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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3uke 06a30BOro YpOBHS Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHHs pazpaboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBAHUI K pe3yJsibTaTaM
OCBOCHHSI OCHOBHOM 00pazoBaTeNbHOM MporpaMMsl, mpeactaBieHHbx B GI'OC
COO, a takxe c yuéroMm (enepanbHON paboueld MporpaMMbl BOCHUTAHUS U
KOHUEMINH MPenojaBaHust yueoHoro npeamera « Pu3rka» B 00pa3oBaTeIbHbIX
OpraHu3aLusax Poccuitckoit denepanuu, peATU3YIOIUX OCHOBHBIE
oOpa3oBaTesIbHbIE IPOTPAMMBI.

Copepxxanne mporpamMmbl MO (U3UKE HaAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢usrke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIHHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METANPEIMETHBIM Ppe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEaAM3allMd MEKIIPEIMETHBIX
CBs3eM (M3BMKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenMeramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIEJU M3y4yeHUs (U3UKH HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHwMsl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PM3WKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIe, TPEMETHBIE (Ha 6a30BOM ypOBHE).

[IporpamMma o ¢pu3MKe BKIIIOYACT:

* IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

« coaeprkaHue yueoHoro npeamera « Ou3uka» 1o rojgaM 00yyeHHUs.

du3znka Kak Hayka o Haubosiee OONIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B
KayecTBE YYEOHOro IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxatoriem Mupe. LIKoapHBIN Kype PU3UKN — CHCTEeMOOOpa3yoImuii
JUI €CTeCTBEHHO-HAYYHBIX YYeOHBIX MPEAMETOB, MOCKOIBKY (DU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SBICHWN, W3Y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusnueckoir reorpaduert m  actpoHomuei. Mcmonb3oBaHME W AKTUBHOE
OpUMEHEHHE  (PU3MYECKMX 3HAHUI  ONpeAenseT XapakTep U pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTUH B chepe IHEPTETHKH, TPAHCTIOPTA, OCBOCHHUS KOCMOCA,
IIOJIyYEHHSI HOBBIX MATEPHAJIOB C 3aJaHHBIMM CBOMCTBAMM U Jpyrux. M3ydenwne
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTUHBI MHUpa OO0ydYaromuxcsi, B (OPMUPOBAHHE YMEHUU MPUMEHSATHh HAYYHBINA
METO/T TIO3HAHMS TP BBHITTOJIHEHUH UMH YI€OHBIX UCCIICTOBAHHIA.

B ocHoBy kypca dhu3uku 1715 ypoBHS CpeHET0 00111ero 00pa3oBaHus MOJI0KEH
pSI UeH, KOTOphIe MOKHO pacCMaTpPUBATh KaK MPHUHIIUIIBI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIKOYAET Kak
BOIPOCHI KJTACCUYECKOM, TaK K COBPEMEHHOMN (PU3HKH.



Hoes cenepanuzayuu. B COOTBETCTBHM ¢ HEW MaTepuall Kypca (DHU3UKH
o0beqMHEH BOKPYr (HU3MUYECKHMX Teopuid. Bemymmm B Kypce SBIsSETCA
(dbopMupoBaHUE TPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€pUH, BELIECTBE U
TOJIE.

Hoes eymanumapuzayuu. E€ peanuzauus NPEANoaraeT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOW HAYKH, OCMBICICHUE CBS3U PA3BUTHUS
bu3uMKn ¢ pa3BUTHEM OOIIEeCTBa, a Takke C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnrennocmu. Kypc ¢pu3uku npeamnonaraet 3HakOMCTBO
C LIMPOKHUM KPYI'OM TEXHUUYECKUX U TEXHOJIOTUUYECKUX IMPUII0KEHUN U3YyUEHHBIX
TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcsi TOCPEJICTBOM BBEJCHHUS AJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHUYECKHM TMpobjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakkKe OOCYXKICHUS
po0JIeM paIMOHAILHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepXHEBBIMM 3JIEMEHTaMU Kypca (U3MKM HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pusmdeckue Teopuu ((popmMupoBaHHe TMPEACTABICHUN O
CTPYKType MOCTpoeHusi (pusmveckoil teopuu, poiu (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTH
TEOPUM, IS ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUN U MPOLECCOB).

CucTeMHO-/1eSITeIbHOCTHRIA MOAX0J B Kypce (U3HKU pealnu3yercs Mpexiae
BCETO 3a CUET OpPraHU3alMH AKCIICPUMEHTAIBHON ACATEILHOCTH oOydarommxcs. Jis
0a30BOro ypoBHSI Kypca (U3UKH — 3TO HCIOJB30BAHME CHCTEMbl (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JT1a0OPaTOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no ¢u3nke OObEIWHEHbl B OOLIMI CIHUCOK YYEHUYECKUX MPAKTUYECKUX padoT.
Brigenenre B yka3aHHOM IepeuHe Jad0paTOPHBIX padboT, IPOBOAUMBIX JUIsl KOHTPOJIS
U OIEHKH, OCYIIECTBIIACTCS yYaCTHUKaMH 00pa30BaTEIbHOTO Ipoliecca MCXOAS W3
O0COOCHHOCTEW IUIAaHUPOBAaHUA U OCHalleHus KaOuHera ¢usuku. Ilpu sTom
oOecreynBaeTcsi OBJIAJIEHHE OOYYAIOIMIMMHUCSI YMEHUSMH MPOBOIUTH KOCBEHHBIC
U3MEpPEHHUs, HCCIEAOBAHMS 3aBHUCUMOCTEH (PU3NYECKUX BEJIWYMH U IOCTAaHOBKY
OTIBITOB TIO MTPOBEPKE MPEIOKEHHBIX THIIOTE3.

bosibiioe BHUMaHUE yIEISIETCA PELICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/a4.
IIpu 3TOM 1151 pacUETHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO 3aJaHHOMN
¢bu3nYecKO MOJENbI0, IMO3BOJISIONIME MPUMEHSITh H3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasleiia Kypca, TaKk U UHTETrpUpys 3HAHUS U3
pPa3HbIX pa3aenoB. /[ KaueCTBEHHBIX 3a/1a4 IMPUOPUTETOM SIBJISIFOTCS 3a/laHus Ha
00OBbsSICHEHHE MPOTEeKaHUS (UBUYECKUX SIBJICHUA M TPOILIECCOB B OKpY’KaroIIeH
KU3HH, TpeOyromue BbIOOpa (DHU3WYECKON MONIENTH IS CHUTyalldd IPaKTHUKO-
OPUEHTUPOBAHHOI'O XapakTepa.



OCHOBHBIMU LIETISIMU U3y4YEHUS PU3UKU B 00I1IEM 00Pa30BaAHHUH SBIISTFOTCS:

(dbopMUpOBaHHE HHTEpeca W CTPEMJICHHS OOYYAIOIIHUXCS K HAayIHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHEC HX HHTCIUICKTYaJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEN;

Pa3BUTHE MPEJCTABICHNUN 0 HAYYHOM METO/IC TT03HAHUS U (POPMUPOBAHHEC
HCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;
(GhOpMHPOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHUs
OCHOB CTPOCHHS MaTepHH U (DyHIaMECHTAIbHBIX 3aKOHOB (DH3UKU;
dbopMUpOBaHHE YMEHUH OOBSICHSATD SIBJICHUS C HCIIOIH30BaHHEM
(GU3MYECKUX 3HAHWHA W HAyYHBIX JIOKA3aTCIbCTB;

(dhopMHpOBaHHE TPEICTABICHUH O POJIU (PU3UKH JUISI Pa3BHTHS IPYTUX
CCTCCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

I[OCTI/I)KGHI/IG 9THUX HGJIGP'I obecnieunBaeTcs PCIICHUCM CIICAYIOIIUX 3a1a4 B
IIpoHeCCC N3yUCHUA KypCa (bHBI/IKI/I Ha YPOBHC CPCOAHCTO O6IHGFO O6pa3OBaHI/I}IZ

NpUOOPETEHNE CUCTEMBI 3HAHUNW 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHSIX, BKIIOYas MEXaHUKY, MOJEKYJISIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPOPU3UKH;
dbopMupoBaHUE€ YMEHHMI TPUMEHSTh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHUsSI (PU3WYECKUX SIBIICHUA B TIPUPOAE U JJS TPUHITHS
MPAKTUYECKUX PEIICHUN B MIOBCEIHEBHOMW KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3jIMYHbIX 3a7a4 C SBHO 3aJaHHOU
bu3nYeckol MoOJeNblo, 3a7ad, MO0JIPa3yMEBAIOIIMX CaAMOCTOSTEIbHOE
co3gaHue GU3MUECKO MOJIENH, aJIEKBATHON YCIOBUSIM 3a]1a4H;
MOHMMaHUE (PU3UYECKUX OCHOB W TPUHILMUIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, UX BIIUSHUS HA OKPYKAIOLIYIO
cpeny;

OBJIQJICHUE METOJIAMU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
(GU3UYEeCKUX SKCTIICPUMEHTOB, aHajdnW3a W WHTEpHIpeTanuu HWH(OopMaIuy,
ONPENEIICHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3JIaHWE YCIIOBHUU ISl Pa3BUTHSI YMEHUH MTPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

COIEPKAHUE OBYYEHUA



10 KITACC

Paznen 1. Pu3zuka u MeTOAbl HAYYHOI'0 MO3HAHUSA

®duszuka — Hayka o mpupoae. HayuHble MeTONbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponb 3KcnepuMeHTa W TEOPUM B NPOUECCE TMO3HAHUSA IMPUPOJIBL.
DOKCNEpUMEHT B (PU3HKE.

MopenupoBanue pU3HMYECKUX SBICHUN U IpolieccoB. Hay4uHbIe TUITOTE3HI.
®du3nvecKkue 3aKOHbI U TEOPUH. | paHUIIbI MPUMEHUMOCTHU (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u MecTo u3uku B popMHpOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUUECKOHN JEATEIHbHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBeile W MHQPPOBBIE HN3MEPHUTEIbHBIC MPHOOPHI, KOMITBIOTEPHBIC
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienue, CKOpPOCTh (CpeaHSAs] CKOPOCTh, MITHOBEHHAasi CKOpPOCTH) M
YCKOPEHHUE MaTepUaJbHOW TOUYKHM, UX MPOEKUUH HA OCH CUCTEMbI KOOpPJHUHAT.
Ciio)xeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOINHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU ¢ TEPEMELICHUS
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBoOomHOE MaicHne. Y CKOpEHHE CBOOOTHOTO Ta/ICHHUS.

Kpusonuueinoe neuxenue. [[pmkeHne MmaTepruaibHONM TOUKH MO OKPY>KHOCTH
C MOCTOSIHHOM IO MOJIYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTh, IMHEUHAS! CKOPOCTb.
ITepuon u yactora obOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: CTUOMETP, IBUKEHUE
CHaps/I0B, LICTIHbIC U PEMEHHBIC TEPEIayu.

Jlemoncmpayuu

Mopenb cucTeMbI 0TCUETA, MILTIOCTPAIUsI KHHEMATUUECKUX XapaKTePUCTHK
JIBUYKEHUSL.

[IpeobpazoBaHue ABMIKEHUM C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pesKEHHOM MIPOCTPAHCTBE.

Hab6nronenue nBrkenus Tena, OpoIIeHHOro 0T yTiIOM K TOPU30HTY U
TOPU3OHTAJILHO.

