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MNOACHUTEJIBHAS 3AIINCKA
Pabouvas mporpamma opueHTHPOBaHA Ha IIeNIEBbIE IPUOPUTETHI, CHOPMYITHUPOBAHHBIC B
denepanpHO paboueil mporpaMme BOCIIUTAHUS U B pabodeit mporpamme Bocriutanuss MAQOY
«COLI N2y r. 3aB0JI0OyKOBCKA.

[Tporpamma no (pusmke Ha ypoBHE CpeHEro o01Iero oopazoBanus pazpadoTana Ha
OCHOBE TIOJIO’)KEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
nporpammsl, ipencraBieHHbx B PI'OC COO, a takxke ¢ yu€roMm deaepanbHoi paboueit
nporpaMmmel Bocriutanus 1 Konueniuu npenojiaBanus yueoHoro npeaMera « Pusnka» B
paboueit mporpamme Boctiutanusgs MAOY «COII Ne2y 1. 3aBo0yKOBCKa.

[Tporpamma 1o ¢pu3MKe onpeaenseT 0os13aTeIbHOe MPEIMETHOE COIepIKaHue,
yCTaHABJIMBAET PEKOMEHYEMYIO MTOCIIEI0BATEILHOCTh U3YUCHHUS TEM U Pa3/IesiOB Y4eOHOTO
npeaMeTa ¢ y4€ToOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, TOTUKH y4eOHOTO
mpolecca, BO3pacTHbIX ocobeHHocTel oOy4aromuxcs. [Iporpamma o gusuke gaér
IpeJICTaBICHUE O LIETISAX, COIEPIKaHNU, OOIIEeH CTpaTeruy 00y4YeHMs, BOCHUTaHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBaMu yuebHoro npenmera «Pusnka» Ha yriryOJaEéHHOM ypOBHE.

Nzydenue kypca pusuku yriyOIEHHOTO YPOBHS MO3BOJISIET Peaiu30BaTh 3a7aun
npoecCuOoHaNBHOM OpPUEHTAIMH, HAIIPABJICHO Ha CO3JaHKe YCIOBUH /ISl IPOSBICHUS CBOUX
MHTEJJIEKTyaJIbHbIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN KaXkJIbIM 00ydaromuMcs, KOTOpbIe
HE0OXO0UMBI JUIs TPOJIOJIKEHHSI 00pa30BaHus B OpraHU3alUsaX NpoQeccuoHalIbHOTO
00pa3oBaHus MO PA3IUYHBIM (HU3UKO-TEXHUUYECKUM U UHXEHEPHBIM CHEIIUAIBHOCTSIM.

B nmporpamme no pusmke onpeaensorcs IIaHUPyeMble pe3yIbTaThl OCBOCHHS Kypca
($u3KMKHN Ha ypPOBHE CPEAHETO 00111ero o0pa3oBaHUs: INYHOCTHBIE, METANIPEAMETHBIE,
npeaMeTHbIe (Ha yriyOnéHHoM ypoBHE). HaydHO-MeTO1010TrHYecKOi OCHOBOM TSl pa3paboTKu
TpeOOBaHUH K JIMYHOCTHBIM, METAIIPEMETHBIM U MPEJAMETHBIM pe3yJibTaTaM 00y4aroIuxcs,
OCBOMBIIIUX [TPOrpamMMy 10 (U3UKE Ha YPOBHE CPEAHEr0 00I11ero 00pa3oBaHus Ha yriIyOaEéHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHHS Kypca GU3NKU Ha YTIyOJlIEHHOM YPOBHE, B TOM
qucie MPEeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Du3rka» Mo rojgaM 00y4deHus.

[Tporpamma 1o (pu3rKe UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEISAMHU (PU3UKH [Tl COCTABJIEHUS! CBOMX PA0OUYUX MPOTPaMM.

[Tporpamma 1o ¢u3uKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY yuuTenei u
MIPEIOCTABIISAET BO3MOKHOCTH ISl pealIU3alliy Pa3IMuHbIX METOJUYECKUX MOJX00B K
MpenoiaBaHuio (GU3UKH HA YTIIyOJIEHHOM YPOBHE MPHU YCIIOBUU COXPAHEHUS 0053aTeIbHON
4acTU COJIEp’KaHus Kypca.

dusmka Kak Hayka o HanboJsee 00X 3aKOHAX MPHUPO/IbI, BBICTYIIAS B KAUeCTBE YU€OHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIa/l B CUCTEMY 3HaHUN 00 OKpY’KarollleM MUpE.
[koabHBIN Kypc GU3MKH — CUCTEMOOOPA3YIOLIHI JIJIsl €CTECTBEHHO-HAYUHbIX YUEOHBIX
IPEMETOB, MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMBbIX
XUMHUEH, Onosnorueit, pusnueckoi reorpadueit u actpoHomueit. Mcrnonb3oBanue u akTHBHOE
pUMeHeHHe (PU3NYECKUX 3HAHUI OIpeIeio XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHil B cpepe SJHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOTYYEHHS] HOBBIX
MaTepHaJIoB C 33laHHBIMU CBOHCTBaMHU. M3yuenne (pu3nku BHOCUT OCHOBHOM BKJIa/1 B
(bopMHpOBaHKE €CTECTBEHHO-HAyYHOU KapTUHBI MUpa 00ydaronierocs, B GopMHUpOBaHUE
YMEHHI NPUMEHATh HAYYHBIN METOJ MO3HAHUS IIPU BBITIOJHEHUH UMHU yUEOHBIX HCCIIeI0BAaHUM.



B ocHOBY Kypca pu3nku Ha ypOoBHE CpeTHEro 00IIero o0pa30BaHMsI TIOJIOKEH Pl UACH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUHU C HEM KypC SIBJISIETCS JIOTMUECKH 3aBEPLIEHHBIM, OH
COJIEPXKUT MaTepHall U3 BCEX pa3ziesoB (PU3MKH, BKIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU C HEW MaTepHai Kypca Gu3nKu 00beTuHEH
BOKpYT (pu3ndeckux Teopuil. Beayumm B kypce siBisieTcst popMupoBaHUE MPEICTABICHHH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea zymanumapu3zayuu. EE peanuzanus npeanoyiaraeT UCIojib30BaHNe T'YMaHUTAPHOTO
noTeHIuana Gu3nIeckon HayKu, OCMBICIIEHUE CBS3H Pa3BUTHS (DU3HUKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoesa npuxnaonoii nanpasnennocmu. Kypce pusukn yriryOi€HHOT0 ypoBHS
IpernonaraeT 3HakOMCTBO € IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHHUH
W3yYEHHBIX TEOPHH 1 3aKOHOB. [IpH 3TOM paccMaTpuBarOTCA Ha YPOBHE OOIINX MPEACTAaBICHUI
¥ COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoes rkonocuzayuu peaan3yercs MoCpeACTBOM BBEICHHS SIEMEHTOB COECpPIKAHNU,
HOCBALIEHHBIX KOJOIMUYECKUM MTPpOoOieMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYKIEHHS MPOOIJIEM pallOHAIBHOTO MTPUPOIOIOIB30BaAHHS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cosepkaHust IPOrpamMMsbl 10 pU3UKeE TOJHKHO OBITh OCTPOCHO HA MPUHIIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuky peanuzanus 3TUX IPUHIUIIOB 6a3UpyeTcs Ha
UCTIOJIb30BaHUH CaAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK MMOCTOSIHHO JICHCTBYIOMIETO (hakTopa
yuebHoro npotuecca. s yrirydnéHHOro ypoBHs — 3T0 CUCTEMA CAMOCTOSTEIBLHOTO
YUEHHUYECKOT0 SKCIEPUMEHTA, BKITFOUAIOIIET0 (PPOHTANIbHBIE YUEHUUECKHUE OIBITHI PU
U3y4eHUH HOBOT'O MaTepHaa, JJabopaTopHble paboThl U paboThl MpakTHUKyMa. [Ipu sTom
BO3MOXKHBI JIBa CII0c00a peanu3anui (pu3ndeckoro npakTukyma. B mepBom cirydae nmpakTHKym
npoBoauTcs a1bo B koHie 10 u 11 knaccoB, 1160 mociie NepBoro ¥ BTOPOro MoIyrofuil B
KaXJIOM U3 3THX Kj1accoB. BTopoii criocob — 3To uHTerpanus paboT NpakTUKyMa B CUCTEMY
71a00paTOpHBIX paboT, KOTOPBIE MPOBOAATCS B Mpoliecce U3ydeHus paszena (temsl). [Ipu aTom
1oJ1 paboTaMy PAKTUKyMa MMOHUMAETCS CAaMOCTOSTEIIEHOE UCCIIEI0BAaHIE, KOTOPOE MMPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cuctemMa yueHHUECKOro SKCIEpUMEHTa, JJabopaTOpHBIX padoT U
NpaKkTUKyMa MpeJICTaBlIeHa eMHbIM ITepeyHeM. BbIOOp TeMaTHKH JUIs 3THX BHJIOB YYEHUYECKUX
NPaKTUYECKUX padOT OCYIIECTBISIETCS] YYaCTHUKaMHU 00pa30BaTeIbHOTO MPOIIEcca UCXOS U3
0COOEHHOCTEHN OYPOUHOTO TIJIAHUPOBAHKS M OCHaIeHUs1 kabuneta usuku. [Ipu rTom
o0ecreynBaeTcs OBJIaIeHUE 00YUaIOMMHCS YMEHUSMH ITPOBOIUTH NMPSIMbIE U KOCBEHHBIE
U3MEPEHUs], UCCIIE0BaHUS 3aBUCUMOCTEN (PU3UUECKUX BETMYUH U TOCTAHOBKY OIBITOB 110
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Boinbiioe BHIMaHUE yACTSETCS PEIICHUIO PACYETHRIX M KaYeCTBEHHBIX 3a1a4. [Ipu aTom
JUIS PacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4M C SIBHO 33J]JaHHOM 1 HESIBHO 3a/1aHHON
¢u3nUecKoil MoieNbIo, MO3BOJISIONINE TPUMEHSTh U3yUYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJTHOTO pasJiesia Kypca, TaKk ¥ HHTeTpHpYs TPUMEHEHNE 3HAHUI U3 Pa3HbIX pasaenos. s
Ka4eCTBEHHBIX 33]1a4 IPUOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha 0OBSICHEHHE/TIpe/ICKa3aHne
npoTeKaHus GU3NYECKUX SBJICHHUH U MPOLIECCOB B OKPY’KaIOIIeH KU3HHU, TpeOyromue Beioopa
¢bu3uveckoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootercTBunm ¢ TpeboBanmsimMu GI'OC COO k MaTepraIbHO-TEXHUIECKOMY
o0ecreyeHnIo yueOHOTo nporiecca Kype GU3nuKu yriryOaEHHOTO YpOBHS Ha YPOBHE CPEIHETr0
o011ero o0pa3oBaHus JOKCH U3y4YaThCs B YCIOBUSX MPEIMETHOTO KabuHeTa. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE J1Ia00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIpOrpaMMe 1o (pU3UKE YYEHUYECKHUX OIBITOB, J1a00OPATOPHBIX paboT U pabOT MPaKTUKyMa, a
TaKXe JJEeMOHCTPAIlMOHHOE 000pyAOBaHHE.

JlemoHCTpanoHHOE 0060py10BaHue (POPMHUPYETCS B COOTBETCTBUHU C IIPUHIIAIIOM
MHUHHMMAaJIbHOHN TOCTaTOYHOCTH U 00€CIIeYnBaET IOCTAHOBKY MEPEYUCICHHBIX B IPOrpaMMe 110
(u3uKe KIIOUEBbIX IEMOHCTPALU Ul UCCIIEI0BAaHMSI N3y4aeMbIX SBJICHUN U MPOLIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHIA.

JlaGopatopHoe 000py10BaHHE JJIS1 YYCHUUECKUX MPAKTHUECKUX PadoT GOopMHUPYETCs B
BUJIC TEMATUYECKUX KOMIUIEKTOB M 00€CIIeUnBaeTCs B pacyéTe OAHOI0 KOMIUIEKTa Ha IBYX
oOyuaromuxcs. TeMaTHueckue KOMIUIEKTHI JAOOpaTOPHOro 000PYAOBaHUS 1OJIKHBI ObITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHIH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

dbopMHpoBaHUE UHTEPECA U CTPEMIIEHUS 00yYaroIUXCcs K HAYyYHOMY M3yYEHHIO PUPOJIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEICTABICHUIA O HAYYHOM METO/I€ TIO3HAHUS U (POPMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIUM SIBJICHUSIM;

(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUsI OCHOB CTPOCHUS
MaTepuu U GyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHUEe YMEHHI OOBSICHATH SBJICHUS C UCIOJIB30BAHNEM (PH3MUECKUX 3HAHUH U
HaYYHBIX JOKa3aTeNIbCTB;

(opMHpOBaHUE NPEACTaBIECHUN O PO PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPECTAaBICHUI O BO3MOXKHBIX cepax Oyayriei nmpodeccrnoHalbHON
JeSITeIbHOCTH, CBSI3aHHBIX C (PU3UKOM, OJATrOTOBKA K JAajbHENUIIEMY 00yUYEHHUIO B 3TOM
HalpaBJICHUH.

JlocTrkeHue ATHX 1eJiei 00ecTieynBaeTCsl peIIeHUEM CIIeTYIOINX 3a/1a4 B IpoIiecce
n3y4yeHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

npruoOpeTeHne CUCTEMbI 3HaHUH 00 001X (GU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHHI TPUMEHSITh TEOPETHUECKIE 3HAHUS TSI O0BICHEHUS (PU3NICCKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PELICHHs Pa3IMYHbIX 3334 C SBHO 3aJJaHHON (PU3MUECKON MOJIEIBIO,
3aj1a4, 1Mo/Ipa3yMeBalOINX CAMOCTOSITEIbHOE CO3/JaHne (PU3NIECKON MOIEIH, aJIeKBaTHOM
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIA/ICHUE METOJIJAMH CaMOCTOSATEIBHOTO TJIAHUPOBAHUS M TTPOBEACHUS (PH3UUECKUX
IKCTIEPUMEHTOB, aHAJIN3a M HHTEPIIPETAIINH HHPOPMAIINHU, ONIPECIICHHS TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3J]aHUE YCIIOBUM U1 Pa3BUTHs YMEHUN NIPOCKTHO-UCCIIEI0BATEIbCKON, TBOPUYECKOU
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO yriny0O€HHBIN ypOBEHb NU3YUEHUS
yuebHoro npenmMera «Dusnuka» Ha ypoBHE CpEeAHET0 00IIero 0o0pa3oBaHus BEIOUpAETCs
00y4JaroIUMUCS, MIIAHUPYIOLIUMH IPOJI0JKEHUE 00pa30BaHUs 0 CIIEUUATbHOCTAM (DU3HKO-
TEXHUUYECKOTO MpOouIs.

