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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE TOJOXKEHHM M TpeOOBaHWUU K pe3yJsibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM mporpammel, npeacTtaBieHHbix B PI'OC COO,
a Takxke ¢ yu€rom (enaepanpHOi paboyeil mporpaMMbl BOCHHUTAHUA M KOHIICTIIIMU
npenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3ALUIX
Poccuiickoii @eaepannn, peain3yonX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Copnepxanue mporpaMMmbl 1O (U3MKE HampaBlieHO Ha (GOpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHupa oOyyaromuxcs 10—11 kimaccoB mpu oOydeHUH
ux (Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AESITEIIBHOCTHOTO MOIXO[A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusiMm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM KW METANpeIMETHBIM pe3yJibTaTaM OOyYeHHs, a TaKkKe
YUUTBHIBAET HEOOXOJMMOCTbh pealu3alMl MEXIPEAMETHBIX CBA3€H (QU3UKH C
€CTECTBEHHO-HAYYHBIMU y4e€OHBIMU MpeAMeTaMu. B Heil ompenensitoTcss OCHOBHBIE
eI U3y4eHHs] (PU3MKU HAa YpOBHE CPEAHEro oOmiero oOpa3oBaHUs, IJIaHUPYyEMBbIE
pe3yJIbTaThl OCBOCHMSI Kypca (DU3UKHU: JTUYHOCTHBIE, METANIPEIMETHBIE, NPEAMETHBIE
(Ha 6a30BOM YpOBHE).

[Tporpamma no ¢pu3uKe BKIIOYAET:
IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3HKU Ha 0a30BOM YPOBHE, B TOM YHUCIIE
MpEeAMETHBIE PE3YNbTATHI IO T01aM 00YUYEHUS;

e coziepkaHue yueOHoro npeamera « Pusrkay 1o rogam o0y4eHusl.

®du3rkKa Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHHUU 00
okpyxatomem wMupe. IIkonbHBIM Kypc GU3UKH — CHCTEMOOOpa3yroIui i
€CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SIBJICHUM, H3y4aeMbIX XUMHUEH, Ouoyiorueut, (Hu3ndecKkoi
reorpadueit u actpoHomuceii. Mcronp3oBaHNe U aKTHBHOE IPUMEHECHHE (PU3UICCKHUX
3HAHUI OMpenesseT XapakTep U pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTHMH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpHAIIOB C
3aJJaHHBIMU CBOMCTBaMHU W Jpyrux. M3ydeHuve (pu3mkyu BHOCHUT OCHOBHOM BKJaja B
dbopMHpOBaHWE €CTECTBEHHO- HAy4YHOW KApTUHBI MHpa OOydYarommxcs, B
dbopMHpoBaHrE YMEHUI MPUMEHSTh HAYYHBIM METO/I TO3HAHUSI TIPU BHITIOJTHEHUH UMHU
y4EOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Gpu3uku Jy1st ypOBHS CpEIHEr0 00IIero 00pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPBbIE MOYKHO PACCMATPUBATh KaK MPUHLIMIIBI €ETONIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0beIMHEH BOKPYr (Qu3nueckux Teopud. Beaymmum B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmuzanuss NOpeanosiaraeT MCIOJIb30BaHUE
T'YMAHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUS
(u3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npeamnogaraet 3HakOMCTBO
C MIMUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMUYECKHX MPHIOKEHUN HM3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercss MOCPEACTBOM BBEACHHS HJIEMEHTOB
cCollepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHM, a TaKke O0OCYKIEHUs
po0JieM pallOHAIIBHOTO MPUPOOIIOIb30BAHUS U HKOJIOTMYECKO 0€3011acHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPETHEro OOLIEeTo
oOpa3oBaHus sBIAIOTCS (pusnmyeckue Teopuu (hopmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUS (PU3UUECKON TEOPHH, POJid (PyHIaMEHTAIbHBIX 3aKOHOB M
MPUHIUMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O IPUPOAE, FPAHUIIAXTIPUMEHUMOCTH
TEOpUH, 15l OMUCAHUSI €CTECTBEHHO-HAYUHbIX SBJICHUH U MTPOLIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOJAX0A B Kypce (M3UKH peanu3yercs Mpexie
BCEro 3a CYET OpraHu3alii SKCHEPUMEHTAIBHON NEATEIbHOCTH 00yYaroluxcsl.
J1i1st 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO UCIIOIb30BAHUE CUCTEMBI (DPOHTATIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00OpaTOPHBIX pabOT, KOTOPBIE B TpOrpaMme
no Qu3nke OOBEAUHEHBI B OOIIUI CHHCOK YYCHHYECKUX MPAKTHUYECKUX PabdoT.
Boigenenue B yKa3aHHOM IepedHe JabopaTOpHbIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBISIETCS YYaCTHUKAMU 00pa30BaTeNbHOIO IMpoliecca
UCXOJl U3 OCOOEHHOCTEW MUIAaHMPOBAaHUS U OCHaUleHUs kaOunera Quiuku. llpu
ATOM OOECHEeYMBAETCS OBJAJACHHE OOYYAIOIIUMHUCS YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE H3MEPEHHMsI, MCCIICAOBAHUSA 3aBUCUMOCTEH (M3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO TPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENAETCS PELIEHUIO PACUETHBIX U KAYECTBEHHBIX 3aa4.
IIpu 5TOM [UUIs1 pacY€THBIX 3a7a4 IPUOPUTETOM SIBIISAIOTCA 33a1a4M C SIBHO 3aJaHHOU
Gu3nYeCcKoil MOEIBIO, TTO3BOJISAIONINE TPUMEHSATh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MUHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsSCHEHHE TPOTEKaHUsI (U3MYECKUX SBJICHWA W TIPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (U3UYECKON MOJENHM JUIsl CHUTYaIllud TPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ tpeboBanusimu DPI'OC COO k marepuasbHO-
TEXHUYECKOMY oOecreueHnIo yueOHOoro npoiecca 6a30Bblil ypoBeHb Kypca (GU3HKU
HAa YpPOBHE CpeIHEro oOmiero oOpa3oBaHUsA [OJDKEH H3Yy4yaThCs B YCJIOBHSIX
MpeAMETHOr0 KaOwHeTa (M3WKHA WIM B YCIIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYUYHOro IMKiIa. B kaOuHete (PU3UKK MOKHO OBITH
HEOo0X0oIMMOe J1abopaTopHOEe OOOpYAOBaHWE JJisI BBINOJHEHUS] YKA3aHHBIX B
nporpamMme 1o GuU3NKe YYEeHHUUECKUX MPAKTHUYECKUX pabdoT U JIEMOHCTPAIMOHHOE
obopyioBaHue.

JleMoHCTpanoHHOE 000py/I0BaHWE (OPMUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEUYMBAET TOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe MO (PU3MKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUA UM  MPOIECCOB, OMIUPUYECKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0OpyIOBaHWE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCcs B BUAC TEMAaTHYECKUX KOMIUICKTOB M 00ECIIEUHMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYammMXci. TeMaTHYecKhe KOMILIEKTHI
71a00paTopHOTO 000PYMOBAHUS JOJKHBI OBITH TOCTPOSHBI HAa KOMIUICKCHOM
WCITOJIb30BaHWN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpATOPUIA.

OCHOBHBIMH LIETSIMU U3y4EeHUS (PU3UKU B 00IIIEM 00pa30BaHUU SIBIISTFOTCSL:

e popMupoBaHHE WHTEpPEcCa W CTPEMIICHHS OOyYaromMXcs K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEIA;

e PA3BUTHE TMPEJCTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (OPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

 hopMupOBaHNE HAYYHOTO MHPOBO33PEHHSI KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e popmMupoBaHuEe YMEHUN OOBICHSTH SIBIICHUS C UCIIOIb30BaHUEM (DU3UUECKUX
3HAHHWH M HAYYHBIX JIOKA3aTEIbCTB;

e popMupoBaHME TPENCTABICHUNW O PO (PUBMKH JJIS Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTimkeHne STUX Telield 00ecreunBaeTCsl PelieHueM CISAYIOMUX 3a7a4 B

mpoIiecce u3yueHus Kypca (GM3uK1 Ha yPOBHE CPETHETO O0IIeTro 00pa30BaHuUs:



e MPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsIX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMupoBaHUE yMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS JIII00BICHEHUS
bu3nYecKuX SBJICHUN B IPUPOE U JUIsl IPUHSITHS MPAKTUUECKUX PEIICHUN
B IIOBCEHEBHOM JKU3HH;

¢ OCBOCHHE CITIOCOOOB PEIICHMs] PAa3IMYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nueckol MOAENbI0, 3a/lay, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3faHue pU3NUeCcKor MOJEINH, aJIeKBATHON yCIOBUSM 3aJa4H;

e [IOHUMaHHUE (PUBNYECKUX OCHOB U TMPHUHIUIIOB JCHCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOTO ITUTAHUPOBAHUS U TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OMpeIeNICHNs TOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3JIaHME YCIIOBUM JUIsl Pa3BUTHUSL YMEHHUH MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme 10 (U3MKE TepedeHb J1abopaToOpHBIX U
MPAKTUYECKUX pPalbOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JEJacT BBIOOD
NPOBENCHUST JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM HHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUaroImuXCs.



COAEP KAHUE OBYYEHMUA
10 KJTIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 TO3HAHUSA

®dusrka — Hayka o npupozae. HaydHble METONBI MO3HAHUSA OKPYXKAIOILIErO
mupa. PoJsib 3KkcriepuMeHTa 1 TEOpUU B IPOLIECCE O3HAHUS IPUPOIBL. DKCIIEPUMEHT
B (pusuke.

MogaenupoBanue QuU3NUYecKuX sABJICHUN U mporeccoB. HayuHble runoressl.
duzuyeckne 3aKOHbI U Teopuu. [ paHUIBI TPUMEHUMOCTH (PUZNYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecTto ¢pu3uku B POpMUPOBAHMM COBPEMEHHOW HAYYHOU KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPPOBbIE HU3MEPUTEIbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe BuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHHUSI.
Cucrema orcuéra. Tpaekropusl.

[lepemelienne, CKOpPOCTh (CpPeOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUuaIbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAUHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUe CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBkeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMEIICHUs
MaTepualIbHON TOYKH OT BPEMEHH.

CBobojHOE MajicHre. Y CKOpeHHE CBOOOHOTO A ICHHS.

KpuBonuHeitHoe nBuxeHue. J[BrkeHne MaTEpUaIbHON TOYKH TOOKPYKHOCTH
C MOCTOSIHHOM MO MOJYJI0 CKOPOCTHIO. YTJIOBasi CKOPOCTb, JJUHEWHAS] CKOPOCTb.
ITepuon u wactora obpamieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUYETA, MILTIOCTPAIUs KHHEMATUUECKUX XapaKTePUCTUK
JIBKEHUSI.

