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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo @usuke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeiIbHOM MporpaMMmsbl, npeactaBieHHbIX B PI'OC
COO, a Ttakxke c¢ yu€toMm (enepanpHOii paboueld MpOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanusi yuyeoHoro npeamera «Pusmka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, PEATU3YIOLINX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatomuxcss 10-11 xmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OoOy4eHMs, a TaKKe€ YUYUTHIBAET HEOOXOAUMOCTh peaTU3alru MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETU M3y4ueHUs (U3UKH Ha YPOBHE CPEIHEr0 OOILEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMS Kypca (PU3KMKHU HAa 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay no rogam ooydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHUBHOE
MpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX HCCIICOBAaHUM.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
ITOCTPOEHHSI.



Hoess yenocmuocmu. B COOTBETCTBUU C HEH KypcC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lie]oB (PU3UKH, BKIIOYAET KakK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepuan Kypca (U3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHrE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEpPHUU, BEIIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzamust TpeanosiaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
¢u3ukn Cc pa3BuTHEM OOIMIeCTBa, a TaKkKe C MHPOBO33PCHUCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMHU MTPOOTIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes osxonocuzayuu peanuzyercs TOCPEICTBOM BBEICHUS DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po0JieM pallMOHAIBHOTO MPUPOOTOJIB30BAHUS U DKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusnyeckue Teopuu (HOpMUPOBAHHME TPE/ICTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHAaMEHTAIbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIIECCOB).

CucTeMHO-AeSTENPHOCTHBIN TOJIX0/T B Kypce (M3UKU PEeaTn3yeTcsl MPexke
BCErO 3a CUET OpraHMu3allui SKCIEPUMEHTALHON ACSATEILHOCTH OOYyYarolUXCS.
Jlns  GazoBoro ypoBHSI Kypca (GU3UMKM — OTO UCIOJIB30BAHUE CUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB | J1a0OpAaTOPHBIX padoT,
KOTOpBIE B MIporpamMme mo (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYECKUX
pakTUYeCKux paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJMMBIX JUISI KOHTPOJSI ¥ OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMs M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreuuBaeTcss OBJIAIACHUC
OOyJaroIMMUCS yYMEHUSMU MPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbimoe BHUMaHWE yHAENACTCS PEIICHUI0 PACUETHBIX M KAaYCCTBEHHBIX
3aaa4. [Ipu »TOoM a1 pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO
3aJIaHHON (PM3UYECKON MOJIETBIO, TTO3BOJISIFOIINE IPUMEHITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmMu PI'OC COO x MarepuaigbHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBII YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOrO0 KaOWHeTa (U3UKKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OPMHUpPYETCS B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TporpaMMe Mo (U3HKE KIIOUYEBbIX JEMOHCTpAIMil s
WCCIICIOBAHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIHUPHUYECKUX U
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UJIsI YYEHHYECKUX NPAKTHUECKUX padoT
(dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydarommxcs. TeMaTHdecKue KOMILIEKTHI
1abopaTopHOTO O000PYAOBaHMS JODKHBI OBITH IMOCTPOCHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHNU AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENbCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTra H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHUH OOBSICHITH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBanue mpencTaBIeHUNA O PO (PUBMKU JI Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHrne STUX Lele 00ecTeunBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUH 00  oOmMX  (PU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHUS s
OOBbsiCHeHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U Uil TMPUHSITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOEHME CIOCOOOB pELIEHUs pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nyeckoil MoJeNblo, 3a7ad, MOJAPAa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (UBUYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAaMOCTOSITEJIBHOIO IJIAHUPOBAHUS U IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JadopaToOpHBIX U
MPaKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IPOBENICHUsT JTA0OPATOPHBIX PAbOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npuponae. HayuHble mMeToAbl IMO3HAHUS OKPYKAIOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMM B IPOLIECCE TO3HAHMUS IPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenvpoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE nBuKeHue. I 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMENICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeintHoe  aBukeHue. [IBukeHME  MarepuaibHOM TOYKM 11O
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEHAS
ckopocTh. [lepunoa u yactora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuxeHUs Tenaa, OPOIIEHHOTO IOJ| yIiOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHUST MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBr>xeHus Tena, OpoeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuka

[IpyHmmn  otHocutTensHOcTH  [aymnies.  IlepBeii  3akoH  HbroroHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBasg kocMuueckas
CKOpOCTB.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIRKEHHUS U cuiia TpeHus nokos. Kosdduiument tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTesibHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHE Macc B3aUMOICHCTBYIOIIMX TEN.

Bropoit 3axkon HeroToHa.

N3mepenune cu.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U T1a/ICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOM TOYKHM (T€Na), CUCTEMbl MaTepUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXpaHEHHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [loTeHunanbHas SHEPIUs YIpPYro
neopMupoBaHHOW  TIpykuHBL.  [loTeHUManbHas  SHEprus Tejna  BOJM3HU
ITOBEPXHOCTHU 3EMIIH.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b paboOTHI
HENOTECHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUSL.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo moTEeHIIMATBLHON SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3MKa M TEPMOIUHAMUKA
Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICCTBUS YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Lenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHAs TeMmreparypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull raza. [llkama
temneparyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnwITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmneiThl 0 AU(PGY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogenb, HILTIOCTpUpYIOLIas MPUPOY AABJICHUS ra3a Ha CTEHKHU COCYya.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

Onpenenenne Macchl BO3ayXa B KJIACCHOM KOMHAT€ HA OCHOBE W3MEpPECHUH
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY ITapaMeTPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHaMuueckass cucTeMa. BHYTpEHHSsSI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIOcOObI €€ n3MeHeHus. KonumdecTBo TemioThl U paboTa. BHyTpeHHs s
JHEpPrusi  OJHOATOMHOTO  MAECAJbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJIHOCTDh, KOHBEKIMs, U3IydCHHUE. Y JeJbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjonepeaaye.

[Tonsitue 006 aauabatHoM tporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TemnoBble  mammHbl.  [IpuHUMOBL  AEWCTBUSA ~ TEIUJIOBBIX  MAIIMH.
[IpeoOpazoBanust HHEpPrUM B TEIUIOBBIX MamnHax. KoadduumeHt mnone3Horo
nevictBus TeruioBord MammHbL. [{ukin KapHo u ero ko3pduIMEeHT I0JIe3HOTo
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTesb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH pPAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTpEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATETIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU3OTPOIHUSI CBONCTB
kpuctaimoB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuaibl. [lmaBienue u
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHuE TeIOBOro OanaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpPHUaJOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noOHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomoi

N3mepenre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apAnoB. IIpOBOJHWKM, NUAIEKTPUKA W IOJYINPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€eKTpUUECKUil 3apsi.
Onexktpuyeckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro mods.  IIpuHimn



CYNEPIO3ULHUH BJICKTPUUECKUX MNOJIeH. JIMHUKM HanpsiKEHHOCTH SIIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmueckoro  moist.  [lorenmuman.  PasHocThb
NOTCHIMANIOB. [IpOBOOHUKM W AUBIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyecknue yCTpoHWCTBA M NPAKTHUUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3allluTa, 3a3eMJICHUE JIIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOU IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHMSI DBIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE CONPOTUBJIECHUE. YIENbHOE COINPOTHUBICHUE BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHHE TPOBOTHUKOB.

PabGora osnektpuyeckoro Toka. 3akoH JDkoyms—Jlennma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIAsA CUJIa U BHYTPEHHEE COMPOTUBIIEHHE MCTOYHMKA TOKA.
3akoH OMa 15 MOJTHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3aMblkaHue.

DNIEKTpOHHAsA  MOPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHast " MpUMeCHast MIPOBOAUMOCTD
moJTynpoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBo HUKOBBIE TPUOOPHI.

DNeKTpUYecKuii TOK B  pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs! IUCCOLAIUA. DIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OIYIPOBOIHUKOBBIIN 11O/, TaJIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeliaHHOe COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe wW3MepeHUe dIEKTPOABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOIAUMOCTb BO3AYXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopvie pabomsi

N3y4yeHue CMENIaHHOIO COEIMHEHNSI PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (aKT, TUnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pellieHWe CUCTEMBbl ypaBHEHUU, JWHEWHas (QyHKIHS,
napabona, runepOosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoae, AMdysus, ocMoc,
TEIUIO0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPEaayH, TEIIOBOE paBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JMCCOLMALINS,
raJlbBaHUKA.

l'eoepaghus: BnaxKxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHHUE ABMXKEHUN C HCIOJB30BAHUEM MEXAaHU3MOB,
y4€T TpEHUs B TEXHUKE, NOALIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrHE), JABUTATelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
IIOJIyYEHUs] COBPEMEHHBIX MAaTEpHAJIOB, B TOM YKCIIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTtossuHble  MarHuThl.  B3auMojelHCTBHE  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe moJsie. BekTtop MarHUTHOM UWHAYKOUU. [IpuHIUNn cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIuW. KapTuHa JUHUI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1I0N€ TIPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA HHAYKIHA
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOaysb U HamIpaBJIeHUE. [BUKEHUE 3apsKEHHON YaCTUILIBI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBneHue DNEKTpOMAarHMTHOW MWHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOU
WHAYKUAW. OJIEKTPOJABHKYINAsA Cula WHAYKOWU. 3aKOH BJIEKTPOMarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe ToJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIUH.

DHEprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MArHUTHBIM MOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBie 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYIIEH CHJIbI MHAYKIUU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

M3y4yeHne MarHuTHOIO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue IeHCTBHS TOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedoanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHE  KOJeOaHUS.
I'apmonnueckue konebanus. [lepuon, yactora, ammmuTyda U ¢asza KoueOaHUM.
[IpyXuHHBIA MasTHUK. MareMaTUYeCKUN MAasTHUK. YpPaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UCAJTBHOM KOJeOaTelbHOM KOHTYpe. AHAJOTUSl MEX]Iy MEXaHHYECKUMH U
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYyCOMAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE€ W JEHWCTBYIOIEEC 3HAYEHUE CHIIBI TOKA U
HANPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE ANEKTPUUECKOM
SHEPIrUU. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTHH B IOBCETHEBHOM XKHU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKUI MaATHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpHUOJa MajbiX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMAazHuUmHble 60JIHbL

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacnpocTpaHeHusi W JiuHAa BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBL
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpak€HUE, MpesIoMJICHHE, Toysipu3anus, Tudpaxius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paIUOCBSI3U U TelEeBUACHUA. Paanonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJeOaHUi.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXk€HHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHHs cBeTa. [locTpoeHue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroyi MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbINA cocTaB O0enoro cseta. L{Ber.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOSIHME W ONTHYECKash CHjla TOHKOM JuH3bl. [locTpoeHne n3oOpaxeHuid B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakaus cBeta. JudpakumonHass pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMoNIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Moiesb CBETOBOIA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHune crieKTpa ¢ MOMOUIBIO ITPU3MBI.

[Tonydyenue crekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJIYJISL CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIAHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
IIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprUM (OTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotosddexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
doTtoadekra.

JHaBnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha yCTAHOBKE C IMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUro o -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. U3nyyeHue u moruouieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BousiHOBBIE cBOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHO-BOIHOBOM
yaau3M.

CroHTaHHOE U BBIHY>KJIEHHOE U3ITyYEHUE.

TexHudeckue yCTpOMCTBA W IIPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHne AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTuBHOTO u3nydeHus. CBoiictBa anbda-, 0Oera-, raMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas mopens sapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. ["amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sjipe. AnepHbie cuibl. Jledekt maccol sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsiii cunTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.
MeTobl HAOTIOAEHUS M PETUCTPALIUU AIE€MEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.
TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.
Jlemoncmpayuu
CuéTYrK MOHM3UPYIOIIHUX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi
HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMU U ACTPOPU3UKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bun 3B&3nHoro Heba. Co3Be3gus, ApKHe 3BE3NBI, IUIAHETHI, UX BHIUMOC
JIBYDKEHIUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» JJI1 3BE3]] IJIaBHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM W 3Boatounu ConHia u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
INanaktrke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pa3doeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TIJ1a30M € HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONpEeSICHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUN O (DUIMYECKON KapTUHE MHpaA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MATEMAaTHUKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYroJbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS CTPYKTYypa TBEPABIX
TEA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJms.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU BJIEKTpOINEpead, TEHEpATop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS TI€4Yb, pajap, pPaguonpuUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAsl ONTHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBanusi (0a30BbII YPOBEHB) MOJDKHO OOCCICUYHUTHh JOCTIKCHHUE CIICTYIONINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusuka» HOIHKHbBL
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOyYaloOlmUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMUEN JHUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITA U OMbBITA AEATEIBHOCTH B MPOIECCE PEATN3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYphbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUe OMNbITa JEATEIbHOCTH OSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
u3ydeHuss  (U3MKH  OCYIIECTBIIATH  MPOEKTHYHD M MCCIEIOBATEIbCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYOKEHUS
BBIABJISIT  3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  PAaCCMATPUBAECMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaTpIBaTh IUIAH PEIICHUS MPOoOJeMbl C YIETOM aHAIM3a UMCIOITUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B I€TEIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBAaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEALHOTIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HECHHBIX ITPOOJIEM.
ba3oBble ucciiegoBareibcKkue AeiCcTBUA.
BJIAJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JEATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UYECKOTO COJAEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TMPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apryMEHThl IJis J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJTM3UPOBaTh TMOJYYECHHBbIE B XOJE PEUICHUS 3a/Jaud Pe3yJbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCHUTh 3HAaHMWSA 10 (QU3NKE B MPAKTHUECKYIO 00JIacTh
KHU3HECATCIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC IOIX0/IbI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHS MHPOpMAUKA (PU3UICCKOTO COJICpPNKAHUST U3
MCTOYHUKOB PAa3HBIX THUIOB, CaAMOCTOATEIHLHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U MHTEPIpETali0 WHGOPMAIIMU Pa3TUYHBIX BHAOB U (Hopm
MpeACTaBICHMUS;

OIICHUBATh IOCTOBEPHOCTh MH(POPMAITUH;

UCIIOJIB30BaTh  CPEICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OC€30IaCHOCTH,
TUTHCHBI, pPECypcocOepeeHHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpast ONTHUMATLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYILIECTBIIATH OOIIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOU AESITEIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(MJIMKTHBIX ~ CUTyallMii W cMsAr4yaTh
KOH(IIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJI30BATh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM O0OLIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0T0 4jIeHa KOJICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHXEHHIO: COCTAaBIISITh IUIAH JICWCTBHM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOI'O yYaCTHHKAa KOMAaH[bl B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHWBAaTh HIAEW C TO3WLHH HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerysiTuBHBIe YHHBepCaJIbHbIe YUeOHbIe el CTBUSA
Camoopranm3amnus:

CaMOCTOATENIbHO OCYLIECTBISATh MO3HABATENIbHYIO NESITEIBHOCTh B 00JacTH
(U3NMKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJISITh IJIaH PEIICHHS PACUYETHBIX M KA4YE€CTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JlaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelLIeHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBJICHUIO 3pyIHUIMH B 001acTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYal[UsIM, BHOCUTb KOPPEKTHBBHI B JESITEIHHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBaHMUM;

UCITIOJIb30BaTh MPUEMBI PEIIEKCUU ISl OLIEHKUA CUTyalluH, BIOOpAa BEPHOIO
pEelIeHuUS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH ceOs1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHBBI M apryMEHTHl JPYTHX TIpU aHAJM3€ pPe3yIbTaToB
TESTEIILHOCTH,

pHU3HABaTh CBOE MPABO U MIPABO JAPYTUX Ha OIIHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydJaroOUIuxcs
COBEPIICHCTBYETCS HYMOIIMOHATbHBIN UHTEIUICKT, IpeoJararoIni
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATHCA K
AMOITMOHAIBEHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOUYAIOIIEH CTpPEMJICHUE K JIOCTHXKCHHIO 1ETU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPANBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K koniy oOyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax PoJb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIBbHOCTHU JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepHualibHasl TOUYKa, MHEepIUaIbHas cucTeMa OTcuéra, abCOIOTHO TBEPIOE TENO,
WJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA U



3JIEKTPOJAVMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJMHENMHOE
JIBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHUE IO OKPYKHOCTH, HHEpLHUS,
B3aumojiericTere Ten, auddys3us, OpOYHOBCKOE JABUKEHHUE, CTPOCHUE JKUJIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUM (OXJIAKIECHUH ), TETIOBOE
paBHOBECHE, HWCHAPEHHUE, KOHJECHCALMS, IUIABJICHUE, KPUCTAJUIM3AalMs, KHUIEHHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
coCyle, CBSI3b MEXIYy MapamMeTpaMyd COCTOSIHHS Ta3a B H30Mpolieccax,
ANEKTpU3aLMA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBIIKEHHME, MCIOJNb3Yys (PU3NYECKUe BETUUYHHBIL:
KOOpAWHATa, NyTh, NEPEMELICHUE, CKOPOCThb, YCKOPEHHE, Macca Teia, CHIa,
AMIYJbC TEJIA, KHHETUYECKAsl SHEPrus, NOTECHUHAIbHAS DHEPrUs, MEXaHHYECKAs
paboTa, MexaHWYecKash MOIIHOCTh; IPU OINUCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYUH, WX OOO3HAYEHUS U €IUHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYNHAMU;

ONMUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCTIONB3YsS (U3UYECKUE BEIMYMHBI: [IaBIICHUE Tra3za, TEMIIeparypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHASA
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsSI SHEprus, pabora rasa,
KOA(DUIIMEHT TMOJIe3HOTO JICUCTBHUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIHOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUs U €AWHUIBI, HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
SBJICHHSI (ITPOIIECCHI), UCTIONB3YS (PU3MUECKHE BEIUYUHBI: DJICKTPUUYCCKUN 3apsij,
3JIEKTPUYECKOE T10JI€, HAPSHKEHHOCTD MOJIsL, TOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
MpU  OINMUCAHWU TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHAIM3UPOBATh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCTOIb3Ys (HU3UUYECKUE
3aKOHBI ¥ TIPUHIUINBL: 3aKOH BceMHUpHOTO TsAroTenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUs HWMITYJIbCa,
NPUHIUIT CYNEPHO3UIMN CUJI, TPUHIUMII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOM DHEPIUU TEIIOBOrO ABHXKEHUS MOJEKYI C
aOCOIIOTHON TeMIepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
bopMyJIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE U YCIIOBHS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH OCHOBHBIE NPUHLUIBI JEHCTBUS  MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS MX 0€30MacHOTO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopMmynupoBath MmpobOiieMy/3amady ¥ THUMOTE3Y YyYeOHOTO JKCIIEPHMEHTA,
co0upaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYHOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJIAThH MPSIMbIe U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BETUYHUH, MIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO M3MEpPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BaHNEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcHpoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIWYUH B
BUJI€ TabnuIl U TpaduKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0uro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUN B
pamMkKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESTENBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JTaOOPaTOPHOTO
00opyI0BaHuUS;

pemarbs pacu€THbIE 3aJa4yd C SBHO 3aJ@aHHOM (PU3UYECKOW MOJEBIO,
UCTIOJb3Ys (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaul
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HeoOXOoauMBbIEe N1 €€ pelIeHHs, MPOBOJUTH PacuéThl M OICHMBATHh PEaTbHOCTH
HOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOI BEIMUUHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUU C OMOpON Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sBJICHUS;

UCTOJB30BaTh  MPH  pPEHICHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TIpEJICTaBIICHUS Y4eOHON U HAYyYHO-TIONMYJISIPHON MH(OpMAIUK, OTy4YeHHON U3

Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyt0 HH(POPMALHUIO;

MIPUBOJUTH MPUMEPHI BKJIaa POCCUHUCKUX U 3apyOEIKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOILECCOB OKPYKAIOMIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUist o0ecrieyeHus: 6€30MacHOCTH MpU OOpallEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOICHUS HOPM JKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;



paboTaTh B TIpYIIE C BBIIOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpyHmbl, PALMOHAIBHO PpaCHpeleisITh OO0S3aHHOCTU U
IUTAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJI€KBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PACCMATPUBAEMON TPOOIIEMBI.

