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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsel, npeacraBieHHbIXx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

B xozxe peanuzanuu JaHHOW MPOrpamMMbl  HCIOJB3YIOTCS PECYPChl LIEHTpa
o0Opa30oBaHUs €CTECTBEHHO-HAay4yHOM HamnpasieHHocTH «Touka Pocrta» Ha 0asze
MBOY Toncromsicenckoi COLT Ne7.

[TporpamMMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIBHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEKMIPEIMETHBIX U BHYTPHUIIPEIAMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢usuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUS OOYyYarOUIUXCs CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKkd yriayOJa€HHOrO YpOBHS TO3BOJISIET PEaM30BATh
3a/1a4yu MPO(PECCUOHAILHON OpPHEHTAIINH, HATIPABJICHO HA CO3/aHHME YCIOBUM IS
MPOSIBJICHHUS] CBOUX HMHTEIJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
OOy4JaromMMcsi, KOTOpblE HEOOXOAWMBI IS TMPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CHCIIUATLHOCTSIM.

B mnporpamme mo (QusNke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHMSI Kypca (PM3HKM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: THIYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METOJI0JIOTHYECKOM OCHOBOM sl pa3paOOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYalolUXCcs, OCBOUBIIHUX
nporpaMmy 10 (HU3UKE HA YpOBHE CpeaHero oO0mero oOpa3oBaHus Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN TOXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YriayOiaeéHHOM
YpOBHE, B TOM YHCJIC IPEIMETHBIE PE3YJIbTATHI IO T0/1aM O0YUYEHUS;

coaepkanue yueOHoro npeamera « Ou3ukay» 1mo rogam o0ydeHus..

[IporpaMma mo ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX ITPOrpaMM.

[Iporpamma no ¢u3Kke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIECH U
MPEAOCTAaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUYECKUX



MOJIXOJIOB K TpEnoAaBaHuio0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkatoeM mupe. LIkonpHBIN Kype (U3UKH — cCTEMOOOpa3yroIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTUH B c(depe SHEpPreTuKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBaHHE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHMSI TP BBIIOJIHEHUU UMH YUEOHBIX UCCIIEIOBAaHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEeX pa3lienoB (M3HKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (U3MKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaMH.

Hoen npuxnaonoi nanpagnennocmu. Kypc pusuku yriay0iaEHHOTO ypoOBHS
MPeAnosaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YYEHHBIX TEOpUM U 3aKOHOB. [Ipu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIONH30BAHUS U SKOJIOTHUECKON 0€30MacCHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
MPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usmku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTA KaK



MOCTOSIHHO JIelcTByolero (akrtopa ydeOHoro mporecca. [ns yriy0na€éHHOrO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpaKTUKyMa B CHUCTEMY JIaDOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IIPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIBHOE MCCIIEIOBAHUE, KOTOPOE IPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUU.

B nporpamme mno @u3nMke cHUCTEMa YYEHUYECKOrOo HKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MNpEJCTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHus kabuHera ¢usuku. [lpm 3TOoM oOecneumBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU IMPOBOJUTH MpPSAMbIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yOENsAETCAd PEUICHUI0 PAaCYETHBIX U KaueCTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U
UHTETpUPYs MPUMEHEHNE 3HAHUN U3 Pa3HbIX pazlenoB. [ KauecTBEHHBIX 3ajay
PUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpencKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k maTepHabHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypce (PU3MKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
JabopatopHoe OOOpYyIOBaHUE IJsi BBHIMOJIHEHHS YKa3aHHBIX B MpOrpamMme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJbHOM JIOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCJIEIOBAHMUS  W3Y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpyIOBaHHWE IS YYCHHUYECKHX TIPAKTHYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

dbopMHpOBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUe YMEHUN OOBIACHATH SIBICHUS C UCTIOIb30BaHUEM (DU3UUYECKUX
3HAHUW U HayYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNU O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
npodeCCUOHAIBHOW  IESTEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHne STUX 1eNield 0oOecreunBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

MPUOOPETEHNE CUCTEMbI 3HAHUN 00 00mHUX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKJIKOYas  MEXaHHMKy,  MOJICKYJSpHYIO  (U3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMHUpOBaHNUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI O0BICHCHHUS
bu3NYecKuX SBICHUN B MPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX PEIICHUN B
MOBCEIHEBHOM XU3HU;

OCBOCHHME CIIOCOOOB pEIICHUsS] pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3MYecKo MOJEeNH, aJeKBATHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a]a4
WHXEHEPHOT0 XapaKTepa,

MOHMMaHUEe (PU3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO CPEy;

OBJIaJICHUE METOJIaMH CaMOCTOSATENIBHOTO IIJIAHUPOBAHUS W TMPOBEACHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a MW HUHTEpHpeTanuu  WHOOpMAaIWH,
OINPENENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;



CO3/IaHME YCJIOBHU MJisi Pa3BUTHS YMEHHMM MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenue pusuku (yriayOaEéHHBIM ypOBEHB) HAa YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoutcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/ICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKAa M HANOpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBuKeHue. J[BMKEHHME  MaTepuagbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue [ABWKEHHUS Tejla, OpOIIEHHOro Topu3oHTaibHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEpUOJia OOpalleHUs KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3ak0oH Hprotona. MuHepumanpHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpa@uyeckodl IMHUPOTHI. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOLIECW  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3BI O HE3aBHCUMOCTH BpPEMEHHU JIBIKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu F,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaIbHBIE W HENOTECHUMAJIBbHbIE CWIBL. lloTeHunanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHIKOCTHM Kak CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozaeneil. Macca u  pasmepbl Mosekyd (atomoB). KomuuecTBO BermiecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

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

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyMm.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIBHAS — pellaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

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

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

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

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

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukn Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanusa. lcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactsokenue u cxxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DIICKTPUUYECKOIrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

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

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

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

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE MHPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3APSKCHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAVMHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMPSHKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

HccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepenne 3apsiaa OJHOBAIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHWE, HAay4yHbIA (akT, rumoresa, (pU3MYEecKas BEIWYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

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

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

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

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl Jlopenia.

MarunutHoe none B Bemectse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.



TexHuueckue YCTpOfICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

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

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHU4ecKue yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

HccnenoBanne 3aBucumMoctd IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojeOaHuUW TIpy3a Ha MACCUBHOM TIPY)KUHE C IEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTUTY0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHUS MpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepegadya W NOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXalOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Monenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpPOJOJbHBIE BOJHBL. Ilepron, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3ITyYCHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUILIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenune natepdepeHnu 1 Audpakiinii MEXaHUueCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBaHre  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIOMJICHUE, TTOJSIpU3anus, Tudpakius, THTephepeHITUsI.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH IPU IE€PEX0J€ MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CioxHBIA cocTaB O€loro CBETa.
LBer.

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epuyeckoi JHMH3BI OT €€ T€OMETPUH U OTHOCHTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakimonHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xoa CBETOBBIX IIYYKOB YEpe3  IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudppakiinOHHOTO CIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uiccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. I[IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISATUBUCTCKUX 4YacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlnyto moBepxHOcTh). Ombiter I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYLIEHcs vactuubl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEN
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [lmanka Ha ocHOBe HcciienoBanus GoTodddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOT0 aTOMApHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SAnepubie cubl. Jlepext macch sipa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-ritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3mHoro HebGa. Co3Be3musi, spKkue 3BE3BI, IUIAHETHI, WX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHune
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0r0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMs CeBEpHOro MOJIyIIapus U SpKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEIOBAaHWUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne U cucTeMaTU3alus COJEep KaHUs pa3lesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopur B (OPMUPOBAHUU MPEICTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBS3€l C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPHI M WX MPOEKUUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TIPUPOJE, SKOJOTMYECKHE PUCKH TpH TMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTEIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU TMTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIIENIOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIepKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJW3WpOBaTh 3a/aady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO (QU3NKE B TNPAKTUYECKYIO OOJIaCTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYLIECTBJISITh OOIIEHHE HAa YpoKax (U3UMKA U BO BHEYPOUYHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUI, pacpeaessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEHM C MO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIMOHATBHBIN UHTCIUICKT, MIPEITOJIarAFOIIHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xoniy oOyuenusi B 10 knacce npeaMeTHbIE pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIMaNbHAasl CHUCTEMa OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHITH MEXaHUYECKUE IMPOLECChl U  SBJICHMUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJIEKyJsipHOW (U3UKH W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
SHEPruer TEMIOBOro JBHKEHHUS €ro YacTHUL, CBS3b JIaBJICHUS WUJEaIbHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HLIHH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
9HEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTaTUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOrO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH UCHOJIB30BAHUM MAaTEMaTUYECKHMX METO0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 IPyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMWA JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOWCKA, NepepabOTKU M NIPEIbSBICHUS y4yeOHOU W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATELCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIOBeKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPAKTUYECKON JIESITEIbHOCTUM YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (puznueckod Teopuum —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHbBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA  JUJIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TMPOIECCHl U SIBJICHUS, MCIOJIb3ys BEIWYWHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CHUJIAa CAMOMHAYKIHWH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHYKIIMS, CAMOWHYKIMS, PE30HAHC, HHTep(epeHIIUs
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJIATalOIIUE ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
WCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUS (U3MUYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MoOJeNd, OTBeYarouue TpeOOBaHUSIM 3alayd, NPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHHUI ¢ ONOPO Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UIIMI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 Ppa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pELUICHHE pacCMaTpUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
1.1 Hayunblii MeTOJT TO3HAHUSI TPUPOIBI 6 bubmorexa LHOK
' i A PHPOA https://m.edsoo.ruw/f1 6b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 ! https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Jlunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2. 1
3 Cratuka TBEPROTO TCNa > https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
. bubnuorexa [JOK
A 1 1
3 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
32 Tepmoannamuka. TeroBbie MallIMHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 bubnuotexa [JOK
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[IEPEXObI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DUEKIPHECKoe noxe 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torit B pastIHEIX cperax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
> DUSIICCKHT MPaKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
C3CPBHOC BpentA 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. 9JIEKTPOIUMHAMUKA
bu6mmoreka [IOK
L1 Marmrioe nose 14 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 hitps://m.cdsoo.ru/39859%f]
Wroro no pasaeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 hitps://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 hitps://m.edsoo.ru/39859f
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.4 Onmika 25 ! https://m.eds00.ru/39859%¢f1
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoner CTO > ! https://m.eds00.ru/39859€f1
Hroro no paszneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmmorera [JOK
’ PHYCKYJIAp oy https://m.edsoo0.ru/39859¢f1
bubmuoreka [JOK
. (6h)
42 H3HKa aToMa > https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
’ YacTHUIl https://m.eds00.ru/39859¢f1
Wroro no pasaeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps:/m.cdsoo.ru/39859f1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
bu6mmoreka [JOK
. i 1
6.1 DusiHieckitit MpaKTHicyM 16 6 https://m.edso00.ru/39859ef1
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro mo pazneny 15
bu6mmorexa [IOK
1
PesepBHOE BpeMs! 0 https://m.edso0.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uugposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue A op
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
bubmuoreka [IOK
) Hayunslit MeTO IO3HAHUS U METOABI 1 https://m.edsoo.ru/3a7fde29
uccieoBaHus PU3NYECKUX SIBICHUI Ludposas mabopaTopus 1Mo
(huzuke
35 bubnuoreka [{OK
KCIIEPUMEHT U TEOPHs B IIpoLIecCe
https://m.edso0o.ru/34¢c49931
3 no3HaHus npupoasl. Habmoaenue u 1
Hudposas nabopatopus mo
9KCIEPUMEHT B (PU3HKE usike
bubmmoreka IIOK
4 Cnioco06s1 u3mMepeHus: Gu3nIecKux 1 https://m.edsoo.ru/ca2def03
BEJIMYUH Ludposas 1abopaTtopws 1Mo
(huzuke
AOCOIOTHAs U OTHOCHUTEIIbHAS Bubmiorexa IIOK
. https://m.edsoo.ru/7f18fda3
5 MOTPEIIHOCTH U3MEPEHUH Ppu3nuecKkux 1
Iudposas nabopaTopus 1o
BEITMYUH
¢buzuke
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubnuorexa [IOK

