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HHOACHUTEJBHAA 3AIIUCKA

[Tporpamma mo ¢u3uke 6a30BOro YpOBHSI Ha YPOBHE CpeIHEro odmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE MOJIOKCHHUN U TpeOOBaHUH K
pe3yibTaTaM OCBOSHHS OCHOBHOM 00pa3zoBaTelbHOW mporpammbl, npeactaBieHHbIX B @I'OC COO, a Taxke ¢ yuétoM denepaibHOi padodeid
MpOrpaMMbl BOCHUTAHMSI W KOHLEIMIWHU IpernojaBaHus ydeOHoro mnpeamera «®Pusuka» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copep:xanre porpaMMbl 0 (PU3UKE HAMPABICHO Ha (OPMUPOBAHUE €CTECTBCHHO-HAYYHOU KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHUU uxX (¢u3Mke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITENLHOCTHOro mnoaxona. IlporpamMma mo ¢usuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpyeMbIM JHUYHOCTHBIM, MPEAMETHBIM W METalpPEJIMETHBIM pe3ysibTaTaM OOY4YeHMs, a TaKKe YYUTHIBAET
HEOOXOMMOCTh peaTU3alliil MEXIIPEIMETHBIX CBA3€ (PU3UKM C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NpeaMeTaMHu. B Hel ompememnsroTcs
OCHOBHBIE LIEJTH U3YYeHUS (PU3UKU Ha YPOBHE CPEIHETO 0OIIET0 00pa3oBaHMs, IUIAHUPYEMbIC PE3yIbTaThl OCBOCHUS Kypca (PU3HUKH: TUIHOCTHBIE,
MeTanpeaMeTHbIE, PEAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMmmanodu3uKeBKIIOYAECT:

® [JIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH Ha Oa30BOM YPOBHE, B TOM UHKCJIE MPEAMETHBIE PE3YNIbTATHI [0 rojiaM 00yUeHUs;

e cozaepxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 HauOoliee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B KauecTBE y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTeMY 3HaHUU 00 okpyxatouiem Mmupe. LIkonpHBIA Kypc GU3MKH — CHCTEMOOOPA3yIOIIUN A €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MMOCKOJIBKY (PU3HUECKUE 3aKOHBI JISKAT B OCHOBE IIPOIIECCOB U SIBIICHUI, N3yd9aeMbIX XUMHEH, Ononorueit, puzndeckoit reorpadueii u
acTpoHoMueH. Vcnonb3oBaHue U akKTHBHOE MPUMEHEHHE (PU3NUYECKUX 3HAHUU ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B
cdepe HEepreTuKkH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYeHUsS HOBBIX MaTEpHANiOB C 3aJaHHBIMU CBOMCTBAMHU U JApyrux. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00y4aronuxcs, B opMUpOBaHUE YMEHUN MPUMEHSITh HAyUHBIN
METO/]I IO3HAHMS TP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY kypca pu3uku 17151 ypoBHS CpeHEro 0011ero o0pa3oBaHus MOJO0KEH Psil UIEeH, KOTOPbIE MOYKHO paccMaTpUBaTh Kak IMPUHLHUIIBI
€ro MOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SBISETCS JOTHUECKH 3aBEPIIEHHBIM, OH COJCPKUT MaTepHal U3 BCeX pa3fenioB (pu3mKw,
BKJIFOUAET KaK BOIPOCHI KJIIACCUYECKON, TAK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCcTBUM ¢ HEell maTtepuan Kypca (pu3uku oObeAMHEH BOKPYr (u3MUecKuX Teopwil. Bemymmm B Kypce
ABIIeTCS (POPMUPOBAHUE TIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSAX MAaT€pPUH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeAnoyiaraeT MCIOJb30BaHHE TYMAHUTApHOTO MOTEHIMada (pu3nyecKod HayKu, OCMBICIICHHE
CBSI3M pa3BUTHUS (PU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U HKOJIOTUYECKUMU TIpobIeMamMHu.



Hoes npuxnaonou nanpasnennocmu. Kypc (Qusuku mpeamnonaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannsyercsi INOCPEACTBOM BBEACHMSI JJIEMEHTOB COJEP)KAHUS, IOCBSIIEHHBIX 3KOJOTMYECKMM HpodieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH U TEXHOJIOIHH, a TaKkKe 00CYKISHHsI TPO0JIeM pallMOHAILHOTO IPUPOOIIOIb30BaHUS U
HKOJIOTUYECKOM 6€30M1acHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (DM3MKH Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUS SBISIOTCS (pu3nueckue Teopuu ((popMHpoOBaHUE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3HUECKON TEOpHH, poJin (PyHAAMEHTAIBHBIX 3aKOHOB M MIPUHIUIIOB B COBPEMEHHBIX IMPEACTABICHUSIX
0 IPUPOJIE, TPaHULIAX IPUMEHUMOCTH TEOPH, AJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CucTeMHO-esTEeIbHOCTHBIN MOAX0 B Kypce (PU3UKHU peanu3yeTcs Mpekae BCEro 3a CUET OpraHu3aliuy SKCIIEPUMEHTAIbHOMN AeATeIbHOCTH
oOyyaromuxcs. Jias 6a30Boro ypoBHS Kypca (DM3MKH — 3TO HCIOJIB30BAHWUE CHUCTEMBI (PPOHTANIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
mabopaToOpHBIX padoT, KOTOpBIC B mporpamMme 1o (pu3uke OOBEAMHEHBI B OOIMMK CIMCOK YYEHUYECKHX IMPAKTHYCCKUX paboT. BeimencHue B
yKa3aHHOM IepeyHe Ja00opaTOpHbBIX PadoOT, MPOBOAUMBIX JUIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS y4aCTHUKAMHU 00pa30BaTEeIbHOTO Mpolecca
UCXO0/ U3 0COOEHHOCTEH MIaHMPOBAHUS U OCHalleHUs kaOuHeTa Qusuku. IIpum 3TOM obecreunBaeTcst OBiaJeHUE O0YUYaIOIIUMUCST YMEHUSIMU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs, MCCIECOBAHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH U TOCTAHOBKY ONBITOB MO MPOBEPKE MPEIIOKEHHBIX
TUIIOTES.

bosiblioe BHUMaHME yleNnsIeTcsl PEUIeHNUI0 pacu€THBIX M KaueCTBEHHBIX 3aaay. Ilpu 3ToM asisd pacu€THBIX 3a/lad MPHOPUTETOM SIBISIOTCA
3aJ]auy C SBHO 3a/laHHON (PU3UYECKOM MOJIENbI0, TO3BOJISAIOIINE IPUMEHSTh N3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca,
TaK M UHTETpUPYs 3HAHMUSA U3 Pa3HBIX pas3fenoB. s KayecTBEHHBIX 3aJay MPUOPUTETOM SBISIOTCS 3alaHUsl HAa OOBSCHEHHE MPOTEKAHUS
¢u3nyecKux SBJICHMM M TMPOLIECCOB B OKpYXarolled >KU3HM, TpeOyromue BblOOpa (U3NYECKOM MOJENu Ui CUTyallud MpPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanussmMu @I'OC COO k maTrepHaIbHO-TEXHUUECKOMY 00€CIIeUeHHI0 Y4eOHOro npoliecca 0a30BbIi ypOBEHb Kypca
¢u3uKN Ha YpOBHE CcpelHero obmero obpa3oBaHMs [ODKEH H3y4yaTbCs B YCJOBUSAX IPEAMETHOro KaOuHeTa (DU3MKM MM B YCIOBMSX
MHTETPUPOBAHHOIO KaOMHETa NPEIMETOB €CTECTBEHHO-HAYYHOro HMKiIa. B kabuHeTe (GU3MKM JOKHO OBITH HEoOXonuMoe J1abopaTopHoe
00opyioBaHUE JIJIS BBIMOJIHEHUSI YKA3aHHBIX B ITpOrpaMMe Mo (GU3MKe yUEHHUYECKUX IPAKTUUECKUX paboT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMoHCTpallMoHHOe 00opyaoBaHuEe (opMupyeTcs B COOTBETCTBUU C NPUHIMIIOM MHUHHMMAaJIbHOM JOCTaTOYHOCTH M O0ecredyuBaeT
MOCTAHOBKY MNEPEYMCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi JUIs MCCIEJOBAHUS H3YyYaeMbIX SIBIEHUH M IMPOILECCOB,
OIMITUPUYECKUX U PYHIAMEHTAITHHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHI.