N3mepenue yckopeHusi CBOOOHOTO MaICHHUSL.



Hanpagnenue ckopocTu npu JIBUAKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydyeHne HepaBHOMEPHOIO IBUKEHUS C LIENBIO ONPEACIIEHNSI MTHOBEHHOM
CKOpOCTH.

HUccnegoBanne COOTHOLICHUSI MEXIY IyTAMHU, NPOWIECHHBIMH TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE NPOMEKYTKM BPEMEHHU TMPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IAPUKA B BA3KOM KUJKOCTH.

N3yuenne nBKEHHS TeIa, OpPOIIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOcTH  [amunes.  IlepBeii  3akoH  HbroroHa.
NuepuuanbHple CUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3uuun cuil. Bropoit 3akoH HeroToHa
IUIs1 MaTepuaabHOM TOUKU. TpeTuit 3akoH HproToHA A1l MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna Ttskectu. llepBas kocMuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (1okosi, CKoabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuna cCOnmpoTUBIICHUS MPU IBUKECHUU TEJIA B KUJIKOCTH WJIU rase.

[TocTymarensHOE 1 BpalaTelbHOE IBIKCHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CUJIbl OTHOCUTEIIBHO OCH BpateHus. [inedo cuiibl. Y cinoBus
paBHOBECUSA TBEPAOrO TEA.

TexHnuecKkHne yCTpOUCTBA U IPAKTUUECKOE IIPUMEHEHUE: TTOAINUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpLUUH.

CpaBHeHHEe Macc B3aMMOACHCTBYIOIIMX TE.

Bropoii 3akoH HproToHa.

N3mepenune cun.

CioxeHune CHIL.

3aBUCHMOCTH CHITBI YIIPYTOCTH OT Je(opmarum.

HesecomocTts. Bec Tena npu yCKOpEHHOM OABEME U MIAJICHHUH.

CpaBHEHUE CHUII TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHY CHJT YIIPYTOCTH, BOZHUKAIOIINUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.



UccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TeENA, HMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3aKkonwvl coxpanenus é mexaHuke

Nmnynbc MatepuanbHOM TOYKM (TE€la), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbe cuibpl 1 U3BMEHEHHE UMITYJIbCa Tena. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeakTuBHOE IBMKEHUE.

PaGoTa cusnbl. MOIIHOCTb CHJTBL.

Kunetnueckass sHepruss MarepuanbHOM Touyku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUU.

[ToTeHunanbHas SHEPrusl. [TorennuanbHas DHEprus yIPYyTO
nehopMupoBaHHONW  TpyXwWHBL.  [loTeHIManpbHas SHEprus Tejda  BOIU3H
MMOBEPXHOCTHU 3EMIIH.

[ToreHupanbHple W HENOTCHUUAIBHBIE  CHJIBL. CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXPAHEHHSI MEXaHUYECKON SHEPTHUHU.

Yupyrue u Heyrpyrue CTOJIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M ITPAKTUUYECKOE NPUMEHEHHE: BOLOMET, KOMED,
MPYXUHHBIN TTACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[lepexo moTeHIMATBLHOM SHEPTUH B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenue abCONIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBS3U pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHUYECKOW DHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MogekyasipHast pU3nKa ¥ TEPMOAMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU

meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBWKEHUS U
B3aMMOJECHCTBUS YAaCTUIl BemlecTBa. MoOAEnum CTPOEHHS Ta30B, XKUIAKOCTEH U
TBEPBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pasmepsl MoJiekyi. KonnyectBo BemecTBa. [locTosiHHast ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nzMmepenue. Illkama temmneparyp
Lenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HJCAIbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mmepa
CpeaHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO ABWKEHUS yacTull raza. [llkana



temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHneneeBa—Knanenpona.
3akoH /JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BeulecTBa. ['paduueckoe mpeIcTaBICHUE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTtp.

Jlemoncmpayuu

OmnbITe, MOKA3bIBAIOLINE IHUCKPETHOE CTPOEHHE BemiecTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbiTel 10 AUQHY3UHN KUAKOCTEH U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogaens onbiTa IlTepHa.

OneITsl, JOKa3bIBAIOIINE CYILLIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aUMO/JICHCTBHUSL.

Mopenb, WILTIOCTPUPYIOIIAs IPUPOY JABJIECHUA I'a3a Ha CTEHKH COCY/Ia.

OnpITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HI€ATIbHOTO Ta3a,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

OmnpeneneHre mMacchl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHHIA
00BbEMa KOMHATBI, JaBJICHUSI U TEMIIEPATypPhl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY TapaMETPAMH COCTOSIHHSI pa3peKEHHOTO
rasa.

Tema 2. Ocnoebt mepmoOuHaAMUKU

TepmoauHaMuueckass cuCTeMa. BHYTpEeHHSA DHEPTHsl TEPMOJAMHAMUYECKON
CUCTEMBI U c11ocoObl €€ n3MeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHs s
SHEprusi  OAHOATOMHOIO  MJAEaJbHOro  rasa. Buasl  Temonepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKLIHS, U3IyUeHHUE. Y JelbHas TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEImIoThl IpH TEILIONEpeIaye.

[lonsitTue 06 anuabatHOM mpouecce. llepBblii 3aKOH TEPMOJUHAMUKHU.
[IpumeHeHne mepBOrO 3aKOHAa TEPMOJAMHAMUKH K H3omporeccaM. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akoH TepmoamHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TerutoBele  mammHbl.  I[IpyuHIMOBI ~ OEHCTBHA — TEIUIOBBIX — MAlIMH.
[IpeoOpa3oBanus SHEpruM B TEIUIOBBIX MammHax. KoaduimeHT Moie3Horo
nevictBust TerioBod mamuHbl. [{ukn KapHo u ero ko3puiMEeHT MOIE3HOro
ACUCTBHSL. DKOIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHnyeckne yCTpPOMCTBA M IPAKTUYECKOE INPHUMEHEHHWE: JIBUraTellb
BHYTPEHHEI 0 CrOpaHusl, ObITOBON XOJIOJMIBHUK, KOHTULIMOHED.

Jlemoncmpayuu



H3meHenne BHYTpPEHHEH HSHEPruM Tejla MPH COBEPIICHWH pPaOOTHI: BBLIET
mpoOKM W3 OYTBUIKM IO/ JCHCTBHEM CXKAaTOTO BO3ayXa, HarpeBaHwe 3dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenne BHYTpeHHEW SHEpruu (TeMIepaTypbl) Tejla MpHU TEIUIoNepeaaye.

OmpIT Mo agnabaTHOMY PaCIIMPEHUIO BO3ayXa (OIBIT ¢ BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTeIsl BHYTPEHHErO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, rabopamoptule

pabomwt 3mepenue yenbHON TEMI0EMKOCTH.

Tema 3. Azpezammuste cocmoanusn eeuwgecmea. Dazoewvle nepexoovl

[Tapoo6pazoBanue u KoHAeHcalus. Micnapenue u kunenue. AOGCOIIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HachlllleHHBIA map.  YjaenbHas TemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemMeHHble MaTepuansl. [LinaBieHue wu
KpUCTaJUTM3aus. Y IeabHasl TerioTa miaBienus. Cyoaumanusi.

YpaBHeHHE TETUIOBOTO OajlaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYEHUSI COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTAUTHYECKOTO BEIECTRA.

JleMOoHCTpanust KpUCTalIOB.

Yuenuuecxuii sxcnepumenm, rabopamoptule

pabomwst I3MepeHne OTHOCUTEIIBHOM BIIAXKHOCTH

BO3/IyXa.

Paznes 4. DiekTpoanHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anms Tel. OJEKTpUYecKuil 3apsia. JlBa BUAa BIEKTPUUECKUX
3apsiioB. [IpOBOMHMKHU, IUAIEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 31eKTpUUecKuil 3aps.
Onektpuueckoe mnone. Hanpspk€HHocTe  dmekTpudeckoro mnoisd.  IIpuHnmn
CYyHEPHO3ULINH 3IEKTPUUECKUX MOoJeH. JIMHUM HanpsHKEHHOCTU AJIEKTPUYECKOTO
TTOJIS.



Pabota cui anekTpocrarudeckoro noiis. [loreniuan. Pa3HocTs MOTEHIIMANOB.
[IpOBOOHVKN W NOHMAJIEKTPUKHA B DJIEKTPOCTATHYECKOM MoJie. Jludnekrpuueckas
IIPOHULIAEMOCTb.

DnekTpoE€MKOCTh. KonaeHcaTop. DIeKTpOEMKOCTD IIJIOCKOT0 KOHJAEHCATOPA.
DHeprus 3apsLKEHHOTO KOHAEHCATOPa.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJIEHUE DJIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIUI JEUCTBUS JJIEKTPOMETPA.

B3aumoericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpoBOIHUKH B DIEKTPOCTATUYECKOM ITOJIE.

DIIEKTpOCTaTHYECKas 3alIUTa.

JIMAIIEKTPUKU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT0 KOH/IEHCATOPa OT IJIOMIA 1
IIJIACTUH, PACCTOSIHUS MEXKAY HUMU U AUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopule

pabomul I3MepeHne 31eKTpOEMKOCTH KOHIEHCAaTOpa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DIIEKTPUYECKHM TOK. Y CIIOBUA CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [10CTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 1151 ydyacTKa LHETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. YJEIBHOE CONPOTUBICHUE BEIIECCTBA.
ITocnenoBarensHOE, MapAIIEIbHOE, CMELIAHHOE COCAUHEHNUE IIPOBOIHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH xoyns—JIenna. MomHoCTh
AIEKTPUYECKOr0 TOKA.

DIEKTPOJIBIKYILAs CUJIa U BHYTPEHHEE COMPOTUBICHUE MCTOYHUKA TOKA.
3akoH Oma Ju1sl MOTHOM (3aMKHYTOM) 31eKTpudecKoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAS POBOJUMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTD
CONPOTHUBJICHUSI METAIJIOB OT TeMITepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. COOCTBEHHAS ¥ TPUMECHAS TPOBOANMOCTH
noJynmpoBoIHUKOB. CBoicTBa p—n-niepexoaa. [1omynmpoBOAHHKOBBIE TPUOOPHI.

OJIeKTpUYECKM TOK B PacTBOpax M  paciulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOLMALA. DIEKTPOIIN3S.

DIIEKTpUYECKUM TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITEIbHBIM
pazpsa. Monunus. [1nazma.



TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HCTOYHHKH TOKa, OJJIEKTpOHArpeBaTeNIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN AHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHHKA.

Jlemoncmpayuu

W3mepeHne Criibl TOKA U HAIIPSDKEHUSL.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IIOIIA/IM TIOTIEPEYHOI0 CEUYEHHMS M MaTepuaa.

CmenmaHHOE COETMHEHUE IPOBOJHUKOB.

[Ipsmoe w3MepeHue DSIEKTPOABMKYIIEH Cwibl. KOpoTkoe 3ambIKaHue
raJbBAaHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHBIICHHS METAJUIOB OT TEMIIEPATYPBHI.

ITIpoBOAMMOCTE IIEKTPOIIUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD TUOAA. Yuenuueckut

aKcnepumenm, 1abopamopvle pabomuvl U3yuenue

CMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne 35IeKTPOABMKYIIEH CHJIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTUBIICHUS.

Hab6nronenue anexTponmsa.

