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HHOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS HAa YPOBHE CpPEAHEr0 O0OLIero oO0pa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJOKEHMM M TpeOOBaHMM K pe3ylbTaTaM OCBOCHMS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm (enepaibHON
paboueil mporpaMMbl BOCHUTAHUS U KOHLENUUHU IpenojaBaHus ydyeOHoro npeamera «®dusuka» B
oOpa3oBaTenbHbIX  opranmsanusx  Poccuiickoit  @exnepanuu, peaju3ylOLMX  OCHOBHbIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CopneprxaHue nporpamMMsl 1o (hu3MKe HampaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTUHbl Mupa oOyuaromuxcs 10—11 kmaccoB mpu oO0ydeHuu ux ¢usMke Ha 0a30BOM YpPOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOTO Noaxoa. [Iporpamma o gpusmke cooTBETCTBYET TPeOOBAHUAM
OI'OC COO k mniIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METallPpEIMETHBIM pe3yJibTaTaM
o0yuyeHMsl, a TaKXKE YYHUThIBaeT HEOOXOAMMOCTh peaju3allMd MEXIIPEIMETHBIX CBs3el (puzuku c
€CTECTBEHHO-HAYUYHbIMU Y4eOHBIMU IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbBIE LENIN U3Y4YEeHUs
¢u3uKN Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHMs, IUIAHHUPYEMBIE PE3YJbTaThl OCBOCHHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBbIE pe3yJbTaThl OCBOEHMs Kypca (U3UKU Ha GA30BOM ypOBHE, B TOM YHCIE

IPEMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

dusmka Kak Hayka o HauOoJsiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYNAs B KauecTBe y4eOHOIro
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBII BKJIAJ B CHCTEMY 3HAHUN 00 OKpYy»XKarolleM MHpE.
IkonbHBINA Kypc GU3UKK — CUCTEMOOOPa3yIOIIU ISl €CTECTBEHHO-HAYYHBIX yUEOHBIX IPEAMETOB,
IOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOLECCOB M SIBJICHUH, M3Y4aeMBIX XUMHEH,
6uonoruel, ¢pusznyeckoil reorpaduei 1 actpoHomueil. Vcnonb3oBaHue U aKTUBHOE NPUMEHEHUE
¢bu3nyecKuX 3HAHUN ONpeeNsieT XapaKTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe
HHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHHUs HOBBIX MAaTe€pHalIOB C 3aJaHHBIMU
cBoiicTBamMH U Ipyrux. M3ydyeHue GpU3uKu BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaromuxcs, B (OpMHUPOBAHHE YMEHUI NPUMEHSATh HAYYHBIH METO]
MO3HAHUS MPU BINOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHoBy kypca ¢u3uKu A7 ypOBHS CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH Pl HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEH KypC SIBJISIETCS JIOTMYECKU 3aBEPUIEHHBIM, OH
COJIEP)KUT MaTepHall U3 BCeX pPa3esoB (PM3HMKHU, BKIIOUAET KAaK BOIPOCHl KJIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM € Hel Marepuan Kypca QU3MKH OOBEIUHEH BOKpPYT
¢usnueckux Teopuid. Benynmm B Kypce siBisieTcst GOpMHUpPOBaHKE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanmuzanusi mpeanojiaraeT HCIONb30BaHHE T'yMaHUTapHOTO
noTeHIrana QU3NYecKol HayKH, OCMBICIEHUE CBSI3M pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypc GU3MKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHUS,
MNOCBALIEHHBIX HSKOJIOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pPa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 00CYKIEHHs MpOoOJieM PalMOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Ctep)XHEBBIMU dJIEMEHTaMU Kypca (HU3WKH Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUS
ABISIOTCS  (u3nueckue Tteopuu (popMupoBaHHE TMPENCTaBICHHUH O CTPYKType HOCTPOCHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB M MPHHLUUIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MpPHUpOJe, TPaHHUIAX MPUMEHUMOCTH TEOpHUHl, JUIsl OMHCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IIPOLIECCOB).
CHCTeMHO-IEATETbHOCTHBIN MOAXO0 B Kypce (M3UKU pealn3yeTcs MpeXkae BCEro 3a CuéT
OpraHMu3ali SKCIEPUMEHTAIBHON JesaTeNbHOCTH oOywarommxcs. s 6a3oBOro ypoBHsS Kypca
GU3MKM — 3TO HCIIOJIb30BAHHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B TMporpamMme Mo (PU3UKE OOBCIWHEHBI B OOIIMIA CITHCOK
YUCHHUYECKUX TPAKTHUECKUX paboT. BrlieneHune B yKa3aHHOM IepedyHe JabopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJSL M OLIGHKH, OCYILECTBJISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
mporecca UCcXols U3 0coOEHHOCTEW IIaHUPOBAHHS M OCHAlleHus kaOuHeta ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOIUMHCS YMEHHSIMH TIPOBOJMTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (PU3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHUE ylensieTcs pelieHnIo pacu€THRIX U KaueCTBEHHBIX 3ajad. [Ipu sTom mms
pacy€THBIX 3a7ay NPUOPUTETOM SBISIOTCS 3a/Ja4d C SBHO 33aJaHHON (PU3MUECKOW MOJEINbIO,
MO3BOJIAIOIINE IPUMEHSTh U3YyUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOTO pasjeiia Kypca,
TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pazfenoB. [lJig KauecTBEHHBIX 3a/1a4 TPUOPUTETOM SIBIISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBICHUN U MPOLECCOB B OKPYKAIOIIEH KU3HU,
TpeOytoniye BbIOOpa PU3NYecKol MOIEH ISl CUTyalluH PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpedoBanusimu GI'OC COO k MaTepHAIbHO-TEXHUYECKOMY 00€CIIEYEHHUIO
yueOHOoro mpoiecca 0a30BbIi ypoBeHb Kypca (M3MKH Ha YPOBHE CpeaHEro odiiero oopazoBaHus
JIOJKEH U3ydaTbCcs B  YCIOBUAX MPEAMETHOro KaOuHeTta (U3MKM WIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAyyHOro uukia. B kabunere Qusuku
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYyAOBaHHME [UIS BBITIOJHEHHS yKa3aHHBIX B
nporpaMmme o (GU3NKe YYeHHUECKUX MPaKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.
JemoHcTpanimoHHOEe  00OpyaoBaHue (QOpPMHUpPYETCSI B  COOTBETCTBUM C  MPUHIIUIIOM
MUHMMAaJIbHON J1OCTaTOYHOCTH U OOECIEeYMBAET IMOCTAaHOBKY IEPEUMCIEHHBIX B IpOrpamme 0
¢u3MKe KIIOUEBbIX JEMOHCTpallMi [ MCCIENI0BaHUS HM3yYaeMbIX SBJICHMH U IPOIIECCOB,
AMIOUPUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.
JlaGopaTtopHoe 000py/I0BaHUE [Tl YYCHUUYECKUX MPAKTUUYECKUX paboT GopMupyercs B BHUJIE
TEMaTUYeCKMX KOMIUJIEKTOB U o0ecreuMBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMILIEKThI J1a0OpaTOpPHOTO OOOPYJOBAHUS JOJKHBI  OBITH
MIOCTPOEHbI Ha KOMIUIEKCHOM HCIOJb30BaHUU AHAJOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIENISIMHU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e (QopmupoBaHuE UHTEpECA U CTPEMIIEHUS 00yUYaOIIUXCsl K HAYYHOMY M3yUEHUIO IPUPOJIbI,
Pa3BUTHE WX UHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTAaBIEHUH O HAYYHOM MeTOoAe TOo3HaHus U  (HOpMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4YeHHsS OCHOB CTPOEHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEHHI OOBSACHATH SIBICHUS C WCIOJIb30BAaHHEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJbCTB;

e (opMupoBaHHE NPEACTABICHUN O POJM (UMKU JUISL Pa3BUTHUSA JAPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTiwkenne >THX Leied oOecreynBaeTcsl pelleHHeM CIEAYIOUIMX 3ajad B Ipoliecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHusi:

e npuoOpeTeHrne CUCTEMBbl 3HaHMM 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,

TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJSAPHYIO (DM3HKY, JIEKTPOJMHAMHKY, KBAaHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;



e (opmupoBaHUE YMEHUN MPUMEHSTh TEOPETUUECKUE 3HAHUS AJIs1 00BACHEHUS QU3UUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIIEHU B IOBCETHEBHOM JKU3HU;
® OCBOEHHE CIIOCOOOB pEeIIeHUs] Pa3IMYHbIX 33/1a4 C ABHO 3a/IaHHON (U3NYECKON MOJEINbIO,
3aJa4, MMOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE CO3aHe PU3NUECKON MOJIEINH, aIeKBaTHOU
YCJIOBHSIM 33]1a4H;
e TMOoHUMaHWEC (PU3UYECKHMX OCHOB UM TIPUHIIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;
® OBJAJICHHE METOJaMH CAMOCTOSATEIHHOTO IJIAHHUPOBAHUS M MPOBEICHUS (U3HUECKUX
OKCIIEPUMEHTOB, aHAIIM3a U WHTEPIIPETalui WH()OPMAIIUHU, ONPEACIICHUS TOCTOBEPHOCTH
IIOJIy4YE€HHOT'O pe3yJbTara;
® CO3JaHUE YCJIOBUU Ui Pa3BUTUS YMEHHUM IMPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKOMN
JESTEIIbHOCTH.
Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupone. HayuHble Meronbl NMO3HaHMA OKpyXKaroumero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NUYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Pusmueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mMecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAay4yHON KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOr0 ABMKEeHUs. Cuctema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepuaibHOW TOYKH, UX IMPOEKIMH HAa OCH CUCTEMbl KoopauHar. ClloKeHHE MepeMeIleHUd U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSAMOIMHEHHOE IBMXKEHHE. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBuxeHue. JBukeHrne MaTepruaaibHOW TOUKH 110 OKPYKHOCTH C OCTOSIHHOM
[0 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast ckopocTh. Ileproa u yactora oOpalieHus.
LleHTpOoCTpEMUTENILHOE YCKOPEHHUE.

TexHu4eckue yCcTpoHuCTBa U MPAKTHYECKOE NMPUMEHEHHUE: CIIMIOMETD, ABUKEHUE CHAPS/IOB,
LEIIHBIE U PEMEHHBIE NIEpefayn.

Llemoncmpayuu

Monenb cucteMsl OTCUETA, MIUTFOCTPALIUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[Tpeobpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue BuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUSI.

Hamnpagnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOI'O IBUKEHHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBaHre COOTHOLIEHUS MEXAY MyTSIMH, IPOHACHHBIMU TEJIOM 3a MOCIEA0BATEIbHBIE
PaBHBIE IPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JBUKEHUU C HAYAJIBHON CKOPOCTBIO, PABHOU
HYJIIO.

N3ydeHne nBUKEHUS IIApUKa B BSI3KOM JKUJIKOCTH.

N3yuenue NBMXEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. Ilepserii 3akoH HeroTona. MHepruanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunnun cynepno3unmu cui. Btopoit 3axkon HbroToHa i
MaTtepualibHOM TOUKHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.



Tpenune. Buasr Tpenus (mokosi, ckoiakxkeHus, kadeHus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHUSl CKOJNBbXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuia CONpOTHBICHUS TPU
JBUKEHHUM TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENIBHO OcH BpaieHusd. [1nedo cumbl. ¥YcnoBusi paBHOBecUs TBEPAOTO
Tena.

TexHuyeckue yCTpPOHCTBA U IMPAKTHUYECKOE [PUMEHEHHE: MOJIINUIHUKY, ABUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MaJICHUH.

CpaBHEHHME CUII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxkeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHUKAKOIIUX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

Hmnynbc mMaTepuanbHOW TOYKU (Tena), CUCTEMbl MaTEpHUaIbHBIX TOYEK. MIMMyJbC CUIbl U
M3MEHEHHNE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunernyeckass sHeprusi marepuayibHOM Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOU
DHEPIHUH.

[TorennuanbHas sHeprus. [loTeHumanbHas 3Heprust ynpyro aeGopMUpOBaHHON MpY>KUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HENOTEHUUANbHbIE CHIbl. CBS3b PAOOTHl HEMOTEHLIMAIbHBIX CUJI C
VU3MEHEHHNEM MEXaHNYECKOW SHEPITUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEp, MNpYKHUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne abCONIOTHO HEYIPYroro yjaapa ¢ TIOMOIIbIO JIBYyX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHHEM MEXaHMYECKOW SHEPTUU Tella Ha puMepe
pacTsKEHUsI PE3UHOBOTO XKIyTa.

Pasznen 3. Moaekyasipaast Gu3suka 1 TepMOAUHAMHMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISPHO-KMHETHUECKOW TEOPHHM M HMX OINBITHOE 00OCHOBAHHE.
BpoyHnosckoe nwxkenue. Auddysusa. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YacCTHIl BEIECTBA.



Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJl M OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens wuneanpHoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJIAPHO-KUHETHUECKON TEOPHUH
uzieanbHOro raza. AGCOIIOTHAs TeMIlepaTypa Kak Mepa CpeHed KUHEeTHUECKOH SHEPIUU TEMJIOBOTO
IBWKEeHHMs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlambrona. M3ompoiecchl B HIACAIBHOM Ta3e € IMOCTOSHHBIM
KOJINYECTBOM BewlecTBa. ['paduueckoe npencTaBiIeHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHnyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME AMCKPETHOE CTPOEHME BeElIeCTBa, (ororpaguu  MoeKy
OpPraHMYECKHUX COCIUHECHUM.

