MMapaMeTPhl U KPUTEPHUH HX
JOCTYKCHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX M HEMATePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIIEHUBATh PUCKHU MTOCJIECICTBUM IEATETLHOCTH;
KOOPJIMHAPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBnle ucciienoBarejbLCcKe JeHCTBUA:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TIOHITHSIMU U METOJaMU
(bu3nYeCKON HAYKH;
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BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (pU3UYECKOoro
COJZIepKaHMsl, IPUMEHEHUIO PA3JIUYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHJAAMH JICITEIBHOCTH IO MOJYYECHUIO HOBOIO 3HAHUS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallUsIX, B TOM YHCJI€ MPU CO3JIaHUM Y4EOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh NPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJauyy,
BBIJIBUTATh TUIOTE3Y €€ PpEeIICHUs, HaXOAUTh apryMEHThl s
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
NeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS TO0 (U3NKE B MPAKTUYECKYIO OO0JaCTh
KU3HEICSATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PELICHUS;
CTaBUTH MIPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pabora ¢ unpopmaunmeii:

BJIAJETh HAaBBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPIKAHMS
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYLIECTBIATH IOUCK,
aHaJli3, CHCTEMAaTU3allMI0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoONoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO CONIEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALMKU M IIEJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIECTBJISTh OOIlEHHEe Ha Ypokax (GU3MKA U BO BHEYPOUYHOU
JIEATEIIbHOCTH;
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pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTthb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEHN KaXKJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LEIUM COBMECTHOM JEATEIbHOCTH, OpPraHHU30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUMN, paCIPEACIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3UWLUUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsiX,  HIpPOSBIATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
VMHULMATUBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO  OCYILECTBIIATh  ITO3HABATEJIBHYIO  JEATEIbHOCTh B
oOnmacTu (GU3NKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00J1acTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;
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BIAJCTh HAaBBIKAMH TIO3HABATEIbHON pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MpUEMBI pediieKCuu JiJIi OLEHKH CUTyalluHM, BBbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIESITCIbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHEro oOmero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS AMOIMOHATIbHBIN UHTEJUICKT, MpeAnoJIararouit
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIeXy, ONITUMHA3M, THULIMATUBHOCTh, YMEHHE JI€HCTBOBATH, NCXOIS U3
CBOMX BO3MOKHOCTEH;

HSMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemniarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenust B 10 knacce mpelMeTHbIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUA:
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MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
OKOJIOTUYECKOM, COIMANbHOM U OTUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMHpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
MpolecCOB (SIBJICHUM): HWHEpIMaNbHAas cUCTeMa OTCuY€Ta, aOCOJIIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
CBOOO/IHOE mMajieHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yInpyroe 1 ad0COJIFOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTU
U TBEPAOTO (KPUCTAILTUYECKOTO) Tea, UACabHbIN ra3, TOUCUHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh M OOBACHITH MEXaHHUYECKHE TIPOLEeCChl U SBJICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1Jis CKOPOCTH W TepeMeElIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b PabOTHl CUJIbI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIIOBHUSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4eCKoe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeoOpazoBanumii [ anwiies, BTOporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS] HUMIYJbCa H
MEXaHUYECKON 3HEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoOJEKyIsipHOU (U3UKH U
TEPMOJMHAMUKNA (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
IIPUMEHMMOCTH ypaBHeHUsA Menaeneesa—Kiranenpona,
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aHAMM3UPOBaTh M OOBSACHATH DJIEKTPUUYCCKUE SBJICHHS, HCIOIB3YS
OCHOBHBIE TOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MMOTECHIIMATBHOCTD
AIEKTPOCTATUUECKOTO TOJI, MPUHIUIN CYNEPHO3UIUU 3AJIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes 1J1s 3JeKTPOIIn3a);

OMHUCHIBATh (PU3NUECKHE TIPOIECChl M SIBJCHUS, HUCMOJb3Yysl BEIUUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIUAIbHAS JSHEPTUs, KUHETHUYECKAS
DHEPrusi, MEXaHWuyecKas SHeprus, padoTa CHIbI, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHME, Cujla TSHKECTH, CWJIA YIPYTrOCTH, CWJIA TPEHHS, MOIIHOCTb,
JHEPrus B3aMMOJCHUCTBUS Tena ¢ 3emi€il BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILJIOTHI,
aOCoJIIoTHAs TeMmIepaTypa Tejia, padoTa B TEPMOJUHAMHKE, BHYTPEHHSIS
DHEPrusl HJCAIHPHOTO OJHOATOMHOTO rasza, paboTa HJICAIbHOTO Trasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJI wuwaeanibHOro TEMIOBOIO
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apsHhKEHHOro Iiapa B
BaKyyME€ W B JUAJICKTPUKE, MOTEHIMAI BJCKTPOCTATUYECKOrO TOJIs,
Pa3HOCTh  MOTEHIIMAJIOB,  JJEKTPOJABWXKYIIAs  CHWJa, CHJIa  TOKa,
HANPSDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass EMKOCTb INIOCKOIrO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXaHMYECKOE [IBIM)KCHHME, TEIIJIOBOE JBH)KCHHME 4YAaCTHI[ BeIeCTBa,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIJIONEepEeaauu, AICKTPU3AUS TEJ, SKBUIIOTEHIMAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BETUUUHBI OT
Jpyrol C  HCHOJIB30BAHHEM  TPSAMBIX  W3MEPEHUH, TIpU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHUPOBATh pPE3yJIbTAThl IOTYYECHHON
3aBUCUMOCTH (U3MYECKMX BEIMYUH B BHIE TPaPUKOB ¢ YIETOM
a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJBI 110 pPE3yJbTaTam
HCCIICIOBAHMS,
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IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3MUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTEJbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH OMBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

coOJI01aTh IpaBuiIa 0€30MacHOro TPy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
MCCIIEAOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THBIE 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3a/IaHHOU
¢u3nyecKoil MOJIeb0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
(U3MYECKUX TEOpUl MPH UCHOJIb30BAHUM MAaTEMaTHYECKUX METOJOB
peLIeHHUs 3a/1a4, POBOJUTh pACUYEThl HA OCHOBAHWH UMEIOIINXCS JaHHBIX,
aHaJIM3UPOBAaTh PE3yJIbTaThl U KOPPEKTHPOBATH METOMAbI PEIICHUS C
y4€TOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOil HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECcKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBATh MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM € (PU3MYECKUMH TMpolieccaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAYKM W TEXHOJOTHM JUIl JAIBHEWIIETO PAa3BUTUSA YEIOBEYECKOTO
00I11eCTBA;

IPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKH M TPEIbSBICHHUS y4eOHOU W
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HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpManMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIIST OpraHu3alMOHHBIE U N03HABATEJIbHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUIAaHUPOBATH PaOOTy IPYIIIbI, PALIMOHAIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJaJ KaXIOTro W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALMIO K Oyayiien npohecCUuOHAIBHON AESITEIbHOCTU 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 Knacce mpeIMETHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THYECKOH cepax AesTeILHOCTH YEJIOBEKA, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM pa3BUTHH, 3HAUCHHE ONMUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKOW TEOpUuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
busuky, pois (pusudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUIN O
bu3nUecKoi KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIEeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3ivyath YCIOBUSI MPUMEHHUMOCTH Mojeled (Quanueckux Ten Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAs JTMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsina, cwia Awmmepa, cuia JlopeHua, 3akoH
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NIEKTPOMArHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHUsT  CWIbl  TOKa,  TOCTyJaThl  CHEUUAIbHOH  TEOpHUH
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBAaTh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  AJiA
¢dorordpdekra, mepBeld U BTOpoW mocTynaatsl bopa, npuHUIMD
COOTHOUIEHMsI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsA0BOIO M MAacCOBOI'O YMCET U SHEPIUU B SJAEPHBIX PEAKLUAX, 3aKOH
PaJOaKTUBHOTO pacnania);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl U SIBICHUS, HCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTIO
IOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUSA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJABUKYILASL CHUJIA CAMOMHIYKLIHMH, HSHEPTrUs MAarHUTHOTO IOJsS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMIYJbC, IOJIHAS SHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrHUsl W HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsi Apa, SHEPTHs CBA3H s1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SBJICHUIA:
ANIEKTPOMArHUTHAS UHIYKLUS, CAMOUHIYKIUS, PE30HAHC, MHTEpPEepeHLIUs
BOJIH, Judpakuus, JOUCIEpCcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpudeckuii shdext (dororddexr), ambda- u Oera-pacmambl
aaep, TaMMa-u3aydeHue saep, (U3NyYecKue MPUHIUIMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HalpaBlIC€HUE WHIYKUIWW MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMOE MIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHSATH OCHOBOIMOJATaloNIMe aCTPOHOMHUYECKUE MOHSATHUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX HW3MEPEHHM, TpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyeckux BEMMYMH B BHIE TIpapukoB ¢ Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHUW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;
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MPOBOJUTH KOCBEHHBIC H3MEpPEHHUS (OU3MYECKUX BEIUYUH, TPU STOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, AHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh TpaBuiia 0€30MacHOro TPyJa IMpH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOr0 000PYAOBAHNUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJlaHHOM M HESIBHO 3a/IaHHOU
(Gu3MYecKoil MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
du3nuecKkue Mo, OTBeHarolue TpeOOBaHUSAM 3a/layd, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPU
IpU  HCHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pEIIEHUs 3ajaad,
MPOBOAUTH PAcUEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHHS C YYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemiath KadeCTBEHHBIC 3a7aud, TpeOyrolue TPUMEHEHUs 3HAHWN U3
pa3HbBIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYHKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

aHAM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATLHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;

MPUMEHSITh pa3lInuHbIe CIOCOObl padoThl ¢ MHpopManuen (Guznueckoro
COJlep)KaHUsi C MCIOJb30BAaHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJOTHM, PU 3TOM HCHOJIB30BaTh COBPEMEHHbIE HH()OPMAILIMOHHBIE
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TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHUKOB T'PYIIIbI B pEHICHUE pacCMaTpUBAEMOM TPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE

42

10 KJIACC
KoiaunuecTBO 4acos DJIeKTPOHHbBIE
Ne (undposbie)
u/n HanmMeHoBaHMe pa3/iejioB H TeM NMPOrpaMMbl Beero Kognpo_ubnme P ECA—
padoTsI pecypceb
Paznen 1. HAYUHbBIA METO/] TIO3HAHUSI ITPUPO/IbI
1.1 Hayunbii MeTo ITO3HaHUSI IPUPOIEI 6 Bubmorexa HOK
’ ¥ A PHPOZ https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pasznea 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia 10 ! https://m.edsoo.ru/f16b68d7
bubmuoreka [{OK
22 Apmamuka 10 1 https://m.edsoo.ru/f16b68d7
N bubmmoreka IIOK
2.3 Cratuka TBEPROTO TN > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka IIOK
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 hitps-//m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIIPHOKHHETUYECKON TEOPHH 15 Bubmoreka HOK
' yAp P https://m.edsoo.ru/f16b68d7
bubmmoreka IIOK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps-//m.edsoo.ru/f16b68d7
bubnunoreka LIOK
3.3 ArperatHble cOCTOsIHUS BemecTBa. Da30BbIe MEPEX0Ibl 14 1 https://m.edsoo.ru/f16b68d7
Nroro no pazgeny 49
Pa3znen 4. 9JIEKTPO/IMHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1 bubnuoteka [JOK
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https://m.edsoo.ru/f16b68d7

. . bubnunoreka LIOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps:/m.edsoo.ru/f16b68d7
bu6nmoreka [IOK
4.3 ToKH B pasIHEIX cpesiax 6 https:/m.edsoo.ru/f16b68d7
Hroro no pazueny 54
Paznen 5. PUSMYECKUU TIPAKTUKYM
. bubnunoreka LIOK
>1 Dusisieckiit NpakTHicyM 16 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 16
PesepBHOE Bpems 10 Bubmrorexa OK
p P https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170




11 KJIACC
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KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Beero KoHTpoJabHbIe 06pasoBaTeIbHbie pecypehl
padoThI
Pazgen 1. 9JIEKTPOJIUHAMUKA
bubnunoreka LIOK
I Marnutsoe noie 14 https://m.eds0o.ru/39859f1
bubnunoreka LIOK
1.2 DEKTPOMATHHTHs HH KUK 13 ! https://m.edsoo.ru/39859f1
Wroro no pazaeny 27
Paznen 2. KOJTIEBAHUS 1 BOJIHbBI
bubnuoreka [IOK
2.1 MexaHndeckue KojaeOaHus 10 hitps:/m.eds0o.ru/39859%f 1
bubnunoreka LIOK
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15 https-//m.edsoo.ru/39859%f1
bubnunorexa LIOK
2.3 MexaHuueckre U 3J1eKTPOMarHUTHBIE BOJTHBI 10 1 hits://m.edsoo.ra/39859ef1
bu6mmoreka IIOK
24 Onruia 25 ! https://m.eds00.ru/39859f1
Hroro no pazgeny 60
Pa3zaen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6nunorexa LIOK
3.1 Ocnoser CTO > I https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 5
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 KopnyckynsipHO-BOTHOBOM 1yanu3m 15 hittps://m.edsoo.ra/39859f1
bu6nunorexa LIOK
4.2 Pusuxa atoma > https://m.eds0o.ru/39859f1
4.3 ®Pu3nka aTOMHOIO SApa U HIEMEHTAPHBIX YaCTHII 5 bubmuoteka [IOK
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https://m.edsoo.ru/39859¢f1

Hroro no pazgeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKHU
bubnunoreka LIOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 hitps:/m.eds0o.ru/39859f1
Uroro no pazgeny 12
Paznea 6. PUBHUYECKUN MPAKTUKYM
N bubmuorexa [JOK
6.1 DH3HYCCKHH PAKTHKYM 16 https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 16
Pa3znen 7. OBOBILIAIOIIEE IOBTOPEHUE
C 600
7.1 cgggﬁiﬁﬁl Igjllnp.IITOa ze:;zizli(:::I;;HI\;;TH}L%F;M&?HHOFO 15 buGnuorexa [JOK
) ’ https://m.eds00.ru/39859f1
npu u3ydenuu kypca pusuku 10 — 11 knaccos
Hroro no pazneny 15
bubnuoreka [IOK
PesepBHOE BpeMs 10 https://m.edso0o.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170
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10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka
n/n P Bcero KOHT%OM’H HpaKTngec o0pa3oBaTejbHbIE
ble padoTbl = KHe padoThl pecypeb
1 ®dusnka — pyHAaMeHTaIbHas HayKa O MPHPOJIe 1 bubmorera [JOK
YH YK pHp https://m.edsoo.ru/1beef346
HayuHb1if MeTO/1 TO3HAHUS U METO/IbI UCCIIE0BAHUS bubnuoreka [IOK
2 . 1
(hbU3UYECKUX SBICHUIT https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPUS B IIPOLIECCE MO3HAHUS TIPUPOIBI. bubnuorexa [JOK
3 1
HaOuroieHne 1 SKCTIepuMEHT B (PU3UKE https://m.edsoo.ru/34c49931
bu6mmoreka [IOK
4 0CcOObl U3MEPEHHS PUINIECKUX BETHUUNH 1
C p P https://m.edsoo.ru/ca2def03
AOCOIIOTHAS M OTHOCUTENNbHAS TOTPEIIHOCTH U3MEPEHUN bubnuorexa [JOK
5 1
(U3HYECKUX BEIIMYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Poras u mecto pusnuku B
6 do IIMI/I (I:BaHI/II/I COB(b €MEHHON Hay4YHOUI I(a(bTI/IHI)I Mupa, B 1 bubmorexa [TOK
PMHD N p yqv P pa, https://m.edsoo.ru/eabbded1
MPAKTUYECKON EATeTLHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
7 OTHOCUTENBHOCTh MEXaHNYECKOTO ABUKeHUs. [Ipsamast u 1 bubmiorexa HOK
P https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4u MEXaHUKH
Pagnyc-BekTop MarepranibHON TOUYKH, €r0 MPOECKIUH HA OCH
8 Kog ZI/IHaT TpaeKTopH;I Ilepememenue CKIz) ocHTL Hx 1 Brbmuozexa [OK
p - 1P PHA. 1Iep ' P ' https://m.edsoo.ru/30a108a5
MPOEKIIUN Ha OCH KOOPIMHAT
9 PaBHOMepHOE npssMonnHeliHoe nBKeHuE. [ paduueckoe 1 bubmuorexa [JOK
ONHUCAaHNE PABHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS https://m.edso0.ru/89ba7190
10 CrnoxxeHue nepeMelieHuil u ckopocteil. Pemenue 3agau | bubmiorexa LHOK
P p ) https://m.edsoo.ru/761d18aa
11 HepaBHoMepHOe BH>KeHNE. MTHOBEHHAsI CKOPOCT. 1 bubmorera [JOK

https://m.edsoo.ru/a99549a7
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Yckopenue. [IpaMorHEtHOE IBUKEHHUE C TOCTOSIHHBIM
YCKOpEHUEM

I'padmuyeckoe onucanue NPSIMOIUHEHHOTO TBUKEHHUS C

bu6mmoreka [IOK

12 IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najzeHue. Y ckopeHrue cBOOOIHOTO MaieHusl.
13 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT bubmorexa LIOK
’ ’ https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpapuKu
14 JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HT bubmnorexa [IOK
> OP AYE p y https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxenue. J[BH>keHHE 0 OKPY>KHOCTH.
15 yI;JIOBaSI u nHHeﬁiaa CKO OCJTIL Ilepuon n qacli}:;(a bubmiorexa LIOK
p - HICpHOA ’ https://m.edsoo.ru/33196fbe
LleHTpoCcTpeMUTENBHOE U IOJHOE YCKOPEHHUE
" " bubnuorexa [JOK
16 Kontponbhas padora nmo teme "Kunemarnka hitps://m.edsoo.ru/1242632¢
[TepsrIif 3ak0H HproTOHA. THEpUHAIBHBIE CUCTEMBI
17 OT(EIéTa I IpuHimn OTHochenEII{IOCTH Tamunes bubmmorexa [IOK
P . ' https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHogelicTByIoas cuia. Bropoit 3akoH HeroToHa. bubnuorexa [JOK
Macca https://m.edsoo.ru/141d3837
. . bubnuoreka [JOK
19 B3aumoneicteue ten. Tperunit 3akoH HeroToHa https://m.edsoo.ru/57dbas05
20 [IpuHnun cynepno3unuu cuil. Pemenue 3a1a4 Ha bubnnoreka [JOK
IIpUMEHEHHe 3aKk0HOB HproTOHa https://m.edsoo.ru/bdf997fb
71 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD bubnnoreka [JOK
I'PaBUTALIMOHHOW U HHEPTHON MacCChl https://m.edsoo.ru/9aba2b0a
22 Cuia TSOKeCTH U yCKOPEHHE CBOOOTHOTO TaIeHUS bubmorexa LIOK
yeKop A & hitps://m.eds0o.ru/22757§26
73 JIBrokeHre HeOECHBIX Te M UX UCKYCCTBEHHBIX CITyTHUKOB. bubnmoreka [JOK
IlepBas kocMuueckas ckopocTb. 3akoHbl Kemiepa https://m.edsoo.ru/11abfa0a
bu6mmoreka [JOK
24 Crna ynpyroctu. 3axon I'yxa. Bec Tena https://m.edsoo.ru/0ae2cd84
25 Cuna tpenwust. [Ipupona u Buabl cui TpeHus. [[Brxenne B bubnuotexka [JOK
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KUJKOCTHU U Ta3e C Y4ETOM CHJIBI CONIPOTUBIIEHUS CPEIbI

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26 Hasnenwne. 'uapocrarnueckoe papienue. Cuna Apxumena Eubmorexa [IOK
' P ' P https://m.edsoo.ru/a28aa7ad
Ab6comtotHo TBepaoe Teno. [locTynarenbHoe u bubmnorexa [IOK
27 BpalaTebHOE JBUKEHUE :I‘Be oro Tela buGmorexa LIOK
pait A P https://m.edsoo.ru/2b95d57e
28 MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHusd. [lnedo cumbl bubmorexa [IOK
PALLCHHA. https://m.edsoo.ru/653d3459
CrnoxxeHue cuil, MPIWIOKEHHBIX K TBepoMy Teny. Llen
29 TSDKECTHU TeJa YclJOIOBI/m ABHOBECHUS Iiie z}[]oro TyenI;l[ BI;/IPHLI bubmorexa [TOK
' p p ' https://m.edsoo.ru/9aa79a7d
paBHOBECHS
bu6mmoreka [IOK
30 Pewenue 3anau
A https://m.edsoo.ru/dc1caac0
KonTponbnas pabota no teme "/Ilunamuka. Cratuka bubnuorexa [JOK
31 "
TBEPAOTO TEla https://m.edsoo.ru/9f5a574c
Nmmynbsc MmaTepraibHOM TOUYKH, CUCTEMBI MaTEpUATBLHBIX
32 Toqez Lent hi)acc CHUCTEMBbI MaTePUATIbHBIX TOI‘)ICK bubmorexa [IOK
- CHIP P ' hitps://m.edsoo.ru/4bb8294b
Teopema o IBMXKEHUH IIEHTPA Macc
33 WMnynbe cuilbl M U3MEHEHHME UMITYJIbCa Tella. 3aKOH bubnuoreka [IOK
COXpaHEHUs UMITYJIbCa. PEakTUBHOE IBUIKECHHE https://m.edsoo.ru/13f0a221
34 MowmeHT umIyibca MarepuanbHoin Touku. [Ipencrasinenue bubnuoreka [IOK
0 COXpaHEHUU MOMEHTA UMITYJIbCA B IIEHTPAIBHBIX IIOJIIX https://m.edsoo.ru/d6532eb9
bu6mmoreka [JOK
P
35 CLICHHE 3313 https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaJOM M HAa KOHEYHOM IEepPEMEIICHUH.
36 I'paduaeckoe nmpencraBieHne padboOThl CUITbl. MOIITHOCTH bubmorexa LIOK
P pelt p - https://m.edso0.ru/913974c7
CUJIBI
37 Kunernueckas sneprus. Teopema 00 n3MeHEHUN bubnmoreka [JOK
KMHETUYECKON SHEPIUU MaTepPUAIIbHOM TOUKHU https://m.edsoo.ru/9a5e2e74
38 IloTennuanpHBIe U HEMTOTEHIIMAILHBIE CUJIBL. bu6mmoreka [IOK