Ha uzydenue ¢pusuku (yrayOiaeHHBINA YPOBEHB) HA YPOBHE CpPEeIHEro 00IIero 00pa3oBaHus
otBoauTcs 340 gacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heaento), B 11 kmacce — 170 gacoB (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo Gu3uKe rnepeueHs J1abopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCSl PEKOMEHIOBAHHBIM, YYUTEIb JCTACT BHIOOP MPOBEACHHS Ta0OPATOPHBIX paboT u
OTIBITOB C YY4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.



COJEPKAHUE YYEBHOI'O ITIPEJIMETA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPOIBI.

dusnka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHblit MeTO1 TO3HAHUS K METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHEepUMEHT U Teopus B Ipolecce Mo3HaHus npupoibl. Habmonenre u s5KCnepuMeHT B
buzuke.

Crioco6b1 n3MepeHns (PU3NYECKUX BETUYMH (aHATIOTOBBIC M IU(POBBIE H3MEPUTEIbHbIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue GpU3NIECKUX SBICHUI U MPOLIECCOB (MaTepuaibHas TOYKa, a0COIOTHO
TBEP/OE TEJO, UjeallbHas KUIKOCTh, UJI€aIbHBIN T'a3, TOueUHbIN 3apsan). [ unoresa. duznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Pounb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi, npaKmuKym.

W3mepeHue cuibl TOKa U HAIIPSDKEHUS B LIENU IIOCTOSIHHOT'O TOKAa IPY IOMOILU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ U(poBoit Taboparopueit o pusuke. [Ipumeps! u3MepeHust PU3nIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe qBuxkeHre. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBHKeHUA. Cuctema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepHaabHOM TOUKH, €0 IPOEKIIMHA HA OCU CUCTEMBI KOOPAMHAT.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CpeAHsIsl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaIbHOW TOUKH, UX MPOEKIIMH HAa OCHU CUCTEMBI KoopAHHAT. CloKeHNe nepeMeIieHnil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS U MYTHU MaTepuaibHON TOUKU OT BpEMEHH U UX TpapuKu.

CBobomHoe manenue. Y ckopeHue CBOOOIHOTO nageHus. J[BikeHune Tena, OporeHHoro
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJINHAT, CKOPOCTH U YCKOPEHMSI MaTEPUATILHOU TOUKH
OT BpEMEHH U UX TpauKu.

Kpuonunerinoe nBuxeHue. [[BokeHue MaTepuaibHON TOUKHU M0 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. [lepuos u yactoTta oOpamenuns. LleHTpocTpemuTenpHOe (HOpMabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHnuyeckue ycTponcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIUIOMETP, IBUKEHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHKEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapbHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPH, CKOPOCTEH JABMXKEHHS OJIHOTO U TOTO )K€ TeJa B Pa3HbIX
cHUCTeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3MmepeHne ycKOpeHus MpU MPSIMOJIMHENHOM PABHOYCKOPEHHOM JBHKEHUU T10
HaKJIOHHOM IJIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne yckopeHus cBOOOIHOTO MaJeHus (PEKOMEHI0BAHO UCTIOIb30BaHUE [IUPPOBOIA
nabopaTopun).

W3ydenue nBuxeHMs Teaa, OpOIIEHHOI0 TOpU30HTaNbHO. [IpoBepka runoressl o npsmMoit
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.
N3yueHue nBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOMW 110 MOJIYJIFO CKOPOCTHIO.
HccnenoBanue 3aBUCUMOCTH MEPUOAA OOpAIIEHHUs] KOHUYECKOTO MasiTHUKA OT €ro

MapaMeTpPOB.

Tema 2. /lunamuxa.

ITepBboiii 3akoH HeroToHa. IHEpunaibHbIE CUCTEMBI OTCUETA. [[pMHIIMT OTHOCUTEIHLHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHa 1111 MarepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwuta TsbKkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOHOTO TTaJICHUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI M OT reorpaduieckor MHUPOTHI. J[BIKeHHEe HEOECHBIX TN U UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuia tpenusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS ¥ CHJIa TPEHUS TTOKOSI.
Koaddutment tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUU TeJa B KUAKOCTH WU Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'mapocrarnueckoe gasinenne. Crita Apxumena.

TexHuueckue yCTpoMCcTBa U TEXHOJOTHYECKHE MPOLECCHI: MOAIIUITHUKH, IBUKEHNE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HMJIMHIIPOB WM MIAPOB PA3HOU MACCHI C OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE paBHOICHCTBYIOIIEH MTPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACCHI TENa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3yIbTaTe B3AUMOAEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NOABEME U TIaICHUN.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3mepeHue paBHOJEHCTBYOIIEH CHUJI TPH JBMKEHUHU OpyCKa 110 HAKJIIOHHOM IIIIOCKOCTH.

[TpoBepka rumnoTes3sl 0 HE3aBUCUMOCTH BPEMEHH JIBKEHHS OpycKa 10 HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIKX B IIPYKUHE U PE3HHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS] CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JErKuil OJIOK.

N3mepenne koddummenta TpeHus Mo BEITUIHHE YTI0BOr0 KOG UIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMKEHUs OpycKa 110 HAKJIIOHHOM MJIIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuenune nBUKEHUS rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTtHo TBEpoe Teino. [TocTynaTenbHoe U BpaliaTebHOE JBI)KEHUE TBEPIOTO Tea.
MOoMEHT cuiibl OTHOCUTENBHO OcH BpauieHus. [1nedo cumnpl. CinoxeHue cuil, NpUI0KEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeEINA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3InyHOEe paBHOBECHE.

TexHu4eckue yCcTporuCcTBa U TEXHOJIOTHYECKHE MPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBII
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

HccnenoBanue ycloBUi paBHOBECUS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynbc MaTepuanbHON TOYKH, CUCTEMBI MAaTEPUANIBHBIX ToueK. L{eHTp Macc crucTeMbl
MaTepuaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

Mty ibC cHIIB 1 N3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MowmeHT nMIysbca MaTepuainbHoi Touku. [IpencraBnenne o coxpaHeHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

Pabora cuiibl Ha MajoOM U Ha KOHEYHOM TepemeneHnu. ['paduueckoe npeacrapieHue
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckas sHeprusi MaTepuaibHOM ToukH. Teopema 00 H3MEHEHUN KHHETHUECKOH
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanbpHbIE M HEMOTEHIMABHBIE cuiIbl. [loTeHnnanbHas sneprus. [lorennuansHas
3HEpTuUs ynpyro aehopMupoBaHHO npyxuHbI. [loTeHIIManbHAast SHEPTHs TeNla B OAHOPOJIHOM



IpaBUTAlMOHHOM noJie. [loTeHanbHas sHeprus Teaa B rpaBUTALIMOHHOM I10JIE OTHOPOAHOIO
niapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbsi KOCMUUYECKasi CKOPOCTb.

CBs13b pabOTHI HETTOTEHIIMATBHBIX CHJI C H3MEHEHUEM MEXaHUYECKOM SHEPTHH CUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIHUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyum 11 UI€IbHOM )KUAKOCTH KaK CIICICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU.

TexHHYeCKHE yCTPONCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: IBUKEHUE PAKET, BONOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne s3HEpruM Tela MPU COBEPILIEHUU pabOThI.

B3anmMHuble IpeBpaleHyss KHHETUYECKON U NOTEHIMAIIbHONW SHEPTUM IpU JCMCTBUN Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne umiyJsibea Tesna o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUM.

W3MepeHne KHHETUYECKOM 3HEPT U Tea [0 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE TOJ0XKEHUS MOJIEKYIIsIpHO-KMHeTHueckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. JJuddysus. bpoyHoBckoe aBmxeHne. XapakTep JIBHKEHUS U B3aUMO/ICHCTBHS
yacTHull BeuecTBa. Mojienu CTpoeHHsI ra30B, )KUJIKOCTEH U TBEPABIX TN U 00BSICHEHHE CBOMCTB
BElIeCTBa Ha OCHOBE ATUX MoJjieneid. Macca u pazmepsl Mosiekys (atomoB). KoinuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl €€ usmepenus. lllkana temneparyp
Lenbcus.

Mopenp neanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTHUILIbI ra3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

["a3oBbIe 3aK0HBI. YpaBHeHUue MenaeneeBa—Kianelipona. AGcostoTHas TeMiepaTypa
(mkana remmneparyp Kenbsuna). 3akon JlaneTona. M3omporneccs! B 11eaabHOM rase ¢
MOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. [ paduueckoe npeacTaBieHne H30IpOLECCOB: H30TEPMa,
u30Xx0pa, n3obapa.

CBs13b MEX/ly 1aBJIEHUEM U CPEHEN KMHETUYECKOW YHEPTUEH MOCTYNATENbHOIO
TEIJIOBOT'O JIBMXKEHUS MOJIEKYJ UI€AIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOAMHAMUYECKOM CUCTEMBI CO CpeTHEH
KMHETUYECKOW DHEPrueH MoCTyNnaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuyeckue ycTporHCcTBa U TEXHOJIOTHYECKHE MPOLIECCHI: TEPMOMETP, OapomeTp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO JTBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmMuKym.

HccnenoBanue mnpoiiecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEKIY
ropsiuei U X0JO0JHOW BOJOM.

N3ydeHne n30TepMUUYECKOro npoliecca (peKOMEHA0BaHO UCII0Ib30BaHue HU(POBOH
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/]) cucrema. 3aganne BHENTHUX YCIOBUH st
TEPMOJIMHAMHUYECKON CUCTEMBI. BHEIIHNE U BHyTpeHHHE TapameTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPETHUE 3HAYCHHUS BEJIMYMH, ONHUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano repmoanHamMuku. CaMONpOU3BOJIbHAS peaKkcalns TepMOANHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenpb u1eaIbHOTO Ta3a B TEPMOIMHAMUKE — CUCTEMA YPABHEHUI: YpaBHEHUE
MenneneeBa—KnaneiipoHa u BeIpa)XeHHUE J1s1 BHYTPEHHEN SHEPTUU. Y CIIOBUSI IPUMEHHUMOCTH
ATOM MOJENN: HU3Kasi KOHLEHTpAIUs YacTHIl, BBICOKHE TeMIlepaTypbl. Beipaxkenue st
BHYTPEHHEHN SHEPIUU OJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Brruucienue padoTsl no rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco0 U3MEHEHUsI BHYTPEHHEH HEpTrun TepMOAMHAMUYECKOM
cucTeMbl 6e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, H3TyUYCHHE.

KonuyecTtBo TemnoTel. Tenno€MKoCTh Tena. Y AelibHas U MOJIIpHas TEMJI0EMKOCTH
BelllecTBa. Y paBHeHUEe Maiiepa. Y nenbHas TeIUioTa CropaHus TommBa. Pacuér komnuecrna
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[TepBbiit 3ak0H TepMoAMHAMUKH. BHyTpenHsst sHeprus. KonnyecTBo TemioTs! U paborta
KaK MEpbl U3MEHEHUs BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOIMHAMUKY TSI PABHOBECHBIX MPOLECCOB: YE€pPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAS afquadara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKY JUIs1 HEPABHOBECHBIX MIPOLIECCOB: HEBO3MOYKHO IE€PEIATh
TEIUIOTY OT OoJiee XOIOJHOTO Tena K Ooliee Harperomy 0e3 kommneHcanuu (Knaysuyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKUE aCIIEKThl UCIOJIb30BAHUS TEIJIOBBIX ABUTaTeNel. TermnoBoe 3arps3HeHue
OKpYXaloIIeil Cpebl.

TexHuueckue yCTpoMcTBa U TEXHOJOTMYECKHUE MPOLIECCHI: XOJI0ANIbHUK, KOHIUIIUOHED,
TU3eTbHBIA U KapOIOpaTOPHBIN JBUTATEIH, TAPOBast TypOUHA, MOyICHUE CBEPXHUZKUX
TEeMIIepaTyp, yTHIM3AIUS «TEIUIOBBIX» OTXOJI0B C UCIOJIb30BaHUEM TEIIOBOI'O HACOCA,
YTUIM3aUs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEIIJIOBOM» U DJICKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BospgyuHoe oruuso.

CpaBHEHHE YIEJIbHBIX TEINTIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yueHune B3auUMOCBSI3M SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbI
KUIICHUS )KUKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[Tapoo6pa3oBanue u koHaeHcanus. Vcrapenue u kunenue. Y ieiabHas TerioTa
napooOpa3zoBaHMUs.

Hacepiiennsie 1 HeHachIlIeHHbIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD MJIOTHOCTH U
JIaBJICHUS HACBHIIIICHHOTO Mapa OT TEMIEPATYPhl, UX HE3aBUCUMOCTh OT 00bEMa HACKHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe teno. Kpucramnmdeckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAIITIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. CyOmumarius.

Hedopmaruu tBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayins FOura. [Ipenen
yOpyrux aedopmaruii.

TemoBoe pacuipeHue XuAKOCTeH U TBEPIABIX Tell, 00bEMHOE U TMHEHHOE pacIIupEeHue.
AHrapMOHHM3M TEIIJIOBBIX KOJEOAHMI YaCcTHII BEIIECTBA KaK MPUIMHA TETUIOBOTO PACIIIUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOadDUIIMEHT MOBEpXHOCTHOTO HATsDKeHMs. KanumispHeie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHrU4ecKue ycTpoicTBa U TEXHOIOTUUECKHUE MPOIECCHI: KUJIKUE KPUCTAILIBI,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob!I U3MepeHMsl BIa)KHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3Mmepenne yienpHON TEIUIOTHI IJIABJICHHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX [1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IIOMEILEHHUH.

N3mepenune kodpuIeHTa MOBEPXHOCTHOTO HATSKCHHUSI.

N3mepenne moayins FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3MHOBOI0 00paslia OT NPUI0KEHHOW K HEMY
CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

DnexTpusanus Tl U €€ MPOosBIEHU. DIEKTpUIECKUN 3apsa. J[Ba BUa JIEKTPUUECKUX
3apsanoB. [IpoBOAHMKY, TUAIIEKTPUKH U TIOJYIIPOBOJHUKHU. JIEMEHTAPHBIN 3JIEKTPUUECKUM
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsja.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsox€aHocTh anexTpudeckoro noss. [poOusiit 3apsi. Jlunun Hanpsk€HHOCTH
aneKTprudeckoro nosst. OAHOPOHOE ANEKTPUUECKOE MOJIE.

IToTeHIManbHOCTB 3JIEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh MOTEHIIMAIOB U HAIIPSIKEHUE.
[ToreHnnanbpHast 2HEprus 3apsaaa B dJEKTpOCTaTHUECKOM node. [lorenunan
AIIEKTPOCTATUYECKOTO MoJIsl. CBsA3b HAPSHKEHHOCTH MOJI M Pa3HOCTH MOTEHIUAJIOB AJIs
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJIHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHON cdepsl. [lone paBHOMEpHO
3apspKeHHOro o 00bEMy mapa. [losie paBHOMEpHO 3apsKeHHON 0€CKOHEYHOH MIOCKOCTH.
KaptrHbl mMHWI HANPSy)KEHHOCTH 3TUX MOJEH U SKBUIIOTEHIINAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD MJIOCKOTO
KOH/JIEHCATOopa.