OmnbiTe! 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBHIKEHUSI.

Mogaens onbita [lITepha.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHSL.

Mogens, HIUTIOCTPUPYIOLAs IPUPOLY JABJICHHS ra3a HA CTEHKHU COCya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UAECATIBHOTO ra3a, U30MPOILECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpeHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonuHaMuueckass cuctema. BHYTpeHHsAs SHeprus TEpPMOAMHAMHUYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KomuuecTBo TemaoTel U paboTa. BHyTpeHHss sHeprus OAHOATOMHOI'O
UJeaNbHOr0 rasa. Buasl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 06 anumabatHOM mnpouecce. [lepBbiil 3akoH TepMoauHaMUKU. [IpuMeHeHre nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padpudeckas uaTepnpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemoBele MamnHbl. [IpuHIMNBL neiicTBUS TerioBbIX MamuH. [IpeoGpa3oBaHust SHEPrUM B
TeroBbIX MamunHax. Koagdunuent nonesnoro neiicrsus temnooit mamuHbl. [ukn KapHo u ero
KO3(PUIIUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHu4eckue ycTpolcTBa U NPAaKTUYECKOE MPUMEHEHHE: JIBUTaTeIb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpriy Tesla IpY COBEPILIEHUH padOoThl: BbUIET MPOOKU U3 OYTHUIKH
noJ JeHCTBHEM CXaToro BO3[yXa, HarpeBaHue 3¢upa B JIATyHHOH TpyOke NyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tela Ipy TEIUIoNepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, PEaKTHBHOIO ABUTATENs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenne u kuneHne. AOCONIOTHAS U OTHOCUTEIbHAs
BIIQXHOCTh BO3ayXa. HacheimeHHbld map. YaempHas TemiaoTa MmapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIEPATYPbI KUIIEHUS OT JAABJICHUS.



Teépnoe temo. Kpucrammmueckne u amopdHbie Tema. AHU30TPONHUS CBOWCTB KPHUCTAJUIOB.
Kunkne kpucramnel. CoBpeMeHHble MaTepuainbl. [lnaBneHue M Kpucramnuzauus. Y aelbHas
teruioTa riaBneHus. Cyonumanms.

YpaBHeHUE TEIIOBOTO OanaHca.
TexHuyeckue YCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M ICUXPOMETP,

KaJIOPUMCETP, TEXHOJIOTUHN MMOJTYYCHUA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenre OTHOCUTENHHON BIIAXKHOCTH BO3/TyXa.

Pa3znen 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

DnexTpu3anus Tesl. DIeKTpUUecKuil 3apsas. JBa Buna snekrpuyeckux 3apaaoB. [[poBogHuky,
JURJIEKTPUKU U TIOTYTIPOBOJHUKHU. 3aKOH COXPAaHEHUs AIEKTPUUECKOTO 3aps/a.

B3aumogeiictBue 3apanoB. 3akoH Kynona. ToueuHsblil 31eKTpUYecKuid 3apsii. DIEKTPUUECKOE
nosie. Hanmpsoxk€HHOCTB 3eKkTpudeckoro mnosid. lIpuHIMn cynepno3uuuy 3JIEKTPUUECKUX IOJICH.
JIuHuK HanpsHKEHHOCTH IEKTPUYECKOTO MOJIS.

Pabora cun snexkrpocratuueckoro noss. [lorenuuan. Paznocts noreninuanos. IIpoBoaHuku
U JUBJIEKTPUKU B AJIEKTPOCTATUYECKOM Tosie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHaeHcatop. OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHeprus
3apsKEHHOT0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJEHCATOp, KOMHPOBAJIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3aumoaencTBue HadIEKTPU30BAHHBIX TEIN.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIN IJIACTHH, PACCTOSHHUSA
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHS CyIIECTBOBAHUS JJIEKTPUYECKOrO TOKa. VCTOYHMKM TOKA.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUUYECKOE CONMPOTUBIICHHUE. Y IEIbHOE CONMPOTUBIIEHUE BeniecTBa. [locnenoBarenbHoe,
NapajieIbHOE, CMEIIAHHOE COEIMHEHHE ITPOBOHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—Jlena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DNEKTPOABUKYIAsl CHJIa U BHYTPEHHEE COIPOTUBICHUE MCTOYHMKA TOKAa. 3akoH OMa mis
MIOJTHOM (3aMKHYTOH) 3JIeKTpHuecKoii 1ienu. KopoTkoe 3aMbIKaHHe.

DNEeKTpOHHAs: NPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U IPUMECHAS IPOBOJUMOCTD MOIYIPOBOIHIKOB. CBOHCTBA
p—n-niepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

ONEKTpUYECKMH TOK B pacTBOpaXx M pacllaBaX 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
JUcconpanus. JNEeKTPOIIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psal. MosHus.
IIna3zma.

TexHUYecKue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: aMIIEpMETp, BOJBTMETP, PEOCTar,
UCTOYHUKHM TOKA, AJIEKTPOHArpeBaTelIbHble MPUOOPBI, 3JIEKTPOOCBETUTENBbHBIE MPUOOPHI,
TEPMOMETP  CONpPOTHBIICHUS,  BaKyyMHBIH  JHOA, TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH IMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, IJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOe COeJMHEHHUE POBOIHUKOB.

[Tpsimoe u3MepeHHE 3IIEKTPOIBHXKYIEH cuiibl. KOpoTkoe 3aMblkaHuE TaJbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3lyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne 21eKTpOABMKYLIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIIEHUS.

HaGnronenue snextponusa.

Me:knpeameTHbie CBSI3U

Nzyuyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocCylIecTBIsSIETCS C YYETOM
coJiepKaTeIbHbIX MEXKIIPEAMETHBIX CBsI3€ll ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsmus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4HOI'O IO3HAHUS:
ABJICHUE, Hay4HbI (QakT, runore3a, (u3MyecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JTUHEWHas (yHKIMs, mapadona, runepboa,
uX rpaduku U CBOICTBa, TPUTOHOMETPUUYECKUE (PYHKIIMM: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKIUU Ha OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mMexanuueckoe IBM)KEHHE B JKHMBOHM mpupoje, Auddy3us, ocMoc, TEmI000MeH
’KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPENauH, TEIJIOBOE PABHOBECHUE), AJIEKTPUUYECKUE SBIICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KMJIKOCTEN U ra3oB, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB, AIEKTPOJIIUTUYECKAS TUCCOLMAIINSI, TalIbBAHUKA.

TI'eoepaghus: B1axKHOCTH BO3lyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUE IBMXKEHUH C HCIOJIb30BAaHMEM MEXaHH3MOB, YUYET TpPEHHUS B
TEXHHUKE, IOALIMIHUKN, HCIOIb30BAaHME 3aKOHA COXPAHEHHs HMIIyJIbca B TEXHUKE (pakera,



BOJOMET U ApPYyTHUE), ABUTATEIb BHYTPEHHETO CrOpaHHusl, MapoBasi TypOUHa, OBITOBOM XOJIOAUIBHUK,
KOHJIULIMOHEP, TEXHOJOTUHU MOTyUYECHUs] COBPEMEHHBIX MaTepHUaJIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTHH, DSJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE JJICKTPONpPUOOpPOB, KCEPOKC,
CTpYHHBI TNPUHTEp, JJIEKTpOHArpeBaTelibHble NPUOOPBI, SIEKTPOOCBETHUTENbHbIE MNPUOOPHL,
raJibBaHHKa.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHUTHL. B3auMoaeicTBUE MOCTOSHHBIX MarHUTOB. MarnuTtHoe mnose. Bekrop
MarHuTHOM MHAYKIMH. [I[prHIMN cynepno3suuyu MarHUTHBIX 110J1€M. JIMHUKM MarHuTHOM UHAYKLMH.
KaptrHa nuHMI MarHUTHOW MHYKLIMH I10JIS1 HOCTOSSHHBIX MarHUTOB.

MarnuTtHoe Moje npoBoAHMKAa ¢ TOokoMm. KapTuHa NWMHUMNA WMHAYKUMM MarHUTHOTO MOJIS
JUIMHHOT'O IIPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJAHMKA, KATYIIKU C TOKOM. OnBIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuiia Jlopenia, e€ Monyib U HampaBlieHUE. [[BHKeHHE 3apsSKEHHOM YacTHUIlbl B OTHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenia.

SIBneHne  ANEKTpOMarHUTHOM MHAYKUMK. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIUH.
DIIEKTPOABUKYILASL CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHol uuaykuuu dapazes.

BuxpeBoe »iekTpuueckoe Iose. OJEKTPOABUKYIIAs CHJIa WHIAYKIMU B IPOBOJAHHUKE,
JBHKYIIEMCS IIOCTYIIATEIbHO B OJTHOPOIHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HUE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHCTBA W NPAKTUYECKOE MPUMEHEHHME: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOJIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIMHUM MHIYKIIMM MAarHUTHOTO MOJIS.

B3aumoneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKITHH.

IIpaBuno Jlenna.

3aBUCHUMOCTb JJIEKTPOABIIKYIIEH CHIIBI MHAYKLHUHU OT CKOPOCTHM W3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBieHure caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kojiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHvle KOae0anus

KonebGarenbrast cuctema. CBOOOIHBIE MeXaHWYECKHME KojeOaHus. [ apMoHMYEcKue
konebanus. Ilepuon, uactora, ammumatyga u  ¢asza konebanuil. IlpyXMHHBIH MasTHUK.



MareMaTHyecKknii MasiTHUK. YpaBHEHHWE FapMOHMUYECKHX KoyieOaHuid. [IpeBparienue sHeprun npu
TrapMOHUYECKUX KOJIeOaHHSIX.

Konebarenbublif koHTyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KoOJeOaHHS B UACATHHOM
KOoJe0aTeJIbHOM  KOHType. AHAIOTus MEXIy MEXaHMYeCKMMH U 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPrUU B HJCAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromMX KoyieOaHWUAX. BBIHYKIEHHbIE MEXaHMYECKHE KOJeOaHus.
Pe3onanc. BeiHy:X/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbii ToKk. CHHYCOMAAQIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. IIpousBoacTBo, mnepegadya M IMOTPEOICHHE AIIEKTPUYECKOW HHEPTHUU.
OKOJIOTMYECKUE PUCKU TpU MPOU3BOJACTBE 3EKTpo3Hepruu. KynbTypa ucCHonb3oBaHUsA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpoUCTBa U MPAKTUYECKOE IPUMEHEHHUE: MIEKTPUYECKUI 3BOHOK, T€HEPaTop
IIEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHON CHUCTEMBl (MPY>KUHHBIM WM MaTeMaTHYeCKUN
MasITHUK).

HabGmonenue 3aryxaromux KojaeOaHuid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHHI.

Habmioienue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCUMOCTM  CHUJIBI  TOKa M HAmpsDKEHUS OT  BpPEMEHH) JUid
3JIEKTPOMArHUTHBIX KOJeOaHU.

Pe3onanc npu mnocnenoBaTeIbHOM COEIMHEHMHM PE3UCTOpa, KATYHUIKW WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBaHue 3aBUCMMOCTH MEPUOJIa MABIX KOJMEOaHW Trpy3a HA HUTU OT JJIWHBI HUTU U
Macchl Ipy3a.

HccnenoBaHne TMEpeMEHHOIO0 TOKa B LENUM M3  IOCJIEN0BaTEIbHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBL, ycioBHs pacnpoctpaHeHus. Ilepuoa. CkopocTe pacnpocTpaHeHus U
JuMHA BoJiHBL. [lonepeunsle v npoaoabHbIE BOJIHBL MHTEphepeHnns u nudpakius MEXaHUIECKIX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBI. YCIOBUS H3JIyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anexTpoMaruutHoi BosiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIOMJIEHHe,  moysdpu3auus,  Audpaknus,  uHTepdepeHuus.  CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloe cpeibl.

TexHnyeckue yCTpOHCTBA M NPAKTHUECKOE INPUMEHEHHME: MY3BbIKAJIBHBIE HWHCTPYMEHTHI,
yIbTPAa3BYKOBAsl JMAarHOCTHKAa B TEXHHKE W MEIUILIMHE, pajap, pPaJuONPUEMHUK, TEIEBU30P,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.



Habmioienue orpaskeHus ¥ NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYON U 4aCTOTON KOJIeOaHHA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJSIPU3allns,
nudpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsmonuHeiiHoe pacnpocTpaHeHHE CBeTa B OJHOPOJIHOW cpele.
JIyd cBeta. ToyeyHBI ICTOYHUK CBETA.

Otpakenue cBeTa. 3aKOHBI OTpaXKeHHMS cCBeTa. llocTpoeHue H300pakeHHl B IIOCKOM
3epKaie.

[Ipenominienue cBera. 3aKOHBI MpeIOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEee oTpakeHue. [IpeenbHbIil yroi MoIHOro BHYTPEHHET0 OTPasKEHUSI.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue u pacceuBaromye JUH3bL. ToHKas nuH3a. POKYCHOE pacCTOSHUE U ONITHYECKast
cuina ToHKOM nuH3bL [locTpoeHue wn300paXkeHHIl B COOMpAIONIMX W PACCEUBAIOIIMX JIMH3AX.
®opmyiia TOHKOH JIMH3BL. Y BeIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

Bonnosas ontuka. UaTepdepenius cBera. KorepeHTHbIC HCTOYHUKA. Y CIIOBUST HAOJIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTEP(PEPEHIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT€pPEHTHBIX
HUCTOYHUKOB.