COBPEMEHHOM HAYYHOUM KapTHUHBI MHPA,
B [IPAKTHUYECKON IEATEIbHOCTH JIFOIEN

https://m.edsoo.ru/eabbded1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

MexaHn4eckoe IBHKCHHE. Cucrema
orcueTa. OTHOCUTEIBHOCTD

bubnunoreka LIOK

’ MEXaHU4eCcKoro aBuxenus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKU
Panuyc-BekTop MaTepualibHON TOUKH,

g €ro IpOEeKLHU Ha OCU KOOPAMHAT. Bu6muotexa [JOK
Tpaektopus. [lepememenne. CKOpocCTb. https://m.edsoo.ru/30a108a5
WX mpoekiuu Ha OCHU KOOPIMHAT
PaBHOMEpPHOE ITPAMOJIMHENHOE

9 nBkenue. ['papuueckoe onrcanme Bbu6mmotreka [JOK
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso00.ru/89ba7190
JBUKECHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHomMepHOE NBUKEHHUE. Bu6mmotexa [IOK

1 MrHoOBeHHas1 CKOPOCTh. Y CKOPEHHUE. https://m.edso0.ru/a99549a7
IIpsAMosMHENHOE JBUKEHUE C Hudposas naboparopusi 1o
IIOCTOSTHHBIM YCKOPEHUEM usuke
I'paduueckoe onucanme Bubmorexa LIOK

12 PMOHEEHHON MBHIKCHIA ¢ https://m.edso00.ru/b7560bbf

Hudposas maboparopus mo

MOCTOSIHHBIM YCKOPEHUEM usike
CBoOogHOe majieHne. Y CKopeHue Bu6morexa ITOK

13 CBOOOAHOrO NaJeHUs. 3aBUCUMOCTh https://m.edsoo.ru/f738109¢c
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT Iudposas nabopaTopus 1o
BPEMEHH U UX rpaQuKu ¢buznke

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuorexa [{OK
YIJIOM K TOPA30HTY https://m.edsoo.ru/71cbb4f5

15 KpuBonuneiinoe npuxxenue. [[Buxenue bubmuoteka [IOK
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110 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOoCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHUE

https://m.eds00.ru/33196fbe
Hudposas nabopatopus mo
(hu3uke

KontponbHast pabora o Teme

bubnunoreka LIOK

16 "KunemaTtuka" https://m.edsoo.ru/1242{32¢
[TepBbrIif 3akoH HproTOHA.

17 MuepunanbHble CUCTEMBI OTCYETA. bubnuorexa [IOK
IIpuniun oTHocuTenbHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHogeicTByIOIIAs CHIIA. bubnuorexa [IOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Hsrorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne

20 3alj)1aq Ha Hp}II/IHMSHeHI/Ie 3aKOHOB bubnuorexa [IOK

https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U bubnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

” Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO Ma/ICHUS https://m.eds00.ru/2275726
JIBm>xeHne HeOeCHBIX Te U UX

3 UCKYCCTBEHHBIX CIyTHUKOB. [lepBas bubmuoreka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

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

https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. [Ipupona u BuzbI cun

bu6nmoreka [IOK

25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COITPOTUBIIEHUS CPEJIBI https://m.eds00.ru/2cb29676
26 Hasnenue. I'napocrarnueckoe bubmunoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [ToctynarenbHOe U BpalaTeabHOE bubnmnoreka HOK
JIBHJKEHUE TBEPIOTO TEa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CuiIbl OTHOCUTEIIBHO OCH Bbu6moteka [JOK
BpareHus. [linedo cubl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
79 TBepAOMy Teny. LleHTp Tsokectu Tena. Bbu6mmotreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubmmoreka IIOK
30 Pemterrie azas https://m.edsoo.ru/dc1caac0
31 KonTponbHas padbora no teme bubmmnoreka HOK
"Tunamuka. CTaTuka TBepI0TO Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepUalbHON TOYKH,
0 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnnorexa [JOK
Macc CUCTEMBI MaTepHUAIBLHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBMKEHUHU LIEHTPaA Macc
NmMnynbe cunbl 1 13MEHEHUE UMITYIIbCA
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMIysbca MaTepUAIbHON
but6mmoreka [IOK
34 touku. [IpencraBnenue o coxpaHeHUn

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX

https://m.edsoo.ru/d6532eb9
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ITOJIAX

35 Pemienue 3amau bubmmorexa [JOK
https://m.edso0o.ru/f7706d63
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemeniennn. [ padpuueckoe bubnmnoreka HOK
MpeICTaBICHUE PAOOTHI CHITBL. https://m.eds00.1u/913974c7
MOoITHOCTh CHJIBI
Kunernueckas sueprus. Teopema 06
37 W3MEHEHUU KUHETUYECKOU SHEPTUH bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2¢74
MaTepHaIbHOM TOYKU
[loTeHumanbHble U HETOTEHIUATIbHBIE
38 cuibl. [loteHnuansHas sHeprus. Bropas bubmmorexa [IOK
i pri P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMuueckast CkopocTb. CBs3b
a00ThI HEMTOTEHIIUATBHBIX CHUJI C
39 §3M6H6HI/ICM MEXaHUYECKON IHEPTUU brbmmorexa [TOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU
Vnpyrue u He 1€ CTOJIKHOBEHHUS.
40 Y Ez;eHHe BeyH If };IFJ'II/I JUISL UI€aIIbHOU brbmmorexa [TOK
P pHy https://m.edsoo.ru/f30f43b6
KUJKOCTH
41 KonTponbhas paboTa no teme "3akOHBI bu6muoreka [JOK
COXpaHEHHUs B MEXaHHKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npencraBinenuii o npupoe
P prp bubmuoreka [{OK
42 ternoThl. OcHOBHBIE MojiokeHust MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
43 CtpoeHue ra3000pa3HbIX, KUIKIUX U bubnmnorexa [JOK

TBCPABIX TCJI. XapaKTep ABMKCHUA U

https://m.edsoo.ru/c44d02e2
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B3 aHMOHefICTBHH qacTul BCIICCTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 K o bu6nmorexa [IOK
OJIMYECTBO BemecTBa. IlocTossHHas hitps://m.cdsoo.ru/c5b72ab7
ABoraapo
bub6nmoreka [IOK
45 Temneparypa. TermioBoe paBHOBECHE. https://m.eds00.ru/0070d493
[lIxana [enbcus Ludposas nadopaTopus mo
¢buzuke
bubnunoreka LIOK
46 Pemenne sanas https://m.edsoo.ru/1531abas
47 T . r bubnunoreka LIOK
FICATILHBIL T3, £ a30BLIC SAKOHET https://m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
bubmmoreka IIOK
49 AOcomioTHas TemnepaTrypa. 3akoH https://m.edsoo.ru/14e02d1f
HanbroHa Hudposas naboparopusi 1o
¢buzuke
50 H3omnporecchl B ueanbHOM rase ¢ bubmmoteka IIOK
IMOCTOSHHBIM KOJIMYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacTaBieHne
51 paduieck Tlp . bubmuorexa [{OK
H3OTIPOLIECCOB: H3OTEPMA, H3OXOP4, https://m.edsoo.ru/1344327b
n3zobapa
bubnunorexa LIOK
>2 Ocnosroe ypasnenne MKT https://m.edso0.ru/c8094721
bubnunorexa LIOK
>3 Pemenue sanas https://m.edso00.ru/10265a05
54 CBs13b a0COTIOTHOM TEMIIEPATYPHI https://m.edsoo.ru/c38af875

TEPMOJIMHAMHUYECKON CUCTEMBI CO

Hudposas nabopatopus mo
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CpeHEW KMHETUYECKOM SHEpruen
IIOCTYNATEJIbHOIO TEIJIOBOIO ABU)KCHHUS
e€ yacTull

¢buzuke

55 O06o001IeHre U CUCTEMAaTU3aIUs 3HAHUI bubmuorexa [IOK
o teme "OcuoBsl MKT" https://m.edsoo.ru/09d12fd8
56 KoHntponbhas padota mo teme "OCHOBBI bubnmnoreka HOK
MKT" https://m.edsoo.ru/13adad59
TepMoauHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycnoBul 1 T/ cuctemsl. Bbu6nunoreka LIOK
57 BHemHue u BHyTpeHHUE [TapaMETPBI. https://m.edsoo.ru/5f8d38a3
[Tapametpsl T/l cuctemsbl kKak cpegHue Hudposas naboparopusi 1o
3HAYECHMS BEJIUYHH, OMMMCHIBAIOIIMNX €& Pusnke
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3sBoiabHas penakcamus T/] bubmorexa HOK
p p https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopaens ujiealbHOTO Ta3a B
59 TepMOJUHAMUKE. Y CIOBUS bubmmorexa OK
p T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIENN
60 VYpaBuenne Menneneesa-Kianeiipona n bubnnorexa [JOK
BBIPAKECHHE 11 BHYTPEHHEN SHEPIrUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpEeHHEN SHEPTUU
61 O0JIHOATOMHOT'O HUJICAJIbHOTO Ta3a. bubmuoreka [{OK
KBazucrarndeckue u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MIPOIIECCHI
DnemeHTapHasi paboTa B
bu6nunorexa LIOK
62 TepMOJHAMUKe. Beruucienue paboTsl

10 rpauKy npouecca Ha pV-

https://m.edsoo.ru/741d5738
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IuarpaMme