[IpeoOpa3zoBanne NBIKEHUI C MCTIOTH30BAHUEM IIPOCTHIX MEXAaHU3MOB.

[TameHnue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnrogenue nBmxeHus Tena, OpOIIEHHOTO Mo YIiOM K FOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

HamnpaBnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JIBUKEHUS C LIEJbIO ONPENEIICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IIyTAMH, MPOWJICHHBIMU TEJIOM 3a
NOCJIENOBATEbHBIE PAaBHBIE MPOMEXKYTKA BPEMEHUM TIPHU PaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUKEHUs IapUKa B BI3KOU KUJIKOCTH.

N3yuenne qBUKEHUS Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHOocuTenbHOCTM  ['amunesa.  IlepBeii  3akoH  HbroroHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuiuu cui. Bropoit 3akon HeroToHa
JUI MaTepUajIbHOM TOUKU. Tpernit 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectu. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenwue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuia TpeHus nokos. KoadduumeHt tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE M BpallaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TENA.

MOMEHT Cuiibl OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHndeckrue YCTpPOWCTBA U IMPAKTAYECKOE IPUMEHEHME: NOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepeHnue cui.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJTBI yIIPYTOCTH OT JAepopMarium.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U HAJCHUH.

CpaBHeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBeCHUS TBEPAOTO TeJia. BBl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3yuenue aBuxeHUs1 OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HHUKAIONIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HMMEIOIIETO OCh
BpalICHUSI.

Tema 3. 3aKkoHbl COXPAHEHUS 8 MEXAHUKE

NMiynsc MarepuaibHOM TOUKHM (Teja), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cHIbBl U1 U3MEHEHUE HUMITYJIbCa TENAa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE IBMXEHUE.

PaGoTa cuibl. MOIITHOCTH CHITHI.

Kunernueckass »Heprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHuuanbHas SHEPIUs yIpyro
nedhopMUpPOBaHHOM NPYKUHBL. [loTeHIMaIbHAS SHEPTUS Tela BOJIN3U TOBEPXHOCTH
3emuiu.

[loTeHnumanbHple U HEMOTEHUUANbHbIE  Cuibl.  CBs3b  pabOTHI
HETOTEHINATBHBIX CUJI C ©3BMEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UIMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexos MOTEHITMATBHOM YHEPTUN B KHHETHUECKYIO U 00OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydenne abCOMOTHO HEYIIPYTOTO yJapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanre CBs3M pabOThI CUITBI C UI3MEHEHUEM MEXaHWYECKOW SHEPTHH
TeJa Ha TIPUMEpE PACTSHKEHUS PE3MHOBOTO JKI'yTa.

Paznen 3. MosiekyasipHasi pu3uKa U TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep ABMKEHUS WU
B3aMMOJEHUCTBUS YACTUL BeulectBa. MoJenu CTpOCHMs Ta3oB, XKUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojieliel. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u €€ usMmepenue. lllkana temmeparyp
Lenbcus.



Mopens  upeanbHOoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS dactul rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KianepoHa.
3akoH /lanbproHa. M3ompoueccsl B UACANBHOM ra3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: M30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OmnpiThl 110 7B Y3UH KUIKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbiTa IlTepHa.

OnbITHL, JIOKA3bIBAIOIIME CyLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3anMO/CHCTBHA.

Mogenb, WILTIOCTpUpYIOLIas PUPOAY AABICHUS ra3a Ha CTEHKU COCy/a.

OnbIThl, WUTIOCTPUPYIOUIUE YPAaBHEHHE COCTOSIHMSI MJACAIIBHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OrnpeneneHue Macchl BO3ayXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHUI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEK/1y ITapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoouHamurku

TepMoanHamMuueckass cucreMa. BHYTpeHHSE 3HEPTUs TEPMOJINHAMUYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KonmnuecTBo TemnoTsl u pabora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HJEaJbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTDh, KOHBEKIMS, U3JIyUYCHHUE. Y AEIbHAS TEIIIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHnre TepBOTO 3aKOHA TEPMOJMHAMHKK K wu3omporieccaMm. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akoH TepmoauHamMuku. HeoOpaTUMoOCTh MPOLIECCOB B MPHUPO/IC.

TemnoBbie MalHbI. [IpUHLIMUIIBI TEUCTBUSA TEILIOBBIX MAILIUH.
[IpeoOpazoBanusi 3HEepruM B TeIUIOBbIX MamuHax. KoadduimeHt monae3noro
nencTBus TerwtoBor mamwmHbl. [{ukn KapHo m ero ko3¢ @uIMEHT MOIe3HOTO
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHudeckue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JIBUrareib
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUITUOHED.

Llemoncmpayuu

M3MeHeHHe BHYTPEHHEW HSHEPTHM Teja IMPU COBEPIICHUH PaOOTHI: BBUICT
npoOKK u3 OYTBUIKK TOJI JEMCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUACOAEMOHCTPAIIHS).

W3MeHeHre BHYTPEHHEH SHEepruu (TeMIepaTyphl) Teja IpHu Terionepeiaye.

OnpIT 10 anauabaTHOMY pAaCIIMPEHHIO BO3AyXa (OMBIT C BO3IYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO
JIBUTATEJIs.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenue ynesbHON TeMI0EMKOCTH.

Tema 3. Acpecamnsie cocmosanus eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KoHaeHcanus. VMcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BIAXHOCTh BO3ayxa. HaceimeHHblid map. YenbHas TeIioTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUSI OT JaBJICHHMS.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Te1a. AHM3OTPOIHS CBONCTB
kpuctamioB. JKuakue kpuctauibl. CoBpeMeHHbIE MaTepuanbl. I[limaBiaeHue u
KpUCTaJUIU3anus. Y ieJibHas TerioTa miasieHus. Cyoaumanus.

YpaBHEHHE TEIIOBOTO OaslaHca.

TexHUYeCKHEe YCTPOWCTBA U IPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIIOPUMETP, TEXHOJOTHH IMOJYUYEHUS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nOHMKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HabGmroierre HarpeBaHus 1 IUIABJICHUS KPUCTAUTMIECKOTO BEIISCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuuecxuii sxcnepumenm, nabopamopHwle pabomul

N3Mepenne OTHOCUTETBHOM BIIAXKHOCTH BO31yXa.

Paznen 4. DnekTpoamHamMuka
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W TOJYHNPOBOAHUKHA. 3aKOH COXPAHEHHS
AIEKTPUUECKOTO 3apsija.
BsaumopaeiictBue 3apsa0B. 3akoH Kynona. ToueuHblil 31€KTpUUECKUI 3apsi.
Onektpuyeckoe noje. Hanpsok€HHOCTD anekTpuueckoro nojst. [punimn



CyNEPHO3NULNH IIEKTPUYECKUX MOJIEH. JIMHUM HaNnpsyKEHHOCTH JIEKTPUYECKOTO
OJIS.

PaGota cun snexrpocrarudeckoro nosis. [loreniuman. Pa3HOCTh NOTEHIIMATIOB.
[IpOoBOOHUKM M HOHUAJIEKTPUKH B DJIEKTPOCTATHYECKOM IToj€. JluanmeKkTpuueckas
ITPOHULIAEMOCTb.

OnextpoémkocTs. KoHzneHcarop. DIeKTpOoEMKOCTh TUIOCKOIO KOHIEHCATOpPa.
DHeprus 3apsyKeHHOT0 KOHAEH caTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTaTHUECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpHOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alapar, CTPyHHbIIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHIUIT IEUCTBUS JIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BAaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH ILIOCKOIO KOHJAEHCAaTopa OT IUIo@Aan
IJJACTUH, PACCTOSHUS MEXKAY HUMHU U TUIEKTPUUECKOU POHUIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit 31ekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna Toka. IIocToaHHBIN TOK.

Hanpsbxkenue. 3akon Oma 715l y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHHE. Y IEJIbHOE CONPOTHBIICHHE BEILIECTBA.
[TocnenoBarenpHOE, TAPAILIENBHOE, CMEIIAHHOE COETMHEHNE IIPOBOJHHUKOB.

PabGotra onextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomrHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJIA U BHYTPEHHEE CONMPOTUBIIEHUE NCTOYHMKA TOKA.
3axoH OMa 17151 TOJIHOM (3aMKHYTOM ) 3NieKTprudeckoi 1ienu. Koporkoe 3aMbIkanue.

OJIEKTpOHHAss  NPOBOJMMOCTb  TBEPABIX  METAJLUIOB. 3aBUCUMOCTh
CONIPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITyYKOB.

[1omynpoBOIHUKMY. CobcTBeHHast " IIpUMeCHas IIPOBOJIUMOCTD
noJynpoBoIHUKOB. CBoMCTBa p—n-niepexona. [lonynpoBogHUKOBBIE TPHUOOPEI.

OJEeKTpUYEeCKHd TOK B  pacTBOpax MW  paciylaBaXx  3JIEKTPOJUTOB.
DIEKTPONUTHYECKAs JUCCOLMAIUS. DIIEKTPOIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, dJIEKTPOHArpeBarTeibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COIPOTHUBIICHHMS], BAKYYMHBIN JTHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKA U HAPSKEHUS.

3aBUCHUMOCTb CONPOTUBJICHUS HWJIMHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOLIAAM MONIEPEYHOIO CEYEHUS U MaTepHaa.

CMelaHHOE COeTMHEHUE TPOBOAHHUKOB.

[Ipsmoe wW3MepeHne JIeKTPOABMKYIIEH cwuibl. KopoTkoe 3aMblkaHHe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii pa3ps 1 NpOBOAUMOCTb BO3/1yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3ydeHne CMEaHHOTO COEAUHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYILEH CHUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTHBIICHUSI.

Hab6mronenue amekTpoamnsa.

MexnpeaMmeTHbie CBI3U

N3yuenue kypca ¢uzuku 6a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISETCS C
YYETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO
NO3HAHUA: SIBJIEHUE, HAy4HbIM (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, InHeHHas QyHKLMs, mapadoiia,
runepOona, ux rpagukd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBUKEHHUE B JKUBOM mpupoae, nuddysus, ocmoc,
TEIUIO0OOMEH HUBBIX OPraHU3MOB (BUABI TEIUIONEpEIaur, TEIUIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOWCTBA TBEPBIX TN, )KUAKOCTEN U



ra3oB, S3JIEKTPUYECKHE CBOMCTBA METAJIOB, SJEKTPOJIUTUYECKAs IUCCOLMALINS,
rajibBaHUKa.