JlabopaTopHoe 000pyI0BaHKE VISl YICHUYECKHUX MPAKTHUYECKUX paboT GOPMUPYETCS B BUJIC TEMATHIECKUX KOMIUIEKTOB M 00ECTIeYMBACTCS
B pacuére OJHOT0 KOMIUIEKTa Ha ABYX oOyuarommxcs. TeMaTuueckue KOMIUIEKTHI Ja00paTOPHOTO 000pyIOBaHMS JAOJKHBI ObITh MOCTPOSHBI Ha



KOMITJIGKCHOM HCITOJIb30BAaHUH AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKXKE KOMITBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BUAE IH(POBBIX
nabopaTropuil.
OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

¢dbopMHupoBaHHE HMHTEpeca M CTPEMJICHHs OOYyYaromMXCS K HAyYHOMY H3YYEHHUIO NPUPOABI, Pa3BUTHE UX HWHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

Pa3sBUTHUC HpeHCTaBHCHI/Iﬁ O HAYyYHOM MCTOAC MMO3HAHUA U q)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOI'O OTHOMICHUS K OKPY’KArOIIHUM SABJICHUSAM
bopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHsI OCHOB CTPOCHHS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
bopMupoBaHre YMEHUI 00BSICHATH SBJICHUS C UCIIOIb30BAHUEM (QH3MUCCKUX 3HAHHMI U HAYYHBIX TOKA3aTEIIbCTB;

bopMupoBaHUE MPEACTABICHHUI O POJIM (PU3UKHU JIJISI PA3BUTHUS IPYTHX €CTCCTBCHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTrkeHHe ITUX 1esieii 00eceunBaeTCs PEIeHUEeM CIIEAYIONIMX 3a/1a4 B MPOIIECCe U3YyUeHU Kypca (GU3UKH Ha YPOBHE CPETHErO OOIIEro
o0Opa3oBaHMs:

MpuoOpeTeHne CUCTEMbl 3HaHUK 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO
(U3HKY, IIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U DJIEMEHTHI aCTPO(U3HKHY;

(hopMUPOBaHHE YMCHHH NPUMEHSATh TCOPETHUYCCKHE 3HAHWS Il OOBSCHEHUS (U3MUYSCKUX SBICHHA B MPUPOJC W JJIS TPHUHSATHS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PELICHHS Pa3IMYHBIX 3ajad C SBHO 33JJaHHOW (U3UYECKON MOIEIBIO, 33a/1a4, MOPa3yMEBAIOIINX CAMOCTOSTEIFHOE
co3nanue (PU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSAM 33J1auH;

MOHMMaHHe (U3MUYECKUX OCHOB W TMPHUHIIUIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKUX IPOIIECCOB, MX BIUSHUSA Ha
OKPYKaIOILYIO Cpeny;

OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO TUJIAHUPOBAHHUS W TPOBEACHHUS (DU3UYECKUX HKCIIEPUMEHTOB, aHajlu3a W HUHTEPIpETaIu
nH(OpMaIINH, OTIPEIeTICHHS TOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTaTa;

CO3J]aHUE YCIIOBUH JUISl pa3BUTUS YMEHUIN IIPOEKTHO-UCCIIEN0BATEIBCKON, TBOPYECKON AEATENBHOCTH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CpeAHEro od1iero oopasoBanus otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemtaraemserii B mporpamMme 1o (Gpu3mke nepedeHpb JTadopaTOpHBIX U MPAKTUIECKAX PadOT SBISIETCS pEKOMEHIOBAaHHBIM, YUYUTENb JIeTaeT
BBIOOD MpOBeIeHNUs 1a00PaTOPHBIX PAOOT U OMBITOB C YUETOM MHIUBUAYATbHBIX 0COOEHHOCTENH 00yYaIOIUXCS.



BOCIHUTATEJBHBIA KOMIIOHEHT COAEP)KAHUS PABOYEN ITPOTPAMMBI

BocnurarenbHbIAIIOTEHIIMAI npeamera«PusnKanpeann3yercs B COOTBETCTBUU COCHOBHBIMHU
HaIpPaBJICHUSIMUBOCIIUTATEIbHOWIEATENIBHOCTH U B cOOTBeTCTBUM clIporpammoii Bocnutanuss MKOY Byrunnckas COLLL.
Ypoku anredpsl MpU3BaHbl pelIaTh 33a4l 00y4YeHHS, ONpeACIEHHbBIC TOCY1IapCTBEHHON MPOrPaMMOH, U 337]a4i BOCIIUTAHHS JINYHOCTH
IIOPACTAIOILETrO IIOKOJICHUsI B HEPA3PbIBHOM €UHCTBE.
Peanuzanus nenarorndeckMMy pabOTHHUKAMH BOCIIMTATENIFHOTO MOTEHIIMAJA YPOKOB (DU3HMKH MTPEIoaraeT Clieayomiee:

- YCTAQHOBJICHHE JIOBEPUTENIBbHBIX OTHOLICHUNA MEX/Y IEeIarorndyeckuM pabOTHUKOM U O0y4aroIMMUCS, CHOCOOCTBYIOLIMX MO3UTHBHOMY
BOCTIPHSATHIO OOYyYarOIUMHCS TpeOOBaHMI M MPOCHO IMeJarorudyeckoro padOTHUKA, NMPUBJICUCHHIO MX BHUMAaHHS K OOCYKJaeMoil Ha ypoke
uHpOpMaLNH, aKTUBU3ALUY TT03HABATEIBHOHN IS TEILHOCTH;

- ToOyXIeHHe O0O0ydJarmuxcs coOJM0AaTh Ha YpPOKE OOIIEHpPUHSATHIE HOPMBI IOBEIEHHS, TpaBWia OOUICHHS CO CTapIIUMHU
(memaroruueckuMy pabOTHUKAMH) U CBEPCTHUKAMHU (00y4aroMMUCs ), IPUHIUIBI y4eOHON AUCIMIIMHBI U CAMOOPraHU3alUy;

- TNpUBJICYECHUE BHUMAHHS OOYYarOIIMXCS K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKaxX sIBIIEHUH, opraHu3anus uX paboThl C
MOJIy9aeMOU Ha YPOKE COLMAIbHO 3HAYMMON MH(OpMAIHEH — HHUITMHPOBAHUE €€ 00CYKICHUs, BBICKa3bIBAHUS O0YUYAIOITUMUCS CBOETO MHCHHS
IO €€ MOBO/TY, BBIPAOOTKHU CBOETO K HEW OTHOIIICHHUS;

- HCIOJb30BaHME BOCIUTATEIbHBIX BO3MOXKHOCTEH coaep)kaHusl y4yeOHOro mnpeiMeTa uyepe3 JEMOHCTPALMI0 O0YyJarolUMCs MPUMEPOB
OTBETCTBEHHOTO, IPAXKJAHCKOT'O TOBEICHHS, POSBICHHSI YETOBEKOIIO0US U 10OPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIONINX TEKCTOB VIS
YTEHHUs, 3a]1a4 JUIsl peIIeHUs, TPOOJIEMHBIX CUTYyalluil 1151 OOCYXAEHHUS B KJIacCe;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOpM padOThl C 00YUYAIOUIMMHUCS: UHTEJUIEKTYAIbHBIX UTP, CTUMYIUPYIOIINX MO3HABATEIbHYIO
MOTHUBAIMIO OOYYaIOUUXCS; TUIAKTUYECKOTO TeaTpa, e IOJyYeHHbIe Ha YpOKE 3HAaHUS OOBITPHIBAIOTCS B TEAaTPAJbHBIX IMOCTAHOBKAX;
JUCKYCCU, KOTOPBIE AAI0T 00yYaroIMMCs BO3MOXHOCTh TPHOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO JUAJIOra; IPYNNIOBON paboThl Wik paboTh
B [1apax, KOTOPbIE y4aT KOMaHIHOW paboTe U B3aUMOJECHCTBHIO C IPYTUMHU JI€THMU;

- BKJIIOUCHHUC B YPOK HUI'POBBIX IPOLCAYP, KOTOPLIC IMOMOrarOT HNOAACPKaTb MOTHBALUIO 06yqa10m1/1xc;1 K TIOJIYUYCHUIO 3HaHPII>i,
HaJa)KMBAHMIO ITO3UTUBHBIX MEKJINYHOCTHBIX OTHOIIICHUN B KJ1acCe, IOMOTar0T YCTAHOBJICHUTO I[O6p0)K€J'I&T€J'ILHOI>i aTMOC(bepBI BO BpCMA YpPOKa,

- opraHusanus IHe(l)CTBa MOTHUBHUPOBAHHBIX U SPYAUPOBAHHBIX o6yqa}0m1/1xcs[ Haa UX HCYCIICBAIOIMMWMH OJHOKJIACCHUKAMH, OJAaOIICTO0 UM
conuaJibHO 3HAYNMBIN ONBIT COTPYAHUYCCTBA U B3anMMHOM IIOMOIIH;

- MHUOUHUPOBAHUEC W IIOAACPIKKA HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH 06yqa}oumxcs[ B paMKax pf€aiu3alliid UMW HWHAUBUAYAJIbHBIX H
IPYIIIOBBIX HCCIACAOBATCIBCKHUX IIPOCKTOB, 4YTO AacCT 06y‘-IaIOHII/IMC$I BO3MOXHOCTbH HpI/IO6peCTI/I HaBBIKKM CaMOCTOATCIIBHOTO PCHICHUSA



TEOPETUYECKON MPOOIEMBl, TeHEPUPOBAHHS U 0(hOPMIIEHUSI COOCTBEHHBIX U/EH, YBOKUTEILHOTO OTHOIICHHS K UY)KUM HJIESIM, O(OPMIICHHBIM B

paboTax Ipyrux ucclieZjoBaTesieil, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpel ayauTOpuell, apryMEHTHpPOBAaHUS M OTCTaMBaHHS CBOEH TOYKU
3peHusl.

PesynbraTel equHCTBa Y4eOHOW M BOCIIMTATENBHON JIEATEIFHOCTH OTPakeHbI B pazzerne padoueil nmporpamMmbl «JIMYHOCTHBIE PEe3yIbTaThI
u3yudeHus yaeoHoro npeamera «Dusnkay Ha ypoBHE CpeHET0 001IIero 00pa3oBaHus.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTObI HAYYHOI0 O3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHMS OKpYXKarowero mupa. Poiap sKcliepuMeHTa M TEOpUM B IIPOLECCE MO3HAHMSA
IPUPOJBL. DKCIEPUMEHT B (PH3HKE.

MogenupoBanue (Qu3NUecKuX sBIEHUN U npoueccoB. Hayunbsle rumores3sl. dusnueckue 3aKOHbl U TEOpUH. I'paHHUIBI PUMEHUMOCTH
¢bu3nyeckux 3aKoHOB. [IpUHIIUT COOTBETCTBHUS.