Hudpakuus ceera. Judpakunonnas pemeérka. Y cIoBUe HAOMIOICHNS ITTABHBIX MAKCUMYMOB
IPU NaJJICHUH MOHOXPOMATHYECKOIO CBETa Ha JU(PAKIIMOHHYIO PEILETKY .

[Tonspu3zanus cBeTa.

TexHuyeckue YCTpPOWCTBA W TPAaKTUYECKOE MPUMEHEHHe: O4YKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(paknroHHAs peméTka,
HOJIIPOU /.

Jlemoncmpayuu

[IpssiMonuHetHOE pacnpocTpaHEHUE, OTpaKeHHEe U IMperoMiieHne cBera. OnTudeckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHe. MoJiesib CBETOBO/Ia.

UccnenoBanune CBOMCTB M300paKeHUI B JIMH3aX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Habmronenue nntepdepeHnnn cera.

Hab6monenue nudpakiuu certa.

Hab6mronenue qucniepcuu certa.

[TonyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nmoka3aresnst IpeioMICHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIAcCMYECKOM MexaHuku. llocTynaTel crnenmanbHOW Teopun
OTHOCUTCJIBHOCTU: HHBApUAaHTHOCTDb MOAayJid CKOpPOCTH CBE€Ta B BaKyyMc, IMPUHIHIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHU U COKpAIICHUC NJINHBIL.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.



CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBas pusuka
Tema 1. Dnemenmol K6aHMOGOU ONMUKU

®otonbl. ®opmyina [Inanka cBsi3u SHepruM GOTOHA C €r0 YaCTOTOH. DHEPTHsl M MMITYJIbC
dboToHa.
OtxkpeiTre u uccnenoanue pororddexra. Onbitel A. I'. Croneroa. 3akoHsl GoTodpdekra.
VYpaBuenue Ditnmreiina g porodddexra. «Kpacnas rpanuna» Gotorddexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue yCTPOWCTBA W TPAKTUYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (HOToAaTUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapnas
mognens aroma. [loctynater bopa. M3nydenune u mornomeHue (OTOHOB IMPH ITEPEXOJE aToMa C
OJIHOT'O YPOBHsI DHEpruu Ha Ipyrou. Buasl cnexktpos. CrieKTp ypOBHEH dHEPIruu aToMa BOJOPOAaA.
Bonnossie cBoiicTBa yactull. Bonusel e bpoitns. KoprnyckynsipHO-BOJHOBOM 1yanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHHE.
TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHWE: CIEKTPAJbHBIA  aHAINU3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeivyaToro crexkrTpa.
Tema 3. Amommnoe aopo
OKCIEPUMEHTBI, TOKA3bIBAIOLINE CI0XXHOCTh CTPOEHUs siipa. OTKpbITHE PaMOaKTUBHOCTH.
OmneiThl Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHUBHOro usinydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ayuyeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTtkpeITHE NTpOTOHA U HelTpoHa. Hykionnas monens sipa ['eitsenOepra—MBanenko. 3apsis
anpa. Maccooe uncio sapa. M3oTomnsl.
Anbda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-uznydenue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DHeprus cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Anepuwiii  peaktop. Tepmosinepusiii cuHTe3. I[IpoOrembl U TEPCHEKTUBBI  SAEPHOM
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
dyHIaMeHTallbHbIE B3auMOIeHCTBUS. EMuHCTBO (pr3nueckoit KapTHHBI MUpA.

TexHuuecKkue yCTpOCTBAa M MPAKTUYECKOE NMPHUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu



CYETYNK MOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oransl pa3BuTUs actpoHoMuu. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYCHHE aCTPOHOMHUH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, UX BUAUMOE JABIKEHHE.

ConneuHas cucrema.

Couniie. ConHeuHas akTUBHOCTh. Mictrounuk sHeprun ConHua u 3BE€3/1. 3BE3/bl, UX OCHOBHbIC
XapakTepuCTUKU. JluarpamMma «CHEKTpajbHBIA KjlacC — CBETUMOCTb». 3BE3IBI TJIABHOM
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb»  JJIsl  3BE34  IJIaBHOMU
nocjea0BarenbHOCTU. BHyTpeHHee crpoenue 3BE34. COBpEMEHHBIE IIPEACTABICHUS O
MPOUCXOXKACHUHU U 3Botonuu CoslHIA U 3BE3]T. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama [Nanaktuka. [lonoxenune u nmxenue Connua B [Nanmaktuke. Tumbl
ranakTuk. Pagnoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranue ramaktuk. Teopus
Bbonburoro B3psiBa. PenukToBoe u3inyyeHue.

MacmrtabHas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M € UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUHN AJIs
ompezieNieHus] TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, mianer, Mieunoro Ilytu.

O6o0maroiee NOBTOpeHUE

Ponb pusmku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITMATBHON U STHYECKON
cdepax IesTeNbHOCTH YEJI0BEKa, poJib M1 MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTUHE MHUpa, pojib (U3HUECKON Teopud B (POPMHPOBAHMM NPEICTABICHUNH O (U3HUECKO
KapTUHE MUpPA, MeCTO (M3MUECKON KapTHUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE.

Me:xnpeameTHble CBSI3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkjacce ocylecTBisieTcs € YYETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4HOI'O IO3HAHUS:
ABJICHUE, Hay4HbIl (QakT, runore3a, (u3NyecKkas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHM, TPUTOHOMETpHYECKHE (QYHKLHUHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl U HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHbBIE AJIEMEHTAPHBIX (DYHKIIHA,
MpHU3HAKU TI0I00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIATU TIIOCKUX (puryp u o0bEéma Te.

buonocus: snexTpuueckue SBICHUS B )XKUBOW MPUPOJIE, KOJIeOaTeNbHbIE TBUKEHHS B )KUBOH
MIPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE palalliy Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJIEKYyJ, KpHCTaJUIM4yecKasi CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIIETKY, CIIEKTPAIbHBIN aHATN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3E€MJIM, 3aJ€KH MAarHUTHBIX PyH, (HOTOChEMKA 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: AMHUM DIIEKTpPOIIEpeay, T'€HEepaTop IMEPEeMEHHOI0 TOKa, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TIeYb, pajap, paguonpuéMHHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpenmera «®dusuka» Ha ypoBHE cpeAaHero oOImero oobpazoBaHUs
(6a30BbIi1 YPOBEHD) JOJKHO 00ECIIEUUTh TOCTHKEHUE CIEIYIOIINX JIMYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS ydeOHoro mnpeamera «®Pu3nka» TOJDKHBI OTpakaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTpEHHEH
NO3UIUEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTALMM, IO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO
OIBITA U OIBITA AEATEIBHOCTU B MPOLIECCE peau3alii OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHON
NeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh ~ TPAKAAHCKON  MO3WIHMU  OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAJULHOHHBIX OOLIEYEJIOBEUECKUX TI'yMAaHUCTUYECKMX M JIEMOKPAaTHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTb B MHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aliuy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLIMATIBLHBIMI UHCTUTYTAMU B COOTBETCTBHUHM € UX (PYHKLUAMHU
Y Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YIEHBIX
B 00s1acTu (DU3UKHU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHMBATH CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UMHTEpEC K Pa3InYHbIM chepaM npodecCuoHaIbHOM 1S TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOW M TEXHUKOM, yMEHHME COBEpIIaThb OCO3HAHHBIM BbHIOOp Oynymed mnpodeccun u
peann30BBIBATh COOCTBEHHBIC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTh M CHOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa3oBaHMIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYyJIbTYpbhl, OCO3HAaHHUE TIJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBAHHUE U OCYILIECTBICHUE IEHCTBHI B OKpPY>KaloLIel cpejie Ha OCHOBE 3HAHMS IIeJIei
YCTOMUYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIMpeHue OIbITa JeATEIbHOCTH YKOJOIMUECKON HAIIPABICHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHWH Mo (HU3MKeE;



7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢du3nueckoil HaykH;

OCO3HAHWE LIEHHOCTH HAyYHOH JEsTENbHOCTH, FOTOBHOCTh B IPOILECCEe M3y4YeHHs (DU3UKH
OCYIIECTBIIATh IPOCKTHYIO U MCCIIEOBATEIBCKYIO IEITEIbHOCTh MHIANBH/YaJIbHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3zoBble Jlornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MpolJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEHICHUs MPOOIEMbI ¢ YIETOM aHAINM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B JEATEIbHOCTh, OIICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOODAWHUPOBATh M BBIIOMHATH pPabOTy B YCJIOBUSAX PEAITBHOTO, BHPTYAIBHOTO W
KOMOMHHMPOBAHHOT'O B3aUMO/JICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX PoOIeM.

Bba3oBble uccienoBaTebcKne 1eiCTBUS:

BJIAJCTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBHIMH MOHATHUSMH U METOAaMU (PU3UIECKOM
HayKH;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEOBATENbCKOW U MPOEKTHOW AESITeNbHOCTH B 001acTU
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIleHHs 3a/1ad
(bu3nYeCcKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMSI,

BJIAQ/IETh BHUJAMHU JIEATEIbHOCTU IO IOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEepIPETalNH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHbIX YUE€OHBIX CUTyalUsX, B TOM YHUCIJIE MPH CO3JIaHUHU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISBJISITH IPUUNHHO-CIIEICTBEHHBIE CBA3M U aKTyaJU3UPOBAThH 3a7ady, BBIABUTaTh TUIIOTE3Y
e€ peleHus, HaXO0AUTh apryMEHTHI JJIsl J0OKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh apaMeTpbl
U KPUTEPUU PELICHMUS;

AQHAJIN3UPOBATH IMOJYYEHHBIE B XOJE PELIEHUS 3alayl pe3yJbTaThl, KPUTUYECKH OLICHNUBATH
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (POpPMYIHPOBaTH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
YHClie IPU U3YYeHUH (PU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh ePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh XKU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHANbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]aUH, TOMyCKAIOIIKe albTePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HaBBIKAMU MOJTy4YeHHs] MHPoOpManuu (U3HUECKOro COAEp)KaHHUS M3 HCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh IOUCK, aHajiu3, CHUCTeMaTHU3alUio U
MHTEpHpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJIOB U (GOPM IMpe/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CPeACTBAa MHGOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHMU3allMOHHBIX 3aJad C coO0aeHueM TpeOoBaHUil



OPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THTHEHBI, PEeCypcoCcOEpPEKEHUs, MPAaBOBBIX M ATHYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEPKAHUS B PA3IMUHBIX opMaTax ¢ y4éTOM Ha3HAUCHUS
UHPOpPMALIUK H TEJIEBOW ayJUTOPHUH, BHIOMpas ONTUMAIBHYI (OpMy TpeACTaBICHHUS U
BU3YyaIIU3aIUH.

KoMMmyHukaTHBHBIE yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(IMKTHBIX CUTYallMi U CMArYaTh KOH(MIUKTBHI;

pa3BEPHYTO M JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEIICTB;

IIOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHON JIEATENBHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
10 €€ JOCTHIKCHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpereisaTbh polau ¢ Y4YETOM MHEHHU
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIA/1a U KaKJOI'0 YYaCTHUKA KOMAH[bl B OOILUI pe3ysbTar o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HJEU C IO3UMLUUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATD TO3UTUBHOE CTPATETMYECKOE MIOBEICHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBIATh TO3HABATENBHYIO JAEATEIbHOCTh B 00NACTH (PU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIbHO COCTAaBJISITh IUIAH PEHIEHUS] PacYETHBIX M KAayeCTBEHHBIX 3a7ad, IUIaH
BBITIOJTHEHHSI  MPAKTUYECKOW pabOThl ¢ yuy€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacuIupsTh paMK1 y9€OHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JienaTh OCO3HAHHBINM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (DOPMHUPOBAHHUIO U TIPOSBICHUIO IPYIUIIUUA B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:
JIaBaTh OILICHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEISM;
BIIAJICTh HABBIKAMH TTO3HABATEIHLHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;
UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYallid, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATH PEIICHUS 10 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHAIU3€E PE3YIbTATOB JIESATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



B mporecce noCTHXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMMBbl MO (U3UKE s
YPOBHsI CpeAHEro oomiero oOpa3oBaHMs Yy OOYYAIOIIMXCS COBEPILEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANoaralonuii copMHUpPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIEIO CAMOKOHTPOJb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH
3a CBOE IOBEJICHUE, CIIOCOOHOCTh aJalTHPOBAThCS K 3MOLMOHAIbHBIM MU3MEHEHUSM U IMPOSBIIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIKOYAIOLIEH CTPEMIICHHE K JOCTHXKCHUIO LEId U yCHexy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXOMS U3 CBOUX BO3MOYXKHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMAaTh SMOIMOHAIIBHOE COCTOSIHUE MAPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKHUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTH BBICTPAMBATh OTHOUICHHS C APYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE OJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax pPoJib U MecTO (PHU3MKH B (POPMHUPOBAHUH COBPEMEHHOMH
HAYyYHOW KapTUHBI MUpa, B PA3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTUW, B MPAKTHUYECKON
JESITEIbHOCTH JIIOJIEH;