[TapannenpHOE coequHEeHnEe KOHIeHcaTopoB. [locnenoBarenpsHoe COeIMHEHNE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHne 3apsyKeHHON YacTUIIBI B OJHOPOAHOM 3JIEKTPUIECKOM TOJIE.

TexHu4ecKkue ycTpoicTBa U TEXHOJIOTHYECKHE MPOIIECCHI: AJIEKTPOCKOII, JIIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHUE AIEKTPOIIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTuueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPa OT IUIOLIAAH IACTUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpaliieHust SHEpruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO U3ITyUYEHHUS
CBETOAMO/A.

N3yueHue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCAaTOp.

Pacnpenenenue pa3HoCTH MOTEHIMATIOB (HANPSHKEHUS ) TIPU MOCIEI0BATEIEHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus cyecTBOBaHUS OCTOSIHHOTO AJIEKTPUYECKOr0 TOKa. FICTOUHUKH TOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMIPOTUBIIEHUSI OTHOPOIHOTO
IIPOBOJHMKA OT €r0 JJIMHBI U IJIOIIAIH TONEPEYHOro ceYeHUsl. Y IeIbHOE COIPOTUBIICHHE
BEILIECTBA.

[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEUHEHNE TPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MOoIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEsieMasi Ha PE3UCTOpeE.

OJ1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aK0H OMa /i TOTHOU
(3aMKHYTOM) 2NeKTprUecKoi renu. MoiHocTh ncTouyHuKa Toka. KopoTkoe 3aMbikaHue.

Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHuyeckue ycTponcTBa U TEXHOJIOTUYECKHUE MPOIIECCHI: aMIIEPMETP, BOJILTMETD,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSOKSHMS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS AJIsL PE3UCTOpPa, JIaMIIbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTD COMPOTUBIICHUS IUIUHAPUUECKUX MPOBOJAHUKOB OT JJIUHBI, IJIOIIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TOKA OT COMPOTHUBIIEHUS TP MOCTOSHHOM
HaIpsKECHUU.

ITpsimoe nzmepenne D/1C. KopoTkoe 3aMbIkaHuE raibBaHUUYECKOTIO JJIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY IOJI0CAMU UCTOYHUKA TOKA OT CHUJIbI TOKA
B LIEIIU.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmMuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO COPOTUBIICHHS HICTOYHUKA TOKA.

Hccnenosanue 3aBucumocty J/1C raqpBaHUYECKOr0 3J1EMEHTA OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMU UCTOYHMKA TOKA OT CHUJIBI TOKA
B IICIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJIeKTpUYecKasi IPOBOAUMOCTb PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. COOCTBEHHAs U TPUMECHAs TPOBOAUMOCTE OTYTIPOBOTHUKOB.
CsoticTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALIMSL. DIEKTPOIIHU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

ONeKTpUYecKUi TOK B ra3ax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psia.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHE: Fa30pa3psIHbIC JIaMIIbI,
AIIEKTPOHHO-JTy4eBast TpyOKa, MOJyIpOBOIHUKOBbIE IPUOOPHI: U0, TPAH3UCTOP, POTOAUO,
CBETOJINO/I, TallbBaHUKA, paQUHUPOBAHNE MEH, BHITIJIABKA ATFOMUHHUS, SJIEKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa apanes.

HckpoBot pa3psa 1 NpOBOAMMOCTb BO3yXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3mMepeHus (U3NYECKUX BEIMYMH C UCIIOIB30BaHNEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIBHBIX PUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCUTEJIbHBIEC TIOTPEIIHOCTH U3MepeHuil Ppusnuecknx BennyuH. OIeHKa TpaHHuIl
MOTPEIIHOCTEH.



[IpoBeneHMEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHNN 3aBUCUMOCTEH (PU3HMUECKIX
BEJIMYMH, TIPOBEPKA MPEIOKEHHBIX THITOTE3 (BBIOOp U3 PabOT, OMMCAHHBIX B TEMATHUECKUX
paszznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIa0OpaTOPHBIC Pa0OTHI, MPAKTUKYM) ).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca pusuku yriyonéHnoro ypoBss B 10 kiiacce ocyuiecTBiIsieTcs ¢ yuéTom
COJIEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3EH C KypCcaMu MaTeMaTUKH, OMOJIOTHHU, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEN 0008 HAYYHO20 NOZHAHUA:
SBJICHUE, HAYYHBIN (aKT, rUnoTesa, (pusnueckas BeIUYHHA, 3aKOH, TEOPHs, HA0II0IeHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJI€Nb, U3MEPEHUE, TOTPEITHOCTH U3MEPEHUHN, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHre CUCTeMbl ypaBHeHUH. JInHelHas GpyHKIMs, apadoa,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpudyeckue QyHKIMH: CUHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKI€CTBO. BEKTOPHI ¥ MX MPOEKIIUUA HA OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: vexannueckoe IBKEHUE B )KUBOH npupoje, tuddysus, ocMoc, TenI000MeH
YKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHNE OKPYKAOIIel Cpe/Ibl, yTUIN3aus
OMOOPraHNYECKOTO TOITMBA JIsl BRIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KHUBOUM IIPUPOJIE.

Xumusa: TUCKpETHOE CTPOSHHE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHas Macca, oJyYeHuEe HaHOMAaTepUasoB, TETUIOBbIE CBOMCTBA TBEPABIX TE, KUIKOCTEH U
ra3oB, KUIKUE KPUCTAIUIBI, HIEKTPUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHre ABMKEHUN C UCTIOIH30BAaHUEM MEXaHU3MOB, YUET CyXOT0 U
JKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIIUU (KPOHIITEHH, peréTyarbie
KOHCTPYKIIMH ), UICTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUS MEXAHUKHU B TEXHHUKE (TUPOCKOI, BOJIOMET
U IpyTHue), IBUTATeNh BHYTPEHHETO CrOpaHus, mapoBas TypOrHa, OBITOBOM XOJIOAUIBHUK,
KOHJIULIUOHEP, TEXHOJIOTMH MOJYyUYEHHUsI COBPEMEHHBIX MaTepUaIoB, B TOM YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYIIPOBOHUKOBBIE MPUOOPHI, TaTbBAHHKA.

11 KUIIACC

Pasznea 4. duekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumoselicTBuEe OCTOSIHHBIX MAarHUTOB U ITPOBOJAHMUKOB € TOKOM. MarHutHoe mnoue.
BekTop MarHuTHON MHAYKIUU. [[pHHIMI Cynieprno3niuy MarHUTHBIX Mosiel. JIMHuM MarHuTHOM
WHIYKITAU.

MarsauTtHoe 1nosje NpoBOJHUKA C TOKOM (TIPSMOTO NPOBOJHUKA, KATYIIKA U KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOIYJIb.

Cuna JlopeHiia, e€ HanpaBJIeHHE U MOAYJIb. [[BH>KeHUE 3apsKEHHOW YaCTHUIIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHMYeCKHe yCTpONCTBA U TEXHOJIOTUYECKHUE NTPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, JIEKTPOMATHUTOB, TECTEP-MYJIbTUMETP, FIEKTPOBUTATEND SIKOOU, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KapTuHa 1uHMA HHAYKIUY MarHUTHOTO TOJISI [TOJIOCOBOTO U MOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHMI MarHUTHON MHAYKLIMHU NOJIS JJIMHHOTO NMPSMOT0 IMPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IIEKTPOM3MEPUTEIIEHOTO IPUOOPA MAarHUTONEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue anekTpoMaruuTHOM HHAYKIMK. [loTOK BekTOpa MarHuTHON nHAYKuMu. DJ1C
MHAYKIHMU. 3aKOH JIEKTpOMarHuTHo! nuaykuuu @apanes. BuxpeBoe anekTpuueckoe mnosie.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuayktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA. SIBIeHME
camonHaykuuu. 9J1C caMOMHAYKIINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnyeckue ycTponcTBa U TEXHOJIOTUYECKHUE MPOLIECChl: MHIYKIIMOHHAS [1€Yb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHust 31eKTPOMarHUTHOM MHIYKITUH.

Uccnenosanue 3aBucumocty 3/1C MHAYKIIMYU OT CKOPOCTU U3MEHEHUSI MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHure caMOMHTyKIIUH.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUS CUJIBI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomol, npaKkmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka MozEeH IEKTPOMarHuTHOIO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

I"apmonmnueckue konedanus. Knunemarnueckoe 1 JMHAMUYECKOE OITUCAHUE.
OHepreTUyYecKoe ONUCAHNE (3aKOH COXpaHEHUs MeXaHUUYeCKol sHeprun). BeiBog
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIEOaHUH M3 UX SHEPreTHYECKOTO U
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammatyaa u ¢gaza kojedanuii. CBsI3b aMILTUTY Il KOJIEOAHUI UCXOHOU BETMYUHBI C
aMILTUTYJaMU KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS.

[Tepuon u yacrora konebanuit. [leproa MabIx CBOOOJHBIX KOJIEOAHUN MaTEMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PY>KUHHOTO MAasTHUKA.

[TonsTHE 0 3aTyXxaromux Koaedanusx. BeiHyx1eHHbIe Konebanus. Pe3oHaHc.
Pe3zonancHas kpuBasi. BiusiHue 3aTyxaHus Ha Buj pe30HAaHCHOH KpUBOMl. ABTOKOIE€0aHMUS.

TexHnyeckue ycTpoHCcTBa U TEXHOJOTUYECKUE MPOLIECCHI: METPOHOM, Yachl, KauelH,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNTbHOrO ABUKEHHMSL.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTH I1€pH0Jia CBOOOAHBIX KOJIeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kosebaHuii rpy3a Ha MAaCCUBHOM NMPYXKUHE C LIETIbI0 (POPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha MPY>KHUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

W3y4eHne qBUKEHNSI HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebarenbupiit KOHTYp. CBOOOIHBIEC SJIEKTPOMArHUTHBIC KOJICOAHUS B UACATBHOM
kosiebaTesibHOM KOoHType. @opmyina Tomcona. CBsi3b aMIUIMTYABI 3apsiia KOHAEHCATOpa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxarolye 3JIeKTpOMarHuTHbIE Kosie0aHusl. BrIHyX/I€eHHBIE 2JIEKTPOMAarHuTHbIE
Kosie0aHusl.

ITepemeHHbII TOK. MOITHOCTE NEPEMEHHOT0 TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE
3HaYeHHE CUJIbI TOKA U HAIIPSDKEHUS IIPH Pa3IndHOl popMe 3aBUCMMOCTH NEPEMEHHOT0 TOKA OT
BpPEMEHH.

CunyconanbHbI IEPEMEHHBIN TOK. Pe3ncTop, KOHIEHCAaTOp U KaTylIKa MHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOI'O IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HalpsKeHUH.

Wneanbublil Tpanchopmarop. IIpon3BoacTso, nepenava u noTpedIcHUE HIEKTPHYECKON
JHEPIUU.



DKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJCTBE dIEKTpodHepruu. KynpTypa ucnons3zoBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpomucTBa U TEXHOJIOTUYECKHE MTPOLECCHI: dJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHNsI.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3oHaHC npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKA HHIAYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBaHue nepeMEHHOI0 TOKa Yepe3 MOCIIE10BaTENbHO COEMHEHHBIE KOHIEHCATOP,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbBIE 0JIHbL.

MexaHnyeckue BOJIHBL, yCIOBHUS UX pacnpocTpaHeHus. [lonepeunsie U nponoibHbIe
BOJIHBL. [leprof, ckopocTh pacpocTpaHEHHS U JUIMHA BOJIHBI. CBOIICTBA MEXaHMYECKHUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsA3HEHNE OKPYIKAIOLIEHN CpEeNbI.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IyUYEHHs dJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIIEHHE, OJIpU3aus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 371eKTpOMarHUTHBIX BOJIH. [I[puMeHEHNE 2IEKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpenbl.

TexHnyeckue ycTponucTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
panap, paiuonpuEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus, yibTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPEeIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HabGmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/I0M U 4aCTOTOM
KOJICOaHUH.

HccenenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosnHENTHOE pacCIPOCTPAHEHUE CBETA B OAHOPOIHOM cpenie. JIyu cBera. ToueuHslid
HCTOYHHK CBETA.

OtpaxxeHue cBeta. 3aKOHbBI OTpaskeHus cBeta. [locTpoenue n3o0paskeHuit B IIOCKOM
3epkaie. Chepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOITIOTHBIN MOKa3aTelb
npesnomMieHuss. OTHOCUTENbHBIN MTOKa3aTeNb MpeaomiieHus. [[ocToSHCTBO YacTOThI CBETa U
COOTHOUIEHUE JJIMH BOJH MPHU MEPEX0]1€ MOHOXPOMATUUECKOTO CBETA Yepe3 rpaHully paszesna
JIBYX ONTUYECKUX CPEI.

Xon iyueit B mpusme. ucnepeus ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparoiue u paccenBaromue JUH3bL. ToHKas muH3a. @OKYCHOE PacCTOSTHUE U
ONITUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOW CheprudecKoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

dopmyIia TOHKOM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox J1y4a, MpoIIeIIIEro JUH3Y MO/ TPOU3BOIBHBIM YIJIOM K €€ INIaBHOM ONTUYECKON OCH.
[TocTpoenune n300pakeHUil TOUKU U OTPE3Ka MPSMOI B COOMPAIOIINX U PACCEUBAIOITUX JIMH3AX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodOHocTh. ['11a3 Kak onTuveckas cucremMa.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonnoBas ontuka. Untepdepentus ceera. KorepeHTHbIE HCTOYHUKH. Y CTIOBUS
HaOJIOZICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kiiaccuuecknx HHTEP(EPEHITHNOHHBIX CXEM.

Hudpaxmus ceeta. AudpakironHas pemérka. Y caoBre HaOII0IeHUs TTIaBHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHIECKOTO CBETa Ha AU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHrn4eckue ycTpoiicTBa U TEXHOJIOTUUECKHE MPOIECCHI: OUKH, JTYTIa, IEPUCKOIIL,
doToanmapar, MUKPOCKOII, MPOESKITMOHHBIH ammapar, IpOCBETICHHE ONTHKH, BOJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 MIIOCKOMAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKoOTIa, TEIECKOMa.

Hab6mronenue natepdepeHIinm cBeTa.



Habmioienue 1BETOB TOHKUX MIIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmonenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHHe NOISAPOUIOB [T U3YUYCHUS MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKmuKym.

W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUA OT BEIIECTBA (HA MPUMEPE KUIKHX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tomrydenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3HI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHue nonspu3aiuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDICKTPHKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

Habmronenue u uccienoBanue nudpakiinoOHHOTO CIEKTpA.

