


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o pusuke 6a30BOTO YPOBHS Ha YpPOBHE cpeHero ooiiero oopa-
30BaHMs pa3paboTaHa HA OCHOBE MOJIOKEHHI U TpeOOBaHUI K pe3yJibTaTaM OCBOE-
HUsI OCHOBHOW 00pa3zoBaresibHOM mporpaMmsbl, npeacraBieHHbix B @PI'OC COO, a
Takke ¢ yud€tom deneparbHON pabodeil mporpaMMbl BOCIIMTAHHS W KOHIICTIIIAN
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUIX
Poccuiickoit denepaiuu, peanu3yronx OCHOBHbIE OOpa3oBaTelIbHBIE MPOTpaM-
MBI.

Conep:xanue mporpaMmsbl 1o (M3HMKE HaIpaBiIeHO Ha (GOPMUPOBAHUE €CTe-
CTBEHHO-HAY4YHOU KapTUHBI Mupa oOy4daronuxcst 10—11 kimaccoB mpu 0o0yuyeHUn ux
¢bu3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOJXOJa.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusiM OPI'OC COO k mnaHupye-
MBIM JTUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHUs, a
TaK)K€ YUUTHIBAET HEOOXOUMOCTh pPeaM3ali MEXKIIPEAMETHBIX CBsI3el (DU3UKHU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
ey U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pE3yNbTaThl OCBOCHUS Kypca (PU3MKH: JIMYHOCTHBIE, METANPEIMETHBIE, MTPEAMET-
HbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJIAHUPYEMBbIC PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOydeHusl.

du3nka KaK Hayka 0 HauOosiee 00X 3aKOHAX MPUPOIbI, BHICTyIAs B Kaue-
CTBE Y4eOHOTro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBINA BKJIAJl B CHCTEMY 3Ha-
HUN 00 okpyxkatorieM Mupe. IKombHBIN Kypc (U3HKKH — CHCTEMOOOpa3yromui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
Jie’KaT B OCHOBE IMPOIIECCOB U SIBJICHUM, U3ydaeMbIX XUMUEH, Onosioruei, gpusnde-
ckoi reorpadueit u actpoHomueid. Mcnoib3oBaHUe U aKTUBHOE MPUMEHEHHUE (Pu-
3MYECKUX 3HAHUM OMpeJeNsieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOIOTHI
B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOJyYEeHHsI HOBBIX MaTepH-
aJIOB C 33/JIaHHBIMU CBOMCTBaMHU M Apyrux. M3yduenue Qu3vku BHOCUT OCHOBHOM
BKJIaJl B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa OOy4aroluXcs, B
dbopMupoBaHUE YMEHUI MPUMEHSTh HAYYHBIM METOJ MO3HAHUS MPU BHITIOJHECHUU
UMU y49eOHBIX UCCIIEOBaHUM.

B ocHoBy kypca pu3uku njisi ypoBHSI CpeHEro o01ero o0pa3oBaHus MOJIO-
YKEH Psil ujed, KOTOpPbhIe MOXKHO pacCMaTpyBaTh KaK MPUHIIUIIBI €r0 OCTPOSHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SIBJISICTCSl JIOTUYECKH 3a-
BEPIIEHHBIM, OH COJICP’KUT MaTepHasl U3 BCEX pPa3AesioB (DU3MKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuas Kypca GU3UKH 00b-
eANHEH BOKPYT (u3MUecKkux Teopuid. Benymum B Kypce sBisgercs: (popmMupoBaHue
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.



Hoes cymanumapuszayuu. E€ peanuzauus npeanonaraeT UCIoiIb30BaHUE Ty-
MaHUTAPHOTO MOTEHIMaNa (PU3NUEeCKON HAYKH, OCMBICICHUE CBSI3U pa3BUTUS (DU-
3UKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPDABCTBEHHBIMU U
HKOJIOTUYECKUMU TIPpoOIeMaMu.

Hoes npuxnaonou nanpaerennocmu. Kypc Quznku mpeanosaracT 3HAKOM-
CTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOIMYECKUX MPHIIOKEHUIN N3yUYEeH-
HBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi OCPEICTBOM BBEACHUS JIEMEHTOB COAEP-
YKaHMs, MOCBAIIEHHBIX YKOJOTUYECKUM IPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI-
3aHbI C Pa3BUTHUEM TEXHUKH M TEXHOJIOTUH, a TaKxKe 00CyKJIeHHUs MPOOIeM paluo-
HaJIBHOT'O MPUPOIONOJIB30BAHUS U IKOJIOTHYECKOI 0€30MMaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3UKU Ha yPOBHE CpEeIHEro olIiero o6-
pa3zoBaHus SBIAIOTCA (pusmueckue Teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON TEOpUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IMPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, FPaHUIAX MPUMEHHMO-
CTH TEOPHUH, 111 OMUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHHUI U MPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0 B Kypce (PU3UMKHU peallu3yeTcsl Mpexse
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Jliisa 6a30BOro ypoBHsI Kypca (DU3MKU — 3TO HMCIIOJIb30BAaHUE CHCTEMbI (PPOHTANb-
HBIX KPAaTKOBPEMEHHBIX dKCIEPUMEHTOB U J1A0OPATOPHBIX padOT, KOTOPbIE B MPO-
rpaMme no Qu3uke oObEAMHEHBI B OOUIMI CHUCOK YYEHHUYECKHX MPAKTUYECKHX
paboT. Beienenue B yka3aHHOM IepeyuHe J1a00paTOpHBIX paboT, MPOBOJUMBIX AJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCSA yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHWs kaOunera Qusuku. llpu
TOM 00€ecreurnBaeTCsl OBIaJAeHUE 00YUYaIOIMMHUCS YMEHUSIMH TPOBOJUTH KOCBEH-
HbI€ U3MEPEHHUSI, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETUYMH U MOCTAHOB-
KY OIBITOB IO IMPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yIENsSeTCs PEUICHUI0 PacUYE€THBIX M KaYECTBEHHBIX 3a-
nad. IIpu 3TOM J71s1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SIBHO 3a-
JAHHOM (PU3MYECKON MOJENbIO, MO3BOJIAIONINE MPUMEHATh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjierna Kypca, TaK U MHTETpUPYs 3HAHUS U3 pas-
HBIX pa3fenoB. J[JI1 KaueCTBEHHBIX 3a7ad IMPUOPUTETOM SIBISIOTCS 3aJaHMs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYXKarouleu
XKU3HH, TpeOyroume BbhIOOpa (U3MYECKON MOAENHd AJid CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY 00€CTIeUeHHNI0 Y4eOHOro mporiecca 0a30Bbli ypOBEHb Kypca (pu3u-
KM Ha YpPOBHE cpeiHero ooimero oOpa3oBaHUs JOJDKEH HM3y4aThCs B YCIOBHUSAX
peIMETHOr0 KaOuWHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTeCTBEHHO-HAYYHOTrO 1UKJa. B kabuHeTe GU3MKHU JOJDKHO OBITH He-
o0xoaumoe J1abopaTopHOEe OOOpYAOBAaHME IJISl BBIOJIHEHUS YKa3aHHBIX B IPO-
rpaMMe Mo (pU3MKe YYCHMUECKUX MPAKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000-
pyllOBaHUE.



JleMoHCTpanmoHHOe 00opymoBanue (popMUPYETCS B COOTBETCTBUU C MPHH-
IIUTIOM MUHUMAJIBHOW JTOCTATOYHOCTH M OOECMEYMBAET IMOCTAHOBKY MEPEUNCIICH-
HBIX B MMporpaMMe o (u3HMKe KIOUEBBIX AEMOHCTpPALUN ISl UCCIIEOBAHUS U3Y-
YaeMbIX SIBJICHUH U MPOIIECCOB, YMIUPUUECKUX U (QYyHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUM.

JlaGopaTopHoe 000pya0BaHUE ISl YUCHUYECKUX MPAKTHUYECKUX padoT dop-
MUPYETCS B BUJE TEMATUYECKUX KOMILIEKTOB U 00ECIIEUNBAETCS B pacu€re OJIHOTO
KOMILJIEKTa Ha JByX oOydarouuxcs. TeMaThyeckue KOMIUIEKTHI JaOopaTOPHOTO
000pyZ0BaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCHOJb30BaHUM aHa-
JIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX HU3MEPUTEIHHBIX CH-
CTEeM B BHJIE ITU(PPOBBIX Ja00paTOPHUHi.

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

e (opmMupoBaHue MHTEpEca U CTpeMJICHUs 00yJarOIIUXCsl K HAYYHOMY U3Y-
YEHUIO MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYyaIbHBIX U TBOPUYECKUX CIOCO0-
HOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME Hay4HOTO MUPOBO33PEHUSI KaK pe3yJibTaTa M3y4eHHUS OC-
HOB CTPOEHUS MaTepUu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (opmMupoBaHUE YMEHHUI OOBSICHATH SIBIICHHUS C MCIOJIb30BaHUEM (huU3nUe-
CKHMX 3HAHUW U HAYYHBIX J10Ka3aTEJIbCTB,;

e (opmMupoBaHue NpeNCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B

npoIriecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

e TMpuoOpeTeHne CHUCTeMbl 3HaHUW 00 OOmMX (PU3UUECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPHUSX, BKIIOUAs MEXaHUKY, MOJEKYJSIPHYIO (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupOBaHHE YMEHUN MPUMEHSITh TCOPETUUECKUE 3HAHUS JJII OOBsICHE-
HUS (PU3MYECKUX SIBJICHUM B MPUPOJAE U JIJIsi IPUHATHS MPAKTUYECKUX pe-
IICHUN B TOBCEJHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pelIeHUs] Pa3IMYHBIX 3a/1ad C SIBHO 3aJlaHHON (pu3u-
YECKOM MOJIENIBI0, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHUE
dbu3nyecKkoil MoJIeNu, aJleKBAaTHOM YCIOBUSIM 3aa4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U TPUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOLILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(bU3MYECKUX SKCIMEPUMEHTOB, aHAJIM3a W WHTEpIpeTanur UHPOpMaIuu,
OTIpEENICHHS] TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHME YCJIOBHM JUISl PA3BUTHS YMEHUU MPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETLHOCTH.