Poib 1 MecTO Gpu3nKu B OPMHUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTHYECKON JCATEIIEHOCTH JIFOICH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrmxeHue. OTHOCHTEIIBHOCTh MEXaHUYEeCKOTo ABMKeHus. Cucrema otcuéra. TpaekTopusi.

[lepemerienue, cKopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHONW TOYKU, UX MPOEKIMH HA OCH CHUCTEMBI
koopauHat. ClIoKEHUE TIEPEMEIICHUA U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TPSMOJIMHEWHOE IBIKeHUE. ['paduku 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUS, IMYTH H
MepEeMEeICHUS MAaTePHUATBHON TOYKH OT BPEMCHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe neuxenue. J[BrkeHue MaTepHalbHON TOUKH MO OKPY)KHOCTH C MOCTOSIHHOM MO MOJYINIO CKOPOCTBIO. YTJOBas CKOPOCTh,
TuHEeiHas ckopocTh. [leproa n wacroTta obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHUYECKUE YCTPONCTBA U MPAKTUICCKOE TPUMEHEHUE: CITUIOMETD, JIBIKCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC ITepeIadH.

Jlemoncmpayuu

Monens cucteMbl OTCUETa, MILTFOCTPAIUs KHHEMAaTHYECKIX XapaKTePUCTUK JIBUKEHUSI.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaCHHSI.



HamnpaBnenue ckopocTy Npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO OIPENEIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUIEHUST MEXIY HYTSIMH, IPOMIECHHBIMU TEJIOM 3a MOCIEAOBATENIbHBIE PAaBHbIE IPOMEXKYTKHM BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenne nBMKEHUS TejIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH 'anunes. IlepBsiii 3akoH HeroToHa. HEpumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cyneprno3unuu cui. Bropoit 3akon HeroToHa mjis MarepuanbHOM TOUkW. Tpetuit 3akoH HpioTtona mis
MaTepUaIbHbIX TOYEK.

3akoH BceMupHoOro tsaroreHusd. Cuna tsxectu. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (nmokost, ckoibxkeHus:, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUS CKOJIBXEHUS U CUJIA TPEHUS MOKOS.
Koadduument tpenns. Cuiia CONpOTHBIICHHS TIPH IBMKEHUH TEJa B )KAKOCTH HITH rase.

[ToctynarensHoe U BpamareiabHOe ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIIUITHUKY, ABUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTB CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U NTaJJCHUU.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3yuenue nBuxeHUs: OpycKa o HaKJIIOHHOH MI0CKOCTH.



HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3MHOBOM 00pasle, OT UX AepopMariui.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKkonbl COXpaneHusn 6 MexanuKe

Nmnynbc MaTepuanbHON TOYKH (Teja), CHCTEMbl MaTepHANbHBIX TOYEK. MIMITybCc CHIIBI M U3MEHEHHE UMIYJbca Tela. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTUBHOE IBH)KEHHE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTHH.

[lorenunansHas sHeprus. I[loTeHiuaneHas sHeprus ymnpyro aedopMupoBaHHON mpyxkuHbl. [loTeHIManpHas >Heprus Tejaa BOIU3U
MTOBEPXHOCTU 3EMIIH.

[ToreHnanpHble U HETIOTEHIIMABHBIE CHIIBl. CB3b paOOTHl HEMMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHr4ecKue ycTpoicTBa U NPaAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, MPYKUHHBIN MMHCTOJET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHH B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYECKOW SHEPTUH Tejla Ha MPUMEPE PACTKEHHUS] pE3MHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBbITHOE 00ocHOBaHUE. bpoyHoBckoe aBmxkenue. uddysus. Xapaxkrep
JBWKEHUS] U B3aUMOJCHCTBUS YacTHIl BemlecTBa. MoJenu CTpOeHHs ra3oB, >KUJIKOCTEH M TBEPABIX TEN M OOBSCHEHHWE CBOMCTB BEILECTBA Ha
OCHOBE 3THUX Mojenel. Macca u pasmepsl Monekyi. Konndectso Bemectsa. [Tocrosinnas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHUECKON TEOpUHU HJealbHOro rasa. AOGCONIOTHas TemrepaTypa Kak
Mepa CpeJHEN KHHETUYECKOW SHEpPruu TEIUIOBOro IBMXKEHMS dactull rasa. lllkama temmneparyp KenbBuHa. 1'a30Bble 3aKOHBI. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon J[lanpToHa. M3omporecchl B HIeaqbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MPEJCTaBICHUE U30IPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBa, (poTorpaduu MOIEKyJ OPraHUYECKUX COSAUMHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJIECHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEeHUN 00bEMa KOMHATHI, TaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEWl.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSTHUSI Pa3peKEeHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonunaMuyeckasi cuctemMa. BHYTpeHHSIsl SHEprus TePMOJUHAMUYECKONW CUCTEMBI M cocoObl e€ m3MeHeHus. KoanuecTBo TEmIOTH U
pabota. BHyTpeHHSsl SHEprusi OJHOATOMHOTO HAEANBHOr0 Ta3a. Buabl Teruionepenayu: TEIIONPOBOIHOCTh, KOHBEKIINS, U3NTyuyeHue. Y neiabHas
TEII0EMKOCTh BellecTBa. KoanyecTBo TEmIOTHI P TEIUIoNepeaaye.

[Tonsitue 06 ammabaTtHOM mporiecce. [lepBriii 3aK0H TepMoauHaMuKH. [[puMeHeHHne MepBOro 3aKoHa TEPMOJAMHAMUKH K H30MPOIIECCaM.
I'padmueckas nuaTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs MpoieccoB B IpUPOE.

TernnoBsie MamuHbl. [IpUHIMIBL IEHCTBUS TEIUIOBBIX MainH. [IpeobpazoBaHus SHEPTUM B TEIUIOBBIX MamnHax. Kosadduiment nmonesHoro
neiictBus tennoBoi MamuHbl. ki KapHo 1 ero ko3 guireHT noie3Horo AeicTBrs. DKOJOTHYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHNE: ABUTaTelb BHYTPEHHETO CrOpaHUsl, OBITOBOM XOJIOIUIbHHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW »HEpPruu Teja MpH COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKH M3 OYTBUIKM MOJ AECUCTBHUEM CXKAaTOro BO3J]yXa,
HarpeBaHue >Qupa B JJaTYHHOU TpyOKe MyTéM TpeHus (BHUACOAEMOHCTpPALINs).

N3meneHnne BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Teja Ipu TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JIBUTATEIIS.



Yuenuueckuii skcnepumenm, nabopamoptoule pabomuol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpazoBanue u kougeHcauus. Mcnapenue u kumnenue. AOCONIOTHAs W OTHOCUTENIbHAs BIAXKHOCTh BO3JyXa. HachleHHBIN map.
VY aenpHas TemoTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT JaBJICHUS.

Teépmoe teno. Kpucranmmyeckue u amopdHbIie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuakue kpuctayibl. COBpEeMEHHBIC MAaTEPHUAIBI.
[TnaBnenue u KpucTayuIM3anus. Y IesbHas TerioTa riasneHus. Cyonumarus.

VYpaBHeHHEe TEII0BOro OanaHca.

TexHuyeckue ycTpOHCTBA M MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTHU TMOJIYUYEeHUS COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco06bI U3MEPEHHS BIAKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTENHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Teia. DJIEKTPpUUECKUi 3apsaz. [IBa BUAA 2JIeKTpUYECKUX 3apsaoB. 1IpoBOIHMKM, OUAIEKTPUKU W MOJIYIPOBOJHUKH. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

BsaumopeiictBue 3apsgoB. 3akoH Kymona. Todeunslil anektpuyeckuil 3apsa. Dnexrpuueckoe mnoisie. HampsykEHHOCTH AIIEKTPUYECKOTO
noJist. [IpuHIMI Cynepno3unyy 3NeKTpUUYECKUX MoJIed. JINHUN HanpsyKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocrarudeckoro nois. [lorenuuman. Pasnocts noreHnmanoB. [IpoBOJHUKYN U TUAIEKTPUKH B 3JIEKTPOCTATHUECKOM IOJIE.
JlnsnekTpudeckass IpOHULAEMOCTb.

DnekTpo€MKocTh. KoHIeHCcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHAEHCATOpa. DHEPIrus 3apsSKEHHOT0 KOHJIEHCATOpa.

TexHnuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHE: DIIEKTPOCKOI, JJIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHHE
AJIEKTPONPUOOPOB, KOHCHCATOP, KOMUPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30OBAHHBIX TEJ.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOHMKY B 31EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IT0JIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHAEHCaTOopa OT IUIOIIAAM IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JIHAJIEKTPUUYECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPpUYECKUM TOK. Y CIOBHS CYIIECTBOBAHMS dJIEKTpUUecKoro Toka. Mcrounuku toka. Cuina Toka. [locTossHHBIN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LEmu.

DNEeKTpUYECKOe COMPOTUBIIEHUE. YAENIbHOE CONpPOTUBIEHUE BewecTBa. llocnenoBarenpHoe, mapauiesibHOE, CMEIIAHHOE COEAUHEHUE
MIPOBOJIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONMPOTHBJICHUE MCTOYHMKA ToKa. 3akoH Oma JJis MOJHOM (3aMKHYTOM) SJEKTPUUYECKOMN IIETH.
Kopotkoe 3ambikanue.

DNEeKTpOHHAs MPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAIIIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAss W MPUMECHas MPOBOJAUMOCTh MOJIYNPOBOAHMKOB. CBoiicTBa P—N-mepexoxa. I[lomynpoBOAHUKOBBIE
puOOpBHI.

DNEeKTpUYECKH TOK B paCTBOpaxX M paciuiaBax 3JE€KTPOJIUTOB. DIIEKTPOIUTHUECKAs AUCCOLMAIUA. DIEKTPOIIH3.

DneKkTpruyecKkHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKHU TOKA, DJIEKTPOHArpeBaTEIbHbIE
MPUOOPBI,  DIIEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP COMPOTUBIEHHUSA, BaKyYyMHBIH JHOJ, TEPMHUCTOPHI W  (POTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TNO/1, TaJIbBAaHUKA.

Jlemoncmpayuu



W3Mmepenue CHilbl TOKA U HAIIPSKCHHUS.

3aBUCUMOCTb CONIPOTUBIIEHUS LIWIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIA 1M IIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe n3MepeHue IeKTPOABIKYIIEH cribl. KOpOTKOE 3aMbIKaHHE IaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABIKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snexTpoinusa.

MexnpeamMmeTHbie CBSI3H

Wzyuenne kypca ¢pusukm 6azoBoro ypoBHs B 10 kiacce OCymIeCTBISETCS C YUETOM COEPKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTEeMaTHKH, OMOJIOTHH, XUMHH, TeOTpaguu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBSI3aHHbIE C M3yYE€HHUEM METOJIOB HAy4YHOI'O IO3HAHHUSA: SBJICHME, HAyuyHbIH (akT, runoresa, Gpusnueckas
BEJIMYMHA, 3aKOH, TEOpUs, HAOII0IeHUE, SIKCIIEPUMEHT, MO/IEJIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: penieHne CUCTEMbl YpaBHEHUH, TuHelHas (QyHKuusd, napadoia, runepoosia, ux rpaduky U cBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJAECTBO, BEKTOPbl M MX IMPOEKIMH Ha OCH KOOPJMHAT,
CJIO’KEHUE BEKTOPOB.

Buonoeusn: mexaHnueckoe JIBHXEHHE B >KMBOH mpupoze, nuddys3us, 0cMOC, TEIIIOOOMEH >XUBBIX OpPraHU3MOB (BHJbI TEJIONEpeaayH,
TEIUIOBOE PaBHOBECHE), HIIEKTPUUECKHUE SIBJICHUS B ’KUBOM MPHUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX
TeJl, )KUJIKOCTEH U ra3oB, NIEKTPUYECKUE CBOMCTBA METAJLIOB, AIEKTPOJIUTUYECKAs TUCCOLMALINSL, TaIbBaHNKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue IBUKEHUH € MCIOIb30BaHUEM MEXAHHW3MOB, YUET TPEHUS B TEXHHUKE, NOJIINITHUKY, UCTIOIb30BaHHE 3aKOHA
COXpAaHEHHUs UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET M JApYyrue), IBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOW XOJOAUIBHUK,
KOHJINLIHOHEDP, TEXHOJIOTUHU IOIYYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMAaTEPHAIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKAs
3alUTa, 3a3€MJIEHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIA MPHUHTEP, AJIEKTPOHArpeBaTENIbHBIE MPUOOPHI, IEKTPOOCBETUTEIbHBIE NMPHUOOPHI,
raJbBaHUKA.



11 KJIACC

Pa3znen 4. DiiekTpoanHamMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMMoOAEMCTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mnosie. BekTop MarHuTHOW WHAYKUMH. [IpuHnmn
CYNEPHO3ULIMU MAarHUTHBIX MOJEH. JIMHUKM MarHUTHOM MHAYKUMKU. KapTrHa IMHUI MAarHUTHOM MHYKLIUH TOJISI IOCTOSIHHBIX MarHUTOB.

MarauTHOE 10Jie MPOBOJHMKA ¢ TOKOM. KapThHa JMHUNA MHAYKIIMA MArHUTHOTO IOJS JJIMHHOTO MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KaTYyIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBre NpoBOJIHUKOB C TOKOM.

Cuiia Amriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasiieHue. [[BuxkeHue 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. PaGota cuisl JlopeHua.

SBneHue »HNEKTPOMArHUTHOM UWHAYKIMU. [IOTOK BekTOpa MarHUTHOW MHAYKLUMH. OJEKTPOABUKYILAS CHJIA HHAYKUHHU. 3aKOH
3JEKTPOMAarHUTHOM MHAYKUuu Papanes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOABIDKYINAs Cujia WHAYKIHUH B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHuTHOM IIOJIC.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpONCTBa M MPAKTHUYECKOE NMPUMEHEHHE: TMOCTOSHHBICE MAarHUTHI, SJEKTPOMArHUTBI, J3JCKTPOJIBUTATEIh, YCKOPUTETH
3JIEMEHTApHBIX YACTHUILI, UHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHOAYKIIMY MarHUTHOTO MOJIS.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHua.



3aBUCHMOCTD JIEKTPOJBHKYIIEN CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO MTOTOKA.
SIBiIeHME CAMOMHIYKLIVH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnepoBanue 1eicTBUS NOCTOSIHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

Pa3pen 5. Kose6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenpnas cucrema. CBoOOAHBIE MexaHmdeckue Konebanusi. ['apmonmdeckume konebanusi. Ilepmox, vactora, amrumatyna u ¢asza
koneOanuil. [lpyxuHHBIH MasgTHUK. MareMaTudeckuil MasTHUK. YpaBHEHUE TapMOHMUYECKHUX KojeOaHuil. [IpeBpaieHue »Hepruv npu
rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTpPOMAarHUTHbIE KOJEOaHUs B UACATBHOM KOJeOAaTeIbHOM KOHTYpe. AHAJIOTHS MEXAY
MEXaHUUYECKUMH U 3JIEKTPOMarHUTHbIMU KosiebanussmMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UIEAIbHOM K0JI€0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumx KojeOaHusxX. BulHyKIeHHbIE MexaHUuyeckue KosiebaHus. PesoHaHc. BrIHYX/I€HHbIE 31€KTPOMarHUTHBIE
Kose0aHusl.

Ilepemennbiii TOK. CHHYCOMIAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE U JEHCTBYIOIEE 3HAYECHUE CUJIbI
TOKA Y HANPSKCHMUS.

Tpanchopmarop. IlpousBonacTBo, mepepaya U NOTPEOSEHUE DIIEKTPUUECKOM HHEPruu. OKOJIOTMUYECKHE PHUCKHM MpHU TMPOU3BOJCTBE
anekTposHepruu. KynbTypa ucnosap30BaHus 2JIEKTPOIHEPTUH B TOBCEITHEBHOM JKHU3HH.

TexHnuyeckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHNUE: DIEKTPUUYECKHI 3BOHOK, TEHEPATOP NIEPEMEHHOT0 TOKA, JIMHUHU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KUHHBIN MM MaTEMaTUYECKUI MasITHUK).

HaGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmtonenue pezoHanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJeOaHus.

OciorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAPSHKEHUS! OT BPEMEHHM ) JJIs DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEAUHEHUH PE3UCTOPA, KAaTYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

Mogens TMHUY 3JIEKTPOIIEPEIaUH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAIIBIX KOJIEOaHU rpy3a Ha HUTH OT JAJMHBI HUTH M MacChl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIETH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHuUmHbsle 60JIHbL

MexaHnnueckue BOJIHBI, yciaoBUs pacrpocTpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus W JulHa BoJHbL. Ilonepeynsie M npoiosibHbIE
BOJIHBL. HTEpdepeHnns u nuppakuus MEXaHUIeCKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DNEeKTpPOMarHUTHBIE BOJHBI. Y CIIOBUS M3JIy4eHMsI SJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opuenranus sekropos E, B, V B anekrpoMaruutHoi
BosiHe. (CBoMCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpak€HHe, MpeJoMIIeHue, mnondpusanus, audpakuus, wuHTepdeperuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[lkana 3neKTpoMarHUTHBIX BOJH. [IpuMeHeHNE AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paAMOCBA3U U TeNeBUeHUS. Pannonokanus.

ONEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTBHI, YJIbTPa3BYKOBas J[MAarHOCTUKA B TEXHUKE U
MeIUIUHE, pagap, paAHONPUEMHHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHHUE MONEPEUHbIX U MPOJOIbHBIX BOJIH.

Konebutomeecs Teno Kak HCTOYHUK 3BYKA.

Habntoienne oTpakeHus U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHune cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpayKE€HUE, MPEIOMIICHHE, oNspu3anus, 1udpaxkius, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJHOPOAHOM cpene. JIyd cBeta. TouedHbIN HCTOYHHK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHUs ceta. [locTpoenue n300pakeHui B MIOCKOM 3epKalle.

[Ipenomiienne cBeTa. 3akoHBI MpesloMJIEHHsS cBeTa. AOCONIOTHBIM mMoOKas3aTelb mpenomiieHus. llomHoe BHyTpeHHee OTpaskeHue.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUSI.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.



Coluparoriue ¥ paccewBaroIIne JUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOSHHE M ONTHYECKas Cuja TOHKOW JuH3BI. [locTpoenue
n300pakeHN B COOMPAIONINX U pacceuBaromuX JuH3ax. @opMysa TOHKOH JIMH3bL. Y BEIUYEHUE, JaBAeMOE JTMH30H.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

Bonnosas onrtuka. Muatepdepenuuss cBera. KorepeHTHble HCTOYHHKH. YCIOBUA HaOJIOEHUS MAaKCUMYMOB M MHHUMYMOB B
UHTEp(PEepEeHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxius ceera. AudpaxnuonHas pemérka. Y cioBue HaOMI0eHNUS INIaBHBIX MAKCUMYMOB TIPH MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha
IU(QPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oToammapar, MpOEKIHUOHHBIN armapar, MUKPOCKOI, TEIECKOIL,
BOJIOKOHHAS OITUKA, IU(PpaKIIMOHHAs pelI€TKa, OJIIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHUe U npernoMieHue cBeta. OnTuyeckue mpruodopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300paXKeHUN B TMH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakuum cBera.