[TorenumaneHas sHeprus. Bropas kocMuueckasi CKOpOCTh

https://m.edsoo.ru/554bafcc
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Tpetbst KocmMuueckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHIUATbHBIX CHJI C N3MEHEHHEM MEXaHUYECKOi

bubmuoreka [JOK

39 SHEPTUM CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU https://m.edsoo.ru/f57b4e01
SHEPIUU
VYnpyrue u Heynpyrue CToJIKHOBEHHS. Y paBHEHUE bubnunoreka [JOK
40 .
bepnyinu nis uaeanbHON )KUIKOCTH https://m.edsoo.ru/f30f43b6
KontposbHas padoTa mo Teme "3aKOoHbI COXpaHEHUS B bubnmoreka [JOK
41 "
MEXaHUKE https://m.edsoo.ru/474e7c4a
40 PazButue npeacrasnenuii o npupoje TerioTsl. OCHOBHbBIE bubnnoreka [JOK
nonoxkenus MKT. luddysus. bpoynoBckoe nBuxeHne https://m.edsoo.ru/b0a4445f
43 CtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPIBIX TEIl. bubnuorexa [JOK
XapakTep ABUKECHUS U B3aUMOJICHCTBUS YaCTHUL] BELLIECTBA https://m.edsoo.ru/c44d02e2
A4 Macca u pazmepsl Mosiekyn (atomoB). KonruectBo bubnnoreka [JOK
BeniecTBa. [locrosHHas ABoraapo https://m.edsoo.ru/c5b72ab7
bubmuorexa [JOK
45 Temneparypa. Termnosoe pasHoBecue. [lkana Lenscus https=//m.edsoo.ru/0070d493
bu6mmoreka [IOK
46 Pemenne sanad https://m.edsoo.ru/1531abas
. bu6mmoreka [JOK
47 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
. bubnuotexa [JOK
48 VpaBuenue MenneneeBa-Knanelipona. Pemenue 3agau https://m.edsoo.rw/8d12¢328
bu6mmoreka [IOK
49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa hitps://m.cdsoo.ru/14¢02d 1f
50 N3onponeccel B U1€aIbHOM Tra3e ¢ HOCTOSHHBIM bubnuorexa [JOK
KOJIMYECTBOM BELIECTBA https://m.edsoo.ru/68878d51
5 I'padnueckoe npencraBaeHNe U30MPOLIECCOB: U30TEPMA, bubmuoreka [IOK
n30Xopa, n3obapa https://m.edsoo.ru/1344327b
bubmuoreka [JOK
52 Ocuoroe ypastenine MKT https://m.edsoo.ru/c8094721
53 Pemrenue 3agau bubmnorexa LIOK

https://m.edsoo.ru/10265a05
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CBsi3b a0COIOTHON TeMIIepaTypbl TEPMOAMHAMHYECKOM

54 CHUCTEMBI CO CpeIHE KHHETUYECKOM SHEeprue https://m.edsoo.ru/c38af875
[MOCTYNATEIBHOr0 TEMJIOBOTO JBUKEHUS €€ YaCTHI]
55 O6o0uieHre 1 cucTeMaTu3anys 3Hanui o reme "OCHOBBI bubmumoreka [IOK
MKT" https://m.edsoo.ru/09d12fd8
bubmuorexa [JOK
56 Kontponbnas padota nmo teme "OcHoBet MKT"
P P https://m.edsoo.ru/13adad59
TepMonnHaMuyeckas cucrema. 3aJJaHue BHEIIHUX YCIOBUN
s TJ1 cucremsl. BHenHMe U BHYTpEHHUE [TApAMETPBIL. bubmuorexa [JOK
57
[TapameTpsl T/ cuctembl Kak CpeHUE 3HAYEHUS BEJIUYUH, https://m.edsoo.ru/5f8d38a3
ONMUCHIBAKOUIUX €€ HA MUKPOCKOIIMYECKOM YPOBHE
53 HyneBoe Hauano repmoarHamuku. CaMonpou3BOJIbHAS bubnnoreka [JOK
penakcauus T/l cuctempl K TEINIOBOMY PAaBHOBECHUIO https://m.edsoo.ru/8ec5120
Mopenb uieanbHOro ra3a B TEPMOJIMHAMUKE. Y CIIOBUS bubnuorexa [JOK
59 .
IIPUMEHUMOCTH 3TON MOAEIU https://m.eds00.ru/29355001
60 VYpasuenue MenneneeBa-Kiamnelipona v BeIpaxXeHue s bubnnoreka [JOK
BHYTPEHHEHN 3HEpruu https://m.edsoo.ru/bal 178d0
Bripaxkenue A BHyTpeHHEN SHEPTUUA OAHOATOMHOTO
P g 1P P A bubmuorexa [JOK
61 nJieasbHOrO ra3a. KBasucrarnueckrne u HECTaTUYECKUE
https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
OneMeHTapHas paboTa B TepMoIuHaMUKe. Beruncnenue bubnnoreka [JOK
62
paboTsl o rpaduKy mpoiiecca Ha pV-auarpamMme https://m.edsoo.ru/741d5738
63 Temonepenayda kak crnoco0 M3MEHEHUsI BHYTPEHHEH bubnuorexa [JOK
sHepruu T/] cucremsl 0e3 coBepiieHUs! paboThI https://m.edsoo.ru/3d734561
64 KonBeknus, TEILIONPOBOTHOCTD, U3TyUEHHUE Bubmiorexa ITOK
: P > H3IYH hitps://m.edsoo.ru/157b54cd
KommuectBo Tennotsl. TemmoéMKOCTh Tena. Y aenbHas u
65 MOJISIpHAs TETNIOEMKOCTHU BEILIeCTBA. Y IeJbHas TEIJI0Ta bubmorexa [TOK
' https://m.edsoo.ru/7ba67355
CrOpaHMS TOIIJIMBA
66 Pacuér xonndecTBa TEILIOTHI IPH TEILIOIEPEade Bubmiorexa [HOK
p p https://m.edsoo.ru/1db5ad4e
67 [TonsitTre 06 annabarHom mpouecce. [lepBolil 3aKkoH bubnmoreka [JOK
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TEPMOAVMHAMUKU
KonuyectBo TemnoTsl u paboTa Kak Mepbl H3MEHEHHS

https://m.edsoo.ru/d8098824
bubmuorexa [JOK

68 .
BHYTpeHHeH sHepruun TJI cuctembl https://m.edsoo.ru/b047alcd
BTtopoii 3akoH TepMOAMHAMUKY ISl PABHOBECHBIX U
69 HE Ell)BHOBeCHBIX 111) OLJIIeCCOB He(fl6 agl/IMOCTB MIPUPOJTHBIX Bubmaorexa ITOK
P P FHCOPP pip https://m.edsoo.ru/c6f4f464
IIPOLIECCOB
. bubmuorexa [JOK
70 [Tpuniune geiicTBus TermaoBbix MamuH. KIT/] https://m.edsoo.ru/26945513
bu6mmoreka [IOK
1 .
7 MakcumansHoe 3nauenue KII. [ukn Kapuo hits:/m.edsoo.ru/fe3857b9
bubmuorexa [JOK
2 Pemenme sanaq https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHUE aCTIEKThI UCIIOJIb30BaHUS TEIIIOBBIX bubnnoreka [JOK
nsurateneil. TernnoBoe 3arpsa3HEeHNe OKPYKaIoIIEH cpebl https://m.edsoo.ru/9867aaa7
bubmuorexa [JOK
4 Pemerue sanaq https://m.edsoo.ru/c8c70432
75 O060011IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmuorexa [JOK
"TepmonnHamuka. TenaoBele MalIMHbI" https://m.edsoo.ru/28d62b3f
76 KontponbHas pabora o Teme "TepMonHaMHKa. bubnnoreka [JOK
TeroBbie MauHbL" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue u koHaeHcauus. Mcnapenre u KuneHue. bubnnoreka [JOK
77
VY nenpHas TemioTa Napoodpa3zoBaHus https://m.edsoo.ru/6f8e6777
Haceimmennsie u HeHachIieHHBIE Tapbl. KauecTBeHHas
3aBUCUMOCTD IJIOTHOCTH M JIABJICHHS HACBILEHHOTO Mapa
78 OT TEMIEPATyphl, UX HE3ABUCUMOCTb OT 00BbEMA bubmmorexa LOK
’ https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS
OT JIaBJICHUS B KUJIKOCTH
79 BraxxnocTh Bo3myxa. AGCOIOTHAS U OTHOCHUTEIbHAS bubnmoreka [JOK
BJIQYKHOCTBH https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemerue safad https://m.edsoo.ru/18e95ff3
81 Tsépnoe teno. Kpucramnnueckue u amopgHbIe Tena. bubnnoreka [JOK
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AHH30TpOINUS CBOMCTB KPUCTAIIOB

