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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IIOJOKEHUH U TpeOOBaHUU K pe3yjbTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM mporpamMMmel, npeactaBieHHbx B @I'OC COO, a
Takke ¢ yd€ToMm QeaepanbHOM pabouell mporpaMMbl BOCHUTAHUS M KOHIICHIUU
npenojaBanusi yueOHoro mnpeamera «Duszuka» B 00pa3oBaTENbHBIX OpraHU3ALMAX
Poccuiickoit denepannn, peajin3yomnux OCHOBHbIE 00pa30BaTebHbBIE IPOIPAMMBI.

Copepxanue mporpaMMmbl 10 (u3MKEe HampaBieHO Ha (QOpPMUPOBAHUE
€CTeCTBEHHO-HAYyYHOUM KapTHHBI Mupa oOydaromuxcs 10—11 kimaccoB mnpu oOydyeHUH UX
¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOIO IOJIXOJa.
[Iporpamma mo ¢usuke coorBeTcTBYeT TpebdoBanusiM OI'OC COO Kk miIaHUpyEeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM OOYYEeHMs, a TaKkKe
YUUTHIBAET HEOOXOJUMOCTh peaTM3alliid  MEXIPEIMETHBIX CBsi3e  (QU3MKH ¢
€CTECTBEHHO-HAayUYHbIMU Y4eOHBIMU NpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE LIETU
u3y4deHus! PU3MKH Ha YPOBHE CpPEeIHEro 0011Iero 00pa3oBaHus, MIaHUPYEMBIE PE3YIIbTATHI
OCBOCHHUS Kypca (U3HMKHU: JMYHOCTHBIE, METalpeaMeTHbIe, MpeIMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

o IUTAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YpOBHE, B
TOM YHCJIE MIPEAMETHBIE PE3YyIbTATHI 110 T0J1aM 00yUYCHHUS;

o coziep>kanue yaeOHoro npeamera «Dusnkay 1o rogam o0ydeHusl.

dusnka Kak Hayka 0 HamboJsiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMNAsi B KauyeCTBE
y4eOHOro mpeaMera B IIKOJEe, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHMH 00
okpyxatouieM wmupe. IIKoapHBIA Kypc (QHU3MKM — CHCTEMOOOpaszyrolmui A
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOILIECCOB M SIBJICHUHN, H3y4aeMbIX XUMHUEH, Ouosorueit, Qu3ndeckoi
reorpadueit 1 acrpoHomueil. Mcmonb3oBaHue M aKTUBHOE MpUMEHEHHE (U3HMUYECKHX
3HAHUH OIpenessieT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuaioB C
3aJJaHHBIMH CBOMCTBaMH M Jpyrux. M3ydeHue (u3MKH BHOCHUT OCHOBHOHM BKJIag B

dbopMHpOBaHNE €CTECTBEHHO-HAYUYHON KapTHUHBI MUpa oOydaromuxcs, B (OpMHpOBaHUE



YMEHUI NPUMEHATh HAy4YHbI METOJ TIO3HAHMS NPH BBINOJIHEHHMM HUMHU Y4eOHBIX
HCCIIEeI0OBAHUIA.

B ocHOBY kypca ¢u3uKu Asis ypoBHSL CpelHEro oOuero oOpa3zoBaHUsl MOJOKEH
pAx uaeH, KOTOPbIE MOXKHO pacCMAaTPUBAaTh KaK IPUHIUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COJICPKUT MaTepual M3 BCeX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEeH MaTepHas Kypca GU3UKH 00beTUHEH
BOKpYr (¢u3nueckux Teopuid. Benmymum B Kypce sBusiercs (HopMHpOBaHUE
NPEJICTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEILIECTBE U MOJIE.

Hoess eymanumapuzayuu. EE peanusamus mpeanonaraetT HMCIOJIb30BaHHE
FYMaHUTApHOTO MOTEHIMaNa PU3NYECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTUS (PU3UKHU C
pa3BuTHEM O0O0IlIecTBa, a Takke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU NPoOIeMaMu.

Hoes npuxnaonoii nanpasiennocmu. Kypc GHU3MKH mpeanoaraeT 3HakOMCTBO C
HIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJIOTUYECKHX MPUIIOKEHUN U3YUEHHBIX TEOpUN U
3aKOHOB.

Hoes  oxonocuzayuu  peanusyeTcs  IMOCPEJACTBOM  BBEJCHHUS  JJIEMEHTOB
COJIEpP)KaHMSI, TMOCBALIEHHBIX HKOJIOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHbl C pa3BUTUEM TEXHUKM M TEXHOJIOTUH, a Takke O0O0CyXIeHus mnpoobieM
PaLMOHANILHOTO MPUPOIONOIB30BAHUS U SKOJIOTHYECKOW O€30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHusi ABIAIOTCS (u3nueckue Teopuu (POpMUPOBAHHME TPEACTABICHUNA O
CTPYKTYpE MOCTpOoeHUsl (U3MUECKOH TeopuHu, poiu (QyHIaMEHTANIbHBIX 3aKOHOB U
IPUHLMIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPUPOAE, I'PAHULAX NPUMEHMMOCTU
TEOpUH, Il OMMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBIEHUHN U MPOIIECCOB).

CucTeMHO-1eATeIbHOCTHBIN MOAX0/ B Kypce (DU3MKH pearu3yeTcs Mpexkae BCero
3a CYET OpraHu3alMK SKCIIEPUMEHTANBHON AesITeNIbHOCTH o0yyatomuxcs. s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO MCIIOIH30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja00OPaTOPHBIX PabOT, KOTOPHIE B MporpaMMme 1o (pu3nke 00beTMHEHBI

B OOIIMI CIUCOK YYEHMUYECKUX MPAKTUYECKUX padboT. Briaenenue B ykazaHHOM IepeyHe



7a00paTOpHBIX PadOT, MPOBOAMMBIX JJISI KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa3oBaTeIbHOrO IMpoliecca UCXOs U3 OCOOCHHOCTEH MIaHUPOBAaHUSA U
ocHameHus: kabunetra ¢usuku. [Ipu 3Tom obecrneunBaeTcs OBIAJEHUE O0YYarOIIMMUCS
YMEHHUSIMH  TMPOBOJUTH  KOCBEHHBIE  M3MEPEHHUS, HCCIEJOBaHHUS  3aBUCUMOCTEH
(U3NIECKUX BEIUYNH U IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAIOKEHHBIX TUIIOTES.
bonbiioe BHMMaHue yAenseTcs PEIICHUIO PAacuETHBIX M KayeCTBEHHBIX 3ajad.
[Mpu >TOM mMs pacy€THBIX 3ama4 MPHOPUTETOM SBISIOTCSA 3aJa4d C SBHO 3aJaHHOU
dbusznueckoit  MOJENbIO,  TO3BOJSIOIMIME  MPUMEHSITh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszzesia Kypca, TaKk U MHTErpUpYsl 3HAHUS U3 Pa3HBIX
pa3zgenoB. [ KauecTBEHHBIX 3a/ad MPHOPHUTETOM SIBIISIOTCS 3a/JaHus Ha OOBSICHEHHE
npoTeKaHus (U3MUECKHUX SIBICHUM M MPOILECCOB B OKPYXKAIOUICH KU3HU, TpeOyrolue
BbIOOpa PU3NIECKON MOJICIH TSI CUTYAIH MTPAKTHKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ tpeboBanusmu OI'OC COO k MaTrepHaIbHO-TEXHHUYECKOMY
oOecrieueHnto yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHuUsl JAODKEH M3y4aThCsl B YCIOBHUSX MPEAMETHOrO0 KabuHeTa (hU3MKU
WIH B YCJIIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
B kabunere (usuku AOMKHO OBITH HEOOXOIMMOE JTabOpaTopHOE O0OpyIAOBaHUE IS
BBITIOJTHEHUSI YKa3aHHBIX B MporpaMMe Mo (pu3uKe yueHWYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPAIMOHHOE 000PYAOBAHHUE.

JlemoHcTparonHoe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHHMAaTbHOW JIOCTATOYHOCTH M 00€CledYrBaeT TIOCTAHOBKY TIEPEYHCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAMiA JUIS HCCIEJOBAHUA H3Y4aeMbIX
SIBIIGHUW U MPOIIECCOB, SMIUPUUECKUX M (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHMYECKHX
IIPUMEHEHHM.

JlabopatopHoe oOopynoBaHHe JJIs YYEHWYECKUX MPAKTHUYECKUX  PadOT
dopmupyeTcs B BUIE TEMAaTHUYECKUX KOMILJICKTOB M O0ECIIEYMBACTCS B pacdyére OJHOTO
KOMIUIEKTa Ha JABYX oOy4arommxcs. TeMaTHueckue KOMIUIEKTHl J1abopaTOPHOTO
000pyIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HMCTIOh30BAHUN aHAIOTOBBIX
U 1UQPPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
UPPOBBIX TAOOPATOPHUH.

OCHOBHBIMH OeJIAMHA U3YUCHUA (1)I/ISI/IKI/I B O6HI€M O6paBOBaHI/II/I SABJIAIOTCA:



o dopmMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYyJaromMUXCS K HAydYHOMY
U3YYECHHIO TIPUPOJIbI, PA3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

o pa3BUTHE MPEACTABICHUNA O HAYyYHOM METOJIE MO3HAaHUSA U (popMHUpOBaHUE
MCCIIEA0BATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

o dbopMupOBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa H3yueHUs OCHOB
CTpPOCHUS MaTEepUH U GyHAaAMEHTATbHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHre yMEHHH OOBSCHATH SBJICHHUS C  HUCHOJb30BAHHEM
(¢u3NYECKUX 3HAHUHN U HAYYHBIX 10Ka3aTENIbCTB;

o (dopMUpOBaHHE MPENCTABICHUN O pOaM (PU3MKHU JId PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne HTHX Lejell olecrnedyrBaeTcsl pElIeHUEM CIENYIOUMX 3aJad B
npolecce 3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHEro 00IIero 0Opa3oBaHMUs:

o NpUOOpPETEHNE CUCTEMBI 3HAHUH 00 00UMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYas MEXAaHUKY, MOJEKYJSIPHYIO (U3MKY, 3JIEKTPOJAUHAMHUKY,
KBAaHTOBYIO (DU3UKY U 3JIEMEHTBHI aCTPODU3HUKY;

o dbopMupoBaHUE YMEHHI TNPUMEHSITh TEOPETUYECKHE 3HAHUA  JUIS
o0BsicHeHUsT (PU3UUECKUX SBICHUHN B MPUPOJE U YISl IPUHATHUS MPAKTHUECKUX PEIICHUN
B TIOBCEIHEBHOM JKU3HU;

o OCBOCHHE CMOCOOOB pEeUICHUS pa3IUYHbIX 3aJad C $BHO 3aJaHHOMN
¢u3nyeckoi Monenblo, 3a4ay, IOAPA3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3/IaHue
bu3UYecKoi MO/IeNH, aIeKBAaTHOM YCIOBUAM 3a1a4H;

o NOHMMaHWe (U3MUYECKUX OCHOB W TMPHUHIUIOB JCUCTBHUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS Ha OKPYKAIOLLYIO CPELY;

o OBJIaJICHUE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
bu3MUecKUX SKCIEPUMEHTOB, aHAM3a W HHTEpIpeTalui HWH(OPMAINK, OMpPEeIeICHHUS
JIOCTOBEPHOCTHU MOJIYUEHHOT'O PE3yJIbTaTa;

° CO3/IaHUE YCJIOBUU Ui Pa3BUTUS YMEHHHU IPOEKTHO-UCCIENOBATEIbCKOM,
TBOPYECKOH JCATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro O0OIIero
obOpazoBanusi orBoautcst 136 vacos: B 10 kiacce — 68 vacoB (2 vaca B Henenwo), B 11

Kiacce — 68 yacoB (2 yaca B HEJZIETIIO).



[Ipenmaraemplii B mporpamMMe 10 (U3MKE TMEpeYeHb JTabOpaTOPHBIX H
MPAKTHYECKUX PabOT SABISIETCS PEKOMEHJIO0BAHHBIM, YUUTENb JI€TAeT BHIOOpP MPOBEICHUS
7a00paTopHbBIX pabOT W ONBITOB C YYETOM HHAMBUAYAJBHBIX OCOOEHHOCTEH

00ydJaromuxcs.



COIAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka 1 MeTOAbl HAYYHOT' 0 MO3HAHMS

®uznka — Hayka o npupoje. Hayunble METOAbl MO3HAHUS OKPYKAKOLIErO0 MHUpA.
Ponb skcriepuMenTa v TEOpUU B MPOLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUYECKUX SBJICHUNA U TpolieccoB. HayuHble THUIIOTE3HBI.
dusznueckue 3aKOHbI U TEOPUH. ['paHULIBI TPUMEHUMOCTH (DUIUUYECKUX 3aKOHOB.
[IpuHUKIT COOTBETCTBHUS.

