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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo Qusuke 0a30BOTO ypOBHS Ha YpPOBHE CPEIHErO OOIIero
oOpa3zoBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHHU U TpeOOBaHUN K pe3yibTaTam
OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHOM MporpaMmmsbl, npeacraBieHHbix B OI'OC
COO, a Takxke ¢ yuyértoMm denepanbHOll paboueld MporpaMMbl BOCHUTAHUSA U
KOHIICTIMU TpenojaBaHus ydyeOHOro mpeamera «Pusnka» B 00pa3zoBaTelbHBIX
OpraHu3aLusaX Poccuiickon QPenepauuu, peAN3YIOLINX OCHOBHbBIE
o0Opa3oBaTeabHbIE TPOTrPAMMBI.

Conepkanue mnporpamMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTWHBl Mupa oOyuaromuxcs 10-11 xmaccoB mnpu
oOyuyeHuu ux Quinke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-AESTEIbHOCTHOIO
noaxoxa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBbIM JIUYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yjbTaTam
oOy4eHusl, a TaKXKE€ YUYUTHIBAET HEOOXOJUMOCTh PEATU3ALNU MEXIPEIMETHBIX
CBA3€l (U3MKM C €eCTECTBEHHO-HAyYHbIMH YYEOHBIMH IpeaMeTamMu. B Hei
OMPENIENAOTCS OCHOBHBIC IIEU M3y4deHUs] GU3UKH HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (U3UKHU. JTUYHOCTHEHIE,
MeTanpeMETHbIE, MPeAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢hu3uKe BKIIOYACT:

IJIaHUPYEMbI€ pe3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM ypOBHE, B
TOM YHCJIE MPEeIMETHBIC Pe3yJIbTaThl [0 TOJIaM O0y4YeHHUS;
cojiepKaHue yueOHoro npeamera «Du3nka» mo rojgaM o0ydeHus.

dusrka KaKk Hayka O HaumOolsiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTyMHas B
KadyecTBE y4ueOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIJIAaJl B CUCTEMY
3HaHuM 00 okpyxaroieM mupe. LlkonbHbIN Kype GU3MKK — CUCTEMOOOpa3yIOIINi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OUOJOTHEH,
¢busnueckoir reorpadueit u actpoHomuen. Mcmonp3oBaHHWE W AKTUBHOE
npuMeHeHne  (U3MYECKUX 3HAHUM  ONpeAessieT XapakTep W pa3BUTHE
Pa3HOOOpa3HbIX TEXHOJNOTHM B cdepe HHEPreTuKd, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUsS] HOBBIX MAaTepUalioB C 3aJaHHBIMU CBOWCTBAMU WU JPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpa oOydarouuxcsi, B (OPMUPOBAHHE YMEHHU MNPUMEHSATH
Hay4YHBIM METO/]I MO3HAHUS MIPU BBINOJIHEHUHU UMH YU4E€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢usuku a5 ypoBHS cpelnHero oOiero oOpa3oBaHUs
MOJIOKEH PsAI HUIeH, KOTOpPhle MOXKHO pacCMaTpuBaTh KaK MPUHIMUIBI €rO
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX Pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepualn Kypca (U3UKH
o0beMHEH BOKpYr (usnueckux Tteopui. Beaymum B Kypce sBiseTcs
(dbopMupoBaHue MPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzanus mpearnojaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TMOTEHIMana (PU3NUYECKON HAyKW, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uk Cc pa3BUTHEM OOIIECTBA, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTMUECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hnanpaenennocmu. Kypc ¢Gu3uku npennonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJIOTUYECKUX MPUIOKECHUIM
M3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocusayuu peanusyercs TMOCPEJCTBOM BBEJCHHUS SJIEMEHTOB
COJIEpKaHUsI, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C PAa3BUTUEM TEXHUKU M TEXHOJOTUU, a Takke OOCYXKICHUS
po0JieM pallMOHAIBLHOIO MPUPOAOINOIB30BAHUS U KOJIOTHYECKON OE30MIaCHOCTH.

CTep>KHEBBIMM 3JIEMEHTaMHM Kypca (PU3MKH Ha YpPOBHE CpEIHEro oOIlero
0o0pa3oBaHus SIBJISAIOTCS (u3ndeckue Teopuu (GOpMUPOBAHUE IMPEACTABICHUH O
CTPYKTYyp€ MOCTpoeHUsl (puznueckoil Teopun, poiu GyHAaMEHTAIbHBIX 3aKOHOB U
MNPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOpPHM, JJIi ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUU W
MIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHRIN MOIX0A B Kypce (DU3UKHU peaiu3yeTcsi MPexae
BCEro 3a CUET OpraHU3alMU KCIEPUMEHTATBHON NIESITEIbHOCTH 00Yy4YaromInXcs.
Jlnst  6azoBoro ypoBHS Kypca (HU3UKM — 93TO HCIOJIB30BAaHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX HJKCIEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpbIe B mporpamme no (usuke oObEJUHEHBI B OONIMI CHHUCOK YYEHUUYECKUX
MpaKkTHUEeCKUX paboT. BhiaeneHne B yka3aHHOM IepeyHe Ja0opaTOpHBIX padoT,
MPOBOAMMBIX JJIsI KOHTPOJSL M  OLEHKHU, OCYIIECTBISIETCS YyYaCTHHUKAMHU
o0pa3oBaTeIbHOTO TMpolecca HCXOAS U3 OCOOCHHOCTEM IUIAaHUPOBAHUS W
ocHamieHusi kabuHera ¢usuku. I[lpm »TomM oOecmeunBaeTcs OBIIAJICHUE
0o0y4YarolmUMHUCST YMEHUSMH TPOBOJUTH KOCBEHHBIE H3MEpPEHHUsI, MCCIEAOBaHUS
3aBUCUMOCTEM (UBMYECKUX BEIUYMH U TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE YIEISETCA PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM Juist pacu€THBIX 3324 MPUOPUTETOM SIBISIIOTCA 3aJaddl C SBHO
3aIaHHOM (PU3UYECKON MOJIETBIO, TIO3BOJISIONINE TPUMEHSITh U3yUYCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOr0 pasjiefia Kypca, TaK M UHTETPUPYs 3HAHUS U3
pa3HbBIX pa3fenoB. /sl KaYeCTBEHHBIX 3a71a4 MPUOPHUTETOM SIBIIIOTCS 3aaHUs Ha
OOBSCHEHUE TPOTEKaHUSI (PUIMYECKUX SBICHHM M TMPOIECCOB B OKPYXKaIOIIEH
KU3HM, TpeOyronue BblOOpa (U3MYECKOW MOJEIM i CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B coorBerctBUM ¢ TpeboBanusiMu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OO0ECIeueHUI0 y4eOHOro rpoliecca 0a3oBBI ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEIHETO O0IIET0 00pa30BaHusl JOJKEH U3ydaThCs B YCIOBUAX
MpeAMETHOTO KaOuHeTa (PU3MKU WM B YCIOBUSIX MHTETPUPOBAHHOTO KaOHWHETa
MpPEeAMETOB €CTECTBEHHO-HAy4YHOro LHKjiIa. B kabuHeTe (PU3NKUA [OMKHO OBITH
HeoOXxoauMoe J1abopaTtopHOe OOOpYIOBaHHME JUIsl BBIMOJHEHUSI YKa3aHHBIX B
nporpaMMme o GU3MKe YUYEHUUYECKUX MPAKTUUECKUX paboT U JIEMOHCTPALIMOHHOE
o0opy10BaHHUE.

JleMoHcTpanuoHHOE OoOOpyAoBaHue GOpPMUPYETCS B COOTBETCTBHUU C
OPUHITUTIOM MHUHUMAJTBHOW JTOCTATOYHOCTH U  00ECIeUrMBACT TIOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTPAIMN IS
WCCIICIOBAHUS  W3YYaeMBIX SIBICHUH W  TIPOIECCOB, OMIHUPUYCCKUX H
(byHIaMEHTATLHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyAOBaHUE MJISI YYEHHYECKUX MPAKTUYECKUX pabdoT
dbopmupyeTcsi B BHUJIE TEMATUYECKUX KOMIUIEKTOB M 00€CHEeYMBAETCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHueckrue KOMIUICKTHI
1abopaToOpHOTrO OO0OPYIOBAaHUSI JOJKHBI OBITh IMOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BHJIE ITU(MPOBBIX JTaOOpaTOPHi.

OCHOBHBIMH LIENIIMU U3YyUeHUs (U3UKU B 001IeM 00pa30BaHUU SIBIISFOTCS .
dbopMupoBaHue HWHTEpeca W CTpPEMJIEHUA OOYy4YalOIIMXCS K HaydYHOMY
W3YYCHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYalTbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJI€ MO3HaHus U POopMHUpPOBaHUE
MCCIICIOBATEIHLCKOTO OTHOMIEHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTara HU3YUYCHUs
OCHOB CTPOCHHS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;
dbopMHupoBaHWE YMEHHH OOBSCHATH SIBICHHS C HWCIOJB30BAaHUEM
(bU3UYeCKUX 3HAHUHN W HAYIHBIX JTOKA3aTEIhCTB;
dbopMHupOBaHUE TPEICTABICHUNA O PONM (PU3UKHU JJIST PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTH.

JlocTikeHue 3TUX I1enell o0ecreunBaeTcsl pelieHueM CIEAYIONUX 3a1a4d B

MpoIlecce U3yYeHus Kypca pU3MKHU Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:



MpHUOOpETEHNE CHUCTEMBI 3HAaHUU 00 001X bU3uIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIpHYIO  (DU3WKY, ODJICKTPOAMHAMUKY, KBAaHTOBYK (U3UKY U
AJIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHWE YMEHHA TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
OOBsICHeHUS (U3UYECKUX SBJICHUM B TPUPOJAE U IS TPHHITHSL
MPAKTUICCKUX PEIICHUN B TOBCEIHEBHOM JKHU3HH,

OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOUN
bu3nYecKoil MOMENbI0, 3a1ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3nanue GU3NIECKON MOJICINH, aJIcKBATHON YCIOBUSIM 3aJ1a4H,
MOHNUMaHWe (PU3NUYECKUX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPONCTB M TEXHOJIOTHYECKUX TIPOIECCOB, X BIUSHUAS Ha OKPYKAIOIIYIO
cpeny,

OBJIAJICHUE METOJIaMU CaMOCTOSATEIHLHOTO TUITAHUPOBAHUS W TMPOBEACHUS
(GU3HYeCKNX HKCIIEPUMEHTOB, aHANIW3a M HWHTEpPHpeTanuu WHpopmaiuy,
OTIpEJICIICHHSI TOCTOBEPHOCTH TIOJYICHHOT'O pe3yiIbTaTa,

CO3aHME YCJIOBHUH JJIA Pa3BUTHS YMEHHHN MPOEKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOM JEATEIBHOCTH.

Ha wmsydenwe ¢usukum (0a30BBI ypoBeHb) Ha YPOBHE CpEIHEro OOIIETo
obpazoBanus orBoauTcs 136 wacos: B 10 kiracce — 68 yacoB (2 yaca B Hene0), B
11 xnacce — 68 yacoB (2 yaca B HeZIEJIIO).