https://m.edsoo.ru/20a88a03

[InaBneHune u kpuctauu3auus. Y aejpHas TEIIoTa bubmumorexa [IOK
82
masieHus. Cyonumarus https://m.edsoo.ru/6ee91e9f
’3 Hedopmaruu TBEpAOTO Tena. PacTshkeHne U cxarue. bubnunoreka [JOK
Cnur. Moayns FOnra. Ilpenen ynpyrux aedopmaruit https://m.edsoo.ru/dalaab10
TernuoBoe paciiupeHne KUIKOCTEN U TBEPABIX TEll. bubnmoreka [JOK
84 .
AHTapMOHU3M TEIUIOBBIX KOJICOAHUI YaCTHI] BEIIECTBA https://m.edsoo.ru/7baSedf2
bubmuoreka [JOK
85 [IpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX0ax https://m.edsoo.ru/97a0672f
bubmuorexa [JOK
86 YpaBHeHHE TEIIOBOTO OanaHnca https://m.edsoo.ru/abl 5211
bubmuorexa [JOK
87 Pewmenue sanas https://m.edsoo.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHUE. KanmisspHbIe SIBICHUS.
88 Z[aBJ'ISHI/Ie 0] UCKPUBJICHHOM T1OBE XI—II)OCTBI-O JKUJIKOCTH bubmmorexa LOK
a p p A ’ https://m.edsoo.ru/b42f1f97
®opmyia Jlamnaca
89 O06o0muIeHre 1 cuCTeMaTH3aIHsI 3HAHUH 110 TeMe bubnnorexa [HOK
"Arperarsble cocTosiHus BemecTBa. da3zoBbie nepexoanb"” https://m.edso0.ru/0b52575¢
KonTponbHas padbota no Teme "ArperatHble COCTOSHUS bubnuoreka [IOK
90 "
BelecTsa. Pa3oBble EPEXOIbI https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tel U €€ MPOosIBICHUS. DIEKTPUUECKUN
91 3apsy pI[BaL;Hz[a BHGKTpI/IEeCKI/IX 3apsaa0B HI;OBOI[HI/IKH Bubmmorexa [IOK
' ' ’ https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOITYIPOBOJIHUKHI
9 DneMeHTapHBIN EKTPUIECKUH 3apsil. 3aKOH COXPAHEHHUS bubnnoreka [JOK
JJIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/f49afd24
93 B3aumogeiicTBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH bubnmoreka [JOK
Kynona https://m.edsoo.ru/445b7746
bubmuorexa [JOK
94 Pemenne 3amau https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe noise. Ero geiicTBre Ha AIeKTpUIeCKue bubnmuorexa [JOK

3apsiabl

https://m.edsoo.ru/05c6bfal
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Hanpsox€anocts anextpuyeckoro nodist. [IpoOusrii 3apsi.

bubmuoreka [JOK

96 JInHuM HAPSKEHHOCTH SIEKTPUYECKOTO TTOJIS. https://m.edsoo.ru/3dac6957
OHOpPOAHOE AIEKTPUUECKOE T10JIe
97 [ToTeH1ManbHOCTh 3JIEKTPOCTATUYECKOTO oISt Pa3HOCTh bubnmoreka [JOK
IIOTEHIUATIOB U HAIPSKEHUE https://m.edsoo.ru/80021447
[TorenmanpHas 3HEPrUs 3apsia B JJIEKTPOCTATUYECKOM bubnunoreka [JOK
98
nose. [loTeHuuan 3eKTpocTaTHYECKOro MoJIst https://m.edsoo.ru/af5fa389
CBs3b HANPSHKEHHOCTH TOJISL M PA3HOCTH MOTEHIIMAIOB JJIs bubnmoreka [JOK
99
3JIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
100 IIpuHLIMO CYIIEPHO3ULINU DIIEKTPUUECKUX MOJIEH Brommozexa [OK
P ynep p https://m.edsoo.ru/Ocfedabc
bubmuorexa [JOK
101 Pewenne 3ana4 https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpPHO 3apsIKEHHOMN bubnnoreka [JOK
cdepbl https://m.edsoo.ru/b297b5¢3
103 [Tonie paBHOMEPHO 3apsHKEHHOTO 1o 00bEMY mapa. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM TIOCKOCTH https://m.edsoo.ru/f7a665ee
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBUE bubnuoreka [IOK
paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMAIIEKTPUKHY U TTOJIYIIPOBOJHUKH B 3JIEKTPOCTATUIECKOM bubnuotexa [JOK
noJje https://m.edsoo.ru/060ebab5
106 Konnencarop. D1nekTpo€MKOCTh KOHACHCATOPA. bubnmnoreka [JOK
OneKTPOEMKOCTH INIOCKOr0 KOHJEHCATOpa https://m.edsoo.ru/845b4{73
107 ITapannensHOE COEAMHEHNE KOHIEHCATOPOB bubmorexa [IOK
p A A p https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COeTMHEHNE KOHAECHCATOPOB bubmorexa [TOK
a8 A A p hitps://m.eds00.ru/1¢992920
109 DHeprus 3apssKeHHOTO KOHAEHcaTopa bubmorexa LIOK
P P 8 p hitps://m.edsoo.ru/73a34f18
bu6mmoreka [IOK

110

Pemrenue 3agau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
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JIBr>keHUE 3apsKEHHOM YaCTULIBI B OJJHOPOJHOM

bu6mmoreka [IOK

Il 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O060011IeHre U CUCTEMAaTH3allUsl 3HAHUH 110 TEME bubmuorexa [JOK
"DnexkTpuueckoe nosie" https://m.eds00.ru/5752603f
bubmuorexa [JOK
114 KonTponbHas pabota mo Teme "DiaekTpuueckoe mosmie"” https://m.e dsogru Jeefe90e9
115 Cuna toka. [locTosiHHBINM TOK. Y CIIOBUS CYIIECTBOBAHUS bubnnoreka [HOK
IIOCTOSTHHOTO 3JICKTPUYECKOTO TOKA https://m.edsoo.ru/233311b5
bubnnoreka [JOK
116 Wctounuku Toka. Hanpsixkenne u 3/1C https//m.e dsogru 108392115
117 3akoH OMa I ydacTKa Lenu. JINEKTPUIECKOe bubnuoreka [IOK
COIIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHMOCTb CONPOTUBIIEHUS OJHOPOAHOTO MPOBOJIHHUKA bubnuorexa [JOK
OT €r0 JUIMHBI U IUIOLIAAY [IOIIEPEYHOIO CEYEHU https://m.edsoo.ru/95fcdf51
119 VY nenbHOE COpOTHUBIICHHE BelllecTBa. Pemienue 3anau bubmorexa [TOK
https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapaJLIEIBHOE, CMEIIAHHOE bu6mmoreka [IOK
COEIUHEHUE NMPOBOIHUKOB https://m.edsoo.ru/236f7¢07
1 Pacuér pa3BeTBIEHHBIX dNIeKTpUueckux nemnei. [Ipasuna bubnnoreka [JOK
Kupxroda https://m.edsoo.ru/1794cf37
bubnmnoreka [JOK
122 | Pemenue saza https://m.edsogru/3881b469
bubnuorexa [JOK
123 Pab6ota snexrpuueckoro Toka. 3akoH Jxoyns —Jlenna https-//m.c dsocI)_.Iru 1a3605¢5¢
bubnuorexa [JOK
124 | Pemerne sanaq https://m.edsocL).Iru/6761bef
125 MOIHOCTE 2JIEKTPUYECKOT0 TOKA. TerioBas MOLHOCT, bubnnoreka [JOK
BBIIEIISIEMAst HA PE3UCTOPE https://m.edso00.ru/99750a6f
bubnuotexa [JOK
126 Pemenue safad https://m.edsocL).Iru/eb72fc24
127 O/1C u BHyTpEHHEE CONPOTUBIEHUE NCTOYHUKA TOKA bub6nuoreka [IOK
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https://m.edsoo.ru/72d453af

128 3akoH OMa 1Sl OJTHOM (3aMKHYTOM ) AJICKTPUIECKOM 1IN buGmorexa LIOK
a yr p H https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 | Pewenne sazay hitps://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MoIHoCTs HCTOUHHKA TOKA https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 Koporkoe saMbikarnine hitps://m.eds00.ru/5465632
132 KoneHncarop B 1€y NOCTOSSHHOT'O TOKa Bubmorexa IIOK
o p B Il https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
133 Pemenue sanas https://m.edsoo.ru/4410cef0
134 Pewrenue 3amau no reme "[10CTOSIHHBIN 37E€KTPUYECKUN bubnuorexa [JOK
TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3amau o reme "[1O0CTOSIHHBIN 2TIEKTPUUYECKUMA bubnnoreka [JOK
TOK" https://m.edsoo.ru/744261b8
136 Pemrenue 3amau no reme "[10CTOSIHHBIN 37I€KTPUUYECKUMA bubnuorexa [JOK
TOK" https://m.edsoo.ru/eb5d4687
137 O06o0meHre 1 cucTeMaTHU3allns 3HaHHUH 110 TeMe bubmuorexa [JOK
"IIoCTOSIHHBIN IEKTPUUECKUI TOK" https://m.edsoo.ru/bfd7a050
138 KonrtponbHas padota no reme "[locTostHHBIH bubnnoreka [JOK
AIEKTPUICCKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpOBOAUMOCTh Pa3JIMYHBIX BEIIECTB. bubnuotexa [JOK
139 .
OnexTpuyecKkuii TOK B MeTauiax. CBepXIpoOBOAMMOCTh https://m.edsoo.ru/da794295
140 DNEeKTPUYECKUI TOK B pacCTBOpaxX U pacruiaBax bubnmoreka [JOK
NIEKTPOJIUTOB. 3aKoHBI Papajes 17 IEKTPOoIn3a https://m.edsoo.ru/4b423491
. bubmuoreka [JOK
141 DneKkTpryecKkuil ToK B raszax. [lmazma hitps://m.edsoo.rw/92d92£76
. bu6mmorexa [IOK
142 DJeKTpuYecKuil TOK B Bakyyme. BakyymHbie mpubopbl https://m.edsoo.ra/2E+ 160
143 DNEeKTPUUYECKHUIN TOK B TIOTYIPOBOIHUKAX bubnuoreka [JOK
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https://m.edsoo.ru/ab61c660
bubmuoreka [JOK