I'eoepaghus: BNaxXxHOCTh BO3/LyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBWKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEeHUs B TEXHUKE, MOIIIMITHUKK, HCIOJIb30BaHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYTHE), JIBUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJTYYEHHUS] COBPEMEHHBIX MaTEpHaJOB, B TOM YHCJI€ HAaHOMAaTepUaloOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3all[UTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBI IPUHTED, AIEKTPOHArpEBaTEIbHbBIC puOOPHI,
AJIEKTPOOCBETUTEBLHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoaMHAMHUKA

Tema 3. Maznummnoe none. I1eKmMpoOMacHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTBl.  B3anmoaelcTBHME  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruntHoe mone. Bektop MarHuTHOW WHAYKIMH. [IpuHnun cynepno3unnu
MAarHuTHbIX MoJied. JIMHUM MarHuTHOM WHAYKUMU. KapThHA JTWHWI MarHUTHOU
VHJYKLWH [10JI1 HOCTOSTHHBIX MArHUTOB.

MarautHOoe T1I0JI€ TIPOBOJHHMKA € TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOTO TOJISl JUIMHHOIO MPSMOTIO HPOBOAHMKA U 3aMKHYTOTO KOJBLEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npOBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOayJb M HallpaBJICHUE. [[BUKEHNE 3apSKEHHON YaACTUIIBI
B OJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunel Jlopenia.

SIBienue dneKTpOMarHMTHOW MHAyKUuMHU. IIOTOK BekTopa MAarHUTHOU
WHIYKIWAHA. OJIEKTPOABIKYIAS CWJIa HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe »ieKTpUYECKOoe ToJie. ODNEKTPOABIKYIIAS CUIa HHIYKIUU B
MPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABIKYIIAs Cuia
CaMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M IMPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUrATENb, YCKOPUTEIU DSJIEMEHTAPHBIX
YacCTHUL, NHYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE AIEKTPOHHOTO IMy4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMArHUTHON UHIYKIUH.

[IpaBuito Jlenna.

3aBUCUMOCTD SJICKTPOABWKYILEH CHJIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBieHrEe CAaMOMHTYKIIHAH.

Yuenuuecxuii sxcnepumenm, nabopamopHwle pabomuol

N3yyeHrne MaraHuTHOTO TOJIs KaTYIIKH C TOKOM.

HccnenoBanue neiCTBUS IMTOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

Paspnen S. KosieGanus u BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHbsle KOJ1eOanus

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KOJIeOaHMs.
INapmonnueckue konedanus. Ilepuon, vacrora, amrmumuryaa u ¢asza KojeOaHUU.
[IpyXuHHBIA MasTHUK. MaTeMaTu4ecKnii MasTHUK. Y paBHEHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparienue sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJIeaIbHOM KO0JICOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYECKUMU W
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aryxaroumx KojeOaHusX. BeIHy)I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennsiii  TOoK. CuUHyCOMAAQNbHBIM TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEUCTBYIOIIEe 3HAUYEHHE CHUJIbl TOKa U
HaIPSIKEHUSI.

Tpanrcopmarop. [IpousBoacTBo, nepenaya u MOTPeOICHUE DICKTPUICCKOM
SHEPrur. DKOJOTUYECKHE PUCKU TMPHU MPOU3BOJCTBE AEeKTposHepruu. KymnbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DICKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Llemoncmpayuu
HccnenoBanne mapaMeTpoB KoJIeOATEIbHOM CHUCTEMbI (MPYKUHHBIM WM
MaTeMaTHYECKUN MasTHHK).



Halmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CB00OO/IHBIE JIEKTPOMAarHUTHBIE KOJICOaHUs!.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHHSI OT BPEMEHM) IS
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum moOCIEenOBAaTEIbBHOM COCIMHEHUM PE3UCTOpA, KaTYyIIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHAN 3IEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

HccnenoBanre 3aBUCUMOCTH MEpUOAa MalbIX KOJEOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanye MEPEMEHHOTO TOKA B LIENU U3 MOCIEA0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, yCIOBHSL pacnpoctpanenus. llepuon. CkopocThb
pacupocTpaHeHuss W JJuHA BOJHBL [lomepedyHble W MPOAOIBHBIE BOJIHBIL.
WNurepdepenus u 1uPppakuuss MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3JYyYEHHUs 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, MPEJOMIIEHUE, MOJsipu3alus, Judpakims,
unTeppepeHius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 3J1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguOCBS3U U TeNEBUACHUSA. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuueckue YCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, YJbTPAa3BYKOBas [IMAarHOCTHMKAa B TEXHHKE M MEIHILIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MOMEPEUHBIX U TPOAOIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHimu u qudpakiini MEXaHHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGnrogenue cBs3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTATY 10U U
4acTOTOU KoseOaHuil.



HccnenoBaHnre  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHUE,
pesioMJIeHUE, MoJaspu3anus, udpakuus, uHTephepeHITus.

Tema 3. Onmuxka

['eomerpuueckas onruka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OoTpaxeHusi cBeta. [locTpoeHune n3obOpakeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIIOTHBIN MOKAa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja MOJHOIO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxxHbli cocTa Oenoro ceera. L[Ber.

Cobuparoniye u paccenBarouiye JuH3bl. ToHKast TuH3a. @OKYCHOEPACCTOSIHHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuii B coOMparomux u
paccenBaromux JuH3aX. DopMysia TOHKOU JUH3BL. Y BEJIMUEHUE, 1TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOMN ONTUKH.

BonnoBass ontuka. Wutepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VY caoBust HaOMIOIEHUSI MAKCUMYMOB 1 MUHIMYMOB B HHTEp(PEPEHIIMOHHONKApTUHE
OT JIByX CUH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB.

Hudpaxuus cBeta. udpakinumonHnas peméTka. YcCiaoBUe HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUA MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuecKue YyCTpOMCTBA U MPAKTHYECKOE TPUMEHEHHE: OYKH, JIyma,
doToamnmapar, MNPOEKIIMOHHBINA amnmapar, MHUKPOCKOI, TEeJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, OJIPOU.

Jlemoncmpayuu

[IpssMONIMHENHOE pAcHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHHE CBETA.
OnTtuyeckue NpuOOpHI.

[TomHOE BHyTpeHHEE OTpakeHue. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOMa.

Hab6mronenne narepdepeHIum cpeTa.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tomy4yeHue crekTpa ¢ HOMOUIBIO IPU3MBI.

[Toyyenue criekTpa ¢ TOMOUIBIO0 TUPPAKITUOHHON PEIIETKH.

Hab6mrogenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



N3MepeHue rnokasaress NpesioMIICHUS CTEKIIA.
HccnenoBanne CBOMCTB M300paKEeHUN B IMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIeNIMAIbHOI TEOPUU OTHOCUTEIBHOCTH

['panunbpl  NMPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIELIMAJIBHON TEOPUHU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHHU U COKPAILICHHE
JUTUHBL.

DHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbL. DHEPTHUS
TOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dotorddexra. YpaBuenue DitHmrerHa mansa gororddexra. «KpacHas rpanuiiay
dboTtorpdekra.

Jasnenue ceera. OnbiTel 11. H. JIeOeaena.

XUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue YCTpONCTBA U MPAKTUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha yCTaHOBKE C ITMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMHETO (poTodddekTa.

CBeToanos.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiThl Pesepdopna mo paccesHUIO o -4acTHIL.
ILmanerapuas mognenb aroma. Iloctymarsl bopa. M3nyuenwe u mornomieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHS HSHEPruuM Ha Apyrou. Bumsl
criekTpoB. CIIEKTp yPOBHEW SHEPTUU aTOMA BOAOPO/IA.

BousiHOoBBIE cBOlicTBAa yacTull. BosHbl ne bpoiisa. KopryckynsipHO-BOJIHOBOM
Iy aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IIPAKTHMYECKOE IPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Ornpenenenue IIMHBI BOJHBI J1a3epa.

HabGmrogenue muHeYaThIX CHEKTPOB U3TyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HaGmronenue muHeiyaToro crexkTpa.

Tema 3. Amomnoe 20po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pezepdopia mo onpeneneHuto coctaBa paaioakTUBHOTO
usnyuenus.  CBoiictBa  anbda-, OeTa-, ramMma-uzinydeHus.  BiusHue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. OIEKTPOHHBI U TO3UTPOHHBIA Oera-pacran. [amma-
U3JlyyeHue. 3aKOH PaJuoaKTHBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. TepmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIIEKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHbIe YaCTUIbI. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOMIOICHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3auMoiecTBUs. EqUHCTBO (pr3nyeckoil KapTUHBI MUPA.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast oomoa.

Jlemoncmpayuu

CUY€TUMK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HccnenoBanre TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zneu 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZNKH

Otansl pa3BUTHs acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3B&3paHoro neba. Co3Be3ausi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIKEHUE.

CoJsiHeuHas cucrema.

Connue. ConHewyHass akTHUBHOCTh. McTounuk sHeprum CosiHIIAa U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. J[narpamma «cnekTpajabHBIM Kiacc —
CBETUMOCTBY». 3BE3IBI TJABHOM IMOCJIEN0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3]] TJIABHOM MOCIIEIOBATENbHOCTU. BHyTpeHHEee cTpoeHne



3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUHN U 3Bosonuu CoiHua u
3BE31. DTanbl )KU3HU 3BE3.

Mineunbiii I[IyTe — Hama I'amaktuka. Ilonmoxkenue u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006:ma. Pazberanue rajakTuk.
Teopwus bosbmioro B3psiBa. PenmkToBo€e n3nydyeHue.

Macmrabnas ctpyktypa BeenenHoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH ST ONPEICTICHUs TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CEeBEPHOTO MOJIyIIAPHUS U SIPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianer, Mneunoro [TyTu.