Tennonepez[aqa KaK CIIoco0 M3MeHEHUs

bu6nuoreka [IOK
https://m.edsoo.ru/3d734561

63 BHyTpeHHel suepruu T/l cuctemsl 6e3
yip p A Iudposas madbopaTopus 1o
COBepIIeHHs paObOTHI
¢buzuke
bubnunorexa LIOK
64 KonBekuus, TEmIonpoBoJHOCTb, https://m.edsoo.ru/157b54cd
H3JIy4EHHUE Hudposas naboparopus mo
(huzuke
KonuuecTtBo TemnoTel. TenaoéMKoCcTh bu6mmorexa LIOK
65 Tena. Y aenbHas U MOJSIpHAsS https://m.edsoo.ru/7ba67355
TEMJI0EMKOCTH BEUIECTBA. Y AeJIbHAS Ludposas saboparopusi mo
TEIUIOTa CropaHus TOILIMBA ¢busuke
bubnuoreka [{OK
66 Pacuér xonmyecTBa TEMIOTHI ITPU https://m.edsoo.ru/1db5ad4e
Terionepenaye Hudposas maboparopus 1o
(huzuke
67 [TonsiTre 06 agnabaTHOM Mpoliecce. bubnnorexa [JOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuuecTBo TemioTs u paboTta Kak Bubmorexa LIOK
. https://m.edsoo.ru/b047alcd
68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU
Hudposas nabopatopus 1mo
T]I cuctemsl
¢buzuke
BTopoii 3aKk0OH TepMOIMHAMUKY ISt
69 PaBHOBECHBIX M HEPAaBHOBECHBIX bubmuoreka [IOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4{464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIBI AEWCTBUS TEIIOBBIX bubmuoteka [IOK

MamuH. KITJ]

https://m.edsoo.ru/2e945513
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71 Maxkcumansuoe 3HaueHue KIT. [ukin bubnuorexa [{OK
Kapno https://m.edsoo.ru/fe3857b9
bubnunorexa LIOK
72 Pemienue 3anau
https://m.edsoo.ru/b3efal 8b
DKOJOTUYECKHE aCTICKThI
7 HCIOJIL30BaHUS TCILJIOBBIX JBUTAaTCIICH. bubnunorexa LIOK
TerutoBoe 3arps3HEHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnnorexa [JOK
74 Pemienue 3anau a
https://m.edsoo.ru/c8c70432
O06o001IeHre U CUCTEMAaTU3allisl 3HAHHUIA
" bubnuorexa [IOK
75 o teMe "Tepmogunamuka. TernoBsie
" https://m.edsoo0.ru/28d62b3f
MAaIlHHbI
76 KonTtponsHast pabora o Teme bubnuoreka [IOK
"Tepmonunamuka. TeniaoBbie MaTUHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpazoBanue 1 KOHICHCAIIHSI. Bubmorexa IIOK
https://m.edso0.ru/6{8e¢6777
77 Hcnapenue u kunexue. Y nenpHas
Hudposas nabopatopus 1mo
TEII0Ta MapooOpPa30BaHUS
¢buzuke
HaceimieHnbpie 1 HEHACHIIIEHHBIE TTapHI.
KauecTBeHHast 3aBHCUMOCTD IUIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO Mapa OT Bubmorexa HOK
https://m.edsoo.ru/f5¢17d02
78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
.. Hudposas nabopaTopus 1mo
00BEMa HACKHIIIIEHHOTO Tapa. (usike
3aBUCUMOCTD TEMIIEpATyphbl KUTIEHUS OT
JIaBJICHUS B )KUJIKOCTH
79 BnaxxnocTs Bo3myxa. AGCOOTHAS U but6mmoreka [IOK
OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edso00.ru/30ebbb79
80 Pemenne 3anau bubmuorexa [{OK



https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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TBépnoe Teno. Kpucrammyeckue u

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

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmorexa [IOK
P ) P https://m.edsoo.ru/20a88a03
KPHUCTAJJIOB
o bu6nunorexa LIOK
JIABJICHUE U KPUCTAJUIU3AIUS.
https://m.edsoo.ru/6ee91e9f
82 VenpHas TEMI0Ta MJIaBICHUS.
Iudposas madbopaTopus 1o
CyO6numarus
(huzuke
eopmaruu TBEpIOTO TEINA.
flegop P bubnunoreka LIOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmaruit
T . bubnunoreka LIOK
€IJIOBOE PaCIIMPEHUE KUJIKOCTEH U
.. https://m.edsoo.ru/7baSedf?
84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
N Hudposas nabopatopus 1mo
KOJIcOaHUH YaCTHII BEIIECTBA
(huzuke
bu6nmorexa LIOK
25 ITpeoOpa3oBanue sHEprun B (ha30BBIX https://m.eds00.ru/97a0672f
rnepexonax Hudposas maboparopus mo
¢buzuke
bubmmoteka IIOK
https://m.edsoo.ru/ab1521fb
86 YpaBHeHUE TEIJIOBOTO OanaHca
Hudposas nabopatopus mo
¢buzuke
but6mmorekxa [IOK
87 Pemenue 3amau
g https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHUE.
28 Kanunnspueie sinenus. JlaBinenue noa but6mmorekxa [IOK

VCKPUBJICHHON ITOBEPXHOCTBIO
xkuakocru. @opmyiia Jlannaca

https://m.edsoo.ru/b42f1{97
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O0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

bubnunoreka LIOK

89 1o Teme "ArperatHble COCTOSHUS
p " https://m.eds00.ru/0b52575¢
BemecTBa. MazoBbIe IEPEXOIbI
KonTtponbHas pabora o Teme
90 "ArperarHble COCTOSIHUS BEIIECTBA buGnuorexa [IOK
P | ' https://m.edsoo.ru/7dc2a739
®da30BbIe IEPEXOBI
DJeKTpu3aIus Tei U €€ MPOsIBICHUS. Bu6mmorexa [TOK
01 DnekTpuueckuii 3apsia. [[Ba Buna https://m.edsoo.ru/1aff445f
ANEKTPUYECKUX 3apsiaoB. [IpoBoaHMKH, Hudposas naboparopusi 1o
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI busnke
3 N N bubnuoreka [{OK
JIEMEHTAPHBIA YJIEKTPUUCCKUN 3apsiI.
https://m.edsoo.ru/f49afd24
92 3aKOH COXpaHEHUs ANEKTPUIECKOTO
Hudposas mabopatopus mo
apiia ¢busuke
03 B3aumoneiictBue 3apsnoB. ToueuHbie bu6nmorexa LIOK
3apsiibl. 3akoH Kymona https://m.edso0.ru/445b7746
bu6nmorexa LIOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
bu6nmorexa LIOK
95 Onektpuueckoe nose. Ero aeiictBue Ha https://m.edsoo.ru/05c6bfal
3JIEKTPUUYECKUE 3apsiIbl Ludposast 1abopaTopus 1Mo
¢buzuke
Hanpsxk€HHOCTB 2JIEKTPUYECKOTO MOJIS. Butmorexa ITOK
96 [TpoOuerIit 3apsia. JIuaum https://m.edsoo.ru/3dac6957
HANPSDKEHHOCTH 3JIEKTPUYECKOTO TOJIS. Hudposas mabopatopus mo
OIIHOPOAHOE IIEKTPUUECKOE MOJIE usmke
97 IToreHnanabHOCTH bu6nunorexa LIOK

OJICKTPOCTATUUYCCKOI'O ITOJIA. Pa3zHocTh

https://m.edsoo.ru/80021447
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MOTCHIMAJIOB U HAIIPAKCHUC

Hudposas nabopatopus mo
¢buzuke

HOTGHHI/IaJ'IBHaH OHEPIuA 3apsaga B

bubnunorexa LIOK
https://m.edsoo.ru/af5fa389

98 3JIeKTpocTaTuYecKoM mnoJie. [Torenmman
Iudposas madbopaTopus 1o
ANEKTPOCTATUYECKOTO OIS
¢buzuke
C .. bubnunoreka LIOK
BSI3b HAIIPSKEHHOCTH MO U
https://m.edsoo.ru/df7a6838
99 Pa3HOCTH MOTEHIIUATIOB JIJIst
Hudposas nabopatopus mo
ANEKTPOCTATUYECKOTO MO
(huznke
bubnuoreka [{OK
100 [IpyHIMD Cynepno3uLu https://m.edsoo.ru/Ocfedab6e
SJIEKTPUYECKUX TOJIeH Hudposas naboparopusi 1o
¢buzuke
bubnunoreka LIOK
101 Pewenne 3anau
A https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsnaa. [lone bubmuoteka [IOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.eds00.ru/b297b5c3
I bu6nmorexa LIOK
0JI€ PAaBHOMEPHO 3apsIKEHHOTO 110
.. https://m.edsoo.ru/f7a665¢ee
103 00bEéMy mapa. [Tose paBHOMEpHO
N . Hudposas nabopatopus mo
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
¢buzuke
bubmmoreka IIOK
104 IIpOoBOTHHUKY B IEKTPOCTATHYECKOM https://m.edsoo.ru/32405eab
noJsie. Y CJI0BUE paBHOBECHS 3apsI0B Iudposast 1abopaTopusi 1o
¢buzuke
105 JIMDINEKTPUKHU U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 Kongencarop. D1eKTpoEMKOCTh bu6muoreka [IOK

KOHJIEHCATOpa. DIIEKTPOEMKOCTD

https://m.edso00.ru/845b4{73
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IJIOCKOI'O0 KOHJACHCATOpa

Hudposas nabopatopus mo
¢buzuke

HapaJ'IJ'ICJ'IBHOC COCIUHECHUEC

bubnunorexa LIOK
https://m.edsoo.ru/d11e8ce7

107
KOHJICHCATOPOB Iudposas madbopaTopus 1o
(usuke
bubnunoreka LIOK
108 ITocnenoBarenbHOE COEAMHEHNE https://m.eds00.ru/1€992920
KOHJICHCATOPOB Hudposas maboparopusi mo
(huznke
bubnuoreka [{OK
https://m.edsoo.ru/73a34f18
109 DHeprusi 3apsyKEHHOI0 KOHJIEHCaTopa
Hudposas mabopatopus mo
¢buzuke
bubnunoreka LIOK
https://m.edsoo.ru/5fb2acb5
110 Pemenne 3amau https://m.eds00.ru/27434040
Hudposas nabopatopus mo
¢buzuke
11 JIBukeHue 3apsyKeHHON 4acTULIbI B bubmuotexa [JOK
OJHOPOIHOM 3JIEKTPUYECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI bubmmoteka IIOK
o TeMe "DyekTpuyeckoe mnose" https://m.edso00.ru/5752603f
114 KonTtponbHas pabora o Teme bubmuoreka [IOK
"OnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y ClIOBUA Bubmuorexa IOK
https://m.edsoo.ru/233311b5
115 CYILIIECTBOBAHUs MOCTOSIHHOTO