YUUTBHIBaTh TPaHUIIbI IPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEJIE: MaTepralibHas TOUKa,
MHepIanbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TENO, MICAIBHBIA Tra3, MOJEIN CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPIBIX TeJ, TOYCUHBIN SIEKTPUUECKUNA 3aps] MpU pEeUIeHUH (PU3NIECKUX
3a/1a4;

pacrio3HaBaTh (pu3nueckue SBIEHUS (MPOIECChI) M OOBIACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KUHETUYECKOM TEOpUH CTPOEHMS BEIIECTBA U  DIEKTPOJUHAMHKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOTHOE MaJieHUE TN, IBUKEHHE
[0 OKPY>KHOCTH, WHEPLUs, B3aUMOJIeHCTBHE Tell, Tuddy3us, OpOyHOBCKOE IBM)KEHUE, CTPOECHUE
KHUJIKOCTeH M TBEPIBIX TeJ, U3MEHEHHEe 00b&Ma Tel MpU HarpeBaHUH (OXJAKIACHUH), TEIUIOBOE
paBHOBECHE, HCIIApeHHE, KOHJCHCAllMsl, IUJIaBJI€HHE, KpUCTAIIU3alus, KUIIEHUE, BIAXKHOCTb
BO3/lyXa, IMOBBIIICHUE JaBJIEHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napaMeTpaMM COCTOSIHUSA r'a3a B U30IPOLIECCax, IEKTPU3aLMs TEJ, B3aUMOJEHCTBUE 3aps10B;

OIKCBIBATh MEXaHUUYECKOE JABHKEHHE, UCTIONB3YS (PU3NUECKUE BETMUNHBL: KOOPANHATA, My Th,
nepeMelieHe, CKOpocTh, YCKOPEHHe, Macca Teja, Cuja, UMITYJIbC Tella, KWHETUYecKasl dHeprus,
NOTEHLMaNbHAsT HHEpPrusi, MexaHudeckas paOoTa, MeXaHHWYecKash MOIIHOCTb; MpPH OINHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIONB3YEMbIX BEJIMUUH, UX 0003HAYCHUS U €IUHULIBI,
HaXOJUTh (POPMYJIBI, CBA3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUYUHAMU;

ONKCHIBaTh M3yUEHHBIE TEIUIOBbIE CBOICTBA T€l U TEIUIOBbIE SIBJICHUS, HCIIOJIb3YS
¢duznyeckne BEIMYMHBL: JIaBlieHHWE Ta3a, TeMIeparypa, CpeaHss KHHETH4YecKas JHeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBAJApaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI dHeprus, pabora raza, Kod3((UIMEHT MOJE3HOro IEHCTBHS TEIUIOBOTIO
JBUTATENS; IPU OMMCAHUU MTPABHIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX
0003Ha4YeHHs] ¥ €IMHUIBI, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIINE JaHHYIO (DU3HUECKYIO BETUYHHY C
JPYTUMHU BETMYUHAM;

ONMCHIBATh W3YYECHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBJICHHUS
(mpotiecchbl), UCHOIB3YS (PU3NYECKHE BEIUYMHBI: SJICKTPUUECKUH 3apsif, AJIEKTpUYecKoe IoIe,
HANPsDKEHHOCTD MOJISA, MOTEHIIMAN, Pa3HOCTh MOTEHIIMAIOB; IPU ONMKUCAHUU MPABUIBHO TPAKTOBATh



(bu3nYECKU CMBICT HUCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUECHUS W €IMHULIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

aHaAM3UPOBaTh (U3NUYECKHUE MPOLECCHl U SBICHHSA, HCHONB3Ys (U3UUYECKUE 3aKOHBI H
NPUHIUIBL: 3aKkOoH BcemupHoro Ttsarotenus, |, Il m |1l 3akonpl HbloTOHA, 3aKOH cOXpaHEHUS
MEXaHUYECKON SHEPIruH, 3aKOH COXPAHEHHS HMITYJIbCA, NIPUHUUI CYNEpPHO3ULIUN CHJI, MPUHLIMII
paBHOIIPABUSl MHEPLUATIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOECHMS
BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEN KUHETUUECKON S3HEPTUH TEIUIOBOTO ABMXKEHUS MOJIEKYJ
¢ a0COJIIOTHOM TeMIepaTypoii, MEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUSI SJICKTPUUECKOTO
3apsiga, 3akoH KysjoHa, mpu 3TOM pas3inuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUSA (TPAHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPUHLMUIIBI JEHCTBUS MAIUWH, IPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHS UX 0€30M1aCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBIMOJHATh OKCIEPUMEHTHI [0 UCCIEJOBAHUIO (DHU3MUECKUX SBJICHUH U MPOIIECCOB C
UCTIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHIA, PH 3TOM (OPMYIHPOBAThH MpodiieMy/3a1aqy
U THUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEJIOKEHHOTO 000pyIOBaHWS,
MPOBOAMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIC U3MEpPEHUs (PU3HMUECKUX BEITUYHH, IIPH 3TOM BBHIOMPATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIO0JIb30BaTh M3BECTHBIE METOJbl OLIEHKU MOIPEUIHOCTEH
WU3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAy (U3NYECKUMH BEITMYMHAMU C UCIOJIB30BAHUEM IMPSMBIX
U3MEpPEHMIl, TMpU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATh pPE3yNbTaThl IMOTYYCHHON
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOJHI] U TPAQHKOB, JEIaTh BBIBOABI 110 pe3yJbTaTaM
UCCJIE/IOBAHUSI,;

coOnrofath mpaBwia O€30MacHOro Tpyda MpH MNPOBEACHUH HCCIENOBaHUI B paMKax
y4eOHOr0  JKCIEepUMEHTa, Y4eOHO-HCCIENIOBATEIbCKOM M  MPOCKTHOW  JESITENBHOCTH  C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pemarh pacy€THbIE 33Ja4M C SIBHO 3aJJaHHOM (U3NYECKON MOJIENbI0, UCIIOIb3YS (pU3NUEcKHe
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHajlW3a YCJOBHS 3a/Jayd BBIOMpPATh (U3NYECKYI0 MOJEIb,
BBIJICNIATE (PU3MYECKHE BEIMYUMHBI U (OpPMYJbl, HEOOXOOUMBIE sl €€ pelleHUs,, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTH MOJyY€HHOTO 3HAUeHUs (PU3HMUECKON BETUYMHBI;

pemarh KauyeCcTBEHHBbIE 3a/ayd: BbICTpAaUBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO ILEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]ad4 COBpEMEHHble MH()OPMAIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBaHHs, HHTEpIpEeTallid U MpeJACTaBIeHUs Y4eOHOW M HaydHO-
HOMYJISIPHON MH(pOpMAIMH, MOJTYyYEHHON U3 pPa3lIMYHBIX UCTOYHUKOB, KPUTHUUYECKU aHAIU3UPOBATh
noJiygaemMyro HH(OpMaIuio;

IPUBOANUTH MPUMEpPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX Y4YEHBIX-(DM3MKOB B pPa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM KU3HU AJI 00ecreueHus
0€30MacHOCTH MpHU OOpALIEHUH C MPUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMH, ISl COXpaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpY Kartollei cpejie;

paboTaTh B TpyIIE C BBHIMOJIHEHUEM PA3IMYHBIX COLUANBHBIX POJel, MIaHUPOBaTh padoTy
IpyNIbl, palMOHAIbHO pacHpeleNaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATENBHOCTh B
HECTaHJApPTHBIX CHUTyalUsiX, aJeKBaTHO OLEHWBATh BKJIAJ KaXIOrO0 M3 YYAaCTHUKOB TIPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pojib U MECTO (U3UKK B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJIOTHMH, B IPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUDA;



YUUTBIBaTh TPAHUIBl NPUMEHEHHMsS M3YUYCHHbIX (PU3MUECKUX MOAENeH: TOYEeUHBIN
AIIEKTPUUYECKUI 3apsil, Ty4 CBETa, TOUCYHbI UCTOUYHUK CBETA, sJiepHasi MOJENIb aToMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHNH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCh]) M OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA W KBAHTOBOM (U3UKHU: JIEKTpUUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aMMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJS HA TPOBOAHMK C TOKOM U JABIXKYIIMHCA 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, NMPSMOJIMHEHHOE PAaCHpOCTPaHEHUE CBETa, OTPAKEHHE,
npejaoMiieHue, uHTepdepeHuus, Iuppakuus | [OJApU3allUs CBEeTa, JUCHEpCUs CBETa,
doroanekrpudeckuii 3pdext (hotodrddekr), cBeTOBOE NaBiIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/JIa, ECTECTBEHHAsl U UCKYCCTBEHHAsl PallOaKTUBHOCTb;

ONHUCBHIBATh M3YYEHHbIE CBOHCTBA BEIIECTBA (IEKTPUUYECKHE, MAarHUTHbIE, ONTHYECKUE,
JIEKTPUUECKYIO MPOBOJUMOCTb PA3JIMUYHBIX CPeA) U 3JIEKTPOMArHUTHBIEC SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIMYUHBI: OJCKTPUYECKUN 3apsi, CHJIAa TOKa, DIEKTPUYECKOE
HaIpPsDKEHUE, JIEKTPUYECKOE CONMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBUKYIIAS CHIIA,
paboTa TOKa, MHIYKLIMS MAarHUTHOro Imojs, cwia Awmmepa, cuia JlopeHna, HMHIYKTHBHOCTb
KaTyIIKH, SHEPrusl 3JeKTPUYECKOro M MAarHUTHOTO IOJIeH, Mepuoja W 4YacToTa KoJieOaHui B
KoJIe0AaTeIbHOM KOHTYpE, 3aps]l M CHJIa TOKa B TPOLECCe TapMOHUYECKHX DJICKTPOMATrHUTHBIX
KosieOaHui, (POKyCHOE pacCTOSHHE M ONTHYEeCKas CWJIA JIMH3bI, MPH ONWCAHWHM MPABUIHHO
TPaKTOBaTh (PU3UYECKUIN CMBICI MCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUS U €UHUIIb], YKa3bIBATh
(bopMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMU;

OTIMCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOLIECCHI, UCIIONB3Ys (U3NIECKUE BEIUIHHBIL:
CKOpOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUsl M MMITYJIbC (OTOHA,
HepuoJl TMoJIypacmnaja, SHEpPrus CBSI3M ATOMHBIX s7ep, IPU OMUCAHUU IPABHIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHMS U €IMHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEIWYHMHY C JIPYTMMHU BEJTUYMHAMH, BBIYMCIATH 3HAUECHUE
(U3UYECKON BEITMYUHBIL;

AQHAIN3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHHS, HCHONb3YyS (QHU3NYECKHE 3aKOHBI U
HOPUHIUIBL: 3aK0H OMa, 3aKOHBI IOCIEI0BATEIBHOIO U NapalljieIbHOTO COeIMHEHHs POBOAHUKOB,
3akoH Jxoyns—JIeHma, 3aKkoH AJIEKTPOMAarHUTHONM MHAYKLMH, 3aKOH MPSMOJIMHEHHOTrO
pacipoCTpaHEHUs] CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI IPEJIOMIICHHSI CBETa, ypaBHEHHE
OliHmTeHa 11t poro3ddexra, 3aKOH COXpaHEHUS] SFHEPTUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsAJ1a, 3aKOH COXPAaHEHUsI MaCCOBOT0 YMca, OCTyIaThl bopa, 3akoH
paJMOaKTUBHOIO pacmaja, MpU 3STOM pPa3InyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBHS (IpaHuUllbl, 00JacTH) IPUMEHUMOCTH;

OIpEeNATh HAlpaBJIeHUE BEKTOPAa UHIYKIIUU MAarHUTHOT'O IOJISI IPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuinbl Jlopenna;

CTPOUTH M OIHMCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh SKCIIEPUMEHTHI [0 UCCIEOBAaHMIO (DU3MYECKUX SBIEHUH U TPOLECCOB C
HCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUI: pHU 3TOM (OpMYIIMPOBATh pobdiieMy/3agauy
U TUIOTe3y Y4eOHOro 3KCIIepUMEHTa, cOOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO 000py/IOBaHWS,
IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOJBI;

OCYIIECTBIISITh IPSIMbIE H KOCBEHHBIEC N3MEPEHUsT (PU3NIECKUX BEJWYHH, IIPH TOM BHIOUPATH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH MOTrPEHTHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH (PM3MUECKUX BEIMYUH C HCIIOJIIB30BAaHUEM MPSIMBIX HU3MEpPEHUIl:
IpU 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHpOBaTh pe3yJbTaThl IMOJTYYEHHON 3aBUCHUMOCTH
(u3n4ecKUX BEJIMYUH B BUJE TaOIUI] U TpaMKOB, A€TIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEAOBAHMS;



coOnrofarh mpaBwia Oe30MacHOro Tpyda MpH MPOBEACHUH HCCIENOBaHUI B paMKax
y4eOHOTO  SKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM M MPOSKTHOM  JIEATENBHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0OPaTOpHOTo 000y IOBAHUS;

peliaTh pacu€THbIC 3a7]a4i C SIBHO 33JJaHHOW (U3NYECKON MOJIENbI0, UCTIONb3YS (pU3nuecKue
3aKOHbl M TPHUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBUSA 3aJladd BHIOMpATh (PU3UYECKYIO MOJEIb,
BBIJICNIATh (DU3UYECKHE BEIMYUHBI U (OPMYJIbI, HEOOXOOUMBIE Jsi €€ peIIeHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOIYYEHHOTO 3HAaUeHUs (PU3HUUECKON BEITMYMHBI;

pemarb KAavyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUYMBYIO IIEMIOUYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 33a]a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKa, CTPYKTYpUPOBAaHHS, HMHTEPIPETAllMd U MPEACTaBICHHS Y4YeOHOW M HaydHO-
HOMYJISIPHON MH(POPMAIMH, MOJTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBAThH
MoJTy4aeMyro HH(POPMAIHIO;