Habmronenue aucnepcun cBera.

[TonydyeHune cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

HabmtoneHue nonspusaium cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

WccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI crieMaIbHOM TEOPUH OTHOCUTEIBHOCTH
FpaHI/IHBI IMPUMEHUMOCTHU KJIACCUYECKOM MeEXaHHWKH. HOCTy.TIaTI)I Cl'IeIII/IaJ'II)HOI\/'I TECOPHUU OTHOCHUTCIIBHOCTH: HWHBAPHUAHTHOCTH MOIYJIIA
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DIHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JIECHUE BPEMEHU U COKPAILIEHUE JITMHBI.



DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.
CBs13bp Macchbl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIbl. DHEPrus MOKOSL.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTOH. DHEPrusl U UMIYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue Gporoddpdexra. Onwitel A. I'. CroneroBa. 3akonbsl Gorodddexra. YpaBHenue DitHmTelHa 15 hoTodddekra.
«Kpacnas rpanuma» ¢potodddekra.

JlaBnenue cBera. Onwitel [1. H. JIeOenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHUYEeCKUE YCTPOICTBA B MPAKTUICCKOE TPUMEHEHNE: (DOTOIIEMEHT, OTOMATYNK, COTHEUHAs: OaTapesi, CBETOHOI.

Jlemoncmpayuu

@013 eKT Ha YCTaHOBKE C IUHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o-yactuil. [lnanerapuas moaens aroma. [loctynarel bopa. M3nydenue u
MOTJIONICHUE (POTOHOB MPH MEPEXO0/I€ aTOMa C OJTHOTO YPOBHS SHEPTHH Ha JIpyroil. Busasl criekTpoB. CHEeKTp ypOBHEH IHEPTUU aTOMa BOJIOPOIA.

BosiHoBBIE cBOMcTBa yacTull. Bomubl ge bpoinsa. KoprycKynsspHO-BOJIHOBOM Tyanu3M.

CHnoHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHAIHU3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Ornpeznenenue JIMHBI BOJIHBI Jlazepa.

Habmoienne nuHeHvaThIX CIeKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



DKCIepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTpoeHus siapa. OTKpbITHE paguoakTUBHOCTU. OnbIThl Pezepdopaa mo onpeneneHno coctana
panuoakTuBHOrO M3ny4deHus. CBoiicTBa anbda-, 6era-, raMMa-u3irydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hyknmonnas moaens sinpa ['elizen6epra—Banenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. ['aMmma-u3inydenre. 3aK0H paIiOaKTUBHOTO pacIiajia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JlesieHre U CUHTE3 SAEP.

SAnepusiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCHEKTUBHI SACPHON IHEPTETHKH. DKOJOTHYECKHUE AaCTEKThI SIIePHON
SHEPIeTHUKMU.

DOneMeHTapHble yacTUulbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPAIIIH SJIEMEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: JO3UMETp, kamepa Bunbcona, siiepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3NKH

Dranbl pa3BUTHs acTpoHOMHH. [IpUKIaHOE U MUPOBO33PEHYECKOE 3HAYECHNUE ACTPOHOMHUMU.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBHUKEHUE.

ConHeyHas cucTeMa.

Connue. ConneuHass akTUBHOCTh. Mcrounwk »sHeprunm CoiHIa u 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTepucTUku. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3MBI TJABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTb» MJisi 3BE3] TJIaBHOM
MOCJIeI0BaTeNbHOCTH. BHyTpeHHee crpoenne 3BE3/1. COBpEMEHHBIE TPEACTABICHHS O MPOUCXOXKACHUH U dBotonnu ConHIA U 3BE37. DTambl
JKM3HHU 3BE3].

Mneunsiii [IyTe — Hama [Manaktuka. [lonoxxenue u npmxenne Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apsl. YEpHbie
TIBIPHI B SIZJPAax TAIaKTHK.

Bcenennas. Pacuupenue Beenennoil. 3akon Xa60:ma. PasOeranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe nu3inydeHue.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.



Yuenuueckue nabnrooenus

HaGnronennss HEBOOPY>KEHHBIM TJ1a30M C HCIOJIB30BAaHHEM KOMIBIOTEPHBIX MPUIOKEHUN ISl ONpEJeNiCHHs TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31st CEeBEPHOro MOIYIIAPUs U SIPKUE 3BE3IBL.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O6o0maronee NoBTOpeHne

Ponb (u3Wku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAILHON M 3TUYECKOW cepax AeSTeIbHOCTH YeloBeKa, Poiib U
MecTO ()M3MKM M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MHUpA, POib (U3NYECKOH Teopur B (OPMHUPOBAHUU TPEACTABICHUH O
¢bu3nyecKoil KapTUHE MUPa, MECTO (PU3UYECKON KapTUHBI MUpa B O0ILIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPE/ICTAaBICHUM O PUPOJIE.

MesknpeamMeTHble CBSI3H

Nzyuenne kypca ¢pusuxu 6a3oBoro ypoBHs B 11 Kiacce oCymiecTBISETCS C yUETOM COEpKaTeIbHBIX MEXIIPEIMETHBIX CBSI3EH ¢ KypcaMu
MaTEMaTHKH, OMOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBA3aHHBIE C U3yUYEHHEM METOJOB HAYYHOI'O IMO3HAHUS: SBIIEHUE, HAy4HbIN (akT, runoresa, pusndeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelieHHE CHCTEMbl YpPaBHEHUH, TPUTOHOMETpUYECKHE (QYHKUIMHU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX NMPOCKIMU HA OCH KOOPAWHAT, CIOKECHHE BEKTOPOB, IMPOHM3BOJHBIC IEMEHTAPHBIX (YHKIUH,
MPU3HAKU TT01I00US TPEYTOIBHUKOB, OIPEIeICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Te.

buonozus: snextpuyeckue SIBICHUS B KHUBOW NMPUPOIE, KoleOaTeIbHbIE IBMKEHUS B JKUBOM MPHUPOJE, ONTHUYECKHE SIBICHUS B YKUBOM
MpUpPOJIE, IEUCTBUE PAIUALIUH HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaUINYeCKasi CTPYKTypa TBEPABIX T€Jl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEIIETKH,
CHEKTPaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE TTONIOCA 3€MITH, 3aJI€KU MAarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICECHHI.

Texnonocusi: TAHUM BJIEKTPOINEpeNad, FEeHEPATOp MEPEMEHHOTO TOKa, 3JEKTPOJABUIATENb, MHAYKIIMOHHAS Me€4b, pajap, paauONpPUEMHIUK,
TEJEeBU30p, aHTEHHA, TeseoH, CBY-neub, MpOEeKIMOHHBIN anmnapar, BOJIOKOHHAas! ONTHKA, COJTHEYHas 6arapes..



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET'O OBILIEI'O
OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «@Pu3MKa» Ha YPOBHE CpemHero ooOmero oOpa3zoBaHusi (0a30BBId ypOBEHbB) JOJKHO OOECIECYUTH
JOCTH)KEHUE CIICTYIOIUX JTMYHOCTHBIX, METAIPEMETHBIX M MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE PE3ybTaThl OCBOCHHUS Y4eOHOro mpenmera «DH3MKa» TOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJCTBOBaTbCA C(HOPMHUPOBAHHONW BHYTPEHHEH MO3ULIMEH JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHHX
yOeXAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, pAaCIIUPEHHE KU3HEHHOTO OIbITa U OIBITA e TEIbHOCTH
B IIPOLIECCE pealn3alii OCHOBHBIX HAIlPaBJICHUN BOCIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YaCTH!

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULIMK 00YUYaIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOT'O YJIeHa POCCUNCKOTO O0IIECTBa;

MPUHITHE TPATUIIUOHHBIX 00IIEUYETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUIECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpPEcax TIpaKAaHCKOro oOIIecTBa, Yy4yacTBOBaTb B CAMOYIPABICHUH B
00pa3oBaTebHOM OpraHu3aluu;

YMEHHE B3aUMO/ICHICTBOBATH C COLIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2)IaTpHOTHYeCKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K FOCYJapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAallMI0 M TNPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOIO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4)3cTeTHYECKOTr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOILLIEHUE K MUPY, BKJIFOUasl 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYIIETO (PU3NUECKON HayKe;

5)TpyaoBoro BocnuTaHus:

MHTEpEC K pa3InyHbIM cepam NpodecCHOHANBHOM e TeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;



TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1acTH (DU3UKH HA MPOTSHKCHUH BCEH )KU3HU;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

c(OPMUPOBAHHOCTH 3KOJOTUIECKON KYJIBTYPBI, 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeM;

MJJAHUPOBAHUE M OCYIIECTBIICHHE JICHCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS 11EJIeH YCTOMYMBOTO pa3BUTHS YEIOBEUSCTBA;

pacCIIMPEHHE OMBITA NECATEIbHOCTH YKOJIOTHYSCKON HAIPABICHHOCTH Ha OCHOBE MMEIOIIINXCS 3HAHUM 110 (DPU3HUKE;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3HUECKON HAYKU;