Ha usydenue ¢pusuku (6a30BbIi YpOBEHB) HA YPOBHE CpeIHETO 001Iero oopa-
3oBaHusa orBoauTcs 102 yvaca: B 10 kiacce — 68 yacoB (2 yaca B Hepento), B 11
kiacce — 34 gacoB (1 yac B Heneo).

[Ipennaraemerii B mporpamMme Mo (GU3MKe MepedeHb JTa00paTOPHBIX U MPaK-
TUYECKUX PabOT SBISCTCS PEKOMEHIIOBAaHHBIM, YUHUTENh JIETaeT BHIOOpP MpOBEE-
HUs JTa0OPATOPHBIX PadOT U OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOCHHOCTEH
O0yJaroITIXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

dusuka — Hayka o npupojie. Hayunbie METOAbI TO3HAHUS OKPYKAIOIIET0 MU-
pa. PoJib 3KcriepyMeHTa M TEOPUH B MPOILIECCE TMO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (U3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBbHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble U IU(POBBIC W3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JaT-
YHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, HUX IMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKeHHE. ['paduku 3a-
BUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUSI, ITyTH U MEpEMEILCHUs] MaTepualb-
HOM TOYKHU OT BPEMEHU.

CBoboaHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBrkeHue. IBUKEHUE MaTepHalbHONW TOYKH IO OKPYXKHO-
CTU C TMOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasg CKOPOCTb, JUHEWHAA CKO-
pocTh. Ilepuoa u yactora obpaiienus. [{[eHTpocTpeMUTEILHOE YCKOPEHHE.

TexHuyeckne yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETpP, JBU-
YKEHHE CHApSIOB, LICTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJI30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue nBrxeHus Tena, OpOIIEHHOTo MO YIJIOM K TOPU30HTY U TOpH-
30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBbIO ONPENEICHU MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXIY IYyTAMH, MPOWJECHHBIMHA TEJIOM 3a IO-
CJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBUXKE-
HUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3yuenune aBMKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutensHOCTH ['amuies. Ilepsowiii 3akoH Hptorona. Muepuu-
aJIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3uinuu cui. Bropoi 3akon HproToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTepUabHBIX TOYEK.

3akoH BceMHpHOro TAroreHus. Cuia Tsoxectu. llepBas kKocmuyeckas CKo-
pOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokosd. Kosddunuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJbl OTHOCUTENBHO OCH BpaileHus. [lneuo cumbl. Y ciioBus paBHO-
BECHS TBEPAOTO TENA.

TexHudeckue YCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: ITOAUIMUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM TOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanue yciaoBUM PaBHOBECHUS TBEPAOIO TEJA, UMEKOIIETO OCh Bpallle-
HUSL.

Tema 3. 3aKonbl cCOXpaneHus 6 MexanuKe

NMnynbc MatepualibHOW TOYKH (TeJa), CUCTEMBI MaT€pUaIbHbIX To4YeK. M-
MyJbC CWJIbl U MU3MEHEHHE MMITyJibca Tella. 3aKOH COXpaHEHUs uUmmyiibca. Peak-
TUBHOE JIBUKECHHUE.



Pabora cuibl. MOIIHOCTH CHUJTBL.

Kunerndeckas sHeprusi MmatepuanbHON Touku. Teopema 00 M3MEHEHUH KH-
HETUYECKOM YHEPTUU.

[TorenunansHast sHeprud. [loTeHunanpHas 3HEprust ynpyro aeopMupoBaH-
HOMW npyxuHbl. [loTeHIInanbHas sHEprus Tenaa BOJINU3H MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHble U HENOTEHIHMAIBbHBIE CUJIbL. CBSI3b pabOTHI HEMOTEHUUATb-
HBIX CHJI C UBMEHEHHUEM MEXaHWYECKON SHEPTUH CUCTEMBI TEJ. 3aKOH COXPaHEHUS
MEXaHUYECKOM SJHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCoMOTHO HEYNIPYTOro yaapa ¢ IOMOUIbIO ABYX OJIMHAKOBBIX HU-
TSHBIX MasiTHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIbI C U3BMEHEHHEM MEXaHUYECKOW 3HEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3NHOBOTO JKI'YTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHnosckoe asuxenue. Juddysus. Xapakrep NBUKCHUS U B3au-
MOJICVCTBHS YacTHUIl BellecTBa. Moaenu CTpOeHUs ra30B, KUJIKOCTEU U TBEPABIX
TeJ 1 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieseil. Macca u pa3mepsl
Monekyi. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOpPUM HACATbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeaHE KMHETUYECKON SHEPryuy TEIUIOBOTO JIBMXEHMS yactull ra3a. [llkana tem-
nepatyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHne Menneneesa—Knanenpona. 3a-
koH JlanpToHa. M30mpoiiecchl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paduueckoe npeacraBieHNe U30MPOLECCOB: U30TEpMa, U30X0pa, n300a-
pa.

TexHuyeckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: TePMOMETp, O6apo-
MET.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BelIecTBa, GhoTorpaduu Mo-
JIEKYJI OPraHUYECKUX COCIMHEHMUIA.

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OnbIThl, 10Ka3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIPHOIO B3aUMOJCH-
CTBHS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS WACAIBHOIO Tras3a, H30-
IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKly TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocoObI €€ n3MeHeHus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHsIs
HHEPrus OAHOATOMHOTO HACAIBHOIO rasza. Bunbl Temionepenayu: TEMIONPOBOA-
HOCTb, KOHBEKLIHS, U3IIyYEHHE. Y aelabHas TEINIOEMKOCTh BenlecTBa. KommuecTtBo
TEIUIOTHI MPH TEILIONEPEaaye.

[Tonsitue 06 agmabatHOM mporiecce. [lepBriit 3akoH TepmonuHamuku. [Ipu-
MEHEHHE MEePBOro 3aKOHa TEPMOJAMHAMUKH K n3onpoueccaM. ['papuueckas uHrep-
npeTanus paboThl ras3a.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBbie mammHbl. [IpuHIUIBL TedcTBUS TEIIOBBIX MatiuH. [IpeoOpa3oBa-
HUS PHEPTUM B TEIUIOBBIX MamuHax. KoadduimeHnt nmoae3Horo nedcTBUS TEIUIO-
BoM MamuHbl. [y KapHo u ero ko3h@UIMEeHT noje3HOro AeUcTBUsS. DKOJIOTH-
YecKHe MpoOJIeMbl TETNIOIHEPTETUKH.

TexHuyeckne ycTpOCTBa M MPAKTUYECKOE MPUMEHEHHE: IBUTaTElb BHYT-
PEHHETO CropaHus, OITOBOM XOJIOIUIBLHUK, KOHIUITUOHED.

Jlemoncmpayuu

3mMeHeHre BHYTPEHHEW HSHEpPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
poOKK U3 OYTBHUIKM TOJI IEHCTBUEM CHKATOro BO3yXa, HarpeBaHue s¢upa B Jia-
TYHHOU TpyOKe myTEM TpeHHs (BUACOEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnbIT M0 aanabaTHOMY PaCHIMPEHUI0 BO3yXa (OMBIT C BO3IYIIHBIM OTHU-
BOM).

Mopnenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEIIbHAS BJIAXXHOCTh BO3ayxa. Haceimenuslid nap. Y ienpHas Teriora napo-
oOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT TaBJICHUS.



Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKunkue kpuctamwisl. CoBpeMeHHble MaTtepuansl. [InaBnenue u kpu-
cTaJuIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanys.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IICH-
XPOMETP, KATOPUMETP, TEXHOJIOTHH MOITYYEHUSI COBPEMEHHBIX MAaT€pUaioB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolCTBa HACBHIIICHHBIX NIAPOB.

Kunenve npy NnoOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanys KpucTaoB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OJIeKTpU3alMs Tell. DIEKTPUYECKUM 3apsad. [[Ba Buma snexkTpuyeckux 3aps-
JoB. [IpOBOHMKH, AWUAIEKTPUKU U TMOIYNPOBOAHUKHU. 3AKOH COXPAHEHUS 3JIEK-
TPUUYECKOIO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onektpuueckoe nosne. Hanpsoxk€HHOCTH anekTpuueckoro nois. [lpuHoun cymep-
MTO3UIINY DJIEKTPUUYECKUX MOJEN. JIMHNN HaNpssKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocratudeckoro mosns. Ilorennman. Pa3HocTh moTeHIHa-
710B. [IpOBOAHUKY 1 TUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJie. JludnekTpudeckas
IIPOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncaTop. DIeKTPOEMKOCTh TJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHndeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIIEKTPOCKOIL, 3JIEK-
TPOMETP, DIEKTPOCTATUUYECKAS 3AIMTA, 3a3eMJICHUE YIIEKTPONPUOOPOB, KOHICHCA-
TOP, KOMMPOBAJIBHBIN anmnapar, CTpyYWHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAU Iia-
CTUH, PACCTOSIHUSA MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUIM TOK. Y CIIOBHSl CYHIECTBOBAHUS JJIEKTpUYECKOro Toka. Mc-
TOYHUKH TOKa. Cuiia Toka. [locTOAHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 y4acTKa LETH.

DNEeKTPUYECKOE COMPOTUBIICHUE. Y IEJIBHOE CONpPOTHBIECHHUE BemecTna. [lo-
CJIEI0OBATENBHOE, APAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH J[xoyns—Jlenna. MouHoCTh 35eKTpH-
YECKOIro TOKa.

DNEeKTpOABMXKYLIasl CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHMKA TOKAa.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3JIeKTpH4YecKol 1enu. KopoTkoe 3aMbIKaHue.

DOneKTpoHHAsi MPOBOJUMOCTh TBEPIBIX METALIOB. 3aBUCHMOCTH COINPOTHB-
JICHUSI METAJJIOB OT TeMIlepatypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUYEeCKnd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpoBoauuku. CoOCTBEHHass U IPUMECHAS MPOBOJAUMOCTD MOIYIIPOBO/I-
HuKoB. CBoiicTBa p—N-nepexonaa. [lomynpoBoAHUKOBBIE MPHUOOPHI.