W3mepeHue IMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ITy4eHHs CBETOAMOA TPH OMOIIHU AU(DPAKIIHOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHUTEJIBHOCTH.

['paHu1IbI MPUMEHUMOCTH KJIacCHYeCKOM MexaHMKH. [TocTynaTsl crienuanbHON Teopun
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpasoanus Jlopenna. YcioBue
npruIHHHOCTH. OTHOCHUTENFHOCTH OJJHOBPEMEHHOCTH. 3aMe/UIeHUEe BPEMEHH U COKPAIlCHHE
JUTUHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHHUECKHe yCTPOUWCTBA M TEXHOJIOTHYECKUE TPOIIECCHI: CITy THUKOBBIC IPUEMHHKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHUILL.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Omnpenenenne UMITYJIbCa U SHEPTUN PENSATUBUCTCKUX YacTHI] (110 GoTorpadusiMm TPEeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBeCHOE TerIOBOE M3TyueHHe (M3TydeHne a0COIIOTHO YEPHOTO TeJa). 3aKOH
cMemienust Buna. ['mnotesa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otoadppext. Onbitel A. I'. Ctonerosa. 3akoHbl poTodddexra. YpaBHeHHE DHHIITEIHA
st hotorpdexra. «KpacHas rpanuiay horodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETA Ha a0COJIFOTHO MOIJIOMIAIONLYIO U
abCcoOTHO OoTpaskarollyto nosepxHocth). OnbiTh I1. H. JleGenena.



BosiHoBbI€ cBoiicTBa yacTull. Bonuel ae bpoitns. Jliinna BoiHs! ne bpoitsist u pazmepbl
00J1aCTH JIOKAIM3alUU ABUXKYIeHcs yacTullbl. KoprycKysspHO-BOJHOBOM Tyann3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: CIIEKTPOMETP, POTOIEMEHT,
dboTogaTunK, TYHHEITBHBIAH MUKPOCKOII, COJTHEUHAst OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padéomot, npaKmuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [ itanerapHast moaens atoma Pesepdopaa.

[Toctymnatel bopa. M3ny4enne u noromniearne (OTOHOB MPHU NEPEX0JIe aTOMa C OTHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.

TexHuueckue yCTpoMCTBa U TEXHOJIOTMYECKUE TTPOLIECCHI: CIEKTPAIbHBIN aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpezenenne JIMHBI BOJHBI JIJA3EPHOTO U3ITyYEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue ciekTpa pa3pekeHHOI0 aTOMapHOTo BOJIOPO/Ia U U3MEPEHUE TOCTOSTHHOM
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas moxaens sinpa ['eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTE. Anbda-pacmaa. INeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnay. ["amma-
W3JIy9YCHHE.

3aKOH paJMOaKTUBHOIO pacnaaa. PagnoakTuBHbIE H30TONBI B Tpupoae. CBOKCTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BiausiHue paainoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

SAnepusie peakuu. [lenenue u cunres suep. Anepusie peaktopsl. [IpoOiaemsl
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUYECKUE aCIIEKThl PA3BUTHS SIACPHOM
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



dyHIaMeHTalbHbIE B3auMoeicTBUsA. bapronsl, Me30HbI U 1enToHEI. [IpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHOl Mojenu. TéMHas Matepust U TEMHas SHEPTUSL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHnueckue ycTpoicTBa U TEXHOJOTUYECKHE MPOLIECCHL: TO3UMETpP, Kamepa BuiibcoHa,
SIEPHBIN PEAKTOP, TEPMOSACPHBIA PEAKTOP, aTOMHAst 60MOa, MArHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3ydenne morionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl pa3BUTHs acTpoHOMUU. [IpHUKiIagHOe 1 MUPOBO33pEHUYECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHUMOCTH 3aKOHOB (PH3UKH JJIs1 OOBSICHEHUS MPUPOIBI KOCMHUYECKHIX
00BEKTOB.

MeToabl aCTpOHOMUYECKUX Hccaen0BaHui. COBpEMEHHbIE ONTUYECKUE TEIECKOIIBI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 38é3aH0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CreKTpaabHbIN Ki1acc —
CBETUMOCTBY. 3BE3/IbI TIIABHOM MOCIEI0BATEIHLHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY IS
3BE3]1 INIABHOM mocieaoBarebHOCTH. BHyTpeHHee crpoenue 3831, CoBpeMeHHbIE
MIPEACTABIICHUS O MPOUCXOKACHUH U 3BOIOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Muneunsiii [1yTs — Hama [Nanaktuka. [onoxenue u auxenue Connua B ['anaktuke. Tumnsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa606:a. PasOeranue ranaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacumrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

Habmroenus 38€31HOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HCIIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIIOKEHHUM ISl OIIPEIEIICHUS MTOJI0KEeHUS HeOECHBIX 00BbEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CEeBEPHOTO MOMyIIApHs U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

Cnioco0bl u3MepeHus (GU3MUECKUX BEIMYMH C UCTIOIB30BaHNEM aHAIOTOBBIX U IMHU(PPOBBIX
HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUNKOBBIX CUCTEM. AOCOTIOTHBIE U
OTHOCHTEJIbHBIE TIOTPEITHOCTH U3MEPEHUH u3nuecknx BennduH. O1ieHKa rpaHuil
IIOTPELITHOCTEMN.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUN 3aBUCUMOCTEN (PU3HUECKUX
BEJTMYMH, TIPOBEPKA MPEUIOKEHHBIX TUTIOTE3 (BHIOOP M3 PabOT, ONMMCAHHBIX B TEMATHYECKUX
pasnenax «Y4eHUYeCKUH IKCIIEPUMEHT, 1a00paTOpHbBIE Pa0OThI, TPAKTUKYM ).

O0o0maroniee NnOBTOpeHUeE.

O0o001IeHre U CHCTeMaTU3allus COIePIKaHus pa3AesioB Kypca « MexaHuKay,
«MonexynsipHas QU3UKa U TEPMOJIUHAMUKAY, « DNEKTPOIUHAMUKaY, «KoebaHus 1 BOJTHBD,



«OCHOBBI criennaIbHONW TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas pu3KKay, « DIEMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI.

Ponb gusuku u acTpOHOMUU B IKOHOMUYECKOU, TEXHOJIOTUYECKOU, COIMATILHON 1
3TUYECKOH cdepax AeaTeTbHOCTH YelIOBEKa, POJib U MECTO (PM3UKHU U aCTPOHOMHUH B
COBPEMEHHOM Hay4YHOH KapTHHE MUPA, 3HAYCHHE OMICATEIbHON, CUCTEMAaTU3UPYIOLICH,
OOBSICHUTENIBHOM U POTHOCTHYECKOW (DyHKIMN (PU3NIECKOI TeOpUH, POiIb (PU3NUIECKON TEOPUHU
B (hOpPMHUPOBAHHH MIPEICTABICHUI O PUINUCCKON KAPTUHE MHUPA, MECTO (PUINICCKON KapTUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzydenne kypca pusuku yriyOos€HHOTO YpoBHs B 11 Kitacce OCymecTBIsIETCs ¢ yIETOM
COJIePKATEIBHBIX MEKIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemmnovle NOHAMUA, CA3AHHbBIE C U3YUEHUEM MEN 0006 HAYYHO20 NOZHAHUA:
SIBIICHUE, HAYYIHBIN (aKT, TUIIoTe3a, (pu3udeckas BeIMIMHA, 3aKOH, TCOPHs, HA0JIOICHNE,
IKCIIEPUMEHT, MOJISITHPOBAHKE, MOJICITh, H3MEPEHHUE, IIOTPEITHOCTH U3MEPECHHA, U3MEPUTCIILHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpudeckue pyHKINUU: CUHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpPHI 1 UX
MPOSKIIMK HA OCH KOOPAHMHAT, CIIOKEHHUE BEKTOPOB. [Ipon3BOHBIC 3JIeMEHTAPHBIX (DYHKITHH.
[Tpu3naky mo100Us TPEYroIbHUKOB, ONPEIEICHNE TUIONIAIN TUIOCKUX PUTyp U 00BbEMa Ted.

buonozua: snextpuyeckue SBICHUS B )KUBOU MPUPOJIE, KoJeOaTenbHbIE IBIKECHUS B
YKUBOU MPUPOJIEC, IKOJIOTHUSCKUE PUCKH ITPH MIPOU3BOICTBE AICKTPOIHEPTHH,
AJIEKTPOMATrHUTHOE 3arpsI3HEHNUE OKPY KAIOIICH Cpe/ibl, YIbTPa3BYKOBAas IMarHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKast CTPYKTypa TBEPABIX Te,
MEXaHHU3MBI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eocpagpusa: MarHUTHBIE MTOJTIOCA 3EMITH, 3AJIEKU MarHUTHBIX Py, POTOCHEMKA 36MHOM
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro npeamMera «Ou3nka» J0JKHBI OTpaXaThb
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIMXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
NO3ULUEN TNYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALNi, TIO3UTUBHBIX BHYTPEHHUX
yOex1eH!H, COOTBETCTBYIOIUX TPAJULIMOHHBIM IEHHOCTSIM POCCUIICKOro 00I11ecTBa,
pacIIMpeHNe KU3HEHHOTO OIIBITA U OIBITA JEATEILHOCTH B IIPOLIECCE Pean3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakKIAHCKOI0 BOCIIMTAHMSA:
¢ c(hOpMUPOBAHHOCTb I'PAXKTAHCKON MO3ULIUHN 00y4YaroLIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATUE TPAJULMOHHBIX OOIIEYEIOBEUECKUX T'YMaHUCTUYECKUX U JEMOKPATHYECKUX
IIEHHOCTEM;

® FOTOBHOCTb BECTH COBMECTHYIO JI€STEIBHOCTh B MHTEPECAX IPAXKIAHCKOro OOLIeCTBa,

y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3ally;

® yMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUM C UX

(GYHKUMAMU U Ha3HAUEHUEM;
© TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM AESITEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
¢ c(hOPMUPOBAHHOCTH POCCHICKOMN TPAYKAAHCKON UICHTUYHOCTH, ITATPHOTH3MA;
® [[CHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSAM POCCUICKUX
yU€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
e c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJICHUS;
® C[T0OCOOHOCTD OIIEHUBATh CUTYAILIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHU ], OPUEHTUPYAChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AE€ATEIbHOCTU
Y4EHOTO;
® OCO3HaHME JUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYUBOIO Oy IyIIEro.
ICTETHYECKOr0 BOCTIMTAHUA:
® 5CTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA, PUCYIIETO
¢buznueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® HHTEpEC K pa3IMYHbIM chepaM mpodecCHOHATBLHON AEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3HMKON M TEXHUKOM, yMEHUE COBEpIIaTh OCO3HAHHBINA BbIOOp Oymyteit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPA30BaHHUIO B 00IaCTH (PU3HKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUA:

¢ chopMHPOBAHHOCTH IKOJIOTUYECKON KYJIBTYPhl, OCO3HAaHKE TTI00aIbHOI0 XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [IJIJAHUPOBAHUE U OCYLIECTBICHNE AEHCTBUI B OKPYXKAIOLIEH cpeie HA OCHOBE 3HAHUS

1eyeld yCTOMYMBOTO pa3BUTHUS YETIOBEUECTBRA;



® PaCIIMPEHHE OIBITA JESITEIbHOCTH YKOJIOIMYECKOM HAPaBICHHOCTH HA OCHOBE

MMEIOLINXCS 3HAaHUH 110 u3nKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HAHME LIEHHOCTH HAYYHOH JIeATEIbHOCTH, TOTOBHOCTD B IIPOIIECCE U3YUCHUST (PUBNKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIBCKYIO JeSITEIbHOCTh HHANBUIYAIBHO U B
rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBUS
Ba3oBble Jiornyeckne AeHCTBUs:
® CaMOCTOSITEJIEHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
® OTIPEICIISATh LIEJTHN IeATEITFHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHHUS,
® BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B paCCMAaTPUBAEMBIX (DU3HUCCKUX
SBIICHUSX
® pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMEHOIIUXCS
MaTepHabHBIX U HEMAaTEPUATBHBIX PECYPCOB;
® BHOCUThH KOPPEKTHUBHI B JICATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACITCIbHOCTH;
® KOOPIMHUPOBATH U BBIIIOJHATE PAOOTY B YCIOBUSIX PEATbHOTO, BUPTYAITLHOTO
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
® pa3BHBATh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBrIe Hcci1e10BaTeIbCKHE ACHCTBHSA
® BIIQJICTh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMH IMOHSATUSIMHU U METOAaMH (PH3UIeCcKOn
HaYKH;
® BJIaJICTh HaBBIKAMHU yUeOHO-UCCIICIOBATEIILCKOM M MMPOCKTHOM JCSITEILHOCTH B 001aCTH
(U3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB
penreHus 3a1a4 GU3NIECKOro CoIep KaHus, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS,
® BIIJICTh BUJIaMU JAESITETLHOCTHU MO MOJIYYSHUIO HOBOTO 3HAHMUS, €M0 WHTEPIIPETALINH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX CUTYAIUSIX, B TOM YUCIE PU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;
® BBISIBIISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBS3H M aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh
TUTIOTE3y €€ pEelIeHUs, HaXOUTh apryMEHTHI JIJIS JIOKa3aTelIbCTBA CBOUX
YTBEPKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;
® AHAJTM3UPOBATH MOTYUYEHHBIC B XOJI€ PEIICHUS 3a/1a4H PE3YIbTAThl, KPUTUICCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX;
® CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 33a/1a4K B 00pa30BaTEIbHON IEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;
® [aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
® YMETh MEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
® YMETh HHTETPHPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