OCO3HAaHWE IICHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH B TIPOIECCEe M3YYCHHS (PU3UKU OCYIIECTBIATh IPOCKTHYIO H
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBepCaIbHbIE YU4eOHbIE A1eiCTBUS
ba3oBble JJornyeckne aelcTBHSA:
CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBATH TPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAEIIATh UEN IEATENIbHOCTH, 33/1aBaTh MMAPaMETPbl U KPUTEPUHU UX JTOCTHKECHUS,
BBISIBJIATh 3aKOHOMEPHOCTH 1 TPOTHBOPEYHS B paCCMaTPUBAEMbIX (PU3MUECKHX SBJICHHSIX
pa3pabaThIBaTh MJIaH PEHICHUs MPOOIEMbI C YIETOM aHATN3a UMEIONTNXCA MaTEepUaIbHBIX M HEMaTEePUATbHBIX PECYPCOB;
BHOCHUTH KOppCKTI/IBI)I B I€ATCIBHOCTD, OIICHUBATH COOTBCTCTBUEC pe3YJ'II>TaTOB neiaaM, OIICHUBATh pI/ICKI/I HOCJIGI[CTBI/Iﬁ JACATCIBbHOCTH,
KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBHUSAX PeaIbHOr0, BUPTYAIbHOIO U KOMOWHUPOBAHHOIO B3aWMO/IEHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
ba3oBble ucciaenoBarebckue AeCTBYSA.
BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBbIMU MOHATHAMHU U METOIaMU (PU3UYECKOM HAYKH;
BJIaACTh HABBIKAMHU yqe6HO-HCCHeI[0BaTCHBCKOﬁ nu HpOGKTHOfI ACATCIIBHOCTHU B 06J'[aCTI/I (1)I/IBI/IKI/I, CHOCO6HOCTI)IO U TOTOBHOCTBHO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUs 3a7a4 (PU3UIECKOTro COepKaHusl, MIPUMEHEHUIO Pa3IMUYHbIX METOIOB TTO3HAHMUS;
BJIQJICTh BUJIAMU JIEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAllud, MPeoOpa3oBaHNI0 U MPUMEHEHHUIO B Pa3IMUHBIX
y4eOHBIX CUTYaIlHSIX, B TOM YHCIIE TIPU CO3AaHUH yUYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
BBISIBJISATH HpI/I‘-II/IHHO-CJ'Ie)ICTBeHHI)Ie CBA3U U AKT yaIII/ISI/IPOBaTI) 3a)1aqy, BBIIBUT'AaTh FI/IHOTGSY eé peI_HeHI/ISI, HaXOOUTh apI‘YMeHTI)I HJIA
JI0KA3aTeJIbCTBA CBOMX YTBEPIKICHHMI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEILICHUS;
AHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ PELICHUS 3aJa4d PEe3yJbTaTbl, KPUTHUYECKH OLEHHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBUSX;



CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JEATEIbHOCTH, B TOM YHUCJIE IPU U3YUYCHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEH, IPeJIaraTb OPUTMHAJIBHBIE MIOAXOAbI U PELICHHUS;

CTaBHUTH POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMH MOJIy4EHUS HHPOpMALUU (U3NYECKOTO COACPIKAHUSA U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBIIATh
HOUCK, aHAJIM3, CUCTEMATU3aL1I0 U UHTEPIPETALNI0 HHPOPMALIMU Pa3IMYHBIX BUJOB U (JOPM IIPEICTABICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIOJIb30BaTh CPEICTBa MH(MOPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTMH B PELIEHUM KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHU3alMOHHBIX 3a/la4 C COOJIIOJIEHHEM TpeOOBAaHHM IPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TMTUEHBI, pecypcocOepeeHtsl, IPaBOBbIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACP)KAaHUS B Pa3MYHBIX (PopMarax ¢ yuy€TOM Ha3HA4YeHUS MHPOPMALUU U IEJIEBOW ayIUTOPHH,
BbIOMpasi ONTUMANIbHYIO (DOPMY MPEICTABICHUS U BU3YAJIU3ALIUH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOI J1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHUBHIyaIbHON paboThI;

BbIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JEHCTBUI ¢ y4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KIA0Tr0 WieHa KOJIJIEKTUBA;

MNpUHHUMAThL LECJIA COBMECTHOM ACATCIIBHOCTU, OPraHMU30BbIBATHE U KOOPAWHUPOBATH )IGI\/’ICTBI/H[ no eé JOCTHMIKCHUIO:. COCTAaBJIATH IIJIaH
NeMCcTBUH, pacTipeieNaTh PoJid C y4€TOM MHEHUH YJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOMH paboThl;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJ[a U KaXJI0T0 yYaCTHUKA KOMaH bl B OOIIMN pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLICHUBATL UACHU C MO3UIIMHN HOBU3HBI, OPUTMHAJIIBHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYHUMOCTH,

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX, IMPOABIATH TBOPUYCCTBO H Boo6pa>1<eHI/1e, OLITH
VHUIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:



CaMOCTOSITEJIbHO OCYILLIECTBIIATh MMO3HABATEIbHYIO IEATEIbHOCTh B 001aCTH (PU3UKU M aCTPOHOMMH, BBIABJIATH IPOOJIEMbI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTABIISITh IUIAH PELICHUS PAacuETHBIX M KAUeCTBEHHBIX 3a/1a4, IJIaH BBIOJHEHHUS MPAKTHYECKOW paboThI ¢ yuy&ToMm
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHoCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO 3PYAULUU B 00JacTU (PM3UKH, MOCTOSHHO IOBBIIATH CBOM 00pa3oBaTeNbHbIM U
KYJIbTYpPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTh, OLIEHUBATH COOTBETCTBHE PE3Y/IbTATOB LIEIISM;

BJIaJICTh HaBbIKAMM I103HABATEIbHON pedIeKCHH Kak OCO3HAHUS COBEPIIAEMbIX IEHCTBUM U MBICIMTENbHBIX IPOLIECCOB, UX PE3yJIbTaTOB
1 OCHOBaHHH;

UCTIOJIB30BaTh MPUEMBI pEIICKCUH JIJTsl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATH ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHATN3E PE3yNIbTaTOB JAEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B mporecce 1ocTuKEeHUST TMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHs MPOTPaMMBbI 10 (U3MKE U YPOBHS CPEIHEro oOLIero oopa3oBaHUs Y
00y4aromuXxcsi COBEPIICHCTBYETCSI SMOIIMOHAIBHBIN HHTEIIEKT, IPEIoIararomuil copMupoBaHHOCTS:

CaMOCO3HAaHUSsI, BKIIFOYAIOIIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE, BUAETh HAIIPABICHHS Pa3BUTHS COOCTBEHHOU
HMOIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpPOBaHHUs, BKJIIOYAIOIEr0 CAaMOKOHTpPOJIb, YMEHHE IPHUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IIOBEJCHME, CIIOCOOHOCTH
Q/IaTI TUPOBATHCS K AMOIMOHATEHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JJOCTH)KEHUIO TeNT M YCIeXy, ONITUMU3M, HHHIIMATHBHOCTh, YMEHHUE JICHCTBOBAThH
UCXO0/11 U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAOLIEH CIIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSIHUE IPYTUX, YUUTBHIBATH €r0 MPH OCYIIECTBICHUH OOILEHUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;



COLIMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JAPYIMMHU JIFOJABMH, 3a00THTHCS, TPOSIBIISAT UHTEPEC U
pa3pemath KOHQIHUKTHIL.

ITPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kJjiacce npeiMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CPOPMHUPOBAHHOCTD Yy 00YYaAIOLIUXCS
YMEHHUI:

JEMOHCTPUPOBATh Ha MpPHUMEpax pojb W MecTO (U3MKA B (POPMUPOBAHMHM COBPEMEHHOW HAy4YHOH KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOH ACSITEIBHOCTH JIIOJEH;

YUUTBIBATh TPAHUIBl NPUMEHEHHsS W3YyYEHHBIX (U3MUYECKMX MoJeneil: marepuanbHas TOYKA, HMHEpLUANbHas cHCTeMa OTCuéTa,
abCoJIIOTHO TBEPAOE TENIO, MACANBHBIA Ta3, MOJAEIM CTPOEHHUS Tra3oB, JKUAKOCTEH M TBEPIBIX TeJl, TOUEUHBIH 3IEKTPUUECKUI 3apsia Npu
petieHnn GU3NIECKHX 3a1ad;

pacro3HaBaTh (pu3HUecKUe SABICHHS (IPOIECCHI) M OOBACHATH UX Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYJISPHO-KUHETUIECKON TEOPUHU
CTPOEHUS BELIECTBA U IEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE, CBOOOHOE Na/IeHUE Tel, IBUKEHUE
[0 OKPY)KHOCTH, MHEpLUs, B3aumozencTBue Tein, aupdys3us, OpOyHOBCKOE IBMKEHUE, CTPOEHHUE JKUAKOCTEH M TBEPABIX Tes, U3MEHEHHE
o0béMa TeNl Mpu HarpeBaHuu (OXJIAXAECHUM), TEIJIOBOE PABHOBECHE, MCIIAPEHHUE, KOHJIEHCAIUs, IJIABJICHUE, KPUCTAJUIM3ALUsl, KUIICHUE,
BIJI&KHOCTh BO3/yXa, IOBBILICHUE JABJICHMS ra3a IPU €ro HarpeBaHWHM B 3aKPBITOM COCYJE, CBA3b MEXAY IapaMeTpaMM COCTOSHUSA ras3a B
M30IIPOLECCaX, JIEKTPU3ALUs Tell, B3AUMOIEHCTBUE 3aps/IOB;

OIHCBHIBATh MEXAHUYECKOE JBMIKEHUE, MCIIOJB3Ys (PU3UYECKHE BEIMYUHBI: KOOpJIWHATA, MYTh, MEpPEeMEIIeHHEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, Cujia, UMIYJbC Tela, KHHEeTHYeCKasl YHEeprusi, NOTeHUUalbHas HEpPIrus, MexaHndeckas paboTa, MEXaHWYECKash MOIIHOCTh; MPH
ONMCAHWU TPABWIBHO TPAKTOBAaTh (U3NYECKUI CMBICT HCIHOJB3YEMBIX BEIUYMH, MX OOO3HAYEHUS W EJUHMIIBI, HAaXOAUTh (OPMYJIBL,
CBSI3bIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BETUYHMHAMU;