K konumy oOywenuss B 11 Kiacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPa, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATENBHOCTH JIOJAECH, LIEJOCTHOCTh U €IUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TMPUMEHEHHS] M3yYEHHBIX (U3MUECKHX MOJeNeil:
TOYEYHBIA JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, S/ICPHA
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpU PEIICHUU (U3HYECKUX
3aj1ady;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKHU: AIEKTPUUECKask MPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEWCTBUSA TOKA, B3aUMOACHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, JEKTPOMarHUTHbIE KojieOaHUs u
BOJIHBI, NIPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakius ©  HOOJSIpU3alUsi CBETa, JUCIEpPCUsl CBETa,
dboToanekTpuueckuit 3pdext (potoaddekT), cBeToOBOE AaBiIEHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTh  Pa3dUYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIIEHUS (IIPOLIECCHI), UCHOJIb3Yys (DU3NYECKHUE BEIUYMHBIL:
JJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, JJIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIas cuila, paboTa TOKa,
MHIYKIUS MarHuTHOTO MOJisA, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIK{, JHEPrUs JJIEKTPUYECKOTO M MAarHUTHOTO TOJIEW, NMEPUOA MU YacToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHJa TOKa B Tpoliecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCcTOsHUE W
ONTHYECKasl CWJIa JIMH3bI, TIPU OMHCAHWUU TMPABWILHO TPAKTOBATh (DU3NUECKUN
CMBICJI HCIOJb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBJICHHUS M TNPOLECCHI, HCIOIb3YS
(¢u3MUecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, YHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOJTypacnana, SHEPrus CBsI3U
aTOMHBIX SIIEP, MPU ONUCAHUU TMPABUIBLHO TPAKTOBaTh (DUIUYECKUN CMBICH
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W EIUHMUIIbI, YKa3bIBaTh (hOPMYIIbI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIUYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIISTH 3HAUCHHUE (DPU3HUECKON BEIIMUUHBL;

aHaAIIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U NapaJlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHON
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPaKECHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHHE ODiHIITeiiHA ans (GoTodrddekTa,
3aKOH COXpaHEHWsl SHEPruu, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHHUS
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOr0 4ucia, mocTyiaTel bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHE W YCIOBHUS (TpaHULBI, 00JIACTH)
MIPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTb U OIMUCHIBATh M300paKEHUE, CO3/IaBAEMOE€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HCIIOJB30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath npoOJeMy/3agady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY H3 MPEIJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT M HMCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NPSMBIX M3MEPEHUH: MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
000py/I0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ysl (PM3MUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a7auu
BbIOMpATh (PU3MYECKYIO MOJIEb, BBIACHATh (PU3NUECKHE BEIWYUHBI U (HOPMYIIbI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pemarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBAThH JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyeckue sBICHUS;

UCIIOJIb30BaTh Opyu  pelieHud  Y4eOHBIX  33Jay  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHNUS, UHTEPIIPETALUN
Y TIPEJICTaBJICHUS yueOHOM U HAYYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YeHHOM U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBAThH MOTy4yaeMyl0 HHPOPMAIIHIO;

OOBSICHATh NPHUHLMUIBl JEMCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBHs UX O€30MACHOTO UCIIONIb30BaHMsI B TOBCETHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH NP OOpAIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM pa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IJIaHUPOBATh pPabOTy TPYNIbl, PalUOHAIBHO pACHPEAENATh OOSI3aHHOCTH H
IJIAHUPOBATH ACSITENBHOCTh B HECTAHIAAPTHBIX CUTYALUSIX, aICKBATHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Kontpoasnbie | IIpakTnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2 htts://m.edsoo.ru/7FA1bFT2
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnuoteka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6mmoreka [IOK

®a3oBbIe NEPEXOIBI

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



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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJINHAMMUKA
bu6mmoreka [IOK

41 JUeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
4. ITocTtosHHBIN 35IEKTpUYECKHUH TOK. TOKH B 12 bu6mmoteka [IOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' Konebanus https:/m.edsoo.ru/7f41c97¢c
29 MexaHuYeCcKHe U JJIEKTPOMarHUTHBIE 5 1 bubanorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUATBHOMN TEOPUU bubnuoteka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [IOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aroma 4 bubnuotexa [LIOK



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

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

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 ﬁﬁ?ﬁlﬁiﬁ%ﬂlcgn
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 ﬁg{i?;;;zzzﬁafmlcgh
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE

Ne Hara muppoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue p

n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE

padoTsbI padoThbI
pecypcsl
®duznka — HayKa 0 IpUpoJIE.
1 Hayunsie MCT(})] bl HOfoHH;{ 1 bubmmorexa [IOK
i a https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIIero MUpa
Ponb 1 MecTo usuku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESITEIIbHOCTH JIFOIEH
MexaHn4eckoe TBUKEHHUE.

3 OTHOCUTEIBHOCTH MEXaHUYECKOTO 1 bu6mmotexka I[IOK
nerkeHus. [lepemelienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubanorexa [IOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TPAMOIIMHEMHOE bubnuoreka [LIOK

5 1
JIBUYKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUxeHUeE.

7 JIBr>keHue MaTepuaIbHOM TOUKH 11O 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipunuun otHocuTensHOCTH ["anumnes. 1 bu6nmnoreka LIOK



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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 CyTepro3uinu cuii. Bropoii 3akon
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HrproToHa /1 MaTepuaibHOM TOUKH
Tpernii 3akoH HeroTOHa 1151 bubnuorexa [IOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cusna

11 TSDKECTH HepBasI KOCMUYECKast bromiorexa LIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koaddunment tpenus.

13 Cuna cgn OTI/IBJIGI({bI/Iq:I npu Bl:iem/n/l bubmorexa LIOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WIIH raze
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tea. bu6mmotexka IIOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO Tela
NMiynsc MaTepualbHONU TOYKH,

15 CUCTEMBI MATEPUAIbHBIX TOUEK. bubnnoreka [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHUSI https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota u MOIITHOCTH CHITBIL.

16 Kunernueckast s3Heprus MarepuaibHON bu6mmoreka [IOK
Touku. Teopema 06 M3MEHEHUN https://m.edso0.ru/ff0c4502
KUHETHYECKOW SHEpTUun

17 [ToTenunanbHas SHEPrUs. bu6mmoreka [IOK



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

[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast SHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CUJI C UK3MEHEHUEM
MEXaHUYEeCKOU SHEPTHUU CUCTCMEI TCJIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPrUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HccnenoBanue cBsi3u pabOThI CUIIBI C
H3MEHEHHEM MEXaHHYeCKON OHCpPIrun
TeJa Ha MMPUMEPE PaCTIKCHHS
PE3UHOBOTO JKI'yTa»

20

Kontponbnas paborta o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBHKECHUS U
B3alMO/JIEHCTBHS YaCTHI] BEILIECTBA.
Mojaenu cTpoeHHs ra30B, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temmneparypa
n e€ uzMmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa

%6 CpellHel KHHETUYECKON SHepTruu bubmmoreka [IOK
JBUYKECHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 H3omnporiecchl B uealIbHOM T'a3e U UX bu6nmmorexa LIOK
rpadgu4ecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 cnocoOrI e€ n3meHeHus. Konmuectso bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTrHUsi OJHOATOMHOTO HUJIEAIbHOTO
rasza

bu6nmmoreka [IOK

31 Bt Temonepenatn https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TemnoTel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnradaTHBIN MpoIece

33 IIepBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs npoiieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiictus u K11 TerioBoi

bubnuorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOrH4ecKue mpoodIeMbl
TETJIOPHEPTeTUKU
38 O6o06maromuii ypok «MoJeKyspHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora 1o teme
39 «MofIPeK TSt HI;H ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuorexa [LIOK
Hcnapenue u xurenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs M OTHOCUTEIIbHAS
41 BJIAKHOCTH BO3Ayxa. HacklieHHbII brbnmorexa LIOK
AYXA: - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctanasl. COBpeMEHHbIE MaTepUaIbl
[InaBneHre U KpUCTATIIH3AITHSL.
43 VY aenpHas TeMaoTa MIaBICHUS bubmmorexa [TOK
’ https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6munorexa [IOK
44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bubnuoteka [IOK

3apsan. JlBa Buaa 3JIEeKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPHUKU U

46 MMOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS bubmorexa HOK
yHpoBoa ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumogeiictBue 3apsioB. 3aKoH
47 Kynona. Toueunslii 351€KTpUYECKUIA bubmorexa LIOK
’ https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpssk€HHOCTB 37EKTPUYIECKOTO
48 nosis. [lpunHnun cynepno3unuu bubmmoreka [JOK
JNEKTPUYECKUX NONEH. JInHnM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 3JIeKTpOCTaTHIeCcKOro
49 noxad. [lorennman. PassHocts bubmorexa [IOK
’ ' https://m.edsoo.ru/ff0c6f00
IIOTEHIINAJIOB
IIpoBOIHUKY U TUDIEKTPUKHA B
50 3J'IpeKT J:)CTaTI/ILI:CKOM HT(?ne bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTh
bu6mmoteka I[IOK
51 DaexTpoéMrocTh. KoHmencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD INIOCKOTO
52 KOH ;gcaTo a. DHeprus 3apsHKEHHOTO bubmmorexa HOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopHnas pabota "M3mepeHnue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1€ICTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO

ammapara, CTpyiHOro npuHTepa.
DnexTpocTaTHuecKas 3alIuTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [loCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3ydeHune CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 11 MOIIIHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon Oma 7151 OJTHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne JJIC ucToOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTUBIICHUS»