® BBIJIBUTATh HOBBIE UJCH, IPEIaraTh OPUTHHAIbHBIC TIOXObl U PELICHHUS;
® CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.
PabGora ¢ unopmanmeii:
® BJIaJICTh HaBbIKaMU NOJTyueHus: HHGopMauu GU3NYECKOro COepkKaHMsI U3 UICTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh MOUCK, aHAIIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS;
® OIICHUBATH JIOCTOBEPHOCTh HHPOPMAITUY;
® 1ICIT0JIB30BATh CPeICTBA MH(OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pellIeHnN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a]1a4 C
coOnrofeHreM TpeOOBaHUI IPTrOHOMHKH, TEXHUKHU 0€30MaCHOCTH, TUTHUCHBI,
pecypcocOepexeH s, MPaBOBBIX H ATUYECKUX HOPM, HOPM HH(POPMAITHOHHOM
0€e30I1aCHOCTH;
® CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B PAIUYHBIX popMaTax ¢ y4ETOM
Ha3Ha4YeHHs MHPOpPMAIIMK U [EIeBON ayTUTOPUH, BHIOHpasi ONTUMAIBHYIO (popmy
MPEJICTaBICHUS U BU3YaJIH3aIiH.
KoMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:
® OCYIIECTBIIATH OOIIIEHUE HA yPOKaxX (PU3UKHA U BO BHEYPOUHOH JCSITEITLHOCTH;
® Pacro3HABaTh MPEANOCHUTKA KOH(MDIMKTHBIX CUTYAI[Mi U CMATYATh KOH(IUKTHL,
® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIBb30BAHUEM SI3BIKOBBIX
CPEICTB;
® [IOHUMATh U UCIIOJIL30BATh IPEUMYIIIECTBA KOMAHHON ¥ HHINBHUYyJIbHOU PabOTHI;
® BEIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JCHCTBUH C YIETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 YJ€Ha KOJIEKTUBA;
® IPUHUMATH IIEJIU COBMECTHOM JESATEIHLHOCTH, OPTaHU30BBIBATH U KOOPIUHUPOBATH
JENCTBUS MO €€ JOCTUKEHUIO: COCTABIISITH IIaH JEHCTBUM, pacpeiesiTh PO C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;
® OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KAXKJOTO YUYaCTHHUKA KOMAaH/bI B OOIIHI pe3yabTaT
10 pa3zpaboTaHHBIM KPUTEPUSIM;
e [Ipe/yiaratb HOBBIE IPOEKTHI, OLIEHUBAThH UJIEU C TIO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MTOBEJEHUE B PA3IUYHBIX CUTYALMSIX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.
PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranuzanus:
® CaMOCTOSITETFHO OCYIIECTBIISITh TIO3HABATEIBHYIO JACATEIHHOCTh B 007aCTH (PU3UKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEIFHO COCTABIIATH IJIAH PEIICHUS paCYETHRIX U KAUeCTBEHHBIX 3aj1a4, TIJIaH
BBITIOJTHEHHS IIPAKTHIECKON pabOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;
® 1aBaTh OLIEHKY HOBBIM CUTYyaIUsIM;
® PaCHIUPSITh PAMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;
e JieJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
® OIICHUBATh MPUOOPETEHHBIH OIBIT;



® C1I0cOOCTBOBATH (POPMHUPOBAHUIO U TIPOSIBIICHHUIO DPYIUIIMU B 00J1acTH (PU3HKH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLHOHAJILHBII MHTEJIEKT:
® ]aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;
® BJIa/ICTh HABBIKAMH [TO3HABATEIBHON peduIeKCUN KaK 0CO3HAHMS COBEPILAEMBIX JICHCTBUI
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJILTATOB U OCHOBAHUI;
® CTI0JIH30BATh NPUEMBI peIIeKCHHU AJISl OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
® yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKEHUIO;
® [[pUHUMAaTh MOTUBBI U ApTyMEHTHI IPYTUX [IPU AHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
® [I[PUHUMATh ce0sl, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
® [[PUHUMATh MOTHUBBI U APIYMEHTHI JIPYTUX MIPU aHAJIN3€ PE3YIbTaTOB AEATEIbHOCTH;
® [IPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKU.
B mporiecce gocTrKeHHs TMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS IMIPOTPaMMBI IO (DPU3UKE /IS
YPOBHsI cpeiHero oouiero o0pa3oBaHus y 00y4yaroluxcs COBEPILIEHCTBYETCS SMOLMOHATIbHBIH
UHTEJUIEKT, MPeAoaralouui copMIUpOBAHHOCTS!
® CaMOCO3HAHHsI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE AIMOLIMOHAIBHOE COCTOSIHUE,
BUJIETh HANPABJIEHUSI pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN cepbl, ObITH
YBEpEHHBIM B ce0e;
® CaMOPETYJIMPOBAHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBE/IEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K
SMOLMOHAIbHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
® BHYTPEHHEH MOTHUBAIIMH, BKIIIOYAIOLIEW CTPEMIIEHUE K JOCTHXKEHHUIO LIETH U YCIIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh, UCXO/sl U3 CBOMX BO3MOXKHOCTEN;
® SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSTHUE JPYTHUX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;
® COI[MAJIbHBIX HABBIKOB, BKJIFOUAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C IPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIbTATBI

K konny o6yuenus B 10 knacce npeqMeTHbIE pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:
® [IOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOH, TEXHOIOTHUECKOM, IKOJIOTHUECKOM,
COLIMAJIBHOM M 3THYECKOi chepax IesTeNbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH B
COBPEMEHHON Hay4YHOH KapTHHE MUPA, 3HAYEHHUE OMUCATEIbHOM,
CUCTEMAaTHU3UPYIOLIeH, 00BICHUTENBHON U MPOTHOCTUYECKO PyHKINN (hu3rueckoit
TEOPUHU — MEXAHUKH, MOJIEKYJISIPHON (PM3UKH U TEPMOAMHAMUKH, POJIb (PU3UYECKOM
Teopuu B (POPMUPOBAHUHU MPENICTABICHUM O GU3NUECKON KapTUHE MUPA;
® pa3InyaTh yCIOBUS NPUMEHUMOCTH Mojieneil pU3nUecKuX Tell U MPOLECCOB (SIBICHHN):
MHepIHalbHas CUCTeMa 0TCUETa, aOCOMIOTHO TBEPIOE TEJIO0, MaTepHallbHAs TOUKaA,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOTHOE MaIeHHe, a0COIIOTHO yripyras aedopmarus,
abCOJIIOTHO yNPYyroe ¥ adCOMIOTHO HEYNPYTroe CTOJIKHOBEHHSI, MOJIENIN T'a3a, )KUIKOCTH



U TBEPAOTO (KPUCTAINIMYECKOTr0) Tela, NeaabHbII ra3, TOUeYHbIHN 3apsaa, OJHOPOIHOE
IIEKTPUYECKOE T10JIE;

® pa3nu4aTh yciaoBuUs (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB,
MOHUMATh BCEOOIINI XapakTep GpyHAaMEHTATBHBIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBSICHATH MEXaHUUECKUE NTPOLIECCHI U SABJICHUS, UCII0JIb3Ys] OCHOBHBIE
IIOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBbHOCTh MEXAHUYECKOI'O IBUKEHHUS,
(bopMyIIbl KHHEMAaTUKU PaBHOYCKOPEHHOT'O JIBUXKEHUs, ipeoOpazoBanust ["amwies ais
CKOPOCTH U IepeMeILeHus, 3aKOHbl HbI0TOHA, IPUHIUI OTHOCUTENBHOCTH [ anues,
3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUSI UMITYJIbCa U MEXaHUYECKOU
9HEPIuH, CBsI3b PaOOTHI CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEpruH, YCIOBUS
paBHOBECHsI TBEPJIOTO TeJa), IPU ITOM HCII0JIb30BaTh MAaTEMATUUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: IIpeoOpa3oBaHUM
["anunes, BToporo u TpeTbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCca U
MEXaHUUYECKOH SHEpIruu, 3aKOHa BCEMUPHOT'O TSATOTEHUS;

® AHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE IPOLIECCHI U ABJIEHHUS, UCII0JIb3YS] OCHOBHBIE
nonoxeHus MKT 1 3akoHbI MOJNEKYIISIpHON (DU3UKU M TEPMOJUHAMUKH (CBS3b
JIaBJICHUS UJICAJILHOTO T'a3a CO CpeAHEN KHHETUYECKON SHEPrueil TerIoBoro ABMKEHHs
Y KOHILIEHTpALMEN ero MoJIeKyJ, CBSI3b TEMIIEPATYphl BELIECTBA CO CPEIHEN
KMHETUYECKOW SHEprueil TeMaoBOro ABMKEHUS €r0 YaCTHUL, CBS3b JaBICHUS
U/I€aIbHOTO ra3a ¢ KOHIEHTpaLKel MOJIEKYJI U €ro TeMIIEpaTypoid, ypaBHEHHE
MenneneeBa—Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS
SHEPruM B TEIJIOBBIX MPOIIECCaX ), IPU ATOM HUCIOJIb30BaTh MaTEMaTUYECKOE
BBIpaXCHHE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH YpaBHEHUSI MeHieneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHATD AIIEKTPUUYECKHE SBJICHHUS, UCIIOJIb3Ys] OCHOBHBIE TIOJIO0XKEHHUS
Y 3aKOHBI 2JIEKTPOJUHAMUKH (3aKOH COXPAaHEHMS JIEKTPHUUECKOT0 3apsijia, 3aKOH
KynoHa, NoTeHIMalIbHOCTD 3JEKTPOCTATHUECKOTO MOJIs, IPUHIUI CYIIEPIIO3ULIUN
AIIEKTPUYECKUX IOJIEH, IPU ITOM yKa3bIBasl yCIOBUs MPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTHUECKH BayKHbIE COOTHOILLEHUS: 3aKOHBI OMa /71 yyacTKa e U IS
3aMKHYTOH 3JIEKTpUYecKol 1emnu, 3akoH Jxoyns—Jlenna, npasuina Kupxroga, 3aKoHsl
Ddapanes 171 2JIEKTPOIU3A);

® OIIMCBIBATH (PU3MUECKUE IPOLECCHI U SIBJICHUS, UCIIOJIb3YS BEIMUUHBL: IIEpEMEILEHUE,
CKOpOCTb, YCKOPEHHE, UMITYJIbC TeJIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, JaBJICHUE,
MOTEHLIMaIbHAas SHEPTUs, KNHETHUECKasi SHEprus, MeXaHn4yeckas sHeprusi, padora
CHUJIBI, LIEGHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSXKECTH, CUJla YIPYTOCTH, cuja
TPEHUs1, MOIIIHOCTh, SHEPTHs B3aUMOACHUCTBUS Tea ¢ 3eMIIEN BOIM3U €€ TOBEPXHOCTH,
SHEPrus yNnpyrou nedpopmManuy Npy>XKUHbl, KOJTUYECTBO TEIIOTHI, aOCOIIOTHAS
TeMIeparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI SHEPTUS UCaIbHOTO
OJIHOATOMHOT0 ra3a, paboTa H1eaJIbHOrO ra3a, OTHOCUTENbHAS BIaXXHOCTh BO3/IyXa,
KII/[ naeanpHOro TEMI0BOIO ABUTATENS; dJIEKTPUUECKOE 110JI€, HAPSKEHHOCTD
IIEKTPUYECKOTO T0JIsI, HAPSKEHHOCTD I10JIS TOUEYHOI'O 3apsiaa UIU 3apsKEHHOTO
nrapa B BaKyyMe U B AMAJIEKTPHUKE, MOTEHIMAI 3JIEKTPOCTaTUUYECKOT0 MOJIsA, pa3HOCTh
MOTEHLINAJIOB, AJIEKTPOIBIXKYIIIAsl CHIIa, CHJIa TOKA, HAallpsbKeHNEe, MOLTHOCTh TOKa,
ANIeKTpuYecKasi EMKOCTb IIJIOCKOI0 KOHAEHCATOpa, COIPOTUBIIEHUE ydacTKa LIEMHU C



MIOCJIETIOBATEIbHBIM U MAPAJUIEIbHBIM COETMHEHUEM PE3UCTOPOB, IHEPTUS
JIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

® 00BSCHATH OCOOCHHOCTHU MPOTEKAHUS PU3NICCKUX SBIICHUI: MEXaHUYECKOE JBUKCHHE,
TEIIOBOE JIBYKEHHE YaCTHI] BELIECTBA, TEIUIOBOE PABHOBECHE, OPOYHOBCKOE
nBrxkeHue, 1udy3us, ucnapeHue, KUIeHne U KOHIeH A, IIaBJIeHUe U
KPUCTAJUIN3aLMs, HAlIPaBJIECHHOCTh TEIUIONEPEAAUH, MIEKTPU3aLUs TE,
HKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

® [IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3UUECKON BETHMUUHBI OT APYTOH C
MCII0JIb30BAaHUEM MPSMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(uKCUpPOBaTh Pe3yIbTATH MOTYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYHH B BUIC
rpadukoB ¢ yuéToM aOCOMIOTHBIX MOTPEIIHOCTEeNH U3MEPEHU, 1e1aTh BHIBOJIBI 110
pe3yiabTaTaM UCCIEI0BaHHUS;

® [IPOBOJINTH KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BETUYMH, IPH STOM BBIOHPAThH
ONTUMAJILHBIA METO]T U3MEPEHHUS, OLICHUBATh a0COTIOTHBIE U OTHOCUTEILHBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHUI;

® [IPOBOJUTH OIIBITHI 10 IPOBEPKE MPEI0KEHHON TUIIOTE3bI: IIJIAHUPOBATh KCIIEPUMEHT,
coOuparh SKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIIM3UPOBATh MOJIYUYEHHbBIE PE3YIbTaThl
U JIeJIaTh BBIBOJI O CTATyCE MPEAI0KEHHOU TUIIOTE3bI;

e coOMI0IaTh MpaBuia 0€30MacHOro TPpyJa MPHU MPOBEACHUN UCCIICTOBAHHM B paMKaX
y4e0HOTr0 SKCIIEPUMEHTA, TPAKTUKyMa U Y4eOHO-UCCIIeI0BATEIbCKON U MPOEKTHOM
JESTEIIbHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOTO
000py10BaHMUS;

e pemiath pacy€THbIE 33J]a4M C IBHO 33JaHHOM U HESBHO 3aJJaHHON (PM3MUYECKON MOJEINbIO:
Ha OCHOBaHMWU aHAJIM3a yCIOBUS 00OOCHOBBIBATH BHIOOP (pH3HMUECKON MOJIENH,
OTBEUarolIeil TpeOOBaHUAM 3a]1a4M, IPUMEHSTh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl PU3NIECKUX TEOPHUIl MPU UCTIOIH30BAHIUH MaTEMAaTHUYECKHX METOJIOB
pelIeHus 3a1a4, MPOBOAUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS TAHHBIX,
AHAIM3UPOBATH PE3YIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM
MOJTyYE€HHBIX PE3yJIbTaTOB;

e peraTh KayeCTBEHHbBIE 3a7aull, TpeOyIole MPUMEHEHHsI 3HAHUH U3 pa3HbIX pa3/iesioB
Kypca (pU3MKH, a TAaK)K€ MHTETpalluy 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O IIMKJA: BRICTPAUBATh JIOTHUECKYIO IIEMOYKY PAcCyKIEHUM ¢ OMOPOil Ha
U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

® [ICII0JIb30BaTh TEOPETUUECKHE 3HAHUS JJIsl OObSICHEHNSI OCHOBHBIX ITPUHIIUIIOB PabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;

® IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® AHAJIM3UPOBATH U OLIEHUBAThH MOCIEICTBUS OBITOBON U MPOU3BOJCTBEHHON JEATEIbHOCTH
YyeJioBeKa, CBA3aHHOM ¢ (PU3NUYECKUMHU MPOLIECCaMU, C MO3UIUI 3KOJIOTHYECKON
0€3011aCHOCTH, IPEACTABICHUN O PALIMOHATIBHOM IIPUPOJIONIONIB30BAHHUH, @ TAKKE
Pa3yMHOM HUCIOJIb30BAaHUHU JOCTHKEHUM HAYKH U TEXHOJIOTHH 7151 JabHEUIIero
Pa3BUTHS YEJIIOBEUECKOTO OOIIECTBA;