O0o01maro1ee NOBTOPEHUE

Ponb ¢u3uku uW acTpOHOMUHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM chepax AesITENIbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKH U
ACTPOHOMUU B COBPEMEHHOW HAy4YHOW KapTUHE MUpPA, POJb (PU3NUYECKON TEOpHUH B
dbopMHUpOBaHUY TMPECTABICHUHN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHUpa B OOLIEM pSIAy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeameTrHsblie CBSA3U

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAyYHbIA (akT, rumore3a, (pU3mMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl ypPaBHEHUW, TPUTOHOMETPUUECKUE
(GyHKIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPhl U MX MPOEKIHMH HAa OCH KOOPAWHAT, CIOXKEHUE BEKTOPOB,
IIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMHM, TPU3HAKK TMOJA00USI TPEyTrOJbHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (Uryp u o0béMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUXEHHUS B )KMBOW MPUPOJIE, ONTHYECKUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TEJ1, MEXaHU3MbI 00pa30BaHMSI KPUCTAIUIMYECKON PEMIETKH, CIIEKTPATbHBIA aHAIH3.



l'eocpagusa: wmarHWTHBIE TIOMIOCA 3€MJIH, 3alleKH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSICEHUI.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TEHEpaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTelIb, MHAYKIMOHHASA I1€Yb, pajap, paguonpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUsA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenune ydeOHOTO TpenMera «Pu3nMKay HA YPOBHE CPETHErO O0OIIero
oOpazoBanust (6a30BbIN YPOBEHB) JOKHO OOECTICUNUTH JOCTWIKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHHS YUCOHOTO mpeaMera «Du3nkay JOKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TMO3WUIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHHUE >KU3HEHHOTO
OTIBITA M OTIBITA JCSITCIIBHOCTH B IMPOIECCE pPeaM3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEIILHOU AEITEIHLHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kaaHCKOro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTH IPAKTAHCKON MTO3HUITUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHIMCKOT0 OOIIECTBA;

NPUHITHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKMX  T'YMAHUCTHYCCKHX U
JTEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIHHOCTh B MHTEPECaX TPakIaHCKOTO
o0IecTBa, y4acTBOBaTh B CAMOYIIPaBJICHUHN B 00pa30BaTeILHON OPraHU3alliy;

yMEHHUE B3aUMOJCHCTBOBATH C COITMAIBHBIMUA HHCTUTYTaAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEINBHOCTH;
2) N1aTPHOTHYECKOT0 BOCTINTAHMS S

c(hOpMUPOBAHHOCTH POCCUNCKOMN TPaXIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;

CIIOCOOHOCTH OLICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYHNBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUYAsA 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYIIero (GU3nYecKor HayKe;



S) Tpya0BOI0 BOCIIUTAHUS:

WHTEpPEC K Pa3IMYHBIM cdepaM NpodecCHOHATBLHOW JESITeIbHOCTH, B TOM
YHCJIC CBA3aHHBIM C (DU3UKON M TEXHUKOMW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBHIOOD
Oyayiel MpopeCcCuu 1 pealn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHHMIO M CaMOOOpa30BaHUIO B 00JaCTH
(GHU3MKY HA IPOTSHKEHUN BCCH YKU3HH,

6) PK0JIOrNYeCKOr0 BOCIIHTAHHUSA:

c(hOpPMHUPOBAHHOCTh KOJIOTUYECKOM KYJIBTYPhl, OCO3HAHWE TJI00ATBHOTO
XapaKTepa SKOJOTHYCCKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICHCTBHUM B OKPYXKAIOIICH cpejie Ha OCHOBE
3HAHUSA LIeJIEH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIupeHue OIbITa JCSITCIBHOCTH DKOJOTHYSCKON HAINpaBJIEHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUM 110 (QU3HUKE;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NIECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEeILHOCTH, TOTOBHOCTH B TIpOIlecce
U3yUYeHUs PU3UKU OCYIIECTBIIATH MPOSKTHYIO U MCCIIEI0OBATEIIbCKYIO ACATEILHOCTD
WHIWBUyaJIBHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE TeiiCTBUS
ba3oBble jornueckue aeiicTBU:
CaMOCTOSITENIbHO  (popMynUpOBaTH M aKTyallU3UpoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEJICIIATh LIETU JIeATeTLHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTHKCHUS;
BBISBJIATH  3aKOHOMEPHOCTH UM TNPOTHBOPEYHMST B  PAcCMAaTPUBAEMBIX
(U3HUECKUX SBJICHUSIX;
pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHAIM3a WMCHOIIMXCS
MaTepHATbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBBI B ICATEIHHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
1[EJISIM, OIICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;
KOOPJIMHUPOBATh M  BBINIOJNHATE PabOTy B YCIOBHSX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciearoBarebCKue 1eiiCTBUSA:
BJIAJ€Th HAYYHON TEPMUHOIOTUEHN, KIIOUEBBIMU MOHITUSIMU U METOJIAMU
bu3nYecKol HAyKH;



BJIaJIETh HaBbIKAMH Y4€OHO-UCCIIEA0BATEILCKON U MPOEKTHOM eI TEIbHOCTH
B 001acTu (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHUs 3aaad (PU3UYECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITIO3HAHUS;

BIAJCTh BHUJAAMH JEATCILHOCTH II0 TIOJYyYCHHWIO HOBOTO 3HAHHWS, €ro
WHTEPIpPETANHA, TPEOOPa30BAaHUI0O W TMPUMEHECHUIO B PA3IMYHBIX yYEOHBIX
CUTYaIusIX, B TOM YHCIIC TIPU CO3/TaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJIATh TPUYMHHO-CJICJCTBEHHBIC CBA3M U AaKTyaJu3HpOBaTh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHMS, HAXOIUTh apTYMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
YTBEP)KJICHHUM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOAC PpCIICHUS 3adadd  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MECHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (OPMYyIHpPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa3oBaTEIbHOU
NEATEIIbHOCTH, B TOM YHCIIC TIPH M3YUYCHHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHTYAIlHsM, OTICHUBAThH MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTHIECKYIO 00IacTh
YKU3HEICITCIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIE ITOAXObI ¥ PEIICHHUSI;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ nungopmanmeii:

BJIAJCTh HABBIKAMHU TOJyYCHHS WHGPOpMAUKA (PU3NYECKOTO COACpKAHUS U3
HMCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIIECTBIATH IIOWMCK, aHAIN3,
CUCTEMATH3AINI0 W WHTEPIPETANNi0 WH(OOPMAIIMU Pa3INYHBIX BUAOB U (GopM
IIPE/ICTABIICHHS;

OIICHUBAThH JOCTOBEPHOCTH HH(POPMAITUH;

UCITOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOII0/ICHUEM TPEOOBAHUM YPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

Co3/IaBaTh TEKCTBhI (PU3MUECKOTO COACPKAHUS B Pa3IMYHBIX (opMarax ¢
y4€TOM Ha3zHa4YeHUs: HHPOPMAIIMK U 1IETIEBON ayJUTOPUH, BHIOUPAst ONTUMATHHYIO
¢dbopMy TIpenCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMmyHuKaTHBHBIC YHUBepPCaJIbHbIe YUeOHbIE 1eiiCTBHA:
OCYUIECTBJIATH 00IIIEHHE Ha ypOKaX (PU3KUKH U BO BHE-YPOUHOM EATEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyallld ¥  CMST4aTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO HM3JIAraTb CBOK) TOYKY 3PEHUSA C HCIIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB;

MOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBHAYaJbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

IPUHAMATh I1€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBaTbh U
KOOPJIMHUPOBATh JEHUCTBUS MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIaH JICWCTBUM,
pacrpenensiTb pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXKAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKI0T0 YYaCTHUKA KOMaH bl B OOLIUH
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYAIUIX, IPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranm3anus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISIBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOATEJIBHO COCTABJIAITh IJIaH PELICHHS] PACYETHBIX M KayeCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JTaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

paciupsTh paMKd Yy4eOHOTO NMpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHue;

OLIEHUBATh IPUOOPETEHHBI OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHUIO JPYJIUIIMA B 00JIacTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPO.Ib, IMOLMOHAIbHBI HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JIeTh HABbIKAMU  TMO3HABATEJBHOM  pedrekcud Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TMPOLECCOB, MX pPE3yJbTaTOB H
OCHOBAaHUM;



UCIOJIb30BaTh MPUEMBI peICKCUH ISl OLEHKU CUTYalllu, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIKEHUIO;

OpUHUMATh MOTUBBI M apTyMEHTHl JAPYTUX TpPU aHaJIu3e pe3yIbTaToB
JeSITeIbHOCTH;

IPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKU U JJOCTOUHCTBA;

OpPUHUMAThb MOTUBBl W apryMEHThl JPYTMX I[pPHU aHaIU3€ pe3yJIbTaToB
JESITEbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO IPYTHX HA OIIUOKH.

B nporiecce mocTrkeHUS TMYHOCTHBIX PE3YIBTaTOB OCBOCHHS MTPOTPaMMBI 10
¢u3nke Ig  ypOBHS CpeaHero ooOmero o0pa3oBaHuss y OO0ydaroIMXxcs
COBEpUIEHCTBYETCS SMOLIMOHAJIbHBIH UHTEJUIEKT, Ipeoiararo i
C(OPMHUPOBAHHOCTbD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE IMOIIMOHATIEHOE
COCTOSIHHE, BUACTh HAMPABICHHS Pa3BUTUSI COOCTBEHHON AMOIIMOHAIBHOM chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUAIONIETO CAaMOKOHTPOJb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIHOCOOHOCTh aJalTHPOBATBHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpeMIIEHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE NEUCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIMATHH, BKIIOYAIOIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIIBHOE COCTOSIHUE
APYTUX, YYUTBIBATH €r0 TPU OCYIIECTBICHHH OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOUIUNX CIOCOOHOCTh BBICTPaBaTh OTHOILICHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEIMETHBIE PE3YJIbTATHI

K xonity o6yuenus B 10 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojb U MeCTO (GU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKON IE€SITEIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3NUYECKUX MOJIENECH:
MaTepHualibHasl TOUKa, MHEpIUalIbHas cUcTeMa OTCUéTa, adCOIIOTHO TBEPAOE TEJO,
UICaTbHBIN ra3, MOACIH CTPOCHUS ra30B, KUIAKOCTEW M TBEPABIX TEJ, TOYEUHBIH
ANEKTPUYUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;



pacro3HaBath (U3UYECKHUE SIBIICHUS (IIPOILIECChI) U OOBACHATh X HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KMHETUYECKON TEOpHUU CTPOECHHUS BEIIECTBA U
3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIIMHENHOE JIBUKEHHUE,
CBOOOJHOE TaJeHNe TEJl, IBIKCHHUE MO0 OKPY>KHOCTH, WHEPITHS, B3aUMOJCHCTBUC
ten, nuddys3us, OpOyHOBCKOE IBMKCHHE, CTPOCHHE >KUJIKOCTEHU TBEPABIX Tel,
U3MEHEeHHEe o0BbEéMa Tel MPH HarpeBaHUM (OXJIAXICHUH), TEIJIOBOE PaBHOBECHE,
WCHAapEHNue, KOHJAECHCAIWs, IUIABIICHUE, KPUCTAUIM3ALMSA, KHUIIEHHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HArPEBAaHUHW B 3aKPBITOM COCY/E,
CBSI3b MEXY MapaMeTpaMH COCTOSIHUS Tra3a B U30IPOLECCaX, NEKTPU3ALUS TeEN,
B3aUMO/ICVCTBUE 3aPsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JBHKEHHE, MCMOJIb3ys (PU3MUeCKHUEe BEITUYHHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTb, YCKOpPEHWE, Macca Teja, Cuia,
AMITYJIbC TEJIA, KUHETUYECKAas JHEPrus, MOTCHUHUAIbHAS JHEPIrUsi, MEXaHUYECKas
paboTa, MexaHUYecKass MOIIHOCTh; IIPU OMNUCAHUM TMPABUIBHO TPAKTOBATH
(U3UYECKUM CMBICT MCHOJIB3yEMbIX BEIMYMH, MX OOO3HAYCHHS U E€IWHUIIBI,
HaXOJHUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIIMUUHY C JAPYTUMHU
BEJIMYMHAMU,