0.5

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHblit ypok. KonTponasHas
paborta 1o Teme "DnekTpoauHamuka' /
Bcepoccuiickas npoBepouHas pabota

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«3nexkrpoanHamukay [ Becepoccuiickast
npoBepovHas pabora

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

3J'ICKTpOHHa$I MMpoOBOAUMOCTD TBépIILIX
METaJII0B. 3aBUCUMOCTh
COIIPOTUBJICHHUA MCTAJIJIOB OT
TEMIICPATYPHhI. CBCpXHpOBOI[I/IMOCTB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX TYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAUMOCTh. CBOMCTBA bu6mmotexa LIOK

63 1
p—n-nepexoa. [lonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DNEeKTpUUECKU TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB. bubanoreka [IOK

64 1
DNEKTPONUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUM TOK B ra3ax.
CamMOoCTOSTeTbHBINA U bubmuoreka [JOK

65 . 1
HECAMOCTOSITEIbHBIN pa3psaa. MonaHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue nprudopsl U

66 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuoreka [LIOK
npuMeHeHue. [IpaBuiia TeXHUKHU https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH
KonTponbhas padota no reme

67 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3JEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeax»

68 PesepBHbIitl ypok. O6001maronuii ypok 1 bu6muotexa [LIOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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11 KIIACC

Kosau4vecTBOo 4acoB JIeKTPOHHbIE
[
Jlj;_n Tema ypoka Bcero Konrponpibie | Ipaxririeckue fl[:;:eﬂnﬂ :)Ig;)l;l;zl:;fenbnme
padoThI padoThI pecypest
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoiercTBUE. MarHuTHOE MHOJIE. 1 bu6nmmoreka [IOK
Bekrop maruuTHOM MHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsauTtHoe noJie MPOBOAHHKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue nNpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [IOK
MAarHUTHOTO ITOJIS1 KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM
JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bu6mmoreka LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas nHAyKnus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIUHU. D/[C 1
WHIYKIIAA. 3aKOH JIEKTPOMArHUTHOM



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

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM MHTYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, MIEKTPOJBUTATEND,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
WHIYKLNOHHAs II€Yb

10

O6o6maromuit ypok «MaruutHoe
noJie. DIeKTPOMAarHUTHasT MHYKIIHS»

bubmnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padbota no reme
«MarsauTtHoOe nosze.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

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

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. [[apmoHnueckue
KoseOaHus. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHuM.
[IpeBpaienue sHEprUn

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoaa MajblX KoJleOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH U MacChI TPy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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OJICKTPOMAardiuTHBIC KoyeOaHus B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UACATBHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJIeOaHus

bubmnoreka LIOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MepeMEHHBIN TOK. MOIITHOCTD
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSUKEHUs

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOT O 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM JIEKTporepeaay

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

20

DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPI M.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
JKU3HH



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

MexaHHUECKUE BOJIHBI, YCIIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6nmuoreka [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U NPOJOIBHBIE BOJIHBI
3BykK. CkopocTh 3ByKa. [ poMKOCTB bubnmoreka [JOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
OEeKTpOMarHUTHbIE BOJHBI, UX
23 cBoiicTBa 1 ckopocTs. [lkana bubamorexa HOK
p ' https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 TeneBuieHus. PazButue cpencts
cBs3u. Panmonokanus
KonTtponsnas padora «Konebanus u bubnuoreka LIOK
25
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacipOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
ToueuHsblil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffocd350
cBeTa
OtpakeHue cBeta. 3aKOHbI
27 oT pa;erHs[ cgeta. [loctpoenue bubnmorexa LIOK
P . P https:/m.edsoo.ru/ffOcd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Ipenomnenue ceera. [TonHoe
08 BHyTpeHHee oTpakeHue. [IpenenbHbiii bu6mmoreka [LIOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXCHUS
29 JlaGopatopHas pabota «/3mepeHue bubnnorexa [HOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Toctpoenne nzo0paxeHuii B bu6nuoreka LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. DopMyia TOHKOM JIMH3BL.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus ceera. CloXHBIN COCTaB
39 6enoro ceera. L{ger. JlaboparopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxmums bubnuoreka LIOK
cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpudOPHI U yCTPOICTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnnorexa [IOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH.
37 3aMeqneHne BpeMEHH U COKpaIleHUE bubmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JUIAHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTubl. CBI3b MacChl C DHEPTHENA U bubmmorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbhas pabora «OnTuka.
. bubnmuoteka [IOK
39 OcHOBBI cIENIMANIBHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
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®otounbl. Dopmyina [1nanka. Dueprus

Bu6muoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
nOInOTEKA
41 otod(ddexra. O A.T.
porospdexr TIBITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodddexra. YpaBHeHHE
42 9171HmTe(§Ha Jiis)l(pq)omaq)g)ema buomorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmmorexa [OK
AcBa. 2 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
CoNTHEYHas Oarapesi, CBETOINO
45 Pemenne 3amay mo Teme « JIEMEHTBI bubmuorexa [JOK
KBAHTOBOM OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna o paccesHuio 0-4acTu brbmmorexa OK
pOOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmoreka [IOK
47 I1 b
OCTyHaTRr bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenne u nornoienue ¢GboToOHOB
48 o I/I}l]'lqe exome aTOM;lc 0 Ho(blio OBHS bubmorexa [IOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha APYroi. Buabl criekTpoB
BoaHoBEIe cBoMicTBa YacTUL. BOJIHEBI
. B bubmuorexa [JOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOM Ayaliu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunio cocraBa
PaauOaKTUBHOTO U3TYyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KHBBIC
OpraHu3MbI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
OJNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['aMmma-nsiydyenue

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBI3U HyKJIOHOB B SIpE.

S nepHblie peakunu. SnepHbii
peaktop. [IpoOnembl, MEpCIEeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

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

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpay AIEMEHTAPHBIX YACTHII.
Kpyrnslii cron «@yHaaMeHTaIbHbIE
B3auMOJIeUCTBUS. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

ITarsl PasBUTHUA aCTPOHOMUHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3BE31HOTO HeOa. Co3Be3us, SpKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
neuxkeHue. ColHeuHas cucteMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sneprun ColiHia U 3BE3]1

57

3BE3/bI, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI INIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. COBpeMEHHbBIE
MPEJICTABICHUS O IPOUCXOKICHUU U
sBostonnu CosHLa U 3B€37

58

Muneunsiii [Tyt — Hamma [ManakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmaxruke. ['anaktuku. Y€pHbie
JBIPBI B SIPAX TaTaKTHK

59

Bceenennas. PazOeranue ranakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe u3nyuyeHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMH ACTpOHOMHHU

61

KontponbHas pabora «I1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢puznku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOH chepax NesTeIbHOCTH
YeoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA

64

O6o6maromuit ypox. Posb




(bu3HIecKoi TeoprHu B GOPMUPOBAHUHT
MIPEACTABJICHHUH 0 GU3HUECKON
KapTHUHE MHUpa

O6o06matomuii ypok. Mecto
65 (bU3UYECKON KapTUHBI MUPa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX MPEJCTABICHUIN O IPUPOE

66 Pe3zepBHbIil ypok. MaruutHoe noie.

DNIeKTpOMarHuTHasE UHIYKITUS

PesepBublit ypok. Ontrka. OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCHUTEJIBHOCTHU

Pesepnsiit ypok. KBanToBas ¢pusuka.
68 DJeMeHTHl aCTPOHOMHH U
acTpOpHU3UKH

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax poOJdb ©U MeCTO (HU3UKH B
(hOpMHUPOBAaHUKM COBPEMEHHON HAyYyHOH KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKON AEATEIBHOCTH

Jmonen

10.2

Y4UTHIBaTh TPAHUIBI IPUMEHEHUSI U3YYEHHBIX (DPU3MUECKUX MOJICIECH:
MaTepuaidbHas TOYKa, WHEpLHUAIbHAs CHUCTEMa OTCu€Ta, aOCOIFOTHO
TBEPAOE TEJO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUAKOCTEH U
TBEPABIX TEJI, TOYEYHBIM OAICKTPUUECKUM 3apsia — MOpU PEHICHUH

buznyecKux 3anaqy

10.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYIIPHO-KHHETHUECKOW TEOpUU
CTPOCHHUSI  BEIIECTBA M  DJIEKTPOAMHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE NpPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MajeHue
TeJ, JABWKEHHE IO OKPYKHOCTH, HHEpIMs, B3aUMOJCHCTBHE Tel;
nuddy3usi, OpOYHOBCKOE JBIWIKEHHE, CTPOEHHE OJKHIKOCTEH U
TBEPABIX  Tell, W3MEHEHHe O00bEMa Tel TpH  HarpeBaHUU
(oxJaxJeHuu), TEMJOBOE paBHOBECHE, HCIapeHHe, KOHJEeHCcalus,
IUTaBJICHWE, KPUCTAJUIM3AllUs, KWIEHWE, BIAXKHOCTh  BO3JyXa,
MOBBIIIICHUE JIABJICHUS Ta3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJy IapaMeTpaMd COCTOSHUS Ta3a B H30Mpoleccax;

QJICKTpHU3alus TCII, B3aUMOOCHCTBHE 3apsaA0B

10.4

OnucelBaTh MEXaHWYECKOE JIBJKEHUE, UCHOJIb3ys (u3HuecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETHUYECKas DHEpIus,
NMOTEHLIMAJbHAsl JHEpPrusi, MexaHudeckas paboTa, MeXxaHUYecKas
MOIIIHOCTb; IIPU OMMCAHUH MPABUIBLHO TPAKTOBATh (PU3HMUECKUNA CMBICI
UCTOJIb3yEeMbIX BEJIWYMH, UX OOO3HAUeHWs] M EIUWHUIIbI, HaXOJIUTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTUMH

BCIIMYNHaAMH

10.5

OnnceIBaThH HU3YUCHHBIC TCIIJIOBBIC CBOHCTBA TEI H TEIUIOBBIC




ABJICHUS, UCHOJIb3ysd (PU3MUECKHE BEIUYMHBL: JaBJIEHUE Trasa,
TEMIEpaTypa, CpelHsAs KUHETHYeCKas DSHEPIrUs  XaoTUYECKOIo
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb  MOJIEKY,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHsAs dHeprus, pabora  rasa,
KO3(Q(QUIMEHT TMOJIE3HOr0 JEeMCTBUSA TEIUIOBOIO JABMraTess; IMpu
ONMCAHUU IIpaBUJIBHO TPAaKTOBAThH busnueckuit CMBICT
UCTIOJNB3YEeMBbIX BEJIWYMH, MX OOO3HAUCHHS] M EIWHUIIBI, HaXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIHMUUHY C APYTUMHU

BCIIMYHaAM

10.6

OnucelBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOWMCTBAa BEIIECTBA W
AIIEKTPUYECKUE  SABJIEHUS  (MpOLIECChl), HCMOIB3Ys  (pusmveckue
BEJINYUHBI: JNEKTPUYECKUN  3apsi,  BJIEKTPUYECKOE  TOJIe,
HanpspKEHHOCTh  TOJIS, TOTEHIMAJ, pPa3HOCTb IOTEHLMUAIOB; IIpH
ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICI MCIIOJIb3yEMbIX
BEJIMYMH, WX OOO3HAUYEHUS W EIUHUIBI, YyKa3biBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTHUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl W SBJICHHS, HCIIOJIB3Ys
¢u3nyecKkue 3aKOHbI M MIPUHILIUIIBL: 3aKOH BCEMUPHOIO Tsrotenus, I, 11
u I 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPIHH,
3aKOH COXPaHEHHUsI UMITYJIbCA, PUHIUIT CYNEPIIO3ULIUU CUJI, TTPUHLIMIT
paBHOMpPAaBUsS HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHel KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYI C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOTO 3apAna, 3akoH KyrnoHa; npu 3ToM
pasznuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIPAXKCHUC U YCIIOBUSA (I‘paHI/IHLI, O6J'IaCTI/I) IMPUMECHUMOCTH

10.8

OOBSICHATH OCHOBHBIC TPHHIIUIBI JCHCTBUS MAIIUH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3nuyarh YCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IH@BHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI; TpU
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEMIIOKEHHOTO

000pyI0BaHusl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOBI

10.10

OCYH_[CCTBJ'IHTL nNpAMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U




HCIIOJB30BaTh U3BECTHBIC MCTOAbI OLICHKH HOl"peH_IHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HccrnenoBath 3aBUCUMOCTH MEXIY (QU3NYSCKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3y/IbTaThl IMOJIYYCHHOW 3aBHCHMOCTH
(GU3HYECKUX BEITUYHH B BHJIC TaOIHIl U rpaduKOB, JeTaTh BEIBOJBI IO

peE3yiabTaTaM UCCICI0BaAHMA

10.12

Cobmoate  mpaBwiia  0e30macHOro  Tpyna TMpHd  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM JEeSATENIbHOCTH C MCIOJIB30BaHHEM

U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemarp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (DU3HUECKON MOJEINbIO,
UCTIONB3YST (PU3WYCCKUE 3aKOHBI M TPHUHIMUIIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3NYCCKYI0 MOJETb, BBLICIATH
dbuznueckrue BeMUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHHUs,
MPOBOAMTDH PACUYETHI U OLIEHUBATH PEALHOCTH MOIYYEHHOTO 3HAYECHUs

(U3UYECKON BETUUMHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JIOTMYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh Mpu  pelIeHUHM Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud M MpPEJCTaBICHUS y4yeOHOM W HaydyHO-NOIMYJISIPHOMN
nH(pOpMalLlMY, TOJYYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYyYaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE HpUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEAHEBHOMN
JKU3HM Tl obecrieueHrs 0€30macHOCTH TPy OOpaIlleHuH ¢ IpuoopaMu
U TEXHUYECKHUMH YCTPOWCTBAMH, [UIsI COXpPAHEHUS 3I0pPOBbS H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpenc

10.18

PaGoraTe B rpynmne ¢ BBINOJIHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TpYMIbl,  palMOHAIBHO  paclpeleniTh
0053aHHOCTH M IJIAHUPOBATh JEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMBATh BKJIAJl KaXXIOTO W3 YYaCTHHKOB

TPYMIIBI B PEIICHHE pacCMaTpUBAEMON MPOOIEMbI




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTH Ha TIpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKON ACSITEIBHOCTH

JIFO/IeH, IETIOCTHOCTD U €UHCTBO (PU3MUYECKON KapTUHBI MUpPa

11.2

Y4uUTHIBaTh TPAHULIBI TPUMEHEHHS N3YUYEHHBIX (DU3UYECKUX MOICIICH:
TOYEYHBIN IEKTPUYECKHUN 3apsl, AAcpHas MOJEIb aTOMa, HYKJIOHHAs

MO/JI€Ib AaTOMHOI'O SI/Jpa IPU PEeLIeHUU PU3NYECKUX 3aau

11.3

PacrosnaBate (usnyeckue siBiaeHUs (Ipolecchl) U OOBACHITh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKHU:
AJIEKTPUYECKass TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHUYECKOE,
MarHMTHOE JNCHCTBUSL  TOKa, B3aHMOJICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJsSL Ha
MPOBOAHWK C TOKOM W JBWKYIIMKICS 3apsll, dSJICKTPOMArHUTHBIC
KoJle0aHUsT W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBETa,
OTpaKeHHe, mpejoMiieHue, wuHTepdepeHuus, audpakuus U
MoJsIpu3alusl CBeTa, AHUCIEpCcHs cBeTa, (GoTodnekTpudeckuil 3hdext
(potorddexT), cBeTOBOE MaBieHHWE, BO3HMKHOBEHUE JIMHEHYATOTO
CIeKTpa aromMa BOJOpOJA, C€CTECTBEHHas W  HMCKYCCTBEHHAs

PaanOaKTHUBHOCTDb

114

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIecTBa  (DJIEKTPUYECKHE,
MAariuTHBIC, ONTHYCCKUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL PAa3JIUYHBIX
Cpel) © DOJICKTPOMArHUTHBIE SIBIEHUS (TIPOIECCHI), HCIONbB3Ys
dbuznyecKkue  BENUYMHBL:  JJCKTPUUYECKUW  3aps], CHiIa  TOKa,
DIIEKTPUUYECKOE  HANpPSDKEHHE,  AJIEKTPHUUECKOE  CONPOTHBIICHHE,
pasHocTh noTeHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nmons, cuia Awmmepa, cuia JlopeHnla, WHIYKTUBHOCTh KATYIIKH,
OHEPTHUA IDJICKTPUICCKOIr0 WM MArHuTHOI'O HOJ'IGI)i, nepuoa M Yacrora
KoJieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi/l U CHJjia TOKAa B TIpOIlecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KoJeOaHUH, (dhoxycHoe
paccTossHUE W ONTHUYeCKas CHJIa JIMH3BI, MPU OMUCAHWUU TPABHIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJINYHH, nux
0003Ha4YeHHs] W €IMHHUIBI;, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE

JTAaHHYIO (PU3MYECKYIO BEJTMUUHY C IPYTUMH BeTMUUHAMH




11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA W IMPOLIECCHI, UCIIOJIb3Yys
(1)I/IBI/ILICCKI/IC BCJIMYHHBI: CKOPOCTH JBJICKTPOMArHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrusd MW HMIIYJIbC q)OTOHa, nepuon
nmojypacmnajga, OSHEpPIruss CBiA3M AaTOMHBIX AAC€P;, IIPHU OIIKMCAaHUH
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/ILIGCKI/II7I CMBICJI HUCIIOJIB3YEMbIX BCJIWYHH,
uxX 00O3HAYeHUs U CAWMHUIBI; YKa3bIBaTb Q)OpMyHBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMUHY C APYTHUMU BCIIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)H3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl M  SIBJICHUS, HCIIOIb3YS
¢du3nyeckue 3aKOHbI M OpUHIMNBL  3akOH OMa,  3aKOHBI
II0CJIEIOBATEIBHOTO W IapajuIebHOTO COEJMHEHUs IPOBOJHUKOB,
3ak0oH JIxoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO pacnpoOCTpaHEHUS! CBETA, 3aKOHbI OTPA)KEHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE OUHINTEHHA Ui
¢doro3dexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPaHEHMS
UMIIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsjia, 3aKoH
COXpaHEHMs  MacCcOoBOrO  uucia, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; @pU 3TOM  pas3jinyarh  CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPA)KEHUE U YCIIOBUS

(rpaHuIbl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIHUUW MArduTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHUJIBI AMnepa N CUJIBI HopeHua

11.8

CTpOI/ITL n  OIIHNChIBATH I/I306pa)KeHI/Ie, co3gaBacMoO€  INNIIOCKHM

3€pKajOM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI IO HCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; pU
sToM (GopMyIupoBaTh MpoOJeMy (3agady) W THUIIOTE3Y Y4eOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIIIOKEHHOTO

060p}/'I[OBaHI/I}I, MIpOBOAUTH OIBIT U (l)OpMYJ'II/IpOBaTL BBIBOAbI

11.10

OcymiecTBisATh MpsIMbIE W KOCBEHHbIE HW3MEPEHHUs (PU3UUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHBIC MCTOAbI OLICHKH l'IOl"peH_IHOCTCI\/'I 1/13MepeH1/1171