DNEKTPUYECKU TOK B PACTBOPAX M PacIuIaBaxX 3JIEKTPOJIIMTOB. DIIEKTPOIUTH-
qyecKasl JUCCOLMAIMs. JIEKTPOIIU3.

DnexTpudecKuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENIBHBIN pas3-
psan. Monnus. [1na3zma.

TexHuyeckre yCTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIbT-
METp, peocTaT, UCTOYHUKU TOKa, BJIEKTPOHArpeBaTeNIbHbIE MPHUOOPBI, JIEKTPO-
OCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN U0/, TEPMHU-
CTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBII U0, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTBh COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIONIEPEYHOI0 CEUYEHHUs U MaTepHraa.

CmMemaHHoe COeTMHEHNE TTPOBOIHUKOB.

[IpsiMoe u3MepeHne ANEKTPOABIIKYIIEN cHilbl. KOpOTKO€E 3aMbIKaHNE rajibBa-
HUYECKOT'0 IEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHMUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusza.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS ¢
y4€TOM COepKaTeNbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, Ouo-
JIOTUH, XUMHUH, Freorpauu 1 TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: BJICHNUE, HAYUHBIN (akT, TUIIOTe3a, (U3NYECKask BEIUUNHA, 3aKOH, TEO-
pusi, HaOMIOICHKE, DKCTIEPUMEHT, MOJICIMPOBAaHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbI YPaBHEHUM, JTUHEITHAs PyHKIMs, napado-
Ja, runepOosia, uX rpauku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIUU: CUHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEK-
TOPBI U UX MPOEKIMU HA OCH KOOPJIHHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
JIIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEJ, )KUAKOCTEN U ra-
30B, 3JIEKTPUYECKHUE CBOMCTBA METAJIOB, JIEKTPOJIMUTHYECKAS JUCCOLIMAIIMS, Tallb-
BaHHKa.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TPEHHUs] B TEXHUKE, MOAIIUIHUKYU, UCIIOIb30BAHUE 3aKOHA COXPAaHEHUS HM-
nyJibca B TEXHUKE (pakeTa, BOAOMET W JAPYTUE), ABUTATENb BHYTPEHHETO Cropa-
HUS, TapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAULIUOHED, TEXHOJIOTUH TOJTY-
YEHUSI COBPEMEHHBIX MAaTE€pPUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIO-
I'MM, DJJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMIICHHE JIJIEKTPONPHUOOPOB, KCEPOKC,
CTPYHHBII TPUHTEP, dJEKTPOHArpeBaTeIbHble NPHOOPHI, JIEKTPOOCBETUTEIbHBIE
npuOOPHI, TAJIbBAaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThl. B3amMoaelcTBHE MOCTOSIHHBIX MarHUTOB. Marumr-
HOe Tosie. BekTop mMarHuTHON WMHAyKUMH. [IpuHIMN CyNeprno3uiuy MarHUTHBIX
noJie. JIMHuM MarHUTHOW MHAYKUUW. KapTHHa JTMHUNA MarHUTHOM WHIYKIHU I10-
JISI TIOCTOSTHHBIX MarHUTOB.

MarnuTHoe 1oJie MPOBOJHKKA ¢ TOKOM. KapTuHa MUHUN MHIYKIIUA MArHUT-
HOTO MOJIS JJIMHHOTO MPSMOT0 MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOHHU-
Ka, KaTylKu ¢ TokoM. OnbIT DpcTeaa. BzaumoaeiicTere NpOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHHE.

Cuna Jlopenua, €€ MOlyJib M HalpaBlieHHE. J[BUXKeHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBreHMe 3IIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHUTHOM MHIYK-
IUU. DJIEKTPOABMKYILAA CHJIA MHAYKIMH. 3aKOH 3JEKTPOMATHUTHON WHIYKUWU
QDapanes.

Buxpesoe aiieKTprueckoe nose. DIEKTPOABHKYILAs CHIIa HHIYKIHUHA B IIPO-
BOJHUKE, JBHKYILEMCS IIOCTYaTEIbHO B OJHOPOIHOM MarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. fIBIEHHE CAMOMHIYKLIHMH. DJIEKTPOIABMKYILNAS CHJIA CAMO-
WUHIYKIUU.

OHeprusi MarHUTHOTO T10JIS1 KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHHUE: NOCTOSIHHBIE Mar-
HUTBI, 3JIEKTPOMArHUTHI, JIEKTPOJABUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHILL,
WHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonelnicTBue AByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABUKYILIEH CUJIBI MHAYKIUU OT CKOPOCTH WU3MEHEHMS
MAarHuTHOTO MOTOKA.

SIBreHnEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanue NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBOOOHBIE MeXaHUUYECKUE KoyieOanus. I"apMoHu-
yeckue kosebanus. Ilepron, yacrora, amminryaa u gaza konedanuii. [IpyxuHHBIN
MasTHUK. MaTeMaTU4eCKUuil MasTHUK. YpaBHEHUE TapMOHMYECKHX KOJECOaHU.
[IpeBparnienre sHEPTUM MPY TAPMOHUYECKUX KOTICOAHMSIX.

Konebarenbubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUs B UJle-
IbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHUSI MEXAY MEXaHUYECKUMH U 3JIEKTPO-
MarHuTHeIMH KosieOanusmu. @opmyna ToMcona. 3aKk0H COXpaHEHUS SHEPTHH B
UJ€abHOM KOJIeOaTeIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux KojeOaHusx. BrIHyX€HHbIE MEXaHHUUECKUE
Kojebanus. Pezonanc. BeIiHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.



[lepemenHblil Tok. CHHYCOMAQIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH Mepe-
MEHHOI'0 TOKa. AMIUIUTY/JHOE U JIEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HampshKe-
HUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJaeOATeIbHON CUCTEMBI (MPYKUHHBIA WU Ma-
TEMaTUYECKHI MASITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC Ipu mocineaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH WHIYK-
TUBHOCTHU ¥ KOHJAEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJI€OaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MacChl Ipy3a.

HccenenoBanre NEPEMEHHOIO TOKA B LENU W3 IMOCIEAOBATEIBHO COECAMHEH-
HBIX KOHAEHCATOPa, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

MexaHnnueckue BOJHBI, YCIoBUs pacnpoctpanenus. [lepuon. Ckopocts pac-
IPOCTpaHEeHusl W JyiMHa BosiHbI. [lonmepeuHsle W mpojoJsibHble BOJHBL. WMHTEpde-
peHIUS U AUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOospu3anus, audpakuus,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHruecKkue yCTpONUCTBAa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE WH-
CTPYMEHTHI, YJIBTPA3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEAULIMHE, paaap, paauo-
npUEMHUK, TEIEBU30D, aHTeHHA, Tenedor, CBU-mneus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.



KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuud MeXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM U ya-
CTOTOM KOJEeOaHHIA.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIIE-
HUE, NoJisipu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmMonmHeHOE pacpOCTpPaHEHUE CBETA B OJHO-
poxnoiu cpene. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIOTHBIN OKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yrom IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CiioxHbIi cocTaB 6enoro cera. L{ser.

Cobuparome u paccenBarouiye JuH3bl. ToHkas nuH3a. POKyCHOE paccTos-
HUE U ONTHYECKas cuia TOHKOW JMH3bL. [locTpoeHune m3oOpaxeHuil B cobuparo-
X U paccerBaroluX JMH3aXx. DopMylia TOHKOH JIMH3BL. Y BEIMYECHHE, JaBAEMOE
JIMH30M.

[Ipenenbl NpUMEHMMOCTH FEOMETPUYECKON ONTHKHU.

BonnoBas onrtuka. UnaTepdepenuus ceera. KorepeHTHble HCTOYHUKU. Y CI10-
BUS HAOIOACHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIMOHHOW KAPTUHE OT
JBYX CUH(a3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

HMudpakuus ceera. JudpakinuonHas pemérka. Y cinoBue HAOIOAEHUS TIaB-
HBIX MaKCUMYMOB IpH NaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO
PELIETKY.

[Tonspuzanus ceera.

TexHUYecKue yCcTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, poTo-
anmnapar, HPOEKIMOHHBIN aIapar, MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OITHKA,
T paKMOHHAs PEeIIETKA, MOIIPOU.

Jlemoncmpayuu

[IpsiMmonMHEHOE pacnpocTpaHEeHue, OTpaXXEeHUEe U npejomiieHue ceeta. Or-
TUYECKHUE TPUOOPHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

Hab6nronenune nucnepcuu ceera.

[TosyueHue cuekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIIETKH.



HaOnronenue nosisipusanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLbl MPUMEHUMOCTU KJIACCMYECKOW MeXaHWKH. [locTynaTel crnenualib-
HOM TEOpHUHM OTHOCUTEIBHOCTHU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKy-
yMe, IPUHLIAIT OTHOCUTEIbHOCTH DWHINTEHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKPAIICHUE
JUTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUeH U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUs
ITOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
doToapdexra. YpaBuenue OiiHmTeiHa 11 (poTodPdekra. «KpacHas rpaHuma»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue ycTpoicTBa U MpakTUYECKoe MpuMeHeHue: (HoTodneMenT, (o-
TOAATUYMK, COJTHEUHas OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Tnanerapuas monens aroma. [loctymarel bopa. U3nydenne u nornomenue ¢hoTo-
HOB TIPU NIEPEX0JIe aTOMa C OJJHOTO YPOBHS SHEPrUu Ha Apyro. Buasl ciekTpos.
CrekTp ypOBHEM 3HEpruu aToMa BOAOPO/aA.

BousiHOBBIE cBOVicTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKa3bIBAIOIINE CIOXKHOCTh CTpOoeHHUs sapa. OTKpbITHE pa-
nuoakTuBHOCTU. OnbITel Pe3epdopaa nmo onpeneneHnio coctaBa paguoakTUBHOTO
uznyyeHus. CoiicTBa anb(a-, 6eTa-, raMma-u3iaydeHus. BiausHue paanoakTHBHO-
CTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMoecTBYs. EAMHCTBO (M3HUYECKOM KapTHHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bup 3Bé3nnoro Heba. Co3Be3nus, spkue 3BE3/bl, TIIAHEThI, UX BUAUMOE JIBU-
JKEHHE.