[Ipennmaraemeiii B mporpamme 1o (HU3UKE TMEpeUYeHb JTa0OPATOPHBIX U
MPAKTUYECKUX padOT SBISCTCS PEKOMEHIOBAaHHBIM, YUYHUTETh JETAeT BBIOOD
MPOBENICHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHAWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroLUXCs.



COIEPKAHUE OBYYUEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO NO3HAHUS

dusnka — Hayka o npuponae. Hayuneie MeTOABI MO3HAHUSA OKPYKAIOLIETO
mupa. Poib 3KcriepuMeHTa YW TEOPUHM B IPOLIECCE IO3HAHUSA INPUPOIBI.
DKCIEpUMEHT B (PU3HKE.

MopenupoBanue (puanueckux sBJICHUN U TpoiieccoB. HayuHble THUIOTE3HI.
dusnueckrue 3aKOHbl U TEOPUHU. ['paHUIIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyuHUMT COOTBETCTBUS.

Ponp u mecto ¢uzuku B POpMHPOBAHUU COBPEMEHHON HAay4YHOU KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JHOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ HUGPPOBBIE U3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JTATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannyeckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUS.
Cucrema orcuéra. TpaekTopus.

[Tepemernienne, ckopocTh (CpefHssi CKOPOCTh, MTHOBCHHAs CKOPOCTH) H
YCKOPEHUE MAaTEPUAIBHOM TOYKH, MX MPOCKIMM HA OCH CHUCTEMBI KOOPIMHAT.
CiioxxeHune nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PABHOYCKOPEHHOE MpsIMONMHENHOE ABWKeHue. ['paduku
3aBUCUMOCTH  KOOPAWHAT, CKOpPOCTH, YCKOPEHHs, IYTH U [EPEMEIICHUS
MaTepUaIbHONW TOYKH OT BPEMEHHU.

CBobOomHOE mazieHne. Y CKopeHne CBOOOIHOTO TaICHHUS.

KpuBonuueitnoe  aBWkeHWe. [[BH>KEHME  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTH C IOCTOSTHHOM 110 MOIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs
ckopocTs. [lepron u yactora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE. CIHIAOMETD,
JIBH>KEHUE CHAPS0B, LICMTHBIE U PEMEHHBIC MTEPEAAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILUTFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

IIpeo6pa3zoBaHue ABMKEHUIN C UCTIOJIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3AyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGnionenue aBuxkeHusi Tena, OpOUIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHust CBOOOHOTO MaICHHUS.

Hamnpasnenune ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yuyeHne HEpaBHOMEPHOIO JIBMKEHUS C LEIBIO ONPENEIICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHHUS MEXAY NyTAMHU, ITPOHMIECHHBIMU TEJIOM 3a
MIOCJIEOBATENbHBIE PABHBIE NIPOMEXKYTKH BpPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IIapUKa B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Teaa, OPOIIEHHOTO0 TOPU3OHTANIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amumes.  IlepBeii  3akoH  HproToHa.
NuepuymanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [Ipunnun cyneprosunuu cui. Bropoit 3akon HeroToHa
IUIS MAaTEpUAIbHOU TOUKH. TpeTunid 3akoH HpI0TOHA 119 MaTepHUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Tspkectu. llepBas kocMmuyeckas
CKOPOCTBb.

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

Tpenue. Bunsl Tpenus (mokost, ckoimxkenus, kadenus). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUsSI U cuia TpeHus nokos. Koaddunment tpenus.
Cuta COnpOTUBIICHUS TTPU JIBUKEHHUM TeJa B )KUJIKOCTH WJIH rase.

[locTynaTenbHOE U BpanaTeabHOE ABUXKEHUE aOCOTIOTHO TBEPOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpaumeHusd. llnedo cuibl. YcnoBus
paBHOBECHS TBEPLAOIO TETA.

TexHruueckrne yCTpONCTBA M IMPAKTUYECKOE NPUMEHEHUE. TMOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBIIEeHVE MHEPLIUM.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

Cnoxenue cui.

3aBUCUMOCTh CHJIBl YIPYTOCTH OT JieopMaIinu.

Hesecomocts. Bec tena npu yCKOpEeHHOM NOABEME U MAJCHUMU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
pE3UHOBOM 00pasiie, OT ux AedhopMalluu.

UccnenoBanne ycinoBUW paBHOBECHA TBEPAOrO Tela, HMEKOUIEr0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Mmnynsc MaTepuaibHOW TOYKM (Tea), CHCTEMbl MaTePUAIBHBIX TOYECK.
NMnynbc Cuiabl M M3MEHEHHE UMITYJIbCA Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeaktuBHOE NBUXKEHUE.

Pabota cuibl. MOIIIHOCTE CUJTBI.

Kunernueckass sHeprusi marepuaibHOM TOYKU. TeopeMa 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[TorennmanpHas SHEprus. [TorenuuanbHas SHEprus YIpYyTo
neopMUpoBaHHONW  TpYyKuUHBL.  [loTeHImanpHas HHepruss Tena  BOIU3HU
MMOBEPXHOCTH 3EMIJIH.

[loreHnmanbHple W HENOTCHIMAJIbHBIE  CHUIBL. CBsizsb  paboOTHI
HEMOTCHUHUAIBHBIX CHJI C M3MEHECHHEM MEXAHUYECKOM JIHEPruy CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TeXHUYECKHE YCTPOUCTBA M MPAKTUYECKOE IMPUMEHEHUE. BOJOMET, KONED,
MPYXUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexo MOTEHIIMAILHOM SHEPTUU B KWHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

N3yuenne abCOMIOTHO HEYNPYroro ynaapa € MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

NccnenoBanue cBsizu padOThl CHIIBI ¢ U3MEHEHUEM MEXaHUYECKON SHEepruu
TeJIa Ha IPUMEPE PACTSKECHUS PESUHOBOIO XKIyTa.

Pa3nen 3. MousiekyasipHas (pu3nka U TePpMOTUHAMHKA

Tema 1. Ocroébt moneKynapHo-KuUHemu4uecKoil meopuu

OCHOBHBIE MOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. Juddysus. Xapakrtep ABUKEHUS U
B3aMMOJICMCTBUSL YacCTHI[ BellecTBa. MoJaenu CTpOCHUs Ta3oB, XKUIAKOCTEH U
TBEPJBIX Te U 00BSICHEHNE CBOICTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosekyll. KonnuectBo Bemectna. [loctostnHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usMmepenue. lllkana temneparyp
Llenbcns.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJIeaIbHOrO Tra3a. AOCOIIOTHas TeMrmeparypa Kak mepa
CpelHEell KWHETUYECKOM HHEpPruM TEeIUIOBOro IBWKEeHMsS vacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBIL. YpaBHeHHME MeHnneneeBa—Knanelpona.
3akoH JlanbToHa. M3omponecchl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJWYECTBOM
BelmiecTBa. ['paduueckoe mpeacTaBiIeCHUE H3OMPOIIECCOB: HM30TEPMaA, H30XO0Pa,
n3obapa.

TexHudeckue yCTpoWCTBA M MPAKTUUYECKOE NPUMEHEHHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITh, JTOKAa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHHUIM.

OmnbIThl 10 TUdPY3UU KUKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBUYKEHHUS.

Mogens onbiTa HTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS.

Mogenb, WILTIOCTpUpYIOIasi IPUPOY TaBJIEHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WIUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSIHUS HJI€alIbHOTO Trasa,
M30MIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomoi

Omnpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE M3MEPEHUU
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpPaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXTY IMapaMeTpaMu COCTOSHUS pa3peKEeHHOTO
rasa.

Tema 2. OcHosbt mepmoOUHAMUKU

TepMmoauHamuueckass cucremMa. BHYTpeHHss dHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U c1ocoObl €€ n3MeHeHus. KonnuecTBo TemioTsl U padboTa. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HJAealbHOTO  raza. Buuabl  Temjuonepeaaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3yueHHE. YJIeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMnoThI npu Terionepeaaye.

[lonsitue o0 ammabatHOM miporecce. llepBbIil 3aKOH TEPMOJUHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOAMHAMHUKU K wu3ompoiieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMoCTh MpoIeccoB B IPUPOJIE.

TennoBeie  Mamuubl.  [IpuHIUOBI ~ [EUCTBUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanuss SHEpruM B TEIUIOBBIX MammuHax. KoadduiueHnt moae3Horo
nerictBus TerioBod MamuHbl. [ukn KapHo m ero kosduiueHT moiae3Horo
JEUCTBHS. DKOJIOTMYECKUE MPOOJIEMbl TETLNIOAHEPTETUKH.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHE. JBUraTelb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XONOIUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHeHrne BHYTpEeHHEW SHEPruM Tejia MPU COBEPUICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUIKM MOJ JEUCTBHEM CKaTOTO BO3/JyXa, HarpeBaHue s¢upa B
JaTyHHOU TPyOKe myTéM TpeHus (BUICOACMOHCTPAITN).

V3MeHeHue BHYTPEHHEH SHEPTUH (TeMIIepaTyphl) Tejla MPH TeIIonepeaaye.

OnpIT 1O amuabaTHOMY pacIIUpPeHHI0 Bo3Ayxa (OMBIT € BO3IYIIHBIM
OTHHBOM ).

Mogenu napoBoil TypOUHBI, IBUTATENSE BHYTPEHHETO CTOPAHUS, PEAKTUBHOIO
JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azcpecamnuvie cocmoanusn eeujecmea. Dazosvle nepexoovl

[TapoobOpazoBanue u KoHAeHcalus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHASI BJIAXHOCTh BO3AyXa. HacelmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHHUS.

Tépnoe teno. Kpucramiunueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctamuioB. Kuakue kpuctauiel. CoBpeMmMeHHble Marepuanbl. [lnaBneHue u
KpUcCTaJIu3aius. Y eabHas TemioTa miasienus. Cyonumanus.

VYpaBHeHue TenaoBoro damaHca.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TMOJYyYEHUS COBPEMEHHBIX MAaTEpPUAIIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILLIEHHBIX APOB.

Kunenue npu moHMKEHHOM JaBJICHUH.

CriocoObl 3MEPEHUS BIAKHOCTH.

HaGntonenue HarpeBaHus U MJIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJJIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepeHne OTHOCUTENIbHOM BIAXXHOCTU BO3/1yXa.

Paznen 4. DaekrpoanHamMuka
Tema 1. dnekmpocmamuka
DIIeKTpu3auus Tel. OIEeKTpUYECKUid 3apsa. JBa Buaa SIEKTPUUYECKUX
3apsiaoB. [IpOBOIHUKM, AMANEKTPUKU W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsanoB. 3akoH Kynona. ToueuHblil 31E€KTPUYECKUI 3aps/I.
Onektpuueckoe mnoisie. Hanpspk€HHOCTh  3nekTpuueckoro mons. [IpuHoun



CYyHEPIO3ULUN 3JIECKTPUUECKUX MOoJiel. JIMHNM HanpssyKEHHOCTU JJIEKTPUYECKOTO
TOJISL.

Pabora cumnm  anekrpocratuueckoro  mois.  IloreHmman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM W [HUAJIEKTPUKUA B DJIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas MpOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KOoHIeHcaTop. DNEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE. 3JIIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasl 3allUTa, 3a3€MJICHHE JJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpPyWHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M IPUHIIUIT JEUCTBUS JIEKTPOMETPA.

B3aumopelicTBrue HaA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[TpoBOIHUKH B DIEKTPOCTATUYECKOM TOJIE.