144 [TonynpoBOIHUKOBBIE TPUOOPHI
YHPOBOA brobop https://m.eds00.ru/83622200
®u3nyecKkuil NpakTUKyM 1o Teme "M3Mepenne cuibl ToKa u
HaIpPsDKEHUS B LIENU MOCTOSIHHOTO TOKA IPU IIOMOILU
145 aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB" MK bubnmoreka [JOK
"3HaKOMCTBO C UPPOBOI Taboparopueii mo Gpusuke. https://m.edsoo.ru/5643ea56
[Ipumeps! u3mepenus GU3NUECKUX BEIUYUH MPU TOMOIIU
KOMIIBIOTEPHBIX J1IaTYMKOB"
duznyeckuil npakTukym no teme "M3ydyenue
bubnnorexa [HJOK
146 HEPaBHOMEPHOTO JBUKECHHUS C LIEIbIO ONpEIeTICHHS 1
MI'HOBEHHOH CKOpocTH" https://m.edsoo.ru/f6292f5f
duznyeckuil npakTukyM 1o teme "M3mepeHune yckopeHus
147 [IPU IPSIMOJINHEWHOM PaBHOYCKOPEHHOM JBUYKEHUU I10 bubnuorexa [JOK
HaKJIOHHOM mtockocTu" uinu "McecnenoBanue 3aBUCUMOCTH https://m.eds00.ru/6960b6ef
MIyTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKECHHUH"
duznyeckuil mpakTukyM 1o teme "MzmepeHune yckopeHus B LIOK
nOIMoTeKa
148 cBoOOIHOTO TazieHus" win "M3ydeHue nBIKeHUS Tela,
GPOIIEHHOr0 TOPH3OHTABHO" https://m.edsoo.ru/d1ea2402
dusndeckuil NpakTUKyM 1o teme "M3ydeHne IBHKEHUS
149 TeJa IO OKPY>KHOCTH € TOCTOSTHHOM 110 MOJTYJIIO bubnnoreka [JOK
ckopocThio" niu "MccnenoBanue 3aBUCUMOCTH TIEPHOIA https://m.edsoo.ru/bcf53514
oOpallleHns KOHUYECKOr0 MasiTHUKA OT €ro napameTpoB"
dusndeckuil npakTukym 1o teme "M3mepenue
PaBHOJIENCTBYIONIEH CHIIBI IPU JBUKEHUH OpycKa 1o Bu6 ITOK
. noOJInOTEKA
150 HaKJIOHHOM 1utockocTh" uin "[IpoBepka runoressl o hitps://m.edsoo.ru/0b34db84
HE3aBHCUMOCTH BPEMEHHU JIBI)KEHHUS OpycKa MO HAaKJIOHHON " ’
IJIOCKOCTH Ha 3aJIaHHOE PacCTOsIHUE OT €ro Macchl”
dusnyeckuil npakTukyM no teme "Hccnenosanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U Bu6morexa LIOK
nOINOTEK
151 pe3nHOBOM 00Opasiie, oT ux aedopmaruu win "M3ydenue

JABHKCHHUA CUCTEMBI TCJI, CBA3aHHBIX HUTHIO, HepeKHHYTOﬁ
yepe3 JIErkuit 61ok"

https://m.edsoo.ru/b55b81al
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152

duznyeckuil npakTukym 1o teme "M3mepenue

KO3 pULMEHTa TPEHUs 10 BEJIMYUHE YTIIIOBOIO
kodpdunuenta 3apucumoctd Frp(N)" nnm "MccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM IIIOCKOCTH C
nepeMeHHbIM KoddurrenTom tpenus" win "U3yuenue
JBH>KEHUA Ipy3a Ha Bajly ¢ TpeHHeEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

®dusnyeckuil mpakTuKyM 1o Teme "HccienoBanue ycioBui
paBHOBecCHsI TBEPIOTO Tea, UMEIOIIETO OCh BpaIlleHUs" WU
"KoHcTpyrpoBaHue KPOHIITEHHOB U PACUET CUJIT
ynpyrocti" unu "M3ydeHnne ycToMunBOCTH TBEPAOIO TENa,
HMMEIOIETO0 TUIOIIA/lb ONOPHI"

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

154

155

156

157

duznyeckuil npakTukyM 1o teme "M3mepeHune umiyibca
TeJa o TOpMo3HOMY IyTH" uinu "VM3MepeHue cuibl TATH,
CKOPOCTU MOJIEJIH SJIEKTPOMOOUIISE U MOIIIHOCTH CUJIBI TATH"
win "CpaBHEHHE U3MEHEHUS UMITYJIbCA TeJla ¢ UMITYJIbCOM
cwibl" win "MccnenoBanue coxpaHeHHs! UMITYJIbCa IIPU
ynpyrom B3aumojenctsun" uin "M3mepenune
KMHETUYECKOM SHEPruu Teja o TOpMO3HOMY myTu"

duznyeckuil npakTukym no teme "M3ydyenue
M30TEPMHUECKOT0 Mpolecca (PEKOMEHI0BaHO
ucronb30Banue nudposoit maboparopun)" unu "M3ydenue
n3oxopHoro nporecca” unu "M3ydenue n3obapHoro
nporiecca" uin "[IpoBepka ypaBHEHUsT COCTOSTHUS"

duznyeckuil npakTukyMm no teme "M3mepenue yaenbHOR
ternoémkoctu" wiu "MccnenoBanue npomecca OCTbIBAHUS
BemiectBa" win "MccnenoBanue aaunadbatHoro mnporecca"
nnu "M3ydeHne B3auMOCBSI3U SHEPTUU MEKMOJIEKYIIPHOTO
B3aUMOJICVICTBUS M TEMIIEPATYPHI KUTIEHUS KUJKOCTEI"

®uznueckuil NpakTUKyM 1o Teme "M3yuenne
3aKOHOMEPHOCTEN UCIIapEHUs] KUAKOCTEN" UIN
"N3mepenue yaenbHOM TEeMI0ThI MIaBJIeHUS JIbaa" Win
"N3y4yeHne cBOMCTB HACBIIEHHBIX TapoB" win "M3mepenne
a0COJIIOTHOM BIIAKHOCTH BO3/yXa U OLICHKA MacChl IapOB B

bubmuorexa [JOK
https://m.edso00.ru/8561b28e

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

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

bu6mmoreka [JOK
https://m.edsoo.ru/6bl1a23b5
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nomenienun". M3amepenne KodppuIenTa noBepXHOCTHOTO
HaTSHKCHUS

dusnyeckuil mpakTUKyM 1o Teme "Habmronenue
MIPEBPAIICHUS YIHEPTUHU 3aPSKEHHOTI0 KOHJIEHCATOpa B
SHEPruI0 U3NydeHus ceroanoaa” unu "M3yuenue

bu6mmoreka [IOK

158 .
IIPOTEKAHUS TOKA B LIENH, COJEprKalle KOHIeHcaTop" win https://m.edsoo.ru/ec424377
acrpe/ielieHne Pa3HOCTU MOTEHIMANIOB (HaNpsyKEeHUS
"P e/IeJICHHE e e
IIPU N1OCJIEJOBATEIbHOM COEIMHEHNU KOH/IEHCAaTOPOB"
®dusnyeckuil npakTukyM mno teme "HccnenoBanue
CMEILIaHHOTO COeAMHEHUs pe3ucTopoB” win "M3mepenue
159 JIEJILHOT'O COII OTI/IBJ‘IeHI/I}I; I OBO,ZI[)HI/IKOB" WA b bubnnorexa LIOK
%] p p https://m.edsoo.ru/2b179d98
NccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAINIPSKEHUS
JUIS1 JIaMITbl HaKaJIuBaHUs"
Oduznyeckuil mpakTukyMm no teme "Habmonenue
anekTponusa" win "M3mepenue 3apsaa 0AHOBAJIEHTHOIO
”p " p P bu6mmoreka [IOK
160 nonHa" wiu "MccnenoBanne 3aBUCUMOCTH COIPOTHBIICHUS
" " https://m.eds00.ru/64b6e901
TepMope3ucTopa ot TemnepaTypsl” win "CHATHE BOJIbT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"
161 PezepBHblil ypok. O600111I€HNE U CUCTeMAaTH3alHsl 3HAHUH bubnnorexka [JOK
o Teme "Kunematuka" https://m.edsoo.ru/ed017d93
PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUN bubnmnoreka [JOK
162 n "
o teme " lnHamuka https://m.edso0.ru/3149956b
163 PezepBHblil ypok. O000111€HNE U CUCTeMaTH3alMsI 3HAHU I bubnuoreka [IOK
o Teme "CraTuka TBEp0rO Tena" https://m.edsoo.ru/0f9752ac
164 PezepBHblil ypok. O000111€HNE U CUCTEMAaTH3alHsI 3HAHU I bubnnoreka [JOK
1o TemMe "3aKOHbI COXpaHEHUsI B MeXaHuKe" https://m.edsoo.ru/6¢0df9cc
165 PesepBHblil ypok. O600111€HNE U CUCTEMaTH3alHsl 3SHAaHUH bubnuoreka [IOK
110 TeMe "OCHOBBI MOJIEKYJIIPHOKMHETUYECKOH Teopun" https://m.edsoo.ru/de148976
166 PezepBHblit ypok. O000IIEHNE U CUCTEMAaTH3aIMs] 3HAHUH bubnnoreka [JOK
o Teme "Tepmonnramuka. TenmoBbsie MalTuHbL" https://m.edsoo.ru/Obcc77cl
167 PesepBHblil ypok. O60011€HNE U CUCTEMaTH3alHsl 3SHAHUH bubnuorexa [IOK

10 TEMC "Al"pel"aTHLIC COCTOSIHUS BelecTBa. ®a3oBbIe

https://m.edsoo.ru/59ca5c91
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nepexopl"”
168 PezepBHblil ypok. O0001I€HNE U CUCTEMATH3AIMS 3HAHU T 1 bubmumorexa [IOK
1o Teme "DiekTpuyeckoe mnoJie" https://m.edsoo.ru/f2381c0c
PezepBHblil ypok. O0001IeHNE U CUCTEMATH3AIHS 3HAHU T bubnunorexa [IOK
169 1o Teme "I1oCTOSAHHBIN 2JIeKTPUYECKUI TOK" ! https://m.edsoo.ru/3caebdal
170 PesepBHblil ypok. O60011I€HNE U CUCTEeMAaTHU3alHsl 3SHAHUH 1 bubnmoreka [JOK
o Teme "Toku B pa3nuyHbIX cpepax” https://m.edsoo.ru/cc7681d4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
u/n Tema ypoka Beero KOHTpﬁO.HbH l'[paKTlgqec 0BPA30BATEILHBIC
ble padoThI KHe padoThl pecypebi
1 B3anmoaeiicTBre MOCTOSTHHBIX MAarHUTOB U MPOBOJHUKOB 1 bubnunoreka LIOK
¢ TokoM. MarnutHoe nosie. ['unoreza Amnepa https://m.edsoo.ru/487a8593
’ Bekrop MmarautHOM uHAYKUMK. [IpuHumn cyneprno3uuuu 1 bubmmoreka [JOK
MarHuTHBIX 1oseu. JIMHuKM MarHuTHON MHIYKLIIUH https://m.edsoo.ru/4clabccb
bubnunoreka LIOK
3 MaruuTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTNBIT Ipcrena 1 https://m.edsoo.ru/d35d5262
4 Cunia Amriepa, e€ HarpaBJICHHE U MOJTYJIb 1 buGnuorexa [IOK
’ https://m.edsoo.ru/26d9c5ba
bubnuoreka [IOK
5 Pemenre sanad 1 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. IIEKTPOU3MEPUTEHHBIC 1 bubnnorexa [JOK
npuOOpEI https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYIb. [[BuKEeHME 1 bubmmnoreka HOK
3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM MAarHUTHOM I10JI€ https://m.edsoo.ru/c97afaal
bu6mmoreka IIOK
8 Pemenne safas I https://m.edsoo.ru/504e98c7
bu6nmorexa LIOK
9 Pabora crst Jloperia 1 https://m.edsoo.ru/d518be4b
bu6mmoreka IIOK
10 Pemenne sanas ! https://m.eds00.ru/93617bd9
11 MarnuTHOe nosie B Beuiectse. DeppoMarHeTukH, rnapa- u 1 bubnuotexa [JOK
JUaMarHeTUKH https://m.edsoo.ru/30ff9608
OcHoBHBIE cBOWCTBa heppoMarHeTukoB. [I[puMenenne bubnmnoreka [JOK
12 1
(beppoMarHeTUKoOB https://m.edsoo.ru/0b58190a
bu6nunorexa LIOK
n n
13 Pemenne 3amau mo teme "MarautHoe 11oie 1 https-//m.edsoo.ru/5b55¢307