OOBSICHATh MPUHLHUIIBI ACHCTBHUS MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh
yCIIOBHS UX 0€30MacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOJIUTH TMPHUMEPHl BKIAJa POCCHICKUX M 3apyOekHBIX YUEHBIX-(OU3UKOB B pPa3BUTHE
HAYyKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3KKE B IMOBCEIHEBHON JKU3HU JUJIsI 00OECTIeUeHHSI
0€30MacHOCTH MpU OOPALIEHUH C MPUOOpPAMU U TEXHUYECKUMH YCTPOMCTBAMH, JUIsI COXPAaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpeie;

paboTaTh B TPYIIE C BHIIOJHEHHEM DPA3IMYHBIX COIHAIBHBIX POJIeH, MJIaHHUPOBATh PaboTy
IpyNIbl, palUOHAJIbHO pacHpeleNaTh OO0S3aHHOCTM M IUIAHUPOBAaTh  JEATEIBHOCTH B
HECTaHJAPTHBIX CHUTyalUsAX, a/J€KBaTHO OLEHUBATh BKJIAJ KaXKIOrO0 M3 YYAaCTHUKOB TIPYIIIbI B
peleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos )
Ne ni/mm HanmeHnoBaHMe pa3je/ioB H TeM IIPOrPaMMBbI ACKTPOHHLIC (LH(PPOBLIC)
Becero K.P. II.P. oOpa3oBaTeibHbIe pecypchbl
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7FA1bf72
Hroro no pasneny 2
Paznea 2. MEXAHUKA
bubmuoreka [JOK
21 Kurenariica 15 https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
22 Hpaniica o https://m.edsoo.ru/7f41bf72
2.3 Cuiibl B MEXaHHKE 4
bu6mmoreka [IOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 8 1 1 https://m.edsoo.ru/7FA1bf72
Hroro no paszneny 36
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKON TEOpHUU 11 1 https://m.edsoo.ru/7FA1bf72
bu6nmoreka [JOK
2 12 1
3 OcHOBEI TepMOUHAMIKI1 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.3 ArperaTHble coCTOSTHUS BeniecTBa. Da3zoBbIe MEPexX o IbI 7 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 30
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTuKa 15 bubmorexa HOK

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

4.2 [TocTosTHHBIN NIEKTPUYECKUNA TOK. TOKH B Pa3IUYHBIX Cpeliax 16 https:/m.edsoo.ru/7fA1b72
Hroro mo pazneny 31
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KJTACC

Ne

/ HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl
n/n

Paspea 1. JIEKTPOJJUHAMUKA

KoauuecTBO 4acoB

Bcero K.P. II.P.

dyeKkTpoHHbIE (LM (pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

bubnunoreka LIOK
1.1 M .0 11 1 3
ArHUTHOE TOJIe. DJICKTPOMArHUTHAS WHIYKIIHS httos://m.edsoo.ru/7f41697¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
bubnunoreka LIOK
2.1 M 0 9 1
€XaHUYECKHUE U IJICKTPOMArHUTHBIC KOJICOaHUS httos://m.edsoo.ru/7f41697¢
bubnuoreka [{OK
2.2 M 5 1
€XaHUYECKUE U IJICKTPOMArHUTHBIC BOJTHBI httos://m.eds0o.ru/7fA1697¢
bubnuoreka [{OK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBI CHENUAITBHOI TEOPUH OTHOCUTEIILHOCTHA 4 1 Bubmorexa LIOK
' H p https://m.edso00.ru/7f41c97¢c
Hroro no pasneny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
. bubmuoreka [JOK
4.1
DIEMCHTEI KBAHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
but6mmorexa [IOK
4.2 4
Crpoetine atoma https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
43 ATOMHOE 51pO S https://m.eds00.ru/7f41c97¢c
Hroro no pazneny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6nmoreka [IOK

5.1 C) 7 1
JIEMEHTBI aCTPOHOMHHU U acTPOPUUKU https://m.edso.ru/7f41c97¢

Hroro no pazneny 7

Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 O6o061aromniee MOBTOPEHUE 4 E;IKZHE;TSJ;?S:}? £4107¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7



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

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka unpposeIe
Bcero K.P  ILP. o0pa3oBaTe/ibHbIE
pecypcsbl

1 Broanbiii nacTpykTax no OT B kabunere "¢puszuka". dusznka — 1 01.09.2023 bubnnoreka [HOK

HayKa o npupojie. Hayunbie METOpI MO3HAHUS OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
5 Ponb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHON HAYYHOM 1 04.09.2023 bubnuorexa [JOK

KapTUHBI MUPA, B MPAKTUYECKON JIEITEIHHOCTH JIHOJICH https://m.edsoo.ru/ff0c33e6
3 Mexanndeckoe aBrmkeHrne. OTHOCHTEIBLHOCTh MEXaHMYECKOTO 1 06.09.2023 bubmuorexa [JOK

nerkeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHoMepHOe npsaMonuHeliHoe nBmkeHue. CKOpocTh. Y paBHEHHE 1 08.09.2023 | bubmmorexa IIOK

KOOPJMHATHI IIPY PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKEHUU. https://m.edsoo.ru/ff0c3620
5 I'padviky KMHEMATUYECKUX BETUYHH MIPHU MPSMOIUHEHHOM 1 11.09.2023

PaBHOMEPHOM JIBH>KEHUH.
6 Pemenue 3anau "PaBHOMEpHOE MPSMOTMHENHOE IBIKEHHE" 1 13.09.2023
7 Crnoxxenue ckopocteit. OTHOCUTENbHAS CKOPOCTh. MTHOBEHHAs U 1 15.09.2023

CpEIHSS CKOPOCTH.

b K

8 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE JBUKEHUE 1 18.09.2023 hgfgﬁ;fg;gﬁ IF10C3726
9 VYckopenue, BpeMsi JIBHKEHUS. MTHOBEHHAsI CKOPOCTh, ITyTh U 1 20.09.2023

nepeMenieHre Ipyu PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JTBHKCHUH.
10 [TyTh B N-cexyHy. [ padvky KHHEMATUYECKUX BETUIHH 1 22 09.2023

PaBHOYCKOPEHHOT'O MPSIMOJIUHEUHOTO JBUKEHUS.
11 Pemenue 3anay "PaBHOycKOpeHHOE MPSIMOJIMHENHOE ABIKEHUE" . 1 25.09.2023
12 CBoOoaHoe majeHne. Y cCKopeHue CBOOOHOTO TaICHHS. 1 27.09.2023 bubmnorexa [IOK

https://m.edsoo.ru/ff0c39cc
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Kunemaruka BCPTUKAJIBHOI'O ABUKCHUA, IBUKCHUS IO YTJIOM K

13 29.09.2023
TOPU30HTY, IBUJKEHUE 110 TOPU3OHTAIIH.
14 Pemenue 3agau "J[Bu>keHue e 1moj ACHCTBUEM CUJI TpaBUTALIMK" 02.10.2023
15 Jlaboparopnas padota "M3ydueHue IBUKECHHS TeIa, OPOIICHHOTO 04.10.2023
TOPU30HTAJILHO".
16 Kpuonuneiinoe npuxenue. [[BrkeHne MaTtepuaibHOM TOUKH 1O 06.10.2023 bubnuorexa [JOK
OKPYHOCTH https://m.edsoo.ru/ff0c3ada
17 Jlaboparopuas padota "V3ydeHne TBUKCHHS TeJa IO OKPY>KHOCTH . 09.10.2023
18 Pemenue 3anay "JIBukeHue Tena Mo OKPY>KHOCTH € MTOCTOSTHHOM 11.10.2023
CKOpOCThIO".
19 OcHoBHoe yTBepkaeHue Mmexanuku. Cuna. Macca. Eqununa maccel. 13.10.2023
[InoTHOCTS.
20 [TpuHumn otHocuTenbHOCTH ['anumnes. MHepimanbHbIe CUCTEMBI 16.10.2023 bubnnoreka [JOK
orcueta. [lepBbiii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
21 Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoii 3akoH 18.10.2023 bubnuorexa [JOK
Herorona 1 MaTepuanibHOW TOYKU https://m.edsoo.ru/ffOc3be8
o 20.10.2023 bubnuoteka HOK
22 Tpertnii 3akoH HproTOHA 1151 MaTepUANIbHBIX TOYEK https://m.edsoo.ru/ffoc3bes
23 Pemenue 3amau "3akonsl HeroToHa". 23.10.2023
24 3akoH BceMHUpHOro TaAroreHus. Cuna tsxectu. [lepBas 25 10.2023 bubnnoreka [JOK
KOCMHUYECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
25 VYpok-koHpepenuus: "Bropas, TpeTbs KOCMUYECKHE CKOpOCTH". 21.10.2023
26 Hedopmaruu. Cuna ynpyroctu. 3akon I'yka. Bec Tena. 08.11.2023 | bubmmorexa [IOK
HesecomocTs. https://m.edsoo.ru/ffOc3e18
27 JlaGopatopHnas pabora "M3MepeHue >KkeCTKOCTH MPYKHUHBI'". 10.11.2023
28 Cuna tpenusi. Koaddumment tpenns. Cuiia CONpOTUBIICHUS IPU 13.11.2023 | bubmmorexa [IOK

JABMKCHUU TCJIa B ) KUJIKOCTH HUJIN ra3e

https://m.edsoo.ru/ff0c3f76
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JlaGopatopHnas pabota "M3mepenue korppuirenTa TpeHus

29 15.11.2023
CKOJIbXKEeHUs".
[ToctynaTenbHOe U BpalaTeabHOE ABUKEHHE a0COTIOTHO TBEPAOTO
30 tena. MoMeHT cuitbl. [1nedo cuibl. Y CiioBus paBHOBECHS TBEPAOTO bubmmorexa [TOK
' ' ' P pa 17.11.2023 | https://m.edsoo.ru/ff0c41a6
Tena
Nmmynbe MaTepuanbHONW TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOUEK.
31 Nmnynbe cuibl. 3aKOH COXpaHEHUsI UMITYJibca. PeakTuBHOE bubmorexa HOK
Y ' P YIReE. 20.11.2023 | https://m.edsoo.ru/ff0c43d6
JBUKCHHE

39 Pemenue 3angau "NUmnysibc MaTepuaaibHOM TOYKH. 3aKOH 22 11.2023
COXpaHEHUs UMITyJbca'.

33 Pabota u momtHOCTh critbl. KuHeTHUecKast SHEprusl MaTeprualbHONH 24.11.2023 bubnnoreka [JOK
ToukH. Teopema 00 H3MEHEHUHN KUHETHUECKON SHEPTUU https://m.edsoo.ru/ff0c4502
[TotenuuanwsHas sueprus. [loreHnnanpHas SHepTUs yIpyro

34 ehopMupoBaHHOM NMPYXUHBL. [loTeHIIMaNBHAS PHEPTUS Tea bubmorexa LHOK
ACDOPMED 24 ' t P 27.11.2023 |  https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIU
[ToTenuuanbHble U HEMOTEHIMAIBbHBIE CUJIbI. CBSI3b Pa0OTHI

35 HEMOTEHIINATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU bubamorexa LOK

H . p 29.11.2023 | https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTruu

36 JlabopaTtopHas pabota "M3yueHue 3akoHa COXpaHECHUS 01.12.2023
MEXaHWYECKOM IHeprun'.

37 Pemrenue 3anau "3akoHbl COXpaHEHUsI B MEXaHUKe'". 04.12.2023

bu6mmoreka [IOK
38 K 6 3 06.12.2023
OHTpOJIbHAs paboTa MO TeMe «3aKOHBI COXPAHEHHS B MEXAHUKE» httos://m.edsoo.ru/ffocAb74

39 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. 08.12.2023 bubnuorexa [JOK
Bbpoynosckoe nuxkenue. {uddyzus https://m.edsoo.ru/ffOc4dc2

40 XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BemecTBa. Mojenun 11.12.2023
CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI

41 Macca monekyin. KonuuectBo BemectBa. [loctosinnast ABoraapo 13.12.2023

42 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Llkana 15.12.2023

temneparyp Llenbcus
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bubmuorexa [JOK