DJIEKTpOCTaTUYECKas 3aIMTa.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIONAau
IJIACTHH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUIECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuuecxuii sxcnepumenm, nabopamophuvle pabomoi

N3mepenune 3neKTpoOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnwiit 3nexkmpuueckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS AJIECKTPUUYECKOTO TOKAa.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. Y AECIBHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEITMHEHUE MMPOBOITHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MouHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYILASI CUJIa U BHYTPEHHEE COINPOTHUBJIEHWE HCTOYHUKA TOKA.
3akon OMa JIJTs TOJTHOM (3aMKHYTOM) 3JIeKTpUUecKol remu. KopoTkoe 3aMbIKaHHe.

DJIEKTpOHHAsI ~ MPOBOJUMOCTHh  TBEPIABIX  METAJUIOB. 3aBHCUMOCTh
CONIPOTUBIICHUSI METAJUIOB OT TeMIlEpaTypbl. CBEPXIPOBOIUMOCTb.

DJIIEKTpUYECKUH TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBolicTBa P—N-niepexoa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B  PacTBOpax M  pacIiulaBax  dJIEKTPOJHUTOB.
DIIEKTPONUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSTEIIbHBIN
pa3psan. Monuus. [1nasma.

TexHudeckue yCTpoWCTBA U NPAKTUUECKOE MPUMEHEHHUE: aMIepMerp,
BOJBTMETP, pEOCTAT, HCTOYHUKH TOKA, DSJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBICHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OTYITPOBOAHUKOBBIN TUOJ], TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HANPSOKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS ITWIWHIAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TJIOIA/IU TTONIEPEYHOTO CEUEHHUS U MaTepuaa.

CmenaHHOe COEAMHEHUE TPOBOJHUKOB.

[IpssiMoe wu3MepeHue SAEKTpoABMKYyIIeH cuibl. KopoTkoe 3ambikaHue
rajibBaHUYECKOTO JIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHHS] METAJIJIOB OT TEMIIEPaTyPHhI.

[TpoBOAMMOCTH FJIEKTPOJIUTOB.

NckpoBoii pa3psig 1 IpOBOJMMOCTb BO3yXa.

OIHOCTOPOHHSSI MPOBOJIUMOCTH THO/IA.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomol

N3yueHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHue sneKTpOABIKYIIEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HabOmroaenue smexTponusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kitacce oCyIIeCTBISETCS ¢
y4€TOM COJIEpKATENbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Mescnpeomemnvie nousmusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBICHUE, HAy4HbIA (hakT, TUMOTe3a, (U3UYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0JIeHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napaboia, runepOoia, ux rpa@uKud U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIUU HAa OCU KOOPJAMHAT, CI0KEHHE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B XKUBOU mpupone, nuddysus, ocMoc,
TEIIO00OMEH KHUBBIX OpraHU3MOB (BHIBI TEILUIONEPEadH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KHUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJN, KUAKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JSJIEKTPOJIMTUYECKAs JIHCCOIMAIINS,
rajbBaHUKA.

l'eocpaghus: BnaxKHOCTH BO3/lyXa, BETPhI, 0apOMETP, TEPMOMET).

Texnonoeus:. npeoOpa3oBaHUE IBHKEHUN C HCIOJIB30BAHHEM MEXaHU3MOB,
Y4€T TpPEHHS B TEXHHUKE, NOAIIMIHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHCHUS
UMIyJbca B TeXHHKe (pakera, BOJAOMET W Jpyrue), JABUTATE]b BHYTPCHHETO
CropaHus, nmapoBasi TypOuHa, ObBITOBON XOJOAWJIbHUK, KOHIAUIIMOHED, TE€XHOIOTUH
MOJYyYEHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUUECKasl 3allUTa, 3a3€MJICHHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTpYHUHBIN MIPUHTED, ANEKTPOHATPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TalIbBaHUKA.

11 KIACC

Paznen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUSA

[loctostHHblE  MarHuUTHI.  B3auMOAEHUCTBHME  TMOCTOSHHBIX  MAarHUTOB.
MarauTtHoe mnone. Bektop MarHuTHOM wuWHAyKIuU. [IpuHOun cynepno3uiuu
MAarHUTHBIX TOJied. JIMHMM MarHuTHOM WHAYKUMU. KapThHa JMHUNA MarHUTHOU
WHIYKIWU O0JI IOCTOSIHHBIX MAaTHUTOB.

MarauTHOoe 1TONE€ NPOBOAHMKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MNPSMOTO ITPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOIO
MMPOBOJIHHKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaencTsue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOayJb U HanIpaBJICHUE. [[BUKEHHE 3apsHKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pa6oTa cumsl JlopeHa.

SIBeHne DIIEKTPOMarHUTHOM MHAYKIMHM. IlOTOK BEKkTOpa MArHUTHOM
WHAYKUWWA. OJIEKTPOABMIKYILAS CHJIA WHAYKUWHA. 3aKOH JJIEKTPOMATHUTHOMU
naaykuuu dapanes.

BuxpeBoe »siexkTpuueckoe Tmoyie. ODJEKTPOABMKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUKYILIEMCS MMOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Tpasuio Jlenua.

NHaykTUBHOCTE. SIBiI€HHME CaMOMHAYKIMHU. OJICKTPOABMXKYLIas CHJIa
CaMOMHIYKLIHH.

DHEPrusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHE. TMOCTOSHHBIE
MAarHuThl, JJEKTPOMATHUTHI, JJEKTPOIABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacTULl, UHAYKIMOHHAS MEYb.



Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.

JIvHUM MHAYKIIMA MATHUTHOTO MOJIS.

B3aumopelictBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHIla Ha NOHBI AJEKTPOJIUTA.

SIBneHne 3MEeKTPOMArHUTHON UHAYKIUH.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJABHMKYIIEH CUJIbI MHAYKIIMA OT CKOPOCTH WU3MEHEHHS
MarHMTHOTO IOTOKA.

SIBneHne CaMOMHIYKLIWH.

Yuenuuecxuii sxcnepumenm, nabopamophuvle pabomoi

N3yyeHne MarHuTHOTO NOJIS KaTYIIKHA C TOKOM.

HccnenoBanne neiCTBUS MOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABIEHUS 3JIEKTPOMArHuTHON UHIYKIIUU.

Paznen 5. Kosiebanusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomazHumHle Koaeoanus

Konebarenpnass  cucrema. CBoOOJIHBIE  MEXaHUYECKHE  KoJieOaHUS.
Mapmonnueckue konebanus. Ilepuon, vactora, aMmutyga U ¢asza koueOaHUil.
[IpyxvHHBIN MassTHHUK. MaTremMaTUYeCKUl MAasiTHUK. YpPaBHEHUE TapMOHUYECKHAX
konebanuid. [IpeBpailieHre SHepruu Mpu rapMOHUYECKUX KOJIECOaAHUSIX.

Konebarenpubiit koHTYyp. CBOOOJHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaTbHOM KOJIe0AaTEeThbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHHMYECKUMU W
ANEKTpOMarHuTHeIMU KojeOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUs
SHEPTUH B UEATBHOM KOJeOaTeIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyXawMUX KoieOaHusX. BrIHYX)IeHHbIE MEXaHUUECKUE
Konebanus. Pezonanc. BeIHYK€HHbIE 2JI€KTPOMArHuTHHIE KOJIeOaHusl.

ITepemennblii  Tok. CHHyCcOMAANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaNPsKEHUS.

Tpauncdopmatop. IlponsBoacTBo, mepeaadya U MOTPEOICHUE DIIEKTPUUSCKOMN
SHEPruU. DJKOJIOTUYECKUE PUCKH MPH MPOU3BOACTBE EKTpodHepruu. Kynberypa
WCTIOJIB30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOWCTBAa M MPAKTHUYECKOE NPUMEHEHHUE. BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUHU JIEKTpOINepeay.

Jlemoncmpayuu

HccrnenoBanue mapaMeTpoB KojieOaTeabHOW CUCTeMbI (MPY>KUHHBIA WU
MaTEeMaTHYECKUN MasTHHK).



HaGnronenue 3aTyxaromux KoiaeoaHu .

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOaHUM.

Habmronenue pe3oHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcruuiorpaMMbl (3aBUCHMOCTH CHITBI TOKA M HAIIPSDKCHUS OT BPEMEHH) TS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3onHanc mnpu mocneqoBaTebHOM COCIMHEHUU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TUHUU 3JIEKTPOTNEePEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

HccnenoBanue 3aBUCMMOCTU MEPHOJIa MabIX KOJIEOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanne mnepeMeHHOTO TOKAa B IIEMM U3 MOCIEI0BATEIbHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

MexaHuueckue BOJIHBI, YyCJIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi ¥ JJiMHA BOJHBL. [lomepedyHble W MPOAOIBHBIE BOJIHBI.
Nutepdepennus u nudpakius MEXaHUUECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS U3TyYEHHs 3JEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BexktopoB E, B, V B anekTtpomaruutHoit BosiHe. CBolcTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MpeToOMIICHUE, NoJisgpu3anus, Audpakius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJH.

[IIkana 37€eKTPOMAarHUTHBIX BOJH. [IpuMeHeHHe 37IeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUUNBI paguOCBA3U U TeIEBUIeHUS. Pannonokamnusi.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEbI.

TexHudeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHKAa B TEXHUKE U MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

O6pa3zoBaHue U pacIpoOCTPaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Kone6mromeecst Teno kak UCTOYHUK 3BYKa.

HaGntonenue oTpaxeHus v MpeaoMICHUS MEXaHUYECKUX BOJIH.

Habmonenne uatepdepentinm u Audpakiimu MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOM KoJIeOaHuH.



UccnenoBanue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKCHHUE,
MpeoMIIeHHE, oJisapu3anus, Tudpakuus, UHTepPepeHITus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. I[IpAsmMonrHENHOE pacnpOCTpAHEHUE CBETA B
onHOponHou cpene. Jlyd ceera. TouedHbIi ICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOoHBI OTpakeHHs cBeTa. [locTpoeHue m3o0OpakeHUl B
TUIOCKOM 3€pKaJIe.

[Ipenomiienune cBeta. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTelNb
npenomiueHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yron mOJHOrO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceera. CnoxxHbIN cocTaB O6emoro cpeta. L[Ber.

ColOuparomiue u pacceuBarouue JuH3bL. ToHkas nauH3a. DOKycHOe
paccTosiHUEe M ONTUYECKas cujla TOHKOM nuH3bL. llocTpoeHue wuzoOpaxeHuil B
coOuparmmx U pacceuBaronux jJuH3ax. opMyna TOHKOW JUH3BL. YBeEJIMYEHHE,
JlaBaeMoe JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

BonnoBast ontuka. WuaTtepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBus HaOMIOIEHUS MaKCUMyMOB W MHUHMMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakmus cBeta. JudpakiumonHas pemeéTka. YCIOBHE HAOIIOICHUS
[JIaBHBIX ~MAKCUMYMOB TIpM  MAJA€HUH MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUu(dPaKIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHuueckne yCTpPOWCTBA M IMPAKTUYECKOE MNPUMEHEHUE. OYKH, JyIa,
(dboToanmapaT, NPOCKIHUOHHBIA ammapar, MHUKPOCKOM, TEIECKOM, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssMoIMHEWHOE pAaCHPOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTtuueckue npudopHI.