SJICKTPHUYICCKOI'O0 TOKA

Hudposas nabopatopus 1mo
¢buzuke



https://m.edsoo.ru/d11e8ce7
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bubnunorexa LIOK
https://m.edsoo.ru/0839al15

116 Wcrounuku Toka. Hanpsxenue u 9/1C Llchposas maGopaTopus o
(hms3uke
bu6nmoreka IIOK
117 3akon Oma 1S ydyacTKa Lenu. https://m.edsoo.ru/f14f251e
DJIEKTPUUYECKOE COMPOTHUBIICHUE Hudposas mabopatopus mo
¢buzuke
3aBUCHUMOCTD COTIPOTUBIICHUS bubmmoreka [JOK
118 OJHOPOILHOI'O IIPOBOJHUKA OT €T0 https://m.edsoo.ru/95fcdf51
JUTAHBI ¥ TUTOIIAIA TOTIEPEYHOTO Hudposas maboparopusi mo
CEeUeHUs usmke
bubnunoreka LIOK
119 Y aenpHOe CONPOTUBIIEHUE BEMIECTBA. https://m.edso00.ru/437f8300
Pemenue 3anau Ludposas nabopaTopus mo
¢buzuke
120 ITocnenoBarenbHOE, MapajuieIbHOE, bubmuoreka [IOK
CMEIIIaHHOE COEIUHEHHE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
bubmmoteka IIOK
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX https://m.edsoo.ru/1794cf37
nenei. [IpaBuna Kupxroga Hudposas naboparopusi 1o
¢buzuke
but6mmorexa [IOK
P
122 CHICHHE a1 https://m.edso0o.ru/3881b469
123 Pabora snekTpuieckoro Toka. 3aKoH bu6muoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
but6mmorekxa [IOK
124 Pemenne sanas https://m.eds00.ru/676 1bfOf
bu6muoreka [JOK
125 MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. 1

https://m.eds00.ru/99750a6f
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Tennopas MOIIHOCTD, BBIACIACMAA HA

pe3ucrope
bubmmoreka [JOK
126 Penterrie 3apat https://m.edsoclfru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE bubnmnoreka HOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubmuorexa [IOK
SJIEKTPUYECKOMN 1IeTTH https://m.edsoo.ru/221f40fb
bubnuoreka [{OK
129 Pemerre saa+ https://m.edsocl)_.lru/3580b679
bubmuoreka [IOK
130 MOIIHOCTE HCTOMHMKA TOKA https://m.edsof)_.lru/aanS 1d8
bubmuoreka [IOK
131 Koporkoe sambikaiiie https://m.edSO(])_.Iru/546f5632
132 KonneHncarop B 11enu NOCTOSHHOIO TOKa bubmmorexa [TOK
https://m.edsoo.ru/35368f3e
bubmuoreka [JOK
133 Pemterrie azas https://m.edsoclfru/4410cef0
134 Pemenne 3amau mo treme "IlocTOSTHHBIH bubmmoteka IIOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "l[locTostHHBIN bubnuoreka [{OK
AIIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no teme "llocTostHHBIN but6mmorekxa [IOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
137 110 Teme "[10CTOSIHHBIN 2IEKTPUUYECKAN bromorexa OK
" https://m.edsoo.ru/bfd7a050
TOK
138 KoHnTtponbnast pabota o teme bubnuorexa [JOK
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"TTocTOSIHHBIN ANEKTpUYECKUI TOK"

https://m.edsoo.ru/1885ddf1

:‘)J'IeKTpI/I‘{eCKaH IIPpOBOAUMOCTD

bu6nuoreka [IOK
https://m.edsoo.ru/da794295

139 Pa3JIMYHBIX BEIIECTB. DJICKTPUUCCKUI
Iudposas madbopaTopus 1o
TOK B MeTajiax. CBEpXIpOBOAMMOCTD
¢buzuke
5 . bubnunorexa LIOK
JMEKTPUUYECKUM TOK B paCTBOpax U
https://m.edsoo.ru/4b423491
140 pacruiaBax 3JIEKTPOJIUTOB. 3aKOHbI
@ Hudposas nabopatopus mo
apazes JUIs JJIEKTPOIn3a (usike
bubnuoreka [{OK
N https://m.eds00.ru/92d92f76
141 DneKTpuueckuil Tok B razax. [lnasma
Hudposas nabopatopusi mo
¢buzuke
bubnunoreka LIOK
142 DJIEKTPUUYECKUI TOK B BaKyyMe. https://m.edsoo.ru/2E+160
Bakyymabie npubopbl Hudposas naboparopusi 1o
¢buzuke
bu6mmoreka IIOK
143 DIIeKTPUUECKHUI TOK B https://m.edso0.ru/ab61c660
MOJIYITPOBOTHUKAX [udposas saboparopus Mo
(huzuke
bubnmorexa LIOK
144 ITo OBO OBBIE 60
MYNPOBOHUKOBRIC PHOOPHI https://m.eds00.ru/83622200
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune CHIIbl TOKa U HalPsHKEHUS
but6mmorekxa [IOK
B II€TIA ITOCTOSTHHOTO TOKA MPU TTOMOIIIH
https://m.edsoo.ru/5643ea56
145 AQHAJIOTOBBIX U IIU(PPOBBIX

M3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ LIU(PPOBOIA
nabopatopueit o ¢pusuke. [Ipumepst

Iudposas nabopaTopus 1o
¢buzuke



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

U3MepeHus: PU3NUECKUX BETHMUYUH MIPH
IIOMOIIY KOMITBIOTEPHBIX JATYUKOB"

Pu3n4eCKui IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHHUSI

bu6nunoreka LIOK
https://m.edsoo0.ru/f6292f5f

146
C LIEJIBIO ONPENEIICHUSI MTHOBEHHOM Hudposas nabopatopus mo
ckopoctH" ¢busuke
DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHuUs Mpu
. bubnunoreka LIOK
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
o " https://m.eds00.ru/6960b6ef
147 JIBIDKEHHUH 110 HAKJIIOHHOU INIOCKOCTH
" Mudporast maboparopus 1Mo
i "UccnenoBanue 3aBUCUMOCTH ITYTH
(huzuke
OT BPEMEHH NPU PABHOYCKOPEHHOM
nBIKeHun"
DuU3NYECKU MPAKTUKYM 10 TEME Bubnuorexa LIOK
148 "N3mepenune yckopeHus CBOOOHOTO https://m.edsoo.ru/d1ea2402
nafeHus" win "M3ydeHue aBUKEHUS Mudposast maboparopus 1Mo
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO" ¢busnke
Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Teja 10
N bubnmorexa LIOK
OKPY>KHOCTH C TIOCTOSIHHOM TI0 MOJTYJTIO
" " https://m.edsoo.ru/bcf53514
149 ckopocthio" wim "HMccnegoBanue
Hudposas nabopatopus mo
3aBUCHUMOCTH Teproia oOpalieHus
¢buzuke
KOHUYECKOT0 MAasITHUKA OT €0
napaMeTpos"”
Pu3NYecKuil TPAKTUKYM I10 TEME
" o " bubmuoreka [{OK
N3mepenne paBHOEHCTBYIOMIEH CHITBI
N https://m.edsoo.ru/0b34db84
150 IIpH BMKEHUH OpYyCKa MO HAaKIOHHON

miockocty" wu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS

Hudposas nabopatopus 1mo
¢buzuke
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Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT €ro Macchl"”

Pu3n4eCKui IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pE3UHOBOM 00pasIie, OT UX

bu6nmoreka IIOK
https://m.edsoo.ru/b55b81al

151 nedopmarun" wim "M3ydeHue Mudporast mabopatopus mo
JBHUKCHUSA CUCTEMBI TEJI, CBA3aHHBIX $usuke
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKuit
6J10K"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3(puIrenta ButG LOK
3aBucumoctd Frp(N)" wim HOJIHOTCKA

152 "HccnenoBanue IBUKEHUS OpycKa 1o https://m.edso6o.ru/b83b1607
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM ];:;Il)i?aﬂ HAROPATOPIELHO
KO3 (UIIMEHTOM TpEeHUs" UIn
"N3yuenune qBUKEHUS IPpy3a HA Bally C
TpeHuem"
Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBU paBHOBECHUS
TBEPIOTO TEJNA, UMEOIIETO OCh bubnmorexa [IOK

153 Bpamenus" win "KoHcTpynpoBanue https://m.edsoo.ru/4a04f4f7
KPOHIITEMHOB U pacy€T CWJI ynpyroctu" ITudposas nabopaTopus mo
i "M3ydeHne ycToiunBoCTH usuxe
TBEPAOrO TeJa, UMEIOILETO MIJI0La1b
onops!"

154 Pu3NYeCcKuil TPAKTUKYM I10 TEME bu6muoreka [JOK

"N3mepeHne UMITysibca Tena mo

https://m.edso00.ru/8561b28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

TopMo3HOMY nyTu" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETTN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUSI
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
wim "MccnenoBanue coxpaHeHus
UMITYJIbCa IPU yIIPYTOM
B3aumoeiicTeun" win "M3mepenue
KMHETUYECKON IHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

Hudposas nabopatopus mo
¢buzuke

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOT0 IpoLecca
(PEKOMEHI0BAaHO UCIIOIb30BAHUE

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

155 1u(poBoi J1abopaTopun)" win SO
"N3yueHne n30X0pHOro mnporecca" uin usike
"HN3yuenne nzobapHoro npouecca' uiu
"IIpoBepka ypaBHEHUsI COCTOSAHUS"
Pu3nYecKuil NPAKTUKYM 110 TEME
"Nzmepenue yaenpHOM TemioéMkocTu"
nn "HccnegoBanue npouecca
OCTBIBaHMS BEUIECTBA" WM Bubmiorexa IOK
156 "UccnenoBanue aguadaTHOTO https://m.edso6o.ru/2f2faa61
npouecca" win "M3yuenune g:ii?aﬂ HAROPATOPIELTO
B3aUMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KAIIEHUS )KUIKOCTEH"
Pu3nUeCcKuil IPAKTUKYM I10 TEME bu6muoreka [JOK
157 "N3y4eHne 3aKOHOMEPHOCTEN https://m.edsoo.ru/6bla23b5

WCTIapEHUs KUIKOCTEH" NN

Hudposas nabopatopus 1mo



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

"N3mepeHue yaeabHOM TEeNaoThl
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX MApOB" WK
"N3mepenune abCcoMOTHON BIAXKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomenienuun". N3mepenue

K03 uUIIMeHTa TOBEPXHOCTHOTO
HATSHKEHUS

dusnyueckuil NpakKTUKYM 10 TeMe
"HaOxnroieHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOH/IEHCATOpa B SHEPTHUIO
U3IIy4eHHS CBETOAMOA" UITN
"N3y4yeHue npoTeKaHus TOKa B LIETIH,