bubnunorexa LIOK

14 Pemenue 3agay mo teme "MarauTHoe moJe https-//m.edsoo.ru/4 1 cdac8a
15 SBnenue 3eKTpoMarHuTHOM MHAYKIMH. [loTok BekTopa bubmmoreka [JOK
MAarHUTHON MHIAYKLIIHHU https://m.edsoo.ru/b3efalcl
bubnunorexa LIOK
16 IAC unnyKupm https://m.edsoo.ru/48150bd8
17 3aKoH eKTpoMarHuTHOM nHaykuuu dapanes Bubmmoreka HOK
https://m.edsoo.ru/abdec188
bubnunoreka LIOK
18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://m.edsoo.ru/1 5abe 140
bubnunoreka LIOK
19 OJIC MuAYyKIMM B ABIKYIMXCA TPOBOAHMKAX https://m.edsoo.ru/0235¢c02
bubnuoreka [IOK
20 Pemenre sanad https://m.edsoo.ru/4dfda618
bubnunoreka LIOK
21 Hpasuio Jlenua https://m.edsoo.ru/bbc22726
WNupyktuBHOCT. KaTylka MHAYKTUBHOCTH B LIETIH Bu6moteka [JOK
22
MOCTOSTHHOT'O TOKA https://m.edsoo.ru/621eae9d
bu6mmoreka IIOK
23 Asnenue camonnaykuuu. IC caMonHayKIIMn https://m.edsoo.ru/Tee60ca8
24 OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM. bubmmnoreka HOK
DNEeKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOadl11
bubmmoreka IIOK
25 Pemenne sanas https://m.edsoo.ru/88f69d2b
26 O06o011eHre 1 cucTeMaTH3alys 3HaHui 1o Teme bubmmnoreka HOK
"OnexTpoaguHamuka' https://m.edsoo.ru/76484025
" " but6mmoreka [IOK
27 KonrtponbHas pabora no teme "DIeKTponHaAMHUKa https://m.edsoo.ru/82e09b98
73 Konebartenbnas cuctema. CBOOOIHBIE KOEOAHMUS. bubnuoteka [JOK
[Mapmonnueckue xKoedaHus https://m.edsoo.ru/7c1db385
29 KuneMaTtnueckoe ¥ THHAMHYECKOE OIMCAHUE bubnunorexa LIOK

KoJIe0aTeIbHBIX JBHKCHHU U

https://m.edsoo.ru/87ce9498
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9HepFeTI/I‘-I€CKOC OIIMCaHuC. BBIBOI[ JUHaAMHUYCCKOI'O

30 OTHMCaHUs TAPMOHUYECKHUX KOJCOAHUH U3 UX buGnuorexa [JOK
P https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO OMUCAHUs
. bubnunoreka LIOK
31 AMIIATY 22 1 dasa KoseOaHHii https://m.edsoo.ru/7a0c439a
[Tepnon u yactora konebanuid. [leprox MaabIxX CBOOOTHBIX
32 K0§e6aimﬁ MaTeMaTH4eCKOTO MaﬁEHmIc[a [Tepuo g Bubmaorexa ITOK
. L https://m.edsoo.ru/e0399319
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO MasTHHKA
33 3aryxaromue konedanus. BeiHyX/1eHHbIe KOJeOaHu . bubmuoreka [{OK
Pe3onanc https://m.edsoo.ru/72¢93d09
bubnunoreka LIOK
34 ABToKosebana https://m.edsoo.ru/6add2644
bubnuoreka [{OK
35 Pemrenne 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 Ypok-koHpepennus "MexaHnnyeckue KoieOaHus B bubnmorexa [JOK
MY3bIKaJIbHBIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 O06o0meHre 1 cucTeMaTH3aIls 3HaHUH 110 TEMe bubnuoreka [IOK
"MexaHnuyeckue Kojeoanus" https://m.edsoo.ru/eb84182f
. bu6nunorexa LIOK
38 OnexTpoMarHuTHble konebanus. KonebaTenbHbII KOHTYp hitps:/m.edsoo.ru/d4adabde
®dopmyna Tomcona. CBsI3b aMILTUTYABI 3apsijia
39 KOHp eicaTo a C aMIUTUTY0M cnnmy foxa rf Kf[)J'Ie6aTeJ'ILHOM Bubmiorexa LIOK
a p YA https://m.edsoo.ru/093f9af1
KOHTYpE
3aKOH COXpaHEHMs SHEPTUHU B UACATILHOM KOJe0aTeIbHOM bubmuoreka [IOK
40
KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHusI. bubmuoreka [IOK
41
BriHyX1€HHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHMs https://m.edsoo.ru/5¢668619
[IepemeHnHBbII TOK. Pe3uctop u KOHAEHCATOP B LIENU bubmuoreka [IOK
42
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/84836152
bubnunorexa LIOK
43 Karymika MHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKa

https://m.edsoo.ru/cfa307af
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44 3axon Oma JJjis 2JIEKTPHUYECKOM IIeTH IIEPEMEHHOTO TOKa Bubmorexa OK
a p H p https://m.edsoo.ru/8bae38e6
45 MomHOCTh NEPEMEHHOI0 TOKa. AMIIUTYIHOE U bubmmoreka [JOK
JICACTBYIOLLEE 3HAYEHNUE CHIIBI TOKA U HAITPSKEHUS https://m.edsoo.ru/lcac6ec4c
46 Pe3onaHc B aeKTpHUUeCKOM LEIH Bubmorexa OK
P t hitps://m.eds00.ru/087506df
bu6nmoreka [IOK
47 Pemenne sanaq https://m.edsoo.ru/al6836a4
48 Wneansuenif Tpancopmatop. [Ipon3BoacTBo, nepepaya u bubnnorexa [JOK
oTpeOICHUE AICKTPHUICCKOW SHEPT U https://m.edsoo.ru/f97418ae
6]
| oo o oot Bumorra 10K
P p - RYIBTYP - https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU
bubmuoreka [{OK
50 Pemenre sanad https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
> Pemenue sanas https://m.edsoo.ru/7cab59f8
57 O06o011eHre 1 cucTeMaTH3alys 3HaHui 1o TeMe bubmmnoreka HOK
"JJIeKTpOMarHuTHbIE KosieOanus " https://m.edsoo.ru/401024a9
MexaHn4yecKkre BOJTHBI. XapaKTePUCTUKU MEXAaHUYECKUX bubnnorexa [JOK
53
BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa [JOK
https://m.edsoo.ru/d9ae1000
bu6mmoteka IIOK
55 3ByK. XapakTepUCTUKH 3ByKa https://m.edsoo.ru/138b6f09
56 Wnudpazsyk u ynptpassyk. lllymoBoe 3arpsisHeHne bubmmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0o.ru/7380038f
but6mmoreka [IOK
37 Pemerte sanat https://m.edsoo.ru/cfd918bf
58 DOneKTpoMarHuTHbIE BOJIHBL. U3mydeHune bubnuoteka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus AIEKTPOMAarHUTHBIX BoJH. CBOMCTBA bubnuoteka [JOK
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OJICKTPOMArHMuTHBIX BOJIH

https://m.edsoo.ru/d01b818c

[IIxana 351eKTpOMarHuTHBIX BOJH. [IpuMenenue bu6muoteka [JOK
60
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9%
61 [IpuHIUIIBL paIUOCBA3U U TEIIEBUACHUS. Pagronokanus. bubnuoreka [JOK
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edsoo.ru/9f96f118
bu6nmoreka [IOK
" n
62 Konrponsnas padora no reme "Konebanus u BOTHBI hitps:/m.edsoo.ru/4f79850
63 CBeT. 3aKOH INPSAMOJIMHEHHOTO PacIIPOCTPaHEHUSI CBETa bubmiorexa LIOK
’ p pacrpoctp https://m.edsoo.ru/f9566406
64 Pemenne 3amay Ha npUMEHEHUE 3aKOHA NPSAMOJIMHENHOTO bubnuoreka [IOK
pacupoCTpaHEHUs CBETa https://m.edsoo.ru/ea32d455
65 Otpaxenue cBera. [lnockoe 3epkano. Chepruueckoe bubnnorexa [JOK
3€pKaJIo https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U OTHOCUTEIIBHBIN
66 rokKasareisb npenomiieHus. [lonHoe BHyTpeHHee bubnnorexa [JOK
otpaxxeHue. [IpenenbHbIil yroi nojaHOro BHyTPEHHETO https://m.edsoo.ru/bc2e55¢cd
OTpPaXKEHUS
Pemenue 3a1au Ha MpUMEHEHUE 3aKOHOB OTPAXKCHUS U bu6nunorexa LIOK
67
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B npusMe. Jucnepcus ceera. Cl0XKHBIA COCTaB bubmmnoreka HOK
oenoro ceera. Ller https://m.edsoo.ru/d8elc3be
69 JInn3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAs CHIIA JIUH3bI bubmmorexa LTOK
F POKRyeHoe p https://m.edsoo.ru/60441359
70 [TocTpoenue n300paXkeHH B THH3aX U UX CHCTEMax. bubmuoreka [IOK
VYBenu4ueHue JTUH3bI https://m.edsoo.ru/bb53b1d5
7 Pemenue 3amau Ha moCTpoeHNE N300PAKEHHH, bubnmnoreka [JOK
IIOJIy4a€MBIX C IIOMOIIBIO JIUH3 https://m.edsoo.ru/5a868f09
72 I'ma3 kak onrnyeckas cuctema buGmnorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenens mpuMeHIMOCTH bubnmnoreka [JOK
73 .
T€OMETPUUECKOU OIITUKU https://m.edsoo.ru/cd174al0
74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS bubmuoteka [IOK
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https://m.edsoo.ru/f32aab06