. 18.12.2023
43 Nneansusbiii ra3 B MKT. OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/ffocafde
44 Pemenue 3anau "OcHoBHoe ypaBHenue MKT". 20.12.2023
45 AOGcomtoTHas TeMIepaTypa Kak Mepa cpeiHell KUHEeTHYeCKOU 22 12.2023 bubnmoreka [JOK
SHEpPIruu JBUKEHUA MOJIEKYJl. Y paBHeHue MeneneeBa-Knanelpona https://m.edsoo.ru/ff0c511e
46 Pemenue 3ana4 "YpaBHeHHE COCTOSHUS UI€aIBHOIO ra3a 25122023
(MenneneeBa-Knaneiipona)".
47 3akoH /lambToHa. ['a30BbIC 3aKOHBI 21.12.2023
48 Pemenue 3amau. Jlaboparopnas pabora «Vccnenoanue 29.12.2023
3aBUCUMOCTH MEXIy MapaMeTpaMH COCTOSHUS Pa3pEKEHHOTO Ta3a
10.01.2024 bubnuoreka HOK
49 N3omnporeccel B naeanbHOM Ta3e U uX rpaduyeckoe npeiCTaBlIeHNUe https://m.edsoo.ru/ff0c570e
BuyTpeHHss1 sHeprus TepMOAMHAMUYECKOIN CUCTEMBI U CIIOCOOBI €€ BuG OK
50 m3meHenus. KonudectBo TermnoTsl U padbota. BHyTpeHHSss1 sHEpTUS 12.01.2024 nommorexa L
OHOATOMHOIO HICATLHOIO [a3a UL, https://m.eds00.ru/ff0c5952
51 Pemenue 3anau "BHyTpenHss sneprus. Padora". 15.01.2024
bu6mmoreka [JOK
2 B K ) 17.01.2024
5 UJbI Teronepenayn. KonmuecTBo TeroThl https://m.edsoo.ru/FfOc5C36
53 TenooOmen 6€3 arperaTHbIX Nepexo0B. Arperatasie ((ha3oBbie) 19.01.2024
niepexo/ipl. KomnuecTBO TEIOTHI (C arperaTHBIMU TIEPEXOAaMHu ).
54 VY aenbHas TEMIOEMKOCTD BelllecTBa. KomuduecTBo TEmIOTH U 22 01.2024 | budmmorexa IIOK
Teruionepenaye. AauabaTHbI mpoiiecce https://m.edsoo.ru/ff0c5c36
bu6mmorexa [IOK
55 I v 24.01.2024
€pBBIi 3aKOH TEPMOJAMHAMUKH U €ro IPUMEHEHHE K U30MpoIeccam https://m.edsoo.ru/ffocsefc
56 Pemenue 3amgau "[lepBblil 3aKOH TEPMOIMHAMUKH" . 26.01.2024
57 HeoOpatumocTs nporieccoB B mpupoae. Bropoit 3akon 29.01.2024 bubnmnorexa [JOK
TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6230
58 [Mpunuun nevicteus u KII1/I TemioBoit MamuHsbl 31.01.2024 bubmorexa HOK

https://m.edsoo.ru/ff0c600a
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02.02.2024

59 Pemenue 3ampau "KII/] TenioBbIx MamivH.
60 Ypok-koHbepeHus "IKOTOTHIeCKHE MPOOTIeMbI 05.02.2024
TEIUIOPHEPreTUKu".
61 O6o6maromuii ypok «MomnekysipHas puzuka. OCHOBBI 07.02.2024 bubnnoreka [HOK
TEPMOJIUHAMUKU» https://m.edsoo.ru/ff0c6938
62 KontponbHas padota no teme «ModekymspHas ¢pusuka. OCHOBBI 09.02.2024 bubnunoreka [HOK
TEPMOJIUHAMUKHU» https://m.edsoo.ru/ff0c6a50
bubmuorexa [JOK
63 I 6 u 12.02.2024
apooOpa3oBaHue U KoHAeHcalus. Mcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
64 AOCOII0THAs M OTHOCUTENIbHAS BIAXXHOCTh BO3yxa. HachlmeHHbIi 14.02.2024 bu6mmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONIHS
65 cBOMCTB KpucTaioB. JKujkue kpuctanibsl. COBpeMEHHbIE bubamorexa LOK
' ' 16.02.2024 |  https://m.edsoo.ru/ff0c65f0
MaTepuaibl
66 [InaBnenue u xpucraumsanus. Y JebHas TEIUIOTa IUIABICHUS. 19.02.2024 bubnuoreka [IOK
Cyb6numarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
7 21.02.2024
6 YpaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
68 Pemenue 3anay "YpaBHeHue TeroBoro Oaganca'. 26.02.2024
69 DnekTpu3anys Tel. DIeKTpuueckuit 3aps. /[Ba suma 28 .02.2024 bubnmnoreka [JOK
BJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0c6bcc
70 [IpoBOIHMKY, AUBIEKTPUKH U MOTYPOBOAHUKU. 3AKOH COXPAHEHUS 01.03.2024 bubnuotexa [JOK
JJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ffOc6bcc
71 Bzaumopeiicteue 3apsnoB. 3akoH Kynona. Todeunslii 04.03.2024 bubnuorexa [JOK
AIEKTPUUECKUH 3aps]T https://m.edsoo.ru/ff0c6ce4
79 Pemenue 3agau "3akon Kynona. 3akoH coxpaHeHuUs 06.03.2024
AIEKTPUIECKOTO 3apsiaa. Bzaumoneiictsue 3apsaoB".
73 Hanpsox€nnocts anmekTpudeckoro noiid. [IpuHnun cyneprno3uuuu 11.03.2024 bubmuotexa [JOK

AJIEKTPUYECKUX MOJeN. JIMHUN HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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Pabora cun anekrpocraruyeckoro noist. [Torennuan. Pasnocts

bubmuoreka [JOK

74 13.03.2024
HOTCHIINAIOB https://m.edsoo.ru/ffOc6f00
75 Pemenue 3anay "HanpsbkeHHOCTD 31eKTpudeckoro mnoss. Padora 15.03.2024
anekTpocraruueckoro mojis. [lorennuan. Pasnocts norenuuanos".
76 [IpoBOAHMKY M TUANEKTPUKH B SJIEKTPOCTATUUECKOM IOJIE. 18.03.2024 bubmmoreka [IOK
JusnekTpudeckasi HpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
77 VYpox-konpepenuus "[1omynpoBOAHUKN U UX IPAKTHUECKOE 20.03.2024
IIpUMEHEHuE" .
N bu6mmoreka [IOK
78 e} K 22.03.2024
HICKIPOCMKOCTD. ROTACHEATOP https://m.edsoo0.ru/ff0c7126
79 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpA. DHEPTHsl 3apsKEHHOTO 01.04.2024 bubnnoreka [JOK
KOHJIEHCcaTopa https://m.edsoo.ru/ff0c72c0
80 Pemenue 3ana4 "OneKTpOEMKOCTh M SHEPT U IIIOCKOTO 03.04.2024
KoHJAeHcaTopa'.
81 Jlaboparopuas padota "V3mepeHue 3MEKTPOEMKOCTH 05.04.2024
KOHJIeHcaTopa"
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
82 KOIIMPOBAJILHOTO allliapara, CTpyHHOro NpuHTEpa. 08.04.2024
DneKTpocTaTHuecKas 3aluTa. 3a3eMIeHHEe AEKTPOnpruOopoB
83 O6o0maromuit ypok o Teme "DinekTpocTaTuka” 10.04.2024
DNEeKTPUUYECKHUI TOK, YCIOBHS €T0 CylecTBOBaHMs. [locTOsSHHBIN
84 Tok. Cwia toka. Hanpsbxkenue. Conpotusienue. 3akon Oma jist 12.04.2024
y4acTka Lenu
85 Pemenue 3anau "Cuna toka. Hanpsbxkenue. ConportuieHue. 3akoH 15.04.2024
Oma s yyacTtka uenu".
86 [TocnenoBarenbHOE, MapAIIETbHOE, CMEIIAHHOE COCTMHEHNE 17.04.2024 bubnuorexa [JOK
MPOBOJHUKOB. Pelienue 3amay. https://m.edsoo.ru/ff0c74f0
87 JlaGopatopHnas pabora "M3yueHne coequHeHNs TPOBOJHUKOB" 19.04.2024
88 PaboTa 1 MOITHOCTb 3MEKTpHUECKOro ToKa. 3akoH J[xoymnsa-Jlenna 22.04.2024 | bubmorexa LIOK

https://m.edsoo.ru/ff0c7838
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Pemenwue 3anay "PaboTa, MOITHOCTh AMEKTPUIECKOTO TOKA. 3aKOH

89 1 24.04.2024
Jlxoyns-Jlenna".
3akoH OMa 1Sl TOJTHOM (3aMKHYTO#M ) 3JIEKTPUUYECKOM TISTIH. BuG OK
90 Koportkoe 3ambikanue. Jlaboparopuas padora «M3mepenne D/1C 1 noamoreka L1
26.04.2024 | https://m.edsoo.ru/ff0c7ae0
MCTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHHSDY
91 Pemenue 3amau "3akon Oma Jij1st 3aMKHYTOM 1enu'. 1 03.05.2024
92 DneKTpoHHask IPOBOJAUMOCTh TBEPABIX METAJNIOB. 3aBUCUMOCTD 1 06.05.2024
COIIPOTHBIIEHUS METAJJIOB OT TeMIeparypbl. CBEpXIIPOBOJUMOCTh
93 DNeKTpUIecKuii TOK B BakyyMme. CBOHCTBA AIEKTPOHHBIX ITyYKOB 1 08.05.2024
94 [TonmynpoBOAHUKH, UX COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD. 1 13.05.2024 | bubmorexa [IOK
CgoiicTBa p—n-niepexoza. [TomynpoBogHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
95 DNEeKTPUYECKHUI TOK B pacTBOpaxX U paciuiaBax dJEKTPOJIMTOB. 1 15.05.2024 bubnuotexa [JOK
DJIEKTPOJIMTUYECKAS AUCCOIUALIMS. DIICKTPOJIN3 https://m.edsoo.ru/ff0c82ba
96 DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHbIN 1 1 17.05.2024 bubnnoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. Moiuus. [1nazma https://m.edsoo.ru/ff0c84ae
97 DneKkTpudeckre Npudopbl U YCTPOICTBA U UX MPAKTHUECKOE 1 20.05.2024 | buodmmorexa IIOK
npuMeHeHue. [IpaBuna TexHUKU 0€301MacHOCTH https://m.edsoo.ru/ff0c86fc
o 22.05.2024 bubnuoteka HOK
98 O6006maronuit ypok «IeKTpOTUHAMUKA 1 https://m.edsoo.ru/ff0c88be
99 KonTtponbHast pabota o Teme «nekTpoctatuka. [locTosHHbIN 1 24.05.2024 bubnnorexka [JOK
JIEKTPUYECKUN TOK. TOKH B pa3ian4HBIX CpeLax» https://m.edsoo.ru/ff0c8a8a
N N 27.05.2024 | bubmmoreka IIOK
100 PezepHblit ypok. O0o0maronmii ypok no remam 10 kiacca. 1 https://m.edsoo.ru/FfOcBC56
101 PesepBubIil ypok. O6o0maromnuii ypok mo temam 10 kiacca. 1 29.05.2024
o o 31.05.2024 bubnnoreka HOK
102 PezepHblit ypok. O0o0maronuii ypok no remam 10 kimacca 1 https://m.edsoo.ru/FOcBT6e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJTACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne
] Tema ypoka Hara uudgposbie
n/n Bcero K.P. IL.P. wu3yudyeHuss oOpa3oBaTejibHbIE
pecypcbl
1 ITocTosTHHEIE MAarHUTHI U UX B3aUMOIEHCTBUE. MarHUTHOE MHOJIE. 1 04.09.2023 bub6nmmoreka [IOK
Bektop MarHuTHOM MHAYKUIUH. JIMHUM MarHUTHOW UHAYKIUU https://m.edsoo.ru/ff0c9778
5 MaruauTtHoe nosje NpoBOJHUKA ¢ TOKOM. OnbIT Dpcereaa. 1 06.09.2023 | bubmoreka IIOK
BzaumopeiictBre mpoBOJAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHast pabota «M3yueHne MarHuTHOTO TOJIsl KATYIIKH C 1 1 |11.09.2023 bubnnorexa [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK ¢ TOKOM. Cuia Amriepa.
4 JlaGopaTtopHnas padora «McciaenoBanue 1eMCTBUS TOCTOSHHOTO 1 1 bubmorexa HOK
PATOPHAL P A A 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM)
5 JlelicTBME MArHUTHOTO TOJIS HA JBHXKYIIYIOCS 3apsDKEHHYIO YaCTHUILY. 1 18.09.2023 bubmmoreka [JOK
Cwita Jlopenma. Pa6ota cuitel Jlopenia https://m.edsoo.ru/ff0c9df4
6 DneKkTpoMarHuTHas HHAYKIMs. [I0TOK BeKTOpa MarHUTHOM MHTYKIIUH. 1 20.09.2023
OJ1C unayKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMK Dapanes
7 JlaGopatopHas pabota «lccnenoBanue sSBIEHUS JIEKTPOMArHUTHOM 1 1 |25.00.2023 bubmuoteka [IOK
WHIYKIAN» https://m.edsoo.ru/ff0cal50
WunyxTuBHOCTD. SBNenne camonHaykuuu. 3J1C caMOMHIYKIUH.
8 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM. DJIEKTPOMarHuTHOE 1 brbmmorexa LTOK
P Y ' P 27.09.2023 | https:/m.edsoo.ru/ff0ca600
nose
TexHu4ecKue yCTpoicTBa U UX MPUMEHEHHE: TIOCTOSTHHBIE MAarHUTHI,
9 AJIEKTPOMATrHMTHI, DJIEKTPOBUTATENb, YCKOPUTEH dJIEMEHTAPHBIX 1 02.10.2023
YaCTHIl, MHAYKITUOHHAS TI€Yb
10 O6o0maromuii ypok « MarHuTHoe moJjie. DJIeKTpOMarHuTHas 1 04.10.2023 bubnmnorexa [JOK
WHIYKIUSD) https://m.edsoo.ru/ffOcab82
11 KonTtponbHas pabota no Teme «MarHuTHoe 1nose. JJ1eKTpOMarHuTHas 1 1 09.10.2023 bu6muoreka [JOK
WHTYKLHS https://m.edsoo.ru/ffOcad58
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CBoboaHbIe MexaHuueckue Konebanus. ['apmonndeckue KonedaHus.