ConHeuHas cucteMma.

Connne. ConHeuHasi akTUBHOCTh. MIcTounuk sHeprun CoJiHia u 3BE371. 3BE3-
JIbI, UX OCHOBHBIC XapaKTepUCTHUKHU. J[MarpamMma «CHEKTpadbHbIA KJIAcC — CBETH-
MOCTB». 3BE3bI TJIaBHOM ITOCJICOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETH-
MOCTB» JUISl 3BE3]l IJIaBHOM IMOCIIEIOBATEIbHOCTU. BHYTpEeHHEE CTpOEHHE 3BE3Z.
CoBpeMeHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U dBoJiroluK CoJHIIA U 3BE3I.
DTamnsl KU3HU 3BE3]I.



Muneunsiii [1yte — Hama ['anaktuka. [lonoxxenune n nBmxenue ConHua B [a-
nakTuke. Tunel ranaktuk. Paguoramaktuky v kBasapel. YEpHBIE ObIPHI B siApax ra-
JIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
IPUIIOKEHUH ISl OTIpeeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311si CEBEpHOro MOyIIapus U IPKUE 3BE3/BI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6001maonee NOBTOPEHUE

Ponb ¢pu3uku 1 acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COLMab-
HOM M 3TUYECKOU cdepax NesTeTbHOCTH YeJI0BEKa, pOJib U MECTO (PU3UKHU U acTpoO-
HOMHUH B COBPEMEHHOW HAy4YHOH KapTHUHE MUpPA, pojib (PU3NYECKON Teopuu B Gop-
MUPOBaHUU TNPEJCTaBIECHUNA O (U3MUECKOW KapTUHE MHUpPA, MECTO (PU3NYECKOMN
KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IMPEACTaBIIe-
HUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHs B 11 kimacce ocylecTBIsieTCs C
y4€TOM COZIepIKATEIBHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMHu MaTeMaTHKU, OMo-
JIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJIEHUE, HAYYHbIN (haKT, runoTe3a, puanyeckasi BEIMYUHA, 3aKOH, TEO-
pusi, HaOJIOIEHHE, SKCTIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUUYECKUEe (QyHK-
LIUNA: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK-
JIECTBO, BEKTOPHI U UX MPOEKLIHUH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB, MPOU3-
BOJHBIE AJIEMEHTAPHBIX (DYHKIIMI, MPU3HAKU MOJ00US TPEYTrOJIbHUKOB, ONpeeIie-
HUE TUTOMIAJN TUIOCKUX (UTYp U 00BEMA Tel.

buonoeus: >nekTpuyueckue SBICHHUS B )KUBOW NIPHUPOE, KoJeOaTelIbHbIE BU-
JKEHUS B )KUBOW MPUPOJE, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE Pa-
JAAIMY HA )KUBBIC OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TeJ, MEXaHU3Mbl 00Opa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIEKTPaIbHBIA aHa-
3.

l'eocpagpusa: MarHuTHBIE TOJIOCA 3€MJIM, 3alieKUM MArHUTHBIX Py, (oTo-
CbEMKA 3€MHOM NTOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonoeus: TUHUM DIIEKTPONEPENAY, T€HEPATOP MEPEMEHHOIO TOKA, AJIEK-
TPOABUIATENb, UHIYKIMOHHAS [1€4b, paaap, pAIUONPUEMHUK, TEIIEBU30D, AHTCHHA,
tenedon, CBY-meub, MpOeKIIMOHHBIN aImapar, BOJOKOHHAS OITHKA, COJHEYHAas
OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yaeOHOTO mpeameta «Du3nkay Ha YpOBHE CpeAHETO 00IIero oo-
pazoBanus (0a30BbIil YpPOBEHb) JOJKHO OOECIEUUTHh JOCTHIKEHHUE CIIETYIONIUX
JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmMera «Dusmkay» T0KHbI
OTpa)xaTh TOTOBHOCTh M CHOCOOHOCTHh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS COP-
MHPOBAHHOW BHYTPEHHEU MO3ULMEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTA-
LUH, MO3UTUBHBIX BHYTPEHHHX YOEXKIEHUH, COOTBETCTBYIOUIUX TPaJHLIMOHHBIM
LHEHHOCTSIM POCCHUICKOrO OOLIECTBA, PACHIMPEHHE XU3HEHHOI'O ONbITa M OIbITA
JEATEIIBHOCTH B IIPOLIECCE Peaan3alid OCHOBHBIX HAIIPaBICHUNW BOCIUTATEIBHON
NEATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKUN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUNCKOTO OOIIECTBA;

OPUHATHE TPAJULUOHHBIX OOIIEYEIIOBEUECKUX T'YMAaHUCTUYECKUX U JIEMO-
KPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPaXKTAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM M BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKONW TPAKIAHCKOW HIACHTUYHOCTH, MAaTPUOTH3-
Ma;

LIEHHOCTHOE OTHOLLIEHHUE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POC-
CUICKHX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;

CHOCOOHOCTh OLIEHHWBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIATAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

Cc(OPMHUPOBAHHOCTH IKOJOTUUECKOM KyJIbTYpbl, OCO3HAHUE INI00ATBHOIO Xa-
pakTepa dKOJIOIMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHNE ONBITA AEATEIBHOCTH JKOJIOIMYECKOM HAIIPABICHHOCTH HA OC-
HOBE UMEIOIIMXCS 3HAHU 10 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAyYHOU JEATEIBHOCTH, TOTOBHOCTH B IPOLECCE HU3Y-
YeHUs] (PU3UKHU OCYLIECTBIATh IMPOEKTHYIO M HCCIENOBATENIbCKYIO JIEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble Jiornvyeckue eiicTBUA:
CaMOCTOSITENIbHO (POPMYJUPOBATh U AKTyaJIM3UpPOBaTh MpodieMy, paccMmart-
pUBaTh €€ BCECTOPOHHE;
ONpENENATh LU AEATENbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX [0-
CTIDKEHUS;
BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpUBaEeMbIX (pu3nye-
CKUX SIBJICHUSIX;
paspabarbiBaTh IUIaH peElIeHHUs MpoOJeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepHalbHBIX U HEMATEpUAJIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;
KOOPAMHUPOBATH U BBHIMOIHITH PabOTy B YCIOBUSX PEAlbHOTIO, BUPTYaJIbHO-
ro ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/IETh HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMU MOHITHSIMHA U METOAaMHU (Pu-
3UYECKOHN HAYKH;
BJIAJI€Th HaBbIKAMHU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHON ESITeIbHOCTH
B 00s1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [T03HAHMSI;



BJIA/IETh BUJAMU JIEATEIHHOCTHU IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 UHTEp-
npeTaluu, TpeoOdpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX CUTYaIUsIX, B
TOM YHCJIE IIPU CO3JJaHUH YUE€OHBIX POEKTOB B 00J1aCTU (PU3HKY;

BBISBJISITh IPUUYMHHO-CIIEACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3a7ady, BbI-
JIBUTATh TUIOTE3Y €€ pEelIeHMs, HaXOAUTh apryMEHTBI AJIs JOKa3aTeJIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MOJyUYCHHBIE B XOJI€ PEIICHUsI 3a]aul Pe3yIbTaThl, KpUTHYE-
CKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBU-
AX;

CTaBUTh M (OPMYyIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOM nes-
TEIBHOCTH, B TOM YHUCJIE MIPU U3yYECHUHN (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTDH 3HAHUA MO (PU3UKE B NMPAKTUUYECKYIO O0JIACTh KU3HEAES-
TEJIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISTH MOWCK, aHAIU3, CH-
CTEeMATHU3AIMI0 U WHTEPIIPETANIO HH(DOPMALIUY PA3IUYHBIX BHIOB U (HOpPM Tpea-
CTaBJICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh CPeICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIO-
T'Mii B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHW3AIMOHHBIX 33]1a4 C
coOt0/IeHueM TpeOOBaHUN SPrOHOMUKH, TEXHHKU O€30MaCHOCTH, TMTHEHbI, pe-
cypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM, HOPM HHGPOPMAIIMOHHON Oe3-
OIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJIEPIKAaHUS B PA3IMUHBIX (popmarax ¢ yué-
TOM Ha3Ha4YeHHWs WH(OpPMAIMKA M LEJICBOW ayJUTOPUH, BHIOMpas ONTUMAIBbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISTh OOIIEHHE Ha ypokax (PM3UKUM M BO BHE-YPOUHOH JEATEIbHO-
CTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTYyallMid U CMATYaTh KOH(IHK-
ThI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIB30BaTh NPEUMYILIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUI ¢ y4€TOM OOUIMX MH-
TEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJUIEKTHBA;



IIPUHUAMATH L€ COBMECTHOU JEATEIHOCTH, OPTaHU30BbIBATh U KOOPINHHU-
pOBaTh IEUCTBUSA IO €€ NOCTHUKEHUIO: COCTABIATH IUIAH IEUCTBUN, PACIIPENEIATh
poJIu C y4ETOM MHEHMI yYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KAaue€CTBO CBOETO BKJA/Ja M KaXJOr0 yYaCTHMKA KOMaHAbI B 00-
UK pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaratb HOBBIE NMPOEKTHI, OLICHUBATHh UJEU C NMO3ULIMU HOBHU3HBI, OPUTH-
HAaJIbHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBIIAThH MO3UTUBHOE CTPATETMUECKOE MIOBEJACHHUE B PA3JIMYHBIX CHUTYa-
LUSIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHNE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITHPOBATH COO-
CTBEHHBIC 3a]1a4H;

CaMOCTOSITETIbHO COCTABJIATH IUIAH PELICHUS PACYETHBIX U KaYE€CTBEHHBIX 3a-
Jla4, TUIaH BBIMIOJHEHUS MPAKTHUYECKOW pabOThl ¢ YYETOM UMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEATNOYTEHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha celsi OTBET-
CTBEHHOCTb 32 PEUICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crioco0CTBOBaTh (POPMUPOBAHUIO U MPOSBJICHUIO APYIULIMH B 00JaCcTU PU3H-
KU, TIOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIJIETh HAaBBIKAMU IMO3HABATEIbHOU PEe(IEKCMU KaK OCO3HAHUS COBEpIlae-
MBIX JEUCTBUN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJITATOB U OCHOBAHU;

UCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyallu, BEIOOpa BEPHOTO
pelieHus;

yMETh OLICHUBATh PUCKU M CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 X CHU-
YKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBI JIPYTHX MNPH aHAJIU3€ pPE3yJIbTaTOB Jesi-
TEJIBbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX MPHU aHAJIU3E PE3yJIbTaTOB Jes-
TEJIBbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH.