ONUCHIBAaTh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUJIOBBIC SBIICHUS,
UCTIONB3YS (HU3WYECKUe BEIMYMHBI: JIaBIICHHE Ta3za, TeMIleparypa, CpeIHss
KMHETUYECKAsl SHEPTUSI XAaO0TUYECKOr0 IBHMKECHHUS MOJIEKYJI, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJICKYJ, KOJMYECTBO TEIUIOThI, BHYTPCHHSSI JHEprus, paboTa rasa,
KO3(QUIIMEHT T0JIE3HOTO JEWUCTBUS TEIJIOBOIO JIBUTATEJNsl; TPU ONHCAaHUU
MPaBWIbHO TPAKTOBaTh (PU3MUECKUNA CMBICT HCIOJIB3YEMBIX BEJIUYMUH, HX
0003HAYCHUS © CAWHUIIBI, HAXOJUTh (OPMYJIBI, CBS3BIBAIOIIME JIAHHYIO
(GU3HUECKYI0 BEIUUHUHY C IPYTUMH BEIMUUHAM;

OIMCHIBATh U3YUYECHHBIC AJICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECCKUE
SBICHUS (IIPOIIECCHI), UCTIONB3Ys (DU3NUSCKUE BEIUUUHBI: dJICKTPUUYCCKUMA 3apsi,
3JICKTPUYECKOE T0JIe, HANMPSKEHHOCTD MOJISI, TIOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB,;
IpyU ONUCAHWM TIPAaBWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBIICHUS, WCIONB3YS (U3HUECCKUE
3aKOHBI W MIPUHIUNEL: 3aKOH BceMHUpHOTO TsAroTeHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKON OJHEPruu, 3aKOH COXPAaHCHHS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMNA CHUJI, TPUHIUII PABHOINPABUS HWHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPTUU TEIUIOBOTO JBUXKEHHS MOJIEKYII C
a0COIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsija, 3akoH KysoHa, 1py 3TOM pa3anyarh CJIOBECHYIO



(GOopMyIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YEeCKOE BBIPAXXEHHE U YCIOBHS (TPaHUIBL,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IPUHIIMIIBI ACUCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHUS X 0€30MaCHOTO MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HM,

BBITMIOJHATh HOKCIEPUMEHTHI MO MCCIEAOBAHUIO (U3UYECKUX SBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmynupoBaTh MpoodIIeMy/3a/1auy ¥ TUIIOTE3y YIEOHOTO 3KCIIEpPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEII0AKEHHOTO 000pYA0BaHUS, IPOBOAUTH OIBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBIIAThH MPSMbIE U KOCBEHHbIE M3MEPEHMsI (PU3MUECKUX BEJIUYUH, MIPU
ATOM BBIOMpATh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] M HWCIOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3MUECKUMHU  BETUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHMH, MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATH PE3yJILTAThI NOJTYUEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIIMYMH B BHUJIE
TaOJIUI ¥ TPaQUKOB, J€IaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpPHU MPOBEICHUM HCCIEIOBAHUI B
pamMKax yd4eOHOTO SKCIEepUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESTENIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
o0opy10BaHuUS;

pemarb pacy€éTHhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTIONB3YS (pr3rueckne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4U
BBIOMPATh (PUBNYECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOAUMBbIE JUIsl €€ pellleHusi, MPOBOAUTh PAacCUYEThl U OLEHUBATh PEAbHOCTD
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOMN BEIMUHUHBI;

pelaTh KaueCTBEHHBIE 3a/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
[IETIOYKY PACCYKICHUH C OMOpOM Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3uYeCKHe ABICHHUS,

UCTIOJIH30BaTh Opyd  pelIeHud  y4eOHBIX ~ 3aJad  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHHUS, HMHTEPIIPETAIINN
Y TIPEJICTaBIICHUs YYEOHOU U HAy4YHO-NOMYJISIpHOM HH(OpMAIIMHU, TOJTyYeHHOU U3

pa3IMYHBIX HICTOYHUKOB, KpUTHUECKH aHAIU3UPOBATH MOJIyYaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B

pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KHU3HH IS

oOecrnieueHrs 0€30MaCHOCTH MPHU OO0paIEHUH ¢ TPUOOPaMU U TEXHUUECKUMHU



YCTpOMCTBaMHU, JJIsl COXPaHEHUS 3/I0pPOBbS U COOIIOECHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;

paboTatb B TpYIINE C BBHIOJHEHUEM PAa3IUYHBIX COLMAJIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYNIbl, PAIUMOHAIBHO pachpelensTh OOSI3aHHOCTH H
IJIAaHUPOBATH JESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAECMON MTPOOIIEMBI.

K xoniry o6y4enus B 11 kj1acce rnpeiMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUHA, B MPAKTUYECKON IEITEIBbHOCTH JIOJIEH, IETOCTHOCTh M E€IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJEeH:
TOYEUHBIN 3JEKTPUUECKUH 3apsl, JIyd CBETA, TOUCUHbI UCTOYHUK CBETA, SIACPHAS
MOJZIeJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpPU PEIIeHUH (PU3NUECKUX
3a1ag;

pacrno3HaBaTh (pU3MUECKHUE SBJICHUS (IIPOLIECCHI) U OOBSCHATh UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKU M KBAaHTOBOW (DU3UKH: AJIEKTPUUECKasi IPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, OJJICKTPOMAarHuTHAas WHIYKIMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOAHUK C TOKOM W JBWXKYIIMKICS 3apsij, AJICKTPOMarHUTHbBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACHpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpakuuss U TOJApU3AIMsS CBETa, JUCHEPCHS CBETA,
doTornekTpuueckuit 3Pdext (hoTodrddhexT), CBeTOBOE JaBJICHUE, BO3HUKHOBEHUE
JUHEWYAaTOro CIIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaINOAKTUBHOCTB;

OMMUCHIBATh W3YUYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYID  NPOBOJAMMOCTh  Pa3IMYHBIX  Cpel) |
ANIEKTPOMATHUTHBIE SABJIECHHS (IIPOLIECCHI), HCMOIb3Yysl (U3HMUECKUE BEIMYMHBIL:
ANEKTPUYECKUIN 3apsll, CUja TOKa, DJEKTPUUECKOE HANPSHKEHUE, DIIEKTPUYECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJTIOB, JIEKTPOABUKYIAs CUjia, padoTa TOKa,
MHJYKIUST MAarHUTHOTO ToJisl, cuia Awmrmepa, cwia JlopeHna, WHIYKTHBHOCTb
KaTyUIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO MOJied, MepUuoa M 4acroTa
KoieOaHuii B KoyieOaTeaTbHOM KOHTYpe, 3aps M Cuila TOKa B IMpoIlecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoyieOaHUM, (OKyCHOE pacCTOsSHHE W
ONTHYECKasl CHWJIa JIMH3BI, TPU OMUCAHWU NPABWIHHO TPAKTOBATH (PU3MUCCKHIA
CMBICJI HCTIOJB3YEMbIX BEIMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YyKa3bIBaTh
(opMyJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHMHY C IPYTUMHU BEIMUMHAMU;



ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIE SBJIEHUS W TPOLIECCHI, HCIOIb3Ys
du3nyueckrue BEIMYHUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
94acToTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, MEPUOJ TTOTypactaaa, YHEPTUS CBS3H
aTOMHBIX SJI€p, TpPH ONHWCAHWHM TPABWIBHO TPAKTOBATh (U3MYECKUN CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, MX OO0O3HAUYCHUS] U EAUHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOIME JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTMMU BeJIUYMHAMM,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMYNHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIIECChI U SBIICHUS, UCIONB3YS (PU3HUECKHUEC
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U MaPaIJIEILHOTO
COCMHEHUA MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHMH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHA st doTtodrddexra,
3aKOH COXPaHEHUs JHEPruHu, 3aKOH COXPAHEHHUsI MMITYJIbCA, 3aKOH COXpAaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCla, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBUS (TpaHHIIbl, 00JIACTH)
IPUMEHUMOCTH;

ONPENIEIIATh HAIIPABJICHHE BEKTOPA UHAYKIUA MAarHUTHOTO MOJIsI MPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHua;

CTPOUTh M OIKCHIBATh H300pa)KEHUE, CO3/IaBaeMOE IUIOCKHUM 3E€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEOBAHUIO0 (U3MUECKUX SBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: TPH 3TOM
dbopmMyIMpoBaTh MpoOIEMYy/3a/1ady ¥ THIIOTE3y YUYEOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY U3 MIPEAJIOAKEHHOTO0 000pYI0BaHUSI, POBOJUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOWMpATh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEIMYUH C WCIIOIH30BAHUEM IMPSMBIX
W3MEPECHUI: TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThI
NOJIy4YeHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaOmull U rpaduKoB,
JieaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEI0BaHNUS,

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUI B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEILCKON W IMPOEKTHOM
JESTETPHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
o0opy10BaHuUS;

pemath pacu€THble 3aJa4d C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4l



BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATh (PU3UMUECKUE BEIUUMHBI U (HOPMYIIBI,
HEOOXOAUMBIE JUIsl €€ pelleHusl, IPOBOAUTh PAacyEThl U OLEHMBATh PEaJIbHOCTH
[OJy4YE€HHOTO 3HaueHUsl (PU3NYECKOM BEIMUHHBI;

pelIaTh KaueCTBEHHBIE 3a/1a4y: BBICTPAUBATh JOTMUYECKH HENPOTUBOPEUNBYIO
LENOYKY PacCyXICHUN C ONOpPONl Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHUS;

UCTOJb30BaTh  MPH  pEmIeHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETALIUN
U IIPEJCTABJICHUS y4eOHOW U HAyYHO-ITOMYJISIPHON MH(OpPMAILINH, TOJTyYEHHOU U3

Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTydaeMyto HHPOPMAITHUIO;

OOBSICHATH TMPHUHIMIIBI JIEHCTBUA MAaIlWH, NOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyaTh YCIOBHs UX 0€30IIaCHOTO UCIIOJI30BAHUS B TOBCEAHEBHON
KU3HM,

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IOBCEHEBHOW >KU3HM IS
oOecrieyeHuss 0€30MaCHOCTU NpH OOpallleHHMH C MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpeIE;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIaHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO paCHpPENeNiaTh OOA3aHHOCTH M
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, aIeKBaTHO OLICHUBATh
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB TPYIIBI B PEIICHUE PACCMAaTPUBAECMON TTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo 4acon JJIeKTPOHHBbIE
HanmmeHoBaHuUe pa3esioB U TeM (uudposbie)
Ne /it Kontpoabnbsie | Ipakruueckue
NPOrpaMmblI Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchbl
Pazgea 1. ®DU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uka U METOABI HAYYHOI'O NO3HAHUS 2 Brbmrorexa LOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
9 Jnmanmxa 7 bubnunorexa [{OK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHMKE 6 1 1 Brbmorexa LOK
https://m.edsoo.ru/7f41bf72
Uroro o pazneny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJICKYJIIPHO-KUHETHIECKOM 9 | bubmorexa 1HOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOJMHAMUKHU 10 1 bromorexa TIOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bubmuorexa [HOK
' ®azoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pasznemy

24

Pazgen 4. QJIEKTPOJJUHAMUKA

bubmoreka 11OK

+ eKTpOCTATHK 10 https://m_edsoo.ru/7f41bf72
49 [TocTOSIHHBIN 2JIEKTpUUECKUM TOK. TOKHU B 12 bubmmorexa [IOK
Ppa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KITACC

KoanuecTBo 4acon JIeKTPOHHBbIE
HanmMeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /it Kontponbnbie | IIpakTudeckue
NPOrpaMmblI Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
Paznea 1. QJIEKTPOANHAMHUKA
L1 MaruuTtHOe 1oJie. JIeKTpOMarHuTHast 1 | 3 bubnuorexa 1HIOK
' WHAYKLMS https://m.edsoo.ru/7f41c97¢
Uroro no paznemy 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
71 MexaHn4ecKkue U JIEKTPOMATrHUTHbBIE 9 | bubnuorexa 1IOK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97c
9 MexaHn4eckue U 3JIEKTPOMarHUTHBIE 5 | bubmmorexa [IOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Onruka 10 3 bubmmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBBI CHCHH&HBHOﬁ TCOpHUU

bubmuoreka 1IOK

3] OTHOCUTEJIBHOCTH 4 : https://m.edsoo.ru/7f41c97c
Hroro no pasznemy 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThl KBAaHTOBON ONTHKH 6 bubmmorexa HOK

https://m.edsoo.ru/7f41c97¢




+2 Crpoeime atota 4 Eﬁiﬁfgjofzﬁmmc
+3 Atowtioe 71po > E:fi;jg:g:ofi/liﬂlﬁk
Hroro mo pazaeny 15
Paznen 5. DJIEMEHTbBI ACTPOHOMHUHU U ACTPO®U3UKHU
5.1 DJeMeHTBl aCTPOHOMHUH M acTpo(pU3nKu 7 E:r?i;g:gjofS/I;chQk
Uroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE ITOBTOPEHUE
6.1 O6o06maromniee NTOBTOPEHHE 4 ngg;;tg:ofz/l;ﬁ“cg%
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acon JIeKTPOHHBbIE
Ne T Hdara uudpoBbIe
€Ma ypoka KonTpoJbHbIe IIpakTyeckune
n/n Bcero M3ydeHHsi | 00pa3zoBaTelbHbIE
padoThI padoThI
pecypchbl
®u3nka — HayKa O MpUpo/IE. b6 [TOK
nonMoTeka
HayuHble MeTOIbI TO3HAHMUS 1
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlleT0 MHUpPa
Porne 1 MecTO Qu3HMKH B
(hOpMUPOBaHUU COBPEMEHHOM | bubmuoreka LIOK
HAay4YHOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEIbHOCTH JIIOJEH
MexaHndeckoe JBUKEHUE.
OTHOCUTENNFHOCTh MEXaHHIECKOTO | Bbubmoreka 11OK
nemkenus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMeEpHOE npsiMoNTHHEHOE | bubnmuorexa LIOK
JIIBHKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJTMHENHOE 1 bubmuorexa [HOK
JBVDKCHHE https://m.edsoo.ru/ff0c372e
CBobOoHOE MazieHne. Y CKOpeHue | bubmuorexa [HOK
CcBOOOHOTO MaieHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeitHOe ABMKEHUE. Eu6 OK
o noIMoTeEKa
JBmxeHue MatepualbHON TOYKH IO 1 1
https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
[Ipunnun otHOcuTenbHOCTH [anmuies. 1 bubmmorexa [IOK




WNHepuuanbHble CUCTEMBI OTCUETA.
ITepssiit 3akoH HeroToHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunmumn

bubmuorexa 1HOK

9 Cymepro3unuu cui. Bropoit 3akon
H};IOIT) oHa IS MaTepHanEHoﬁ oK https://m.edsoo.ru/ff0c3be8

10 Tpertuii 3akoH HetoTOHa 1115 bu6muorexa [HOK
MAaTEPUANTBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroteHusi. Cuma

11 TSDKECTH. Hepljsaﬂ KOCMMYECKAsI Bubamorexa TIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumuent tpenus.

13 Cuna cznpOTHBneH?iI(}I) ;Ipn ,Z[BI:E(@HI/II/I Bubmmoreia LIOK

https://m.edsoo.ru/ff0c3f76
Tela B KUJAKOCTH UJTU Ta3e
[TocTynarenbHOE U BpaliareabHOE

14 JBHYKCHHE a0COTFOTHO TBEPJIOTO Tea. bubmuorexka 1TOK
MowmenT cunsl. [1neuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO TeNa
Nmnynbec MaTepUanbHON TOUYKH,

15 CHUCTEMBI MaTEPUATBHBIX TOYEK. bubmoteka 1HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBMKEHHE
Pa6oTta u MOITHOCTh CHUJIBL.

16 Kunernueckas sHeprust MaTepuabHON bubmuorexa [HOK
ToukH. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETAYECKON 3HEPTUU

17 [MorenumanbHas sHeprusi. bubmmorexa [IOK




ITorenmuansHas 3HEPTUA YIIPYTO
ne(GpOopMUPOBAHHOM MPYKUHBI.
[lorenuunanbHas SHEPTUs TE€Ia BOIU3U
MMOBEPXHOCTH 3eMJITH

https://m.edsoo.ru/ff0c461a

18

HOTeHI_[I/IaJIBHBIC 1 HECIIOTCHL M AJIbHBIC
cwibl. CBsi3b pabOTHI
HETMOTEHLIUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOU OHEPIrur CUCTEMBbI TCIL.
3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPrUH

bubmoreka 11OK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopnast pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
WU3MCHECHHEM MEXaHHYECKOW SHEPTHU
TeJla Ha MPUMEpPE PaCTHKECHHS

PE3UHOBOTO XKI'yTa»

20

KonTponbHas paboTa 1mo teme
«Kunemartuka. J[unamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE)

bubnmunorexa [TOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-
KHHEeTH4ecKoi Teopun. bpoyHoBckoe
nswkenne. npdysus

Bbu6moreka 11OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKECHUS U
B3aMMOJICHCTBHSI YaCTHI] BELIECTBA.
Monenu cTpoeHus ra3oB, )KUIKOCTEH

U TBEPIBIX TEI

23

Macca monexyn. KonnuectBo
BemiectBa. [locTostHHas ABoraapo

24

TemmoBoe paBHOBecue. TemrepaTypa




u e€ uzmepenue. lllkana Temneparyp
Ienbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bubmuorexa 1HOK

25
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemIiepaTypa Kak Mepa
2% CcpeHel KHHETUYECKON YHEpPTrun bubmuotexa 1TOK
JBYOKCHUS MOJIEKYJI. Y PaBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanpToHa. ['a30BBIC 3aKOHBI
JlaGoparopHnasi pabdora
)% «VccnenoBanre 3aBUCUMOCTH MEXKIY
rnapamMeTpamMu COCTOSTHUS
Pa3pe’KEHHOTO Ta3a
29 M3omnporecchl B U1€aqbHOM ra3e v ux bubmuorexa 1HOK
rpaduyeckoe MmpeIcTaBICHUe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus
TEPMOAMHAMHYECKON CUCTEMBI U
30 crioco0n! e€ nu3meHnenns. KoanyaecTpo bubmorexa [HOK
TEIUIOTHI U paboTa. BHyTpenHsis https://m.edsoo.ru/ff0c5952
3HEprus OJHOATOMHOTO UACAIbHOIO
rasa
bu6moreka 11OK
31 Bunsl Tennonepenaun
https://m.edsoo.ru/ff0c5c36
YV nenpHas TEMIOEMKOCTh BENIECTBA.
bu6moreka 11OK
32 KonuyecTBo TemnoTs! npu
. https://m.edsoo.ru/ff0c5c36
Teruionepeaade. AanadaTHbIN mporece
33 [TepBbIit 3aKOH TEPMOJIMHAMUKH U €TO bubmuorexa [HOK

MNPpUMCHCHHE K U30IIponeccaM

https://m.edsoo.ru/ff0c5efc




HeoOpaTtumocTs nporieccoB B

Bbubmuorexa 1HOK

34 npupojae. Bropoit 3akon
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHKH

35 [Mpunnun aeiicteus u KI1J] TermoBoit bu6moreka 11OK
MAaILUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KIIJ

37 DKoJIorn4ecKue npoodaemMbl
TEIUIOPHEPTETUKH

18 Oo6o06maromuii ypok «MonekynspHast bubmmorexa [TOK
¢uznka. OCHOBBI TEPMOJIUHAMUKIY https://m.edsoo.ru/ff0c6938
Konrponbnas padora mo teme

39 M o 0 bubmuotexa 1HOK
«MonekynspHas pusrka. OCHOBbI

yup https://m.edsoo.ru/ff0c6a50
TEPMOINHAMMKI»

40 [TapooOpazoBaHue 1 KOHICHCAITHS. bubnmuorexa LIOK
HcnapeHune u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS ¥ OTHOCUTEIbHAS

. bubnuorexa LIOK
41 BJIQXKHOCTh BO3Ayxa. HackleHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmueckue u