Ponb 1 mecTo pusuku B GopMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI MHpPA, B
MPAKTUYECKOUN AEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBble U IU(PPOBBIE U3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYUKHU.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBWKEeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO  JIBHUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAas CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOUKH, UX MPOEKIIUU HA OCU CUCTeMbl KoopauHat. CioxxeHue
MIEPEMELICHUH U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE MPSMOJIMHEWHOE JBWkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IMIyTH U TMEPEMENICHUS] MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOopHOE majieHne. Y CKOPEHHE CBOOOIHOTO A ICHHUS.

KpuBonnHueiiHoe aBmxkeHne. J[BHKEHNE MaTEPUATIbHOM TOYKM MO OKPYKHOCTH C
ITIOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA CKOpOCTh. llepuon n
yactoTa oOpaieHus. LlenTpocTpeMuTenbHoe yCKOpEHHE.

TexHuueckne yCcTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIAOMETP, JIBUKECHHUE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE TIEpEIayun.

Llemoncmpayuu

Mopenb cucteMbl OTCYETA, WJUTIOCTpAlUsl KUHEMAaTHYECKUX XapaKTepUCTUK

JBUXXCHUA.



[IpeobpazoBaHue IBMKEHHUI C HCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pPa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBukeHuss Tena, OpOIIEHHOIO MOJ YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus: CBOOOHOTO MMaJIEHUS.

Hamnpagnenue ckopocTu Npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuwl

N3yueHne HEpPaBHOMEPHOTO [BM)KEHHUS C LEIbI0 ONPENEJICHUs] MTHOBEHHOMU
CKOPOCTH.

HUccnenoBanne COOTHOLICHUSI MEXAY MYTSIMH, TMPOWJICHHBIMU TEIOM 3a
MIOCJIEIOBATENIbHBIE PABHBIEC NMPOMEXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JIBHXKEHUU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS MIapUKa B BSI3KOM KUJIKOCTH.

N3ydenue nBuxkeHus teia, OpoUIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHOCTH ['anunes. Ilepsoiid 3akoH HeroToHa. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akoH HeroToHa mist
MaTtepuaibHOM TOUKU. Tpetnil 3akoH HproTOHA 119 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOTo Tsrorenus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunbl TpeHus (mokos, ckonbxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHHs CKONBXKEHUS U cuiia TpeHus nokos. Koaddunuent Tperus. Cuna
COINPOTHUBJICHUS TIPU JBUKEHUH TEJIa B KUJKOCTH UJIU Ta3e.

[TocTynaTtenbHOE U BpallaTeIbHOE JBMKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuiibl OTHOCHUTENIBHO OCH BpauieHus. 1lnedo cunbl. YciioBus paBHOBECHS
TBEPAOIO Tena.

TexHuueckne yCTpOWCTBA M MNPAKTHYECKOE TMPUMEHEHUE: TMOMAIIMITHUKH,
JIBUKEHNE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenue nuepuuu.



CpaBHeHuE Macc B3aUMOJEHCTBYIOIIMX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AepopManuu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U Ta/ICHUH.

CpaBHeHUE CHII TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buibel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

N3ydenue npuxkeHus Opycka 1o HAKIOHHOM IMIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIUMX B IPYKUHE U
PE3UHOBOM 00pasiie, OT uX aedopmManum.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILCHNUS.

Tema 3. 3aKkonbl COXpaHeHUA 6 MEXAHUKE

NMiynbe MaTepUanbHON TOYKH (TENa), CHCTEMBI MaT€pUaIbHBIX TOUYEK. VIMITynbC
CWIBl M H3MEHEHHE HMIIyJbCca Tela. 3aKOH COXPAaHEHUs HMIyJbca. PeakTuBHOE
JBUKEHUE.

Pa6ora cusnbl. MOIIHOCTH CHJTBI.

Kunernueckas »sHeprusi wmarepuanbHOW TOukd. Teopema 00 HU3MEHEHUU
KUHETUYECKON SHEPTUU.

[Torenumanbhas sHeprus. IloTeHunanbHas 3Heprus ynpyro JehopMuUpoBaHHOM
npyxunsbl. [TorennmanbHas sHeprus Tesa BOJIN3U MOBEPXHOCTH 3eMJIH.

[TorennumanbHple ¥ HEMOTEHIMAIbHbIE CHIbl. CBs3b pabOTHl HEMOTEHLMAIbHBIX
CHJI C W3MEHEHUEM MEXaHWYECKOW DJHEPrMu CHUCTEMBbI Tell. 3aKOH COXPaHECHMS
MEXaHUYE€CKON IHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHnudeckne yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHHE: BOIOMET, KOIED,
NPYXKUHHBIA MTUCTOJIET, IBHKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYyJIbCA.

PeaxkTtuBHOE IBIDKEHUE.



[lepexon moTeHIMATBHON YHEPTUN B KWHETHUECKYIO 1 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydyenne aOCONIOTHO HEYyNpyroro yzgapa € IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXAHWYECKON SHEPruu Tena
Ha IPUMEPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MosiekyasipHasi Gu3nKa 1 TEePMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJOKEHHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUM U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gaBuwxenue. Juddysus. Xapakrep ABWKEHHS U
B3aUMOJICIICTBUS YaCTHUI] BellecTBa. MOJENN CTPOEHHUS ra30B, )KUAKOCTEN U TBEPABIX TEI
1 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u pa3Mepsl MOJIEKYII.
KonuuectBo BemectBa. [locrosinnast ABoraapo.

TennoBoe paBHoBecue. Temmeparypa m e€ usmepenme. Illkama Temmepartyp
Lenbcus.

Mopenbs uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOU
TEOpUHU UJCAIBHOIO raza. AOCONIIOTHAs TEMIEpaTypa Kak Mepa CpelHed KMHETHYeCKON
DHEPruM TEIUIOBOIO ABWKEHUs 4dacTul raza. lllkanma temmneparyp KenbBuHa. ['a3zoBble
3aKOHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3axkon Jlanbrona. M3omporecchl B
U/IeaJbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. ['padudeckoe npencraBieHue
M30MPOLIECCOB: U30TEpPMa, U30X0pa, u3o0apa.

TexHuueckue ycTpoicTBa U MIPAKTHUECKOE IPUMEHEHUE: TEPMOMETp, GapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIECTBA, (POTOrpapuu MOJIEKYII
OpPraHUYECKUX COCIMHECHUH.

OnpiTel 0 UG GY3UN KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHSI.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOIEHCTBHS.

Mopens, HIUToCTpUpyroLas IpUpoLy JaBJICHUS Ia3a Ha CTEHKHU COCYIa.



OnbIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSHMS  HJICabHOTO  Tasa,
U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

OmnpeneneHue Macchl BO3/lyXa B KIIACCHON KOMHATE Ha OCHOBE M3MEpeHU 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEpATyphl BO31yXa B HEH.

HccnenoBanne 3aBUCHUMOCTH MEXKIY IapaMeTpaMU COCTOSIHHSI Pa3peKeHHOIO
rasa.

Tema 2. Ocnoebl mepmoouHamuKu

TepMmoannamuueckast cuctemMa. BHYTpeHHssS SHeprus TepMOAMHAMHYECKON
cucteMbl U crnocobbl e€ u3meHeHus. KommdectBo TemnoTel U pabota. BHyTpeHHss
SHEpPrusi OJHOATOMHOTO HWJCAIbHOTO raza. Bujbl Temmonepenauu: TEIUIONPOBOIHOCTb,
KOHBEKIIMS, U3TydeHHe. Y ieabHas TEIUI0EMKOCTh BellecTBa. KoanmuecTBo TEmioTsl npu
TeruIonepeaaye.

[lonsstue 006 amgumabaTtHOM mporecce. llepBriii 3akOH  TEPMOJIWHAMUKHU.
[IpumeHeHre TEpBOrO 3aKOHa TEPMOJMHAMUKHM K H3ompoueccaM. [ padudeckas
UHTEpIIpeTaIus padoThl rasa.

BTtopoii 3akon TepmogunamMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TernnoBeie mamuubl. [IpuHnunel gelicTBus TeroBeix MamuH. [IpeobpazoBanus
SHEPTUU B TEIIOBBIX MamuHax. KoadduiiueHT noae3Horo AeMCTBUS TETIOBON MAIIUHBI.
[Mukn Kapuo m ero ko>h(dUIMEHT MOJIE3HOTO AECUCTBHS. DKOJOTHYECKHE MPOOIEeMbI
TEII0AHEPTEeTUKH.

TexHuueckrue ycTpoiCTBa U MPAKTUYECKOE MIPUMEHEHUE: ABUTaTElb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOJUIBHHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUU Teja MPU COBEPIICHUU pabOThI: BBUIET MPOOKU
u3 OyTBUIKM MOJ ACHCTBUEM CXKATOr0 BO3AyXa, HarpeBaHue 3¢dupa B JaTyHHOU TpyOKe
NyTEM TPEHUS (BUIEOAEMOHCTPALIMS).

N3meHeHne BHYTpeHHEH sHepruu (TeMIeparypbl) Teja Npu Teruionepeaaye.

OmnbIT Mo annabaTHOMY PACHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JIBUTATENss BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO

JIIBUTATENS.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuoi

N3mepenne yaeapHOM TEIIOEMKOCTH.

Tema 3. Azpezammnsvie cocmoanun eeuecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcauus. Mcmapenue u kumneHue. AOCONIOTHAs U
OTHOCUTENIbHAsI ~ BJIAXKHOCTh BO3AyxXa. HacklmeHHblii map. VYaenpHas — TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT AaBJICHHUS.

Tépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHUS CBOWCTB
kpuctamioB. JKugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. [liaBienne u
KpUCTaJTU3alus. Y AelbHas Teriora miasnenus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckne yCTpOICTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJYyYEHHUS COBPEMEHHBIX MaTe€pHalIoB, B TOM
YlCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenue npu NoHM>KEHHOM J1aBJICHUHU.

CriocoOb1 U3MEpEHUs BIAXKHOCTH.

Habnionenne HarpeBaHus U IUIaBJIEHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpalus KpucTaljIoB.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol

N3mepeHne 0THOCUTENBHON BIAXKHOCTH BO3/yXa.

Pa3znea 4. DiiekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

DJeKTpu3anus Tel. DJIEKTPUYECKUil 3apsai. J(Ba BuIa 3JIEKTPUUECKUX 3apsJIOB.
[TpoBOOHUKHN, AWDIEKTPUKA U MOJYIPOBOJAHMKH. 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO
3apsaa.

B3aumoneiicteue 3apanoB. 3akoH Kynona. TodeuHbl 3JI€KTpUYECKHIl 3apsia.
OnexTpuueckoe nosie. Hanpssk€HHOCTH aekTpuueckoro nofs. [lpunnun cynepno3unuu

IEKTPUYECKUX NOJIEH. JIMHNM HaNPsSy)KEHHOCTH JIEKTPUYECKOTO MOJIS.



PaGora cun snmekrpocrarnyeckoro mons. [lorenmman. Pa3sHoCTh TOTEHIIMATIOB.
[IpoBOOHUKKA U JUDJICKTPUKH B  AJIEKTPOCTATHYECKOM moJie. JludjiekTpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKkocTh. KonaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKeHHOTO KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOTI,
ANIEKTPOMETP,  DIEKTpOCTATUYECKass  3alluTa,  3a3eMJICHHUE  DJIEKTPONpPHUOOpPOB,
KOHJICHCATOP, KOMUPOBAIBHBIN alapar, CTpPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NPUHIUI ACUCTBUSA dJIEKTPOMETPA.

B3aumopeiicTBue Ha3IeKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIL.

[TpoBOIHUKH B 3JIEKTPOCTATHYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aINTA.

JIMPAEKTPUKH B DJIEKTPOCTATUYECKOM T0JIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIONIAAX IUIACTHH,
PaCCTOSHUS MEXAY HUIMU U TUDJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Yuenuyeckuti sxcnepumenm, rabopamoprsie pabomuol

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtii 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHMS AIIEKTPUUECKOr0 ToKa. MicTouHuku
toka. Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsioxenne. 3akon Oma a1 ydyacTka Lenu.

DNEKTpUUYECKOE  CONPOTUBJIEHUE.  YIEIbHOE  CONPOTUBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, NapaIeabHOE, CMEIIAHHOE COSTMHEHUE MTPOBOTHUKOB.

Pabora 3JIEKTPUYECKOTO TOKaA. 3akoH [xoyns—Jlenna. MoI1HoCTh
AIEKTPUUECKOTO TOKA.

DNeKTpOABMXKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIECHUE HUCTOYHUKA TOKA. 3aKOH

Oma a1 osiHOM (3aMKHYTOM) AntekTpruyeckoil nenu. Koporkoe 3amblkaHue.



DONeKTpOHHAas MPOBOJUMOCTh TBEPHABIX METAJUIOB. 3aBUCUMOCTb COIPOTHUBIICHHUS
METaJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMme. CBOMCTBA 3JIE€KTPOHHBIX MTYYKOB.