MesknpeaMeTHbIE CBSA3U

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBIISIETCS C
YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAY4YHOI'O
MO3HAHUS: SIBICHUE, HAy4YHBIH (pakT, rumore3a, (u3MyecKas BETUUYMHA, 3aKOH,
Teopusi, HaOJIIOEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepooia, uX rpaQuKd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKINU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X IIPOCKIIUH HA OCH KOOPJWHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHu4ecKkoe JIBHKEHUE B KMBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHMW3MOB (BUbI TEIUIONEPEAAUHN, TEIJIOBOE PABHOBECHUE),
JIIEKTPUYECKUE SABJICHUS B )KUBOU IPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEII, ) KUAKOCTEN U Ta30B,
DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJUTHUYECKAas  JIHCCOLMALus,
raJibBaHUKa.

I'eocpaghus: BNaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE JBW)KEHHUI C MCIOJIb30BAHUEM MEXAaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOAMIMITHUKH, HCIOJIH30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCca B TEXHUKE (pakera, BOJOMET W JPYTUE), TBUTATEb BHYTPEHHETO
cropanusi, mapoBas TypOrHa, OBITOBOM XOJOIUIBLHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJIyYEHUSI COBPEMEHHBIX MATEpUaJIOB, B TOM YHCIIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3aIMTa, 3a3€MJIICHHUE dJIEKTPOIPUOOPOB,
KCEPOKC, CTpYWHBIN MIPUHTED, AIIEKTPOHArpeBaTENbHbBIC puOopHI,
AJIEKTPOOCBETUTEBHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pazjneu 4. DiekTpoanHaMHUKa

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHWTHL.  B3anMoOAEHCTBHME  INOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mone. Bekrop marHuTHOM wuWHAYKOMH. [IpuHIMD cynepnosuunn
MAarHATHBIX NoJied. JIMHMM MarHuTHOM WHAYKUMH. KapThHa JNWHHIM MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MaruuTHoe 1oJIe TPOBOJHMKA C TOKOM. KapTuHa IJHMHHMA WHIYKUUU
MAarHuTHOTO TOJI JJIMHHOTO MPSMOr0 MHPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOI'O
ITPOBOAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuinia Amnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOIyJib U HaIpaByieHUeE. JIBHKeHUE 3apsSy)KEHHON YaCTUIIbI
B OJJHOPOJIHOM MarHuTHoOM mnosje. Pabora cunsl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOW MHAYKIMU. IlOTOK BekTOpa MAarHUTHOU
MHIAYKIUW. OJEKTPOABMKYLIAs CHJAa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nanekTpuueckoe Imosie. OJIEKTPOJABHXKYINAs CHJa HHAYKUUU B
IIPOBOAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOAHOM MarHUTHOM ITOJIE.

IIpasuno Jlenna.

NHIYyKTUBHOCTh.  SIBIECHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJIA
CaMOMHIYKIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTpOMAarHuTHOE IOJIE.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, J3JEKTPOMAarHUTHI, AJIEKTPOJABUraTENb, YCKOPUTEIN 3IIEMEHTAPHBIX
YacTHL], UHIYKIIMOHHAA [1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHHE 3IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.



JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneiictBue 1ByX IPOBOJAHUKOB C TOKOM.

Cuia Amnepa.

JlerictBue cuiibl JIOpeHIia Ha MOHBI JJIEKTPOJIUTA.

SIBneHHE PEKTPOMATHUTHOW HHAYKIUH.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMIKYIIEH CHJIBI UHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne CaMOMHIYKIMH.

Yuenuueckuu sxcnepumenm, nabopamopnovie

pabomul VI3yueHne MarHuTHOTO TIOJISl KaTYIIKH C

TOKOM.

Hccnenoanne nelcTBUS MOCTOSSHHOIO MAarHATA HA PAMKY C TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHIYKINH.

Pa3nen 5. KosieGanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazZHumHbsle KoJ1e0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KoyeOaHUS.
["apmonnyeckue konebanms. [lepmona, wactora, amrmummryaa u (asa KoneOaHHIA.
[IpyxuHHBIM MasATHUK. MareMaTU4eCKUd MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
koJjiebanuil. [IpeBpalieHue 3HEPTUK MPU rapMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii  kOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJIeaIbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHBIMU KojiebaHusiMu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPTUU B UJICaJTHHOM KO0JIe0ATEILHOM KOHTYPE.

[Ipencrapienue o 3aTyxaromux KojieOaHusX. BbIHYX/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMarHUTHbIE KOJICOaHMsI.

Ilepemennbiii  TOK. CUHYCOMAAQIbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa WU
HaIPSHKEHUS.

Tpanrcdopmarop. [IpousBoacTBoO, mepeaada U MOTPEOICHUE SIECKTPUICCKON
SHEPruu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AMEKTpodHeprun. KynbTypa
HCIIOJIB30BaHUA AJIEKTPOIHEPIUU B TIOBCEHEBHOM XKU3HMU.

TexHuyeckre yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: SJICKTPUUECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTEIbHOW CHUCTEMBI (TIPY)KWHHBINA WITH
MaTeMaTUYECKUI MasTHUK).

Habmoienue 3aTyxaronmx KoueOaHuil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.



CB0OOOIHBIE STIEKTPOMArHUTHBIE KOJTEOaHMSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKa U HaIlPsDKEHUS] OT BPEMEHU) IS
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3oHaHnc mnpu MOCHENOBATEIBHOM COEIMHEHUM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHAECHCATOPA.

Mopneinp JIMHUY JIEKTPONEpEIauH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJbIX KoieOaHUil rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue TMEpPEMEHHOIO0 TOKAa B LENM M3  IOCIEI0BATEIbHO
COECIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexanuueckrue BOJIHBL, yclaoBHS pacrnpoctpaneHud. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JuHA BOJHBL [lomepedHble W NPOAOJIBHBIE BOJIHBIL.
HuTepdepentus u qudpakius MEXaHHIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bwicota TOHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIEC BOJIHBL. Y CIIOBUS U3JIy4EHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenranus BektopoB E, B, V B anexkrpomarantHon BonHe. CBoMcTBa
AJIEKTPOMAarHUTHBIX BOJH: OTPa)KCHHE, MPEIOMIICHHE, MOspUu3anus, Au(pakius,
unTepdepenimsa. CKOpOCTh dJIEKTPOMATHUTHBIX BOJIH.

[Ilkana 31€KTpOMarHUTHBIX BOJH. [I[ppuMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paguOCBA3H U TeneBueHus. Paqnonokamnus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJbTPa3ByKOBas JIMATHOCTMKA B TEXHUKE W MEIULMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmnromnieecs T€10 Kak HICTOYHUK 3BYKa.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habumtoienue nareppepeHnu u AUPpakiiui MEXaHNYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0N
4acTOTOU KOJeOaHU.

HccenenoBanue CBOWCTB 3J1€KTPOMATHUTHBIX BOJIH: OTPaXXEHUE, IPEJIOMIICHNE,
noJisipu3anus, 1udpakuus, UHTepdEepeHIIHsL.

Tema 3. Onmuka



I'eomerpuueckas onrtuka. I[IpgmMonnMHEWHOE pPacCHpOCTpaHEHUE CBETa B
OZTHOPOJHOM cpene. JIyd cBeta. TOUeUHBIN HICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKoHbI OoTpaxkeHus cBeta. IlocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenomnieHus. llomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroja MOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceera. CnoxxHbIi cocTaB Oenoro ceera. L{ser.

CoOupatomnme u paccenBaronie TUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE
M ONTUYECKas Cuiia TOHKOW JHH3BL [locTpoeHune n300pa’keHHUN B COOMPAIOIIMX H
paccenBarolnX JUH3aX. PopMysia TOHKOU JIUH3BI. Y BEJIMUEHNE, JaBAEMOE JINH30M.

IIpenespl IPUMEHUMOCTH T€OMETPUUYECKON OIITHKH.

BomnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMIOAEHUS MaKCUMyMOB M MHHHUMYMOB B HHTEpP(hEpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. JudpakumonHas pemeTka. YCIOBHE HAOIIOIECHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHME: OYKH, JIyIa,
doToanmapar, TPOCKIMOHHBIA almapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHUE W NPEIIOMIICHUE CBETA.
OnTuyeckre npudopHI.

[TonHOE BHYTpEHHEE OTpakeHUe. Moelb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKONa.

Ha6nronenue natepdepeHInm cBeTa.

Hab6nronenue nudpakiuu crera.

Habmtonenue nucnepcuu cBera.

[lomy4yeHue creKTpa ¢ MOMOIIBIO TPU3MBI.

[Tosydenue criekTpa ¢ TOMOIIbIO TU(PPAKLINOHHON PEIIETKH.

Habmonenue monsipusamnuu cBeTa.

Yuenuueckuii sxenepumenm, nabopamopnvle

pabomyel VIaMepeHue nokasaresis npeaoMIIeHus

crekia. MccnenoBanue CBOWCTB N300paKCHUI B

nuH3ax. HaOmonenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIelIHAJIBHO TEOPHH OTHOCUTEJILHOCTH



['pannnbl  NPUMEHHMMOCTH  KJIACCUYECKOM  MexaHuku.  lloctymnaTel
CIICIIMAJIbHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BAKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITECHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILCHHE
JUTUHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MAacCChI C SHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTU
ITOKOSI.

Pazgen 7. KBantoBas ¢pusnka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsi3u sHEprUM HOTOHA C €T0 YaCTOTON. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTre u uccienoanue gporodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI

dororddekra. YpaBHenue OinmreriHa 1 ¢otorddekra. «KpacHas rpanumna»
dhoTtodrddekra.

Hasnenue ceera. OnwiTel 1. H. JIeGenena.

XHUMHUYECKOE IEHUCTBUE CBETA.

TexHuueckue yCTporucTBa U MPAKTHUECKOE TPUMEHEHUE: (POTOIIEMEHT,
(dboToIaTUMK, COJIHEUHAasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(PPeKT Ha yCTAaHOBKE C ITMHKOBOM TTACTUHOM.

UccnenoBanue 3akoHOB BHeEMIHETo poroaddexTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHUIO 0 -4acTHII.
[lmanerapnas monenbs aroma. Iloctynatel bopa. M3myyeHne u MOTIIOLIEHUE
(OTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHS J3HEPruu Ha JApyrou. Buawl
criekTpoB. CIIEKTp YpPOBHEW SHEPTUU aTOMA BOAOPO/IA.

BosnnHoBbie cBoiicTBa yactuil. Bonnsl ne bpoitns. KopnyckynsipHO-BOJIHOBO#
Ty aJli3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyUeHUE.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPalbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

HabGnronenue muHEHYaThIX CIIEKTPOB H3TYyUCHUS.

Jlazep.



Yuenuueckuii sxenepumenm, nabopamopnule

pabomur HabnroaeHne TMHERYaTOro CreKTpa.

Tema 3. Amomnoe a0po

DKCIePUMEHTBHI, TOKA3bIBAIOIINE CIIOKHOCTh CTPOCHUS sapa. OTKPBITHE
panuoakTuBHOCTU. OnbIThl Pe3epdopa no onpenenennto cocraBa pagioakTUBHOTO
usnydenus. CBoicTBa anbda-, 0eta-, raMMa-u3nydeHus. BrnusHue
PaIMOaKTUBHOCTHU Ha KUBBIC OPTaHU3MBI.