[TomHOE BHYTpEeHHEE OTpaxkeHue. Moienb CBETOBOA.

HccnenoBanue cBOMCTB M300paXKEHU B JIMH3AX.

Mopaenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6ntonenue untepdepeHiiuu CBeTa.

Habmonenue nudpakium cBera.

HabGnronenue nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TIOMOUIBIO TPU3MBI.

[TonyueHue criexTpa ¢ MOMOINIBIO TUPPAKITUOHHON PEIIETKHU.

Ha6ntonenue nomnsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3Mepenne nmokazarens NpeIoMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.
HaGmronenue nucnepcuu cBerTa.

Pa3znen 6. OcHOBBI cienMAJIbLHOH TEOPHH OTHOCUTEILHOCTH
['panunibl NPUMEHMMOCTH  KJIACCUYECKOM  MEXAHMKHM. [Toctynatet
CIICLIMATIbHOM TEOPUHU OTHOCUTEIIBHOCTH. HWHBAPUAHTHOCTh MOXYJSA CKOPOCTH
CBETa B BAaKyyMe€, IPUHUIHI OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCUTENBLHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIICHUE
JUTUHEL.
DHEPrusl U UMNYJIbC PEASITUBUCTCKOW YaCTULBI.

CBsA3b MACCBI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YAaCTULBI. DHEPIUs
TTOKOSI.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBsizu s3HEprUn (HOTOHA C €70 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.
OtkpoiTue u uccinenopanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dbotordpdexra. YpaBHenue DinmTelHa mist pororddexra. «KpacHas rpanuia»

dhororddexra.

JaBnenue cBera. OmbiTe! I1. H. JIeOGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue ycTpoHCTBAa W MPAKTUYECKOE MNpUMEHEHHE. (HOTOIIEMEHT,
(dboTomaTuuK, CoNIHEUHast 6aTapesi, CBETOUOI.

Jlemoncmpayuu

®oto3(ppeKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHETHETO PoTodPdexTa.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccessHuIO o -YacCTHIL.
IInanerapnas Mozens aroma. lloctymarel bopa. M3nydenue u mnorsouieHue
(OTOHOB TpU MEPEeXOJe aToMa C OJIHOIO YPOBHSI SHEPruM Ha Apyroil. Bumsl
criekTpoB. CIIEKTp YpOBHEN SHEPTUH aTOMA BOJOPOAA.

BonnoBsie cBolicTBa yactull. Bosusl ae bpoina. KopnyckyispHO-BOITHOBOM
Tyaau3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JTyYEHHUE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE. CIEKTPAIbHBIN
aHau3 (CIIEKTPOCKOM), Ja3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu

Mogens onbiTa Pezepdopaa.

Ornpenenenune IIMHBI BOJHBI Ja3epa.

Ha6ntonenue nuHeyaTbiX CIEKTPOB U3TYyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomoi

Ha6ntonenue nuHevyaToro cuekrpa.

Tema 3. Amomnoe s0po

DKCNIEPUMEHTBI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpOCHUS sapa. OTKpeITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesleHHI0  cocTaBa
paguoakTUBHOTO wu3iayueHus. CBoictBa anbda-, Oera-, TaMMa-U3ITy4YCHUS.
BrnusiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHEe TIpOTOHA U HeWTpoHa. HyknonHas monens siapa [elizenOepra—
NBanenko. 3apsan saapa. MaccoBoe unciio sapa. M30Tormsl.

Anbda-pacnaa. ODJNEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacnan. [amma-
M3JIy4YeHHUE. 3aKOH PAIMOAKTUBHOIO pacmaja.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [edext maccsl sapa.

SlnepHeie peakuuu. /lenenue u CUHTE3 AIED.

Snepnsiit peaktop. Tepmosnepubiit cunTe3. [IpobiieMbl U MHEPCHEKTUBBHI
AIEPHOUN YHEPTETUKU. DKOJIOTHUECKHUE aCIIEKThI AIEPHON SHEPTETUKMU.

DJieMeHTapHbIC YacTULBl. OTKPBITUE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIUU JIIEMEHTAPHBIX YACTHIL.

dyHaMeHTaabHbIe B3auMoeicTBU. EAMHCTBO r3nUecKoil KapTUHBI MUpA.

TexHnueckne yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: TIO3UMETP, KaMmepa
BuinbcoHna, siaepHblid peakTop, aToMHas Oomo0a.

Jlemoncmpayuu

CUY€TunK NOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

HccrnenoBanue TpeKoB 4acTHIl (IO TOTOBBIM (poTOTpadusim).

Pa3znea 8. DjeMeHTBHI aCTPOHOMHUH H acTPOoGU3NKH

DTarnbl pa3BUTHUSL aCTpOHOMUU. [IpUKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMUM.

Bupn 3Bé3mnoro Heba. Co3Be3aus, spKue 3BE3bI, IUIAHETHI, UX BUIUMOE
JIBHOKCHUE.

CoJtHeyHast cucTeEMa.

Connne. ConHeuHass akTHUBHOCTh. McTouHuk sHeprur CoJiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpajabHBIM KJAacc —
CBETHMOCTB». 3BE34bI TJIABHOM IOCIECOOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIaBHOM IMOCIEIOBATEIbHOCTU. BHYTpeHHEE CTpOeHHE



3BE31. COBpPEMEHHBIE NMPEACTABICHUS O MPOUCXOXKICHUU U 3Bomounu ConHua u
3BE3/1. DTanbl >KU3HU 3BE3I.

Mneunsiii [Iyte — Hama [Manaktwka. Ilonoxxenne m nBwxkenue ConHua B
lNanaktuke. Tunsl ranaktuk. Pagroranaktuku v kBazapel. UEpHBIE OBIPBI B sAApax
rajakTHK.

Bcenennas. Pacimmmpenue Beenennoit. 3akon Xa00ma. Pazberanue rajgakTHk.
Teopus bosbmioro B3peiBa. PeMkToBOE U3ITyYEeHHE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménubie npoOaeMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGntonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUIOKEHUN I ONpeJIeieHUs! MOJ0XKEeHUs HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3/1Ms1 CEBEPHOro MOJIyIIapus U sIPKUE 3BE3IBL.

Ha6monenus B teneckon Jlynsl, mianer, Maeunoro [lyTu.

O0o0mariee NOBTOpeHUue

Ponp ¢u3ukm U acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH,
COIMATBLHOM U ATUYECKON chepax NesTeILHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTUHE MUPA, pOJib (HU3NYECKON TEOpUu
B (opMupoBaHMM TPEJNCTABICHUN O (QuU3NUECKON KapTUHE MHpaA, MECTO
(du3nYecKol KapTUHBI MUpa B OOILIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPECTABIEHUN O IPUPO/IE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 11 kitacce ocymiecTBIseTcs ¢
YYETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€H C KypcamMud MaTE€MaTHUKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Meorxcnpeomemnvle nonsmusl, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAy4YHOIO
MO3HAHUS: SIBICHUE, HAy4HbIA (hakT, TUMoTe3a, (U3UYEecKas BEIMYMHA, 3aKOH,
Teopusi, HaOII0IeHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHHE CHUCTEMBlI YPAaBHEHHM, TPUTOHOMETPHUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M HMX IMPOEKIMM HAa OCU KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NpPU3HAKK TOAO0O0US TPEYTrOIbHUKOB,
onpeieNieHue MIoNaau MI0CKUX GUryp u oobeémMa Tel.

buonocus: »nekTpudeckue SIBJICHUS B KUBOM NpUpOJE, KoJeOaTeabHbIe
JIBH)KEHUS B )KMBOMW MPUPOJIE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, AEUCTBUE
paaraluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAsI CTPYKTypa TBEPABIX
TeN, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIIIMYECKOW PEIIETKH, CHEKTPaTbHbBIN
aHaJIu3.



l'eocpagpus: MarHuUTHBIE TONIOCA 3€MJIM, 3alleXd MAarHUTHBIX  PYI,
(dhoTochEMKa 3eMHOU MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocusa: INHWHWUW DIIEKTPOINEpEeNad, TEHEPATOpP NEPEMEHHOrO TOKa,
3JEKTPOJIBUTaTENb, WHIYKUMOHHAS II€Yb, pajap, PaAUONPUEMHHK, TEIECBU30D,
anteHHa, tenedoH, CBY-neub, MPOEKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®du3WKa» Ha YpOBHE CPEIHEr0 OOIIEero
obpazoBanus (0a30BBIN YpOBEHB) MOKHO OOECHEUUTH JMOCTHIKEHUE CIICTYIONIHX
JMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JAUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YyIbTAThl OCBOCHUS yueOHOro nmpeamera «Dusuka» JOIKHbBI
OTpakaTb TOTOBHOCTh H CHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBAThHCS
chopMUpPOBAaHHONW BHYTpPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIINECTBa, PACIIUPEHHE >KU3HEHHOTO
ONBITa W OIbITA JCSATEIBHOCTH B IPOIECCE peATU3alldi OCHOBHBIX HAIlpaBICHUUN
BOCHUTATEIbHOM JIEATSIbHOCTH, B TOM UHCJIC B YACTH.

1) rpaIaHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIUK O0YYAIOIIEroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA,

MNPUHATHE  TPAJUIUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JTE€MOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTHh BECTH COBMECTHYIO HEIATEIBHOCTh B MHTEpPECAX TPAXKTAHCKOTO
oO0111ecTBa, y4acTBOBaTh B CAaMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
UX QYHKIHUSIMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPHOTHYECKOI'0 BOCIIMTAHUS

c(hoOpMHPOBAaHHOCTH POCCUMCKOU TpaXk JaHCKOM UIACHTUYHOCTH,
MaTpUOTU3MA,;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3BUKHU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0 W MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCJE B
NEATEIbHOCTU YUYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJa B MOCTPOCHHUE YCTOWUHUBOTO OYIyIIEro;

4)3cTEeTHYECKOro BOCIIHTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYas 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETO (PU3NYECKOU HAYKE,



5)TpyaoBoro BOCNHTAHUS:

HHTEpEC K pa3IudHbIM cdepaM NpoecCHOHATBHON eSITEIbHOCTH, B TOM
YUCJIEe CBA3AHHBIM C (DU3UKOUN M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO U caM000pa30BaHUIO B 001acTH
(bU3MKU Ha MPOTSHKEHUH BCEH YKU3HM;

6)3K010rH4€CKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJOTUYECKON KYyJIbTYpPbI, OCO3HaHUE TJI0OAIBHOTO
XapakTepa 3KOJOTHIECKUX IpodiieM,

IJIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUN B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHUS LEJIEH YCTOWYUBOTO Pa3BUTHUS YEIIOBEUECTBA,;

paclIupeHue OmbITa JAEATEIBHOCTH HJKOJOTHYECKOM HAIpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHMH 110 (PU3UKE;