B mpouecce QOCTHXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMEBI
no gu3MKe JJIsl YPOBHSI CPEAHEro oOIero o0pa3zoBaHus y OOyYalolUXCs COBEP-



IICHCTBYETCS AMOIMOHAIBHBIN HMHTEIUIEKT, MPEAToararonuii  chopMUpOBaH-
HOCTB:

CaMOCO3HaHMsl, BKIIIOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMCHHE TIPHHUMATh OT-
BETCTBEHHOCTH 33 CBOE MOBEJICHNE, CTIOCOOHOCTh aJanTHPOBATHCS K AMOITMOHAb-
HBIM U3MEHEHHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIEH CTPEMJICHUE K JOCTHKEHUIO LS U
yCrexy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOMX BO3-
MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHUHM OOIIEHUs, CIIOCOOHOCTh K COYYB-
CTBHUIO U CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BRICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPHUPOBATH Ha IPUMEPAX POJIb U MeCTO (pu3HKH B (POPMHUPOBAHUU CO-
BPEMEHHOM Hay4YHOM KapTUHBI MHUPA, B PA3BUTUHA COBPEMEHHOW TEXHUKHU U TEXHO-
JIOTUH, B IPAKTUYECKOU JIEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHUIII TPUMEHEHUSI U3YyUEHHBIX (PU3MUECKUX MOJIEICH: MaTe-
puanbHas TOYKa, MHEPIMAIbHAS CUCTEMA OTCUYETA, aOCONMFOTHO TBEPAOE TEJIO, HJIC-
aIBHBIN Ta3, MOJCIIH CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEN, TOUCUHBINA DJICK-
TPUYECKUH 3aps/] PH PEIICHUHN (PU3NYSCKHIX 3a]1a4;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TIPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
AIEKTPOJUHAMUKHN: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUXKE-
HUE, CBOOOIHOE TAJICHUE TEJ, ABMKCHHUE O OKPYKHOCTH, MHEPIIHS, B3aMOICH-
ctBue Tel, TudPy3us, OPOYHOBCKOE JABMIKEHHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00bEMa Tell TIPU HarpeBaHuU (OXJIAXKIACHHUH), TEIJIOBOE PAaBHOBE-
CHe, WCIapeHue, KOHJACHCAIWs, IUIaBJIeHUEe, KPUCTAUIM3AINs, KUIIEHUE, BIIaXK-
HOCTh BO3/yXa, MOBBIIICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM CO-
CyJle, CBSI3b MEKIY MapaMeTpaMH COCTOSIHHS ra3a B U30IPOIIeccax, dICKTPU3AIIHS
TE€JI, B3AUMOJCUCTBUE 3aPSI0B;

OMHCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (DU3NUECKUE BEITMYMHBI:
KOOpJIMHATA, MYTh, TIEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, Cuila, M-
MyJIbC TeJla, KHHETHYeCKash PHEPTys, MOTEHIMaIbHAs dHEPTHs, MEXaHU4YeCKas pa-
0oTa, MEXaHW4YeCKass MOIIHOCTh, TIPH OMKMCAHWH MPaBUIBLHO TPAKTOBATh (hU3HUE-
CKUM CMBICJI WCIOJIb3yeMbIX BEJIMYMH, UX O0O03HAYCHHS] U €AWHUIIBI, HAXOIUTh



(bopMyIIBI, CBSI3BIBAIONINEG JAHHYIO (PU3UYECKYIO BEIUYNHY C IPYTUMHU BEIIMYUHA-
MU;

OMKCHIBATh M3YyUYEHHbIE TEIJIOBbIE CBOWCTBA TEJl W TEIJIOBBIC SIBJICHUS, MC-
noJib3ysl (M3MYECKUE BETMUYMHBI: JABJICHHUE ras3a, TeMIEeparypa, CpeIHsss KHHETH-
YyecKas SHEpPrusi XaoTUYECKOTO JIBUXKEHUS MOJIEKYJ, CPeIHEKBaJpaTU4yHas CKO-
pPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHeprus, paboTa rasza, K0d3¢-
(GUIMEHT MOJE3HOTO JNEUCTBUS TEIJIOBOTO JBUTATEINS; IPU OMHUCAHUU MPABUIHHO
TPaKkTOBaTh (PU3MUECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUS U €IU-
HUIIbI, HAXOJAUTH (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3UUECKYIO BETUYUHY C JPY-
TUMU BEJTUYMHAM;

OMMKCHIBATh N3YUYCHHBIE AJICKTPUUECCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJISI, MOTEHIIMAN, pa3HOCTh MOTEHIIUAJIOB,;
IIPU ONMKMCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICT UCIOJIb3YEMbIX BEIH-
YuH, UX 0003HAYEHUS W CIWHMIIBI;, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO
(bU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKON HHEPTuH, 3aKOH COXPAHEHHUS UMITYJIbCa, MPUH-
ITUTT CYTICPIIO3UIIMH CHJI, TIPUHIIAI PABHOIIPABUS WHEPITUATIBHBIX CUCTEM OTCUETa,
MOJICKYJIIPHO-KUHETUICCKYIO TEOPHIO CTPOCHHSI BEIIECTBA, Ta30BBIC 3aKOHBI,
CBS3b CpEeIHEH KHUHETHYECKOM IHEPTrUu TEIIOBOTO JBIMXKEHHUS MOJIEKYJ ¢ abco-
JIOTHOM TeMIlepaTypoH, MEPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS dIIEK-
TPUYECKOTO 3apsaa, 3aKkoH KylioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OpMYITH-
POBKY 3aKOHA, €r0 MaTE€MaTUYECKOE BBIPAXKEHUE W YCIOBUS (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHUHIIUIBI JEHCTBUS MAIWH, MPUOOPOB U TEXHUYE-
CKUX YCTPOMCTB; pa3iuyarh YCJIOBHUS WX O€30MacHOr0 HMCIOJIL30BAHUS B TMOBCE-
JTHEBHOM >KU3HU;

BBITIOJTHATH DKCIMEPUMEHTBI 110 UCCIEAOBAHUIO (PU3NUECKUX SBICHUHA M TIPO-
IIECCOB C HCIOIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHUM, NMPU 3TOM (HOpMy-
JUPOBATh MPOOIeMy/3aady U TUIIOTE3Y YI4EOHOT0 IKCIIEPUMEHTa, COOMpaTh ycTa-
HOBKY M3 TMPEJI0KEHHOTO O0OpYyAOBaHMs, MPOBOJUTH OMBIT U (HOPMYIHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC ¥ KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpATh ONTUMAIBHBINA CIIOCOO M3MEPEHUS U UCIIOIb30BaTh N3BECTHHIC Me-
TOJIbI OLIEHKH MOTPENTHOCTEN U3MEPEHHN;

WCCJICIOBATh 3aBUCUMOCTH MEXIy (PH3NYCCKUMH BEIMYMHAMHU C HCIIOJIB30-
BaHHEM TIPSIMBIX U3MEPEHUH, ITPH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yibTaThl MOJYYSHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJAC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

coOII01aTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEAOBaHUN B
paMKax y4eOHOTO IKCIEePUMEHTA, y4eOHO-MCCIIeIOBATEIHCKON U MPOCKTHOM mes-



TEIBHOCTH C UCMOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOUCTB U Ja0OpaTOpHOTO 000-
pyZIOBaHUS;

peuaTh pacu€THbIE 3a/1a4U C SIBHO 33JIaHHOM (PU3NYECKON MOJAEIbIO, UCTIOJIb-
3ysl pU3MUECKUE 3aKOHBI ¥ MIPUHITUIIBI, HA OCHOBE aHaIu3a YCIOBUS 3aJa4M BbIOU-
paTh (PU3NYECKYIO MOJIENb, BBIIETATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIbI, HEOO-
XOAUMBIC ISl €€ PEeLICHUs], TPOBOAUTHh PACUETHI U OLICHUBATh PEAIbHOCTH IMOJY-
YEHHOTO 3HAaYCHUS (PU3UIECKOUN BEITMYNHEI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKA HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKJIEHUU C OMOPOM Ha U3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U G HU-
3UYECKUE SABJICHUS;

WCITIOJIB30BATh TPU PEIICHUH y4eOHBIX 3a/lad COBPEMEHHBIE MH(POPMAIUOH-
HBIC TEXHOJOTHH I TTOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALINMU U MPEICTABIIE-
HUs y4eOHOM M Hay4YHO-MOMYJSIpHOW MHGOpMAILMK, MOJYYEHHON U3 pa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, OOBICHEHHE MPOLECCOB OKPYKAIOIIETO MUpPA, B Pa3BUTHE TEXHU-
KU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTarh B IPyNIE C BHIMOTHEHUEM PA3JIMYHBIX COIMAIIBHBIX POJIECH, MIIaHU-
poBaTh paboOTy TPYMIIbI, pAlMOHATBHO PACIPEACNIATh O0SI3aHHOCTH U TUIAHUPOBATH
JESITEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsIX, aICKBATHO OLIEHUBATh BKJIAJ KaXJ0-
ro U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMaTPUBAEMON MPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MeCTO (pu3nku B GOPMUPOBAHUU CO-
BPEMEHHOM Hay4YHOM KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUM, B MPAKTUYECKOUN NIEATEIHLHOCTH JIFO/ICH, [IEJIOCTHOCTh U €IUHCTBO (Pu3nye-
CKOM KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJEJeil: Touey-
HBIW JJICKTPUYECKHUM 3apsll, JIyd CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHASI MO-
JieJlb aTOMa, HyKJIOHHAsI MOJIE€Ib aTOMHOTO fJipa MpU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICVICTBUE
MAarHUTOB, JICKTPOMArHUTHAs MHAYKIHUS, JEMUCTBUE MATHUTHOTO TOJISl HA MPOBOJ-
HUK C TOKOM M JBIKYIIUHCS 3apsijl, JIEKTPOMArHUTHBIE KoOJIeOAHUS W BOJIHBI,
NPSIMOJIMHEMHOE PACIIPOCTPAHEHHE CBETa, OTPAKEHUE, MpesioMJIeHUe, UHTepde-
peHIus, AUPaKIMs U MOSIpU3aIs CBETa, JUCTIEPCHUs CBETa, (DOTOIIEKTPUIECKUN
ahdekr (hororddexr), cBeToBOE MaBiICHHE, BOSHUKHOBEHHE JIMHEHMYATOrO CIICK-
Tpa aToMa BOJOPOJA, ECTECTBEHHAS U NCKYCCTBEHHAS PaJIMOAKTUBHOCT;