[TonynpoBoauuku. Co6CTBEHHAs! M MPUMECHAas POBOIUMOCTH MOJTYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexoja. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpUYecKuii  TOK B pacTBOpax M pacijlaBax  DJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs AUCCOLUALUS. DIEKTPOIHU3.

DneKkTpuyeckuil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENIbHBIM pa3psi.
Momnnus. [Inazma.

TexHudeckne ycTpoMCTBa U NPAKTHYECKOE TPUMEHEHHE: AMIIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHUKHU TOKa, AJIEKTPOHArpeBaTelibHbIe MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP  CONPOTUBIEHHUS, BAKYYMHBIM  JAMOJ, TEPMHUCTOPbI U
(b oTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN TNO/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI,
IUIOIIAIM ITONEPEYHOr0 CEUCHMS M MaTepHaa.

CMmemiaHHOE COEAMHEHHE ITPOBOIHUKOB.

[Ipsmoe  u3MepeHue  ayeKTpoiBMKyIEeH cwibl. KopoTkoe  3aMblkaHue
raJIbBAHUYECKOT'O DJIEMEHTA U OLIEHKA BHYTPEHHEIO COIIPOTUBIICHUS.

3aBUCHUMOCTH COTPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB ANEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD AUOJIA.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol

N3yueHne cMEaHHOrO COETMHEHUS PE3UCTOPOB.

N3mepenne 5SIeKTpOABMKYIIEH CWJIBI MCTOYHUKA TOKA W €r0 BHYTPEHHETO
CONPOTHBIICHHUS.

HabGnronenue snexrpoiausa.

MexknpeaMeTHble CBA3HU



N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce oCymecTBIsSETCs ¢ YYETOM
COJIEpKATENIbHBIX MEXIIPEJIMETHBIX CBS3€H ¢ KypcaMM MaTeMaTHKU, OMOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Meosicnpeomemnvie nonsamus, CBA3aHHbIE C HW3yYE€HHEM METOJOB HAy4yHOIrO
NO3HAHUSA: SIBJICHUE, Hay4YHbIH (akT, TUIIOTE3a, (PU3NYECKas BEIUYHMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pellleHHEe CHUCTEMbl ypaBHEHUU, JuHEHHas (yHKIus, mapadora,
runepOoiia, uX rpaduku U CBONCTBA, TPUTOHOMETPUUYECKUE (YHKIMU: CHUHYC, KOCUHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX
IPOEKIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonoeus: MexaHuuyeckoe JABWKEHHE B JKMBOM mpupone, aupdysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BUABI TEIJIONEpeaadd, TEIJIOBOE pPaBHOBECHE),
IIEKTPUYECKHUE SBJICHUS B KUBOU NPUPOJE.

Xumus: NUCKPETHOE CTPOEHHE BEILECTBA, CTPOEHHUE ATOMOB M MOJEKYJ, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEH M Tra3oB,
AIIEKTPUYECKNE CBOMCTBA METAJIJIOB, 2JIEKTPOJIUTHYECKAs TUCCOLMALMS, TaJbBaHUKA.

l'eocpaghus: BIaxxHOCTH BO3/1yXa, BETPBL, OapOMETP, TEPMOMETP.

Texnonocus: npeodpa3zoBaHHE IBM)KCHUN C MCIIOJIIb30BAHUEM MEXaHH3MOB, YUET
TPEHHUs] B TEXHHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHMSI HMITYJIbCa B
TEXHUKE (pakera, BOJAOMET WM [JpYrue€), IABUTraTellb BHYTPEHHEIO CropaHus, MapoBas
TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOTYYEHUS! COBPEMEHHBIX
MaTEpHUaJIOB, B TOM YHCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTHUH, BJIEKTPOCTATUYECKAs
3alMTa,  3a3€MJIGHHE  BJIEKTPONpUOOpOB, KCEpOKC, CTPYHHBIH  IPHUHTEP,
AIIEKTpOHArpeBaTeIbHble MPUOOPHI, JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasnen 4. dnekTpoauHaMmmuka

Tema 3. Maznummnoe noyie. INeKMpPOMaACHUMHAA UHOYKUUS

[TocTosiHHbIe MarHuThl. B3anMopeicTBHEe NOCTOSIHHBIX MarHuToB. MarHuTHoe
nosie. Bekrop MarHUTHOM MHAYKUMHU. [IpuHIMN Cyneprno3uuyvy MarHUTHBIX IOJIEH.
JInann MarHUTHOM MHAYKIMHU. KapTHHA JIMHUM MarHUTHOW MHAYKUUU I10JIS TOCTOSTHHBIX

MAarHuToOB.



MarauTHO€E 1oje NpoBOJHUKA C TOKOM. KapTuHa NMHUNA MHIAYKIIMM MarHATHOTO
MOJIS JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBLEBOTO IPOBOIHUKA, KATYILIKU
¢ TokoM. OneIT IpcTeaa. BzaumoneicTBrue mpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MoIylb U HampapiieHue. J[BMKeHUE 3apsHKEHHOW YacTHUIBI B
OJIHOPOJAHOM MarHUTHOM mosie. Pab6ota cunsl JlopeHria.

SIBneHue AIEKTPOMAarHUTHOW MHIAYKIMH. [IOTOK BEKTOpa MarHMTHOM WHIYKLMU.
DJIIEKTPOABIKYIIAs CUJIa MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOW nHaykuuu dapanes.

BuxpeBoe snekrpuueckoe mojie. OJIEKTPOIABWXKYIIAs CHJa HWHIAYKUAU B
MPOBOJHUKE, ABWKYILEMCS MTOCTYIATEIIbHO B OJHOPOIHOM MarHMTHOM MOJIE.

[IpaBuiio Jlenua.

NHAYyKTUBHOCTS. SIBnenue CaMOMHIYKLIHH. DIIEKTPOABMKYIIAS cuia
CaMOUHIYKILIHH.

DHEPrusi MarHUTHOTO TMOJISL KaTYIIKHA C TOKOM.

DIEeKTpOMarHuTHOE TOJIE.

TexHnueckne ycTpoONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AIEKTPOMATrHUTHI, 3JIEKTPOIBUTATENb, YCKOPHUTENIM  DJIEMEHTApHBIX  YaCTHII,
VMHYKI[MOHHAsl [I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHOYKUIUA MarHUTHOTO MOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHNE NEKTPOMATHUTHON MHTYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTh 3JICKTPOJABMKYIIEH CHUJIbBI HHIAYKIMU OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHME CaMOMHAYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuwi



N3ydyenne MaratuTHOTO MOJIA KATYIIKH C TOKOM.

NccnenoBanue neicTBUS OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS AIEKTPOMATHUTHON WHIYKIUU.

Paspnen S. KoneOaHusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble KOA€0aAHU

Konebarenpnas cuctema. CBoOOHBIE MeXaHUUECKHE KoyiebaHus. ['apMmoHnUeckue
koneOanus. [lepuon, wacrora, ammumryga u ¢asza kosnebaHuil. [IpyKUHHBIA MAasTHHK.
MareMaTnueckuii MasTHUK. YpaBHCHHE TapMOHWYECKHMX KojeOanuil. IIpeBparienue
HHEPrUM MPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpupiii  koHTyp. CBOOOAHBIE O3JIEKTPOMAarHWTHBIE KoJieOaHUA B
U7CaIbHOM  KOJIe0aTeIbHOM  KOHTYpe. AHAJIOTHUsS MEXAY MEXaHWYeCKUMU U
AIIEKTPOMArHUTHbIMU KoseOanusamu. @opmyrna TomcoHa. 3akoH coXpaHEHHUsS! YHEPTUU B
UJealbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarwluX KojaeOaHUsX. BBIHYXIEHHbIE MEXaHHUYECKHE
kosiebanus. Pezonanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennbiii TOK. CUHYCOUIANIbHBIN MIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JIEVCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U HANPSIKCHUS.

Tpanchopmarop. IlpousBonctBo, mepemada U MOTPeOSICHHE DIEKTPUUECKOM
DHEPrUH. OKOJOTMYECKHE PHUCKU TIPU IPOU3BOJACTBE dJJIEKTpodHepruu. Kynbrypa
HCIIOJIb30BAaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HM.

TexHuueckne ycTponcTBa U MPAKTUYECKOE MPUMEHEHUE: MIEKTPUUECKUNA 3BOHOK,
rEeHepaTop NEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune mapaMeTpoB KoseOaTelnbHOW CHUCTeMbl (NPYKUHHBIM WM
MaTeMaTUYEeCKUN MasTHHK).

HabGmronenue 3aTyxarmmux Kojie0aHuH.

HccnenoBanue CBOMCTB BHIHYXKJICHHBIX KOJICOAHUA.

Hab6monenne pezonanca.

CBOOOTHBIEC STIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuumiorpaMmbl (3aBUCUMOCTUA CUJIBI TOKA M HAIpPSIKEHUS OT BPEMEHM) IS

AIIEKTPOMArHUTHBIX KOJICOaHUM.



Pesonanc mnpu  mociaenoBaTeNbHOM — COCAMHEHHHM  PE3UCTOpA,  KaTYyIIKH
VMHJIYKTUBHOCTH U KOHAEHCATOpA.

Mopenb TMHAN 2IEKTpOINepeEaadH.

Yyenuueckuii sxcnepumenm, n1abopamopHvie pabomuol

HccnenoBanue 3aBUCUMOCTH IEpHOJAa MajiblX KoyieOaHUMM TIpy3a Ha HUTU OT
JUIMHBI HUTH U MAcChl Ipy3a.

HccnenoBanne NmepeMEHHOr0 TOKa B LENU W3 MOCIEA0BATEIbHO COCIMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAzHUNIHbLE 60IHbI

Mexanudyeckue BOJIHBL, ycloBUs pacnpocTtpaHeHus. Ilepuon. Ckopocth
pachpocTpaHeHus U JUIMHA BOJHBL. [lonepeunsie u nmpo1oyibHbIe BOJHEL. MHTEphepeHIus
U TUQPaKIKs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHUS W3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B, V B snexkrpomarHuTHoil BonHe. (CBoiicTBa
DIIGKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TMPEIIOMIICHHE, TMoispu3anus, Judpaxius,
uHTepdepenunsa. CKoOpoCcTb 3JEKTPOMATHUTHBIX BOJIH.

[Ilkana »MEKTPOMArHUTHBIX BOJH. I[IpuMeHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUUIIBI PaAMOCBS3H U TeNEBUACHUS. Paguonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.

TexHuueckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi [MAarHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
panuonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE ONEPEYHBIX U MPOIOIbHBIX BOJIH.

Kone6umomeecst Te10 Kak HCTOYHUK 3BYKa.

Habmonenne oTpaykeHus: U IpeoMIICHUsI MEXaHUYECKUX BOJIH.

Habmionenne natepdepeHunu u 1udpakimi MEXaHHIECKUX BOJIH.

3BYKOBOMW pe30HAHC.



Habnionenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW M 9aCTOTON
Kosie0aHuH.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipu3anus, Augpaxius, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsaMonuHEilHOE  paclnpoCTpaHEHHME CBETa B
oaHopoaHou cpene. JIyu cBera. ToueuHblid HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBl OTpakeHHs cBera. l[locTpoeHue wuzoOpakeHHl B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3akOoHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomieHud. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa MOITHOTO
BHYTPEHHET0 OTPaXKEHUSI.

Hucnepcus cBera. CrnoxHbIi cocTaB 6enoro ceera. Lser.

Cobuparomiue u pacceuBaronie JuH3bl. ToHKas JuH3a. POKYCHOE paccTOsHUE U
onTHYeCKass cuia TOHKOM InuH3bL [locTpoeHne wu300pakeHU B COOMpAOMINX U
pacceuBarouux JinH3ax. @opmyiia TOHKOW JUH3bL. Y BEJIMUYEHUE, JaBa€MOE JTUH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBast ontuka. MuTepdepeniius csera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HAOJIIO/ICHN MakKCMMyMOB M MHMHMMYMOB B HHTEp(EPEHLIMOHHOM KapTHHE OT JBYX
CHUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus ceta. HudpakuuoHHas pemérka. YciaoBHE HAONIOACHUS TJIaBHBIX
MaKCUMYMOB TpH MaJIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnuyeckue ycTpoilcTBA M MPAaKTUYECKOE TMPUMEHEHUE: OYKH, JIyMa,
¢doroanmapar, NMPOEKIMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsl OITHKA,
mupakiMoHHas pemeTKa, MOASIPOUSI.

Llemoncmpayuu

[IpssMonMHENHOE  pacIpOCTpaHEHHE, OTPAXXEHHE U  MPEJIOMIICHHE CBETa.
OnTrueckue mpudOpBHI.

IlonHoe BHyTpeHHEE oTpakeHue. Moenb cBeToBOIA.

WccnenoBanue cBOMCTB N300pakKeHM B IMH3AX.



Mopenn MUKpOCKOIa, TEJIECKOTIA.