7)IeHHOCTH HAYYHOT0 MO3HAHWSI

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3HUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH B IIpOIlecCe
U3yueHUs: (PUBUKH  OCYIIECTBISATH MNPOEKTHYI0O U  HCCIENOBATENIHCKYIO
NEeSATeNbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUS
Ba3oBble JlornyecKue AeiicTBHSA -
CaMOCTOSITETILHO  (hopMynmHpoBaTH ¥ aKTyallM3MpPOBATH  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpEeNeNATh IEIH JSATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPHTEPHH HX
JTOCTIIKEHNS,
BBIABJIIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYHMS B  paccMaTPHUBAEMbBIX
(bU3UYCCKHX SBIICHHUSAX,
pa3pabaThiBaTh IUTAH PEUICHUS TPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MaTepHUATbHBIX U HEMaTepUaIbHBIX PECYPCOB,;
BHOCUTH KOPPEKTHBBI B JIEATEITLHOCTh, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHHBATh PUCKH ITOCIIEICTBHI ICATEILHOCTH,
KOOPJIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE IIPU PEIICHUN KU3HECHHBIX IPOOIIEM.
Ba3oBble ncciienoBaTeIbCKIE JeHCTBHA .
BIIAZICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUECBHIMH TIOHATHSIMH W METOJaMHU
(dbu3nYecKol HayKH,



BJIaJIETh HAaBbIKAMU YYEOHO-HCCIIEIOBATEILCKONW U MTPOCKTHON ACSATEIbHOCTU
B 00yacTu (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MOUCKY
METOJIOB pelieHusi 3a7ad (U3UYECKOro COJACpKaHMs, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B TO3HAHUS,

BJIQJIETh BHUJIAMHU JIEATEIILHOCTH MO TMOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallid, NpeoOpa3oBaHUI0 MU TPUMEHEHHIO B PAa3IUYHBIX Yy4eOHBIX
CUTyaIUsX, B TOM YKCIIE MIPU CO3IaHUU yU4€OHBIX MPOEKTOB B 00JIaCTH (PUBUKH;

BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Yy €€ peIlIeHHs], HaXOJUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATH TOJIYYEHHbIE B XOJE pEIICHUs 3aJayud  pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

cTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00Opa3oBaTEILHOU
JESATETbHOCTH, B TOM YHUCJIE MPU U3YYEHUU (PUBUKHU;

JaBaTh OLIEHKY HOBBIM CUTYyAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUs MO0 (U3UKE B MPAKTUYECKYHO OOJaCTh
KUZHEICSATEIHbHOCTH,

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTell;

BBIJIBUTaTh HOBBIE UJIEH, MpeJjIaraTh OpUTrMHAIBHBIE TOJAXObI U PELICHHUS,

CTaBUTh MPOOIEMBI U 33]]aUH, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

Pab6ora ¢ unpopmaumei:

BJIaJIETh HaBBIKAMU MONy4YeHUs] MHGOpPMALUKU (PU3UUECKOTO COAEpPIKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOWUCK, aHAJIN3,
CUCTEMATH3alUI0 W HUHTEpIpeTanuio UHGOpPMAlUU Pa3IUYHBIX BUJIOB U (PopM
MpeACTaBICHNUS;

OLICHUBAThH JIOCTOBEPHOCTh HH(POPMAIIHY;

UCIONb30BaTh  CPEACTBA HMH(POPMALIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX
3a7a4 € COOoAcHHEeM TpeOOBaHUM SProHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHUS], TMPABOBBIX M  ATUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOMN O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOr0 COJEpKaHUS B Pa3IUYHBIX (opmaTax c
y4€TOM Ha3HayeHUs MH(GOPMAIIMU U 1I€JIEBOM ayIUTOPUHU, BEIOMPAsT ONTUMAIIbHYIO
dbopmy npescTaBiIeHUsI U BU3YyaIU3allUH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYHIECTBJISITH ~ OOIIEHWE Ha ypokKax (U3NKA U BO BHE-ypPOUYHOU
NeSATEeNbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM  KOH(QIMKTHBIX CHUTyallUd ©  CMAr4aTh
KOH(JIUKTHI,

Pa3BEPHYTO W JIOTUMYHO M3JIaraTh CBOK TOYKY 3PEHUS C HUCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWBUAYAIBHOU
paboTHI,

BBIOMpaTh TEMAaTUKYy U METOAbl COBMECTHBIX JEHUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaXXJAO0r0 YJIEHA KOJUIEKTHBA;

MPUHUMATh [EIM COBMECTHOW  JESATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJAWHHUPOBATh JEUCTBUSA MO €€ TOCTHXKEHUIO: COCTAaBIATH IUIAH JCHCTBUHU,
pacrpenensaTh pojau C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJdbTaThl
COBMECTHOM pabOTHI,

OLICHUBATh KadyeCTBO CBOEro BKJIaJa WU KaXKJIOr0 YYaCTHHKAa KOMAaHIbI B
001K pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBBIE MPOEKTHI, OLEHHUBAaTh HJAEU C TNO3WUIMU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAUNMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETHYECKOE IOBEACHHE B PA3JIUYHBIX
CUTYaIUsX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBePCcAJbHbIE YUeOHbIE [1eliCTBUSA
Camoopranuzauus:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATENIbHYIO JEATENbHOCTh B 00JIACTH
(U3UKKM W aCTPOHOMHH, BBIABJISATH MPOOJIEMBI, CTaBUTb U (OPMYIUPOBATH
COOCTBEHHEIE 3a/1a4U,;

CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PEIICHUS] PacCYETHBIX M KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEANIOYTEHU;,

J1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupsaTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYAMUIMU B 00JacTH
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAIBLHBI MHTEJLJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM,

BJIaJICTh  HABBIKAMU  [O3HABATENILHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JIEUCTBUH U MBICIUTEIbHBIX MPOIECCOB, HX PE3YIbTATOB W
OCHOBAHUU;



HCIIOJIB30BaTh MPUEMBI pedICKCHY JJIs OIEHKH CHUTYaIlud, BHIOOpAa BEPHOTO
pEIICHNS,

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHUS IO X
CHIKCHHUIO,

MpPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHajJu3e pPe3yJIbTaToB
TeSTEHHOCTH,

MPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MpPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHajJu3e pe3yJIbTaToB
TeSTENBHOCTH,

MPU3HABATh CBOE MPABO W MPABO APYTHUX HA OIMIHOKH.

B mporecce AOCTMXEHUS TUYHOCTHBIX PE3YJIhTATOB OCBOCHHS TPOTPAMMBI
no ¢u3uKe A YpPOBHS cpeaHero oOmero oOpa3oBaHusi y 0OOy4aromuxcs
COBEPIIIEHCTBYETCS AMOIIMOHATHLHBIN WHTEJUIEKT, TIPEIIOTaratonui
c(hOpMHPOBAaHHOCTb.

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AIMOLIMOHAEHOE
COCTOSIHUE, BUCTHh HAMPABICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHATBLHOU chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJMPOBAaHMS, BKIIOYAIONIETO0 CAMOKOHTPOJh, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ TIOBEIEHWE, CIOCOOHOCTh AaJalTHPOBATHCA K
OMOIMOHATHHBIM H3MEHEHUSM U MPOSIBIISITHE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHUIO TICNIA U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS W3 CBOMX
BO3MOXHOCTEW;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHMMATh SMOITMOHAIIBHOE COCTOSIHHC
ApYTHX, YYUTBHIBATh €ro0 TIPH OCYIIECTBICHUU OOINECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTLHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BHICTPANBATH OTHOIIECHUS
C IPYTUMU JIOJbMU, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3perniaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJBTATBI

K xonmy obydyenms B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaX)aTh CPOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUM

JTEMOHCTPUPOBATh Ha MpHMEpax Pojib U MeCcTO (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN JAESITEIbHOCTH JIFOJIEH;

VUYUTHIBATh TPAHULIBl MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETICH:
MaTepuagbHas TOUKa, HHEepIHAIbHAsA CUCTEMAa OTCUéTa, aOCOIIOTHO TBEPAOE TEJIO,
WJICAIBHBIA Ta3, MOJEINA CTPOEHUS Ta30B, KUJAKOCTEU U TBEPABIX TEJ, TOUCHYHBIU
AIEKTPUYCCKHUHN 3apsij MPH pelieHnr (GU3NIECKUX 3aa4,



pacro3HaBaTh (U3HUECKUe sABJICHUS (MPOIEcChl) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJEKYISPHO-KUHETUYECKOW TEOPUU CTPOECHUSI BEIIECTBA U
ANEKTPOJANHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEITHOE
JIBUKEHHE, CBOOOJHOE TAaJeHUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIHS,
B3auMoJieicTBUE Tel, TudPy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUJKOCTEH
¥ TBEPBIX TEJI, U3MEHEeHHE 00bEMa Tell TPH HarpeBaHWH (OXJIaXKICHUH), TEIIIOBOC
paBHOBECHUE, UCIIapEHUEe, KOHJCHCAllWs, IUIaBJICHUE, KPUCTAJUIU3AlUs, KUIIECHUE,
BJI&KHOCTb BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
coCcyJlie, CBSI3b MEXKAYy I[apaMeTpaMH COCTOSIHUSI Ta3a B  HM30Ipolleccax,
ANIEKTPHU3AIUS TEJ, B3aUMOCICTBUE 3apsiI0B,;

OMUCHIBATh MEXAHUYECKOE JBIXKCHHUE, HCMOIb3Yyd (PU3UYECKHE BEITUYUHBI:
KOOpAWHATa, MyTh, IMEPEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPIHsi, MOTEHIUAIbHAs YHEPTUs, MEXaHWYECKas
paboTa, MeXaHMYeCKas MOIIHOCTh, MpPHU OMNHUCAHUU NPABUIBHO TPaKTOBATh
(U3UYECKUI CMBICT HCMIOJB3YEMBIX BEJIMYMH, HX OO0O3HAYEHUS W EIUHUIBI,
HaxoJIUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY,

OMUCHIBATh H3YUYEHHBIC TEIJIOBbIE CBOMCTBA TENl U TEIUIOBHIC SIBJICHUS,
UCTONB3Yys (U3UYECKHE BEIMYMUHBI: JaBJICHUE Tras3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKasl SHEPrUsi XaOTHUECKOTO JABMXKEHUSI MOJEKYJ, CpeIHEKBaJApaTUUHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSsI »HEprusi, paboTa rasa,
KO3(DPUIIMEHT TMOJE3HOr0 JAEUCTBUSA TEIUIOBOIO JBUTraTelisd; MNpU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMbIX BEJIWYUH, UX
0003HaUeHUs] W E€IUHHUIIBI, HAXOAUTh (OPMyIBI, CBS3BIBAIOLIME JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BETUYUHAM,

OMUCHIBATh U3YYECHHBIEC SJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
siBIIeHUS (ITPOIECCHI), UCTONB3Ys (PU3NUCCKUE BETUYMHBIL. JJICKTPUUYSCKUHN 3apsi,
ANEKTPUYECKOE MOJIe, HAMPSXKEHHOCTH MOJIsSI, MOTEHI[MAJ, PA3HOCTh MOTEHIIMAJIOB,
MpU ONUCAHUM TPABUIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W €JAWHUILI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMUUHY C JPYTUMH BEIMUYHMHAMU;

aHAJTM3UPOBATH (PUBMYECKUE MPOIECCHl U SIBICHUS, UCIONB3Ys (pU3nyecKue
3aKOHBI M IPUHIMIBI. 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOW »SHEpruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIUU CWJI, MPUHIUI PaBHONpPABUS HWHEPIHUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETUYECKYIO TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOU SHEPTUU TEIJIOBOTO JBUXKEHUSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoil, MepBbId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsana, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



(bOpMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYCCKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH,;