® IPUMEHSATH Pa3IMUHbIE CIIOCOO0BI pabOThI ¢ HHPOpMAIUEl PU3NYECKOTO COAEPKAHUS C
MCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUM, TIPU STOM



UCTIOJIB30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOIOTHUH JIJIS TIOMCKA,
nepepabOoTKU U MPeIbsIBICHUS Y4eOHON M HayYHO-TIOMYJIIPHOI HH(pOpMaIHH,
CTPYKTYPUPOBAHHUSI U UHTEPIIPETAIMH WH(OPMALINHU, TIOTYYSCHHON U3 Pa3IMUHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATh MOJTy4aeMyr0 HH()OPMAIIHIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMECIOIINXCS 3HAHUI, TaK ¥ HA OCHOBE aHaJIN3a
HCTOYHUKA HHPOPMALIUHY;

® [IPOSIBJISITH OPraHU3AIMOHHBIC U TO3HABATEIbHBIC YMEHUSI CAMOCTOSTEILHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOCKTHHIX U yueOHO-
UCCIIEIOBATEILCKUX PA0OT;

e paboTaTh B rPyINIIE C HCIIOJHEHHEM PAa3JIMYHbIX COIIMATBHBIX POJICH, INTAHUPOBAThH
paboTy rpyIIIbl, PAlIMOHATIBLHO PACHIPEACIATh NeATEILHOCTh B HECTAHJAPTHBIX
CUTYAIIHSIX, aJICKBATHO OICHUBAThH BKJIAJl K&XKIOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

® [IPOSIBJISITh MOTUBAIUIO K Oy Tymieit mpodeccHoHaIbHOM AEITeTHHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konuy o0yuenus B 11 knacce npeMeTHbIE Pe3yIbTaThl HA YIIyO0JIEHHOM YPOBHE J1OJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTb Y 00YUAIOLIUXCSA YMEHHA:

® [IOHUMATh POJIb (PU3HKHU B SKOHOMHUYECKOH, TEXHOJIOTHUECKON, COITUATbHON M STHUECKON
cdepax AeaTeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHON HAyUHOU
KapTUHE MHUpPA, POJIb ACTPOHOMUU B IIPAKTUYECKOM ACATEIBHOCTH YEI0BEKA U
JlalbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTUH, 3HAYCHUE ONKUCATEIBHOM,
cUcTeMaTU3UpYIoIlei, 00bICHUTENBHON U MPOTHOCTHYECKOW (DyHKIMH (pu3ndecKoit
TEOPUH — IEKTPOJAUHAMHUKH, CIIELIUAIBHOU TEOPUU OTHOCUTEIIBHOCTH, KBAHTOBOM
¢bu3ukH, poab pu3NYecKoi Teoprun B (POPMUPOBAHUU MIPEJICTABICHUN O PU3NYECKOI
KapTHUHE MHUpa, MECTO (PU3UUECKON KapTHUHBI MUpPa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IIPUPOJE;

® pa3InyaTh yCIOBUS NPUMEHUMOCTH Mojieneil pU3nuecKux Telsl U MPOLECcCoB (SABICHUMN):
OJHOPOJHOE IEKTPUUECKOE U OAHOPOJAHOE MAarHUTHOE I10J1s1, TAPMOHUYECKUE
Kosie0aHusl, MaTeMaTUYECKUI MasiTHUK, UJI€AJIbHBIN NPYKUHHBIN MasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€AIbHBIN KOJIeOaTeNbHbIM KOHTYpP, TOHKAas JTMH3a, MOJeIeH
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEIIN CBETA;

® pa3nyaTh yciaoBUs (TPaHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
MOHUMATh BCEOOIINI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTb
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBICHITH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCIIOJIb3Y S
OCHOBHBIE ITOJIOKEHUS U 3aKOHBI DJIEKTPOAUHAMUKH U CIIELUAILHON TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs IEKTPUYECKOro 3apsja, cuia Amrepa, cuia
Jlopenua, 3aK0H 3EeKTPOMAarHUTHOW MHAYKINH, paBuio JIeHma, cBa3p 1C
CaMOMHIYKIUU B 3JIEMEHTE 3JIEKTPUUECKOU LIENIH CO CKOPOCTHIO U3MEHEHUS CUIIbI
TOKa, MOCTYJIaThI CIIEUAIbHON TEOPUU OTHOCUTEIbHOCTH DWHIITEHHA);

® AHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE TIPOLIECCHI U SIBJICHUS, UCIIOIB3YS TOJIOKEHUS
KBaHTOBOH (M3MKH (ypaBHeHHE DHHIITEHHA A5 poTodddekTa, nepBblil U BTOpOH
nocTysatel bopa, mpuHIIMT cooTHOIIEHUS HeonpenenéHHocten [ eiizendepra, 3aKOHBI
COXPAHEHHUS 3aps0BOr0 U MAaCCOBOTO YHCEI M DHEPTUU B SIACPHBIX PEAKIMAX, 3aKOH
paZoaKTUBHOIO pacnaja);



® OIIUCHIBATH (PU3HUECKUE IPOLECCHI U SIBICHUS, UCTIOb3YS BEIMUUHBL: HAPSHKEHHOCTD
3JIEKTPUYECKOTO MOJISL, TOTEHIMAJ JIEKTPOCTATUYECKOTO T0JIsA, PAa3HOCTh
MOTEHIIUAJIOB, AJIEKTPOABIDKYIIAS CUJla, UHIAYKIIMS MAarHUTHOTO TOJIsl, MATHUTHBIN
MOTOK, CHJIa AMIIepa, UHAYKTUBHOCTb, 3JIEKTPOBUKYINAS CUJIa CAMOMHAYKIIUH,
SHEPIHsi MAarHUTHOTO I1OJISI IPOBOJHUKA C TOKOM, PEJIITUBUCTCKUAN UMITYJIbC, IIOJIHAS
SHEPrusl, SHEPTUsl MOKOSI CBOOOIHOM YaCTHIIbI, SHEPTUA U UMITYJILC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

® 00BSCHATH OCOOCHHOCTHU MPOTEKAHUS PU3NICCKUX SBICHUH: JIEKTPOMArHUTHAS
WHIYKIHSI, CAMOWHTYKITUS, Pe30HAHC, HHTEPPEPEHIIUS BOJH, TUPPAKIIHS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE OTpakeHue, poroanekrpudeckuii apdext (hporoaddexr), anbda-
u Oera-pacrnafpl saep, raMMa-u3ydeHue saep, Gu3ndeckue NpUHIUIbI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

® OIIpPEACIIATh HAMPABJICHUE UHIYKIIMA MATHUTHOTO TIOJISI IPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

® CTPOUTH U300pAKEHUE, CO3/ITaBAEMOE TIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U
pacCUUTHIBATh €T0 XapaKTEPUCTHUKH;

® IPUMEHSTH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHUE TIOHSITHS, TEOPUU U 3aKOHBI JJIs
aHajan3a u 00bSICHEHUS (PU3UYECKUX MPOIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B
3BE3/IHBIX CHCTEMAaX, B MEKTAIAKTUYECKOM Cpelie; NBIKEHHSI HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

® [IPOBOJUTH MCCIIETOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJTyYEeHHOM 3aBUCUMOCTH (DU3UUYECKUX BETMYHMH B BUJIE TPAPUKOB C YIETOM
a0COJTIOTHBIX TIOTPENTHOCTEN U3MEPEHHM, JIeJIaTh BHIBOJIBI IO pe3yIbTaTaM
WCCJICIOBAHMS;

® IPOBOJIUTH KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYUH, IPU 3TOM BBIOUPATH
ONTUMAIBHBIM METOJ] U3MEPEHUs, OIICHUBATH a0COIFOTHBIE H OTHOCUTEJIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUIA;

® [IPOBOAUTH OIBITHI 110 TPOBEPKE MPEI0KEHHON TUIIOTE3bI: MJIAHUPOBATH SKCIIEPUMEHT,
coOupaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY, aHAIU3UPOBAThH MOJTYUYEHHBIE PE3YIbTaThl
U JIeNIaTh BBIBOJI O CTATyCe MPEAIOKEHHOU TUTTOTE3bI;

® OITUCHIBATH METO/IbI MTOTYUCHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUN;

e coOro1aTh paBuiIa 0€30MaCHOTO TPY/ia MPU MPOBEICHUN UCCIEIOBAaHUHN B paMKax
y4e0HOT0 IKCIIEPUMEHTA, TPAKTUKyMa U Y4eOHO-UCCIIeI0BATENIbCKON U TIPOSKTHOM
JIEATETLHOCTH C UCTIOb30BAaHNEM U3MEPUTEIBHBIX YCTPOHCTB U TAOOPATOPHOTO
000py10BaHMUS;

e peniath pacu€THBIC 33]a41 C IBHO 33JaHHOMN M HESBHO 3aJJaHHON (PM3MUYECKON MOJIENbIO:
HA OCHOBaHHWH aHATN3a yCIOBHS BBIOUPATh (PU3HUECKUE MOJIEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, TPUMEHSATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
(GUBUYECKUX TEOPUH TIPH UCTIOIB30BAHIHN MAaTEMAaTHIECKUX METOJIOB PEIICHHS 3a/1a4,
MPOBOJIUTH PACUYETHl HA OCHOBAHUH MMEIOIIUXCS JAHHBIX, AHAIU3UPOBATH PE3YIIbTAThI
U KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e peniaTh KaYeCTBEeHHBIE 3aja4i, TPpeOyoIIne MPUMEHEHUS 3HAaHUI U3 Pa3HBIX pa3/ieioB
Kypca (QU3UKH, a TAaK)Ke MHTETPAIlMK 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-



HAay4YHOTO LIMKJIA: BBICTPAUBATh JIOTMYECKYIO IIEMTOYKY PACCyXJACHUN C OMTOPOM Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

® 1ICTI0JIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB paOOThI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOIIECCOB;

® [IPUBOJIUTH MTPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HAYKH, B 00OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU H
TEXHOJIOTHI1;

® AaHAJIM3UPOBATH M OIIEHUBAThH MOCJEACTBUS OBITOBOM M ITPOU3BOACTBEHHOM IEATEILHOCTH
YEJI0BEKa, CBA3AHHOUN ¢ PU3NUECKUMH MPOIECCaMU, C TIO3UIUN IKOJIOTHISCKOM
0€301acHOCTH, MPEJICTABICHUN O PallMOHATILHOM MPUPOIOIIOIH30BAHNUH, & TAKIKE
Pa3yMHOM HCIOJIb30BaHUM JOCTHKEHUM HAYKU U TEXHOJIOTUI JUISl JAbHEUILIETrO
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

® IPUMEHSTH PA3JIMYHBIE CTIOCOOBI padOTHI ¢ HHGOPMAIMEH PU3UUESCKOTO COACPIKAHUS C
HCITOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJOTHMA, ITPU ITOM
HCITOJIB30BaTh COBPEMEHHBIC HH(GOPMAITHOHHBIC TEXHOJIOTHUH JIJIS TIOMCKA,
nepepaboTKU U TPEIbSIBICHUS yIeOHOW U HAYYHO-TIOMYJISIPHON HHOPMAIIHH,
CTPYKTYpPHUPOBAHUS U UHTEPIPETALUA UHPOPMALIUU, TTOTYICHHON U3 PA3THUHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyto HH(GOPMAIUIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHMM, TaK U HA OCHOBE aHaju3a
UCTOYHUKA MHPOpMALUY;

® IPOSIBIIATH OPTaHU3AIMOHHBIC U TTO3HABATEIIbHBIC YMEHUSI CAMOCTOATEILHOTO
puoOpeTeHUsl HOBBIX 3HAHUI B IIPOLIECCE BHITIOJIHEHUS IPOSKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX paboT;

e paboTaTh B rPYIIE C UCTIOJTHEHUEM PA3IUYHBIX COIUANBHBIX POJIEH, MIaHHPOBATh
paboTy TpyIIibl, palliOHAIBHO PACIIPEAEIISATh NeATeIbHOCTh B HECTAHIAPTHBIX
CUTyaIUsX, aJIEKBaTHO OLIEHUBATh BKJIAJ] KaXXJOT0 U3 YYaCTHUKOB I'PYNIbI B PEIICHUE
paccMaTpuBaeMoii MPOOIEMBI;

® MPOSIBIIATH MOTUBAIIMIO K Oy IyIIei mpodeccuoHambHOM AESITEIBHOCTH 10
CHEIHNAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.



TEMATHYECKOE INTAHUPOBAHMUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA

OCBOEHHE KAXKJIOM TEMbI YYEBHOT'O ITPEJIMETA BO3MOXXHOCTbD UCIIOJIb30BAHUSA IO 3TOM TEME

SJIEKTPOHHBIX (IIU®PPOBbBIX) OBPA3OBATEJIBHBIX PECYPCOB

10 KJIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Pasznea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
. bubmuorexa [JOK
11 Hayunslii MeTO IO3HAHUS IPUPOBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 1 1
AHeMatiia 0 https://m.edsoo0.ru/f16b68d7
bu6mmorexa [IOK
2.2 1
Aluaiica 0 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
23 Cratiica TBEpIOrO Tea > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 3aKOHBI COXPAHEHUS] B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro mo paznueny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7
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bubmuoreka [JOK

3.2 Tepmoaunamuka. TeroBble MalTMHBI 20 https://m.edsoo.ru/fL6b68d7
33 ArperatHblie cocTosiHus BemecTBa. Da3oBeie 14 bubnmoreka [JOK
' HepPEXOo bl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 duekTpiteckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 24 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmHEIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Pa3znen 5. PU3HYECKUM TIPAKTUKYM
N bubmuorexa [JOK
>1 Gmsimeckii npakTikyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
P 1
C3EPBHOE BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Hroro mo pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' JeATeTLHOCTH, MPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnble IIpakTuueckue p
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcnl
1 ®usznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PHPOAXL. https://m.edso0.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 CrniocoObl u3mepeHus pU3NIECKux 1 bubmuoteka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHu pruznuecknx 1 bubamorexa LOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAyYHOM KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexannueckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHMYECKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Paanyc-BekTop MarepuaibHON TOYKH, 1 bubnuotexa [JOK
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

o PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBHoMmepHOE qBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSIMOJIMHEHHOTO IBU>KEHHUSI C bubnmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpaPuKu

14 JBm>xeHue tesna, OpOIIEHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusonuneiinoe asuxenue. JBrmxkeHue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEeHHue
16 KoHnTtponbHas pabota 1mo teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemartuka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17 [Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYOIIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/141d3837
19 Bzaumopericteue Ten. Tpetuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cyneprio3unuu cui. Pemenne
20 3al;an:{a Hp};IMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM MacChl
99 Cuiia TSKeCTH U yCKOPEHUE bubmuorexa [JOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmnoreka HOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
but6mmorekxa [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [IOK
25 TpeHusl. [[BUXKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONIPOTUBIIEHUS CPEJIbI https://m.edso0.ru/2ch29676
26 Jasnenue. 'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarenbHOE U BpalarejibHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CiioxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs
bubmuoreka [IOK
30 Pemmtenme 3272 https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBepAoro tena" https://m.edsoo.ru/9f5a574c
HNMnynbsc MaTepralibHOM TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
NmMnynbe cumbl 1 13MEHEHUE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITysibca MaTepUAIbHON
34 tTouku. [IpencraBienne o coxpaHeHUn bu6muoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHbIX https://m.edso0.ru/d6532eb9
MOJISIX
but6mmorexa [IOK
35 Pemmerme 3a/127 https://m.edso0o.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM but6mmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHne pabOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

bub6nmoreka [IOK

37 A3MEHEHUN KHHETUYECKON DHEPTUU
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIINATBLHEIE
38 cwibl. [loreHnmanesHas saeprus. Bropas Bubmaorexa ITOK
’ prus. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXaHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTrUun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
40 N E]ZHCHI/IG Bey Hp}J,'IJ'II/I IS UaeanbHOU bubmmorexa HOK
p PHY. https://m.edso0.ru/f30f43b6
SKHUJIKOCTH
41 KonTpoabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasiieHUI 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teruioTel. OcHoBHEIE mTOJI0keHUsT MKT.
https://m.edsoo.ru/b0ad445f
Huddys3usa. bpoyHoBCKOe NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUSI U bubnnorexa [IOK
P o1 AAPaKTEp https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEI[ECTBA
Macca 1 pa3Mepsl MOJIEKYIT (ATOMOB).
44 KOJ‘II/ILICC’II“DBO BCIL)I_ICCTBa l_i]OC”E“OHHHaSI) bubmmorexa TIOK
' https://m.eds00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VpaBuenune MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTtypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B U1€aIbHOM Ta3e C bubnnorexa [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.edso0.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuoroe ypasrenne MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Pemterrie azas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNaTEeNbHOTO TETJIOBOTO ABM)KCHHUS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmoreka [IOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3alaHue bu6nunorexa LIOK
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BHEIIHUX ycnoBuid uist T/ cucremsl.
BHeliHue U BHyTpEHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bubnunoreka LIOK
58 Camonpou3BoJibHas penakcanus T
P P t A https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
59 TEpPMOJIUHAMUKE. Y CIIOBUS bubmotexa [IOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJICIH
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178do0
Bripaskenue amnst BHyTpeHHEH dHepruu
61 O0JJHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuorexa [{OK
KBasucrarnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acbcacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOoJHaMUKe. Beruncienue paboTsl bubmmoteka IIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cucremsl 6e3 bubmorexa [IOK
TP p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y aeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonudecTBo TermnoTel u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MPUPOTHBIX MTPOIIECCOB
20 [IpuHIMnIB AEMCTBUS TEIIOBBIX bubmuoreka [IOK
maruH. KITJT https://m.edso0.ru/2e945513
7 MaxkcumansHoe 3HadeHne KIT. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 Pemerite aga https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIb30BaHMS TETIJIOBBIX JBUTATEIICH. but6mmorexa [IOK
TermoBoe 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorexa [IOK
& Pemterie 3aza https://m.edso00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN BuGorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo0.ru/28d62b3f
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KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TernnoBbie MauHb!" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Icia eII;He ¥ KUMeHue. Y aeIbHas bubmorexa HOK
P oA https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbie 1 HEHACHIIIICHHBIC TTaPhI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX H€3aBI/ICI/IM(I))CTI) oT bubmorexa LHOK
i PaTyphL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 BnaxHocTs Bo3yxa. AOCOMIOTHAS U bubnnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bu6nmorexa LIOK
80 Pemrenne 3amau
A https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 amop(Hble Tera. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) B https://m.edsoo.ru/20a88a03
KPUCTALJIOB
ITnaBaeHne U KpUCTAIUIM3AIMS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edso0.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TENA.
Aeop d Bu6mmotexa 1JOK
83 Pactsxenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedopmarmii
TermoBoe pacmpeHne XUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeN. AHTAPMOHHU3M TETJIOBBIX

KOoJIEOAHMI YacTHI] BEIlECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f

bubnunoreka LIOK

86 v 0

PABHEHHE TCIDIOROTO banatca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

clietHe sazad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele spinenus. JlaBnenue noj Bbu6mmoreka [JOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlartaca
O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN

89 110 TeMe "ArperaTrHbie COCTOSIHHS bubmorexa [IOK

P " https://m.eds00.ru/0b52575¢
BemecTBa. MazoBbIe IEPEXOIbI
KonTtponpsHast pabora o Teme
90 "ArperaTtHbie COCTOSIHUS BEIIIECTBA bubmorexa HOK
P \ B ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOABI
DneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH
DJIeMEHTapHbIN AJEKTPUUECKUN 3apsi/l.

92 3akoH coxp AHCHUS 311:1<T I/Iqecxorlcj) ’ bubmorexa HOK

p p https://m.edsoo.ru/f49afd24
3apsna

03 Bzaumopericteue 3apsnoB. Toueunbie but6mmorekxa [IOK
3apsasl. 3akoH KysoHa https://m.eds00.ru/445b7746

but6mmorekxa [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunorexa LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsz. Jlunuu bubmuotrexa [IOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIEKTPUUYECKOE T10J1€
I[MorennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO 1ouist. PasHOCTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HAIIPSKEHHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HAPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P B A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [IpuHDMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6e

bubnmorexa LIOK

101 Pemenue 3ana

HHCHIE Saat https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bvémy mapa. [lone paBHOMEPHO bubmmorexa [IOK

v HApe: PABHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab

105 JIMdeKTpUKY U MOJTYIIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
A pd- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCATOopa
107 [TapamnensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHpKeHHOI0 KOHAEHcAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTU3alus 3HaHUN bubmmnoreka HOK
1o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYLIECTBOBAHUS MOCTOSIHHOTO brbmmorexa [JOK
ym https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H O/C
crowitkit Toka. Hanpsixettite it 31 https://m.edsoo.ru/0839a115
117 3akoH OMa 71 yJacTKa LEnu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bbu6moreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 Pemterre 3azat https://m.edSO(])_.[ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢
bubnuoreka [{OK
124 | Pememue sanas https://m.edsoc%.lru/6761bf0f
MoOmHOCTh 3JIEKTPUYECKOTO TOKA.
125 TemnmoBass MOIIHOCTG, BRIACTICMAs Ha bubmorexa HOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubnnorexa [JOK
126 Pemterrie azas https://m.edso:)_.[ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIIEHUE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa AJid MOTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemerre 3a1a< https://m.edsogru/3580b679
bubnuotexa [JOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsogru/aan51d8
131 Kopotkoe 3aMbikanue bubmuotexa [JOK
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https://m.edsoo.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEH https://m.eds00.ru/35368f3e
bu6nmorexa [IOK
133 Pemenue
HICHHE 511 https://m.eds00.ru/4410cef0
134 Pemenue 3amad o teme "IlocTOSTHHBII bubnunorexa LIOK
3IEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubnnorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [IOK
ANEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aus 3HaHUH
137 1o Teme "I1oCTOSITHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmmnoreka HOK
"TIoCTOSHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P n ’ P https://m.edso0o.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPax U
140 aCIUTIaBax 3JICKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.eds00.ru/4b423491
@dapanes U1 JIEKTPOIU3a
bubnunorexa LIOK
141 2 i !
FICKIPHHACCIIM TOK B Tasax. TUtasMa https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MOJIYITPpOBOIHUKAX

https://m.edsoo0.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCcKui MPaKTUKYM 110 TEME
"M3MepeHune Cuiibl TOKa U HapsHKEHUs
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C HU(DPOBOWA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHUs] PU3NUECKUX BEITHMUUH MIPH
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

bubnunoreka LIOK
https://m.eds00.ru/83622200

bub6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Du3HYeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOW IIJIOCKOCTH"
unn "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHKeHUN"

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue ycKOpeHHsi CBOOOTHOTO
nagenus’ win "M3yuenue nBuKeHUs
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS Tela 1o
OKPYKHOCTH C IIOCTOSTHHOH 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" i "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaIeHHUs
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpyCKa MO HaKJIIOHHON
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
OpycKa Mo HAaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccneqoBanue 3aBUCUMOCTU CHUJI
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmaruu" wim "U3ydeHue
JIBIKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUU
6J10K"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bubnmorexa LIOK
https://m.edsoo.ru/b55b81al

152

153

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 puIrieHTa
3apucumocTH Frp(N)" mn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHUIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHueM"

Du3nyeCcKuil MPaKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycinoBuid paBHOBECHS
TBEPOro Tella, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3yueHne yCTOM4rMBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpaKTUKYM 0 TeMe
"U3mepenune umnyiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
nn "HccnenoBanue coxpaHeHus
MMITYJIbCA TIPU YIIPYTOM
B3aumozeiictsun" wiu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHNE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30XO0pHOro mpouecca' uin
"N3yuenune n3obapHOTro mporecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoH TernaoéMkoctu"
i "HccnenoBanue mporecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61
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157

OCTBIBaHHMS BemiecTBa UiIn
"HccnenoBadnue agnadaTHOrO
nponecca’ unu "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3yueHue 3akOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TeIIOThI
riaBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"H3mepenune abCOMIOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKa MacChl IapoOB B
nomenienuun". smepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmtoienre npeBpalieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
M3IIy4eHHs CBETOANOAa" UIn
"N3y4eHne NpoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHeHcaTop" uin
"Pacnipenienenue pazHocTu
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMeNIaHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

bubmuorexa [{OK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

COEJIMHEHUS PE3UCTOPOB" WIIN
"H3Mmepenue ynebHOro CONPOTUBIICHUS
npoBoaHUKOB" K "VccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUus"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTpoaunsa’ wim
"M3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" i "HccnenoBanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPaTyphl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU Juoaa"
PesepBurnlii ypok. O000111€HIE U
161 CI/ICTEM&TI/BZEI/IH 3HAHUH 110 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHbIil ypok. O000IIEHNE K
162 CI/ICTEMaTI/BZpI/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" "u https://m.edso0.ru/3149956b
JnHamMuka
PesepBurlii ypok. O000111€HIE U
163 CI/ICTI;MaTI/ISZII;)I/Iﬂ 3HAHUH 110 TEME Bubmoreika HOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOTO Tena
PesepBurrii ypok. O000111€HIE 1
164 cncrle)MaTmZ pI/ISI 3HaHI/II;Iu 0 TeEME Bubmorexa IIOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
O000111eHIE U CUCTEMATH3aIU 3HAHUI
165 1o TeMe "OCHOBBI Bubmiorexa IIOK
. " https://m.edsoo.ru/de148976
MOJICKYJSIPHOKHHETHICCKON TCOPHH
166 PesepBusiit ypok. O000mIeHHE U bubmmoreka [JOK
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cUCTEMATHU3AIAA 3HAHUH 110 TEME
"Tepmoaunamuka. TermnoBbie MauHb!"

https://m.edsoo.ru/Obcc77cl

PesepBueiit ypok. O600mICHNE U

167 CUCTEMAaTHU3alMs 3HAHUH 110 TeME 1 bubmuorexa [JOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"

PesepBublil ypok. O0001MIEHHE U
168 CHCTEMaTmZ pl/m 3HaHI/H;1H 110 TEME 1 bubnnorexa [IOK
" B " https://m.edsoo0.ru/f2381c0c
DNeKTpruYecKoe moJie
PesepBurblii ypok. O000111€HIE U
P 7P 111 bubnuoreka [{OK
169 CUCTEMATHU3AalUA 3HAHUH 110 TEME 1
" o . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUUYECKUIA TOK
PesepBurblii ypok. O000111€HIE U
170 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 1o teme "Toku 1 bubmorexa LIOK
B " https://m.eds00.ru/cc7681d4
B PA3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabusbie IlpakTnueckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
BzaumMoeiicTBrEe TOCTOSHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 bubnnorexa [IOK
pOBOZ ' https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM HHAYKIUH.
2 [Tpun pI/Il'I CYIEpPIIO3U Ifz IVLIIal"HI/ITHBIX 1 bubmorexa LIOK
P UH yHep 5 . https://m.edsoo.ru/4clabccb
nosieit. JInHuM MarHuTHOW MHAYKIMU
MarnuTtHOe 1oJie TPOBOIHUKA C bubmmoreka [JOK
3 1
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwia Amriepa, e€ HanpaBJICHUE U 1 bu6nmorexa LIOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHC Safat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBHKEHHUE 3apsKEHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
but6mmorekxa [IOK
8 P 1
CHIeHHe sajat https://m.edso0.ru/504e98c7
9 PaGora cunel JlopeHiia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

10 P
clieHie sajad https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 uHayKiuy. [TIoTok BeKTOpa MarHUTHOM bubmorexa OK
JYXIUAH, P https://m.edsoo.ru/b3efa0cl
WHIYKIHH
bubmmoreka IIOK
16 SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnuotexa [JOK
MIPOBOJHUKAX https://m.edsoo0.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT J
paswio Jienra https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuoteka [IOK
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykuuu. J/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenspuas cucrema. CBOOOIHEIE
28 koneOanus. ['apMoOHHYECKHE bubmorexa LHOK
-1 ap https://m.edsoo.ru/7¢c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHUYECKHUX KOJICOaHUH U3 UX bubmorexa HOK
p https://m.edsoo.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHHUS
but6mmorekxa [IOK
31 A OaHuii
MILTHTY 2 1 pasa Koseanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