Hab6monenue uarepdepeHiuu ceera.

HaGmonenue nudpaxuu ceera.

Hab6mronenue nucnepcun cBera.

[lonydyeHue crieKTpa ¢ IOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmonenue nonspuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3mepenue nokaszaTesns NpeioMIeHUs CTEKIIA.

WccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.

Hab6nronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crIeMAJIbHOM TEOPUH OTHOCUTEJIBbHOCTH

I'pannibl IPUMEHUMOCTH KJIacCHYECKOM MexaHuku. I[locTymarsl crenuanbHOU
TEOpPUU OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIHUIT OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCT, OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpalleHue
JUTUHBI.

DHeprusi U UMITYJIbC PEJISITUBUCTCKOM YaCTHUIIBIL.

CBs3p Macchl C JHEPrUENd M UMITYJIbCOM PEIATUBUCTCKOM YaCTHULBI. OJHEPIHs
HIOKOSI.

Pazgen 7. KBanroBasi puszuka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

®oronsl. Dopmyna [Inanka cBs3u sHEeprun (HOTOHA C €r0 YACTOTOW. DHEPrus u
UMIyJIbC (HOTOHA.

OtkpeiTue u uccnenoBanue ¢Gorodpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbBI
dbotoaddexra. VYpaBHenue OiHmTerHa I ¢doTtodddekra. «KpacHas rpaHuUIA»
dotordpdexra.

JlaBnerune ceta. OneiThl [1. H. JIeOenena.

XHWMHUUYECKOE IEVCTBUE CBETA.

TexHuueckne ycTpoiicTBa W MPAKTHUECKOE TMpPUMEHEHue: (OTOIIEMEHT,

(doronaTuMK, coHEYHas Oarapesi, CBETOIUOI.



Llemoncmpayuu
®oto3(PeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
NccnenoBanue 3akoHOB BHeLIHETO (HoTo3dPexTa.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacCTHIL.
[Tnanerapuas mozaens atoma. [loctynatel bopa. M3nyuenue u noriomienue GOTOHOB MPU
IepexoJie aroMa € OJHOTO YpPOBHS HHEpruM Ha Apyrol. Buael cnexktpoB. Crektp
YPOBHEM 3HEPTUU aTOMa BOAOPOAA.
BonnoBeie cBoiictBa uacTtuil. Bomubl ae bpoitnsa. KopnyckyiaspHO-BOJTHOBOH
TyaJIA3M.
CHOHTaHHOE Y BBIHYXJIEHHOE U3JTyUYCHHE.
TexHudeckne yCcTpoOHCTBa M NMPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIA aHAIN3
(criekTpocKoM), Ja3ep, KBAaHTOBBIM KOMITHIOTED.
Jlemoncmpayuu
Mogens omnbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HaGmronenne nuHeivaThIX CIEKTPOB U3IyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophwie pabomuol
Habnronenne nuHei9aToro cekrpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, [OKA3bIBAIOIINE CJIOXKHOCTh CTpOeHHUs sapa. OTKpbITHE
panunoakTuBHOCTH. OnbITel Pesepdopna mo ompeneneHuro coctaBa pajnOaKTHBHOIO
usnyuyenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusiHue pagnoakTUBHOCTH Ha
YKUBbBIE OPTaHU3MBI.
OtkpbiTe TpoTOHa U HeWTpoHa. HykinonHas wMoxens sapa ['eiizenOepra—
NBaneHko. 3apsan sapa. MaccoBoe uncio siipa. M30Tomsl.

Anbda-pacnag. DIeKTPOHHBIA U TMO3UTPOHHBIA Oera-pacnana. ['amma-usmyueHue.

3aKoH paaruoOaKTHUBHOT'O paciiajia.



DHeprus CBsI3U HYKJIOHOB B sifipe. Snepusie cuibl. JledexT maccsl sipa.

SAnepuble peakuuu. /leneHre u cUHTE3 AAEP.

Snepuslii peakrop. TepmosnepHusiii cunTe3. [IpoOaembl U epCHeKTUBHI SAEPHOI
HHEPTreTUKU. DKOJIOTMYECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

OnemeHTapHble YacTUlbl. OTKPBITHE IO3UTPOHA.

MeTo/1b1 HAOTIOEHUS ¥ PETUCTPALIMU IIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUS. EAMHCTBO (r3HMUecKol KapTUHBI MUpa.

TexHuueckne yCTpoWCTBA W IPAKTHUUECKOE IPHUMEHEHUE: J03UMETp, Kamepa
Bunwcona, snepHblii peakTop, aToMHas 6omo0a.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YACTHL.

Yuenuueckuii sxcnepumenm, n1abopamophuvie pabomuol

HccnenoBanue TpekoB yacTull (o TOTOBBIM (poTorpadusim).

Pa3zpnen 8. DiieMeHTBI aCTPOHOMHUY H ACTPO(PU3UKH

Otanbl pa3BUTHS acTpoHOMMH. l[IpuknagHOe M MHPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3Bé3gnoro neba. Co3Besnus, spKue 3BE3IbI, IUIAHETHI, HX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comnnie. ConHeuHas akTUBHOCTh. Mctounuk sHeprun CoiiHIa U 3BE3. 3BE3MMI,
UX OCHOBHBIE XapaKTEpUCTHUKHU. JluarpamMma «CHEKTpalbHBIM KIAaCC — CBETHUMOCTBY.
3BE3/1bI IVIABHOM MOCJIEN0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUISl 3BE3]
IJIaBHOM  MOcneqoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMeHHbIE
IIPEACTABJICHUS O MPOUCXO0XKACHUH U 3BOOIUK CONHIA U 3BE3T. DTanbl )KU3HU 3BE3.

Mineunbii Ilyte — Hama [amaktuka. Ilonoxxkenue u nuxenue CoJiHIIA B
l'anaxktuke. Tunel ramaktuk. Paguoramaktuky u kBaszapbl. YEpHbIE IBIPBI B sApax
rajgaKTUK.

Bcenennas. Pacmmpenne Bcenennoil. 3axkon Xa0606ma. Pa3z0eranue ranakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe nsnyuyeHue.

Macmtabnast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnbie mpo6aemMbl aCTpOHOMUMU.



Yuenuueckue nabnwooenus

HabGmionenuss HEBOOPYKEHHBIM TIJIa30M C HCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH ISl ONIPEAENICHUs MTOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE cO3Be311s1 CeBEpHOro MOJyIIApUs U SIPKUE 3BE3/bI.

HabGmonenus B Teneckon Jlynsl, mianer, Mneunoro I[lyTu.

Oo0o01maromee NnOBTOpeHue

Ponb pusuku u acTpOHOMUHM B 9KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON 1
ATHUYECKON cdepax NesTeIbHOCTH 4YeJOBEeKa, pojib U MECTO (M3UKU U aCTPOHOMHUU B
COBPEMEHHON Hay4YHOW KapTHHE MHpa, poiib (U3HUECKOH Teopun B (HOPMHUPOBAHUU
npeicTaBIeHU 0 (u3myeckoil KapTUHE MHUpa, MECTO (U3MYECKONW KapTUHBI MHpa B
001I1EM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O TPUPO/IE.

MexnpeamMeTHble CBA3U

Nzydenne kypca ¢pusnku 6a3o0Boro ypoBHs B 11 kimacce ocymecTBiasieTcs ¢ y4ETOM
COJIEpKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTEeMaTHUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHUHU.

MedsicnpeOomemuvie noHAmus, CBSI3aHHBIE C WM3yYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SBJICHUE, Hay4YHbIH (akT, TUIIOTe3a, (PU3NYECKas BEIUYMHA, 3aKOH, TEOpHS,
HaOJI0IeHNe, SKCTIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, H3MEPEHHE.

Mamemamuxka: penieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpHUUYECKHE (YHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IMPOEKIMM HAa OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB, IPOU3BOJHBIE
AIIEMEHTAPHBIX (YHKIUN, MPU3HAKUA MOAOOUS TPEYrOJbHUKOB, OMPEICICHHUE IUIOIIATN
WI0CKUX GUryp u 00bEMa Ted.

Buonozus: anekrpuyeckue sBJIEHUS B )KMBOW MPUPOJE, KoJieOaTeNbHbIE TBUKEHUS
B KMBOM MPHUPOJIEC, ONTHUYECKUE SIBICHUS B JKUBOM IPUPOJE, EUCTBHE paauallMy Ha
JKUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPIBIX TEII,
MEeXaHHM3Mbl 00pa30BaHMs KPUCTAJUIMUECKON PEIIETKH, CIEKTPAIbHBINA aHAIN3.

T'eocpaghusi; MarHUTHBIE TIONIOCAa 3EMIIH, 3QJIEKU MArHUTHBIX pyaA, QOTOChEMKA

36MHOU IMOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICEHUM.



Texnonocus: JINHHNHA QJICKTponcpeaay, reHeparop NEPEMCHHOT O TOKA,
QJICKTPOABHUIaTCIIb, HHAYKIIMOHHAA IICYb, paaap, pa,I[I/IOHpI/IéMHI/IK, TCICBU30pP, aHTCHHA,

tenepon, CBU-neus, NpoeKIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapes.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUS

OcBoenue yuebHoro mnpeaMera «®dusukay Ha YpOBHE CpPEAHETO OOIIETo
oOpa3oBanusi (0a30BbIi YpOBEHb) [IOJDKHO OOECIEYUTh JOCTHXKEHUE CIIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHMSI ydeOHOro mnpeamera «DuU3NKa» TOJKHBI
oTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM  BHYTpEHHEH TMO3MIMEH  JIMYHOCTH, CHCTEMOM  II€HHOCTHBIX
OpUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOrOo OOIIECTBa, paCIIMPEHUE >KU3HEHHOTO OIMbITa M OIbITa
NEATeTbHOCTH B TMPOIECCE pealn3allid OCHOBHBIX HaIpaBiICHUN BOCIUTATEIbHON
JIE€ATEIbHOCTH, B TOM YHCIIE€ B YAaCTHU:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3ULIMKA OOYYarOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOTO 00IIECTBa;

NPUHATHE  TPATULUOHHBIX 0OIl[eYeTOBEYECKUX  T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIbHOCTh B HWHTEpEcax TIPakIaHCKOTO
oO1ecTBa, y9acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMO/JICHCTBOBATh C COIMATBHBIMU MHCTUTYTaMU B COOTBETCTBHUH C HX
GYHKIIUSMU U HAa3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOW U BOJOHTEPCKOU ESITENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAaHHOCTH POCCHMCKOMN TPaKTaHCKOW HJICHTUYHOCTH, TATPHUOTH3MA;

IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTIKCHHSIM
POCCHUNCKHX YUEHBIX B 00J1aCTU (PUBHKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS,



CIIOCOOHOCTh OLIGHMBATh CUTYallMI0 U TMPUHUMATH OCO3HAHHBIE PEIICHUS,
OpUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM 4YHCIE B
JIESITEIIbHOCTHA YUYEHOTO;

OCO3HAHHE JJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYUBOTO OYIYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsh SCTETUKY HAY4YHOTO TBOPYECTBA,
HNPUCYIIETO (PU3NYECKON HAYyKE;

5) Tpy10BOr0o BOCIMTAHUSI:

UHTEpEC K pazNu4HbIM cepaMm npodeccruoHaNbHON NEeATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP OymyIieit
npodeccur U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa3o0BaHUIO B OOJACTH
(GbU3MKY Ha IPOTSHKEHUU BCEH KU3HU;

6) K0JI0TrNYeCKOr0 BOCITHTAHMS

chOpMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIBTYpbl, OCO3HAaHHE TJ00ATBHOTO
XapakTepa 3KOJIOTHYECKHUX PoodIieM;

IJITAHUPOBAHUE M OCYIIECTBJIEHUE JEUCTBUM B OKPYXAIOUIEH CpEelle Ha OCHOBE
3HAHUS LEJEH YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacuIupeHue OmbITa JAEATETbHOCTH JKOJOTMYECKON HANpaBICHHOCTH Ha OCHOBE
UMEIOIIMXCSI 3HAHUM 110 (PHU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUA (PU3NIECKON HAYKU;

OCO3HAHUWE IIEHHOCTH HAyYHOW NEATEebHOCTU, TOTOBHOCThH B MPOIECCE U3YUCHHS
GU3MKKM  OCYNIECTBISATH  MPOEKTHYHD M HCCIEAOBATEIBCKYI  JCSTEIbHOCTh
WHJUBHUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3zoBble Jiornueckue aeicTBuA:

CaMOCTOSITENIPHO (hOPMYITUPOBATh U aKTyaIM3UPOBATH MPOOJIEMY, pacCMaTPUBATH

€€ BCECTOPOHHE;