OTKCBIBATh N3YUEHHBIE TEIIJIOBbIE CBOICTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIONB3Ys (PU3NUYECKHE BEIUMYMHBI: IaBJICHHE ra3a, TeMIeparypa,
CpPEelHssl KHUHETUYECKas DSHEPIHsl XaOTHYECKOTO JBM)KEHHUS MOJIEKYJ, CPEAHEKBAaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTpPEHHSsl DHEprus, padora rasza, KO3(QQUIMEHT MOJE3HOro JEHCTBUS TEIMJIOBOIO JABHUraTelNs; MPH OMNHMCAHWM NPAaBUIBLHO TPAaKTOBATh
(Gu3NUecCKuil CMBICI HCHOJIb3YEMBIX BEJIWYHMH, UX OOO03HAUYEHUS U €IUHHIIBI, HaXOAUTh (DOPMYJbI, CBS3BIBAIOIIUE JAHHYIO (DU3MYECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

OIMCHIBATh U3YUYEHHbIE AIEKTPUUECKHE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKUE SIBICHUS (TIPOLIECCHI), UCTIONb3Ys (U3NUYECKUE BETUUHHBI:
ANEKTPUYECKUN 3apsll, JJIEKTPUUYECKOE I10JI€, HANPSHKEHHOCTh IOJIA, NOTEHIMAJ, PA3HOCTh IOTEHLIHAJIOB; NPH ONUCAHUU TNPABWIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICI HCHOJb3YEMBbIX BEIMYUH, MX OOO3HAYEHMS M EJUHMIIbI, YKa3bIBaThb (POPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(pu3uUecKyro BEIMUMHY C IPYTHMMH BEJIHYMHAMY,;



aHAJIM3UPOBaTh (PU3NYECKHUE MPOLIECCHI U SIBICHUS, UCIIOJNIb3Ys (PU3MUYECKHE 3aKOHBI U IIPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, Il u
Il 3axonbl Hpl0TOHA, 3aKOH COXpaHEHUs MEXaHMUYECKOH PHEPIHM, 3aKOH COXPAHEHUS UMITYJbCa, MPUHLUI CYNEPHO3ULMHU CHUJI, IPUHLUI
paBHOIIPaBUsl UHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPUIO CTPOEHMS BELIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpEAHEN
KUHETHYECKOW SHEPruM TEMJIOBOTO IBMXKEHHUS MOJIEKYJ C aOCONIOTHOM TeMIiepaTypoi, NMepBbli 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHHUs
3JIEKTPUUECKOTO 3apsja, 3akoH KyiloHa, pUaTOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MaTEMATUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPHHIMIIBI JEHCTBHS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3luyaTh YCIOBHUSA HMX O€30MacHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEI0BAaHUIO (PU3MUYECKUX SIBICHUH U IIPOLIECCOB C UCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIH,
npu 31oM (popMynupoBaTh npodieMy/3aady U THIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEATIOKEHHOTO 000pyI0BaHMUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBJIATh MpPSIMbIE U KOCBEHHbIE M3MEpEHUs (DU3MYECKHX BEJIMYMH, IPU 3TOM BBIOMpaTh ONTHUMAJbHBIN CHOCOO HM3MEpEeHus U
UCIIOJIb30BaTh U3BECTHBIE METO/bI OLICHKH MOTPELIHOCTEH N3MEPEHNUH;

HCCIIEIOBATh 3aBUCHMOCTH MEXIY (U3UYECKUMHU BEIWYMHAMHU C HCIOJB30BAHWEM MNPSAMBIX W3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJIYYEHHOW 3aBHCHUMOCTH (DM3WYECKUX BEJIMYHMH B BHJE TaONHI U rpaduKOB, JENaTh BBIBOIBI IO
pe3yibTaTaM UCCIIE0BaHuUS;

coOuoaTh TMpaBwiia 0e30MacHOr0 TpyAa IpU MPOBEIEHUM MCCIENIOBaHMM B paMKaXx Y4eOHOro JKCHEpUMEHTa, Yy4eOHO-
MCCJIEIOBATEIbCKOM U MMPOEKTHOMN AESITEIbHOCTHU C UCTIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYIOBAHMUS;

pemath pacy€THbIE 33/1a4 C SIBHO 3a/1aHHOM (pU3MUECKON MOEINbIo, UCTIOIb3Ys (PU3NUECKHE 3aKOHbBI U IMPUHIIMUIBI, HA OCHOBE aHaIM3a
yCIIOBHA 3a7a4yl BEIOUPATh (PU3UUECKYIO MOJIEIb, BBLACTATh (PU3NYECKUE BETMYUHBI U (POPMYIIbl, HEOOXOUMBbIE AJisl €€ pelIeHus, IPOBOIUTh
pacy€Thl U OLIEHUBATh PEATLHOCTH MOJIyYEHHOT'O 3HaUeHUs (PU3HMUECKON BEITUYHMHBI;

pemaTh Ka4eCTBEHHbIE 33/1a4: BBICTPAUBaTh JIOTUYECKH HEIIPOTHBOPEUUBYIO LIETIOUKY PACCYKJIEHUN C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nUecKue sBJICHUS;

UCMOJIb30BaTh NPU PELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTMM JUIsl TOMCKa, CTPYKTYpHpOBAHUS,
UHTEpHpeTallid U NpeACTaBIeHUs y4eOHOW M Hay4YHO-NIOMYJISIpHOW HH(OpManuM, MOIYYEHHOW M3 pa3jIM4YHbIX HUCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OPMAIINIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIEr0
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (U3MKe B TOBCEAHEBHOM XHM3HHM Ui oOecredeHus: 0e30IacHOCTH MpU OOpalleHHH ¢
npuOopaMy U TEXHUYECKHUMH yYCTPOWCTBAaMU, JUISl COXPAHEHHUS 370POBbsl U COOIOJCHHUSI HOPM SKOJIOTMYECKOIo MOBEJCHHS B OKpY’Karolei

cpere;



paboTaTh B TPYIIE C BBIIOJHEHUEM DA3JIMYHBIX COLMAJIBHBIX POJIEH, MUIAHUPOBATh PA0OTy TPYIIIbI, PAlMOHATILHO PaCHpPEIeiTh
0053aHHOCTU U IIJIAaHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTyalMsIX, a[l€KBATHO OLICHUBATh BKJIAJ KaKJIOT'O U3 YYACTHHUKOB IPYIIBI B
peleHne paccMaTpuBaeMON IPOOJIEMBI.

K xoniuy oOyuenus B 11 ki1acce rnpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH Y O0yUYaIOLIUXCS
YMEHHUI:

JEMOHCTPUPOBATh Ha MpPHUMEpax pojb W MecTO (U3MKA B (POPMHUPOBAHMHM COBPEMEHHOW HAY4YHOH KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOH IEATENbHOCTH JIIOACH, IIETIOCTHOCTh U €IMHCTBO (PM3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJIEJIeH: TOUCUHBIHN 2JIEKTPUUECKU 3apsl, Ty4 CBETa, TOUEYHbIH UCTOUHUK
CBeTa, AJIepHasi MOJeNlb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO Si7[pa MU pelieHnr GU3NYECKuX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SBICHHS (MIPOIECCH) M OOBSICHATh MX HA OCHOBE 3aKOHOB JJIEKTPOJAMHAMHUKH W KBAHTOBOW (pu3HMKH:
AJIEKTpUYECKasi IPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XUMHUECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICIICTBIE MarHuTOB, 3JIEKTPOMarHUTHAs
WHAYKINS, ACHCTBME MArHUTHOTO IOl Ha TPOBOJHUK C TOKOM M JBWKYIIMICS 3apsll, SJEKTPOMArHUTHbIE KoJeOaHWs U BOJHBI,
NPSIMOJIMHEHHOE paclpoCTpaHEeHHEe CBETa, OTPaKeHUe, MpejoMiieHue, nuTepdepeHus, nudpakiuys 1 noaspu3anusl CBeTa, AUCIEPCUS CBETa,
doroanekrpudeckuit 3pdexr (hororddekr), cBeToBOE aBJICHNWE, BOSHUKHOBEHHUE JTMHEHYATOrO CIEKTpPAa aTOMa BOJIOPOJA, €CTECTBCHHAS U
HCKYCCTBEHHas paJiMOaKTUBHOCTH;

OMKCHIBATh M3yYCHHBIC CBOMCTBA BelIeCTBa (INIEKTPUUYECKHE, MAarHUTHBIC, ONTHUYECKUE, DJEKTPUYECKYI0 MPOBOAMMOCTh Pa3TUYHBIX
Cpel) U SJIEKTPOMArHUTHBbIE SIBJCHHS (TPOIECCHI), MCIONb3Ys (U3MUECKUE BEIUYMHBI: JJICKTPUUECKUN 3apsll, Cuia TOKa, JIEKTPHUECKOe
HapsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHLMAJIOB, AJIEKTPOABIIKYILAs cuja, padoTa TOKa, MHIYKIUS MarHUTHOTO TOJI,
cuna Amnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYyIIKH, SHEPIHs AIEKTPUUYECKOTO U MArHUTHOTO IMOJIEH, MEepUoJl M YacToTa KojeOaHui B
KoJIeOaTeIbHOM KOHTYpe, 3apsil U cuja TOKa B IPOLECCe TapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHUH, (hOKycHOE paccTosHHE U
ONTUYECKasl CHJIA JIMH3BI, IPU OMMCAHUU MPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX 0003HAYCHUS U €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