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C HCHOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TPU OTOM KOHCTPYMPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yibTAaThl IOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B Buje TaOauIl U rpadukoB, eaaTh BbIBOJIBI MO pe3yJbTaTaM

HCCIEN0BaHUS

11.12

CoOmonate  mpaBuia  0€30mMacHOr0  TpyZa Hpd  [POBEICHUU




WCCIICIOBAaHMM B paMKax Yy4eOHOTrO OKCIEPHMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/J]adydl  BBIOWpATh  (PU3UYECKYI0  MOJIENb, BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUYCHUS

(U3HYECKON BETMUNHBI

11.14

Pemate KaueCTBEHHbIE 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIENOYKY PACCYXKAEHUN C OMOPOM HA U3YUYEHHbIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MNpu  pelIeHUH Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpIpeTallui M IpeACTaBICHUs y4eOHOM M Hay4yHO-IOMYJIIPHOMN
uH(pOpMaLY, TOJYYEHHONW W3 Pa3IMYHBIX HUCTOYHHUKOB; KPUTHUUYECKU

AHAJIM3UPOBATD IMOJTYyYaCMYHO I/IH(i)OpMaI_II/IIO

11.16

OOBSACHATh MPUHLUIBI JEMCTBUS MalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pPa3MyaTh YCIOBHsS MX O€30MaCHOIO MHCIOJIb30BaHUS B

HOBCEIHEBHOU YKU3HU

11.17

[TpuBOANTE MpUMEpHl BKJIAJa POCCUUCKHUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MIPOLIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOM
JKU3HM JUTs oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ prudopaMu
U TEXHUYECKHMMH YCTPOICTBaMH, [UII COXpPAHEHUS 3I0pPOBbS H

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYICCKOTO MOBCACHUS B Oprn(ammeﬁ cpenc

11.19

PaGortate B rpymme ¢ BHIIOTHEHHEM Pa3jIMUHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh  pabOTy  TPYIIbI,  palMOHAIBHO  paACIPEACIAThH
00s3aHHOCTH W T[JIAHUPOBATh JCSATENBHOCTh B HECTaHAAPTHBIX
CUTyalMsX, AJEKBAaTHO OLEHMBATh BKJAJ KAXKJIOIO M3 YYaCTHHUKOB

IPYIIBI B pEIEHHE pacCMaTpUBAEMON MPOOIEMbI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasneJa

Konx nposepsiemoro
3J1eMEeHTa

[IpoBepsiemble 3J1eMEHTHI COTEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupoge. Hayuneie
METO/Ibl TO3HAHHUS OKpYKaroliero mupa. Poib
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PH3HKE

1.2

MogenmupoBanue (U3NIECKUX  SBJICHUN |
npoueccoB. Hayunslie runoressl. @uznyeckue
3aKOHBl U TeOpuH. ['paHMIbI TPUMEHUMOCTH
(bu3nUecKux 3aKOHOB. [TpuHUMn
cooTBercTBUsl. Pomb u Mecto (Qu3MKH B
(dhopMUpOBaHUM COBPEMEHHOI Hay4YHOU
KApTUHBI MUpa, B MIPaKTUYECKON

JIESATEIbHOCTH JIFOJEH

MEXAHHUKA

#H#HParHH#KITHEMATUKA

2.1.1

Mexaan4deckoe JABHXKXCHUC. OTHOCHTENHHOCTh
MEXaHNYCCKOI'O JBHUKXCHNA. Cucrema otcuéra.

Tpaekropus

2.1

2.1.2

[Tepemenienue, ckopocTb (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M yCKOpPEHHE
MaTepualbHOM TOYKH, MX MPOEKLIUHU Ha OCU
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMEIICHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBIJKEHHE. I'papukn
3aBHCHUMOCTH KOOp/JIMHAT, CKOpPOCTH,
YCKOpEHUS, IyTH u IEepEeMEILECHUS

MaTepHaHLHOﬁ TOYKH OT BpEMCHU




2.14

CBoOoaHoe nazieHue. Y CKOpeHue CBOOOIHOTO

MMaJeHUs

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBIOKEHUE MaTepHalbHOU TOYKH 1o
OKPY>KHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAs
CKOpOCTb. Iepuon u 4acTorTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMETD,
JIBIDKCHHE CHApsIOB, IIEMHBIE U PEMEHHBIC

nepeaayn

2.1.7

[TpakTryeckue paboTHI. N3mepenne
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOLIEHUSI MEXKIY IYTAMH, IPOHACHHBIMU
TEIOM  3a  TIOCJEJOBAaTe/IbHBIE  PaBHbBIC
IIPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JBIDKCHUU C HAYaJIbHOW CKOPOCTHIO, PaBHOM
Hymo. V3yueHne NBIKEHUS IapHKa B BSI3KON
KHUIOKOCTH. I/I3Y'-ICHI/IG JABUKCHUA TCJ1a,

6pOIJ_IeHHOFO T'OpHU30HTAJIBHO

2.2

##HParH#IMHAMUKA

22.1

ITpuHumn OTHOCUTEJIBHOCTH INanmunes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHinun cynepno3unuu

CHUII

2.2.3

Bropoii 3akoH HbroTOHa U1 MarepuallbHON
TOYKM B MHEPHUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkon Hprorona  mns

MaTCpHAIbHBIX TOUCK

2.2.4

3aKOH BCEMHPHOTO TATOTeHUs. Crila TAKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIXEHUS W  CHjla  TpPEHUs  IOKOA.

Koadduuuent tpenus. Cuna cornpoTUBICHUS




IIpU ABUXKCHUH TCJIa B X KUAKOCTH HUJIN Ia3c

2.2.7

HOCTYHaTeJ'IBHOG M BpamaTCJIbHOC ANBUXKCHUC

a0COJIIOTHO TB épI[Ol"O TCI1a

2.2.8

MOMCHT CHUJIBI OTHOCUTCJIBHO OCHU BpaH_IeHI/ISI.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckne  yCTpOMCTBAa:  MOJIIMUITHUKH,

JABMKCHUE NCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue paboThl. M3ydeHue MBUKEHHS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH  TIOJ
JeicTBUEM HECKONbKHX cuil. MccnemoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX
B J1eOpMHPYEMOil TPYKUHE M PE3UHOBOM
o0Opasme, OT BeNIWYMHBI WX jAedopMarum.
HccnenoBanue yciaoBUi paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

2.3

#i#HPari##3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHYJ'IBC MaTCpHaJILHOﬁ TOYKHM, CHCTCMBI

23.1 MaTepualibHbIX To4ek. Mmmynabc cuiisl u
M3MEHEHUE UMITYJIbCa Tea
932 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOC IBIKCHIE
2.3.3 Pabora cubl
2.34 MOIIHOCTD CHIBI
235 Kunernueckas sHeprust MaTepuaibHONM TOUYKH.
o Teopema 0 KHUHETUYECKOW SHEPTUU
[lorenunansHass sHeprus. lloTeHnmanbHas
238 SHEPrUst yIpyro nehOopMHUPOBAHHON
o npyxuHbl. [loTeHnManpHas dHEprus Temna
BOJIM3U MOBEPXHOCTU 3eMITH
[loTeHnManbHbIE W HENOTSHIIUAIBHBLIC CHIIEL
237 Cesi3p  pabOThI HEMOTEHIMATBHBIX CHJI C

N3MCHCHHUEM MEXaHUYECKOM OHECPrun

CHCTEMbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOW SHEPTUH

2.3.8 Yrpyrue v Heynpyrue CTOJTKHOBEHUS
239 TexHUYeCKUEe yCTPOWCTBA: IBUKEHHE DPAaKeT,
o BOJIOMET, KOIIEep, NPYKUHHBINA ITUCTOJIET
[IpakTudeckne paboTel. HM3ydeHue cBs3U
2310 CKOpOCTEH Tel TMpH HEYINpyroMm yjape.

HccnenoBanne  CBs3M  pabOTBI  CHJIBI  C

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

##Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOU TEOPUU

311

OcHoBHbIE HOJI0XKEHHS MOJICKYJISIPHO-
KUHETHYECKOU TEOPHH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep ABHKCHHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopnen CTpoeHHsT Ta30B, KUAKOCTEH H
TBEPABIX Tel U OOBSCHEHHWE  CBOMCTB

BCIIIECTBA HA OCHOBE ATUX MOJCICH

3.1.3

Macca wMonekyn. KosmuecTtBo — BeniecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u e€

usmepenue. lllkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKON

TCOpHUU UJCATIBHOI'O T'a3a

3.16

AOconroTHas TeMIiepaTypa Kak Mepa CpeaHeu
KMHETUYECKOM SHEPTruu TEIIOBOTO JIBUKECHUS

gactul rasa. [lIkana remneparyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — Menzeneesa.

3akoH [lanpTOoHa

3.18

I'a30BBIC 3aKOHEL. HSOHpOI.[CCCBI B MACAJIbHOM
ra3c¢ ¢ NMOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA:

u30TEpMa, U30X0pa, n3odapa

3.19

TexHunueckne YCTpOMCTBA: TEPMOMETD,

O6apomeTp




3.1.10

[IpakTuueckue paboTel. l3MepeHue wmacchl
BO3JlyXa B KJIaCCHOM KoMmHare. MccienoBanue
3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHHUS

Pa3pECKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonngectBo Temnotel u paborta. BHyTpeHHss

SHEPTHA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

3.2.3

Bunpl Ttemnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, U3TydeHue. TernmoéMKocTh Tena.
VYienpHass TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCINIOTHI IIPpU TCILIOIICPCaAAYC

3.24

IlepBbIil 3aKk0H TepMOAMHAMUKH. [Ipumenenune
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3onpoueccaM. ['padudeckas MHTEpIpETALUSI

paboThI raza

3.2.5

TeroBble mamuHbl. [IpuHOUIIBL IEelCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3zoBanusi SHEpruu
B  TemioBbix MamuHax. KoaddunueHt
nosnesHoro  aectBus (mamee —  KIIM)

ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHUPOJIE.
TeruoBbie JIBUTATEIH. DKOJIOrn4yecKue

POOJIEMBI TEIUIO3HEPTEeTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO CrOpaHusl, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTueckue pabotel. 3MepeHue yaenbHoM

TEIUIOEMKOCTH

3.3

##HPartt## AT PET ATHBIE COCTOSHM A BEHIECBA. ®A30BBIE

INEPEXO/IbI




331

[TapooGpa3oBanue u koHeHcanus. Micapenue
u KHUIIEHHUE. VY nenbHas TEII0Ta
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPhI

KUIICHUS OT JaBJICHUA

3.3.2

AOcom0THAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HaceleHHslii nap

3.3.3

Trépnoe TeJIO. Kpucrannnueckue u
amopbHble Tena. AHU3ZOTPONHUS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJUIBL.