OTtkpsITHE ITpOTOHA U HeMTpoHa. HykimoHHas moniens siapa [eiizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacniaz. DIEKTPOHHBIN U TO3UTPOHHEIN OeTa-pacman. ['amma-
M3JIy4eHne. 3aKOH pauOaKTUBHOIO PacIaia.

DHeprus CBsI3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTES s1€ep.

Anepnsiit peaktop. Tepmosinepusiii cuate3. [Ipo6iaeMbl U epCIeKTUBbI
SAJIEPHON SHEPrETUKHU. DKOJIOTHUECKUE aCTIEKTHI IAEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITUE MO3UTPOHA.

MeTobl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@dyH/1aMeHTalIbHbIE B3aUMOACHCTBUSA. EMMHCTBO hn3nyuecKoil KapTUHBI MUPA.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHUE: I03UMETP, KaMepa
Bunbcona, simepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIIUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

Pazgen 8. DiieMeHTBI aCTPOHOMNH M aCTPOPU3UKH

OTanbl pa3BUTHUS acTpOHOMMHU. [IprKIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMMUHU.

Bunx 3Bé3gHoro neba. Co3Be3mwsi, sSpKHE 3BE3IBI, TUIAHETHI, WX BHINMOC
JIBIDKEHHE.

Comnneunas cucremMa.

Connne. ConHeuHas akTUBHOCTh. McTtounuk sHeprum ConHuoa u 3BE3Z.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIIEKTpPaJbHBIM KJACC —
CBETHUMOCTB». 3BE3/bI TJIABHOM IIOCJICIOBATCIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIEAOBATENBHOCTH. BHYTpeHHEE CTpoeHHe
3B€31. COBpEMEHHBIE TMPEJICTABICHUS O MPOUCXOKIACHUU U 3BoJrounu ConHIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aemxkeHue CoaHIA B

Namaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B SIpAX
raJlakTHUK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ma. Paz0oeranne rajiakTuk.
Teopus bosbiioro B3peiBa. PeMkToBOE U31ydeHHE.

Macmrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HabintoieHust HeBOOPYKEHHBIM IJ1a30M € MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONPEEIICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/iusg CeBEpHOro MOayIapus U ipKue 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, miianet, Mieunoro [lyTw.

O06001marniee NoOBTOpPEeHNE

Ponp ¢Qusuku u acTpoHOMHUHM B IKOHOMUYECKOHM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPaA, POJb (PU3NYECKON TEOpHUH
B (QOpMUPOBAHMU TPEACTABICHUNH O (U3MUECKOW KapTUHE MHpA, MECTO
(bu3nuecKoil KapTUHBI MUpPA B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpadyuu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumores3a, (u3nyeckas BEIUUYMHA, 3aKOH,
Teopusi, HaOIIOeHIE, SKCIIEPUMEHT, MOJICTUPOBAHIE, MOIETh, U3MEPEHUE.

Mamemamuxa: pelIEHUE CUCTEMBl YPaBHEHUW, TPUTOHOMETPHUYECKUE
(GyHKIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBHI M MX IPOEKIUU HA OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKUMN, NPU3HAKUA MOAOOUS TpPEYrOJIbHUKOB,
ompeiesICHHUE MIOMIAIU TIIOCKUX GUryp u oobéma Tel.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MpUpoOJE, KoseOaTeabHbIE
JBIDKEHUS B JKMBOW IPUPOJIE, ONTUYECKUE SIBJIICHUS B )KMBOU MPUPOJE, NEHCTBHE
paaualy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOECHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAITMUYECKON PEIIETKH, CIICKTPAIbHBIN aHAIN3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX DY,
(boTochEMKA 36MHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUM.

Texnonocusi: JIMHUM 3JEKTPONEpEady, TIEHepaTop NEPEeMEHHOro TOKa,
ANEKTPOJBUraTeNb, WHIAYKIMOHHAS Me€4Yb, pajaap, PaaHuONpPUEMHUK, TEJIEBU30D,
aHTeHHa, tenedoH, CBY-neub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
CoJTHEUHas Oatapesl.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpeaMera «®Du3mka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanust (6a30BbIN YPOBEHb) MOJDKHO OOECHEUYUTH JOCTHXKEHHE CIEAYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX ¥ TIPEIMETHBIX 00Pa30BaTEIHHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIC Pe3yJIbTAaThl OCBOCHHUS y4eOHOro mpeaMera « Ou3uKay JOJKHBI
OTpaXXaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUCHTAIlM{, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOro OOIlEeCTBa, pacHIMpPEHUE >XKU3HEHHOTO
OIbITA U OMbITA JAEATEILHOCTA B MPOLECCE PEan3alMi OCHOBHBIX HAIIPABJICHUU
BOCITUTATEJIbHOU JIESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKITAHCKON TTO3UIMH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX 00IICUYEIOBEUECKUX TYMAHUCTUUYECKUX U
JEMOKPATHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEILHOCTh B HHTEPECAX IPAKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHOM OpraHU3aIlH;

YMEHHUE B3aUMOJEHUCTBOBATH C COUAIbHBIMUA MHCTUTYTAMH B COOTBETCTBHUU C
X QYHKIIUSIMH 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOMW U BOJIOHTEPCKOM JAEATECIIBHOCTH;

2) N1aTPUOTHYECKOTr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUUCKON Ipak TaHCKOW UACHTUIHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTIKCHHUSAM
POCCHICKHX YIEHBIX B 001aCTH (DU3UKH U TEXHUKH,

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JTMIHOTO BKJIaJla B TIOCTPOCHUE YCTOMYHUBOTO OYAyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

3CTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi S)CTETUKY HAYYHOI'O TBOPYECTBA,
npucymero pusndeckon Hayke;

5) TPyA0BOr0 BOCIUTAHMS:



MHTEpPEC K PAa3NMUYHBIM cdepam NpodhecCHOHATBHON EATEIbHOCTH, B TOM
YHCIIE CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieil nmpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbL;

TOTOBHOCTB M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3KUKN Ha TPOTSKEHUH BCEH KU3HU;

6) 3K0J10rMY€eCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTMYECKOM KyIbTYPBbI, OCO3HAHHE TTI00aTHLHOTO
XapaKTepa SKOJOTMYECKUX TPOOIeM;

TJIAHUPOBAHME U OCYILECTBICHUE ICHCTBUM B OKPYIKAIOIIEH Cpe/ie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA,;

paCHIMPEHUE OMbITA IEATEIbHOCTH SKOJOTMYECKOM HAIIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUHU TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHUE LEHHOCTU HAYYHOW JAESITENbHOCTH, TOTOBHOCTH B MPOLECCE
U3y4eHHUsT  (U3MKH  OCYLIECTBISITH  HPOEKTHYHD UM HCCIEIOBATENIbCKYIO
NEeSATENbHOCTh UHIMBHUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

IMo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiCTBUSA
Ba3oBble Jloruveckue aeiicTBUs:
CaMOCTOSITENILHO (hOPMYJIUPOBATH U aKTYATM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATH IEIU ISATEITPHOCTH, 33/1aBaTh MapaMeTPhl U KPUTSPUHN HX
JOCTH)KCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B paCCMaTPHUBAEMBbIX
(U3HYECKUX SIBICHUSX;
pa3palaTbIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a HMCIOIIHXCS
MaTepHUATbHBIX M HEMaTEPHAILHBIX PECYyPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3yIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBHIA JACATCILHOCTH;
KOOPJIMHHUPOBATH U BHIMIOJIHATH PaO0TY B YCIIOBUSIX PEaTbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aHMMOJICHCTBHSI;
pa3BHUBATh KPEATHBHOE MBIIIICHUE ITPH PEIICHUHN )KU3HEHHBIX TIPOOJICM.
Ba3oBble ucclieoBaTeIbCKIE AeiCTBHUSA:
BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUCBBIMU IMOHATUSIMHA H METOIaMHU
(bu3nYecKo HayKH;



BJIa/IETh HABBIKAMU Y4EOHO-HCCIEA0BATEIBCKON U TPOEKTHOM JIEATETHbHOCTH
B 001acTH (pU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pEIICHUs 3a1a4 (PU3UUECKOrO COAEpPKAaHUs, MPUMEHEHUIO PA3IUYHBIX
METO/IOB IMO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH I10 TOJYYEHHIO HOBOI'O 3HAHHUS, €ro
UHTEPIIPETAllUY, MNPeoOpa3oBaHUI0 W MPUMEHEHHIO B Ppa3JIMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPH CO3JJaHIH YIEOHBIX IPOEKTOB B 00IacTH (HDU3HKH;

BBISIBJIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIIOTE3y €€ PELICHHs, HAaXOAUThb apryMEHThl I JOKa3aTelbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh IIOJIyYEHHBIE B XOJE€ PEIICHMS 3aJayd  PeE3yJIbTaThl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTbh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaATEIbHON
AESTeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh NEPEHOCUTD 3HAHUS MO (PU3KKE B IPAKTUUECKYIO 00JIACTh
KU3HEIEATEIIBHOCTH;

YMCTb HHTCTPUPOBATH 3HAHUA U3 PA3HBIX IIPCAMETHBIX O6HaCTeﬁ; BbIABUI'aTh

HOBLIC UACH, IPpEAIaratb OPUruiHaJIbHBIC ITOAXOAbI U PCIICHUSA; CTaBUTh

HpO6HCMBI " 3a1a49¥, JOITyCKAIOIKUC aJIbTCPHATUBHBIC PCIICHUSI.

Pab6ora ¢ unpopmaumeii:

BJIa/IETh HaBBIKAMU MOJy4YeHHUs MH(pOpManun (PU3NYECKOTO COACPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBISATh IIOUCK, aHAJU3,
CHUCTEeMATHU3AlMI0 ¥ HWHTEPIpEeTaluio WH(GOPMAlUK Pa3IUYHBIX BUAOB U (GopM
IIPE/ICTABIICHMS,

OLICHUBATh IOCTOBEPHOCTh MH(POPMALIUH;

UCIIONIb30BaTh  CcpeAcTBa  MH(MOPMALMOHHBIX Y  KOMMYHHUKallMOHHBIX
TEXHOJOTMIl B PELICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOnroieHHeM TpeOOBaHUM SProOHOMHUKHM, TEXHUKH O€30IacHOCTH,
TUTHUEHBl, pecypcocOepexeHusl, TMpaBOBbIX M  JTUYECKUX HOPM, HOPM
nH(}OpMaAITMOHHOM 6€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJEp)KaHus B PasNuYHBIX (popmarax c
y4€TOM Ha3zHAueHHs MHPOpPMALMHU U LEIEBOU ayJUTOPUH, BBIOMPAsk ONTUMAIbHYIO
(dbopMy npeAcTaBIECHUS U BU3yaTU3alLIUH.

KomMmyHukaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUS:
OCYIIECTBIISATH OOIIEHHE HA YPOKax (PU3MKU M BO BHE-YPOUHOH JIESITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKH KOH(DIMKTHBIX CUTYalui U CMATYaTh
KOH(JIUKTHI,



pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U KCIOJIb30BaTh NMPEUMYLIECTBA KOMAHIHOM M MHJIWBUYabHOM
paboThL;

BBIOMpATh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C Y4ETOM O0OIIUX
MHTEPECOB M BO3MOKHOCTEN KaKJI0T0 WICHA KOJUIEKTUBA;

OPUHUMATh  LIEJIM  COBMECTHOW  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHUPOBATh JEHCTBUA IO €€ JOCTHKECHHIO: COCTABIIITH IUIAH JICWCTBHIA,
pacupenensiaTh poiad € YYETOM MHEHMM YYaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHO} paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 yYaCTHHKAa KOMAaH[bl B
o0 pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TPOEKTHI, OIEHUBATh HAEH C TMO3UIUU HOBU3HBL,
OpPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATErHMYeCKOe IIOBEJICHHE B Pa3IMYHBIX
CUTYaIUX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE
neiictBust Camoopranu3anmsi:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSTEILHOCTh B 00JIACTH
GU3UKA W AaCTPOHOMHH, BBISBISITH NPOOJEMBI, CTaBUTh H (HOPMYITHPOBATH
COOCTBEHHEBIC 3aJ1a4M;

CaMOCTOSITEJIBHO COCTaBJISITh IJIAH PEHICHUS PACUETHBIX M KA4ECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS MPAKTUYECKONU pabOThI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U NIPEANIOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacIMpsATh paMKH YIEOHOTO MpeMeTa Ha OCHOBE JTMYHBIX TPEIITOYTCHHM;

JieaaTh 0CO3HAHHBIM BBIOOD, apryMEHTUPOBATh €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a pelieHue;

OIICHUBATh PUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHHUIO JPYIUIUM B 00JIaCTH
(hU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIETISIM;

BIIQJICTh  HaBBIKAMH  ITO3HABATEbHOW  pediekcMr KaKk  OCO3HAHUS
COBEPIIIACMBIX JEUCTBUM U MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJIbTaTOB W
OCHOBAHMUM;

HCITOJIB30BaTh MPUEMBI PEQIICKCUU ISl OTICHKH CHUTYaIlid, BEIOOpA BEPHOTO
pelICHHUS;



YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 X
CHHKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JIPYTUX TIPH aHAIN3€E PE3YIbTaTOB
IEATEIHLHOCTH,

MIPUHUMATH Ce0s1, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apTYMEHTHI APYTHX TP aHATIU3€E PE3YIBTaTOB
NeSATEeIbHOCTH,

MIPU3HABAaTh CBOE TIPABO U MIPABO JPYTUX HA OIIHOKH.

B nportecce AoCTMKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrPaMMBbI
110 U3UKE I YPOBHS CPEHEro 00IIero 00pa3oBaHus y 00yJaronuxcs
COBEPIIICHCTBYETCS IMOITMOHAIBHBIN MHTEIUICKT, IIPEATIOIararoIuii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTD IIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHON 3IMOIMOHAILHOMN Cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBaHUs, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
AMOIIMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIOIICH CTpEeMIICHUE K JOCTHXKCHHUIO IEIH U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATh HCXOJS M3 CBOUX
BO3MO>KHOCTE;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IIOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIICHHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernarh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kjacce npeIMeTHbIC pe3yIbTaThl Ha 0230BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHHUIA:

JE€MOHCTPUPOBAaTh Ha MPUMEPAX poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHUH, B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TpaHULBl MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJENeH:
MarepuanbHas TOUYKa, HHEpLUHAJIbHAsA CUCTEMA OTCUYETA, A0COIIOTHO TBEPIOE TEIO,
UJICaJIbHBIN a3, MOJEIU CTPOEHUs I'a30B, )KUAKOCTEH M TBEPIABIX TEJl, TOYCUHBIN
AIIEKTPUYECKUH 3apsii IpU pelIeHnH GU3NYECKUX 3aa4;

pacrno3HaBaTh (pU3MUECKUE SBJICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWUKHU, MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILIECTBA U



AJIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKECHHUE,
CBOOOJHOE IMaJICHUE TEJ, NBWDKCHHE IO OKPYKHOCTH, WHEPIIHS, B3aUMOJCHCTBUE
ten, auddy3us, OpOyHOBCKOE JBIKEHHUE, CTPOCHHUE >KUIAKOCTEH M TBEPABIX TEI,
U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU (OXJIAXKICHHH), TETIOBOE PaBHOBECHE,
WCIIApEHHE, KOHACHCALMS, IUIABICHUE, KPUCTAJUIM3AIUSA, KHUIIEHUE, BIIA)KHOCTH
BO3/yXa, MOBBIIICHUE AABJICHUS ra3a NMPU €ro HarpeBaHWM B 3aKPBITOM COCYIIE,
CBSI3b MEXK]ly MapaMeTpaMy COCTOSIHHS ra3a B M30IPOIIECCax, JEKTPU3alLMs TEll,
B3alMOJICHCTBUE 3aPs/I0B;

OMKCHIBATH MEXAHMYECKOE JIBIIKCHHME, MUCMOJb3ys (PU3NYECKHUE BEIMYUHBI:
KOOpJMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHuia,
HMMITYJIbC T€Jla, KHHETUYECKasl SHEPrus, MOTECHIHAIbHAS SHEPIrusi, MEXaHUYECKas
paboTa, MexaHWYECKassh MOIIHOCTh; IPU ONUCAHUM MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICT HCIIOJIB3YeMBIX BEIMYHH, WX OOO3HAYEHUS W EAMHUILBI,
HaxXOJIUTh ()OPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UYECKYIO BETUUYHHY C JPYTUMH
BEJINYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIJIOBBIE CBOWCTBA TEI M TEIUJIOBBIE SIBICHUS,
UCTIONIB3ysl (DM3WYECKUE BEIMYMHBL: JaBJICHHWE Tasa, TEeMIeparypa, CpPeIHsS
KWHETUYECKAsi SHEPryusd XaOTHUYECKOrO JBWKECHUS MOJICKYJ, CPEIHEKBAIpaTUUHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HHEprus, paboTa rasa,
KO3(pGULIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MPU OMUCAHUU
MPaBUIBLHO TPaKTOBaTh (DU3HUYECKUH CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaUeHUs W EAWHUIBI, HAXOAWUTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(MBUYECKYIO BETMYHMHY C IPYTHMH BEITHYUHAM;

ONMCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DIIEKTPUUECKHE
ABJICHUS! (ITPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE TOJIe, HANPSKEHHOCTD IOJIs, MOTEHINAN, Pa3HOCTh MMOTEHIINAJIOB;
IIpU  OMHWCAHWUM TIPABMIIBHO TPAKTOBATh (U3MUECKHH CMBICI HCIIOIb3YEMBIX
BEIIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIIHEC
TaHHYI0 GU3UYECKYI0 BEIMYHHY C APYTUMH BEITHYUHAMU,

aHAMM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHHS, UCIIONB3YS (HU3UICCKUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCeMUpPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAaHECHUS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJ, TMPUHIUI PAaBHOMPABUS HWHEPIUATIBLHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKON HEPTrUM TEIIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypoi, MepBhIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GhOpMyYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCJIOBHS (TPaHUILBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TPHUHIMIBI JEHCTBUS  MalllMH, MPUOOPOB U
TEXHUYECKHX YCTPOWCTB; pa3inyaTh yCIOBHS MX O€30IaCHOTO WCIOJIb30BAHUS B
MIOBCETHEBHOM JKU3HU;

BBITTOJIHATh OKCIEPUMEHTBI TI0 HCCIICOBAaHUIO (U3UYECKUX SIBICHHUA U
MPOIIECCOB C HCIOJIB30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHHA, TPU 3TOM
dbopMmynupoBaTh MpoOJIeMy/3amady ¥ THIOTE3Y yYeOHOTO DKCIICPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 TPEJIOKEHHOTO OOOPYJIOBaHWS, MPOBOJIUTH OMBIT H
(hOpMyIMPOBATH BHIBO/IBI,

OCYIIECTBIIATh MPSAMBIC U KOCBEHHBIC U3MEPCHHS (DU3UUCCKHUX BEIIMYUH, TIPH
9TOM BBIOMpATh ONTUMAIBHBIN CIOCOO M3MEPEHUS] M HUCIOIbh30BAaTh H3BECTHHIC
METOBI OLEHKH IMOTPEIIHOCTEN U3MEPEHHIA;

UCCIICZIOBATh  3aBHCHMOCTH  MEXKAY  (U3UYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHHU, MPHU STOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpOBaTh PE3yJIbTATHI IMOMYYCHHOH 3aBUCHMOCTH (DM3MYECKUX BEIUYMH B
BUJIC TaOJUII ¥ TPAPUKOB, JACTaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMUS,

coOuoaTh TpaBmiIa 0€30MacHOTO Tpya MPH MPOBEACHUU UCCICIOBAHUN B
paMKax y4eOHOro OJKCHEPUMEHTa, Y4eOHO-HUCCIIEAOBATEIILCKON U TPOCKTHOMN
IESITeIbHOCTH C UCIOJIB30BAHUEM H3MEPUTENFHBIX YCTPOMCTB U J1a0OpPaTOPHOTO
000pyI0BaHUS;

pemars pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DHU3MUYECKOH MO/IENbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U TIPUHITUITE], HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H
BBIOMPATh (PU3UYECKYIO MOJICIb, BBIACIATh (PH3MUECKUE BEITUYUHBI U (OPMYIIHI,
HEOOXOAUMBIC JUIsl €€ pEIICHUs, MPOBOJIUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJTYYCHHOTO 3HAUCHUS (PU3MUECKON BEJTMUNHBI;

pelaTh Ka4eCTBEHHBIC 3a7a9i: BHICTPAUBATH JIOTHUECKU HETPOTHBOPEUHBYIO
[ETNOYKY PACCYXKIEHUI C OMopoil Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYeCcKue SIBICHUS;

UCTIOJB30BaTh  TMPH  PEHICHWH  yYeOHBIX  3aJa4  COBPEMCHHBIC
WH(POPMAIIMOHHBIC TEXHOJIOTUH JIJIsI TIOMCKA, CTPYKTYPHUPOBAHMUS, HHTEPIIPETALINU
Y TIPE/ICTABJICHUS y4eOHOW U HAyIHO-TIOMYJISIPHON HH(DOpMAITUH, TTOTyYeHHON 13

Pa3IMYHBIX UICTOYHUKOB, KPUTUICCKH aHATM3UPOBATH TOJTy4aeMyt0 HH()OPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKHX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSICHEHHE TIPOLIECCOB OKPYXKAIOMIETO MHpa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHUH;,

UCITIOJIB30BaTh TEOPETHUYECKUE 3HAHUS MO (PHU3UKE B TOBCEAHEBHOW JKU3HU
st o0ecrieueHust 0€30MacHOCTH TPU OOPAILIeHUH ¢ TMPUOOPAMU U TEXHHUYECKUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI  COOJIOACHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpene;



paboTaTh B Tpynmne C BHINOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAUOHAIBHO PACIPEACHATh OOS3aHHOCTH W
IJIJAHUPOBATh AECATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K xoH1y oOyuenus B 11 kjacce npeIMETHbBIE pe3yJIbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAThL HA TMPUMEpax Pojib U MeCTO (U3NKH B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMHA, B MPAKTUUYECKON IEATEIbHOCTH JIFOJCH, LIEJIOCTHOCTh U E€IUHCTBO
(bu3HYecKO KapTUHBI MUPA;

VYUTBHIBATh TPAHUIBI TPUMEHEHWS W3YYCHHBIX (OU3UYCCKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU pPEUICHUU (PU3NUYECKUX
3a/1ad;