OINMCHIBATh N3YUEHHBIE KBAHTOBBIE SIBICHUS U IIPOLECCHI, UCTIOIb3YS (PU3NUECKUE BEJIUYUHBL: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JUTMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrus M HMIYJIbC (HOTOHA, MEPHOJ MOJypacmajaa, SHEprus CBS3M aTOMHBIX SAep, MPU ONMHUCAHUM TPABUIILHO
TPAaKTOBaTh (PU3UUECKUN CMBICI MCIIOJIB3YEMbIX BETMYMH, MX O0O3HAueHWs] M €IMHUIBI, yKa3blBaTh (DOPMYJIbl, CBSA3BIBAIOIIUE IAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU, BIYUCIISATH 3HaUeHHE (PU3NUECKON BEIUYUHBL,

aHAIN3UPOBATh (U3NYECKUE TIPOLECChl U SBJICHHS, MHCIONb3yd (U3MUecKkre 3aKOHbl W NPUHLMIBL: 3akoH Oma, 3aKOHBI
NIOCJIEI0BATENBHOIO U MAapaJlIeIbHOTO COEAMHEHHS NIPOBOAHMKOB, 3aKoH Jxkoyna—JleHma, 3aKOH 3J€KTPOMarHUTHOM WMHIYKIUH, 3aKOH
NPSIMOJIMHEMHOIO PACIPOCTPAaHEHMsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETa, YPAaBHEHHME OWHINTEHHA IS
dororddekra, 3aKOH COXpPAHEHUS HPHEPrHH, 3aKOH COXPAHEHHS] MMITYJIbCa, 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO 3aps]a, 3aKOH COXpaHEHHS



MacCOBOTO YHCJIa, MOCTYJaThl bopa, 3aKOH paJMOAaKTUBHOIO paciajna, MPU 3TOM pasjiuyarh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHULIBI, 00JIACTH) TPUMEHHUMOCTH;

OMPCACIIATh HAITPABJIICHHUEC BCKTOPA MHAYKIIUU MAIrHUTHOT'O ITOJIA IMIPOBOAHUKA C TOKOM, CHJIbI AMHepa 1 CUJIBI HopeHua;

CTPOUTh U OIKCHIBATH H300pAXKEHHUE, CO3/]aBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBIMIOJIHATH KCIIEPUMEHTHI 110 UCCIICTIOBAHUIO (PU3NIESCKUX SBJICHHI U ITPOIIECCOB C HCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUI:
npu 3ToM (HopMynHpoBaTh MpobdiIeMy/3a1ady U TUIIOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyA0BaHUs,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIECTBIIATh HPSAMbIC U KOCBEHHBIC M3MEPEHUS (U3UUECKUX BEIMYHMH, HPH ITOM BBHIOUPATH ONTHMAIBHBIA CIHOCOO H3MEPEHHUS U
UCIIOJIb30BATh U3BECTHBIC METO/IBI OL[CHKH MOTPEITHOCTEN U3MEPEHHIA;

UCCIJIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH C MCIIOJIB30BAHHEM IMPSIMBIX M3MEPEHUN: IPU ATOM KOHCTPYMPOBATh YCTaHOBKY,
(UKCUpPOBaTh PE3yNbTAThl MOJTYYEHHON 3aBUCHMOCTH (PM3MYECKHUX BEJIMYMH B BUAE TaOiHIl U rpadMKOB, JeaTh BBIBOJBI IO pe3yJbTaTaM
UCCIICIOBAHMS;

coOmoaTh mpaBWiaa OE30MACHOTO Tpyda TMPH TMPOBEACHHHM HCCICIOBAaHHA B paMKax Yy4eOHOro SKCIEPHUMEHTa, Yy4eOHO-
UCCJICI0BATEIbCKOM U MPOSKTHOM JESITENBHOCTH C UCIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOICTB U J1a00PaTOPHOTO 000PYI0BAHUS;

peuaTtb pvaéTHLIe 3aa4yu C ABHO 3aIIaHHOI71 (1)I/I3I/I‘-IGCKOI>’I MOZACIIbIO, UCIIOJIb3Ys (1)I/I3I/IT-ICCKI/IC 3aKOHbI U ITPUHIUIIBI, HA OCHOBC aHalin3a
YCJIOBHS 33j1a4¥l BBIOMPATh (PU3NUIECKYIO MOJIENb, BHIICIATh (DU3NIECKUE BEIUIUHBI U (OPMYJIbI, HCOOXOAMMBIC [T €€ PElICHNUs, IPOBOINUTh
pacy€Thl ¥ OLIEHUBATH PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3MUYCCKOM BEIUYHUHBL;

pemaTh Ka4eCTBEHHBIE 3a7a4l: BBICTPAUBATh JJOTUYECKHA HEIPOTHUBOPEUYUBYIO LIENIOYKY PACCYKICHUN C ONOPON HAa U3YYECHHBIC 3aKOHBI,
3aKOHOMCPHOCTH 1 (1)I/I3I/I‘~IGCKI/IC SIBJICHUA,

UCTOJIB30BaTh TPU PEHICHHHM YUYEOHBIX 3aJau COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJOTHH JUISl TOMCKA, CTPYKTYpHPOBAHUS,
UHTEPIPETAMA U TPEACTABICHUS YYeOHOW M HAYYHO-TIONMYJISIpHOW WH(OPMAIIUHU, TOJYYCHHOW W3 pa3jIMYHBIX HUCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATh MMOJy4aeMyl0 HHPOPMAITHIO;

OOBSACHATh MPUHIUIBI ACHCTBUS MaIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3anyaTh yCIOBHsS UX 0€30MaCHOTO MCIOJb30BAaHUS B
TIOBCEIHEBHOM JKU3HU;

MPUBOJIUTH TIPUMEPHI BKJIaZIa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHUC TCXHUKU U TeXHOHOFHﬁ;

UCIIOIb30BaTh TEOPETHUCCKUE 3HAHWSA MO (PHU3MKE B TOBCEAHEBHOHM JKM3HH Ui OOcCliedeHHss Oe30MacHOCTH MpH OOpaIleHUuH ¢
npubOpaMy U TEXHUYSCKHMMHU YCTPOWCTBAMH, JUISI COXPAHECHHUS 3I0POBbsSI M COOJIOCHHUS HOPM 3KOJOTMYECKOTO MOBEICHHS B OKPY)KAIOIICH
cpene;



paboTaTh B TPYIIE C BBIIOJHEHUEM DA3JIMYHBIX COLMAJIBHBIX POJIEH, MUIAHUPOBATh PA0OTy TPYIIIbI, PAlMOHATILHO PaCHpPEIeiTh
00s13aHHOCTH U IUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIeKBAaTHO OLEHMBATH BKJIAJ KaXKJIOTO M3 YYACTHUKOB I'PYIIBI B
pelIeHne paccMaTprUBaeMOil MPOOIIEMBI.



10 KJIACC

Ne
n/n

HaumeHoBaHuepasaejioB U
TEMIIPOrpaMMBbI

TEMATHYECKOE INTAHUPOBAHHME

KoanuecTtBouacoB

Bcero KonTposbHbIepadoThI

Paznea 1. PU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®usHKa U METOIbI HAYYHOT'O ) bubmuorexa [IOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroronopaszaeny 2
Pa3zgen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluiaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHHS B MEXAHHK 6 1 1 bubmorexa LIOK
' OHPICOXPAHE © © https://m.edsoo.ru/7f41bf72
Hroromnopasznery 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJIIPHO- 9 1 bubnuotexa [JOK
' KAHETHYIECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEITEPMOAHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BemecTBa. PazoBbIe Mepexoabl https://m.edsoo.ru/7f41bf72
Hroronopazneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pa3znen 4.9JIEKTPOJIUHAMUKA

41 ek B 10 bu6mmoreka [IOK
| HEKTpOCTATHIA https://m.eds00.ru/7f41bf72
49 [TocTOAHHBIN JIEKTPUUECKUI 12 bubnuorexa [JOK
' TOK. TOKH B pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

N KosnvecTBouyacon JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer  KonrTpoabubiepador IIpakruyeckuepador
TeMIIPOrpaMMbl oOpa3oBaTejibHbIEpeCyp
I (1} bI bl
CBI
Paznen 1.29JIEKTPOJINMHAMMUKA
MaruntHoenomne bubmmorexa [IOK
1.1 ' 11 1 3 https://m.edso00.ru/7f41c9
DIIeKTpOMarHUTHASMHTYKIIUS 7¢
Hroromnopazaeny 11
Pa3znen 2. KOJEBAHHUA U BOJIHbBI
Mexanunueckue u bubmorexa HOK
2.1 9 1 https://m.edsoo.ru/7f41c9
3JICKTPOMAarHUTHBICKOJICOaHUS 7c
MexaHu4eckue u bubnuorexa LIOK
2.2 5 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMAarHUTHBIEBOJIHBI 7c
bu6mmoreka [IOK
2.3 Ornrrka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroronopaszaeny 24

Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

OCHOBLICHCHH&HBHOﬁTeOpHHOTHOCI/ITCJ'ILHO
CTH

3.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroronopazneny 4
Pa3znen 4 KBAHTOBASI ®U3UKA
bubmuoreka [JOK
4.1 DIEMEHTHIKBAHTOBOHOIITUKH 6 https://m.edsoo.ru/7f41c9
ic
bu6mmoreka [IOK
4.2 CrpoeHuearoma 4 https://m.edsoo.ru/7f41c9
ic
bubmuorexa [JOK
4.3 ATOMHOESIIPO 5 https://m.edsoo.ru/7f41c9
ic
Uroronopazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DJIEMEHTBIACTPOHOMHUH U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c9
7c
Hroronopasaeny 7
Paznen 6.ObOBIIAIOIIEE IIOBTOPEHUE
bu6mmoreka [JOK
6.1 O0001marIIeenOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
7c
Nroronopazneny 4
PezepBHOEBpEMSs 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c