75 Hucnepcus cBera buGnuorexa [JOK
https://m.edsoo.ru/lel6cche
bu6nmoreka [IOK

76 HMureppepenius caera https://m.edsoo.ru/5fc0c638

KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS HAOIIOACHUS bubnmnoreka HOK
77
MaKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6nmoreka [IOK

78 Pemenne 3anad https://m.edsoo.ru/3061de2b
bubnuoreka [IOK

79 IIpumenenue HHTEpepeHIIn https://m.edso00.ru/668edbc8
bubnunoreka LIOK

80 Jlacppaxups csera hitps://m.edsoo.ru/12ed04b3

31 Judpakimonnas pemeéTka. Y cnoBre HaOM0AeHUS bubnmoreka [JOK

IJIaBHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bubnunoreka LIOK

82 Pemenne sanad https://m.edsoo.ru/d58c411a

83 [TonepeunocTs cBeTOBBIX BOJIH. [lonsgpuzanus cBera bubmiorexa LIOK

) https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK

84 Pemenne sanaq https://m.edsoo.ru/c56c8158

85 CBeToBbI€ ABJIEHUS B IPUPOJIE bubmmorexa LTOK
https://m.edsoo.ru/0b36363d

. " " bu6nunorexa LIOK

86 O06o001enre u cucTeMaTu3alys 3HaHui 1o teme "OnTrka hitps://m.edsoo.ru/8al 4748b
bu6mmoreka IIOK

87 KonrtponbHast pabota no teme «ONTHKa» https://m.edsoo.ru/82315dd4

33 ['panu1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. bubnuotexa [JOK

3aKOHBI JEKTPOAUHAMUKN U TIPUHITUTT OTHOCUTEITLHOCTH https://m.edsoo.ru/c9bd77¢cb

89 [TocTynatel cieruanbHOM TEOPUU OTHOCUTEIBHOCTH bubmorexa TIOK

y H p https://m.edsoo.ru/c56f05cb

90 [IpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJL. bubnmnoreka [JOK
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[IpeobpaszoBanus JlopeHna. Y cinoBrue NIpHINHHOCTH.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHHE
BPCMCHH U COKpAIICHUC NJIMHBL

https://m.edsoo.ru/d83742bb

91 OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI bubmorexa LIOK
https://m.edsoo.ru/853a64fc
9 CBs13b MaccChl € YHEPrUEH U UMITYJIBCOM PESITUBUCTCKON bubnmoreka [JOK
YaCTHUIbl. DHEPTHUs MTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TETIIOBOE U3TyUEHUE buGnuorexa [JOK
https://m.edsoo.ru/f54035a5
bubnuoreka [IOK
94 3axoH cMemleHns Buna https://m.edsoo.ru/1c5{f752
bubnunoreka LIOK
95 I'unoreza M. 11nanka o kBanrax. ®OTOHBI https://m.edsoo.ru/a5ffa218
bubnuoreka [IOK
96 OHepris 1 HMIYITEC POTOHA https://m.edsoo.ru/7fb307ec
97 ®orodrddext. OnbiTe A. I'. CToneroBa. 3aKOHbBI bubnnorexa [JOK
dorodddexra https://m.edsoo.ru/8c68e5b9
08 VYpasaenune DitamteitHa 11t porodddexra. "KpacHas bubmuoreka [IOK
rpanuna” goroaddexra https://m.edsoo.ru/01ef4556
bu6mmoreka IIOK
99 JlaBnenue ceera. OnwiThe [1. H. JIeOeneBa https://m.edsoo.ru/64b4f966
. bu6mmoteka IIOK
100 BomroBkIe CBOHCTBA FacTHIL https://m.edsoo.ru/f59cfcec
Bounsl ne bponnd. [Inuna BosiHbl ne bpoiis u pasmepsl bubmuoreka [IOK
101 .
00JIaCTH JIOKAIM3AIUU JBUKYIIEHCS YACTUIIBI https://m.edsoo.ru/5df8bafl
102 KopnyckynsipHO-BOTHOBOW Tyalln3M bubmmorexa LTOK
https://m.edsoo.ru/8ccab62a
bu6nunorexa LIOK
103 Judpaxius 37eKTPOHOB HAa KpUCTalaX https-//m.edsoo.ru/30dbal 8
Crneuunduka nsmepenuit B Mukpomupe. COOTHOLICHHS bubmuoteka [IOK
104 . SR
HeomnpenenénHoctei ['elizendepra https://m.edsoo.ru/65783dec
105 Pemenne rpaduueckux 3agau bubnmnoreka [JOK
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https://m.edsoo.ru/e70195bd

106 Pemenne pacuéTHeIX 3ama4 Bubmorexa OK
p & https://m.edsoo.ru/ee9b3182
107 KonTponbnas padora no temam: "OcHossl CTO", bubmmoreka [JOK
"KopmyckynsipHO-BOTHOBOM Tyasiu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [linanerapuas bubnmnoreka HOK
Mozenb aroma Pesepdopaa https://m.edsoo.ru/312b750a
bu6nmmoreka [IOK
109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
Buasl cnektpoB. CriekTp ypoOBHEM SHEPrUU aToMa bubnuoreka [IOK
110
BOAOpOIA https://m.edsoo.ru/cf74bl1a
111 CnoHTaHHOE 1 BBIH €HHOEC U3JIYYECHHUE CBETA Bubmiorexa IOK
YAR ya https://m.edsoo.ru/f945d85¢c
bubnunoreka LIOK
12 Jlazep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas monens snpa ['eitzen6epra-MBanenko. 3apsig u bubmmoreka [JOK
MaccoBO€ 4KcIo Anpa. M3oTonel. PagnoakTMBHOCTH https://m.edsoo.ru/34adaSde
3aKoH painoaKTUBHOTO pactanga. CBolicTBa
114 I/IOHI/ISIE y €ro U3l epHI/IH gJII/MHHe aIMOAaKTUBHOCTHU bubmmorexa [JOK
pyrotl ¥ ) pai https://m.edsoo.ru/aab98bef
Ha UBbIE OpraHu3Mbl. Jlo3umeTpus
DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledext
Macchl sapa. SAnepHble peakuuu. SiepHble peakTopBhl. bubmuorexa [IOK
115
[TpoGnemMsbl yripaBisieMOro TEPMOSIIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUUECKHUE aCHEKThI Pa3BUTHUS SIIEPHOM SHEPreTUKH
Mertoabl perucTpaluyu U UCCIEI0BAHMS JIEMEHTAPHBIX
116 yactuil. DyHnameHTaabHble B3auMoieicTBus. baproHsl, bu6nunorexa LIOK
Me30HBI 1 jienToHsl. [Ipencrasnenne o CtannapTHON https://m.edsoo.ru/1ac08a5b
Mozenu. KBapk-TiirooHHast MOJIEh aipOHOB
®dwusmnka 3a npeaenamu CtangapTHon Mozaenu. TéMHas
117 Marepus u TgMﬁaH SHEPrus 2113 pI/IHCTBO qilmqecxoﬁ bubmorexa TIOK
P prit. BA https://m.eds0o.ru/c026fd37
KapTUHBI MUPa
118 Oranel pa3BUTUSI ACTPOHOMHUHU. 3HaYEHHE aCTPOHOMUHU bubmuoreka [IOK




68

[TpuMeHNMOCTH 3aKOHOB (PU3HMKH I OOBSICHEHUS

https://m.edsoo.ru/ad73e145

bubnunoreka LIOK

119 MPUPOJIBI KOCMUYECKUX O6L€KTO§. MeTtonasl https-//m.edsoo.ru/39c44028
ACTPOHOMHUYECKHUX UCCIIEAOBAHUI

120 CoBpeMeHHbIE ONITHYECKUE TEJIECKOIIbI, PAIUOTEIECKOIIBI, bu6nmoreka [IOK
BHeaTMoc(epHast aCTpOHOMHUS https://m.edsoo.ru/4877aale

121 Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, TUTAHETHI, bubnunorexa LIOK
UX BUJIUMOC IBUXKCHUEC https://m.edsoo.ru/aac588eb

122 Conneunas cucrema. Conniie. ColHeUHasi aKTUBHOCTb. bubnmorexa [JOK
Uctounuk sHepruu CosiHiia v 3BE311 https://m.edsoo.ru/22748eb4
3BE3/1bI, UX OCHOBHBIC XapaKTepuCTuku. {uarpamma bubnnorexa [JOK

123 n d n

CHEKTPaJIbHBIN KJIACC — CBETUMOCTD https://m.edso00.ru/42169944

124 3Be3 bl ITIaBHOM ITOCIIEA0BATEIILHOCTH Bubmrorexa OK

A a https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 38E31. COBpeMEHHEIC
125 o g;fTaBHeHH;po o oncxoiz[eHmf ¥ »Boronuu CoJIHIa | Bubmnorexa [HOK
p.. P .. https://m.edsoo.ru/d09da494
3BE3]1. DTaIlbl JKU3HHU 3BE3]]

126 Mneunsiii [1yts — Hama ["anaktuka. Tumnsl ranakTuk. bubmuoreka [IOK
UYEpHble AbIPHI B sipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacuupenne Beenennoit. 3akon Xa60:ma. bubmmnoreka HOK

127
Teopust bonbioro B3peiBa. PennkroBoe n3nydeHue https://m.edsoo.ru/3dbdf0d2

. bu6mmoteka IIOK
12 MacmrabHas ctpykTypa BeenenHnoili. MeTrarajgakTuka
8 ¢ 6 CTpYKTypa BCCJICHHO © https://m.edsoo.ru/ce234633
. bu6nunorexa LIOK
12 H
9 epeméHHbIe TPOOIEMbI ACTPOHOMHUH hitps://m.edsoo.ru/d37dOffe
dusnueckuil NpakTUKyM 1o Teme "HccnenoBanue
MarHMTHOTO MO NOCTOSHHBIX MarHUTOB" MIIH
" o " bubnuotexa [JOK
130 HccnenoBanue cBOWCTB (heppoOMarHeTUKOB" UITU