OOBACHATh OCHOBHBbIC TMPUHIMIBI JCHUCTBHUS MallWH, NOpuOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS MX O€30MAaCHOTO HCIOJIb30BAaHUS B
MMOBCEIHEBHOU JKU3HU,

BBITIOJTHATh JKCIIEPUMEHTHI MO HCCICIOBAHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOIb30BAaHUEM TMPAMBIX W KOCBEHHBIX H3MEpPEHHI, NpPU 3TOM
dbopmynupoBath npoOieMy/3agady W TUNOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEUIOKEHHOTO OO0OpYyAOBaHUS, MPOBOJIUTH OMBIT H
(bopmMyIUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3UUYECKUX BEJIMYUH, MPU
ATOM BBIOMPATH ONTUMAIBHBIA CIOCOO M3MEpPEHMs] M MCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKHU MMOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUM, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(uUKCUpOBaTh PE3YyJAbTAThl MOJIYYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BHJI€ TaOIuUIl U TPaUKOB, JI€JIaTh BBIBOJBI 10 pe3yJibTaTaM HUCCIIEOBaHMUS,

coOJro1aTh MpaBmiia OE30MacHOr0 TPyAa MPU MPOBEJACHUU HCCIEIOBAHUN B
paMKax y4yeOHOTO »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENbCKOW M MPOEKTHOM
JESATETLHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
o0opy10BaHUS;

pemiath pacy€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UUYECKON MOJIEIbIO,
UCIIONb3Ys (PU3NUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJK3a yCIOBUS 3a/1auu
BBIOMpaTh (PU3UYECKYIO MOJIEINb, BBIACHATh (U3UUYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE NIl €€ pelleHUs], MPOBOAUTh Pacu€Thl U OIEHUBATh PEaTbHOCTH
MOJIYYEHHOT'0 3HAaUeHUsI PU3NUECKON BETUUUHBI,

penaTh KaYeCTBEHHbIE 3a/]a4i: BBICTPANBAThH JIOTUYECKH HEMTPOTUBOPEUUBYIO
LETOYKY PACCYKIEHUU C OMOpOl HAa H3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
(bu3udecKue SIBJICHUS,

UCIONB30BaTh ~ NPU  pEIIeHMH  y4yeOHbIX  3a7a4  COBPEMEHHBIE
MH(pOpPMAIIMOHHBIE TEXHOJOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINI
U TIpEeACTaBICHUs Yy4eOHON M HAYyYHO-TIOMYJISIpHON MH(OpMaLuu, MOJTYy4EeHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHUUECKH aHAIIM3UPOBATH MOJIy4yaeMyto HHGOpMAIUIO;

MPUBOJUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIero MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTH;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >XKU3HU
JUisl obecriedeHus: 0€30MacHOCTH MPU O0pallleHuH ¢ TprUdopaMu U TEXHUYECKUMHU



YCTpPOMCTBAMHU, /JII COXPAHEHHUSI 3I0POBbS U COOIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpYIIE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbl, PALUOHAIBHO PACIPENENiaTh OOA3aHHOCTU H
IJIAHUPOBATH JIESITEIILHOCTh B HECTAH/IAPTHBIX CUTYyallUAX, aJieKBaTHO OLICHUBATH
BKJIaJ] KQXJI0TO U3 YYACTHUKOB TPYIIIBI B PEIIEHUE PACCMATPUBAEMOM TPOOTIEMBI.

K koHny oOyuenuss B 11 kuacce npeameTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaX)aTh CPOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUH

JEMOHCTPUPOBATh Ha MpHMEpax Pojib U MeCcTO (HU3UKU B (POpMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHH, B MPAKTHYECKON JEITEIBHOCTH JIOJACH, IEIOCTHOCTh M E€IUHCTBO
(u3nYecKor KapTUHBI MUPA;

VUUTHIBATh TPAHULIBI MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETICH:
TOYEUHBIN ANEKTPUUECKUN 3apsif, JIyd CBETa, TOUCUHBII UCTOYHUK CBETA, SiAEpHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEb aTOMHOTO siipa MPHU PEelIeHUH (PU3NUECKUX
3aj7ady,

pacno3HaBaTh (hU3UYECKUE SABIICHUS (IIPOLIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHA M KBAaHTOBOM (DM3MKHU. dJIEKTpUUECKas MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBHUSA TOKA, B3aMMOJICHCTBHE
MarHuTOB, DSJEKTPOMArHUTHAs WHAYKIUS, JEHUCTBME MArHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM M JABIKYUIUHCA 3apsll, DJIEKTPOMArHUTHBIE KOJeOaHUs M
BOJIHBI, MPSIMOJMHEWHOE paclpOCTpaHEHHWE CBETa, OTPaXEHHE, NPEIOMIICHUE,
uHTepepeHnus, audpakmus U MOJApHU3alMs  CBETa, JUCIEPCHS  CBETa,
doTornexrpuueckuii agdext (hoTodadpdekr), cCBETOBOE AaBiICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CHeKTpa aroMa BOJOpPOJA, €CTECTBEHHass M HCKYCCTBEHHAas
PaaOaKTUBHOCTb;

OIMCHIBAaTh W3YyYCHHBIC CBOMCTBAa BeliecTBa (DJICKTPHUSCKHUE, MAarHUTHBIC,
OTNITHYECKHE, DJIGKTPUYECKYI0  MPOBOJUMOCTH  PA3NIMYHBIX  Cpel) U
DJICKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI), HCIIOJIB3Ysd (PU3NICCKUEC BEIHMUNHBI:
IJEKTPUYCCKUN 3apsj, CHJIa TOKA, DJIEKTPUUYECKOE HANpPSHKCHHUE, DJICKTPUUECKOe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIUANIOB, SJEKTPOABMKYIIAs cuja, paboTa TOKa,
WHIYKIHUST MarHuTHOro TmoJis, cuia Awmrmepa, cwia JlopeHna, WHAYKTUBHOCTD
KaTYIIKH, SHEPrusi 3JIEKTPUYECKOTO0 M MArHUTHOTO TOJIEM, MEepuoj MU dYacToTa
KojiebaHull B KoOJeOaTeJIbHOM KOHTYpe, 3apsAll M CUJla TOKa B Mpolecce
FapMOHMYECKUX JJIEKTPOMArHUTHBIX KoJeOaHuil, (OKyCHOE pacCTOsHUE U
ONTHYECKas CHWiIa JIMH3BI, MPH OMHUCAHWUU TPABUILHO TPaKTOBaTh (PU3MYECKUI
CMBICJI UCIIOJB3YEMbIX BEIWYUH, HUX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTh
dbopMmyIbl, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYH0 BEIMYHUHY C JPYTUMH
BEJIMYMHAMH,



OMHUCHIBATh HW3YyYCHHbIC KBAHTOBBIC SIBJICHUS W TMPOILIECCHI, HCMOJIb3Ys
(du3uYeCcKre BEIUYHMHBI. CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETa, SHEPrusi 1 UMNyJbc (OTOHA, MEPHUO]T TOJIypacHaaa, SHEPrus CBS3U
aTOMHBIX siiep, NpPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUIMYECKUNA CMBICIH
UCIIOIb3YEMbIX BEJIWYMH, MUX OO0O3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMU BEJIUYUHAMH,
BBIYUCIISITh 3HAU€HUE (PU3NYECKON BEIIMUMHBI;

aHAJTM3UPOBATH (PUBMYECKUE MPOIECCHl U SIBICHUS, UCIONb3Ys (DU3nUecKue
3aKOHBI ¥ MPUHIUIIBI: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEIIBHOTO U MapajuieIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH JDxoyns—JIeHna, 3aKOH DIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH TMPSIMOJIMHEHHOIO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHBI MPETOMIJICHUS CBETAa, ypaBHEHHE JuHIITeWHa 11 pororddexra,
3aKOH COXPAHEHHSI SHEPIHH, 3aKOH COXPAHEHUS HUMIYJbCa, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHsS MAacCOBOI0 4YHCIA, MOCTynaTshl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXCHUE W YCIOBUSA (TpaHMIBI, OO0JIACTH)
MIPUMEHHUMOCTH;

OMpEeNIeNATh HAMPaBICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsl POBOIHUKA
C TOKOM, cujibl Amniepa u cuibl JlopeHiia,

CTPOUTh M OIKCHIBaTh HU300pakKeHUE, CO3/1aBaEMOE IUJIOCKUM 3E€pKalioM,
TOHKOU JIMH30,

BBITIOJTHATh JKCIEPUMEHTHI MO HCCICAOBAHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIIOIB30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHHI: MpU ITOM
dbopmynupoBath mpoOieMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEUIOKEHHOTO O0OpYyAOBaHUs, MPOBOJIUTH OMBIT U
(bhopmMyIUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3UUECKUX BEJIMYUH, MPU
ATOM BBIOMPATH ONTUMAIBHBIA CIOCOO M3MEpPEHMS] M HMCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKHU MMOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIUYUMH C UCIOJIb30BaHUEM
NpSIMBIX W3MEPEHUN: TpPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYMH B BHUJIE TaOJUIl U
rpaduKoOB, JIeNIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEIOBAHUS,

coOJro1aTh MpaBmiia OE30MacHOr0 TPyAa MpU MPOBEJACHUU HCCIENOBAHUN B
paMKax y4yeOHOTO »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENbCKOW M MPOEKTHOM
JESATETLHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOIO
o0opy10BaHUS;

pemath pacy€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UUYECKON MOJIEIbIO,
UCIIONb3Ys (PU3NUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJu3a yCIOBUS 3a/1auu



BBIOMpaTh (PU3UYECKYI0 MOJIEIb, BBIACIATh (DU3UUYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE NJisi €€ pelleHUs], MPOBOAUTh Pacu€Thl U OIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAaYeHUsI PU3NUECKON BETUUUHBI,

penaTh KaYeCTBEHHbIE 3a/]a4i: BBICTPAUBAThH JIOTUYECKH HEMTPOTUBOPEUUBYIO
LETOYKY PAaCCYKIEHUU C OMOpOl HAa H3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(bu3udecKue SIBJICHUS,

UCIONB30BaTh ~ NPU  pEIIeHMH  y4yeOHbIX  3a7a4y  COBPEMEHHBIE
MH(OpPMAIIMOHHBIE TEXHOJOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINI
U TIpeACTaBIEHUs Yy4eOHON M HAYyYHO-TIOMYJISIpHON MH(OpManuu, MOJTy4EeHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAITM3UPOBATH MOJIy4yaeMyto HHGOpMAIUIO;

OOBACHATHh NPUHIMUIIBI JACHCTBUS MalIMH, OPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3inuyaTh yCIOBHS X 0€30MaCHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyO0ekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHI;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >XKU3HU
Juisl obecriedeHus: 0€30MacHOCTH MPU O0pallleHu ¢ IpUOOpaMu U TEXHUUECKUMHU
YCTpPOMCTBAMHU, JJII COXPAHEHHUSI 3I0POBbS U COOIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpYIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbl, PANUOHAIBHO PACIPENENATh OOS3aHHOCTU H
IJIAHUPOBATH JIESITEIILHOCTh B HECTAH/IAPTHBIX CUTYyallUAX, aJieKBaTHO OLICHUBATH
BKJIaJ] KQXJI0TO U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE PACCMATPUBAEMOM TPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunuyectBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P KonTtpouabnsie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUS
Bbu6nuorexa [JOK
11 ®u3KKa ¥ METObl HAYYHOTO ITO3HAHUS 2 https://m. edsoo.ru/7fA1b72
Hroro no pa3zneny 2
Paszgen 2. MEXAHUKA
Bbu6nuorexa [JOK
21 Kunewatiia > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
22 Huramiuia ! https://m.edsoo.ru/7f41bf72
Bbu6nuorexa [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOIMUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubmmorexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
Bbu6nuorexa [JOK
3.2 OCHOBBI TepMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEILIECTBA. 5 bu6mumoreka [IOK