ONpeNeNsITh WENU JACATEeIbHOCTH, 3aJaBaTh MapaMeTpbl H KPUTEPUH HX
JOCTH)KEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3HUECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIAH pEHICHHS NPoOJIeMBbl € YYETOM aHAIM3a HMMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMaTepUalbHbBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JAESATEIHHOCTH, OIIEHWBATH COOTBETCTBHE pPE3YIHTATOB
LeJISIM, OLIEHUBATh PUCKHU MOCIEICTBUIN J1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSX PEaJbHOIO, BUPTYAIbHOIO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIIJICHUE IPU PEILICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccienoBarebcKue AeiicCTBUA:

BJA/eTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEeBBIMU MOHATUSAMU U METOJaMU
bu3znueckoi HayKH;

BJIa/IeTh HaBBIKAMU Y4EOHO-HCCIEI0BATEIIbCKON M IMPOEKTHOM NeATENbHOCTH B
oOnactu (pu3MKH, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METO/I0B
pemeHus 3amad  (U3MUECKOTO CONEp)KaHWs, TMPUMEHEHUIO pAa3IMYHBIX METOJOB
MO3HAHMUS;

BJIQIETh BHJAMHU JCATCIBHOCTH IO TMOJyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaIy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYallUsX, B
TOM YHCJI€ MPHU CO3/IaHUH YYEOHBIX TPOEKTOB B 00J1aCTH (PUBUKHU;

BBISIBJIATH IPUYUHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJIM3UpPOBATh 3a/1a4y, BbIIBUTaTh
TUINOTE3y €€ pelIeHus, HaXOIUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHIS,

aHaTM3MPOBATh TMOJIYYCHHBIE B XOJI€ PELICHUS 33Jaud Pe3yibTaThbl, KPUTHUECKU
OIICHWBATh MX JIOCTOBEPHOCTH, IPOTHO3MPOBATHh N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U  (OPMYIUpPOBaTh COOCTBEHHBIE 3agaud B  00pa30BaTEIbHOMN
JeSITETFHOCTH, B TOM YUCJIC TIPU U3YUYCHUHU (PU3UKU;

JaBaTh OIICHKY HOBBIM CHTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb TEPEeHOCUTh 3HaHMA 1O (U3MKE B  MPAKTHUECKYI0  00JacTh

KU3HEACATCIIBHOCTU,



YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTb OPUTMHAIBHBIE OIX0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbT€PHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HaBbIKAMHM TMOJy4YeHUs] HHPOpMALMHU (PU3HUECKOTO COJEpKaHUS U3
MCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYLIECTBIATH IIOMCK, AaHAJIN3,
CHUCTEMATH3allMI0 M HWHTEpIpEeTalui0 HHPOpMALMK Pa3IUYHBIX BHAOB U (opMm
MIpEACTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(POPMAIUH;

WCIIOJIb30BaTh CPEACTBAa MH(OOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pElIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX 33714 ¢ COOII0/IEHUEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI, pecypcocOepexeHusl,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJACPIKAHUS B Pa3NUUYHBIX dopmaTax ¢ y4ETOM
Ha3HaueHusT MHPOpMAllMM W IIeJIEBOM ayJIUTOpUU, BBIOMpask ONTUMAIBHYIO (GopMy
MIPEACTABJICHUS U BU3yalIU3alllH.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIe 1eiiCTBUA:

OCYIIECTBJIATH O0IIEHNE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JI€ATEILHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMSATYATh KOH(MDIUKTHI,

pPa3BEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3pEHHUS C MCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMaTh W UCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW W WHIAWBHUAYAJIBHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHM C Yy4€TOM OOIMMX
MHTEPECOB U BO3MOXHOCTEN Ka)KI0I'0 YJIEHA KOJUIEKTHUBA;

MPUHUMATH 1IEJIM COBMECTHOM JAEATEIIbHOCTH, OPTraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUS N0 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JICMCTBUM, PACIIPEAEIATh POJIU C YUETOM
MHEHHMM Y4aCTHUKOB, OOCYX/IaTh pe3yJbTaThl COBMECTHOW PaOOTHI;

OLICHUBATh KAayeCTBO CBOETO BKJIAJa M KaXKJIOr0 Y4aCTHHKA KOMaHJIbI B OOIIUI

pe3yabTatT Mo pa3paboTaHHBIM KPUTEPHUSIM;



Ipe/IaraTb HOBBIE IIPOEKTHI, OLCHUBATH HJIEH C IIO3ULIUM HOBU3HBI,
OPUTMHAJIHOCTHU, TPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIATH IMO3UTUBHOE CTPATETHYECKOE MMOBEICHNUE B PA3JINYHBIX CUTyalUsX,
NPOSIBIIATH TBOPUYECTBO M BOOOpaxKeHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHHBeEpPCAJbHbIC yUeOHbIE TeHCTBHUS

Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATENBHOCTh B 00JIacTH
(bU3UKU ¥ aCTPOHOMUU, BBISBIISATH MPOOJIEMBI, CTAaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIBHO COCTAaBJIATH IUIaH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3aJad,
IUTAaH  BBITIOJIHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM HUMEIOIIUXCS  PEecypcoB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpsATh PAMKU y4e€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUH;

JieiaTh ~ OCO3HAHHBIM  BBIOOpP, AapryMEHTHpOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHHUIO U TIPOSIBICHUIO SPYIUIIUU B 00IaCTH (PUBHKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPO/1b, IMOLHOHAJIBHBIM HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIa/IETh HAaBbIKAMH IO3HABATENbHONW pe(IeKCHM KaK OCO3HAHUS COBEpLIACMbIX
JIEUCTBUI M MBICIIMTEIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJB30BaTh NPUEMBI peduieKCUM U OLEHKHM CUTYyallud, BbIOOpa BEPHOIO
peuieHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHMS 10 UX CHUYKECHMUIO;

IIPUHMMATh MOTHBBI M apryMEHTbl JAPYrMX TMpH AaHAIW3€ PE3YIbTaTOB
NEATEIbHOCTH;

MIPpUHUMATDb CC6$I, IHOHKUMAas CBOM HEJOCTATKH U JOCTOMHCTBA,



MPUHUMATh MOTUBBI M apryMEHTbl JPYyrMX I@PU aHAJIU3E PE3YIbTAaTOB
JIeSITCILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKHU.

B mporecce mocTikeHUs JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MIPOTrPaMMbl 10
dbu3uKe 71 ypOBHS CpeAHEro 001ero o0pa3oBaHus y 00y4aromuxcs COBEPIICHCTBYETCS
AMOITMOHATHHBIM MHTEIJIEKT, MPEO0IaratoIfi cOpMHUPOBAHHOCTD:

CaMOCO3HAHHMS, BKJIIOYANOIIECTO CIIOCOOHOCTh MHOHUMATh CBOE SMOIMOHAIBLHOE
COCTOSIHHE, BUJETh HaIlpaBJICHUS Pa3BUTHA COOCTBEHHOW dMOITMOHAIBHOUN cdephl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUsI, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TMOBEACHHUE, CIIOCOOHOCTH aalTHPOBATHCSA K IMOIIMOHATBHBIM
W3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIOIIEH CTpPEMJIEHHUE K JOCTHIXKCHHUIO IEIU |
yCIIeXy, ONTUMH3M, WHUIHATUBHOCTh, YMEHHUE JIEMCTBOBaTh HCXOJs H3 CBOHX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIONMIEH CIIOCOOHOCTH IOHHMMATh SMOIMOHAJILHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JPYTUMH JIFOJIBMH, 3a00THTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHL.

NNPEJIMETHBIE PE3YJIBTATHBI

K konmy oOyuenms B 10 kjacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaykaTh cPOPMHUPOBAHHOCTD Y OOYJAIOITUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHpA, B PAa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTHM, B MPAKTUYECKOMN JIEATEIIbHOCTH JIFOJIEH;

VYUTBIBATh  TPAHUIBI MPUMEHEHHS  M3YyYEHHBIX  (U3HYECKHX  MOJIEJICH:
MaTepuaibHas TOYKAa, HWHEPIHMATbHAs CHUCTEMa OTCU€Ta, abCOJNIIOTHO TBEpPIOE TEIO,
UJCANIbHBIM a3, MOJENU CTPOCHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN

ANIEKTPUUECKUH 3apsil IPU peleHHH (PU3MUECKUX 3a/1a4;



pacmo3HaBaTh (QU3MUECKHe SBICHHUA (TPOLECCHI) M OOBACHATH WX HAa OCHOBE
3aKOHOB MEXAaHWMKH, MOJEKYJSIPHO-KHHETUYECKOM TEOpPUH CTPOEHHs BEIIECTBA U
AIIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSAMOJIMHENHOE JBHKEHHUE,
cBOOO/IHOE MaJeHHE TEeJ, JBWKEHHE 10 OKPY>KHOCTH, MHEpLHMs, B3aUMOJEHCTBUE Tell,
i dy3nsa, OpOyHOBCKOE JBUKEHHUE, CTPOEHUE JKUIKOCTEN M TBEPIBIX TEJ, U3MEHEHUE
o0béMa TeN Tpu HarpeBaHWu (OXJAXJEHUH), TEIJIOBOE paBHOBECHE, MHCIIAPEHUE,
KOHJICHCAIIMSI, TUIaBICHHE, KPUCTAIIIN3AlNs, KUIIEHUE, BIAKHOCTh BO3/1yXa, OBBIILIEHUE
JIABJICHMS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY IapaMeTpaMu
COCTOSIHUSA I'a3a B U30IIPOLIECCaX, MEKTPU3ALUS TEII, B3aUMOJECHCTBUE 3apsA0B;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, HCIOJb3Yys (U3MUECKHE BEITUYHHBI:
KOOpJMHAaTa, IyTh, IEpEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC
Telna, KUHETUYECKas »HHEprus, MOTEHUUaJIbHAas »>SHEPrus, MexaHudeckas padorta,
MEXaHUYeCKass MOIIHOCTb; MPH OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKHM CMBICI
UCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAYEHUS M EAMHMLBI, HAXOAUTh (HOPMYIIbL,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMU BEIMYMHAMU;

OIMCHIBATh U3YYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIOIB3YS
¢u3nueckre BEIMYMHBL: JaBJICHHUE Ta3a, TeMIleparypa, CpeIHss KUHETUYeCcKas SHEpIus
XA0TUYECKOTO  JBMJKEHUS  MOJIEKYJ, CpPEIHEKBaJpaTU4yHas CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprusi, padbora rasza, Kodp(QUUIHUEHT MOJE3HOTO
NeMCTBUS TEIJIOBOIO JBHUraTels; MPU ONUCAHUM IPABHIBHO TPAKTOBATh (PU3UUYECKHUN
CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS] U €JUHUIIbI, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUUHY C APYTUMH BETUUMHAM;

ONMCHIBATh HM3YYECHHbBIEC JJIEKTPUYECKHE CBOICTBA BEIIECTBA U AJIEKTPUUYECKUE
ABJIGHUs (TpOLIECChl), HUCHONB3Yysd (PU3NYECKUE BEJIUYMHBI: DIIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE TI0JI€, HANPSKEHHOCTh MOJISA, MOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB; MPU
ONMHMCAHUM MPABWIBHO TPAKTOBATh (DPU3UUECKUI CMBICH HCIOJNb3YEMbIX BEIWYUH, UX
0003HAUEHUS M EIMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOLIME NAHHYIO (DPU3HUECKYIO
BEJIMYMHY C JIPYTUMU BEJIMUYUHAMU;

aHaMM3MpOBaTh (PU3MUECKUE MPOLECChl M SBJICHUA, MCIONB3YS (pusmueckue
3aKOHBI ¥ MPUHILMIBL: 3aKOH BceMupHoro Tsarorenus, I, II u III 3axoner HeroTona, 3akoH

COXpaHCHUA MEXaHUYeCKOM OHCpPIrur, 3aKOH COXpaHCHHUA HMIIYJIbCA, MIPHHIUII



CYNEpIO3ULIUU CHJI, TPUHLOUI DPABHONPABUS WHEPHHUAIBHBIX CHCTEM OTCYETA,
MOJICKYJIIPHO-KHHETHYECKYI0 TEOPHIO CTPOSHHS BEIIECTBA, Tra30BbIC 3aKOHBI, CBS3b
CpeqHe KHHETUYECKOW »JHEPrHuH TEIUIOBOTO JBIKEHHS MOJEKYJd C aOCOJIIOTHOU
TEMIIepaTypor, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHCHUS 3JICKTPUUIECKOTO
3apsiia, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €ro
MaTeMaTU9YEeCKOe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 001aCTH) TPUMEHUMOCTH;

OOBSICHITH OCHOBHBIC TPHUHIIUIBI JCHCTBHS MAIIWH, MPHOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3iu4aTh YCJIOBHA WX OE30MAacCHOTO WCIOJIB30BaHMS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 HCCIIETOBAHUIO (PU3NIESCKHUX SBICHUN M TIPOIIECCOB
C UCTOJb30BAHMEM IMPSAMBIX M KOCBCHHBIX HM3MEpPEHHH, NMPU 3TOM (HOPMYIUPOBATH
npoOneMy/3aiady M TUIOTE3y YYEOHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
NPEUI0KEHHOTO 000PYI0BaHUs, IIPOBOJUTH OTBIT ¥ (POPMYIIMPOBATH BBHIBOJIBI,