131

"HccnenoBanue 1eHCTBUS IOCTOSSHHOTO MarHUTa Ha
pamKy ¢ TOKOM"

duznyeckuil npakTukym o teme "M3mepeHue cuisl
Awmrnepa" nnu "M3ydeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT

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

bubnunorexa LIOK
https://m.edsoo.ru/fcaec91e9
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cuibl Toka" win "OnpenesieHne MarHuTHON MHAYKIIUU Ha
OCHOBE M3MepeHus cuibl Ammepa"

®dusnyeckuil mpakTuKyM 1o teme "HccienoBanue sBieHus

132 ANIeKTpOoMarHuTHOM nHAykuu'" win "Onpenenenue https://m.edsoo.ru/c36658da
WMHJYKIUHA BUXPEBOIO MarHUTHOro noJs"
duznueckuil npakTukyM no reme "HccnenoBanue siBieHus

133 CaMOUH KI_[I/II/II?' WU "yCl;%o Ka MOJIETIU bubnnorexa LIOK

Y pia Mo https://m.edso0.ru/b8b6391
AJIEKTPOMAarHUTHOrO reHepaTopa
®duznyeckuil npakTukyM 1o teme "M3mepenue nepuona
134 CBOOOIHBIX KOJI'I)e6aHI/I§\;I-II/IT}IHOFO U pI/IHHOFO b bubnnorexa [JOK
" Py https://m.edsoo.ru/5d159d35
MasTHUKOB

135 ®usznyeckuil npaktukyM no teme "[IpeobpasoBanue bubnuoreka [IOK
SHEPTUH B NPY>KUHHOM MasiTHUKe" https://m.edsoo.ru/a28026bd
®uznueckuil npakTukyM 1o teme "HcciaenoBanue

136 IIEPEMEHHOI0 TOKa Y€pe3 MOCIEA0BATEIBHO COEAUHEHHBIC bubnuoreka [IOK
KOHJIEHCATOp, KaTyuKy u pesucrop” wnu "HccnenoBanue https://m.edsoo.ru/89dc2d90
pabOTHI HICTOYHUKOB CBETA B LIEMH MTEPEMEHHOT0 TOKa"

137 dusnyueckuil IpakTUKyM 1o Teme "M3yuenue nmapameTpon bubmuorexa [IOK
3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
®uznueckuil NpakTUKyM 1o Teme "M3mepenne nokazarens

138 MIPETOMIICHUS fTeKna"yIl/\I/[Jm "l[Monyuenue 11?1306 QKCHUS B bubmorexa [JOK

P ya " p https://m.edsoo.ru/42569eal
CHCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI
®uznyeckuil npaktukym no teme "HccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO PAaCCTOSIHUSI OT BeIllecTBa (Ha bubmmnoreka HOK

139 " "
npuMepe XUJIKHUX JuH3)" unu "M3mepenue poxkycHoro https://m.edsoo.ru/b879fb3f
pacCTOSIHUSL PacCenBAIOIIUX JIUH3"

140 dusnueckuii npakTukym 1o Teme "Habmonenue bu6muoreka [JOK

141

T paKkui, HHTEpPEpEeHIINH U MOJISIpU3alnu cBeTa"

®usnueckuil NpakTUKyM 1o Teme "Onpenenenne
UMITYJIbCA ¥ DHEPTUHU PENATUBUCTCKUX YaCTHIL (IO
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX YaCTHI] B MATHUTHOM
none)"

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

but6mmorekxa [IOK
https://m.edsoo.ru/63756¢c47
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duznyeckuil npakTukym 1o teme "M3mepenue
noctostHHOM [1nanka Ha OCHOBe HcCIe0BAHUS

bubnunorexa LIOK

142
dororddekra” wm "MccnenoBanue 3aBUCUMOCTH CHITBI https://m.edsoo.ru/eb916f82
TOKA Yepe3 CBETOAMOT OT HAPSKCHUS"
dusnueckuii npakTUKyM o teme "MccienoBanue cuexkTpa
143 a3pPCIKESHHOTO I:J.TOMa };Il\gro BOJIOPO/JIa Ml H3MEPCHHUE ’ Bubmiorexa LIOK
pasp N p” p p https://m.edsoo.ru/ec651eb8
nocTostHHOM Punbepra
dusnueckuil npakTukyM no TeMe "McciaemoBanne
P oM " bubnmnoreka HOK
144 PaguoaKTUBHOTO (JOHA C UCITOIH30BAHUEM JIO3UMETPA
" " https://m.edsoo.ru/c3dabebe
unu "M3ydeHue noriomeHus: 6eTa-4yacTull aTlOMUHUEM
duznyeckuil npaktukym 1o teme "Habmonenus
3BE3HOrO HeOa HEBOOPYKEHHBIM TIJ1a30M C
HCIIOJI30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN IS
145 OTpe/IeIICHUS TOJIOKEHUSI HEOSCHBIX 00bEKTOB Ha bubnunoreka LIOK
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CEeBEPHOTO https://m.edsoo.ru/1072021e
nonymapus u apkue 38€3ab1" uin "Habmonenus B
teneckorn JIyHbl, miiaHeT, TYMaHHOCTEH U 3BE3THBIX
CKOILIEHHI"
O6o0061eHre u cucreMaTu3anus 3HaHui. Ponb Ghusuku u
. N bu6nunorexa LIOK
146 ACTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATHMUYECKOH cepax NesTeNbHOCTH YeloBeKa
O06o01eHre U cucTeMaTHU3alus 3HaHui. Poik 1 MecTo
147 (hU3UKH U ACTPOHOMUH B COBPEMEHHOW Hay4YHOW KapTHUHE Bubmiorexa LIOK
P P i p https://m.edsoo.ru/18f19f7¢c
MUpa
O6o0muieHne u cuctemaruzaiys 3HaHui. Ponb puznyeckoit
TeopuM B (DOPMHUPOBAHUHN IIPEACTABICHUN O (PH3UUISCKOMN
148 Ka I;I/IHe Mql)/l I; MI::CTO (1)H3nzec1<01?1 Ka TI/IHLI%\)/[I/I aB bubmmorexa LTOK
P b, p p https://m.edsoo.ru/e7d400f4
o01eM psily COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEACTABICHUI O PUPOJE
149 O06o0menne 1 cucTeMaTH3aIs 3HaHUH 110 TeMe bubmuoreka [JOK
"Kunemartuka" https://m.edsoo.ru/b032fc4b
. bubnunorexa LIOK
150 O0o001Ienye ¥ cucTeMaTH3alys 3HaHUH 110 TEME 1

https://m.edsoo.ru/4e31b507
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"Kunemartuka"
151 O06o001IeHre U CUCTEMAaTH3allis 3HAHUH 110 TEME bubnuorexa [IOK
"lnHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o061IeHre U cucTeMaTu3anus 3Hanui o teme "Cratuka bubnmnoreka HOK
TBEpAOro Tena" https://m.edsoo.ru/3cca482e
153 O06001eHre U cucTeMaTU3aIys 3HaHUH 110 TeMe "3aKOHBI bubnnorexa [JOK
COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
154 O06o0061IeHre u cucTeMaTu3anus 3HaHul 1o TeMe "OCHOBBI bubnmnoreka HOK
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH" https://m.edsoo.ru/ed440ca8
155 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bubnunoreka LIOK
"TepmoanHamuka. TernaoBsie MaIMHbBI" https://m.edsoo.ru/c63f7c10
156 O060011IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmuoreka [{OK
"ArperatHble COCTOSIHUS BelecTBa. Da3oBbie nepexo bl https://m.edsoo.ru/1d36b5bl
157 O000111eHE U CUCTEMATH3aIUs 3HAHUH 110 TEME bu6nmoreka LIOK
"DnekTpuueckoe mose" https://m.edsoo.ru/3bf0def9
O000111eHE U CUCTEMATH3aIUs 3HAHUH 110 TEME bubnunoreka LIOK
158 " ~ > " .
[ToCTOAHHBIN NEKTPUUECKUN TOK https://m.edsoo.ru/71453ee6
159 O06o06menre u cucTeMaTu3anus 3HaHu# 1Mo TeMe "Toku B bubnuoreka [{OK
pa3IuyYHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe bubmuoreka [IOK
"MaruauTHOe T101e" https://m.edsoo.ru/3b4c06ae
161 PesepBHblil ypok. O60011€HNE U CUCTEMaTH3allHsl 3SHAaHUH bubmuoreka [IOK
1o Teme "DIIeKTpOMarHuTHasl MHAyKIus" https://m.edsoo.ru/053e¢2248
162 PezepBHblil ypok. O60011eHNE U cUCTeMaTH3alus 3HaHU I bubmuoreka [IOK
o Teme "MexaHnnuyeckue kosebanus" https://m.edsoo.ru/d6310bfd
163 PezepBHblil ypok. OG0011I€HNE U CUCTEMAaTH3AIMsI 3HAHUH bu6muoreka [JOK
o TemMe "DIIeKTpOMarHuTHhIE KoeOaHus " https://m.edsoo.ru/5¢2bb83d
PesepBHblil ypok. O60011€HNE U CUCTEMaTH3alHsl 3SHAHUH bubmuorexa [JOK
1 64 H " " .
0 TeMe "MexaHn4eCcKue U JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/96a7a2dd
165 PezepBHblil ypok. O00011I€HNE U CUCTEMATH3AIMsI 3HAHU I bu6muoreka [JOK

o teme "Omnruka"

https://m.edsoo.ru/52ad1603




72

166 PezepBHblit ypok. O000II€HNE U CUCTEMATH3AIHS 3HAHU I 1 bubnuoreka [JOK
o teme "OcHoBbl CTO" https://m.edsoo.ru/5beclc65
PesepBHbIil ypok. O6001ICHIE ¥ CHCTeMAaTH3allus 3HAHUH bubnmnoreka HOK
167 " y " 1
1o Teme "KopIycKyJIsipHO-BOJIHOBOU Jyaju3m https://m.edsoo.ru/f7¢59d38
168 PesepBHblil ypok. O60011I€HNE U CUCTeMAaTHU3alHsl 3SHAHUH 1 bubnmoreka [JOK
o Teme "®usuka aroma" https://m.edsoo.ru/1f511654
Peze i ypok. O0o01IeHre 1 cucTeMaTu3aus 3HaHui
169 1o TS;:I:I;P}I’EI/IKSI aTOMIf;[)FI({)IiII[ga E :nxggTa;}ﬁxH - 1 Bubmaorexa ITOK
" https://m.eds00.ru/905¢c5ce0
YJaCTHII
170 PesepBHblil ypok. O000IIeHNE B CUCTEMATH3AIHS 3HAHU I 1 bubnuoreka [IOK
1o TeMe "DIeMeHThI acTpodu3uku" https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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