bubnunoreka LIOK

12 11.10.2023
YpaBHeHue rapMoHUIeckuX Konebanuii. [IpeBpaienue snepruu https://m.edsoo.ru/ffOcaf06
13 JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH IEPUO/Ia MAJIbIX 16.10.2023
Kosie0aHui Tpy3a Ha HUTH OT JJTUHBI HUTH U MacChl TPy3a»
KoneGatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOeOaHus
14 B HJICATbHOM KO0JIE0ATEIbHOM KOHTYpe. AHAJIOTHS MEX bubmmorexa [JOK
8 yPe: o 18.10.2023 | hitps://m.eds00.ru/ff0ch820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU
15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHMSI SHEPTUU B UI€AJIbHOM 2310.2023 | bubmmoreka IIOK
KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxarmux Kojaeobanusx. BeiHyX1eHHbIC
16 MexaHudeckue kojaebanus. Pesonanc. BeinyxaeHHbIC bubmmorexa [JOK
' + DRIEYHA 25.10.2023 | https://m.edsoo.ru/ffochb86
AJIIEKTPOMArHUTHBIE KOJIeOaHUsI
[lepemennbiit Tok. CHHYCOMIaTbHBIN IEPEMEHHBIN TOK. MOITHOCTH
17 MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CHUITBI bubmmorexa [JOK
P ' YAHOS T ACHETBYION 08.11.2023 | https://m.eds00.ru/ff0chd34
TOKA U HaIPsHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u norpedieHue 13.11.2023
AIEKTPUYECKON SHEPTUU
19 YCTpolcTBO M MPAKTHYECKOE TPUMEHEHNE ATIEKTPHUYECKOTO 3BOHKA, 15.11.2023 bubmuoreka [JOK
reHeparopa NepeMEeHHOr0 TOKa, IMHHUM JJIeKTponepeaayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE 3JIEKTpo3Hepruu. Kynbrypa 20.11.2023
WCIIOJIb30BAHUS YJIEKTPOIHEPTUU B TOBCETHEBHON KUZHU
MexaHnueckue BOJHBI, YCIOBHS pacnpocTpanenus. [lepuos.
21 CxopocTh pacnpocTpaHeHus U AJIMHA BOJHBL. [lonepeunsie u brbmmorexa LIOK
pOCTH pacnipoctp s ' P 22.11.2023 | https:/m.edsoo.ru/ffOcca54
MIPOJI0JIbHBIE BOJHBI
but6mmorekxa [IOK
22 ) T B T 27.11.2023
3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffocecoc
93 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [llkana 29 11.2023 but6mmorekxa [IOK
JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIIUTIBI paTuOCBA3H U TeNeBHICHUs. Pa3BUTHE CPEICTB CBS3H. 04.12.2023
Pagnomokanus
25 KonTtponbHas padora «Konebanus u BOJTHBD) 06.12.2023 | gy6mmorexa HOK
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[IpssMonMHENHOE paclIpOCTPaHEHHUE CBETA B OJJHOPOIHOM Cpelie.

bubnunorexa LIOK

26 11.12.2023
ToueuHsbIil HICTOYHUK cBeTa. JIyd cBerta https://m.edsoo.ru/ff0cd350
97 OtpaxkeHue cBeTa. 3aKoHbI OTpaxkeHus cBera. [loctpoenne 13.12.2023 bubnmnoreka HOK
n300paKeHMIA B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceta. [loaHoe BHyTpeHHee oTpakenue. [IpeaenbHbii 18.12.2023 bubmmoreka [JOK
YI0JI MOJTHOT'O BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabGopaTtopHnas pabora «M3mepenue nmokazaresst IpeioMIICHUs 20.12.2023 bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxenuii B muH3e. opmyna TOHKOM TUH3BI. bubnnoreka [JOK
30 25.12.2023
YBenuueHue JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota «lccrnenoBanue cBONCTB N300pakeHUN B 27.12.2023
JMH3AX»
32 Hucniepcus cBera. CroxxkHbIM cocTaB Oenoro ceta. LBer. 10.01.2024
JlaGopaTtopHas pabora «HabnoneHue anucnepcun CBETay
33 WnTepdepenmus ceera. Judpakuus ceera. Judpakunonnas pemeérka 15.01.2024 | bubmmorexa [IOK
pRepert ' part ' parht P https://m.edsoo.ru/ffOced22
bu6mmoteka IIOK
4 I I 17.01.2024
3 OIepEYHOCTh CBETOBBIX BOJH. [Tonsipu3zanus ceeta https://m.edsoo.ru/focfo2e
35 Orntuueckre mpuOOphl M YCTPOMCTBA M YCIIOBUS UX 0€301MacCHOTO 22 01.2024
MIpUMEHEHUS
36 ['paHu1IBl TPUMEHUMOCTH KJIaCCUUYeCKON MexaHUKHU. [locTynarel 24.01.2024 | bubmmoreka IIOK
CIIELIMaJIbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U 29 01.2024 bubmuoreka [IOK
COKpallEeHUE JIUHbI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYJIbC PEISITUBUCTCKOM yacTHIbl. CBSA3b MaccChl C 31.01.2024 | bubmmoreka IIOK
SHEPIrUeN U UMITYJIbCOM. DHEPIHs MOKOS https://m.edsoo.ru/ffOcfc68
39 KonTtponbHas padora «Ontuka. OCHOBBI ClIe[IUaIbHON TEOPUN 05.02.2024 | bubmmoreka IIOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyia [Inanka. DHeprus 1 UMnyibc GoToHa 07.02.2024 | bubmoreka OK

https://m.edsoo.ru/ffOcfel6
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bubnunoreka LIOK

41 O . .T. 12.02.2024
TKpbITHE U uccienoBanue Gporoaddexra. Onwithl A. I'. CroneroBa https://m.edsoo.ru/FfOcffc
42 3akonbl porodddekra. YpaBHenue DiHmTeHa 11 hoToddhdekTa. 14.02.2024 bubnunorexa LIOK
«Kpacnas rpanuma» portodrddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbite [1. H. Jlebenera. Xummuueckoe nelicTBre 19.02.2024 bubnmnoreka HOK
CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTponcTBa U MPAKTUYECKOE IPUMEHEHHE: 21.02.2024
dotorneMeHT, POTONATUHK, COTHEYHAs! OaTapesi, CBeTOINO0]
. bubnuorexa [JOK
45 P C) 26.02.2024
elICHUE 3324 110 TeMe «IIEeMEHThI KBAaHTOBON ONTUKID) https://m.edsoo.ru/ff0d0302
46 Mogpenb atoma Tomcona. OnbiTel Pezepdhopaa o paccessHuo o- 28.02.2024 bubnuorexa [{OK
yactull. [1anetapHas MoJziesib aToMa https://m.edsoo.ru/ff0d091a
bubnunoreka LIOK
47 I1 b 04.03.2024
OCTyNATH HOpa https://m.edsoo.ru/ff0dOafa
48 Nznydenue u noromnienrne GOTOHOB MPH TIEPEX0JIe aTOMa ¢ OJTHOTO 06.03.2024 bubmmoreka [JOK
YPOBHS HEPruU Ha Apyrou. Buasl cnekrpos https://m.edsoo.ru/ff0dOafa
49 BonnoBeie cBolicTBa yactuu. Bosnsl ne bpoina. KopnyckynspHo- 11.03.2024 bubnnoreka [JOK
BOJIHOBOM Jtyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3TyUeHNe https://m.edsoo.ru/ff0d0ca8
50 OtkpseiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuto 13.03.2024 bubmuoreka [JOK
COCTaBa paIMOAKTUBHOTO U3JIyYEHHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6era-, ramma-u3iaydeHus. Biusuue 18.03.2024
PaIuOaKTUBHOCTH Ha KUBBIC OPTaHU3MBbI
59 OTkpbITHE TIPOTOHA U HeWTpoHa. M3oTonbl. Anbga-pacna,. 20.03.2024 | bubmmoreka IIOK
ONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue https://m.edsoo.ru/ff0d1162
DHeprusi CBSI31 HYKJIOHOB B siipe. SlnepHbie peakuuu. SaepHbiid
53 eakTop. [IpobnemMbl, MEPCIEKTHBBI, IKOIOTUIECKUE ACTIEKTHI SACPHOMN Bubmmorexa [IOK
p ' > TeP ’ P 01.04.2024 |  https://m.edsoo.ru/ff0d1356
SHEPTreTUKU
DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA. METO b
54 HAOIIO/IEHUS M PETHCTPAINH dJIeMEHTapHBIX YyacTull. Kpyrisiii cton bubnuotexa [JOK
«DynnameHTanbpHbIe B3auMoAecTBrsl. EAMHCTBO (u3nueckoit 03.04.2024 https://m.edsoo.ru/ff0d0e38

KapTUHBI MUpa»
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Bun 3Bé3qHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, TNIAHETHI, UX

55 1 08.04.2024
BUaUMOE BrkeHue. ColHeuHas cucreMa

56 Counniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CosHua u 3BE311 1 10.04.2024
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIaBHOU

S7 nocJieIoBaTeaIbHOCTH. BHyTpenHnee crpoenue 38€31. CoBpeMEHHbIE 1 15.04.2024
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BooIK CoHIa U 3BE3]

58 Muneunslii [lyTe — Hama ["anaktuka. [lonoxxenue u 1BuxeHue 1 17.04.2024
Connua B Nanaktuke. ['anaktuku. YEpHble ABIPHI B iApaX FaIaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bosbioro B3peiBa. 1 22 04.2024
PenukroBoe nznydyenue. MerarajiakTuka

60 Hepemennsie mpodaemMbl acCTpOHOMUHU 1 24.04.2024

61 KonTponbsHast pabota «D1eMEHTHI aCTPOHOMHH U aCTPODUZUKI» 1 06.05.2024
O6o6maromuit ypok. Poiab ¢pu3uku 1 acTpOHOMHUU B 3KOHOMUYECKOH,

62 TEXHOJIOTUYECKOM, COLMAIbHON U 3TUYECKOM chepax IesTeNbHOCTH 1 08.05.2024
4eJIoBeKa

63 Ob6o6maromuit ypok. Poib u Mmecto pu3uku 1 acTpOHOMHUU B 1 13.05.2024
COBPEMEHHOM HAYYHOM KapTUHE MUPA

64 O6o06matomuii ypok. Pons ¢uzndeckoit Teopuu B GOpMUPOBAHUHI 1 15.05.2024
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MHUpa

65 Ob6o6maromuit ypok. Mecto ¢pu3ndeckoil KapTUHBI MUpa B 00111eM 1 20.05.2024
PSiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJE

66 PesepBHBIit ypok. MarHuTHOE T10J1€. DIEKTPOMATrHUTHAS HHTYKITHS 1 22.05.2024

67 PesepsHblil ypok. Ontuka. OCHOBBI CIELMATIBHON TEOpUN 1 27 05.2024
OTHOCUTEJIBHOCTH

68 Pesepnblit ypok. KBantoBas ¢puznka. D1eMeHThl aCTPOHOMHH U 1 29 05.2024 | buommoreka IIOK
acTpopU3UKHI https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

1. MsikumieB I'E, byxosueB bb, Corckuit HH. ®u3zuka. 10- 11 knacc, - M. IIpocsemenne 2020
TO/I.

2. AagpromedknH C.M. «KOHCTPYKTOp caMOCTOATENbHBIX M KOHTPOJIBHBIX padot 10-11kmaccen»
M. Ilpocsemenue. 2010

3. A.IL PemvkeBuu «®usuka 10-11 kmaccey «3amaunuku «JIpodsn» M. JIpoda. 2001.

4. ®dusuka «Metonpl pemenus Gusznueckux 3anau» Macrepckas yuutens/ H.W. 3opun. M. BAKO.
2007.-334c¢

5. @poHTanbHbIE TabopaTopHbie padoThI o Gu3nke B 7-11 kimaccax 00meoOpa3oBaTeIbHBIX
yupexaenusax: Ka. qns yaurens / B.A. Bypos, F0.1. luk, b.C. 3BopsikuH u 1p.; mox pex. B.A.
Bbypoga, I'.I'. Hukudoposa. — M.: IIpocBemenue: Yueb. mut., 1996. — 368 c.