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMHUKN U KBAHTOBOW (DU3UKH: 3JIEKTPUUECKAsi TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JIEMCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAs WHIYKUMs, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM U JIBKYIIUMCS 3apsif, AJEKTPOMArHUTHbBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTepdepeHius, audpakius U TONSpU3aIUs  CBETa, JTUCIEPCHS CBETAa,
dotoanexkrpudeckuii 3¢ dext (pororddexT), cBeToBOE AaBICHUE, BOSHUKHOBEHHE
JMHEWYAaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHasT M HCKYCCTBEHHAs
PaAOAKTUBHOCTD;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DICKTPUUYECKUE, MATHUTHEIE,
ONITUYECKHE, IIEKTPUICCKYIO MPOBOAMMOCTD PA3JIMYHBIX CPEJT) M AICKTPOMArHUTHBIC
ABJICHUS (TPOLIECCHI), UCIIONB3YsT (PU3NYECKUE BEJIMYUHBI: 3JIEKTPUUECKUI 3aps,
CHJIa TOKa, DJIEKTPUUECKOE HAIpPsDKEHHE, SJIEKTPUUECKOE COMPOTHBICHHE, Pa3HOCTh
MOTEHIIUAJIOB, AJIEKTPOJBIKYIAS CcUjla, paboTa TOKa, MHAYKIHUS MAarHUTHOTO TOJIS,
cuiia Amrnepa, ciia JlopeHia, HHIyKTHBHOCTh KaTYIIKH, JHEPTUS AICKTPUICCKOTO U
MarHUTHOTO TOJICH, TICPUOJT U YaCTOTa KOJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsi
U CHJIA TOKA B MPOIECCe TApMOHMYECKHUX JIEKTPOMArHUTHBIX KosieOaHui, HoKycHOe
paccTosSTHUE M OINTHUYECKas CHJIA JIMH3BI, NIPU ONMUCAHMH TNPABWIBHO TPAKTOBATH
busnveckuif CMBICT HCIIOJIb3YEMBIX BEIWYMH, WX OO003HAUYEHUS W eIWHUIIbI,
yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE MAHHYIO (U3NYCCKYHO BEIUYHUHY C JIPYTHMH
BEIIMYMHAMU;

ONUCHIBATh H3YyUYCHHBIC KBAHTOBBLIC SBJICHUS M MPOLECCHl, HCIOIb3YA
¢bu3nYecKue BEIMYHMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, TIepro/] MoJIypacnaaa, YJHEPTUsl CBA3U



aTOMHBIX SIIEp, NpPU OINHUCAHUU TMPABWIHHO TPaKTOBATh (PU3UUECKUN CMBICI
HCTIOJB3YEMbIX BEJIMYMH, UX OOO3HAUECHHS M €IMHUIILI, YKa3bIBaThb (POPMYJIbI,
CBSI3bIBAIOLIME JaHHYIO (DU3MYECKYH0 BEJIMYMHY C JPYTUMHU BEJIWYMHAMH,
BBEIYHMCIIATH 3HAUCHUE (PU3MUECKON BETNYNHBI,

aHATM3UPOBATh (PU3MUECKHUE TPOIECCHI U SBJICHHS, UCIIOIB3YS (HU3UICCKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEIOBATENBHOTO U NapajlIeIbBHOTO
COCMHEHUSA TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHJIYKIINH, 3aKOH MPSAMOJMHEHMHOTO PaclpoCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEeHHE ODWHIITEeHa n1s (oTodrddekra,
3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsiia, 3aKOH COXpPaHEHUsI MacCOBOr0 4ucia, mocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTU4YECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHua;

CTPOUTh W OINKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHHWIO (PU3WYECKHUX SIBICHUN U
MPOLIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHHUN: MpPH 3TOM
dbopMmynupoBaTh MpoOJIeMy/3amady ¥ THIOTE3Y YyYeOHOTO DKCIICPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO OOOPY/IOBaHUS, MPOBOJIUTH OIBIT U
(hOpMyIMPOBATH BHIBOIBI,

OCYIIECTBJISTH MPSIMbIC U KOCBEHHbIE U3MEPEHUSI (PU3HUECKUX BEITUYUH, MIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CMOCOO U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/IbI OLIEHKH MMOTPEIIHOCTEN N3MEPEHHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYHMH C HUCIOJIb30BAaHUEM
NpSMBIX HM3MEPEHUM: MpPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
PEe3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (HU3UYECKUX BEIUYMH B BHUAC TAOIWIl H
rpaduKoB, JeNaTh BHIBOJBI IO pe3yJbTaTaM UCCIICAOBAHMUS;

coOMIoAaTh MpaBuia 0E30MacHOro Tpy/Ja MPHU MPOBEICHUU HCCIECIOBAaHUI B
paMKax yd4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIEOBATEIbCKOM W IMPOEKTHOM
JESATEIHbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONUCTB U JIAOOPATOPHOTO
000pyIOBaHHUS;

pemiath pacu€THblE 3aJa4d C SBHO 3aJaHHON (DU3MYECKON MOJIETbIo,
UCIIOJNB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3WYECKYIO MOJENb, BBIACHATh (GU3MUCCKUE BEIUIHHBI U (OPMYJIBI,
HEOOXOAMMBIC I €€ pEIIeHUs, MPOBOJUTh PACU€Thl U OLIEHUBATh PEATHHOCTDH
MOJIy4YeHHOTO 3HAYeHUS (PU3UUECKON BEIMYMHBI,



peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOMl Ha HM3YyUYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢buznueckue sBICHUS;

UCIOJIb30BaTh Opd  pemieHud  y4eOHbIX ~ 3a7ad  COBPEMEHHBIC
MH(}OpPMAMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIMH
U IPEJCTABIICHUS yUeOHOW U HAyYHO-NOMYJISIPHON MH(OpMAaINK, TOTyYEHHOU U3

Pa3IMYHbIX UICTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOIYyYaeMyt0 HH()OPMALINIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MallMH, HOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3jinyaTh YCIOBHUS X O0€30MMACHOIO UCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HY,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

HCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B TMOBCEIHEBHOW >KU3HH
i obecriedyeHus: 0€30MacHOCTU MPHU OOpalIEHUH ¢ MPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbSI M COOMIOICHUS HOPM IKOJIIOTUYECKOTO
IIOBEJICHUS B OKPYIKAIOILIEH Cpele;

paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPYNIbl, pPAlMOHAIBHO PpACHpEeNesaTh OOS3aHHOCTH U
IJIJAHUPOBATh AECATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJICKBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrtpoabubie| IlpakTnueckue
NpOrpamMMbI Bcero o0pa3zoBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
Paznen 1. DU3UKA U METOJbl HAYUYHOT'O IO3HAHUA
bubmuoreka [JOK
1.1 o 2 1
W3HMKa U METOJIbl HAYYHOTO TIO3HAHMS https:/m.cdsoo.ru/7FA1 bfT2
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
. 1
22 Auamiia / https://m.edsoo.ru/7f41bf72
bu6mmotexa [IOK
23 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 hitps:/m.cdsoo.ru/ 741 b7
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON 9 1 1 bubnuotexa [JOK
) TEOpPHHU https://m.eds0o.ru/7f41bf72
bubmuorexa [JOK
32 10 1 2
OcHOBBI TEpMOAHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6nuoreka [JOK

@a30BbIE IEPEXOBI

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



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

Hroro no pazneny

24

Pasnea 4. JIEKTPOANMHAMUKA

bubmuorexa [JOK
41 DUeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
42 [TocTosnHBIM 2nekTprUecKuil TOK. Toku B 12 bubnnoreka [IOK
) pAa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3aejioB H TeM (uudposbie)
Ne i/ Konrtpoasnbie | Ilpakruyeckue
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoTsI padoTsbI
pecypcbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MaruautHoe noJje. DJIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' WHIYKIIUS https://m.edsoo.ru/7f41¢97¢
Wroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
71 MexaHn4eCcKre U 3JIEKTPOMAarHUTHHIE 9 1 bubnnoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4eCcKUe U SJIEKTPOMAarHUTHHIE 5 1 bubnnoreka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onika 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Paszen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIUAIBHON TEOPUHU 4 1 bu6numoreka [JOK
) OTHOCHUTEIIBHOCTH https://m.edsoo.ru/741c97¢c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTBHI KBAHTOBON ONITHUKH 6 https://m.edsoo.ru/741c97¢c
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bu6mmoreka [IOK

4.2 4
Crpochue atoma https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHI ACTPOHOMUU U aCTPOPHUIUKU 7 bubmmorexa [IOK
https://m.edsoo.ru/741c97¢c

Hroro no pazneny 7
Paznen 6. OBOBILIAIOHIEE IIOBTOPEHUE

6.1 Oo6o0maromee MOBTOpEeHHE 4 Et?i?iriifsii??ﬂlc%c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

JIBrKeHre MaTepruaabHON TOUYKH 110

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara nu@pposbIe
Tema ypoka Koutpoabubie | IIpakTuyeckue
n/n Bcero H3y4eHust o0pa3zoBartejibHbIE
padoTsI padoThbI pecypeni
®u3uka — HayKa O MPUPO/IE.
1 Hayunsie MeT(})’;[(LI H03pHaII){I/I}I 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIEeTr0 MUpPa
Poab u mecTo pusuku B

) (hopMUPOBaHUH COBPEMEHHOM | bubnuoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEIHLHOCTH JIFOJEH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
JnBuxeHus. [lepemenienne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE IPSAMOJIMHEWHOE

4 neuxenue.Jlaboparopnas padora Nel 1 1 bubnnoreka LIOK
«M3yueHue IBUKEHUS TENa, https://m.edsoo.ru/ff0c3620
BpomierHOro ropu3oHTaANBHOY

5 PaBHOyCcKOpEeHHOE IPSAMOIMHENHOE 1 bubnnoreka [HIOK
JIBUKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOe majieHue. Y CKopeHue 1 bubnuoreka [JOK
CBOOOJTHOTO TAJICHUS https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe 1BUXeHUE. 1 1 bu6numoreka [JOK

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

okpyxxHoctu.JIabopaTopHas paboTa
No2 « I3yueHHeH NBUKEHHUE Tela 10

Tena. MomeHT cuiibl. 11ieqo cuibl.
Y cioBUsI paBHOBECHS TBEPIOTO TENa

OKPYKHOCTH»
[IpuHIUIT OTHOCUTENIBHOCTH
8 T"amunes. UaepnuanbHble CUCTEMBI bubmmorexa IIOK
’ p . https://m.edsoo.ru/ff0c3be8
orcuera. Ilepsriii 3akoH HproToHA
Macca tena. Cuna. [lpunnun
9 CYIIEPIIO3UIINM cHIl. BTOpoii 3aKoH bubmorexa HOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTona i1 MaTepuanbHON TOYKH
10 Tperuii 3akon HeroToHa 11t bubnuoreka [IOK
MaTEepHUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna
11 TspxecTd. IlepBas kocMuueckast bubmmorexa [OK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 KonTponbhas padota Ne 1 «3akoHbl
Hrrorona»
Cuna roctd. 3akoH 'yka. Bec
13 Tela J%,:gg aTopHas a60T};1K Ne 3 « bubnnorexa [OK
’ patop p - https://m.edsoo.ru/ff0c3e18
N3mepenue xecTKOCTH NMPY>KUHBD)
Cuna tpenus. Kosdduuuent tpenus.
Cwuiia COonpOoTHUBIICHHS TTPU JBHKESHUN
14 Tela B )KUIKOCTH WU Bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
raze.JlaboparopHas padora Ne4
«M3mepenne kodhumenTa TpeHus»
[TocTynarenbHOE U BpalaTeIbHOE
15 JBIKEHHE a0COJIFOTHO TBEPOTO bu6mmotexa [IOK

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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NMmynbsc MaTepuasbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.

bu6mmotexa [IOK

16
Nmnynbe cuibl. 3aKOH COXPAHEHUs https://m.edsoo.ru/ff0c43d6
uMmIynbsca. PeakTuBHOE ABIKEHHUE
PaboTa 1 MOIITHOCTH CHIIBI.