OCYIIECTBIIATH MPSAMBIE U KOCBEHHBIE N3MEPEHHS (PH3UUECKUX BEIUYNH, IPH 3TOM
BHIOUPATh ONTUMAIBHBIA CIIOCOO HM3MEPEHUS W WCIOJIb30BaTh HW3BECTHBIC METOIBI
OILICHKH TIOTPEUTHOCTEH H3MEPEHHUIA,

MCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PM3MUECKUMHU BETHUYUHAMHE C HCIIOIb30BAHUEM
NpPSMBIX MU3MEPEHUl, IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJbTaThl
TIOJTyYCeHHON 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUAC TaONIUIl U TPapuKOB, NENaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIEIOBAHUS;

cobOmoath mMpaBwiia 0OE30MacHOr0 TpyAa MPU TPOBEICHUHM HCCICIOBAHUM B
paMkKax y4eOHOro OSKCHEpUMEHTa, Yy4eOHO-MCCIENOBATENbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C HUCIHOJBb30BAaHMEM HW3MEPHUTEIbHBIX YCTPOWCTB U J1aOOPAaTOPHOTO
000pyI0BaHMS;

pemaTh pacuéTHbIE 3a/a4M C SIBHO 33JaHHOM (PM3MYECKOW MOJIENbIO, MCIIONb3Ys
¢u3ndeckre 3aKOHBI W TMPHUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJaud BBIOMPATH
¢u3nUIecKy0 MOJENb, BELICTATh (GU3NUECKHE BEIUYMHBI U (POPMYIIBI, HEOOXOAUMBIE IS
e pemeHusi, MPOBOIUTH PAacUYEThl M OICHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAUYCHUS

(bu3NUeCKOl BEIHYNHEI;



pemaTh KauyeCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKU HENPOTHUBOPEUUBYIO
LEMOYKY PACCYyKIECHH C ONOpOM Ha U3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznUecKue ABICHUS;

UCIIONIb30BaTh MpPH pEUICHUH YYeOHBIX 3a/1ad COBPEMEHHbIE HH(pOpPMalMOHHBIC
TEXHOJIOTUU IS TIOUCKA, CTPYKTYPUPOBAHUS, HWHTEPIpETAllMd W MpeACTaBICHUS
y4eOHOM ¥ HAyYHO-TIOMYJISIPHOM MH(GOPMAIINK, TOTYYEHHOW U3 Pa3IUnYHBIX UCTOUYHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOIYyYaeMyI0 HH(POPMAIIHIO;

NPUBOJIUTH TMPUMEPHI BKJIa/la POCCHHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOLIEr0 MHUpA, B PAa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

MCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KU3HH IS
oOecrieyeHnsi O€30MACHOCTH TpU OOpaleHud ¢ NOpubdopaMu U TEXHUYECKHUMHU
YCTPOMCTBAMU, JIi COXPAHEHUS 3[0POBbS M COOJIOJACHHUS HOPM 3KOJOTUYECKOTO
MOBE/ICHUS B OKPYKAIOILIEH CpeJie;

paboTaTh B TpyNIE C BHIMOIHEHUEM PA3IMYHBIX COIHMABHBIX POJIeH, TUIAHUPOBATh
paboTy Tpynmbl, palMOHAIBHO  pacHpeneNsiTh OO0SI3aHHOCTH U IUIAaHHUPOBATH
JIEATENBHOCTh B HECTAHJIAPTHBIX CUTYaAlMSAX, aJ€KBATHO OLEHUBATh BKJIAJ KaXIOrO W3
YYaCTHUKOB T'PYIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax poiib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHpA, B PAa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUM, B NPAKTUYECKOU JEATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh W  E€JUHCTBO
¢bu3nuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI MPUMEHEHUSI U3YYCHHBIX (DU3MUECKHX MOJIENEH: TOUCUHBIN
AIEKTPUUECKUM 3apsijl, JIyd CBETa, TOUCUHbIA MCTOYHUK CBETA, SiACPHAs MOJIEIb aToMa,
HYKJIOHHAsI MOJIeTThb aTOMHOTO sI/Ipa MPH pelieHnr GU3NIECKUX 3a]1a4;

pacro3HaBaTh (U3MYECKHUE SIBICHUS (TIPOlecChl) M OOBACHITH MX HAa OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKH W KBAaHTOBOW (PU3UKH: DIIEKTPUYECKA TPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHYECKOE, MArHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE

MAarauToOB, JJICKTPOMAarHuTHasA HHIAYKIUI, ﬂCﬁCTBHG MArdivuTHOI'O I10JI1 Ha IMPOBOAHHUK C



TOKOM U JIBWXKYILIMKCS 3apsi, JJIEKTPOMarHUTHbIE KOJEOAHNs U BOJIHBI, IPSIMOJIMHEHHOE
pacrnpocTpaHeHue CBETa, OTpakeHUe, IpejoMiieHHe, UHTepdepeHuus, Audpakuus U
NoJIsIpU3allisg CBETa, AucHepcus cBera, (oToanekTpuueckuit adpdext (Ppororddekr),
CBETOBOE JIaBJICHUWE, BO3HHKHOBEHME JIMHEWYATOro CIIEKTpa aroMa BOJOpPOJa,
€CTECTBEHHAs] U NCKYCCTBEHHAs PaJMOAKTUBHOCTB;

ONMCBHIBaTh HM3YyYEHHBIE CBOWMCTBAa BelIeCTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHUYECKHE, AIEKTPUUYECKYI0 MPOBOAUMOCTb PA3IUYHBIX CpEl) U AJIEKTPOMArHUTHbHIE
SBJICHUS (IIPOLIECCHI), UCHOb3Ysl (PU3NUECKHUE BEIMUYUHBL: AJIEKTPUUECKUN 3apsii, cuiia
TOKA, AJIEKTPUYECKOE HANpPSDKEHHE, JJIEKTPUYECKOE CONPOTUBIEHHUE, Pa3HOCTh
NOTEHIIMAJIOB, AJIEKTPOABIKYIIAs CUa, paboTa TOKA, MHAYKIUS MAarHUTHOTO MOJIS, CHJIa
Awmrnepa, cuna JlopeHua, HHIYKTUBHOCTb KATYIIKH, JHEPrUs JJIEKTPUYECKOTO U
MarHMTHOI'O TOJIEH, MEPUOJI U YAaCTOTa KoJieOaHUI B KOJeOATETbHOM KOHTYpE, 3apsia U
ClWJla TOKa B Ipoliecce TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHud, (hoKycHOe
paccTossHWE€ W ONTHYECKas CHJIa JIMH3bI, NpPU OMNHCAHMM TPABUIBHO TPAKTOBAThH
(Gu3nYecKuii CMBICII MCTIOJIb3YEeMbIX BEIMUYUH, UX O0003HAYCHHs M €AMHUIIBI, YKa3bIBaTh
(bopMyIIBl, CBS3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BETUUYUHAMUY;

OINMCHIBATh U3YUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCIOIb3YS (PU3NUYECKUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, YJHEPIUs
U UMITyJIbC (POTOHA, MEPUO MOTypacnaaa, SHEPIHsl CBA3M aTOMHBIX sIIep, IPU ONUMCAHUU
NPaBUIIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIB3YEMbIX BEIMUMH, UX 0003HAUCHUS U
€MHUIIBI, YKa3blBaTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYIO (PU3UYECKYIO BEIUYUHY C
JNPYTUMU BEJIMYMHAMU, BBIYUCIIATH 3HAaUCHUE (PU3NYECKON BETMYUHBL;

aHaNM3MpOBaTh (PU3MUECKHE TMPOLECChl M SBJICHUSA, HCIONB3YS (usnueckue
3aKOHbl M MNPUHUHUIBL 3aKOH Owma, 3aKOHBI MOCJIEIOBAaTEIBHOTO W MNapaJlIEIbHOTO
COEIMHEHMSI MPOBOJHUKOB, 3aKOH J[koyns—JIeH1a, 3aK0H 3JIEKTPOMariuTHOM UHAYKIIUH,
3aKOH MPSMOJIMHEHHOTO PacHpOCTPAHEHMsI CBETA, 3aKOHBl OTPAXKEHUs CBETA, 3aKOHBI
NpeJOMJICHHS CBETa, ypaBHEHUE ODWHIITeWHa s (oTodddeKrTa, 3aKOH COXPAHEHUS
DHEPIrUM, 3aKOH COXPAHEHUS MMIIYJbCa, 3aKOH COXPAHEHHMs BJIEKTPUUYECKOro 3apsna,
3aKOH COXPaHEHHUs MAacCOBOI'0 YMCIIA, TOCTYIaThl bopa, 3aKOH paJuoakTUBHOTO pacaja,
Opd 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe

BbIpa)KEHHUE U YCIOBHS (TPAHMILIBI, 00IACTH) TPUMEHUMOCTH;



OTIPEJICNIATh HAMPABIEHWE BEKTOpPAa WHIAYKIIMM MArHUTHOTO IIOJIS MPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa u cuiibl JlopeHnna;

CTPOUTH W OIHMCHIBATH M300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TIO UCCIICIOBAHUIO (PU3NICCKUX SBJICHUHN U MPOIIECCOB
C HCIIOJIb30BAHMEM TPSIMBIX W KOCBEHHBIX H3MEpPEHUH: MpU ATOM (POPMYIHUPOBATH
npoOneMy/3aiayy M TUIOTE3y YYEOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIJI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYTUPOBATH BHIBOBL;

OCYIIECTBJIATH MPSMBIE U KOCBEHHbIE U3MEpPEHUsT (PU3NUECKUX BEIMUYUH, TPH ITOM
BBEIOMpATh ONTHMAJBHBIH CHOCOO0 HM3MEPEHHS] M WCIOJIb30BaTh HW3BECTHBIC METOJIBI
OIICHKH TOTPEIIHOCTEN U3MEPEHMUIA;

WCCIICIOBATh 3aBUCUMOCTH (DH3UYECKUX BEIUYHH C HCIIOIH30BAHUEM IPSIMBIX
U3MEpPEHU: TMpPU OSTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIYYCHHON 3aBHCHMOCTH (PM3MYECKUX BEIWYUH B BUIE TAOMWI[ U TpadHKOB, JeIaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIECIOBAHUS;

coOnrofaTh MpaBuia O€30MacHOro TpyJda NpU MPOBEACHUM HCCIEAOBAHUNA B
pamMKax  y4eOHOTO  DKCIEPHUMEHTa, y4eOHO-HMCCICIOBATEIBCKOH H  MPOCKTHOU
NESITENIbHOCTH C  HCIOJb30BAaHUEM HW3MEPUTENBHBIX YCTPOWCTB U J1abOpPaTOpPHOTO
000pyI0BaHMUS;

pemath pacuéTHbIC 3a/la4dl C SIBHO 33/JIaHHON (PU3UYECKON MOJIENbIO, UCIIONIB3YS
dbu3nueckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAM3a YCJIIOBHUS 3aJladyd BBIOUPATH
bu3MUECKyI0 MOJIENb, BBIICTATh (PU3NYECKUE BEIMYMHBI U (DOPMYIIbI, HEOOXOANUMBIC IS
e pelieHusi, TPOBOAUTH PACUEThl M OLEHUBATH PEATbHOCTH IMOJYYECHHOTO 3HAYCHUS
(bU3UYECKON BETUYUHBI;

pemiaTh KauyecTBEHHBIE 3a/1aud: BBICTPAUBATH JIOTHYECKH HEMPOTHUBOPEUYHUBYIO
IENOYKY PAaCCYXICHHH C ONOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

WCIOJIb30BaTh TMPHU PEIICHUU Y4YeOHBIX 3a7a4 COBPEMCHHBIC WH(OPMAIIMOHHBIC
TEXHOJIOTUU NI TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH ¥ MPEACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTOTYYEHHOW U3 PA3IUYHBIX UCTOUYHUKOB,

KPUTHUYECKH aHATM3UPOBATH MOTydyaeMyto HHGOPMAIIHIO;



OOBSICHATDh MPHUHLHUIBI JEHCTBUS MalIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh YCJIOBHUS MX 0€30I1aCHOIO UCTIOIb30BaHMS B TIOBCEITHEBHOM KHU3HU;

MPUBOANTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS MO (U3UKE B IMOBCEIHEBHOM >KU3HM JJIS
oOecrieyeHnsi O€30MACHOCTH NpU  OOpalmeHuu ¢ nOpubdopaMu U TEXHUYECKHUMH
YCTPOWCTBAaMH, JJsI COXPAHEHUS 3/I0pOBbSI U COONIONEHUS HOPM HKOJIOTUYECKOTO
HIOBEJICHUS B OKpY Kalollel cpene;

paboTaTh B TPyMIIe C BHIMOJTHEHUEM PAa3TUYHBIX CONMAIBHBIX POJICH, MIIAHUPOBATH
pa®oTy Trpynmsl, palUOHAIBHO paclpeiensTh O0A3aHHOCTM U  IJIaHUPOBATh
NeSITENFHOCTh B HECTAaHIAPTHBIX CHUTYAIHMsIX, aJleKBaTHO OIIEHWBATh BKJIAJ] KaXKIOTO U3