1 amop¢HbIe Tena. AHU30TPOIHUS bubmuorexa [IOK
CBOMCTB KpUCTAIIOB. JKunkue https://m.edsoo.ru/ff0c6510
kpuctaiuibl. CoBpeMeHHBIE MaTepHalIbl
[lmaBnenne m KpuCTAIIU3AIMS.

bubmoreka 1HOK
43 VYaenvHas TEIUIOTa TUIABJICHHS.
https://m.edsoo.ru/ff0c6708
CyOmmmartust
bub6. OK
44 VYpaBHEHHE TEIIOBOTO OanaHca nomworexa

https://m.edsoo.ru/ff0c6820




DnekTpu3anus Ten. INeKTPUIECKUI

Bbubmuorexa 1HOK

45 3apsiz. [IBa Buaa 2IEKTPUIECKUX
pan. /1 A p https://m.edsoo.ru/ff0c6bcc
3aps10B
[IpoBOAHMKH, TUIIEKTPUKU U
bubmuorexa 1HOK
46 MOJIYTIPOBOJTHUKH. 3aKOH COXpaHEHUS
https://m.edsoo.ru/ff0c6bcc
3JEKTPUUECKOro 3apsijia
B3aumopeiicTBue 3apsaoB. 3akoH
. . bubmuorexa 1HOK
47 Kynona. TouyeuHbIii 21eKTpUUECKUA
https://m.edsoo.ru/ff0c6ce4d
3apsia
Hanps:k€HHOCTB 3JIEKTPUIECKOTO
43 nons. [IpuHuun cynepno3unun bubmuorexa LIOK
3JIEKTPUYECKUX Nonei. JInaum https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTU
PaboTa cuit 31eKTpocTaTHIecKOro
49 . p bubnmunorexa [TOK
noJist. [lorennuan. Paznocts
R https:/m.edsoo.ru/ffOc6£00
MIOTEHIINAJIOB
[IpOBOAHMKH U JUDIEKTPUKHU B
Bbu6moreka 11OK
50 3JIEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JudnexkTpuueckas NPOHULAEMOCTb
. bubnmuorexa LIOK
51 OnexTpoémkocTb. Konnencarop 1
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIOCKOTO
bubmmoreka 1HOK
52 KOHJIeHCaTopa. DHEepTus 3apsKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 Jlaboparopnas pabdora "U3zmepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpuHuun AeicTBUS U IPUMEHEHUE

KOHJCHCATOPOB, KOIIMPOBAJIBHOT'O




anmnapara, CTpyiHOTo IpUHTEepa.
DneKkTpocTaTUuecKas 3aluTa.
3a3emiIeHHE 3JIEKTPONPUOOPOB

55

ONEeKTPUYECKUN TOK, YCIOBHUS €ro
cymiecTBoBaHus. [IOCTOSHHBIN TOK.
Cuna Toka. Hanpsikenue.
ConpotusiieHue. 3akoH OMa amst
y4acTKa Lenu

56

[TocnenoBarensHOE, apauIeNbHOE,
CMEIIaHHOE COCANHECHUE
mpoBoAHUKOB. JlabopaTopHas paboTa
«/3yueHne cMeIaHHOTO COeTUHEHHUS

PEIUCTOPOB»

bubmoreka 11OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB 2JIEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

bubnmunorexa [TOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJ1s IOJTHOM (3aMKHYTOM)
anekTpudeckol nenu. Kopotkoe
3ambIkanue. Jlaboparopuas pabota
«M3mepenne DJ1C ncToyHMKa TOKa U
€ro BHYTPEHHETO COIPOTHBIICHUS

bubnmunorexa [HOK
https://m.edsoo.ru/ff0c7aec0

59

OneKTpOHHas: MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCHMOCTh
COHpOTI/IBHeHI/Iﬂ METAJIJIOB OT
Temmnepatypbl. CBEpXIpOBOJIMMOCTD

60

ONEKTPUUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomympoBOTHUKH, KX COOCTBEHHAS U
IIpUMECHas IPOBOAUMOCTb. CBOMCTBa
p—n-niepexona. IlomynpoBoaHUKOBBIE

but6moreka 11OK
https://m.edsoo.ru/ff0c84ae




IPUOOPHI

DJeKTpUUECKHUil TOK B pacTBOpax u
pacriaBax 3JeKTPOJIUTOB.

bubmuorexa 1HOK

62 1
DIIEKTPOIUTUIECKAST AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUH TOK B razax.

63 CaMocCTOsITETFHBIN U | bubmuorexa 1HOK
HECaMOCTOSTENbHBIN pa3psal. MoyHus. https://m.edsoo.ru/ff0c84ae
ITna3ma
DneKkTpuuecKue MpuOopsI U

64 YCTPOMCTBA U UX IIPAKTHYECKOE | bubmunorexa ITOK
npumMeHeHue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e3omacHoCTH

65 O6o0maronuii ypok 1 bubmuorexa LIOK
«ONEeKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
Konrponbnas padora mo teme

66 «Qnekrpocratuka. IlocTosiHHBII 1 bubmmorexa [IOK
3NEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PezepBublii ypok. KontponsHas | bubnmuorexa LIOK
pabota mo Teme "DIeKTpoauHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepHblil ypok. O6o6maromuii ypok 1 bubmuorexa LIOK
o TeMam 10 krnacca https://m.edsoo.ru/ffOc8f6¢c
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11 KITACC

KoanuectBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
n/n Tema ypoka Bceero Konrpoasubie Tpakrieckue HU3yYeHUs o0pa3oBaTejbHbIE
padoThbI padoThbI pecypebi
[TocTosiHHBIE MAarHUTHI U UX

| B3auMoJericTBHE. MarHuTHOE IIO0JIE. 1 bubmmorexa 1HOK
BekTtop MmarautHOM nHAYKUWU. JInHUNA https://m.edsoo.ru/ff0c9778
MarHUTHOW WHAYKIIUU
MarHuTHoe 1oJie MPOBOJIHUKA C

) ToKoM. OmbIT DpcTena. | bubmmoreka 1LIOK
BzaumopeiicTBre NpOBOJTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopatopHnas pabora «3yuenue 1 | bubanorexa [HOK
MAarHuTHOTO MOJIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBE MarHUTHOTO TIOJISI HA
IPOBOAHUK ¢ ToOKOM. Cnina Ammnepa.

4 JlaboparopHas pabora | | bubnnorexa [HOK
«HccnenoBanue neiicTBuUs https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha pamKy ¢
TOKOM
[elicTBe MarHUTHOTO MOJIS Ha

5 JBIDKYLIYIOCS 3apsDKEHHYIO YacTHILY. : bubnuoreka 1LIOK
Cuna Jlopenna. PaGorta cuibt https://m.edsoo.ru/ff0c9df4
Jlopenma

6 OnexTpoMarHutHas HHAyKIMs. [Totok |

BeKTOpa MarHUTHOM mHAykuuu. D/1C




WHIYKITUU. 3aKOH 3JICKTPOMAarHUTHON
nHaykimu Papanes

JlaboparopHast paborta
«UccaenoBanue SABJIEHUS

3JEKTPOMArHUTHOU MHITYKITUN

bubmuorexa ITOK
https://m.edsoo.ru/ffOcal S0

NunykTuBHOCTH. SIBIICHUE
camouuaykiuu. 3J1C caMOMHAYKITHH.
DHeprus MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE II0JIE

bubnunorexa 1HOK
https://m.edsoo.ru/ff0ca600

TexHu4ueckue yCTpoCTBa U UX

MPUMEHEHUE: TIOCTOSIHHbIE MATHUTBI,
3JIEKTPOMAarHUThI, JJIEKTPOABUTATEb,
YCKOPUTENIU 3J€MEHTapHbIX YaCTHII,

HHAYKIIMOHHAA IICYb

10

O60o6maromuit ypok «MarautHoe
noJje. DIeKTPOMAarHUTHAs MHYKIIHSD

bubnnorexa 1TOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabora no teme
«MarHuTtHoe nosne.
DNEeKTpOMarHuTHasi UHIYKLIMSD)

bubnnorexa 1TOK
https://m.edsoo.ru/ffO0cad58

12

CBoOo/1HBIE MEXaHUYECKHE
kosiebanus. ["apmonnueckue
KosieOaHus. Y paBHEHHUE
TapMOHHYECKHUX KOJICOAHHH.

[IpeBpaienue sHeprun

butmmoreka 1HOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnasi paborta
«HccmemoBanne 3aBUCHMOCTH
nepro/Ia MajbIX KOJIeOaHuil rpy3a Ha
HHUTHU OT JUTMHBI HUTU U MAcChl TPy3a»




14

KoneGatenbubiii kKoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B
u/lealbHOM K0Jie0aTeIbHOM KOHTYpE.
AHAIIOTUSI M@Ky MEXaHUYECKUMU U
JJIEKTPOMArHUTHBIMH KOJICOAaHUAMU

Bbubmuorexa ITOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHMs PHEPIUU B UAEATBHOM
K0JIeOaTeIbHOM KOHTYpe

bubmuorexa ITOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBieHue o 3aTyXarOIUX
KosieOaHusIX. BEIHY X IeHHBIC
MeXaHHYecKHe Koyebanus. Pe3oHanc.
BrIHYKICHHBIE 3JIEKTPOMArHUTHBIC
KOJIcOaHHUs

bubnunorexa 1HOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennslii Tok. CHHYCOUAANBHBIN
MePEMEHHBIN TOK. MOITHOCTh
NEPEMEHHOr0 TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHNE CUIIbI TOKA U

HaIlIpAKCHUA

bubnunorexa 1HOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IponsBoactso,
nepeaaya u noTpedaeHue
3JIEKTPUYECKON 3HEprun

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHUE IIEKTPUIECKOT0 3BOHKA,
reHeparopa NEPEMEHHOT0 TOKa,
JIMHUU 3JEeKTponepenad

butommnorexa 1HOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKHE PUCKU NTPU
IPOU3BOJICTBE AIEKTPOIHEPTUMUL.
Kynbrypa ucnosnb3oBaHus




3JIEKTPOIHEPTUU B TOBCETHEBHOM
JKU3HU

MexaHuuYeCKHe BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuon. Cxopoctsb