@Da30BbIE NEPEXOBI

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




Hroro no pazzaeny

24

Paznea 4. 9JIEKTPOANHAMHUKA

Bbu6nuorexa [JOK
4.1 UIeKTpOCTaTHIA 10 https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN 31eKTprUYecKuil TOK. TOKH B 12 bu6mumoreka [IOK
' Pa3IMYHBIX Cperax https://m.edsoo.ru/7f41bf72
Hroro no pa3zneny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbie
Ne i/ P Kontpoabnbie | IIpakTnueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznea 1.9JIEKTPOAUHAMHUKA
MaruauTtHoe nose. DJIeKTpOMarHuTHas bu6muorexka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazzaeny 11
Pa3znea 2. KOJIEBAHUS U BOJIHBI
51 MexaHnudeckue U 3JIeKTPOMarHuTHbHIE 9 1 bubnmoreka [JOK
' KOJIe0aH s https://m.edso0.ru/7f41c97¢c
99 MexaHnudeckue U 3JIeKTPOMarHuTHbHIE 5 1 bubmmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
Bbu6nuorexa [JOK
23 Onrritia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pa3zneny 24
Pa3zaen 3.0CHOBBI CHEITUAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OcHOBBI crielIMaIbLHOM TEOPUHU 4 1 bubnmorexa [JOK
' OTHOCHTEIIBHOCTH https://m.edso0.ru/7f41c97¢
Hroro no pazzaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmoteka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6muoreka [IOK




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

4.3

AToMHOE A1po

Bbu6nuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazzaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU N ACTPOPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPUIUKU 7 Et?r?sj?/l;lr?feegsigroullif41097c
Hroro no pazaeny 7
Pazgen 6.0bOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o01maroniee MOBTOpeHNE 4 Et?r?s?;;?:;igr?ﬁfmwk
Hroro no pazzaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos DJIEKTPOHHbBIE

Ne Hara nudposeie

Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | o0pa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3uKa — HayKa O MPUPOLE.

1 Hayunnie MCT(})/K bl HO:I:HfHIiI 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPYXaIOIEero Mupa
Pousb 1 MecTo (puzuku B

9 (dhopMUPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIEATEIHLHOCTH JIIOIeH
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTEIHHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerkeHus. [lepemenienne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NpsIMONIMHENHOE 1 bubmumoreka [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSAMOIMHEITHOE 1 bubmumoreka [IOK
JIBHOKCHHE https://m.edsoo.ru/ff0c372¢

6 KonTtponsHas pabdora 3a kypc 9 1 bubmumoreka [IOK
KJjacca. https://m.edsoo.ru/ff0c39cc
KpuBosmHeitHoe qBuxkeHue.

7 HEI/DKCHI/IG Mare ianbﬂoﬁ TOYKH IO 1 bubmoreia HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun orHOCcUTENbHOCTH ["anumest. 1 bubmmoreka [JOK




HNuepumanbHble CHCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puniun

bu6nuorexa [JOK

9 Cymepno3unuu cuil. Bropoii 3axon
YHep H p . https://m.edsoo.ru/ff0c3be8
HeroroHa 1y1st MaTepuaabHOM TOYKH
Tpetuii 3akoH HeroToHa 114 bubmuoreka [IOK

10
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkOH BCEMHUPHOTO TroteHus. Cuia

11 TspkecTu. [lepBas kocmuyeckas bubmmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment tpenus.

13 Cuna cgn OTHBneI?I/(II:I npu BI/DI:<GHI/II/I bubmmorexa [JOK

P puA https://m.edsoo.ru/ff0c3f76
Tena B JKUJKOCTH WJIU rase
ITocTynartenpHOE U BpaliarelbHOE

14 JBUKEHHUE a0COTIOTHO TBEPJOTO TEa. bubmmoreka [JOK
MowmenTt cuibl. [liedo cuiibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tea
NMnynsc MaTepralbHONU TOUKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmumoreka [IOK
Nmnynsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMnynbca. PeakTuBHOE IBUKEHNE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckast s3Heprus MarepuajibHON bubmumoreka [IOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPIUHU

17 [TorenmanbHas sHEprus. Bbu6nuorexa [JOK




IloTennmanbHas SHEPrust ynpyro
ne(hOpPMUPOBAHHON MPYKIHBIL.
[TorenumanpHas SHEprys Texa BOIU3U
IIOBEPXHOCTH 3EMJIU

https://m.edsoo.ru/ff0c461a

18

[TorenuanpHple ¥ HENOTEHIIUATIbHbIC
cuiibl. CBs3b paboThI
HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXaHUUYECKOH
SHEpPruu

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHHUUECKOW YHEPrun
TeJa Ha MPUMEPE PaCTHKEHHS
PE3HHOBOTIO JKI'yTa»

20

KonTtponpsHas paboTa 1o teme
«Kunematuka. /lunamuka. 3aKOHBI
COXpaHEHUsS B MEXaHHUKE»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nswxenue. Auddysus

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUA U
B3aUMOJICICTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

23

Macca monexyn. KonnuectBo
BemectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmneparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

WUneansusrii raz 8 MKT. OcHoBHOE

Bbu6nuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIieparypa Kak Mepa

26 CpelHel KHHETUYECKON SHEPTUn bubmmoreka [JOK
JBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinanelipona

27 3akoH [lanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTopnas pabora

28 «HMccnenoBanne 3aBUCHMOCTH MEKIY
napaMeTpamMmy COCTOSTHHUSI
pa3peKEeHHOTo ra3a»

29 N3onpornecchl B Ha€abHOM Ta3e U ux Bbu6nuoreka [JOK
rpaduyuecKoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTrpeHHss 3Heprus
TEPMOAMHAMUYECKONW CUCTEMBI U

30 cnocoObl e€ n3MeHenus. Koimuecto bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrus OJJHOATOMHOIO UJEATIBHOTO
rasa

Bbu6nuorexa [JOK
31 Bryet Teruionepeay https://m.edsoo.ru/ff0c5c36
VYnenpHas TENI0EMKOCTD BEIIECTBA.
Bbu6nuoreka [JOK
32 KonuyectBo TemioTs! npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHbIN Tporecc

33 IlepBrlii 3aKOH TEPMOAMHAMUKY U €TO bubmumoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs mpo1ieccoB B Bbu6nuoreka [JOK




npupoje. Bropoii 3akoH
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicteus u KI1J1 TeroBoit

Bbu6nuorexa [JOK

3 MallWHbI https://m.edsoo.ru/ff0c600a

36 Muxn Kapno u ero KI1/{

37 DKosornyeckue mpooaeMbl
TEIUIO’HEPT €THKU

38 O6o6mmaromuii ypok «MomnekynspHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponeHas paboTa 1o teme

39 «MonexymnsipHas ¢pusuka. OCHOBBI bubmmorexa LIOK

Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKU»

40 [TapooGpazoBaHue U KOHICHCAIHUS. bubmumoreka [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCONIOTHASI U OTHOCUTEIIbHAS

41 BJIAJKHOCTB BO3ayxa. HacelieHHbIN bubmmorexa [JOK

AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u

42 amopdHbIe Teaa. AHU30TPOIHS bubmumoreka [IOK
CBOMCTB KpuctayioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaibl. CoBpeMEHHbIE MaTepHaIIbI
[TnaBneHne U KPUCTAIUTU3ALIHSL

43 VY nenbHas TEMI0Ta IMJIABICHUS bubmmorexa [JOK

s ' https://m.edsoo.ru/ff0c6708
Cybmumarus
Bbu6nuoreka [JOK
44 v 6
PABHEHHE TCIIOBOTO baiatica https://m.edsoo.ru/ff0c6820
45 DnexTpu3amus Tea. DIEeKTPUIECKUil bubmmoreka [JOK

3apsan. JIBa BUJa DIIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

IIpoBOAHUKH, TUIIIEKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXpPaHEHUS bubnnorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsaa
B3aumoneiictBue 3apsaoB. 3akoH
47 Kymona. ToyeuHbIil SlIEKTpUUECKUI bubnnorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsi
Harpsi:k€HHOCTB JIEKTPUYECKOTO
48 nosi. [TpuHnun cynepno3unuu bubmuoreka [IOK
ANEKTPUUYECKUX nosiel. JInnun https://m.edsoo.ru/ff0c6df2
HAIPKEHHOCTU
Pabora cuit 25ekTpocTaTHYeCcKOro
49 noid. Iloren I/IaHpPaSHOCTB bubmiorexa LIOK
' et https://m.edsoo.ru/ff0c6f00
[IOTEHI[AATIOB
IIpoBOIHUKY U TUAIEKTPUKU B
50 BHI;KT 0CTaTHYECKOM n?ne bubmiorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JlmsnexTpuyeckasi IpOHUIIAEMOCTh
Bbu6nuorexa [JOK
51 OnexTpoéMrocTh. Konnencaro
JICKTPOCMKOCTD HACHCATop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TJIO CKOTO
52 KOHJIeHCcaTOpa. DHEPrus 3apsHKEHHOTO bubnnorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepeHue
ANEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHUMI NEHCTBUA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOT0 IpuHTepa.
DJnexTpocTaTHYecKas 3aluTa.




3azemiieHHEe EKTPONprOOpOB

55

DNEKTpUUYECKUH TOK, YCIOBUS €r0
cywectBoBaHus. [loCcTOsIHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusienue. 3akon Oma 11t
y4JacTKa Lenu

56

[TocnenoBarenbHOE, MApaIEIBLHOE,
CMEILIaHHOE COeTMHEHHE
npoBoIHUKOB. JlaGopaTopHas pabora
«M3ydyeHue cMeIaHHOTO COeIMHEHUS
PE3UCTOPOB»

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH ANIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma i IOJTHOM (3aMKHYTOI)
anekTpuieckoi nenu. Koporkoe
3aMmbIkanue. JlabopaTopHas pabora
«M3mepenne 3/1C uctouHuka ToKa U
€ro BHYTPEHHETO CONPOTUBIICHUS»

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
CONIPOTHUBIICHUS METAJIJIOB OT
TeMreparypbl. CBEpXIIPOBOIUMOCTh

60

DNeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3IEKTPOHHBIX IIyYKOB

61

[TonmynpoBOJHHUKH, X COOCTBEHHAS U
pUMecHasi MpoBoaAUMOCTh. CBOHCTBA
p—n-nepexoxaa. [loaynpoBoaHUKOBBIE
npubopsI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNeKTpUYeCKuil TOK B pacTBOpax u

62 pacIiaBax 3J1€KTPOJIUTOB. 1 bubmumoreka [IOK
DNEKTPONUTHYECKAs JUCCOLIHAIIMS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DJEKTPUYECKUN TOK B raszax.