YYaCTHUKOB I'PYIIBI B pEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KoauvecTBo 4acoB
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
pa3jiejioB U TeM KonrpoJibHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
11 ®uszrKa 1 METOJIbI 5 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro o pasneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 1OK
UOTHOTEKA
23 COXpanCHii B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [IOK
' KUHETHYECKON https://m.edsoo.ru/7f41bf72

TEOPHUH



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

39 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnmoreka [JOK
' BentectBa. Pa3oBbie https://m.edso0.ru/7f41bf72
nepexoabl
Wroro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

[TPO'PAMME

bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
IToctostHHBIN
AIIEKTPUYECKUI TOK. bu6nuorexa [IOK
4.2 12
Toxu B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
Pe3epBHOe Bpems 2
OBLIEE KOJIMYECTBO
YACOB 1O 68



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

11 KUIIACC

HauMeHoBaHHUe KoaudecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJibHbIE IIpakTHyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchbl
MPOrpamMmbl padoTbl padoThbI
Pazpen 1. JIEKTPOANHAMUKA
MarnutHoe mone. Bu6 1IOK
HOJIMoTEKA
11 11 1
DIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Hroro no pazgeny 11
Paszngen 2. KOJIEBAHUSI 1 BOJIHbBI
Mexanunueckue n
2.1 SIIEKTPOMATHUTHBIE 9 1 bubmaorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexannueckue u
2.2 SIIEKTPOMATHUTHBIE 5 1 bubmiorexa [JOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 O 10 3
frruia https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIIEIIHATBHON

bu6mmorexa [{OK
3.1 4 1
TCOpHUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIILHOCTH
Hroro no paszaeny 4

Pasnesn 4. KBAHTOBAS PU3UKA



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

41 DJIeMEHTHI KBAaHTOBOM 6 bubnmoreka [JOK
' ONTUKU https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
4.2 Crpoerue aroma 4 https://m.edso00.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOC A7pO https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15

Pazgen 5. DJIEMEHTDBI ACTP

OHOMHUHU U ACTPOPU3UKU

51 DJIEMEHTBI ACTPOHOMUH
' ¥ acTpO(YU3HUKH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny

7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6oo6maromee 4 bu6mmoreka [JOK
' IOBTOpEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KUJIACC
N KoawiecTso sacon JIeKTPOHHBbIE U(PPOBBHIE
- Tema ypoka oOpa3oBaTe/ibHbIE
n/m Beero KonTposbHbIe IIpakTuyeckue
padoThI padoThI pecypeel
®du3nka — HaykKa o NpUpoie.
1 Hayunsie MeT(}),K BbI HOEH;)HH;I 1 bubmmorexa HOK
i a https://m.edsoo.ru/ff0c32e2
OKpPY’KaIoILIEero MUpa
CraproBasi JUarHOCTHKA.
TectupoBanue.
Ponb 1 MecTo husuku B
9 dbopMupoBaHUH 1 bubnuotexa [JOK
COBPEMEHHOM HAYYHOU https://m.edsoo.ru/ff0c33e6
KapTUHBI MUpa, B
MPaKTUYECKOU JeATeTbHOCTH
80 (571
MexaHunyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOTO JIBIIKECHUS 1 bubmorera [JOK
g ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE 1 bubnuorexa [IOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE 1 bubnnorexa [JOK

HpﬂMOHHHeﬁHOC JABHXKCHHUEC

https://m.edsoo.ru/ff0c372e



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

CB00OIHOE Ta/IEHHE.

6 YckopeHnue cBOOOAHOTO bubmiorexa LIOK
p A https://m.edsoo.ru/ff0c39cc
MaJeHUs
KpuBosmHeliHOE ABUXKEHUE.
7 JIBr>keHMEe MaTepraIbHOM Bubmorexa LIOK
P https://m.edsoo.ru/ffOc3ada
TOYKH IO OKPY>KHOCTHU
[IpuHOAII OTHOCUTEIBHOCTH
8 lanunes. MuepunanbHbie bubnunoreka [JOK
cuctemsl otcuera. [lepBaiit https://m.edsoo.ru/ff0c3be8
3aKkoH HproTOHa
Macca tena. Cuina. [lpunnun
9 cynepno3uuuu cui. Bropoit bubnuorexa [JOK
3axoH HeroTona muis https://m.edsoo.ru/ff0c3be8
MarepuaibHON TOUKU
Tperuii 3akon HeroToHa mis bub6nuorexa [IOK
10
MaTepualbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO
1 Tsrotenus. Cuiia TsSHKECTH. bu6mmorekxa [IOK
[IepBas kocmuyeckas https://m.edso0.ru/ff0c3d00
CKOpPOCTh
12 Cuia ynpyroctu. 3aKoH bubnmoreka [JOK

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Koapduuuent
Tpenus. Cuia
COIPOTHUBIICHUS MPU
JBUKEHHUH TeJa B KUAKOCTU
WM ra3e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarensHoe u
BpalllaTeIbHOE JABIKEHUE
a0COTIFOTHO TBEPIOTO Tea.
MowmeHnT cusl. [lnedo cuibl.
VYcnoBus paBHOBECHS
TBEPAOIO Tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOUEK.
Nmnynbce cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTbH CHIIBI.
Kunernueckas sHeprust
MaTepHUaIbHOW TOUKH.
Teopema 06 u3mMeHeHUN
KMHETUYECKON SHEPIUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[ToTenunanbHas SHEPTHUSL.
[ToTenuuanbHas 3Heprus
ynpyro aegopMUpOBaHHON
npyxuHsl. [loTeHnmanbpHas
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHuunanpHbIe U
HEMOTEHUUAIbHbIE CHUJIBI.
Csi3b pabOTHI
HETIOTEHIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«MccnenoBanue cBsA3U
paboThI CHITBI C U3MEHEHHEM
MEXaHHYECKON PHEPTUHU Tea
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa

20

KonTponbhas padota no
teme «Knnemaruka.
JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXAaHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETUIECKOM
Teopun. bpoyHOoBCKOE
newkenue. dubdysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxrep JBHKECHUS U
B3aMMOJICHCTBHS YaCTHUI]
BemecTBa. Moaenn
CTPOCHUS Ira30B, )KUIKOCTEH
U TBEPJIBIX TEII

23

Macca monexy:.
KonnuecTtBo BemiecTna.
[Tocrosinnas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u eé€
n3Mepenue. [lkana
temneparyp Llenbcust

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHre MKT

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

26

AOGcooTHas TeMIieparypa
KakK Mepa cpelHen
KMHETUYECKON SHEPrUHr
JIBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a3oBbIe
3aKOHBI



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

28

JlaGopaTopHas pabora
«Hccnenosanue
3aBUCHUMOCTH MEXY
napaMeTpamu COCTOSIHUS
Pa3peKEeHHOTO Tra3a»

29

N3omporeccsl B uaeanbHOM
rase u ux rpapuieckoe
MIpe/ICTaBICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMHUYECKON
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa.
BnyTtpennss sHeprus
OJTHOATOMHOTO HJI€aIbHOIO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bupael Terionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY neapHas TEIIOEMKOCTD
BemecTBa. KommuecTBo
TEIJIOTHI IPU
Terionepeaaye.
AnuabaTHbIH mporiece

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

33

I1epBbliit 3aKk0H
TEPMOJUHAMUKHU U €r0
IIPUMEHEHUE K
U30Ipoueccam

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

Heo6paTumocTs mporeccoB

bubmuoreka [JOK

34 | B npupone. Bropoii sakon https://m.eds00.ru/ff0c6230
TEPMOAMHAMUKH
35 [Tpunmun nevicrBus u KI1/] bubnnoreka [JOK
TEIUIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKOJI0ru4ecKue npooieMbl
TETUIOIHEPTETHKH
O06o00maromui ypox
38 «MOJ‘I]:K JIISJ[l Has}llp ¢buszuka bubmmoreka LIOK
yip ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKH
Kontposnbnas pabota mo
39 Teme «MoekynspHas bubnuotexa [JOK
¢u3nka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
[TapooGpa3zoBanue u
40 KoHAeHcanus. Mcnapenue n Bubmmorexa LIOK
a oL P https://m.edso0.ru/ff0c63b6
KUIICHUE
AOconroTHas u
bu6nmoreka [JOK
41 OTHOCHUTEJIbHAS BIAKHOCTh

BO3ayxa. HacklleHHsIil map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBépnoe Teno.
Kpucranmnngeckue u
amMop(QHbIe Tena.

42 AHHM30TpONHUS CBOWUCTB bubmmorexa [JOK
P https://m.eds00.ru/ff0c65f0

Kpuctaos. XKuakue
kpuctaiibsl. CoBpeMEeHHbIE
MaTepuaibl
[InaBnenue u

43 KpUCTAJUIM3anus. Y IeiabHas bubnuoreka [IOK
TEIUIOTA IUIABJICHHUS. https://m.edsoo.ru/ff0c6708
CyOnumariust

44 YpaBHEHHE TEIIIOBOIO bubnnorexa [JOK
OanmaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.

45 Dnektpuueckuii 3apsia. [[Ba bubnuotexa [JOK
BHUA DJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3apsI0B
[TpOBOIHUKH, THIICKTPUKH

46 U MTOJIYIIPOBOJTHUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS IICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3anmoneiicTBre 3apsioB.

47 3akon Kynona. Toueunsrit bubmmorexa [JOK

AJIEKTPUYECKUM 3apsi

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Hanpsioxénnoctb
ANEKTPUYECKOTO TOJISL.

bu6mmoreka [JOK

48 IT e
PHHIMI YT pHOSHHHH https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX TMOJICH.
JInHnK HanpsKEHHOCTH
Pabota cui
49 ANEKTPOCTATUYECKOTO TOJIS. bubnunoreka [JOK
ITorenmuan. PasHocTtb https://m.edsoo.ru/ff0c6f00
IIOTCHIIMAJIOB
[TpoBOAHMKY U TUINEKTPUKH
50 B DJIEKTPOCTATUYECKOM I10JI€. bubnuoreka [IOK
JusnexTpudeckas https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTh
ONEeKTPOEMKOCTD. bu6nuorexa [IOK
51
Konnencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs bubmorera [JOK
] https://m.edsoo.ru/ff0c72c0
3apsHKEHHOI0 KOHAEHCAaTopa
JlabopaTopHas pabota
53 "N3mepenue
3JIEKTPOEMKOCTHU

KOHJIeHcaTopa"



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[Tpunin nercTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIKMPOBAJILHOTO arllapara,
CTpYHHOIO MpUHTEpA.
DnekTpocTaTu4ecKas
3amura. 3a3eMIIeHue
AIEKTPONPUOOPOB

55

DIEeKTPUUYECKHI TOK,
YCIIOBUS €70
CYLIECTBOBAHUS.
[TocTostHubIM TOK. Cuta
Toka. Hanpsxenue.
Conporusnenue. 3akon OMa
JUTSl y4acTKa LETH

56

[TocnenoBarensHOE,
napajuiebHOe, CMEIIaHHOE
COETMHEHHE MMPOBOTHUKOB.
JlabopaTopHas pabota
«M3yueHne cMenaHHoro
COEJIUHEHUS PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MomIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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



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

58

3axon OMa 11 IOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. Koporkoe 3ambikanue.
JlaGopaTopHas pabora
«3mepenue D1C
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIPOTHUBIICHUS

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

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepXIpoBOIMMOCTh

60

DNEeKTpUYECKU TOK B
Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHUKH, X
coOCTBEHHas U pUMeCHast
npoBoauMocTh. CBoOWCTBa
p—N-niepexoaa.
[TomynpoBOIHUKOBBIE
npubopsI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUIN TOK B
pacTBopax U pacrjiaBax

bu6mmoreka [JOK

62 STICKTPOIHTOB. https://m.edsoo.ru/ff0c82ba
DNeKTpOTUTHYECKAS
JTUccoIanus. DIEeKTPOIn3
DJIEKTPUYECKUH TOK B ra3ax.

63 CamMOCTOSTeTbHBINA U bubmuoreka [JOK
HECAMOCTOSTENBHBIA pa3psl. https://m.edsoo.ru/ffOc84ae
Monnus. [Tnazma
DJeKTpUYecKue MpUuOOpPhI U

CTPOMCTBA U UX
64 i ZII)(TI/IIIGCKOG MIPUMCHCHUE bubmorexa HOK
P p ’ https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKH
0€301acHOCTH

65 O6o06maromuit ypok bubnunoreka [JOK
«INEKTPOIMHAMHKA https://m.edsoo.ru/ff0c88be

66 [IpomexyTouHas bubnuorexa [IOK
arrecranus. TecTupoBaHue https://m.edsoo.ru/ff0c8a8a