Bbubmuorexa ITOK

21
pacupocTpaHEeHUs U JJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
ITonepeuHble U MPOJOJIbHBIE BOJIHBI
” 3ByK. CkopocThb 3ByKa. [ pomkocTh bubnmnorexa [HOK
3ByKa. Beicora ToHa. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMarHUTHbIE BOJIHBI, KX
. P bubnmmorexa 1IOK
23 cBoiicTBa U ckopocth. [lIkana
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHLUTIBEI paAMOCBS3H U
24 TelneBuAeHus. Pa3BruTre cCpeacTB
cBs3u. Pagnonokanus
75 Konrponbnas pabora «Konebanus u bu6mmorexa 1IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeHOE pacipocTpaHeHUE
2% CBETa B OJJHOPOJIHOM CpeJie. bubmmnorexa [HOK
Toyeunslii UCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBeTa. 3aKOHBI
bubnunorexa 1LHOK
27 oTpaxeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHHI B TUIOCKOM 3€pKalie
IIpenomiienue ceera. [lonHoe
)% BHyTpeHHee oTpaxeHue. [ IpenenbHblil bubanorexa [HOK
YI'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHHS
29 JlaGopatopnast pabora «l3mepenue bu6motexa 1IOK




IMoKaszaTeid MpPCJIOMIICHHA CTCKIIA»

https://m.edsoo.ru/ffOcd67a

Jlunser. [TocTpoenne n3o0pakeHni B

bubmuorexa ITOK

30 nuH3e. PopMysa TOHKOW JTUH3HI.
https://m.edsoo.ru/ffOcddle
VBenudueHue JUH3BI
JlaGoparopHast pabora
31 «MccnenoBanue CBOWCTB
n300paKEeHUH B IMH3AX)
Hucnepcus cBera. CloXKHBINA COCTaB
0 oemoro cBera. lIBer. JlaboparopHas
pabota «Habmoaenue nucnepcun
CBETa»
3 Nnrepdepennns ceeta. Audpaxims bu6mmorexa 1IOK
ceta. Jludppakunonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonnepe4HOCTH CBETOBBIX BOJIH. bubmuoreka 1LIOK
Tlongpuzanusa cBeta https://m.edsoo.ru/ff0cf02e
35 OnTHueckue npuOOpsl U YCTPONCTBA U
yCIIOBUSI UX 0€30MacHOTO MPUMEHEHHUS
['panunpl npuMeHUMOCTH
36 KJlaccuueckor mexanuku. [locTynatel bubnmorexa [HOK
CIIEIMaTbHOM TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTENILHOCTHU
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3 bubnuorexa 1TOK
amMeJiJIeHue BPEMEHH U COKpaleHrue
P P https://m.edsoo.ru/ffOcfad42
JUTHHBI
DHeprus U UMITYJIbC PENIATUBUCTCKOMN
N bu6motexa 1HIOK
38 yacThLbl. CBA3b Macchl C HEPrue u
https://m.edsoo.ru/ffOcfc68
UMIYJBCOM. DHEPrusi MOKOs
39 KontponbHas pabora «Onruka. bubmmorexa 1TOK




OcHOBBI crielIUaIbHON TEOpUHU
OTHOCHUTEJIEHOCTH

https://m.edsoo.ru/ffOcf6£0

®otonbl. Popmyna [lnanka. DHeprus

Bbubmuorexa ITOK

40
U UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHKE
A1 o P b o s AT bubmuortexa 1TOK
OTOIRPEITa. LHITH https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHEHHE
. (? b P bubnmorexa 1IOK
42 DuHmITelHa s Gorodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanunay ¢ortorddexra
Hasnenne ceta. OmneiTel 11, H.
B bubnunoreka 1IOK
43 JleGenera. XuMmudeckoe JielcTBHE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4YecKkue yCTpOWCTBa H
m MPAKTHYECKOE TNPUMEHEHHE:
dorosneMeHT, HOTOIATUHK,
COJIHEYHas OaTapesi, CBETOINOT
45 Pemenue 3amau mo teme «DIEeMEHTHI bubnmorexa 1HOK
KBAHTOBOM ONTHKH» https://m.edsoo.ru/ff0d0302
Mogenb aroma ToMcoHna. OnbITEL
bubnunorexa 1LHOK
46 Pesepdopna o paccessHUO 0-4acTHIIL.
https://m.edsoo.ru/ff0d091a
IInmanerapHas Monenb atoMa
buo6 OK
47 IToctynarsr bopa momorexa 1
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornonieHne GOoTOHOB
butbmmnoreka 1HOK
48 IIPU [IEPEXO0JIE aTOMA C OJJHOT'O YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Jpyroi. Buasl criekTpos
49 BonnoBble cBoiicTBa yacTull. BoaHbI butommoreka 1HOK




ne bpoitna. KopmyckynsipHo-
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE H3TyYCHHE

https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PAINOAKTUBHOCTH. OTIBITHI

Pesepdopna mo omnpeneneHuio cocrapa

paarnOaKTUBHOI'O HU3IYYCHUA

bubmuorexa ITOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bimsaue
PaZMOaKTUBHOCTHU Ha JKUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA M HEUTPOHA.
W3oromnel. Anbda-pacnan.
DJIEKTPOHHBIA U TO3UTPOHHBIN OeTa-

pacnaxn. I'amma-usinydyeHue

bubnmorexa 1HOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3HM HyKJIOHOB B sI/IpE.

S nepHble peakiuu. S nepHbIi
peaxTop. [Ipo6iembl, mepcreKTHBHI,
9KOJIOTHYECKHE aCTIeKTHI SACPHOM

OHEPICTHUKU

bubnuortexa 1TOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOTIOCHHS U
PETUCTPALIY FIIEMEHTAPHBIX YACTHUL.
Kpyrusiii cton «®yHaameHTanbHbIE
B3auMoeicTBusA. EnMHCTBO
(bu3nyecKoil KapTUHBI MHUPa»

butbmmnoreka 1HOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neda. Co3sesaus,
HpKI/Ie 3Bé3I[I)I, INIaHEThI, UX BUIUMOC
newkenne. CoaHedHas cCucTeMa




56

Connue. ConHeuHast aKTUBHOCTb.
Ucrounuk sneprun ConHila u 3BE311

57

3BE3BI, NX OCHOBHEIE
XapaKTEePUCTUKHU. 3BE3/IbI TITABHOM
NoCIe0BaTeNbHOCTH. BHyTpeHHEee
crpoenue 3BE311. CoBpeMeHHbBIE
MIPEJICTABJICHUS O TIPOUCXOKICHUH H
sBosonn CosiHLA U 3BE3]

58

Muneunsiii [IyTe — Hama ["amakTuka.
[Tonoxxenue u nuxenne ConHLa B
lanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SiApaxX rajgakTHK

59

Bceenennas. Pazberanue rajakTHK.
Teopus bonbiioro B3peIBa.
PenukroBoe u3zinyueHue.
Meraramaktuka

60

Hepemennsie mpobiemMbl aCTpPOHOMHN

61

KonrponbHas pabota «neMeHTbI
ACTPOHOMMU U aCTPO(PU3UKI»

62

Oo6o06maromuii ypok. Pons Gusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAIBLHOMN 1
ATHUYECKOH cepax nessTeNbHOCTH
YeroBeKa

63

O6o6maromuit ypok. Poib u Mecto
(GU3UKU U aCTPOHOMMUU B
COBPEMEHHOW Hay4YHOU KapTHHE MHpa

64

O6o6maromuit ypok. Ponb




¢duznyeckoif Teopun B (HOPMUPOBAHUU
MpEeJCTaBICHU 0 (HU3HIECKOI
KapTHHE MHpa

O6o6maromuit ypok. Mecto
65 (bu3nYeCcKoil KapTHHBI MUpa B 00IIEM

PALY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJICTABICHUN O MPUPOLE

66 Pe3epBHbIii ypok. MarautHoe mnoie.

3J'I€KTpOMaFHI/ITHaH HUHAYKIUA

Peszeprubiil ypok. Ontuka. OCHOBBI
67 CHELUAIILHOU TEOPUU

OTHOCHUTCIIbPHOCTH

Pesepusiif ypok. KBanTtoBas ¢usnka.
638 DieMEeHTbI aCTPOHOMHH H

acTpoHU3UKH

bubnunorexa 1HOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB IIO
[NPOI'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

» ®usnka, 10 kmace/ KacesinoB B.A., O6111€CTBO ¢ OrpaHUYCHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AxuionepHoe odiiectBo «M31aTenscTBo
«ITpocsernieHne»

» ®usuka, 11 kmacc/ KacesinoB B.A., O611eCTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkuimonepHoe od1iectBo «M31aTenscTBo

«IIpocsemenne»

METOINYECKHUE MATEPUAJIbBI IJI51 YAUTEJIA
[Tporpamma kypca gusuku 11 10—11 knaccos. ba3oBslii ypoBeHs (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 knacc. ba3oBbiil ypoBEHb»

1. ®usuka. 10 knacc. bazoBbiil ypoBeHb. YUEOHUK € 371€KTPOHHBIM
npwioxeHueM (aBtop B. A. KacwsiHos).

2. ®usuka. 10 knace. ba3zoBeiit ypoBeHb. MeToanueckoe nmocooue (aptop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccel. ba3oBslii ypoBenb. TeTpab a1 1ab0paToOpHbIX
pabot (aBToph! B. A. Kacesnos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccsl. ba3zoBelil ypoBeHb. KoMIuiekT TeTpanei mis



KOHTpPOJIbHBIX pa0boT (aBTOp B. A. KacbsHOB)
5. ®usuka. 10 knacc. Junakruueckre KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymiakos).

YMK «®Pu3zuka. 11 kiacc. bazoBbiii ypoBEHb»

1. ®usuka. 11 knacc. ba3zoBblil ypoBeHb. YUeOHUK € 3JIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®uzuka. 11 knace. ba3zoBeiit ypoBeHb. MeToanueckoe nocodue (aBtop B.
A. KacpsHOB).

3. ®usuka. 10—11 knaccel. ba3oBslii ypoBenb. TeTpab a1 1ab0paTOpHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).

4. ®uzuka. 10—11 xiaccsl. ba3zoBeliil ypoBeHb. KoMIuiekT Tetpanei 1is
KOHTPOJIbHBIX paboT (aBTOphl B. A. Kacesnos, . B. Urpsiios).

5. ®uzuka. 11 knacc. Jlugaktuaeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1 http://nsportal.ru - conanbHas ceTh paOOTHUKOB 0OPa30BaAHUS.

2 http://markx.narod.ru/pic/ - pu3uka B mIKoJe.

3 http://festival.1september.ru/articles/ - pecTrBanb MegarornyecKux uae

«OTKpPBITBIN YPOKY.



4 http://www fizika.ru/ - caiiT qyis yunurtenend GU3UKU U UX YUYECHUKOB.
5 http://www.physics.ru/ - Mmatepuanbi o (U3HKeE.
6 www . ege .edu.ru - unopmarmoHHBIH TOpTan EI'D.

7 http :// school - collection . edu . ru / - enunas kosuiekuus [{OPoB
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