OINKCHIBaTh W3YYCHHBIE CBOICTBa BelIeCTBa (PIEKTPUYECKHE, MAarHUTHBIE,
ONITUYECKHE, MIEKTPHUUECKYIO MPOBOJAUMOCTh PA3JIMYHBIX CPEM) U AIEKTPOMATrHUT-
HbI€ sIBJIEHUS (TIPOLIECCHI), UCTIOJIb3YS (PU3NUECKUE BEIMUMHBI: dJIEKTPUUYECKUN 3a-
psn, cuja TOKa, BJIEKTPUYECKOE HAIMpPsHKEHHUE, AJIEKTPUUECKOE COMPOTHBIICHHE,
Pa3HOCTh MOTEHILIUANIOB, AJNEKTPOJABIKYINAS CUjla, padoTa TOKA, MHIYKUUS Mar-
HUTHOTO TOJIA, cuia Amrepa, cuia JIopeHna, "HAYKTUBHOCTh KaTyIIKHU, SHEPTUS
AIIEKTPUYECKOTO U MAarHUTHOTO TOJIeH, Iepruoa U 4yacToTa KojebaHuil B kojeba-
TEJILHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLECCe TApMOHUYECKUX DIIEKTpoMar-
HUTHBIX KOJeOaHui, POKyCHOE pacCTOSHUE U ONTHYECKas CUJIa JIMH3BI, IIPU OIH-
CaHUU TPABUJIILHO TPAKTOBATh (PM3MUECKHN CMBICI HCIIOIB3YEMBIX BEIMYWH, UX
0003HAYEHHUS U EAMHMUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (hU3HUE-
CKYIO BEJTMYUHY C IPYTUMHU BETUINHAMU;

OMKCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCHONB3Ys (HU3U-
YECKHE BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa
CBETa, PHEPTHsI U UMITYJIbC (POTOHA, TIEPUO TOTypaclaaa, SHEPTUs CBSI3U aTOM-
HBIX S7Iep, MPY OMMMCAHWH TIPABUIBHO TPAKTOBATh (PU3WYECKUNA CMBICI HCTIONB3YE-
MBIX BEJTUYHMH, UX 0003HAUYCHUS U EIMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE
JAHHYI0 (DU3UYECKYIO0 BEIIMYUHY C JAPYTUMH BEJIMYUHAMH, BBIYUCIISATH 3HAUCHUE
(bu3MYECcKON BEJIMUNHBI,

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBICHHS, UCIONB3YS (U3UUECKUE
3aKOHBI M MPUHIMIMBLI: 3aKOH OMa, 3aKOHBI MOCIIE0BATEILHOTO U MapaIeTbHOTO
COEJIMHEHHUS MPOBOJIHUKOB, 3aK0H J[>koyns—JIeHa, 3aK0H 3JIEeKTPOMAarHUTHOM WH-
JTYKIUW, 3aKOH TPSIMOJIMHEWHOTO PacHpOCTpaHEHUS CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEeHa Mg pororddexra,
3aKOH COXPAHEHHS DSHEPTUH, 3aKOH COXpPaHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHMs MAcCOBOTO YHMCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BHIPAKEHUE U YCIOBUS (TpaHUIlbI, 00JIaCTH) MpUMeE-
HUMOCTH;

OTIPEETSATh HAMIPABIEHNE BEKTOPA MHAYKIIMK MAarHUTHOTO TOJIS MMPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTH U OINHKCHIBATh U300paKEHUE, CO3aBAEMOE MIJIOCKUM 3€pKaJiOM, TOH-
KOW JIUH30M;

BBITIOJTHATH DKCIEPUMEHTBI 10 UCCIEIOBAHUIO (PU3NUECKUX SBIICHUHA W TIPO-
IIECCOB C HCIOJH30BAHUEM MPSMBIX U KOCBEHHBIX M3MEpPEHUI: TIpU 3TOM (PopMy-
JUPOBATh MPOOIeMy/3aady U TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTa, COOMpaTh ycTa-
HOBKY W3 TIPEJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMBIT W (HOPMYIUPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC M3MEPCHHS (PU3NYCCKUX BEIUYHH, TTPH
ATOM BBIOMPATh OMTUMAJIBHBINA CITOCOO M3MEPEHHsSI M HCIIOIh30BaTh N3BECTHHIE Me-
TOJIbI OLIEHKH MOTPENTHOCTEN U3MEPEHHU;

WCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYUH C HCTIOJIB30BAHHEM IMIPSi-
MBIX U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh pe3ysbTa-



ThI MOJYY€HHON 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B BUIE TaOIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOro1aTh MpaBuia 0€30MacHOTO TpyJa MPHU IMPOBEJCHUM HCCIECJOBAHUNA B
paMKax y4yeOHOI'O SKCIIEPUMEHTA, Y4eOHO-UCCIIEN0BATENbCKOW U MPOEKTHON Jesi-
TENbHOCTH C UCHOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja0OPATOPHOTO 000-
pYJOBaHMS,

peliath pacuéTHBIC 33a4u C ABHO 3aIaHHOM (PU3UYECKON MOJIENbIO, UCTIOb-
3ys (pU3MUecKre 3aKOHbI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4dl BBIOU-
paTh QU3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POpMYIIbI, HEOO-
XOJUMBIE NIJIsl €€ pellieHus], MPOBOAUTH PACUEThl U OLEHUBATH PEATIbHOCTH MOJY-
YEHHOT'O 3HaYCHUS (PU3NUECKON BETTMYHHBI,

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCyKJIEHHUI ¢ OMOpOoi Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU-
3UYECKUE SBJICHMUS;

UCTIONIb30BaTh MPHU PEHICHUH YYEOHBIX 3aJa4 COBpEMEHHBbIe WH(POpPMAIMOH-
HBIE TEXHOJIOTUU JIJIS TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIMU U TIPECTaBIIE-
HUSl y4eOHOM M HAy4YHO-NOMYJISIPHOM MH(pOpMalUH, MOIYYEHHONM U3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMyt0 HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA WX O€30MacCHOTO MCIOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUpa, B pa3BUTHE TEX-
HMKHU U TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B TPyMIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIaHU-
poBaTh pabOTy TPYIIIbI, PAMOHATEHO PACHPEesITh O0S3aHHOCTH U TUIAHUPOBATH
JeSITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsAX, aJ€KBaTHO OLICHUBATh BKJIAJ KaXJ0-
IO U3 YYaCTHUKOB TPYIIIIbI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuoreka [JOK
1.1 ®du3uKa 1 METObl HAYYHOr'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BemecTBa. dazo- 5 bubnnoreka [JOK
' BBIE TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
41 OneKTpocTaTHKa 10 1 bubnnorexa [JOK



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

ITocTostHHBIN 371eKTpUYECKU TOK. TOKH B

bubmuorexa [JOK

4.2 Pa3IMYHBIX Cpeiax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MarunuTtHoe nojie. DIeKTpOMarHuTHas bubnunoreka [JOK
11 8 1 3
WUHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 8
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
59 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 4 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.
3 Onriia > 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnmnoreka [JOK
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 3 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
4.2 2
Crpoenne atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIpO 3 bubmorexa HOK

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

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
Nuctpykrax no OT u Th. ®uzuka —
1 Hayka o npupojae. Hayunsie MeTob 1 bubmmorexa LIOK
s PHPOAE. TlayH A https://m.edsoo.ru/ff0c32e2
MO3HAHUSI OKPYKAIOIIETO MUpPa
Ponb u mecTo ¢usuku B hopmMupoBa-
5 HUU COBPEMEHHON HAYYHOUN KapTUHBI 1 bubnuorexa [JOK
MHpa, B IPAKTUYECKOHN AESITEIBHOCTH https://m.edsoo.ru/ff0c33e6
JIonei
Mexanunueckoe aBuxeHue. OTHOCH-
3 TEJIbHOCTh MEXAaHUYECKOT 0 IBUKEHUS 1 bubnuorexa LIOK
A ' https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOPOCTh, yCKOPEHUE
4 PaBHOMEpHOE ITPsAMOJIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NPAMOIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢
6 CBoOonHOe majieHne. Y CKOpeHue CBO- 1 bubnuoteka [JOK
00HOTO MageHUs https://m.edsoo.ru/ffoc39cc
KpusonnueliHoe aBuxkenue. JBrxe-
7 HUE MaTEePUATIbLHON TOYKHU MO OK 1 bubmmorexa [OK
p Py https://m.edsoo.ru/ffOc3ada
HOCTH
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
8 WNHueprmanbHble CHCTEMBI OTCUETA 1 bubmorexa LIOK
pil . ) https://m.edsoo.ru/ff0c3be8
ITepBeiit 3akoH HproToHA
Macca tena. Cuna. [lpunuun cynep-
P 5 YHep bubmuorexa [JOK
9 no3unnu cuil. Bropoii 3akon Hetotona 1

JUJIS. MATEPUATBHON TOYKHU

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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Tperuii 3akoH HeroToHA 17151 MaTepu-

bubmuoreka [JOK

10
aJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa LHOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwita ynpyroctu. 3akoH ['yka. Bec te- bubnmoreka [JOK
na https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdunuent tpenus.