CoBpeMeHHbIE MaTepUallbl

3.34

[InaBnenne u KpucTaM3aUMs. Y IelbHas

TCIIJI0TA I1JIaBJICHUA. Cy@]’[HMaHHfI

3.3.5

ypaBHeHI/Ie TEIIOBOro OajlaHca

3.3.6

TexHuyecKkue yCTPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTHH
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

[TpakTryeckue paboTHI. N3mepenne

BJIQKHOCTH BO3/yXa

SJIEKTPOAMHAMUKA

4.1

##HPar#H# O JIEKTPOCTATUKA

411

OnexTpuzanus Tel. DJIeKTpUIecKui 3apsa. [IBa

BU A SJICKTPUICCKUX 3apAa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKU u

MMOJIYIPpOBOAHUKHN

413

3aKOH COXpaHEHHsI IEKTPHUUECKOTO 3apsa

414

BsaumopeiictBue 3apsanoB. 3akoH Kymnona

415

DnexTpudeckoe mnoJie. HanpsxénnocTs
DIIEKTPUYECKOTO TIOJIAL. [IpuHnun
Cynepno3unuu. JIuHMM  HanpsHKEHHOCTH

SJIICKTPHUYCCKOTO IMOJIA

416

PaGora cun QJICKTPOCTATUICCKOI'O I1OJIA.

Ilorenuuan. Pa3zHocTh ITOTEHIINAIOB

4.1.7

HpOBOJIHI/IKI/I U OUSJICKTPUKU B TOCTOSAHHOM




aneKTpuyeckoM — mone.  JlusnexTtpuueckas

MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOTI,
419 ANIEKTPOMETpP, AJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMIIeHUE SJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [TpakTuyeckue paboTHI. N3mepenne

NEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar##H#ITOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHLIX CPEIAX

421

YcaoBus CYILIECTBOBAHUA IIOCTOSAHHOI'O
SJICKTPHUYCCKOI'O TOKA. Hcrtounuku Toka. Cuiia

ToKa. I1oCTOSHHBIN TOK

422

Hanpspkenue. 3akon Oma Juist ydacTka Lenu

423

BHCKTPI/I‘IGCKOC COIIPOTHUBJICHHUC. Y nenpHOE

COIIPOTHUBJICHUEC BCIIECTBA

424

ITocenoBarenpHOE, napauiebHOe,

CMCHIAHHOC COCANHCHUEC ITPOBOAHUKOB

4.2.5

Pabota snexkrpudeckoro toka. 3akoH Jlxoyms

— Jlenna

4.2.6

MonIHOCTb SJICKTPUYICCKOT'O TOKA

4.2.7

anekTpoaBkymas cuna (nanee — IJC) wu
BHYTpPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
3akon Owma s TONHOW  (3aMKHYTOM)

anexkTpuyeckoil nenu. Koporkoe 3ambikanue

428

DJIEKTpOHHAsA MIPOBOJINMOCTH TBEPABIX
METAJIJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS
METaJIJIOB oT TEMIIEPATYPBI.

CBepXIpoBOIUMOCTh

429

OnekTpuueckuid TOok B BakyyMe. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoauku. CoOCTBEHHAsI M PUMECHAs
MIPOBOAMMOCTE MOJYNPOBOAHUKOB. CBoiicTBa

p-n nepexona. [ToaynpoBoaHIKOBBIE TPUOOPHI

4211

ONEKTPUYECKHI ~ TOK B DJIEKTPOJIMUTAX.
ONEKTPOIUTHYECKAS JCCOLIMALUS.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMOCTOITENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. PaznuuHble THUIIBI CAMOCTOSATEIHLHOTO

paspsiaa. Monuus. [lnazma

4213

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTaT, HWCTOYHMKM  TOKa,
AJIEKTPOHArpeBaTeiIbHbIE npuodopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHHUS, BaKyyMHBII MO,
TEPMUCTOPHI u (boTope3ucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Au04, raJlIbBaHUKa

4.2.14

[IpakTrnueckue paboTBhI. N3yuenne
CMELIAaHHOTO COEIMHEHMS PE3UCTOPOB.
N3mepenne DJIC MCTOYHMKA TOKAa U €ro
BHYTpPEHHETO comnpotuBienus. Habmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIeMEHTA

IIpoBepsiemble 3J1eMEHTHI CO/IePIKAHUS

4

OJIEKTPOJMHAMUKA

##H#PartH#M AT HUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKLUA

43.1

ITocTtosiHHEIE MarHuThl. B3ammonpeicTtBue

IIOCTOSHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mione. BekTtop MarHuTHOM
uHaykuvy.  [lpyuHmyn — cyneprno3unuu.
Jluann marnuTHOM wuHAykumu. Kaprraa

JUHUWA ~ MarHUTHOM  MHAYKLIHMH  TIOJISI




IOCTOSAHHBIX MarHuToB

MaruutHoe 10Jie TPOBOJAHUKA C TOKOM.
KapTtuna nuHuil moss IJIMHHOTO IPSIMOTO

IMpOBOAHHWKA MW 3aMKHYTOI'O KOJBLICBOI'O

433 MPOBOJIHUKA, KATYHMIKA C TOKOM. OIBIT
Opcrena. BzaumozeiicTBie nNpoBOIHUKOB €
TOKOM
4.3.4 Cuia Amriepa, e€ MOJyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ MO1yJib U HaIIPABJICHHE.
JB>KeHHE  3apsUKEHHOW — 4acTUMUbl B
435 OJTHOPOJHOM MarHuTtHoM mone. Pabota
cuiibl Jlopenua
4.3.6 SIBneHne ANEeKTPOMArHUTHON MHAYKLINN
4.3.7 IToTok BekTOpa MarHUTHON UHAYKIIUU
O/1C unnykuuu. 3aKOH 3JIEKTPOMArHUTHOU
438 unaykuuu Papanes
BuxpeBoe »snektpuueckoe mnome. IC
WHIYKUWA B TPOBOAHHUKE, ABMXKYLIEMCS
43.9 MOCTYMATEIbHO B OJJTHOPOJHOM MarHUTHOM
nosue
43.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHHE CAMOWHIYKIIMH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJS KATYIIKU C
4.3.12
TOKOM
4.3.13 DJEeKTPOMAarHuTHOE TI0JIE
TexHUUeCKHe YCTPOMCTBA: IOCTOSIHHBIE
MarHuThl, AJIEKTPOMArHUTHI,
4.3.14
AJEKTPOIBUTATENbD, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHII, HHTYKIIHOHHAS TI€Yb
[IpakTuueckue paboThI. Nzyuenue
4315 MarHUTHOTO TIOJII KAaTYIIKA C TOKOM.

Hccnenopanue JIeNCTBUS IIOCTOAHHOI'O

MarHura Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUSA BHCKTpOMaFHHTHOﬁ HUHIOYKIUA

KOJIEBAHUMA 1 BOJIHbI

5.1

#HPari#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

5.11

Konebarenpnass  cucrema.  CBOOOIHBIE
KojeOaHus. ['apMoHWYECKHE KoJeOaHusI.
[lepuon, wyacrora, ammutyga u (asa

KoJe0auuii

5.1.2

IIpyxuHHBI MasTHUK. MareMaTu4ecKui

MassTHHUK

513

YpaBHEHUE TAPMOHUYECKUX KOJCOAHMIA.
Kunemarnueckoe u JIMHAMUYECKOE

OIUCaHME KOJIE0ATEIHHOTO IBKEHUSA

5.14

[TpeBpamienne SHEPTUHU pu
FapMOHUYECKHUX KOJIEOaHMSIX. CBsi3b
aAMILIATYIbI KoJeOanuii UCXOOHOMI
BEJIMYUHBI C aMIUIUTYyAaMHU KoJjeOaHuil e

CKOPOCTH U YCKOPCHUA

5.1.5

Konebarenpublii  koHTYyp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIC KoJIeOaHMS B
U/IeaIbHOM  KOJIeOaTelnbHOM  KOHTYpe.
AHanorus MeXIy MeXaHWYeCKUMH H
AIIEKTPOMAarHUTHBIMA KOJICOAaHUSMHU.

®opmyina Tomcona

5.1.6

3akoH COXPAaHCHUS SHEPTHUU B UACAITIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbIHy)XIeHHbIE MEeXaHUYeCKHUe KoJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BI)IHY)K)IeHHI)Ie SJICKTPOMArHuTHBIC

KoJeOaHusl.

518

Ilepemennsii  Tok.  CuHycOMIaJIbHBINA

HCpCMCHHLIf/'I TOK.