¢buzuke

bubnunoreka LIOK
https://m.edsoo.ru/ec424377

158 cojiepxaniei KonjaeHcaTop'" uiu Ludposas nadopaTopus mo
"Pacnipenenenue pazHOCTH (usuke
MOTEHIIUATIOB (HAMPsHKEHUS ) IPU
MOCJIEI0BATEIbHOM COEIMHEHUH
KOHJEHCAaTOpoB"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU Bubmiorexa IIOK
159 "N3mepenune yaenbHOro ConpoTUBICHUS https://m.edso6o.ru/2b179d98
npoBoaHUKOB" nnu "MccnenoBanue g:ii?aﬂ HabOpATOPIA TO
3aBUCUMOCTH CUJIBI TOKA OT
HaNpsHKEHUs JIJ1s JJTaMITbl HaKaTuBaHUs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME Bbubnuorexa [LIOK
160 "Habnronenue snekrponusa’ nim https://m.edso0.ru/64b6e901

"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" mwiu "Uccnenosanue

Hudposas naboparopusi 1o
¢buzuke



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

3aBUCHUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIIH
"CHATHE BOJIBT-aMIIEPHOU
XapaKTEePUCTUKHU auoaa"

PesepBHeiit ypok. O600ICHHE U

bu6nunorexa LIOK

161 CUCTEMAaTHU3alLMs 3HAHUH 110 TeME
" Ll” https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHeIit ypok. O000IICHHE 1
162 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HaHUH 10 TeMe bubmmorexa LOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBurnlii ypok. O00011I€HIE U
P P . bubnuoreka [IOK
163 CHUCTEeMaTH3allMsl 3HaHUH 10 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAO0ro Teia
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTEM&TI/BZEI/I}I 3HAHUH 10 TEME bubmorexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubiit ypok. O600111eHIE U
165 CHCTEMAaTU3alNS 3HAHUH T10 TEME bubmmoteka IIOK
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON https://m.edsoo.ru/de148976
Teopun"
Peseprubriit ypok. O60011eHIE U
P P . bubmuoreka [IOK
166 CHCTEeMaTH3alusI 3HaHUH 110 TeMe
" " https://m.edsoo.ru/Obcc77¢1
Tepmonunamuka. TernnoBble MalIMHBI
Peseprubrit ypok. O6001eHue 1
167 cHCTeMaTH3aIls 3HAHUH 110 TeMe bubmuoreka [{OK
"ArperaTHble COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEXO0bI"
. bubmuorexa [{OK
168 PesepBHblit ypok. O60011eHNE U H

https://m.edsoo.ru/f2381c0c
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cucTeMaTu3alus 3HaHUM 110 TeMe
"DnekTpuueckoe nose"

PesepBHeiit ypok. O600ICHHE U
169 cUcTeMaTu3alus 3HaHU 110 TeMe
"TTocTOsIHHBIN ANEKTpUYECKUI TOK"

PesepBHbIil ypok. O0001ICHHE U
170 cucreMarusanys 3Hagui mo treme "Toku
B Pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

bu6nmorexa [IOK
https://m.edsoo.ru/3cae6dal

bu6nmorexa [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrpoabubie IIpakTuueckue A p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl
B . bub6nmoreka [IOK
3aMMOJIECTBHE MOCTOSHHBIX
https://m.edsoo0.ru/487a8593
1 MarHuTOB U IPOBOJHUKOB C TOKOM. 1
Hudposas mabopatopus mo
MarnautHoe nosie. ['unoreza Amnepa
¢buzuke
B . bubnunoreka LIOK
€KTOp MarHUTHOW MHJIYKLIUH.
https://m.edsoo.ru/4clabccb
2 [IpyuHIHMN cynepno3uuuyu MarHUTHBIX 1
_ . Hudposas mabopatopus mo
nosiei. JInHuM MarHUTHOM MHIYKIIUH usike
bubmuoreka [IOK
3 MarauTHoO€e 1oJie MPOBOIHUKA C 1 https://m.edsoo.ru/d35d5262
TokoM. OnbIT Dpcrena Ludposas mabopaTopusi mo
(huzuke
4 Cuna Amnepa, e€ HallpaBJIEHUE U | bubmuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 Pemenue 3anau 1
o https://m.edsoo.ru/a37a0c21
bubnunorexa LIOK
6 [Ipumenenue 3akoHa Ammepa. 1 https://m.edsoo.ru/ad7718d7
DNEKTPOU3MEPUTENbHBIE TPUOOPHI Iudposast 1abopaTopusi mo
¢buzuke
Cuna JlopeHiia, e€ HanTpaBJICHUE U Bbu6mmoteka IIOK
7 MOAYJb. JIBH>KEHME 3apsKEHHOU | https://m.edsoo.ru/c97afaal

YaCTulibl B OTHOPOJHOM MAarHuTHOM
I10JIE

Iudposas nabopaTopus 1o
¢buzuke



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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bubnunorexa LIOK

IMPOBOAHUKAX

8 P
CHicHHe sanat https://m.edsoo.ru/504e98c7
bu6nmorexa [IOK
9 Pa6 JI
aD0Ta CHiRt Soperna https://m.edsoo.ru/d518bedb
bu6nmmoreka [IOK
1 P
0 CHICHHE Saitat https://m.edsoo.ru/93617bd9
M bu6nmoreka IIOK
arHUTHOE T10JIC B BEIIECTBE.
https://m.eds00.ru/30ff9608
11 deppomMarHeTuku, napa- u
Hudposas mabopatopus mo
JMaMarHeTUKH
¢buzuke
o . bubnunoreka LIOK
CHOBHBIEC CBOMCTBA
https://m.eds00.ru/0b58190a
12 deppomarneTrkos. [Ipumenenne
Hudposas mabopatopus mo
(beppomMarHeTHKOB busnke
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau mo reme "MarautHoe bubmmoteka IIOK
mose" https://m.edsoo.ru/41c4ac8a
SIBieHUE DIEKTPOMATHUTHOMN
15 HH uu. IToTOK BEeKTOpa MarHuTHOM bubmorexa HOK
JLYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nmorexa LIOK
16 O/C
AC mayku https://m.edsoo0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIMHU bubmmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nozie. Toku bu6muoreka [JOK
Dyxo https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABHKYITAXCS bubnmnorexa [JOK

https://m.eds00.ru/0235¢c02
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bubnunorexa LIOK

20 P
clierHe sazad https://m.edsoo.ru/4dfda618
bu6nmorexa [IOK
21 IT JI
PABHIo JeHna https://m.eds00.ru/bbc22726
NunykruBHOCTE. Karymka
22 HH HyKTI/IBHOCTI/I B eli]I/I ITOCTOSIHHOT'O bubmmorexa LOK
YK . https://m.edsoo.ru/621eae9d
TOKa
3 SBnenue camounaykiuu. J/C bubmmoreka [JOK
CaMOMHIYKLUHU https://m.edsoo.ru/7ee60cal
bubnunoreka LIOK
4 DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C https://m.edsoo.ru/b3cOadl1
TOKOM. DJIEKTPOMArHUTHOE T0JIe Hudposas naboparopusi 1o
¢buzuke
bubnuoreka [IOK
25 P
cHicHie saat https://m.edso0.ru/8869d2b
26 O06o0011eHEe U cUCTeMaTU3aIHs bu6mmoteka [IOK
3HaHMUU 110 TeMe "DJIeKTpOoINHAMUKa" https://m.edso00.ru/76484025
7 KonTponbHas pabora no teme bubnmnoreka HOK
"DnexkTpoauHaMuKka" https://m.eds00.ru/8ae09b98
KonebarenbHas cucrema. CBOOOIHEIC
28 koyicOanus. ['apMoHHUECKHE bubmmorexa [IOK
-1 ap https://m.edsoo.ru/7c1db385
KOJICOaHMS
79 KunemaTnueckoe 1 TMHAMHU4YECKOE bubmuoreka [{OK
OIIMCAaHMUE KOJeOATEIbHBIX IBIKCHHI https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe omnucanue. BoBo
bubnunorexa LIOK
JUHAMUYECKOTO OIUCAHUS
. https://m.edsoo.ru/e3¢99692
30 rapMOHUYECKHX KOJeOaHUi 13 1X

SHEPTCTUUCCKOTO U KHHCMATHYCCKOI'O
OIIMCaHusA

Hudposas nabopatopus 1mo
¢buzuke



https://m.edsoo.ru/4dfda618
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bubnunorexa LIOK
https://m.edsoo.ru/7a0c439a

31 Amiumryna u daza KoaedaHui
yna Hudposas nabopatopus mo
(hms3uke
[Tepuon 1 yacTora KoJieOaHUH.
[Tepnon ManmbIX CBOOOIHBIX
32 KOJIEOAHMIT MAaTEMAaTHYECKOTO bubmmorexa LOK
https://m.edso0.ru/e0399319
MasiTHUKA. [leprom cBOOOTHBIX
KoJIeO0aHUH MPY>KUHHOTO MasiTHAKA
1 3aryxaromue KojaeoaHus. bubnuoreka [IOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bubnunoreka LIOK
34 A 0
BTOKOICOANHA https://m.edsoo.ru/6add2644
bubnuoreka [{OK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepenus "MexaHuueckue
36 KOJIeOaHUSI B MY3BIKAJIbHBIX bubmorexa HOK
3’3 https://m.edsoo.ru/8ef587be
MHCTPYMEHTAaX
O00011eHNEe U CUCTEMATU3ALIS
37 3HaHui# 1o TeMe "MexaHnyeckue bubmorexa LHOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
bubnmnorexa LIOK
38 DNEeKTPOMarHUTHBIE KOJICOaHMSI. https://m.edsoo.ru/d4adabde
KonebarenpHblit KOHTYD Hudposas naboparopusi 1o
¢buzuke
®opmyna Tomcona. CBsi3b aMIUIUTY bl bubmuoreka [IOK
39 3apsiia KOHJEHCATopa ¢ aMILUIUTYI0M https://m.edso00.ru/09319afl

CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpPC

Hudposas naboparopusi 1o



https://m.edsoo.ru/7a0c439a
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3aKOH COXpaHEHMsI SHEPTUU B