67 O06o06menue Mo TeMe bu6mmorekxa [IOK
"OnexkrpoguHamMuka" https://m.edsoo.ru/ff0c8c56

68 O6o06maromuii ypok 1mo bubnmoreka [JOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c



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

OBIIEE KOJIMYECTBO YACOB

68 3 3
[10 ITPOI'PAMME
11 KUIACC
N KomriecTo 1acon JJleKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beere KOHTDOIBHbIe TpakThyeckue o0pa3oBaTe/ibHbIE
r
padoThI padoThI pecypeel
[TocTosiHHBIE MAarHUTBI U X
B3aUMO/ICHICTBHUE.
MaruuTHoe nosie. Bexrop 1 bubnnoreka [JOK
MAarHUTHON UHIYKLIHH. https://m.edso0.ru/ff0c9778
JIuHUM MarHuTHOMN
WHIYKIAH
BxomgHas quarHocTHKa.
TectupoBanue.
MaruauTHOE T10JTe 1 bu6mmoreka [IOK
MPOBOJIHHUKA C TOKOM. OTBIT https://m.edsoo.ru/ff0c98fe
Opcrena. Bzaumopeiictue
MPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yyeHne MarHuTHOTO 1 1 bubmorera [JOK
yi https://m.edsoo.ru/ff0c98fe
TIOJISI KATYILIKH C TOKOM)
JlelicTBME€ MarHUTHOTO TOJISI
bub6mmoreka [JOK
Ha MTPOBOJIHUK C TOKOM. 1

Cuna Amrnepa.

https://m.edsoo.ru/ff0c9ac0



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

JlaGopaTopHas pabora
«HccnenoBanue neMcTBUS
MMOCTOSIHHOTO MarHUTa Ha
paMKy ¢ TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBuE MarHUTHOTO TOJISt
Ha JBUKYILYIOCS
3apsuKeHHYro yactuny. Cuna
Jlopenua. PaGoTa cribl
Jlopenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHasI
unaykuus. [ToTok BekTopa
MarHuTHoN uHaykuuu. I1C
WHIYKUWU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykiuu Oapanes

JIaGoparopHas paboTa
«MccrnenoBanue sBICHUS
3JIEKTPOMATrHUTHOMN
WHTYKITHFD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTD. SIBIICHUE
camounaykiuu. JJ1C
CaMOWHIYKIMU. DHEPIrus
MarHUTHOTO TIOJIS KaTYIITKH
C TOKOM.
DNEeKTPOMarHuTHOE I0JI€e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa u
UX IPUMEHECHHUE:
IIOCTOSIHHBIE MAarHUTBI,
JJIEKTPOMAarHuTHl,
JJIEKTPOJBUIaTEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
11e4Yb

11

Oo6o0uaromuit ypok
«MaraurHoe moie.
DneKTpoMarHuTHas
WHTYKITHS

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

12

KonTponbHas pabota mo
TeMe «MarHuTHoe moJe.
DneKTpoMarHuTHas
WHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

13

CB0OOIHBIE MEXAHNYECKIE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEPrUn

bu6mmorexa [{OK
https://m.edsoo.ru/ffOcaf06



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

14

JlaGopaTopHas pabora
«Hccnenosanue
3aBHCHMOCTH Mepro/ia
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH U
MAacChI Tpy3a»

15

KonebarenbHbli KOHTYD.
CB00OOIHBIE
3JIEKTPOMArHUTHHIC
KOJICOaHHS B UACATEHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaorus Mexuay
MeXaHHUYECKUMH U
ANEKTPOMArHUTHBIMH
KoJIe0aHUsIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

16

®opmyna Tomcona. 3akoH
COXpPaHEHHUS YHEPTUU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

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

17

IIpencrasnenue o
3aTyxarolux KojaeOaHusX.
BeiHyX1€HHBIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. BeinyxneHHbIe
AJEKTPOMAarHUTHBIE
Kosie0aHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86



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

18

IlepeMeHHBIN TOK.
CunyconaaibHbIN
MePEMEHHBIN TOK.
MomHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYAHOE U
JEUCTBYIOLIEE 3HAUCHUE
CHUJIBI TOKA W HAIPSIKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

19

Tpancdopmarop.
[IpousBocTBO, IEepenaya u
notpebieHue
JIEKTPUYECKON YJHEPTUU

20

YerpoiicTBo U
MPaKTUYECKOe TPUMEHEHNE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUMN
3JeKTpornepesady

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

21

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
HCTIOJIb30BAHUS
3JEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

22

MexaHnyecKkue BOJIHBI,
YCIJIOBHS pacIpOCTPAHEHHUS.
[Tepuon. CxopocTh
pacnpocTpaHeHus U JUIMHA
BOJHBIL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

23

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

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

24

9J'IeKTp0MaFHI/ITHHe BOJIHHI,
HX CBOMCTBA U CKOpPOCTD.
Ikama OJICKTPOMATrHUTHBIX
BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

[IpuHIMIIBI paIOCBA3U U
TelleBueHUs. Pa3Butne
CPEACTB CBSA3H.
Pagnomnokamnus

26

KonTponbhas padbota
«Konebanus u BOJIHBI»

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcc6f8

27

[IpssMmonuHeiHOE
pacrpoCcTpaHEeHHUE CBETA B
OJIHOPOJHOM CpeE.
TodeuHBIN NCTOUYHUK CBETA.
JIyd cBera

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd350



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

28

OTtpaxkenue cBeTa. 3aKOHbI
OTpakeHHUs CBETA.
[TocTpoenue n3obpaxeHui
B IUIOCKOM 3€pKajie

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

29

IIpenomiieHnue ceera.
ITonmHOE BHYTpEHHEE
orpaxkenue. IlpenenbHblit
YT'OJI IIOJIHOTO BHYTPEHHETO
OTpaKEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

30

JIaboparopHast pabota
«M3mepenue mokasaTesist
MPEIOMJICHHUS CTEKIIA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

31

JInnzsl. [locTpoenue
n300pakeHUH B JIMH3E.
®opmyJia TOHKOHN JTMH3BI.
YBenuueHue JTuH3bI

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

32

JIaGoparopHas paboTa
«HMccrnenoBanne CBOKCTB
M300paKeHUH B JIMH3AX

33

Hucnepcus ceTta.
CroxHbIi cocTaB 6e10r0
csera. LIBer. JJaboparopHas
pabora «Habmtonenue
TIVICTIEPCHUN CBETa»



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WnTepdepennus creta.

bubmuoreka [JOK

34 ndpakuus cBera.
Andparu N https://m.edsoo.ru/ffOced22
JudpakionHas pemeTka

35 ITonepedyHOCTh CBETOBBIX bubnuoreka [IOK
BoJIH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpruOOpPHI U

36 YCTPOMCTBA U YCIOBUS UX
0€301MacHOro MPUMEHEHHS
['paHuIBl TPUMEHUMOCTH

37 KJIaCCHYECKOM MEXaHUKHU. bu6mmoreka [JOK
[Tocrynatel cnennanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTh

38 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3amenJieHue BpEeMEHU U https://m.edsoo.ru/ffOcfa42
COKpAITICHHUE JTHHBI
DHeprus U UMITYIIbC

39 PENATUBUCTCKON YaCTULIBI. bubnuorexa [IOK
CBs13b Macchl ¢ YHEPrUen n https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
KontponsHas pabora Eub OK

oTeka
40 «Ontuka. OCHOBBI nosmotera I

CIELMAJIbHON TEOpUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCUTCIBHOCTH

41

®otonsl. Dopmyna [lnanka.
DHeprust 1 UMITYJIbC POTOHA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

42

OTKpbITHE U HCCIIEI0BAaHUE
dotorddekra. OnbiTel A. T
CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

43

3akoHsl hoTodddexTa.
VYpaBHeHnue DiHIITEHA 17151
dbotorddekra. «KpacHas
rpanuna» Gotorddexra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

44

JaBnenne cBera. OnwiTsr I1.
H. JleGeneBa. Xummdeckoe
JIeCTBHE CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

45

TexHn4eckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHUE:!
(boTORIEMEHT, POTOAATUHK,
coJIHEeuHas OaTapes,
CBETOUO]

46

Pemrenue 3agad mo reMme
«DJIeMEHTLI KBAHTOBOU
OIITUKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Monens atoma TomcoHa.
OmneiTel Pe3epdopaa o

bubmuoreka [JOK

47
pacCestHUIO O-4acTHIL. https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaens aToma
bu6mmoreka [IOK
48 Hocrynarer bopa https://m.edsoo.ru/ffOdOafa
N3nyuenue u nornouieHue
OTOHOB IIPHU MEPEXOJIE
49 S)TOMB. co I})IOFO y OBESI bubmorexa [IOK
a ypu https://m.edsoo.ru/ff0dOafa
SHEPIruM Ha Apyrou. Buasl
CIIEKTPOB
BosmoBeIe cBOMCTBA
yactull. Bonnsl e bpois.
50 KopryckynsipHO-BOJIHOBOM bubnmorexa LOK
PHyCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4€HHE
OTtkpbiTHE
PaanoakTUBHOCTU. OMBITHI Euf OK
51 Pesepdopaa o nosmotexa I

OIMPECACIICHUIO COCTaBa
PaaAOAKTUBHOT'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

CaoiicTBa anbda-, bera-,
raMMa-u3JrydeHus. Biausiaue
pPagioOaKTHBHOCTH Ha
JKMBBIC OPTraHU3MBbI

53

OTKpbITHE IPOTOHA U
HelTpoHa. M30TombL.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-u3nydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

54

OHeprus CBA3U HYKJIOHOB B
sanpe. SlnepHsle peakuuu.

S nepHslil peakTop.
[IpoGnemsbl, nepceKTUBEI,
JKOJIOTUYECKHE ACTIEKTBI
SIEPHOMN YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

55

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
Metoabl HAOIIOICHUS U
perucTpanuu
AJIEMEHTaPHBIX YACTHII.
Kpyrusriit cron
«DyH1amMeHTaIIbHbIC
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKOIN KapTHUHBI
MHUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Bun 38é3nH0r0 Heba.
CosBe3ausi, SpKUe 3BE3IbI,
[IJJAHETHI, UX BUIUMOE
nexenne. Coaneynas
cucremMa

57

Comaue. CoyHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIIa U 3BE3NT

58

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
rJIaBHOM
MOCJIE0BATEIILHOCTH.
Buyrtpennee ctpoenue
3B&311. COBpeMEHHbIE
MIPEJICTABJICHHS O
MIPOUCXOXICHUN U
sposrrornu CoutHIa U 3BE3

59

Mneunsiii [1yte — Hama
I'amakTtuka. [Tomoxenue u
nerxenne CoHia B
TI'anaktuke. I'amakTHKH.
UYeEpHble AbIPHI B sApax
raJlakTUK




60

Bcenennas. Pa3zoeranue
rajaktuk. Teopus
Bonwmioro B3phiBa.
PenukToBOC M3TydYeHUE.
MeraranakTuka

61

Hepemennsie mpo6iieMbl
aCTPOHOMUU

62

[Ipomexxyrounas
arrecrauus. TecrupoBanue

63

O6o06uaromuit ypok. Pomib
(U3HUKHU 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTUYCCKOM,
COILIMAJIbHOM U THYECKOM
cdhepax neaTenTbHOCTH
YeJIOBEKa

64

O606maromuit ypok. Poib
1 MeCTO (PU3HKH U
aCTPOHOMHU B
COBPEMEHHOM HAYYHOU
KapTHHE MHpa




65

O6o0maromuii ypok. Pois
¢buznueckoil Teopuu B
hopmMupoBaHUHT
MpEJICTaBICHUMN O
¢busnueckoil KapTuHe MUpa

66

O6o6matromuii ypok. Mecto
(bu3nuecKoil KapTUHBI MHpa
B 00IIIEM Py
COBPEMEHHBIX €CTECTBCHHO-
Hay4HBIX IPEJICTABICHUN O
MIPUPOJIC

67

MaruauTHOE noJie.
DneKTpoMarHuTHas
AHIYKIIUS

68

Onrtuka. OCHOBEI
CHenuaIbHON TeOpun
OTHOCHUTEIBHOCTHU

69

KBanroBas ¢uzuka.
DeMeHTHl aCTPOHOMUU U
acTpo(U3UKH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

69



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

10 knace ¢wusuka "SI Makumes, b.b byxosues, H.H. Ctorkmii.
MockBa «lIpocsenienue» 2019
11 xnacc puzuka I'.4 Msakumes, b.b byxosnes,B.M Yarypun
MockBa «IIpocsenienue» 2019
METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
®usuka 10-11 xmaccel. MeTtogudyeckue Matepuanbl s yaduTeas (0a30BbIA H
yrinyonéuusii ypoBuu) C. A. Tuxomuponoii u b. M. SIBopckoro
«Muemo3zuna» 2014
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
HUHTEPHET
bubnuoreka [IOK
bubnuoreka POII
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