519

MontHoCTh MEPEMCHHOT'O TOKa.
AMHJ’II/ITy,Z[HOC n ﬂeﬁCTBYIOHlCC 3HA4YCHUC

CHJIBI TOKA W HAIIPSIPKCHUSA




5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenava
U NOTpeOleHUEe 3JIEKTPUYECKON SHEpruu.
DKOJIOTUYECKUE PUCKU IPHU MPOU3BOJICTBE
AIEKTPUYECKOMN JHEPIuu. Kynbrypa
HCIIOJIb30BaHUs 3IEKTPOIHEPTUU B

HOBCGﬂHeBHOﬁ KHU3HHU

5.1.11

Texnuyeckue YCTpOWCTBa: cericmorpad,
IICKTPHUYCCKHI 3BOHOK, JIMHUH

QJICKTpOoIiCpcaald

5.1.12

[IpakTnueckue pabotsl. MccienoBanue
3aBUCUMOCTH IepuoJia MaJlbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOro TokKa B
LEeNU M3 IOCIEA0BATEIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTopa

5.2

#HHParH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHndeckue BOJIHBI, YCIIOBUS
pacnpoctpanenus.  I[lepuwox.  CkopocThb
pacnpocTpaHeHHss W JUIMHA  BOJIHBL

HonepeqHI)Ie 1 IPpOAOJIbHBIC BOJIHBI

5.2.2

###Par## Nntepdepennus u nudpakuus

MEXaHHUYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

DONEeKTPOMAarHUTHBIE ~ BOJHBL. Y CIIOBHS
U3JIy4€HUsI  AJEKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuentarus BekTopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CpoiicTBa  DJJICKTPOMAarHWTHBIX  BOJIH:
OTpa)KE€HUE, MPEIOMIICHUE, MOJISPU3ALINS,
mudpakius, wuHTepdepenimsa. CKopocTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIMIIBI paguOCBs3M U TEJICBHJICHUA.
Panuonoxarus. DIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoIIeH cpeibl

5.2.8

TexHU4YecKue YCTPOMCTBA: MY3bIKAIbHbBIE
UHCTPYMEHTBI, yIIbTPa3BYKOBast
MUArHOCTHKAa B TEXHUKE U MEAMIIMHE,
pazap,  paguONpPUEMHMK,  TEJIEBHU30p,

anTeHHa, renedon, CBU-neun

5.3

#HH#Par#HOIITUKA

531

[IpssmonuHeiiHOe pacnpocTpaHEeHHE CBeTa

B OHOPOJHOM cpexe. JIyu cera

5.3.2

OtpaxeHue cBeTa. 3aKOHbl OTpPAXKEHUS
cseta. [locTpoenne n300paskeHUiA B INIOCKOM

3epKaiie

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOIFOTHBIN mokasarejb

IIPEIOMIIEHUS

5.34

ITonuoe BHYTpPEHHEE OTpakKCHHUE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTPAKECHHUS

5.3.5

Hucnepcuss  cBera.  CllOXKHBI  cOcTaB

6enoro ceera. [{Ber

5.3.6

Cobuparonie ¥ pacceuBarolIue JIHH3bI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE U
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHnit B COOMPAIOIINX
U pacceMBalomMx JuH3ax. Dopmyna
TOHKOW JHWH3BLL. YBeJIWUYEeHHE, IaBaeMoe

JIMH30H

5.3.7

HpCI[CJ'ILI MMPUMCHUMOCTH T COMCTpPI‘-ICCKOﬁ

OIITHUKH

5.3.8

Wntepdepenuuss  cBera.  KorepeHTHbIE
UCTOYHUKH. Ycnosus HaOJII0IeHUS
MaKCHMYMOB u MHHHMYMOB B

UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX




CI/IH(ba?)HBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cBera.  udpakumonnas

pemérka. YciaoBue HAOTIOACHHS TIABHBIX

5.3.9 MaKCHUMYMOB npu MaZeHUH
MOHOXPOMATHYECKOTO cBeTa Ha
JUGPAKIHOHHYIO PEIIETKY

5.3.10 [Tonstpu3anus cBera

TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKUMOHHBIA amnmapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TudpaKkIMOHHAS pemérka,
TIOJIIPOU/T
IIpakTrueckue paboTHL. N3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3aX.

Hab6nronenue nucnepcun ceta

BJIEMEHTbI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

I'paHunBI IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHHKH. [TocTynats TEOpUU
6.1 OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTb
MOJyJsl CKOPOCTH CBe€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEIFHOCTH DWHIIITEHHA

OTHOCI/ITGJ’II)HOCTB O}IHOBpeMeHHOCTI/I.
6.2 3aMmenieHMe BPEMEHM U COKpAaIleHHE

JUIMHBI

6.3 DHeprusi ¥ UMIYyJIbC CBOOOTHON YaCTHUIIBI

CBs3b Macchl C DHEpPrueil M HMITYJIBCOM
6.4 CBOOOJTHOW  YacCTHIBl. OHEPrusi IMOKOA

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

HH#Par###JIEMEHTBI KBAHTOBOM OITHUKH

®otounsl. ®opmyna Ilnanka cBs3u sHEprUU

7.1.1 ¢oToHa C ero yactorod. OHeprus u

UMIyJbC POTOHA




7.1.2

OTtkpeITHE U UccnenoBanue Gporodddexra.

OIBITEI AT. Cronerosa. 3aKOHBI

dotorddexra

7.13

VYpaBHeHue OUHIITENHA VIS

doroaddekra. «Kpacnas TpaHUI)

dotorddexra

7.14

JlaBnenue cBera. Onbitel [1.H. JIeGenena

7.1.5

XMUMHYECKOE JIEVICTBUE CBETA

7.1.6

TexHu4eckne ycTpoucTBa: (POTORIEMEHT,
dboTomaTuuk, COJTHEYHAS Oarapes,

CBETOAMUO

7.2

CTPOEHUE ATOMA

721

Mogaens atoma ToMcoHa. OMBITEL
Pesepdopra o uccieqoBaHUIo CTPOSHUS

aToMa. HHaHCTapHaSI MOACIBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
norjoneHue (GOToHOB mpH  mepexone
aTOMa C OJHOIO YpPOBHS DJHEPIHUHM Ha
npyroi. Bunel cniektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOJOPOa

7.2.3

BosiHOBBIE CBOMcTBa 4actul. BoisHbl 1€
bpoiis. KopmyckynsipHo-BOTHOBOM
nyanu3M.  Judpakius 2JIeKTpOHOB Ha

KpHuCTaJl1ax

724

CnoHranHoe U BBIHYXXJICHHOC H3JTYUCHHC.

YcTpolcTBO M IPUHLKT paboTHI J1a3epa

7.2.5

TexHuYecKkue yCTpOMCTBA: CIEKTPAJIBHBIN
aHayu3 (CIEKTPOCKOIT), Jlazep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Tpaktnueckne  paborel.  Habmiomenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonsl  HAaOMIOACHUS W PETUCTPALAA

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PaaUOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
paauoakTuBHOrO wu3inydenus. CBoiicTBa
anb(da-, 6era-, raMMa-uznydeHus. Biausiaue

PaaArOaKTUBHOCTHU HaA KUBBIC OPraHU3MbI

7.3.3

OTkppITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnas moxpens siapa ['eiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uciio

siapa. M3otornbl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIK  Oera-pacmal. I"amma-
U3TydeHHe.  3aKOH  paJHOaKTUBHOTO

pacnana

7.3.5

OHeprusi CBA3M  HYKIOHOB B  sjIpe.

Snepusie cuibl. [{edext Maccrl spa

7.3.6

Snepusle peakuuun. JlemeHue M CUHTE3

anep

7.3.7

S nepHbiit peakTop. TepMosiiepHbIii
cuHte3. IlpobmemMbl W HEPCIEKTUBBI
AIEPHOM  DHEPreTHKU.  OJKOJIOTMYECKHE

ACIICKThI ﬂ}lepHOﬁ OHCPIre€THUKHU

7.3.8

DneMeHTapHbIe YaCTHULIBL. OTkpeITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aHUMOIENCTBUSA

7.3.9

Texnuueckue YCTpOﬁCTBaZ AO3UMCETD,
KaMepa BI/IJ'H:COHa, ﬂﬂepHHﬁ peakTop,

aromHas oomOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPEKOB YACTUI] (o TOTOBEIM

dbotorpadusam)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKHUe

3Bé3)II)I, IJIaHETHI, UX BUJUMOC IBHIKCHHUEC

8.2

Comueunass cucreMa. ll1aHeTsl 3EMHOI




I'PpYIIIBL. IInaneThI-TUralThI n ux
CIIYTHHUKH, KApPJIMUKOBBIC IIJIAHCTHI. Maijsre

Tenna CoTHEYHOH CUCTEMEI

8.3

Comnme, dotochepa wu  armocdepa.

ConHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun CosHIA U 3BE3]T

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, paguyc, TEMIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAJIbHBI KJIACC — CBETUMOCTbHY.
3BE3pl TJIABHOM  IOCIJIEIOBATEIBHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTBY» IS

3B&3]] IIIaBHOM IIOCIICIOBATEIILHOCTH

8.6

#H#HPar###BuyTtpennee crtpoeHue 3BE3L.
CoBpeMeHHbBIE NPEeICTaBIICHHUS 0
MPOUCXOXACHUA W dBoiroruu CoJHIA |

3BE3/1. DTAaIIbI )KU3HU 3BE3]

8.7

Mneunsiii  Ilytp — Hama I'anakrtuka.
CnupanbHass  CcTpykTypa [ amakTukw,
pacupeneneHue 3BE€31, ra3a MW IbUIM.
[Tonoxxenne u gBuxenne ConHoa B
INanaktuke. Ilmockas u  chepuyeckas

MoACUCTEMEI I anakTUKU

8.8

Tumer  ranmakTwk. PagmoramakTmku ®

KBazapel. YEpHBIE IBIPHI B AJIpaxX raJIAKTHK

8.9

Bceenennas.  Pacmupenue — BceeneHHOM.
3akoHn XaOOma. PaszOeranue ranakTHK.
Bospact u paguyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «xopsuen

Bcenennoi». PenukroBoe usnyyeHue

8.10

Macmrabnast ~ cTpykrypa  BceneHHOIA.
Meraranaktuka. Hepeménnbsie nmpoOnembl

ACTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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