¢buzuke

bu6nunorexa LIOK
https://m.edsoo.ru/d1e2d543

40
U7caTbHOM KOJIeOaTeTbHOM KOHTYPE Hudposas nabopatopus mo
(hms3uke
3 bub6nmmoreka [IOK
aTyXxarolue JIeKTPOMarHuTHhIE
https://m.edso0.ru/5¢668619
41 KoJjieOaHus. BeIHyKIeHHbBIE
Hudposas mabopatopus mo
3JICKTPOMAarHUTHBIC KOJICOaHUs
¢buzuke
n N bubnunoreka LIOK
epeMeHHbIN ToK. Pe3ucrop u
https://m.eds00.ru/84836152
42 KOH/JICHCATOP B LIETH IEPEMEHHOI0
Hudposas mabopatopus mo
TOKa
(huzuke
bubnuoreka [{OK
43 Karymka MHIyKTUBHOCTH B LIETIN https://m.edsoo.ru/cfa307af
MIEPEMEHHOTO TOKA Hudposas maboparopus 1o
(huzuke
bu6nmorexa LIOK
44 3akoH OMa JJ1sl 3eKTPUYECKON Lenu https://m.edsoo.ru/8bae38e6
[IEPEMEHHOI0 TOKa Hudposas naboparopusi 1o
¢buzuke
M bubmmoteka IIOK
OIIIHOCTh NMTEPEMEHHOTO TOKA.
N https://m.edsoo.ru/lcac6ede
45 AMIUTATYTHOE U JEHCTBYIOIIEE
Hudposas nabopatopus 1mo
3HAYECHHUE CUJIBI TOKA U HATIPSIKEHUS
¢buzuke
bubnunorexa LIOK
. https://m.eds00.ru/087506df
46 Pe3onaHc B a5iekTprUecKoi 1ienu
Hudposas nabopaTopus 1mo
¢buzuke
47 Pemenne 3amay but6mmoreka [IOK
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WneanbHblif TpancdopmaTop.

https://m.edsoo.ru/al6836a4

bu6nunorexa LIOK
https://m.edsoo.ru/f97418ae

48 IIpousBoacTBo, nepenaya u
- Hudposas nabopatopus mo
noTpeOIeHUE IEKTPUUECKOW SHEPTUU
(hms3uke
DKOJOTUYECKUE PUCKH TIPU
bubnunorexa LIOK
MIPOU3BOACTBE JIECKTPOIHEPTUU.
https://m.edsoo.ru/a6f74d93
49 KynbTypa ncnosib3oBanus
. Hudposas mabopatopus mo
AJIEKTPOIHEPTUH B TOBCEAHEBHOM (usike
KU3HU
bubnuoreka [{OK
50 P
CHICHHE 33/t https://m.edsoo.ru/ee6677ed
bubmuoreka [IOK
51 Pemenue 3ana
HeHHE sakad https://m.edsoo.ru/7cab59{8
O06o001IeHNe U CUCTEMaTH3aIs
52 3HAHUM MO Teme "DIECKTPOMarHUTHBIS bubmorexa HOK
" P https://m.edsoo0.ru/401024a9
KoJIeOaHus
53 MexaHn4ecKue BOJTHBI. bu6nmorexa LIOK
XapaKkTepUCTUKN MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6nmorexa LIOK
55 3ByK. XapaKkTepuc 3ByKa
By PAKTEPHCTHIH SBYK https://m.edsoo0.ru/138b6f09
56 Wnopassyk u yaprpasByk. Lllymosoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.eds00.ru/7380038f
bubnunorexa LIOK
57 Pemenue 3agau
o https://m.edsoo.ru/cfd918bf
53 DNIEKTPOMAarHUTHBIE BOJIHBI. bubnuorexa [JOK

I/ISJ'IyLICHI/IC OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/714e5dbl
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Hudposas nabopatopus mo
¢buzuke

:‘)HepFI/Iﬂ OJICKTPOMAarduTHBIX BOJIH.

bubnunorexa LIOK
https://m.edsoo.ru/d01b818c¢

59
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH Hudposas mabopatopus mo
¢buzuke
[IIxana 3meKTPOMarHUTHBIX BOJIH. Bubmuorexa OK
https://m.edsoo.ru/49be119e
60 [IpumeHeHue 31eKTpOMarHUTHBIX
Hudposas nabopatopus mo
BOJIH B TEXHHUKE U OBITY
(huznke
[IprHUMIIBL PA/IHOCBSI3H U Bubnnoreka IIOK
61 TeJNeBUICHUs. Painonokanusi. https://m.eds00.ru/9196f18
DIIEKTPOMarHUTHOE 3arps3HEHUE Hudposas naboparopusi 1o
OKPY Aol cpebl ¢buzuke
6 KonTponbhas pabota no Teme bubmmoreka [JOK
"KonebGanus u BOTHBI" https://m.edso0o.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIUHEHHOTO bubnuoreka [JOK
pactupocTpaHeHHUsI CBETa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npuMEHEHUE
. bubmuorexa [{OK
64 3aKOHA MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTehb
66 npenomienus. [lomHoe BHyTpeHHEE bubmorexa [IOK
P ’ . yIp https://m.edsoo.ru/bc2e55¢cd
oTpaxkenue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
67 Pemenue 3aga4 Ha npUMEHEHUE bubnuotexa [JOK



https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

3aKOHOB OTPaXCHUA U MTPCIOMIICHUS
CBCTa

https://m.eds00.ru/49d830a9

Xon nydeit B mpusme. ucnepeus

N bu6nmorexa [IOK
68 cBera. CIHOXKHBII cocTaB O€JIOoro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. ®OKyCHOE PacCTOSTHUE U bubnmnoreka HOK
OIITHYECKas CUjia JIMH3bI https://m.edsoo.ru/60441359
70 [Toctpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cUcTeMax. Y BeJIMYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 A300paKEHUH, MOIYYAEMBIX C bubmmorexa LOK
p ’ ya https://m.edsoo.ru/5a86809
IIOMOIIBIO JTUH3
72 I'na3 xak onrudeckas cucreMa bubmmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
73 o I/IMGHI/IMOJ;[TI/I FGEMJ;T NUECKOU bubmorexa LHOK
P P https://m.edsoo.ru/cd174al0
OIITHKH
74 CKOpOCTh CBETA U METOBI €€ bubnnorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6nmorexa LIOK
75
Aucnepens csera https://m.edsoo.ru/lel6ccbde
bubnunorexa LIOK
76 HMurepdepenus ceeta
pepent https://m.edsoo.ru/5fc0c638
KorepenTHbie uCTOUHUKHU. Y CTIOBUS
77 HAOJIFOJEHUSI MAKCUMYMOB U bubmorexa LOK
a yM https://m.edsoo.ru/c6416d48
MHUHHMYMOB
78 Pemenue 3amau bubmorexa LIOK

https://m.edsoo.ru/3061de2b



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b

bubnunorexa LIOK

7 [puvenenue unrephepentum https://m.edsoo.ru/668edbc8
bu6nmorexa [IOK
80 Jlacppawuis ceeta https://m.edso:)l.ru/l2ed04b5
81 Hudpaknmonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubnuorexa [IOK
82 Pemerue 3anas https://m.edsofru/d58c41 la
23 [TonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [{OK
[Tonsipuzanus ceeta https://m.edso00.ru/e9890fe9
bubnuorexa [JOK
84 Pemenne sanas https://m.edsofru/c5608158
85 CBeTOoBBIE ABJICHUS B IPUPOJE buomorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o01eHre 1 cucTeMaTru3aIus bubmuoreka [IOK
3HaHui o Teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbHas pabora no teme bubmuoteka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuoreka [{OK
DJIEKTPOAMHAMUKY U TIPUHIIAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIBHOCTH
29 [TocTynartel cienuanbHOU TEOPUU bu6muoreka [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOM
90 unTepsai. [IpeoOpazoBanus Jlopenna. bu6muoreka [JOK

Ycaopue MIPUYNHHOCTH.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

https://m.edsoo.ru/d83742bb
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3ame1JIeHHe BpPEMEHH U COKpAIlEHUE
JUIMHBI

91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka HOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CB3b MaccChl C SHEPTUEH 1
92 HMITYJIbCOM PEIISITUBUCTCKOM YaCTUIIbI bubmorexa OK
Y P HEL https:/m.edsoo.ru/b6258ffa
DHeprus moKost
93 PaBHOBeCHOE TEILIOBOE U3IydECHUE bubmmorexa [IOK
i https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
94 B
3aon cuemenns Bixa https:/m.edsoo.ru/1e5£F752
95 I'unote3a M. [InaHka o kBaHTax. bubnuoreka [{OK
DOTOHEBI https://m.edsoo.ru/a5ffa218
bubnunoreka LIOK
96
OHEprHs W UMITYILC (OTOHA https://m.edsoo.ru/7tb307ec
97 ®otosdp¢ext. OnpiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dotoaddexra. "Kpacnas rpanuia" bubmorexa HOK
P R https://m.edsoo.ru/01ef4556
doTtordpdexra
99 Hasnenue ceera. Onpite [1. H. bubnnorexa [JOK
JleGeneBa https://m.edso00.ru/64b4f966
bubnunorexa LIOK
100 B i
OJTHOBBIC CBOMCTEA HacTHIl https://m.edsoo.ru/f59cfcec
Bonust ge bpoitns. /[nvHa BONHBI 1€
101 b oﬁns{II[/I aI;Me bl §6J1aCTI/I " bubmorexa HOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBIKYIIEHCS YaCTUIIBI
102 KopnyckynsipHO-BOIHOBOH Ayann3m bubmuoteka [IOK
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Judpakius 37eKTpOHOB Ha

https://m.edsoo.ru/8ccab62a
bu6nunorexa LIOK

103
KpUCTAJLIaxX https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHu B MUKPOMHUPE.
104 Coo?H:)bmeHm HGEH e CHéHH(E)CTeﬁp bubmorexa HOK
. et https://m.edsoo.ru/65783dec
[eitzenbepra
bub6nmoreka [IOK
105 Pewenne rpaguiccinx sana https:/m.edsoo.ru/e70195bd
N bubnuorexa [{OK
1 P
06 CHICHIE PACHCTHPIX Sa/ad https://m.edsoo.ru/ee9b3182
KoHnTpoapHas padoTa 1o Temam: By 10K
noIMoTeKa
1 n T " "K -
07 OCHOBH\,C 0", "0p HYCIYIIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OIIBITHI 110 UCCIICTIOBAHUIO CTPOCHUS
108 aroMma. [Imanerapras Mojenb aToma bubmorexa HOK
) P A https://m.edsoo.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
1 II b
09 OCTyJ1aThl bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHEH bubnnorexa [JOK
SHEpPruM aToMa BoaopoJa https://m.edsoo.ru/cf74bl 1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubmmnoreka HOK
U3JIy4YEeHHE CBETa https://m.edsoo.ru/f945d85¢
but6mmorekxa [IOK
112 J
asep https://m.edsoo.ru/2288a0c4
Hyknonnas Mmogens saapa
13 I'eiizenbepra-MBanenko. 3apsin u bu6muoreka [JOK

MacCCOBOC YUCJIO dapa. H3oTorbl.
PannoakTuBHOCTH

https://m.edsoo.ru/34ada5de
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116

3aKOH pain0aKTUBHOIO pacnaja.

CBolicTBa MOHU3ZUPYIOIIETO

u3nydyeHus. Bausaue 1
PaZOaKTUBHOCTH Ha KHUBBIC

opranu3msl. Jlo3umeTpus

DHeprus cBA3U HYKJIOHOB B SJIpE.