63 CamocTosiTeTbHBIN U 1 bubmuoreka [JOK
HECAMOCTOATEIBbHBIN paspsaa. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuuecKue npudopsl U
YCTPOMCTBA U UX MTPAKTUYECKOE bubmumoreka [IOK

64 1
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromui ypok 1 bubmmorexa [JOK
«DNEKTPOIMHAMHUKA https://m.edsoo.ru/ff0c88be
KonTtponpsHas paboTa 1o teme

66 «QnexrpocraTtuka. [1oCcTOSHHBIM 1 bubmumoreka [IOK
JNEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3NIUYHBIX Cpeaax»

67 PesepsHbiit ypok. KonTponbHas 1 bubmumoreka [IOK
pabota o Teme "DieKkTpoaMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O6o0mIaromuii ypok 1 bubmumoreka [IOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8ftc

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosnunuyectBo yacos DJIEKTPOHHbBIE
[
Jlj;_n Tema ypoxa Bcero Kontpoabubie | Hpakririeckite i[:;:ennﬂ ;Igg)al;zz:;eeﬂbnue
padoTbI padoTbI pecypenr
ITocTOsIHHBIE MAarHUTHI U X

1 B3aUMOJICMCTBHE. MarHuTHOE ToJIe. 1 bubmuoreka [JOK
Bektop MarHuTHOM MHAYKUKU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIMHU
MarauTtHO€e 10Jie MPOBOIHUKA C

9 TokoM. OnbIT Opcrena. 1 bu6muoreka [IOK
BzanmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabdora «H3yueHue 1 1 bu6muoreka [IOK
MAarHuTHOT'O OIS KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO II0JIs Ha
IIpOBOAHMK ¢ TokoM. Crna Ammepa.

4 JlaGopaTopHas pabora 1 1 bu6muoreka [IOK
«HccaenoBaHue geucTBUA https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleficTBEe MarHUTHOTO IOJIS Ha

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bub6muoreka [IOK
Cuna Jlopenna. PaboTa cubt https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexTpoMarHuTHast UHAYKIMs. [loTok

6 BEKTOpa MarHUTHOM nHaykuuu. DJ1C 1

WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM




nHaykuu Gapanes

JlaGopaTopnas pabora
«HccaemoBaHue SIBJIICHUS
3JIEKTPOMATHUTHON MHIYKLIMU»

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTE. SBNeHuE
camouHaykiuu. 3/1C caMOMHIyKUIHH.
DHeprus MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bu6nuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U X
IIPUMEHEHHUE: IIOCTOSTHHBIEC MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOJBUTATEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHIL,
MHyKIMOHHAs [1eYb

10

Oo6o0maromuii ypok «MarHutTHoe
nose. DIeKTPOMarHUTHAs UHTyKIUS»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtposnpHas paboTa 1o teme
«MarsaurtHoe 1nouie.
DNEeKTPOMAarHUTHAs MHIYKIIHS»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUUECKUE
Kosnebanus. ['apmMoHnYecKue
Kose0aHus. YpaBHEHHE
rapMOHUYECKUX KOoJeOaHHi.
IIpeBpamienue 3aepruu

bu6nuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopnas pabora
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Mablx KojaeOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH U MACCHI TPy3a»

14

KonebarenpHblii KOHTYp. CBOOOIHBIC

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJIeOaHus B
nacaJlbHOM KOJIEOATEILHOM KOHTYPC.
Awnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMArHuTHBIMU KOJIEOAHHUSIMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUHU B HJICATbHOM
KoJ1e0aTeIbHOM KOHTYpE

Bbu6nuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMKUX
KoJjebaHusx. BeIHYyKIeHHBIS
MeXxaHn4YecKHe Koyebanus. Pe3oHamc.
BriHyX/1€HHbBIE 371I€KTPOMArHUTHBIE
KoJIeOaHus

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemennsbIit Tok. CUHYCOMOATBHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOTO TOKa. AMIIUTYIHOE U
JNEUCTBYIOIIECE 3HAUCHUE CHUJIBI TOKA U
HaIpsHKEHUs

bu6nuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoactso,
nepegayda u norpediaeHue
JJIEKTPUYECKOMN S3HEPrUun

19

YCTpOUCTBO U NIPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOT0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUU JJIEKTpolepesad

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH NTPU
MIPOU3BOJICTBE EKTPOIHEPTUH.
Kynerypa ncnonb3oBanus
SNEKTPOIHEPTUN B IIOBCEIHEBHON
KU3ZHU




MexaHn4eckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb

Bbu6nuorexa [JOK

21 paclIpoCTpaHeHus U JIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
ITonepeunsle 1 NPOI0IBHBIE BOJIHBI

99 3ByK. CKOpoCTh 3ByKa. | pOMKOCTh bubnmorexa [JOK
3ByKa. BricoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHuTHbIE BOJIHBI, X

23 cBo¥icTBa U cKkopocTh. Lllkana bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMDOBI paguoCBsI3U U

24 TeneBuaeHud. Pa3BuTue cpencts
cBs13u. Paguonokamus

o5 KonTtponsHas pabora «Konebanus u bu6muoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpOCTPaHEHUE

26 CBETa B OJTHOPOJHOU CpeJie. bubmmorexa [JOK
TodeuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpakeHue cBera. 3aKOHbI OTPAXKEHUS

27 csera. [loctpoenue n3obpaxxeHuii B bubmmorexa LIOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe

28 BHYTpeHHee oTpakeHue. IIpenenpHblii bu6muoreka [IOK
YIOJl IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS

29 JlaGopatopnas paborta «M3mepeHnune bub6muoreka [IOK
IOKA3aTellsl PETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [locTpoeHne n300pakeHuil B bubnmorexa [JOK




nuH3e. opmya TOHKOH JIMH3BIL.
YBenuueHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «HMccnenoBanue cBOMCTB
M300paKeHUH B IMH3AX»
Hucnepcus cBera. CoxxHbIA COCTaB

32 6enoro csera. L{ger. JlaboparopHas
pabota «HabmoneHue aucnepcun
CBETa»

33 Wutepdepennus cera. Audpakius bu6muoreka [IOK
ceta. Judpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTh CBETOBBIX BOJIH. bu6muoreka [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckre npuOOPHI U YCTPOHCTBA U
yCJIOBUA UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl IPUMEHUMOCTH

36 KJlaccuyeckoi Mexanuku. [Toctynarel bubnmorexa [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3aMmeUIeHHe BpEMEHU U COKpallleHHE bubmoreia HOK
R https://m.edsoo.ru/ff0cfa42
DHeprust 1 UMITYIbC PENATUBUCTCKOM

38 gacTulibl. CBSA3b MacChl € JHEPTUEN U bubmorexa [JOK
HMITYbCOM. DHEPIUs TOKOS https://m.edsoo.ru/ffOcfc68
KonTtponpHas pabora «OnTuka.

39 OCHOBBI CIIeIMATILHON TEOpUHU bubmoreia HOK

OTHOCHUTCJIIBHOCTU»

https://m.edsoo.ru/ffOcf6f0




®oronsl. Dopmyna [1nanka. DHeprus

bu6nuorexa [JOK

40
U UMITyJbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 [IOK
nOIHoTEKA
41 . A.T.
Gorordexra. Ombirr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI pororddexra. Ypasuenue
42 3171HH1T6¢171)Ha Ji)lq)(boma(bgema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosddexra
JaBnenue cBera. OnwiThl [1. H.
43 JlebGeneBa. XuMHuyeckoe AEUCTBUE bubnnorexa [IOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBera
TexHHUecKue ycTpoucTBa U
MIPAKTUYECKOE TPHUMEHEHUE!
44
dboTorMeMeHT, HOTONATUHK,
CoJTHEUHast OaTapesi, CBETO IO
45 Pemenue 3agau no reMe «JI€MEHTEI Bbu6nuorexa [JOK
KBAHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OIBITEL
46 Pesepdopna no paccessHuio 0-4acTu bubmmorexa LIOK
pLopPA P t https://m.edsoo.ru/ff0d091a
[Imanerapnas Moaenb aroMa
bu6nuorexa [JOK
47 IT b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
WN3nydenune u nornomeHue (OTOHOB
48 I I/Iyr?e exoe aTOMallJl co H(()Ilo OBHA bubnnorexa [IOK
p pexO . A P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buasl criekTpoB
BonHoBEIE cBOMCcTBA YacTuUll. BoiHEBI
. . bubmuoteka [JOK
49 ne bpoiins. KopryckynspHo-BOIHOBON

nyanu3M. CioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXKACHHOC U3JTYUCHUC

50

OTKpbITHE paIHOAKTUBHOCTH. OTIBITHI

Pesepdopaa mo onpeneneHuto cocraBa

PaaAOAKTUBHOI'O U3JTYUCHUS

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiictBa anba-, 6era-, raMma-
n3ilydeHus. BiusHue
paZ0aKTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
DONeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinyyeHue

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs3U HyKJIOHOB B SpE.
SAnepHsle peakuuu. S nepHblil
peaxrop. [Ipobaemsl, mepCHeKTUBHI,
JKOJIOTUYECKHUE aCIEKThI SICPHOU
JHEPTEeTUKU

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTo b HAaOMIOIEHUS 1
pErucTpanyy JEMEHTAPHBIX YaCTHII.
Kpyrelii cron «@yHaaMeHTalIbHbIE
B3auMozeucTBusA. EAMHCTBO
¢$u3nvecKol KapTUHBI MUpPa»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro ueba. Co3sesaus,
HpKI/IC 3Bé3,Z[I>I, IIJIAHCTHI, UX BUINUMOC
ABUKCHUC. COJIHC‘-IHaSI CHUCTCMA

56

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sneprun ConHua u 3837




57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI ITIaBHOU
Mo CJeI0BaTelbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
IIPECTABICHUSI O IPOMCXOXKACHUN U
sBoonnu CosHLa U 3BE371

58

Muneunsii [1yre — Hama ['anaktuka.
ITonoxxenue n aBuxenne CoyiHLA B
lNanakrtuke. ['anakruku. YEpHble NBIPHI
B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bousboro B3psIBa.
PenukroBoe n3nydeHue.
MeraraizakTuka

60

Hepemuiennsie mpo0ieMbl aCTPOHOMUH

61

KonrponbHas pabota «DIeMeHTbI
aCTPOHOMMH U aCTPOPUIUKU»

62

Ob6o06maromuii ypok. Ponb Gpusuku u
aCTPOHOMHUHU B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMaIbHOM U
ATHUYECKOH cdepax MesTeIbHOCTH
YyeJIoBEKa

63

O6o6maromuii ypok. Pombs u Mmecto
(GU3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06maromuii ypok. Posb
¢uznyeckoit Teopuu B POpMUPOBAHUHU
npeAcTaBIeHu 0 (PU3NIECKOM
KapTUHE MUpa




Ob6o06maromuit ypok. Mecto
¢u3nyeckoil KapTUHBI MHpa B 001IeM

65 1
pSAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOAE
66 PesepBHbIl ypok. MaraurHoe mnouie. 1
DNeKTpOMarHuTHAsI UHAYKIHS
PesepBHblil ypok. Ontuka. OCHOBBI
67 CTeLUATbHON TEOPHH 1
OTHOCUTEIIBHOCTH
Pesepunslit ypok. KBanToBas ¢usmka.
Bbu6nuorexa [JOK
68 DJeMeHTHl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