17 Kunernueckas sneprus bubmuorexa [JOK
MaTepuaIbHOWTOUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOMAHEePTUun
[TorenmmanpHas 3HEPTHS.

[ToreHimanpHast SHEPTUS YIPYTO
18 nepopMUPOBAHHOM 11':[) ZIHIIEIT Bubmiorexa [JOK
pymp PYXCHIEL https://m.edsoo.ru/ff0c461a
[ToTenuuanbHas SHEprus Tena
BOJIM3U MOBEPXHOCTU 3EMJIU
bubmuorexa [JOK
18 Pemenne 3amau
s https://m.edsoo.ru/ff0c478c
Jlaboparopnas pabota Ne5
19 «M3ydeHue 3aK0Ha COXpaHEHUs
MEXaHUYECKON IHEPTUI»
KontponsHas padora Ne2 mo teme
20 «Kunemaruka. Jlunamuka. 3aKoHbI bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE)
OCHOBHBIE MOJIOKEHUS
. bubmuorexa [JOK
21 MOJIEKYJISIPHO-KUHETHYECKON TEOPUH.
https://m.edsoo.ru/ff0c4dc2
Bbpoynosckoe nuxkenue. Jubdysus
XapakTep IBUKEHUS U
2 B3aMMO/ICHICTBUS YACTHI] BEILIECTBA.

Monenu CTpoeHMsI Ta30B, JKUIAKOCTEN
U TBEPJIBIX TEI



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Macca monekyn. Konuuectso

23 Bewecta. [locrosinHas ABoraznpo
TennoBoe paBHoBecue. Temmeparypa

24 u e€ uzmepenue. lllkana remneparyp
Lenbcus

75 WUneanpusiii raz 8 MKT. OcHOBHOE bu6mmotexa [IOK
ypasHenue MKT https://m.edsoo.ru/ff0c4fde
AOcormoTHas TeMITepaTypa Kak Mepa

2% CpeaHEN KHHETUYECKON dHEPIUun bubnuotexa [JOK
JBUYKEHUSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneepa-Kianeiipona

27 3akoH [lanbToHa. ['a30BbIC 3aKOHBI
Jlaboparopnas pabota Ne6

28 «IKCIIepUMEHTAIbHAS TPOBEPKaA
3akoHa ['eii-JIroccaka»»

29 H3omnporiecchl B uealIbHOM T'a3€ U UX bu6nmoreka [JOK
rpaduyecKoe MpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOAMHAMUYECKON CUCTEMBI U

30 criocoOb! e€ n3menenus. Konuuectro bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOI'O UJ€ATbHOTO
raza

31 Buns! Teruionepenaun Bubamorexa LIOK

https://m.edsoo.ru/ff0c5c36

1 VY nenbHas TEIIOEMKOCTD BEIICCTBA. bu6mmorexa [IOK

KomnyecTBO TENIOTHI pu

https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
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Teruionepenade. AquadaTHbII
poIiecc

[lepBblii 3aKOH TEPMOAUHAMUKH U

bubmuorexa [JOK

33
€ro NPUMEHEHHE K U30IporeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTumocTs mpo1ieccoB B
34 npupoie. Bropoii 3akoH bubmorexa OK
PHPOAC. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU
35 [Mpunuun nevicreus u KI1J[ TeruioBoi bu6mmotexa [IOK
MalluHbI https://m.edsoo.ru/ff0c600a
36 Umkn KapHo
37 DKOJOTHYeCKHe MPOoOIeMbl
TETUIO’HEPTeTHKU
33 O6o6maromuii ypok «MoJexynspHas bubmuorexa [JOK
¢buznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHast padota Ne 3 mo teme
39 «MozpeK s HESI ¢uznka. OCHOBBI bubamorexa [IOK
YIAP ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKIY
40 [TapooOpa3zoBanue 1 KOHICHCAIIHS. bubnuoreka [HIOK
Hcnapenue u KkumneHue https://m.edsoo.ru/ff0c63b6
AOCOITIOTHAS M OTHOCUTEIIHHAS
41 BJIAJKHOCTB BO3ayxa. HachlleHHbII bubmorexa OK
R, - https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHS
. bubnuorexa [JOK
42 CBOMCTB KpHUCTAILIOB. JKunkue

kpuctayibl. CoBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c6510
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[InaBieHue u KpucTauIM3anus.

bu6mmoteka [IOK

43 VY neapHas TeNI0TAa IUIaBJICHUS.
A https://m.edsoo.ru/ff0c6708
Cybnumanust
bu6mmotexa [IOK
44 VYpaBHeHHME TEILUIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DnekTpu3aius Tesl. DIEeKTPUUECKU
45 3apsi. JIBa BUIa SJIEKTPUUYCCKUX bubnnorexa [OK
PAA. P https://m.edsoo.ru/ff0c6bce
3apsiIoB
IIpoBOAHUKH, TUDIIEKTPUKA U
46 H(E)J'I OBOJIHUKHU 3aK(I;)H COXpaHEHHUS bubmorexa HOK
yip ' P https://m.edsoo.ru/ff0c6bce
AIEKTPUIECKOTO 3apsiia
B3aumoaeiicTBue 3apsi0B. 3akoH
47 Kynona. TouedHEBIN DIIEKTPUUECKUN bubnnorexa [OK
y ) p https://m.edsoo.ru/ff0c6ced
3apsi
Hanpssk€HHOCTB 211EKTPUYECKOTO
43 nosist. [IpuHIMN cynepno3suuuu bubnuoreka [HIOK
BJIEKTPUYECKUX ToJeH. JInHun https://m.edsoo.ru/ff0c6df2
HAPSIKEHHOCTU
Pabota cuit 3eKTpocTaTHYecKoro
49 noist. ITorennman. Pa3zHocts bubnnorexa [OK
' At https://m.edsoo.ru/ff0c6£00
IIOTEHI[UAJIOB
IIpOBOIHUKY U TUDIIEKTPUKHU B
50 3npeKT OCTaTUYECKOM anne bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
. bubmnorexa LIOK
51 OnektpoémkocTh. Konaencarop 1

https://m.edsoo.ru/ff0c7126
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52

DNeKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsDKEHHOT0 KOHIGHCATopa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabora Ne 7
"M3MepenHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMT TEHCTBYSI K IPUMCHEHUE
KOHJICHCATOPOB, KOMTUPOBAILHOTO
arrapara, CTpyHHOro IpuHTepa.
DneKTpocTaTUYeCKas 3aluTa.
3azemiIeHHE HIIEKTPOIIPUOOPOB

55

DNEeKTPUYECKHI TOK, YCIIOBHS €r0
cyuiectBoBanus. [IoCTOSHHBIN TOK.
Cuua Toka. Hampsiokenue.
Conpotusnenue. 3akoH Oma Ju1st
y4acTKa e

56

ITocnenoBarenbHOE, apalieNbHOE,
CMEIIaHHOE COeIMHEHHE
poBoIHUKOB. JlabopaTopHas pabota
Ne8 «M3yueHune cMelaHHOro
COEJIUHEHUS PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c740

57

PaboTa 1 MOIIIHOCTB 3JIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1l OJTHOM (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlJaboparopHas pabora
No9 «M3mepenune I/1C ncrounuka
TOKa ¥ €T0 BHYTPEHHETO
CONPOTHBIICHUSD»

bu6mmotexa [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAas MPOBOIUMOCTb
TBEP/IBIX METAJIOB. 3aBUCUMOCTD

> COTPOTHUBIICHUS METAJIOB OT
Temrneparypsl. CBepXIpOBOIUMOCTb

60 DNEeKTPUYECKHI TOK B BAKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TonmynpoBOIHUKH, KX COOCTBEHHAS U

61 MpUMecHas MpoBOAUMOCTb. CBOICTBa bubnunoreka [IOK
p—nh-niepexoja. https://m.edsoo.ru/ff0c84ae
[TosryrpoBOTHUKOBBIE TPHOOPHI
DNEeKTpUYECKH TOK B paCTBOpPax U

62 pacruiaBax 3JIEKTPOIUTOB. bubnnoreka [IOK
DJIEKTPOJIUTUYECKAS TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DIEeKTPUYECKHI TOK B ra3ax.

63 CamMocTosTenbHbIN U bubnuoreka [HIOK
HECAMOCTOSITEIbHbBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUUYECKOE bubnuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuii ypok bubnmoreka [JOK
«DNEKTPOANHAMUKA https://m.edsoo.ru/ff0c88be
Kontposbnas padora Ne4 o teme

66 «Qnekrpocraruka. [TocTosHHbIN bubnnoreka [IOK

SHCKTpI/I‘IeCKI/Iﬁ TOK. TOKH B
PA3JIMYIHBIX CPEaAX»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepBHbIil ypok 1 bubanorexa LOK
P Ypor. https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600marommii 1 bubnuoreka [HIOK
ypok no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Konrtpoasubie | Ilpakruyeckue
n/n Bcero usyuenusi | o0OpazoBaTeibHbIE
padoTsI padoTsbI
pecypcsl
ITocTossHHBIE MAaTrHUTHI U X
| B3auMoercTBHE. MarHUTHOE MOJIE. | bu6nmmoteka [JOK
Bekxtop MarHuTHOM MHIAYKIUU. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOM MHIYKUWH
MarauTHoe€ 1oJjie MPOBOJHUKA C
) tokoM. OnbIT Dpcrena. 1 bu6nmmoteka [JOK
B3anmopeincTere MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHuas pabota Nelsx
3 «W3yuenne MaroHuTHOTO OIS 1 1 bubnnorexa [OK
i https://m.edsoo.ru/ff0c98fe
KAaTYIIKU C TOKOM»
JleficTBe MarHUTHOTO IOJIA Ha
4 MPOBOIHUK ¢ TokoM. Cuita AMmmepa 1 Bubmoreka [JOK
p ’ pa. https://m.edsoo.ru/ff0c9ac0
T
JlelicTBME MArHUTHOTO TOJIS HA
5 JBUKYITYIOCS 3apSKEHHYIO | bubnuoreka [HOK
yactuiy. Cuna Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JlopeHna
DIIeKTpOMarHuTHasE MHYKITUS.
[ToTok BEKTOpa MarHUTHOMN
6 unaykiuu. DJ1C naaykuuu. 3akoH 1

3JIEKTPOMAarHUTHOW MHIYKLIUU
®apajnes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHuas pabora Ne2
«MccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ HUHAYKIOUW

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTD. fBIEHUE
camounaykiuu. 3J1C
CaMOMHIyKIIUU. DHEPrus
MarHUTHOTO TOJISl KATYIIKH C TOKOM.
DNIEeKTPOMarHuTHOE ToJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSHHBIE MATHUTHI,
JJIEKTPOMAarHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIN
3JIEMEHTAPHbIX YaCTHII,
WHIYKIMOHHAs II€Yb

10

O606maromuii ypok «MaruutHoe
noJie. DJIEKTpOMarHuTHas
WHTyKIIHSD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponsnas padorta Nel mo teme
«MarHuTHoe 1oJe.
DJIEKTpOMarHuTHask UHTYKLIHS

bu6mmotexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUUECKHE
kosiebanus. ['apMoHnueckue
KosieOaHus. Y paBHEHUE
rapMOHHYECKUX KOJIEeOaHuU.
[peBpamienue saeprun

bu6mmoteka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabora
Ne3«UccnenoBanue 3aBUCUMOCTH
HIeproJIa MAJIbIX KOJIeOaHMii rpy3a Ha



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HUTH OT JJIMHBI HUTHU U MaCChl
rpy3a»

14

KonebarenbHbIil KOHTYD.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJICATBHOM
KoJIe0aTeTbHOM KOHTYpE. AHAJIOTHSI
MEXK/1y MEXaHUUECKHUMU H
3JIEKTPOMAarHUTHBIMU KOJICOAaHHSAMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHEPI'MU B UACAIIBHOM
K0JIeOAaTEITbHOM KOHTYpE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXaronmx
KosieOaHusx. BeHyX1eHHBIE
MeXaHUYECKHe KoJIeOaHms.
Pe3onanc. BeiHyX1€eHHBIE
SJICKTPOMArduTHBIC KOJIEOaHUA

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cbb86

17

ITepemeHHBIN TOK.