Snepubie cunbl. Jledekt Macchl sapa.
Snepnblie peakuuu. AaepHeie

peaxTopsl. [IpoGiieMs! ympaBiseMoro 1
TEPMOSIAEPHOIO CUHTE3A.

DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS

AJIEPHOMN SHEPreTUKH

MerTo/1bl perucTpanuu 1

UCCIIEJOBAaHHS DIICMEHTAPHBIX YaCTHUII.
dyHnamMeHTaIbHbIE B3aUMO/ICHCTBUSI.
baproHbl, ME30HBI U JICNTOHBI. 1
[IpencraBnenue o CtangapTHOM

Mozenu. KBapk-TiIrooHHas MOsieNnb

alpOHOB

bu6nunorexa LIOK
https://m.edsoo.ru/aab98bef

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnmorexa LIOK
https://m.edsoo.ru/lac08as5h

117

118

119

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas

sHeprus. EnuncTBo dusznueckoit !
KapTHUHBI MUpa

Oransl pa3BUTHS ACTPOHOMHUHU. |
3HaueHUe aCTPOHOMUU

[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX |

00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HUCCIIENOBaHUN

bu6nmorexa LIOK
https://m.edsoo.ru/c026fd37

bubnunorexa LIOK
https://m.edsoo.ru/ad73e145

but6mmoreka [IOK
https://m.eds00.ru/39¢44028



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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CoBpeMeHHbIE ONTHYECKUE

bubnunoreka LIOK

120 TEJIECKOIIBI, PagUOTEIIECKONIEI
- pan ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bun 38é3nnoro He6a. Co3sesnus,
121 SIpPKHE 3BE3JIBI, IJIAHETHI, MX BUIUMOC bubmorexa LIOK
p AL ’ a https://m.edsoo.ru/aac588eb
JIBIJKEHHUE
Conueunas cucrema. CoJHILe.
122 ConHeyHast aKTUBHOCTh. MCTOYHHUK bubmmorexa LOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTepUCTUKHU. Jmarpamma bubmmorexa [TOK
XAPAKTEPHETHIC. AHArP ) https://m.eds00.ru/42169944
CIIEKTPAJILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIABHOM MOCIEN0BATEILHOCTH bubnunorexa [IOK
a a https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 1.
125 CoBpeMeHHbIE NPEICTABICHNUS O bubmuoteka [IOK
MIPOUCXO0KIEHUH U 3BOTounK ConHIa https://m.edsoo.ru/d09da494
1 3BE31. DTanbl )KU3HU 3BE3]
Mieynsiii [1yre — Hama I'anakTuka.
126 Tune! ramakTuk. YépHble OLIPHI B bubmmorexa HOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
Bcenennas. Pacmimpenne Beenennoil. BuG 110K
HOIHMOTEKA
127 3akon Xao66mna. Teopust bonpioro
p https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenuKkTOBOE H3IyUeHNE
128 MacmrabHas cTpyktrypa BeeneHHoil. bubmmoreka [JOK
MertaranakTuka https://m.edsoo.ru/ce234633
b K
129 Hepeménnsie npo6ieMbl aCTpOHOMUH nomorexa LO

https://m.edsoo.ru/d37d9ffe
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' WJIM
"NccneqoBaHue CBOMCTB

bu6nmoreka [IOK
https://m.edsoo.ru/67361aef

130 dbeppoMarHeTuKoB" uiIn Hudposas maboparopus mo
"UccnenoBanue JeHCTBUS Puzuxe
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
Ou3nyecKkuil MPakTUKYM 0 TEME
"NU3mepenue cuibsl Ammiepa" wim Bbubnnorexa [IOK
131 "N3y4yeHne 3aBUCUMOCTH CHJIbI https://m.edsoo.ru/fcae91e9
Amrmepa OT CuJibl TOKa" UK Ludposas nabopaTopus mo
"OrnpezeneHre MarHUTHOW WHIYKITUU ¢busrke
Ha OCHOBE M3MepeHus cuibl Ammnepa"
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue siBIEHUS https://m.edsoo.ru/c36658da
132 AIIEKTPOMArHUTHON MHIYKIIUU'" WA Ludposas saboparopusi mo
"OnpeneneHyre HHIYKIIMH BUXPEBOTO buznke
MarHuTHOTO ToJis"
PU3NYECKUi MPAKTUKYM 10 TEME Bub6nuoreka IIOK
133 "UccnenoBanue siBIEHUS https://m.edso00.ru/b8fb6391
camounaykiuu'" win "COopka Moienun Ludposas saboparopust mo
JIEKTPOMAarHUTHOTO reHeparopa” busnke
Du3nYeCcKUi MPAKTUKYM 10 TEME Bbu6muorexa IIOK
134 "N3mepenue neproaa cBOOOIHBIX https://m.edsoo.ru/5d159d35
KOJIeOaHW HUTSHOTO U TPY>KHHHOTO Hudposas naboparopusi 1o
MasiTHUKOB" (usnke
135 Pu3nueCcKuil IPAKTUKYM 110 TEME bu6muoreka [JOK

"TIpeoOpa3oBaHue SHEPTUH B

https://m.edsoo.ru/a28026bd
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IPYXKUHHOM MasiTHUKE"

Hudposas nabopatopus mo
¢buzuke

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CIIEJ0BATENbHO COEIMHEHHBIE

bu6nunorexa LIOK
https://m.edsoo0.ru/89dc2d90

136 KOH/JIEHCATOp, KaTYyIIKY U pe3uctop"” Llcpposas naGopaTopus 1o
i "UccnenoBanue paboTh (brsmke
HMCTOYHUKOB CBETA B LIETIH
MepeMEeHHOTo Toka"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
bubnunoreka LIOK
137 "N3ydyeHue napameTpoB 3ByKOBOU
| https://m.edsoo.ru/b100661a
BOJIHBI
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasaress npeaoMiIeHUs
HOTEK K
138 crexna" i "[lonyuenue Brbmmorexa LIO
https://m.edsoo.ru/42569eal
M300paKeHMs B CUCTEME U3 TUIOCKOTO
3epKajia v JIMH3bI"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
OKYCHOT'O pacCTOsIHUSA OT BELIECTBA bubmmnoreka HOK
139 "
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edsoo.ru/b879tb3f
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBaroIuX JNH3"
Pu3NYeCKuil TPAKTUKYM I10 TEME
140 "HaGnronenune qudpakumm, bubnuotexa [JOK

UHTEp(EPEHINH U MOJIIPU3ALUU
ceera"

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

141

®u3NYecKuil TPAKTUKYM 110 TEME
"OnpeneneHre UMIyJIbCa U SHEPTUU

bu6nunorexa LIOK
https://m.eds00.ru/63756¢47
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PENSITUBUCTCKUX YacTHIl (TI0
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1€)"

142

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi 1 nanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
ninu "UcciaenoBanue 3aBUCUMOCTU
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunorexa LIOK
https://m.edsoo.ru/eb916182

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3pexEeHHOr0 aTOMApHOI0 BOAOPOAA
Y U3MEPEHHE IMOCTOSTHHON Punbdepra"

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

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "U3ydenue noriouieHus o6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOnronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH ISl ONIPEACIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3niusi CeBepHOro Moymapus u
spkue 38€3a61" i "HabmroneHus B
teneckorn JIyHbI, IIaHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOIUICHUIT"

bubmuoreka [{OK
https://m.edsoo.ru/1072021e
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O060011eHNEe U CHCTeMAaTU3AIIS
3HaHui. Posb pU3uKKM 1 acCTpOHOMUH B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHUECKOM,
. . https://m.edsoo.ru/ad6éddeed
COITMATbHOM U ATHYECKOM chepax
JIEITENLHOCTH YEJIOBEKA
O0001IeHNE U cCHCTEMATH3AIINS
147 3HaHui. Pons 1 MecTo pu3uku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7¢
KapTUHE MHpa
O0001IeHNE U CHCTEMATH3AINS
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OPMHUPOBAHUU MPEICTABIEHUI O
148 iniuqelzmoﬁ Ka TEIHC MHpaA, MECTO bubmorexa [IOK
N p pa, https://m.edsoo.ru/e7d400f4
(U3UYECKON KapTUHBI MUpa B 001IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOJIC
149 O060011eHre U cucTeMaTH3alus bubnmoreka [JOK
3HaHu# 1Mo Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3gaHui 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHuK no Teme "JImHamMuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CHCTEMATH3AIINS
152 3HaHuH 1o Teme "CTtaTHka TBEpPIOro bubnmorexa LOK
" p https://m.edsoo.ru/3cca482¢
Tena
O00011eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
153 3HaHUU 1O TeMe "3aKOHbI COXpaHEHUs

B MexaHuke"

https://m.edsoo.ru/32a4d1a0
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O00011eHUE U CUCTEMATU3ALMS

154 3HaHUH 110 TeMe "OCHOBEI E;I6H/I//10Te§a HOF d440ca8
. s://m.edsoo.ru/e ca

MOJIEKYJISIPHO-KMHETUYECKOM Teopun" b
O0001IeHNE U CHCTEMATH3AIUS it OK

155 3HaHUU 110 TeMe "TepMoauHaMuKa. nommorexa [
TerIoBLIe MALHLL" https://m.edsoo.ru/c63f7¢c10
O000111eHNE U CUCTEMATU3 AL

156 3HaHUM 10 TeMe "ArperaTHbie bubnnorexa [JOK
cocTossHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"
O000I11IeHNE U CUCTEMATU3ALUS By OK

157 3HaHUH N0 TeMe "DIEeKTpUIecKoe nosmotexa 1
Hone" https://m.edsoo.ru/3bf0def9
O000I11IeHNE U CUCTEMATU3ALUS BuG OK

158 3HaHuH 110 Teme "TloCTOSTHHBII nbnmotexa I
SsIeKTpHYECKHH TOK" https://m.edsoo.ru/71453ee6
O000111eHNEe U CUCTEMATU3 AL G OK

159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX nommoreka I
cpenax” https://m.edsoo.ru/3d40077a

160 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHu# 110 Teme "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U

161 cucTeMaTu3alus 3HaHuH 110 TEME Bubmorexa IOK
- " https://m.edsoo.ru/053e2248

POMAarHUTHAs WHTyKITUS

PesepBHrIit ypok. O600IICHHE U

162 cucTeMaTu3alus 3HaHUH 110 TEME bubnmorexa LOK
"MexanniecKie KoneOams" https://m.edsoo.ru/d6310bfd