13 Cuita cin OTI/IBJ'ICI-(IbI/I(l:I npu BI/DP;ceHI/H/I bubmmorexa [JOK

p pua https://m.eds00.ru/ff0c3f76
TeJa B )KUJIKOCTH HMJIM Ta3e
[TocTynarenbHOe U BpalaTeabHOE

14 JIBIKEHUE a0COJIIOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. Ilnedo cunsbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tea
HNmnynbsc maTepuabHONW TOYKH, CHU-

15 CTE€MbI MAaTEPHAIbHBIX TOYEK. M- bubnnoreka [JOK
MYJIbC CUJIbL. 3aKOH COXPaHEHUS UM- https://m.edsoo.ru/ff0c43d6
nynbca. PeakTuBHOE ABUKEHUE
Pabota u momHOCTh cuibl. Kuaetude-

16 CKasi DHEpTrusi MaTePUAIIbHOW TOUKH. bubnmnorexa [JOK
Teopema 06 U3MEeHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu
ITorenumnansHas 3Heprus. [lorenuu-
aJbHAas DHEPTUS 0 nedopmupo-

17 BaHHOM 1T ; I/IHIiH I1)_[y(jTeH iainapﬂ bubmorexa HOK

PYIHBL t https://m.edsoo.ru/ffOc461a
SHEPTHs Tesia BOJIU3H MOBEPXHOCTH
3emiu
IToreHmuanbHble 1 HEMOTEHIIMAIbHBIC
cuibl. CBs3b pabOThI HETTOTEHIIUATb-
. bubmuorexa [JOK
18 HBIX CHJI C ©3BMEHEHHEM MEXaHHYECKOU

SHEPTUU CHUCTEMBI TeJ. 3aKOH
COXpaHEHHsI MEXaHUIEeCKOM SHEPTHH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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19

20

Wnctpykrax no OT u Th. Jlabopa-
TopHast padota Ne 1 o teme «Mcce-
JIOBaHUE CBSA3M pabOThI CUJIBI C U3MeE-
HEHUEM MEXaHUYECKOU PHEPIUM Teja
Ha IPUMEpPE PaCTSKEHUS PE3UHOBOIO
KIyTay

KonTtponsnas padora Ne 1 o teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTtep JBMKEHUS U B3aUMOJICH-
CTBHS YacTHI BellecTBa. Moaemn
CTPOEHHSI ra30B, JKUJIKOCTEH U TBEP-
JBIX TEII

Macca monexyn. KonuyectBo Berie-
ctBa. [locTosHHas ABoraapo
TemoBoe paBHOBecue. TemnepaTtypa

u e€ usmepenue. lllkana remneparyp
Lenbcus

25

Wneansusiii ra3 B MKT. OcHoBHoOe
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON YHEPTUU ABU-
JKEHUs MOJIEKYJI. Y paBHEHHE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

28

Unctpykrax no OT u Th. JlaGopa-
TopHast padota Ne 2 o teme «lccie-
JI0OBaHME 3aBUCUMOCTH MEXIY Napa-
METPaMU COCTOSIHUS Pa3peKEHHOIO



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rasa»

M3omporieccrl B H1eaaIbHOM Ta3e U UX

bu6mmoreka [IOK

29
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSIs SHEpTUs TePMOIMHAMHU-
YECKOM CUCTEMBI U CIIOCOObI €€ n3Me-
30 HeHus. KojmaecTBo TeIIoTH 1 bubmorexa OK
' https://m.edso0.ru/ff0c5952
pabota. BuyTpeHHss sneprus
OJIHOATOMHOTO HJI€aIbHOIO Ta3a
bu6mmoreka [IOK
31 B
BT TEIIIONCPCAATH https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuruecTBo TEII0THI MpH TeTJIonepe- bubmmorexa LOK
5 p p https://m.edsoo.ru/ffOc5c36
nade. AnnabaTHBIN TIpoIece
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTtsb nporeccoB B mpupo- bubnnoreka [JOK
ne. Bropoii 3ak0oH TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun geiicteus u KIIJ[ rernmosoit bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKosoruyeckue npoodaemMbl
TETJIOPHEPTETUKU
O6o6maromuit ypok «MomnekynsipHas bubnuotexa [JOK
38
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota Ne 2 o reme
39 «Momnekynspras pusuka. OCHOBBI bubmorexa HOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenue u KAreHue https://m.edso0.ru/ff0c63b6
a1 AOcCoNIOTHAs 1 OTHOCHUTEIbHAS BJIaXK- bu6mmoreka [IOK

HOCTb Bo31yxa. HacellieHHb1M n1ap

https://m.edsoo.ru/ff0c64d8
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TBépnoe teno. Kpucramnmueckue u
amopHbIe Tera. AHU30TPOIUS

bubmuoreka [JOK

42
CBOMCTB KpHUCTAIIOB. KUIKHE KPHU- https://m.edso00.ru/ff0c65f0
ctauibl. CoBpeMEHHBIE MaTepHUaIIbI
[laBnenue u KpUCTaNIM3ALIMSL.

43 V nenpHas TEII0Ta IIaBICHUS buGnnorexa LIOK

) https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 vy 0
PaBHEHHE TEIIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3anus Tei. DIEKTPUIECKUN
45 3apsia. JIBa BUJIa SIEKTPUUECKUX 3apsi bubmmorexa [JOK
P a p p https://m.edsoo.ru/ffOc6bcc
OB
IIpoBOAHUKH, TUIIEKTPUKH U ITOTY-
46 5| p0130 I[HI/IKI/I 3ﬂaK0H coi)( aHEeHUS B}J]IGK bubnmorexa [IOK
POBOA ' p https://m.edsoo.ru/ffOc6bcc
TPUYECKOTO 3apsiia
BsaumonetictBue 3apsinos. 3akoH Ky-
47 JIOHA T(I)[qeqHLHZ SH:KTH NYECKUNA ’ bubnmorexa LOK
' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB IEKTPUYECKOTO T10-

48 1. [ IpyHOUn cynepno3sunmy dJIeKTpu- bubnnorexka [JOK
yecKuXx Iojyied. JImuun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui 2eKTpoCcTaTH4eCcKOro mo-

49 is1. [Torenmman. Pa3sHocTs bubmorexa LHOK

) ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
[IpOBOIHUKH M TUIIEKTPUKH B DIIEK-
50 T I?)CTal;quCKo:/II rnoJsie P bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuorexa [JOK
51 DnexTpoéMrocTh. KoHIencaro
JICKTPOEMIKOCTE HACHCATOp https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IIIOCKOTO KOHJIEHCa- bubnmnoreka [JOK

TOpa. DHEPTHUs 3apsHKEHHOTO KOHJICH-

https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

caropa

53

54

55

56

57

HNuctpykrax mo OT u Th. Jlabopa-
topHas padota Ne 3 o teme "M3mepe-
HUE 3JIEKTPOEMKOCTH KOHIeHcaTopa"

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBAIHHOTO all-
napara, CTpyHHOT0 IpUHTEpa.
DIIeKTpOCTaTUYECKAs 3allHUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0 CY-
mectBoBanus. [loctosunabi Tok. Cuna
toka. Hanpskenue. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka uenu

[locnenoBarenpHOE, MapauiesibHOE,
CMEUIaHHOE COEIMHEHUE ITPOBOIHU-
koB. MucTpykTax no OT u Th. JIa6o-
patopnas pabota Ne 4 o reme «3y-
YEHHE CMELIAaHHOTIO COEIMHEHUS PE3H-
CTOPOB»

PaboTa 1 MOLITHOCTH 3JEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe 3a-
Mmeikanue. Macrpykrax o OT u Th.
JlaGopatopHas pabota Ne 5 o Teme
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS»

DNeKTpOHHAas TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIPOTHBIIE-
HUS METAJIIOB OT TEMIIEPATYPBI.
CBepxnpoBOANMOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DNEeKTpUYECKHU TOK B BaKyyMe.



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

CBolicTBa AJIEKTPOHHBIX ITYYKOB

[ToynpoBoIHUKH, X COOCTBEHHAs U

61 MpUMecHasi MPOBOAMMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopHI
DJIEKTPUUYECKUH TOK B paCTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIeKTpUUYECKHil TOK B razax. Camo-

. . bubnuorexa [JOK
63 CTOATEIbHBIA U HECAMOCTOATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DneKTpuuecKre npudopsl U yCTpoil-
64 CTBa I/IpI/IX i aKTI/I‘II)eCKOI; i I/IyMeII;eHI/Ie 1 bubmmorexa LOK
P P ' https://m.edsoo.ru/ffoc86fc
[TpaBuiia TeXHUKH 0€30MAaCHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas padora Ne 3 o Teme

66 «Qnekrpocraruka. [TocTosHHBIN 251eK- 1 bubnuoreka [IOK
TPUYECKUN TOK. TOKHM B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHblit ypok. KoHTponbHas pabo- 1 bubnnoreka [JOK
Ta 1o TemMe "DIeKTpoauHaMuKa" https://m.edsoo.ru/ffOc8c56

bu6mmoreka [IOK

68 Hpomexyrouras aTrecTaiis 1 https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME



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
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https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Hara undgposbie
Ne n/m Tema ypoka KonTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Hucrpykrax no OT u Thb. IlocTosiH-
HbI€ MAarHUTHI U UX B3aUMOJICHCTBUE.
. bu6mmoreka [IOK
1 MarnuTtHoe noje. Bektop MarHuTHOM 1

https://m.edsoo.ru/ff0c9778

WHAYKIUU. JIMHUY MarHUTHOU WH-
JyKIIUH

MarauTHo€ 1oJie MPOBOJIHUKA C TO-
koM. OnbIT Dpcrena. Bzanmonei-

5 CTBUE MPOBOJHUKOB C TOKOM. MH- 1 1 bubnnoreka [JOK
crpykrax rno OT u Th. JIabopaTopHas https://m.edsoo.ru/ff0c98fe
pabota Ne 1 mo teme «/3y4yenue mar-