CuHycouanbHblid IEPEMEHHBIN TOK.

MOLIHOCTb IEPEMEHHOI0 TOKA.
AMIUIUTYIHOE U JIEHCTBYIOLIEE
3HaYeHHE CUJIbI TOKA U HAIPSIKEHUS

bu6mmotexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepezaaya v noTpedaeHue
3JIEKTPUUECKON SHEPTUN

19

VYCTpoiCTBO U MPAKTUUECKOE
MPUMEHEHHUE JIIEKTPUIECKOTO
3BOHKA, T€HEPATOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU TTPU
IPOU3BOJICTBE NIEKTPOIHEPTUH.

20 KynbTypa ncnosibzoBanus
3JIEKTPO3HEPIUH B IOBCETHEBHOM
KU3ZHU
MexaHn4yecKkue BOJIHBI, yCIOBUS

acnpoctpanenus. [lepuon.
21 IéKOppoCTI)ppaCHPOCTpaEGHI/ISI U Bubnmorexa [IOK
https://m.edsoo.ru/ff0ccas54

JutMHa BOJIHBL. [lonepeuynsie u
MIPOJI0JIbHBIE BOJIHBI

2 3Byk. CKOpOCTB 3ByKa. [ pOMKOCTH bubmuorexa [JOK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMArHUTHBIE BOJIHBI, UX

23 CBOMCTBA U cKOpocCTh. [Ikana Bubmnorexa LOK

https://m.edsoo.ru/ff0ccfe

AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIIBI paTuOCBA3U U

24 TeneBuAeHus. Pa3Butue cpeacTs
cBa3u. Pagunonokanys

75 KonTponpsHas padora N2 bubnuoreka [HOK
«Konebanust u BOITHBD) https://m.edsoo.ru/ff0cc618
[IpsimonHENHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOJHOM cpejie. bubnuorexa [JOK
ToueuHblil uCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI

27 oTpaxkeHud cBera. [loctpoenue bubmorexa OK

M300paXeHUH B IUIOCKOM 3€pKajie

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomienue cera. [lonnoe
BHYTPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroma moiaHoro
BHYTPEHHETO OTPAXKECHHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cd7f6

29

Jlaboparopuas pabota Ned
«M3mepeHne nokasarens
IIPEJIOMJICHUS CTEKIIa»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenne nzo0pakeHuit
B JInH3e. POpMyIia TOHKOH JIMH3BI.
YBenuueHue JIMH3bI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cddle

31

JlaboparopHas padota Ne5
«HccnenoBanue CBOMCTB
M300paKEHHM B JIMH3AX)

32

Hucnepcus ceera. CiioxXHBINA COCTaB
6enoro csera. L{Ber. JlabopaTopHas
paborta Ne6 «Habmronenue
JIUCTIEPCUU CBETA»

33

WnTepdepentus ceera. Audpakius
cBeta. JludpakiumoHHas peneéTka

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ced22

34

[lonepeyHoCTh CBETOBBIX BOJIH.
[Tonspuzanusa ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

JlaboparopHas pabota Ne7
«3mMepeHue JUIMHBI CBETOBOM
BOJTHBDY

36

I PpaHHuIibl IPUMCHUMOCTH
KJ1aCCUYECKON MEXaHUKH.
HOCTy.]'IaTBI CHGHH&HBHOﬁ TCOPHUU
OTHOCHUTCIIBPHOCTHU

bu6mmotexa [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeJJICHUE bubamorexa [OK
AAHOBP ] g https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKPAIICHUE JJTUHBI
DHeprus u UMIYJIbC
13 pensiTuBUCTCKON yacTulbl. CBsI3b bu6nnoreka LIOK
MacChl C SHEPIUEN ¥ UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KontponpHas pabora Ne3 «OnTHka.
39 OCHOBEI CITEIMAILHON TEOPUH Bubmorexa OK
P https://m.edsoo.ru/ff0cf6f0)
OTHOCHUTEIIbHOCTH
40 ®oronsl. Popmyia [Inanka. bubnuoreka [IOK
DHeprus ¥ UMIyJbc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEI0BaHNE 56 [IOK
uoInoTeKa
41 oroaddexra. OnbiTol A. T
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTordhekra. YpaBHEHHE
42 Ounmreitna 1 porodsddexra bubamorexa [IOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» dportosddexra
JaBnenue ceera. OnwiTe [1. H.
43 JlebeneBa. XuMuueckoe JeicTBre bubmmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoucTBa u
44 MPaKTUYECKOe MPUMEHEHUE:
dboTo31eMeEHT, HOTOIATIUHK,
CoJTHEYHas OaTapesi, CBETOAUO
45 Pemenue 3ama4 mo TeMe « 3JEMEHTBI bu6mmotexa [IOK

KBAaHTOBOM ONTHKH

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d0302

Mogens aroma Tomcona. ONIbITEL

46 Pesepdopna o paccesauio o- bubmorexa OK
https://m.edsoo.ru/ff0d091a
yactull. [Imanerapuas Mozgenb atoma
bu6mmotexa [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomeHue GOTOHOB

43 IIPU IEPEXO0/I€ aTOMa C OJTHOTO bubnuoreka [HOK
YPOBHS 3HEPTrUH Ha IPyrou. Bubl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BousiHoBBIE cBOMCTBA YacTUL. BOJTHBI

49 ne bpoina. KopnyckynsipHo- bubmuorexa [JOK
BOJIHOBOI tyanu3m. CrioHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4eHUE
OTKpbITHE PAJIMOAKTUBHOCTH.

50 Omnwitel Peszepdopaa mo bubnmoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITyYEHUS
CsoticTBa anbda-, 6era-, raMmma-

51 u3JlydeHus. BiausHue
pPaauOaKTUBHOCTU Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

5 M3otomel. Anbda-pacna. bubnnoreka [IOK
DNEKTPOHHBIN U TIO3UTPOHHEIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-u3inyuenue
DHeprus CBsI31 HyKJIOHOB B ;Ivz[pe. BuGmiorexa LIOK

53 S nepHbie peakuuu. S nepHbIi

peaktop. [Ipo6iieMbl, IEPCIIEKTUBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
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OKOJOTHUYCCKUEC aCIICKTHI ﬂﬂepHOfI
OHCPI'CTUKHU

54

DneMeHTapHbIe YacTHUIlbl. OTKPBITHE
no3utpoHa. Merosl HaOMIOEHUS U
pEruCTpaIiK 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMeHTaIbHbBIE
B3anMojeicTBus. EquHCTBO
(bu3nIecKoil KapTHUHBI MUpa»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heba. Co3Besus,
SIpKUE 3BE3/1bl, TJIAHETHI, UX
BuauMoe asmkeHue. ConHeuHas
cHcTeMa

56

Conuie. ConHeyHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI IJTaBHOM
nocleA0BaTeIbHOCTU. BHyTpeHHEee
cTpoenue 3B&311. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKICHUN 1
sBostonny CoHIa U 3BE3]

58

Mnineunsiii [1yTe — Hama
T'amakTuxa. IlonoxxeHune 1 IBHKCHIE
Coinna B I'amaktuke. ['anakTuky.
UEpHble ABIPHI B AJIpax rajgakTHK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonbIiioro B3psIBa.
PenukToBOE M3myUueHue.
Meraranaktrka



https://m.edsoo.ru/ff0d0e38

60

Hepermennsie npo6iemsl
aCTPOHOMHH

61

Kontponbnas pabora N4
«DIIeMEHTHI ACTPOHOMUH U
acTpoU3UKI»

62

Oo6o06maromuii ypok. Ponb ¢pusnku
1 aCTPOHOMHUHM B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH chepax IesaTeTbHOCTH
YyeJI0BeKa

63

O6o06maromuii ypok. Pois u Mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

64

O6o6maromuii ypok. Pons
¢bu3nvecKoii Teopuu B
(bOpMUPOBAHUY IPEIICTABICHUI O
(bu3MYIeCKOi KapTHHE MHUpa

65

O6o06maromuii ypok. Mecto
(bu3nIeCKOil KapTUHBI MUPA B
o0ImIeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEICTABICHUIN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe 1nose.
ONEeKTpOMarHuTHasE MHAYKIHS

67

PesepBublit ypok. OnTuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCUTEIBHOCTHU




68

Pesepnbriii ypok. KBanToBas ¢usuka.

DJIeMEeHTBI aCTPOHOMUH U
acTpoU3UKU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e ®usuka, 10 knacc/ Mskuwwes I'.4., byxoBueB b.B., Cotckuii H.H. noa pepakuuei
MapdeHTbeBom H.A.,

AKUMOHepHoe 0buecTBO «M3aaTenbeTBO «pocBeLleHmne»

e ®usumka, 11 knacc/ Mskuwes I'.J1., Byxosues b.b., YapyrnH B.M. noa pepakumen
MapdeHTbeBom H.A.,

AKUMOHepHoe 0buecTBO «M3aaTenbeTBO «pocBeLleHmne»

METOANYECKHNE MATEPUAJIBI JIJISI YUUTEJIA
A.lN.PbiMkeBn4 10-11 3a4a4HKK

B.A. bypoB 1 ap. Yactb 1.2 MexaHuka.Tennota. lNocobue ana yumtens."lMpoceellenune"”, 1967r
®dusunka KoHTposibHble paboTbl B HOBOM dopmaTte 11 kn. U.B. FTogosa." UHTenekT-LeHTp"
MockBa, 2011 IHTerpupoBaHHbie ypokn pusnkn. 7-11 knaccel .M.B. TopnoBa " Bako", MockBa
2009 MoypouHble pa3paboTku no ¢msmke 11kn,10 kn B.A.Boskos "Bako",Mocksa 2011

MporpamMmbl 06Le06pasoBaTesibHbIX yupexkaeHmn. Pusuka 10-11 .Ast.MM.tol. CaeHko

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

HNHTEPHET

http:// school-collection.edu.ru
http:elkin52.napod.ru/
http:// class-fizika.ru/
http:// www.fizika.ru/
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