163 Peseprubrit ypok. O6001eHuE 1 bubnuotexa [JOK
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cucTeMaTu3alus 3HaHUH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

https://m.edsoo.ru/5e¢2bb&3d

PesepBHeiit ypok. O600ICHHE 1

164 CUCTEMAaTHU3alMs 3HAHUH 110 TeME 1 bubmuorexa [IOK
"MexaHnyecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepsuEblil ypok. O0001IIEHHE U
165 CI/ICTIe)MaTI/BZp s 3HaHI/H;1u 10 TEME 1 bubnnorexa [IOK
" " I https://m.edsoo.ru/52ad1603
Onruka
PesepBHElil ypok. O0001IIEHHE U
P P ilI bubnuoreka [{OK
166 CHUCTEMaTH3alMs 3HAHUH 10 TEME 1
https://m.edsoo.ru/Sbeclc65
"OcuoBsl CTO"
PesepBHEblil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/ISZP U 3HaHI/II7IIlI o TeEME 1 buGnuorexa [IOK
" H . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOIHOBOW Jyanu3m
PesepBHEbIiil ypok. O000IIIEHNE U
168 CI/ICTI;MaTI/BZp WS 3HAHUH 10 TEME 1 bubmorexa HOK
" I | https://m.edsoo.ru/1f511654
du3uka aroma
Peseprubiit ypok. O60011eHIE U
169 CHCTeMaTH3aIlnsl 3HaHUH 110 TeMe | bubnuoreka [{OK
"®u3rka aTOMHOTO A1pa U https://m.edso0o.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBurblii ypok. O0001IEHIE U
170 CI/ICTIe)MaTmZp us 3HaHI/H7IIlI 0 TEME 1 buGnuorexa [IOK
" H " https://m.edsoo.ru/2bffb94c
OneMeHTBl aCTPOPUZUKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. ®usuka. 3amaunuk. 10-11 ki.: [Tocobue s 061meodpa3oBatT. yupeKaeHui /
PeivkeBuy A.Il. — 7-e u3n., crepeorun. — M.: Jlpoda, 2013. — 192 c.

. ®uszuka. Mexanuka. Yuumesd pemats 3agaun. 10 knace. A.H Pomamkesny. — M.
Hpoda, 2007.

. Kabapauu O.®. ®uszuka.ll ki1.: cCOOpHUK TECTOBBIX 3aJaHUIA JUIS TOATOTOBKH K
UTOTOBOM aTTeCTalluu 3a Kypc OCHOBHOM 1mikoibl / O.®. Kabapaun. — M.: JIpoda, 2012.

. [MappentreBa H.A. CoopHuK 3a1a4 o ¢pusuke. 10-11 kmacesr: yue6. [Tocobue ams
obmeobpasosar. opranuzaiuii/ H.A. [1apdentseBa. -M.: [Ipoceemenue, 2019.

. O®wusuka/ Ixounu T. [lenuc; niep. ¢ aarauiickoro A.Pacropryesa.-M.: ACT:

Actpens, 2007. (YBiekaTenbHOE BBEACHUE B (DU3HUKY CTAPIIECKIACCHUKOB U
MEPBOKYPCHHUKOB KoJuiekei. McueprpiBaroniue o0bICHEHHS CIOXKHBIX uiei. [Ipocteie
pelieHus nmpobiemM, TpeOyIomUX MaTeMaTHYECKOT0 OITUCAHMS)

. ®ponTanbHbIe Ta00opaTopHbIe padoThl o ¢usuke B 7-11 kmaccax
obmieoOpa3oBarenbHbIX yupexaenusax: Ku. ans yuutens / B.A. Bypos, 10.U. [Tuk, b.C.
3BOpBIKUH | JIp.; 101 pen. B.A. Byposa, I'.I'. Hukudopora. — M.: [Ipocsemenue: Yueb. auT.,
1996. —368 c.

. Pa3HOypOBHEBBIC KOHTPOJIBHBIC, TECTOBBIC, CAMOCTOSTEIIbHBIC PA0OTHI 1O (PHU3UKe
A.E.Mapon. E.A. Mapon. M-/Ipocga, 20061

. EI'D 2018. ®u3uka. Dx3aMeHaIIMOHHbIE TeCThl. [IpakTHKyM 110 BBINOJIHEHUIO
THIOBBIX TecTOBBIX 3aganuii EI'D/ C.b. bobomuHa. - M.: M3narenscTBo «OK3aMen», 2017.
. EI'D. ®uszuka: THIOBBIC SK3aMEHAIIMOHHbIE BapraHThl: 30 BapraHTOB/ MO pe/I.
M.IO. JlemunoBoi. - M.: uznatensctBo «HarmonansHoe oOpa3zoBanue», 2017.

. EI'D 2018. ®usuka. Tunossie TecTOBbIE 3a0aHus. 25 BapuanToB 3ananuii/ E.B.
Jlykamesa, H.11. Ynctsakosa. - M.: U3natenscTBo «OK3amen», 2017.

. [ToaroroBka k EI'D. ®usuka. ABTOpckuii KoyuiekTuB: npodeccop MOTU, noxTop

¢u3.-mar. Hayk C.M. Konen, kaun. nen. Hayk B.A. Opnos, kaua. nen. Hayk H.H. 'omynuna,
kaHa. pus.-mat. Hayk A.D. KasTpes, kann. nea. Hayk B.E. @pankuH.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

* 3agauu no ¢usuke a1 npoduiabHoi mkonsl, JILA.Kupuk, JI.O. I'ennenmrrreitn, U.M.
I'enpdrar, M. Unekca, 2015.

* Tloypounsie pa3padotku o ¢puszuke 10, 11 kmacc, B. A. Bonkos, M. «<BAKO», 2012-
2017

¢  KonTpoapHO-u3Meputenbuble Marepuansl. Pusukall ,11 kmace, H.U.3opun
M.,«BAKO», 2014r.

*  «YrnybnenHoe usyuenue pusuku B 10-11 kmaccaxy, KHUTA IS yIUTENS, IO
pen.0.®.Kabapauna, B.A.Opnosa, M.IIpocBemienue,2015r.

* 3amaunuk g npodunsHoii mkonsl 10-11 kimaccer moa penakmueit Kosena,
M.IIpocsemenue, 201 1r.

* Kabapaun O.0. ®usnka.ll Ki1.: COOPHHUK TECTOBBIX 3aJaHUH JJISl TIOATOTOBKH K
WTOTOBOM aTTECTAIluu 32 Kypc ocHOBHOM mkojbl / O.D. Kabapaun. — M.: lpoda,
2012.



* IlapdentreBa H.A. CoopHuk 3amau o ¢usuke. 10-11 kmaccer: yue6. [locodbue as
obmeobpasosar. opranuzaiuii/ H.A. [1apdentseBa. -M.: [Ipocsemenue, 2019.

*  ®usuka/ Jxonnu T. Jlenuc; nep. ¢ anrauiickoro A.Pacropryesa.-M.: ACT: Actpens,
2007. (YBnekarenbHOE BBEACHHUE B (PU3UKY CTAPIICKIACCHUKOB U MEPBOKYPCHUKOB
KoJutekel. VMcueprpiBaromiye o0bsICHEHUS CIIOKHBIX uael. [IpocTeie pemeHus
npo0OieM, TpeOYIOIMUX MATEMaTHIECKOTO OTICAHHMS)

*  @ponranbHble JabopaTopHble padoThl 1o (usuke B 7-11 kimaccax
o0meoOpazoBarenbHBIX yupexaeHusx: Ku. ans yuutens / B.A. Bypos, 10.U. [Tuk, b.C.
3BopbIkKH | 11p.; ox pena. B.A. Bypoga, I'.I'. Hukudopora. — M.: [Ipocsemienue: YueoO.
mT., 1996. — 368 c.

* Pa3HOypOBHEBEIC KOHTPOJLHBIC, TECTOBBIC, CAMOCTOSTEIBHBIE PA0OTHI IO (PU3UKE
A.E.Mapon. E.A. Mapon. M-/Ipoda, 2006r

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
. JlaGopatopHsble paboTsl 1o paszaenam: Konebanus u BoiHbl. OnTrka. OCHOBBI
aTOMHOH U saepHoi ¢pu3uku. (12 pador)
. BuptyaneHblii npakTUKyM 10 (pu3KKe. ABTOp IPAKTUKYMa — KaHAUAAT (PU3UKO-
Matematnueckux Hayk A.C. YuraHos.
. OO0yuaroniye mporpaMMbl HOBOT'O ITOKOJIEHHUS: BUAE03aJaYHUK 110 PU3HKE. ABTOPBI:
AN. ®umman, A.U. Cksopiios, P.B. JlamuHoB.
. YyeHn4eckuil SKCIIEpUMEHT 10 (PU3MKE: MEXaHHUKa, MOJIEKYIsApHas pusnka u

TEPMOJUHAMUKA, SJIEKTPOJUHAMUKA, ONTUKA, KBAHTOBBIE siBNIeHUs. DenepaabHOE areHTCTBO
o 00pa30BaHUIO

. WNurtepaktuBHbiii kype «dusuka, 7-11 kimacce» ABTOPCKHI KOJIJIEKTHB: TIpodeccop
M®THU, noxrop ¢pu3.-mat. Hayk C.M. Konen, kana. nen. Hayk B.A. Op:oB, kaHa. nea. Hayk
H.H. l'omynuna, xann. ¢us.-mar. Hayk A.®. KaBtpes, kann. nen. Hayk B.E. @pagkun.

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MMPOLECCA
1. [udposas nadbopatopus no Gpusnke
2. M3meputenbHble HIMIUHIPHI ( MEH3YPKH)
3. CrexisiHHas ocy/a (CTakaHbl, KOJIObI, TIPOOUPKH)
4. JInnenku u3MepuTenbHbIE
3. Manislie Tena
6.  Poruaxsble Bechl ¢ pa3HOBECAMHU
7. Teépable Tena HEMPaBUIBHOM U MPaBUIIbHON (HOPMBI
8. JluHaMOMeTpbI pa3HbIX BUJOB
9. Habops! rpy3oBmo 102 r

[S—
e

[tatuBsl ¢ My(TOi, TANKOH U KOJIBLIOM



11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

[Ipy>XHuHBI pa3IUYHON KECTKOCTU

Habop ten pa3Hoii macchel

CrakaH OTJIMBHOM 1IEMOHCTPALlMOHHBII

CrakaH 1a00paToOpHbII

W3mepurenbHble TpUOOpPHI (aMIIEPMETPBI, BOIBTMETPhI, OapOMETPHI, INHEHKH,
MEH3YPKH)

Coobuarommuecs: cocypl.

bapomerp-aneponn

IIpocTble MexaHU3MBI: pblYar, 0JIOK, HAKJIOHHAS MJIOCKOCTb, KJIMH, BUHT.
OnekpomMerp

Pesucropst

Peocratsl

Mognenu 27IeKTpUYECKUX LieTIen

[TocTosiHHBIE MAarHUTBI: TIOJIOCOBOM U AYr0OOpa3HbIi

MarauTHbIE CTPENIKH

Jlamma snexTpuuecKas

HaGop nuH3 u 3epkai.

Jlyma .

Kommnac
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