HUTHOTO I10JIsI KATYILIKH C TOKOM»
JleficTBHE MarHUTHOTO T10JIs Ha IIPO-
BOAHMK C TokoM. Cuita Amnepa. Un-

3 crpyktax 1o OT u Th. JIabopaTtopHas 1 1 bubnuoreka [IOK
pabota Ne 2 o Teme «/ccnenoBanue https://m.edsoo.ru/ff0c98fe
JeMCTBUS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

JlelicTBMe MarHUTHOIO TOJIS HA JBU-
4 KYIIYIOCS 3apsbKeHHY0 dactuily. Cu- 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9acO
na Jlopenua. Pabota cunsl Jlopenna
OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUH. 3aKOH JIEKTPOMAarHUTHON bub6nuorexa [IOK

5 1 1

naaykunn Gapanes. MHCTpyKTax 1o https://m.edsoo.ru/ff0c9df4

OT u Thb. JIaboparopnas padota Ne 3
no teMe «HccienoBanue sBiIeHUS



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

AJIEKTPOMArHUTHON MHIYKLIUN»

NHayKTUBHOCTB. SIBI€HUE CAMOUH-
nykuuu. IIC caMouHyKIuu. JHep-
TUs MArHUTHOTO MOJIsl KATYIIKHU C TO-
KOM. DJIEKTPOMarHuTHOE I10J1€

O6o0maromuii ypok «MarauTHoe 1mo-
ne. DISKTPOMAarHUTHAS WHTKIIHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

Konrponsnas padora Ne 1 o teme
«MarauTtHoe 1noJje. DJIeKTPOMarHuT-
Hasi UHAYKLUS»

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

CB000OIHBIE MEXAHHUYECKHUE KOJIe0a-
Hus. [[apmMoHnveckue KonedaHus.
VYpaBHEHHE FApMOHUYECKHUX KoJieOa-
uuii. [IpeBpainenue sHEprum

10

Wucrpykrax nmo OT u Th. Jlabopa-
TopHas padota Ne 4 o teme «Mccine-
JIOBaHKE 3aBUCUMOCTH TIEPHO/Ia Ma-
JIBIX KOJIeOaHUM rpy3a HA HUTH OT
JUTUHBI HUTH ¥ MACChI TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B uje-
AJIbHOM K0JIe0aTeIbHOM KOHTYDE.
AHanorus MexxJy MeXaHu4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

®opmyna Tomcona. 3akoH coxpaHe-
HUS DHEPTHH B UJI€AIBHOM KoJieha-
TeJIbHOM KOHTYpe. [Ipeacrasienue o
3aTyXxaromux KoneOanusx. Berayx-
JICHHbIE MEXaHUYeCKHe KoJeOaHusl.
Pe3onaHnc. BeiHyX1eHHBIE 2JIEKTPO-
MarHuTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

[lepemennslit Tok. CUHYCOUAIBHBIN



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

14

15

16

IIEpEMEHHBIN TOK. MOIIHOCTH Iepe-
MEHHOT'0 TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U
HanpspkeHus. Tpancdopmarop. IIpo-
W3BO/JICTBO, NIepeiadya u noTpedieHue
3IEKTPUUYECKON SHEPTUU

MexaHu4ecKkHre BOJIHBI, YCIOBHUS pac-
npoctpanenus. [lepuoa. Ckopoctb
pacrnpocTpaHeHUs U JIIMHA BOJHBI.
[Tonepeunble ¥ MPOIOJIBbHBIE BOJTHBI.
3Byk. CkopocTb 3ByKa. [ poMKOCTb
3ByKa. Beicora Tona. TemOp 3Byka

DNEeKTpOMarHUTHBIE BOJIHBI, UX
cBOicTBa U ckopocTh. [lIkana smex-
TPOMAarHUTHBIX BOJH. [IpuHIMIBI pa-
JMOCBSI3U U TeleBUaAeHus. Pazputue
CpPEACTB CBsA3U. Pannonokanus

KontponsHas padora Ne 2 o Teme
«Konebanus u BOJTHBI»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IpsmonnHENHOE pacpoCTpaHEHHE
cBeTa B OIHOpoAHOM cpexae. Toueu-
HbI UICTOYHHUK cBeTa. JIyd cBera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

OTtpaxxeHue cBeTa. 3aKOHbI OTpaXke-
HUs cBeTa. [locTpoenne n3o0paxenHuit
B TJIOCKOM 3€pKajie

[Ipenomnenue cera. [lonHoE BHYT-
peHHee otpaxkeHue. [IpenensHbiin
YTOJI TIOJIHOTO BHYTPEHHETO OTpaKe-
Hus. Unctpykrax mo OT u Th. Jlabo-
patopHas pabora Ne 5 o Teme «3-
MEpEHHE NTOKA3aTeNs MPEeTOMIICHUS
CTEKJIa»

bubmuorexa [JOK
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

Jlunssl. [Toctpoenue n3obpaxxeHuil B
nuH3e. Dopmysia TOHKOM JIMH3BL. Y Be-
nuuenue JuH3bl. MHeTpykTaxk mo OT

20
u Th. JlabopaTopHnas pabora Ne 6 o
Teme «VccieqoBalHye CBOMCTB U300-
paKEHUI B JIMH3AX)
Hucnepcus cBera. CIoXHBIA COCTaB
oenoro ceera. L[pet. MHCTpyKTaX 110
bubmuorexa [JOK
21 OT u Thb. JIaboparopHas pabota Ne 7
paTOpHas p https://m.edsoo.ru/ffOcca54
o teMe «HaGmonenue aucrnepcun
CBETa»
Wutepdepennms cera. Audpaxus
99 ceta. [ludpaknuonnas pemérka. [1o- bubnuorexa [JOK
MEePEYHOCTh CBETOBBIX BOJIH. [lossipu- https://m.edsoo.ru/ff0cccOc
3a1usi CBeTa
['paHUIBI TPUMEHUMOCTH KJIaCCHYC-
23 cKoil Mexauuku. IlocTymaTel crieru bubnmorexa LHOK
. ' Y https://m.edsoo.ru/ffOccfe0
QIIbHON TEOPUH OTHOCUTENBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
24 3ameJieHre BpeMEHH B COKpaIlleHHe
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
25 gacTuibl. CBA3b MaccChl C DJHEPTUENA U bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcc6f8
UMITYJIECOM. DHEPTHSI IIOKOS
Kontponsnas padora Ne 3 o Teme
26 «Omnruka. OCHOBBI cIELIUAIBLHONA TEO bubmorexa [TOK
' https://m.edsoo.ru/ff0cd350
PUU OTHOCHUTEIHHOCTHY
97 ®otonbl. opmyna [Tnanka. DHeprus bubnnorexka [JOK
U UMIYNbC POTOHA https://m.edsoo.ru/ff0cd4e0
OTtkphITHE U HcclienoBanne (oTod¢-
bubnmnoreka [JOK
28 ¢ekra. OnbiTe A. I'. Cronerona. 3a- i

KOHBI poTo3dexTa. YpaBHeHHE

https://m.edsoo.ru/ffOcd7{6



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
https://m.edsoo.ru/ff0cd7f6

Duinmreitna s Gotodddexa.
«Kpacnas rpanuna» gotosddexra

29

30

JaBnenue cera. Onwitsl I1. H. JIebe-
neBa. XUMHYECKOE ICHCTBHE CBETA.
Pemenue 3agau mo Teme «JIEMEHTBI
KBAHTOBOM ONTHKI))

Monenrs atoma Tomcona. OnbITel Pe-
3epdop/ia Mo paccessHUIO O-YaCTHLL.
IInanerapnas monens atoma. [locry-
natel bopa. M3imydyenue u nornoueHue
(OTOHOB TIpHU TIEPEX0/Ie aTOMa C OJI-
HOT'O YPOBHS SHEPTIUH Ha JIPYTrOil.
Bunbl ciektpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

31

OTKpbITHE paTOaKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHnio cocraa
PaIMOAKTUBHOTO U3TYYCHUSI.
CoiicTBa anb(da-, 6era-, ramma-
n3ny4yeHus. BausiHue paanoakTUBHO-
CTH Ha UBBIE OPTaHU3MBI

32

33

OTtkpbITHE IPOTOHA U HeWTpoHa. U30-
Tonbl. Anbda-pacnaj. IIeKTPOHHBIN
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIydeHue. DHEPrusl CBS3H HYKJIOHOB
B Anpe. SlnepHsle peakuuu. SAnepHbii
peaktop. IIpobGaembl, mepCcreKTUBEL,
9KOJIOTMUECKUE aCTIEKTHI SIAEPHOI
SHEPreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHa. MeTobl HAOMIOACHUS U
pEerucTpaluu 3JIEMEHTAPHBIX YaCTHLI.
Mopens aroma TomcoHa. OnbITh Pe-
3epdopaa mo paccessHUIO O-YaCTHII.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[Inanerapnas Mozens aToma.
IToctynater bopa

34 Kontponbnas padota Ne 4 mo teme

«KBanroBas ¢uzuxa»

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cf02e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIb-
HOT'O MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nmox pe-
nakmuert [lapdentreBoii H.A., AkninonepHoe o6mecTBo «31aTeascTBo
«IIpoceemienue»

» ®usuka, 11 kmacc/ Maxumes I'.J1., byxosnes b.b., YUapyrua B.M. nox pe-
naxuueit [lapdentreBoit H.A., Akiinonepuoe obmiectBo «M3natenscTBo

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®usuka. 10 knacc. Jlugaktuueckue KapTouku-3aaanust (aBTopsl M. A.

VYmakos, K. M. YiakoB)

®dwusuka. 11 knacc. [Jugaktuyeckue KapTouKu-3a1anus (aBTopsl M. A.

VYmaxkos, K. M. Yiakos)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - connanbHas ceTb pAOOTHUKOB 0OpA30BaHHSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢hecTuBanp negarornyeckux uiaei
«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit ans yuurenei GU3NKUA U UX YICHUKOB.



5 http://www.physics.ru/ - matepuaisl 1o Gpusuke.

6 www . ege .edu.ru - uadopmarinonHsiii mopran EI'D.