6. ITapdentbreBa H.A.CoopHuK 3a1a4 o pusuxe 10-11 M. IIpocemenue. 2007

7. KoHTposbHBIC U TTpOBEpOYHBIC paboThl Mo (usuke. 7-11 kimacc. M. poda.

9. uddepennmpoBaHHbIe KOHTPOJIBHBIC PabOTHI. 7-11kmacc. M.; U3natenbckuii qom « CeHTAOPS.
2002

8. Ilpumepnasi mporpamMma cpenHero (moaHoro) odmero oopazosanus 10-11 kmaccsr (0a30BbIit
ypoBeHb) k yuebnukam Msikumies ['E, byxosues bb, Corckuit HH. ®usuka. 10- 11 knacc
Astopsr: [L.I'. Caenxo, B.C. Jlanromenkos, O.B. Kopmrynosa, H.B. [llaponosa, E.I1. JIleButaHn,
0.®. Kabapaun, B.A. Opros. Mocksa. [Ipocsemenue. 2010

9. Pa6oune nporpammsl (PI'OC) Ousuka 10-11 ba3osslit yposens. M. [Ipoda. 2013 Astop B.A.
KacbsiHoB

10. OGopymoBaHue IEMOHCTPAIMOHHOE U JTAOOPATOPHOE

11. Harnsgasle mocoOus U WIUTIOCTPATUBHBIE MaTepuaibl: yueOHble Tabmuis! A 10 kimacca.

12. WuTepHeT pecypchl.



MINPUJIOXEHHUE
OneHKA OTBETOB VUAIINXCH

KonuuecTBeHHBIE OTMETKH 3a YPOBEHb OCBOCHHS Kypca, NpEeAMETa BBICTABISIOTCA B
COOTBETCTBUM OalbHOM CHUCTEMOH OIICHMBAaHUS: «2» - HEYJIOBIETBOPUTEIBHO, «3» -
YAOBIIETBOPUTEIIBHO, «4» - XOPOILIO U «5» - OTINYHO.

Ounenka «5» cTaBUTCS B TOM CiIy4ae, €ClIM Yy4Yallluics TMOKa3blBaeT BEPHOE MOHUMaHUE
(U3HYECKON CYNTHOCTH pacCMATPUBAEMBIX SIBIICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK
K€ TPaBWIbHOE OIpeaeiacHre (U3NYECKUX BEJIWYUH, HX EIUHHUI] M CHOoco00B H3MEpeHUs:
NPAaBUIBHO BBIMONHSACT YEPTEKHU, CXEMbl M TIpadUKd; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COIPOBOXKAAET paccka3z COOCTBEHHBIMU IPUMEpPaMH, yMEET MPUMEHSTh 3HAHUS B HOBOW CHUTyalluu
IIPY BBIIOJIHEHUHU IPAKTUYECKUX 3aJIaHUI; MOKET YCTAHOBUTH CBA3b MEX]Y M3y4aeMbIM U paHee
M3YYEHHBIM MaTepHalioM IO Kypcy (GHU3MKH, a TakKe C MaTepuaroM, YCBOCHHBIM MpU H3yUYEHUU
JpYTrUX IPeIMETOB.

Ounenka «4» CTaBUTCS, €CITU OTBET YYCHHKA YJOBIIETBOPSET OCHOBHBIM TpPeOOBaHUSAM Ha
OLICHKY «5», HO JjaH 0€3 MCIO0JIb30BaHUsl COOCTBEHHOI'O IIJIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUs
3HAaHUII B HOBOM CHUTyalMM, 6€3 HMCIOJIb30BaHUSl CBSA3€H C paHee H3YyUYEHHBIM MaTepUaAIOM H
MaTepuaioM, YCBOCHHBIM IIPU U3YUYEHUH Jp. PEAMETOB: €CIU yUallUiCs TOMYCTUII OJIHY OIIUOKY
Wi He Ooree NBYX HEAOYETOB U MOXKET UX MCIPABUTh CAMOCTOSITENIBHO WJIM C HEOONIbIIOM
MIOMOUIbIO YYUTEIS.

Ouenka «3» CTaBUTCS, €CIM YyYallWiicd NPAaBHIBHO MOHMMAeT (PU3NYECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBJIEHUN U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTIENIbHbIE MPOOEIbl B
YCBOGHHUU BOIIPOCOB Kypca (PU3UKHU, HE MPEMSATCTBYIOLIUE AallbHEHIIEeMy YCBOEHHIO BOIIPOCOB
IIPOrPaMMHOr0 MaTepuaia: yMeeT IPUMEHSTh [T0Jy4€HHbIE 3HAHUS IIPU PELLIEHUHU IPOCTHIX 3a7a4 ¢
UCIIOJIb30BAaHUEM TOTOBBIX (OpPMYJ, HO 3aTpyIHSETCS TMpU PEIIeHWH 3a4ay, TPeOyrommxX
npeoOpa3oBaHus HEKOTOPHIX (QopMys, IOMyCTHS He Ooyiee OAHOW TpyOOH OmmMOKH W ABYX
He10uéToB, He Oosiee 0/1HOM rpy0Ooil 1 0HOI HerpyOoil oKy, He Oosiee 2-3 HerpyObIX OIMOOK,
OJIHOU HErpyOOi OITMOKHU U TPEX HEAOUETOB; JOMYCTUI 4-5 HETOUETOB.

Onenka «2» cTaBUTCS, €CIIM y4alllMics HE OBJIAJe] OCHOBHBIMHM 3HAHMSIMM U YMEHHUSIMU B
COOTBETCTBUU C TPEOOBAHUAMU MPOrpaMMbl M JONMYCTHJI OoJibllie OMMOOK U HENOYETOB YEM
HE00XO0IUMO ISl OLIEHKH «3».

OueHKa KOHTPOJLHBIX padoT

Ouenka «5» cTaBUTCS 32 padOTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OMMOOK M HET0UYETOB.

Ounenka «4» cTaBUTCS 3a pabOTy BBHIMOJIHEHHYIO MOJTHOCTHIO, HO TPU HAaJUYUU B HEMl He
OoJiee 0THOM TPyOOi U OHOM HErpyOOil OITMOKU U OJTHOTO HE0UETa, HE OoJiee TPEX HEJOUETOB.

Ouenka «3» cTaBUTCA, €ClIM YUYEHUK MPABUIILHO BBIMIONHUI HEe MeHee 2/3 Bceil paboTsl win
JIOTTYCTUJI HE 00Jiee OJTHOM TpyOOl OIMOKHK U IBYX HEAOUYETOB, HE OoJiee OHOM rpyOoi OMmMOKU U
OJIHOW HerpyOoii ommnoOkH, He 6ojee Tpex HerpyObIX OMMOOK, OJHOM HerpyOoi OmMOKM U Tpex

HEJIOYETOB, NPU HAIWYHUU 4 - 5 HETOUETOB.

OuneHka «2» CTaBUTCS, €CIIM YUCIIO OMIMOOK U HEOUETOB MPEBBICUIIO HOPMY JJISi OLIEHKHU 3

WM MIPaBUJIBHO BBITOJIHEHO MeHee 2/3 Bcell paboThI.

OueHka 1200paTOPHBIX PadoT

Ounenka «5» cTaBUTCS, €CIM YyYallMHCSA BBIONHSAET pPabOTy B TOJIHOM o0OBeMe C
COONIIO/IECHNEM  HEOOXOJWMOW  IOCIIEIOBATEIFHOCTH  TPOBEICHHUS OMNBITOB W W3MEPEHUH;
CaMOCTOSITENIHO U PAllMOHATIBLHO MOHTHPYET HE00X01uMoe 000py/I0BaHKE; BCE OMBITHI TPOBOJIUT B
YCIOBUAX W PEXKUMAX, O6€CHG‘-II/IB3IOHII/IX IMOJIYUCHHUEC TMPaBUJIBHBIX PE3YJIBTATOB W BBIBOJOB,
coOnromaer TpeOoBaHMsS NpaBHJ O€30MaCHOCTU TpyJa; B OTYETE MPaBWIBHO M aKKypaTHO
BBITOJIHSAET BCE 3alHUCH, TaOJMIbI, PUCYHKH, YEPTEkKH, TpaduKH, BBIUMCIEHUS; NPABUIBHO
BBITIOJIHAET aHAJIU3 MOTPEITHOCTEM.




Ounenka «4» CTaBHUTCS, €CIIM BBITIOJHEHBI TPEOOBAaHHS K OICHKE «5» , HO OBUIO JIOMYIIEHO
IIBa - TP HEJ0UEeTa, He OoJiee OHON HerpyOoil OIMOKH U OJTHOTO HEJOUETA.

Onenka «3» craBuTcsa, ecnd paboTa BBINIOJHEHA HE MOJIHOCTHIO, HO 00BEeM
BBITIOJTHEHHONW YacTH TaKOB, TO3BOJSIET TOJYYUTh TPABUIBHBIC PE3yJbTAThl W BBIBOJBIL: €CIIH
B X0JI€ TIPOBENICHUS OTIbITA U U3MEPEHUI OBLIH JOMYIICHBI ONIHOKH.

Ounenka «2» craBuTCs, eciau paboTa BBINOJTHEHA HE TOJHOCTBIO H  00BEM
BBIIIOJIHEHHONH YacTH pabOThl HE TMO3BOJSCT CHAETaTh IPABHIBHBIX BBIBOJOB: €CJIIH OIIBITHI,
WU3MEPEHUS, BBIYMCIICHUS, HAOIIOACHMSI IPOU3BOIMIINCH HEITPABUIIBHO.

Bo ecex cnyuasx oyenxa cHudicaemcs, eciu yueHUK He coOM00Anl mMpebosanus Npasu
bezonacnocmu mpyoa.

Ouyenka mecmoegwlx padom yuauwguxcs
«5» - 85% - 100%

«» - 65% - 84%

«3» -41% - 64%

«2» - 21% - 40%

«1» - 0% - 20%

Ilepeuenv ouuooK:

I'pyovie oumiuoku

o Hesnanue ompeneneHuii OCHOBHBIX MOHSTHI, 3aKOHOB, MPaBUJI, MOJIOKEHUN TEOpUH, POpMyI,
OOMICTIPUHATHIX CUMBOJIOB, 0003HaUeHUS (PU3HMUECKUX BEIUYHH, €IUHUILY H3MEPEHHS.

o Heymenue BbIIENATH B OTBETE IVIABHOE.

e Heymenue npuMeHsTh 3HAHUS IS PEHICHUS 3a7a4 W OOBSCHEHUS (PU3UUYECKUX SIBICHUU;
HENpPaBWILHO c()OpPMYIHpPOBaHHBIC BOMPOCHI, 3aJaHUS WM HEBEpPHbIE OOBSCHEHHS XO0Ja X
pelleHys, HEe3HaHHWE MPUEMOB pELICHHUS 3a]ad, aHAJOTMYHBIX paHee pPELIEHHBIM B KJIACCE;
OIIMOKHM, TOKa3bIBAIOIINE HENMPAaBUIBLHOE MOHUMAaHHE YCIOBUS 3aJladyd WU HEMpaBUIIbHOE
MCTOJIKOBAHUE PEIICHMUS.

o Heymenue uutath 1 cTpOUTH TpadUKU U TPUHIUTTHATBHBIE CXEMBI

e Heymenue nmoaroroButh K paboTe YCTAaHOBKY WM JabopaTopHOe 000pyI0BaHHE, IMPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI MU HCIOIb30BATh MOTYUYCHHbIE TaHHBIE IS BHIBOJIOB.

e HeOpexxHoe oTHOIIEHHE K JaOOpaTOPHOMY O0OPYIOBAaHUIO U U3MEPHUTEIILHBIM ITPUOOpaM.

o Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO IpUOOpa.

e Hapymenue tpeboBanunii mpaBuil 6€30MaCHOTO TPy/ia IPH BHIOJHEHUH 3KCIIEPUMEHTA.

Hezpyovie ouuuodxu

e Herounoctu popMynupoBOK, ONpeneIeH i, 3aKOHOB, TEOPHi!, BEI3BAHHBIX HEMOJHOTON OTBETa
OCHOBHBIX IPHU3HAKOB oOIpenenseMoro mNoHATUs. OmuOKH, BBI3BAHHBIE HECOOIIOAECHUEM
YCJIOBU MPOBEACHUS OIBITA WU U3MEPEHUM.

e OmubKK B YCIOBHBIX O0O3HAUEHHUSX HA MPUHIUIHUAIBHBIX CXE€Max, HETOYHOCTH UYepTEKeH,
rpauKoB, CXeM.

o [Ilpomyck uian HETOUYHOE HAMKMCAHWE HAMMEHOBAHUHN €IUHUI (PU3HMUECKUX BETUUHH.

e HepanunonanbHblii BEIOOp X0/1a pELICHHUS.

Heodouemui

e HepannonanbHple 3amMCH TPU BBIYUCIICHHSIX, HEPAIMOHAIBHBIC TPUEMbl BBIUMCICHUH,
npeoOpa3oBaHuil U peuieHus 3ajau.

e ApudmMernyeckre ONTMOKN B BEIYUCIECHUAX, €CIIH 3TH OITUOKU rpy00 HE UCKAXKAIOT PeaTbHOCTh
MIOJIy4YE€HHOT'O pe3yJbTara.

e OrtaenbHbIE MOTPEUTHOCTH B (OPMYIMPOBKE BOIPOCA MIIM OTBETA.

o HeOpexxHoe BbINOIIHEHHE 3aMUCEH, YepTexKel, cxeM, rpauKoB.

e Opdorpaduueckne u MyHKTYaIIMOHHBIE OIMTUOKH