K0e0aHnil MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOHBIX

https://m.edsoo.ru/e0399319
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KoJie0aHui MPY>KMHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Penrenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHuus "Mexanudeckue
36 K(f)ne6aHI/I:1b BpM ;ILIKaJILHLIX buGnuorexa [IOK
,},] https://m.eds00.ru/8ef587be
UHCTPYMEHTaX
O00011IeHNE U CUCTEMATHU3ALHS
37 3HaHUU 110 TeMe "MexaHndeckue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT ()y; bubnnorexa [TOK
P g p A https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMArHUTHEIE
41 KOJ‘I}é6aHI/IIIj[ Brin >1<p €HHBIE Bubmorexa OK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENU bubmuoteka [IOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JEUCTBYIOIIEE buGnuorexa [IOK
yA a yiom https://m.edsoo.ru/lcacéc4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IEITU buGnuorexa [IOK
p 1 https://m.edso00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p A > TTEPEA . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIBT i I/ICHOJ‘ILBO]faHI/IH P bubmorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE 3a/1a https://m.edsoo.ru/ee6677ed
bubnmorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUU 110 TeME "DIEKTPOMarHUTHEIE Bubmorexa HOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJTH bubnuotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEPUCTHUKH 3ByKa bubmmorexa [JOK
Y. AGPAKIEP 4 https://m.eds00.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3iydyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpumMeHeHne 3IeKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaOIIeH cpeibl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BogHbI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
p https://m.edso0o.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edso0.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67
SHKOHOR OTPANCCHIL 1 HPSHONICHIA https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuoreka [{OK
68 cBera. CI0XKHBIA COCTaB OEJIOTO CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edso00.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. YBeJIMUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHU, IMOIIYUYAEMBIX C bubnnorexa [JOK
p ’ yi https://m.edso00.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenemnsr
73 I I/IMGHI/IMOJ(IJTI/I Fe(l;)MJ;T NYECKOH bubnnorexa [IOK
p P https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus ceera bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edSO(])_.[ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edSO(I)_.[ru/668edb08
bubnnorexa [IOK
80 Jlacppariuis ceeta https://m.edsocl)_.lru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edSO(])_.[ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mmoteka [JOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemterrie azas https://m.edSO(I)_.[ru/c56c8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmorexa LOK
https://m.edso0.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHui o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1bl MPUMEHUMOCTH
88 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edsoo.ru/c9bd77cb
OTHOCHTEIILHOCTH
89 [TocTynars! cnennanbHON TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edso00.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
y P HoL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIIOBOE U3ITyUYCHHE bubmorexa HOK
y https://m.edso0.ru/f54035a5
bubnmorexa LIOK
94 B
Jaxon eMetuenist Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPTHs I HMITYITC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHne DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpofius 1 pasmepe! 06J1aucm https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIUH JIBHXKYIIICHCS YaCTUIIBI
102 KopmyckymsipHO-BOJIHOBOM Tyaanu3m bubmmorexa [JOK
PHyCRYIAD o https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha Bu6mumoteka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crenudurka u3MepeHuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmmorexa [JOK
N PeAt https://m.eds00.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
1 P
05 CICHNE rPadUHECKX 5a1a1 https://m.edso0.ru/e70195bd
. bubnuoreka [IOK
1 P
06 CHICHIE PACHCTHPIX 3alad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
noIMoTeKa
1 7 n T " HK -
0 OCHOBI{C ", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTU3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moenbp aToMa bubmorexa HOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 IT b
OCTYTIATRL bOpa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEPruy aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK
U3JIy4YEHHE CBETA https://m.edso00.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

113

Hyxiionnas mozens supa

I'eitzen6epra-liBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bu6nunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusaue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! yrpaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPTETUKH

Mertoast perucrpanuu u

VCCIIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIBHBIE B3aUMOJECHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtanmapTHON
mojaenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMHU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnuoreka [{OK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPO/IBI KOCMUYECKUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITUYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
» P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nanoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynast cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK bubmorexa HOK
o https://m.edso0.ru/22748eb4
sueprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xXapakTepucTuku. [luarpamma bubmmorexa [JOK
., Parcrep o Snarp . https://m.edso0.ru/42169944
CHEKTPAIBHBIA KJIACC — CBETUMOCTh
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
s A https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE31.
125 CoBpeMeHHbIe MPECTABICHUS O bubmuoreka [IOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B buGnnorexa [JOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SJIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeenenHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHHUC

128

129

130

Macmrabnas cTpykrypa BeeneHHoid.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIN
"HccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" HITu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6nmoreka IIOK
https://m.edsoo.ru/ce234633

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cunbl AMiiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MAarHUTHOM MHAYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mois"

https://m.edso0.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue SIBIICHUS
camounaykiun" win "Coopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edso0.ru/b8fb6391

134

Du3nyecKuil MPaKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnunorexa LIOK
135 "IIpeoOpa3oBanue SHEPTUH B
PeodP I,), https://m.eds00.ru/a28026bd
NpY>KUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CJIeJ0BATEIbHO COETUHEHHBIE
136 KOHJICHCATOP, KATyIIKY U pe3ucTop"” bubmmorexa [JOK
| > KALYHIEY https://m.eds00.ru/89dc2d90
win "HccnenoBanue paboTh
HCTOYHUKOB CBETa B IIENHU
MEPEMEHHOT0 ToKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
137 "N3y4yeHue napamMeTpoB 3ByKOBOM brbmmorexa [IOK
Y " P P Y https://m.eds00.ru/b100661a
BOJTHBI
Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenune mokasaresns mpeoMIIeHus
138 crexna" win "llomydenue bubmmorexa LIOK
Y https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JIMH3bI"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOT0 pacCTOSIHUSI OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuMepe KUJIKUX JIUH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSHUSA
paccenBaroIuX JINH3"
140 Ou3nyeckuil NpakTUKyM 0 TeMe Bbubmuoteka [IOK

"Habmonenne nudpakmmm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCKul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunorexa LIOK
https://m.edso00.ru/63756¢c47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccrenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "M3ydenue nornomenus 6era-
YacTHI] IFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habaromenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'TIa30M C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEACIICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3iusi CeBepHOro Mnosymapus u
spkue 38€3ab1" win "HaOmroaeHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3HBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06o001IeHe U CUCTEMAaTH3aIs
3HaHui. Ponb pusnueckoil Teopuu B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁancxoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00I1IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHu# 1o Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "J[mHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNe U CUCTEMATU3 AL
. " bubnuotexa [JOK
152 3HaHu# 1o Teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPaHEHHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O00011IeHNE U CUCTEMATHU3ALUS
154 3HaHu# 110 Teme "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O000111eHrE U CUCTEMATU3 AL
155 3gaHui 110 teme "TepmoanHamuka Bubmorexa LIOK
pMOA ' https://m.eds00.ru/c63f7c10
TeroBrie Mamebr"
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1l
nepexopl"”
O000I11IeHNE U CUCTEMATU3AIUS
157 3HAHUU 110 TeMe "DIEKTPUUECKOE bubmiorexa LOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O000111eHNEe U CUCTEMATU3ALIS
158 3HaHUH 110 Teme "T1oCTOSTHHBII Bubmaorexa IIOK
. " https://m.edso0o.ru/71453ee6
IIEKTPUUYECKUIN TOK
O000111eHNEe U CUCTEMATU3ALIS
159 3HaHu# 110 TeMe "TOKH B pasIMyYHBIX Bubmoreika HOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 110 TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrblil ypok. O000111€HIE U
161 CI/ICTIe)MaTmZII;Hﬂ 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edso0.ru/053e2248
DNeKTPOMarHuTHAsT WHIYKIIHS
162 PesepBublit ypok. O0o0uieHue u bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBHelil ypok. O6o0IeHNE 1

bub6nmoreka [IOK

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME
. 5 https://m.edso00.ru/5e2bb83d
'"DneKTpOMarHUTHBIE KOJIeOaHus "
PesepBHbIil ypok. O6001IeHNE 1
164 CHCTEeMAaTU3alMsl 3HaHUH 10 TeMe bubmuorexa [JOK
"MexaHW4YecKue 1 3JEKTPOMarHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurlii ypok. O000111€HIE U
165 CI/ICTEM&TI/ISZPI/I}I 3HAHWI 10 TEME bubnnorexa [IOK
" " B https://m.eds00.ru/52ad1603
Onrtuka
PesepBurlii ypok. O000111€HIE U
P P . bubnunoreka LIOK
166 CHUCTEMATHU3ALUs 3HAHUHN 10 TEME
https://m.edsoo.ru/5beclc65
"OcnoBrl CTO"
PesepBurlii ypok. O000111€HIE U
167 CI/ICTIe)MaTI/I?,ZIl;)I/IfI 3HAHUHU 110 TEME bubmorexa HOK
Y . " https://m.eds00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayann3m
PesepBurrii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZ pm[ 3HAHUH 10 TEME bubmorexa LHOK
" 4 " https://m.eds00.ru/1f511654
dusnka atoMa
PesepBHslit ypok. O000IeHHE U
169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHILL"
PesepBHbIil ypok. O0001IEHNE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"OnemeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16



JeuoncTpamromses sapuarr ET 32024 . $IMEHKA, 11 xnace. 3/36

JleMOHCTPAHOHKBI BapHaHT
KOHTPO/IbHBIX H3IMEPHTEAbHBIX MATEPHATOE
€IHHOTO FOCYAAPCTBeHROr0 sK3amena 2024 roga
no $HIHKE

HrcTpyKuns 0o BIIIHERRI0 padoTst

17 EEMIOTHSHNA SEMMEHAITHOHHOH padoTsl mo ¢esuxe oTeogmrea 3 =@aca
35 oyt (235 semyT) PaGora cocTomT s AEYX wacTed, BETHOHAONTX B celn
26 zapazmmt.

B mpammax 1-4, 7, §, 11-13 u 16 oTBeTOM ABTASICA LET0E WHCTO HIH
EOHEYHAA JecATHMHaA Apo0s OTBET sammmTe B NOTe OTBETA B TEECTe paboTel,
3 zaTeM MEPeHECHTE N0 TPHESIEHHOMY Hrxe ofpasny = Omame oteera Ne
Emirermuet ssnep SETHA IR € CEEIN BRI ITHC AT He HY &HO.

Orzer:_ =25 Me - 2 ' 5

Orteerom & samammrmu 3, 6, 9, 10, 14, 13, 17, 18 »n 20 ssxzerca
mocTeforaTemBHoCTs dp. B samamiax 5,9, 14 u 18 mpeanomaraerca asa wmr
TPH E€pPHELN OIESTA. Oreer mmmmre E OoTe OTEETA E TEKCTE paEU'[BI: a JaTreM
MepeHecHTe 10 MPHECIEHHOMY HIDEe o0pasiy Ges mpo0emob. SATIATBI ¥ JPYIHX
IOTOTHHTEIBHBE CHMEOIOE & D12k 0TEeToE Na |

Alb

Oteerou K sajammo 19 mEamorcs Aea wmcaa. OTEeT mmmmmTe B moTe
0TESTA E TexcTe pafoTel, 4 5aTeM MepeHeCHTE N0 IPHMESTSHHOMY HIDEE 00pasiy
He pasnends uucaa npoderoy, & OraHK oTeeToE Mo l.

Omer:(14 + 02 )0 I, 40,2

Oteer x samasmny 21-26 exmromaeT & ceda mogpo0HOE ONMHMCAMHE BCETO
X073 ERIMOTHEHMA samamms. B Omamwe oTeeToR No 2 VETEMTE HOMED SATaHME
H SAMHIIHTE 1o MOIH0 PelIsHHe.

Ilps  BEMHCIEHMAX paspENEETCT HCOMIEIOEATE  HENpOTPaMMEPYeMEIR
KATBEYIATOR.

Bee oaamm '3 sanomemioTea APEFME HEPHEDME depHimane. Jomycraercs
HICIOME30EAHAE [E18EH FIIH K2 IFULTAPHON P VSR,

IIpn ERMOTHEHMH SAJAMN MOAEHO MOJBSOBATECA HEPHOBHEOM. 3armcH
B YEPHOEHKE, 3 TAKKE B TEKCTE KOHTPOIBHBIX HIMEPHTENBHBIX MAaTEPHATOB
He YOI TBIBANTCA IPH 01 e HHEI KA PafoTsL.

Bamml, momyderHble Bamm s EMINOTHOHEBIS SATAHMA, CYMMHEPYIOTCA
TocTapaiiTecs BRIMOTHATE KAK MO®HO OOTBIE SafaEwil o HAOpPaTe HAMDOIEmEe
EOTHIECTED OATI0E.

TlocTe saBepmeHMA PabOTE! MPOBEPETE, HTODE! OTEET HA EAWI0E 3ATAMME
e OaaEkax oteerce N1 m Ne 2 GBLT sammcaH mo Mp aEMTEEEIM HOMEPOM.

Keraemyenexa!

Orger:

©2024 $=

D cayahano mazsopy & oeps 06 53t

OIEHOYHBIE MATEPUAJIbI (1IEMOBEPCHS)

JeuoncTparmormedt sapuanr ET3 2024 1. SIEHKA, 11 xnace. 4/36

Hirge nprEeegeHs COPAE0UHEE JaHHEE, KOTOPBIE MOTYT HoHAToOHTECE Ban
TIPH BBIMOTHEHNH pafo sl

JecATHYHBIE NPHCTABKE

MECAHIES
107
10¢
10¢
10%
JermE o 10
Korcmanms
THETO T 14

VCROPEHHe CEOGOTHOTC NATSHER Ha 3eMme
TPEBHTAIHOHEAY TOCTOREHAR
VHEBSPCATLEAA 230524 NOCTOREHART

31 Ta/aomK)

nocToAnEax borpimiana =1,38-10 % Ixl
TRCTOFIEAE. ABOTaIpO 6-10% nome
CHOPOCTE CEST2 E EZEYYME =310 uig,

4ne,

1 T
5030 GHIEET IPONCPIECEATEEOCTE B 3anons Kymoma 5: =1 H'“; K

MOTVTb 33PEI2 NISETPOES
(3meMeHTEpHEEE SIeKTPEMeCKEE 3apan) &= Lol K
nocrornRax [[1arka h=6,610*Txg
Coommouen UA MeXed) PAzTUTHLME eFUHNI MU

TEMIEPaTYPa

ATOMHAR STHHHIA MaCChL

1 2TOMEZR STHEMIZ M3CCH 3KEHEATSETHI

1 3IERTRREE TR 13B =16-10" Ix

Muacca vacmnny

SIEKTpOER 9110 5r=353510*3eM.

TpoTOER 1.673-10 “sr= 1007 agn.

neHTpORa 167510 Txrx 1,008 3.2
[ TTRomAocTn TIOOCOMHETHON0 Macia JUU EDM
EOIEL 1000 £/ ATEOMHHEA 2700 i
gpenecwEm (cocmz)  400ET° Eeesa 7800 grae?
EPOCEHI 800 8T PIVTH 13 600 &/
Fdenuras menioeurocns

somel 42100 Dwipri) amommmmn 900 Te'(sri)
w2 21100 TaiEnk) MeTH 380 Twi(prKD
Eenesa 460 =) ayTyE2 300 Tai(srED)

CEEEIIA 130 D' k)

22024 24

P enywfa o mamopy B obepa of T3t



HeuorcTpamto et eapuant E[ 32024 1. PUEHEA, 1]l gnace. 3/36

Yoensnad mennoma

2poeSp2sOE IHEA BO/IEl 2,3-10¢ Tz

[L12ESHER CEHELR 2.5.10¢ Tw'sr

[L1ZEISHER JbI2 3.3-10¢ Tm'sr

Hopumansnmevenosia:  axExesme — 10° [T2, Temmeparypa - 050

[ MoTApHAA MACER,

30T2 FF/MOTE TETHE 410 pvom
OH2 FT/MOTD KHCTOPOTA 3210 privoms

EOQI0pOIZ FRMOTE TETER 610 yrwoms

BO3IyXA FT/MOTD HEOHZ 2010 grmom

BOTEL FI/MOTD VIIESEHCTOTO T232 44.10* Fpvom

©2024 Pe, cryabamo HaTsopy B cdape 0bp! VER

Jexorcrpamrossesdt sapuant E[3 2024 1. SIBHEA, 11 xnace. 7/36
]{npnmcrm BECOE, K KOTOPOMY HOARGIICHE Ha HHTAX
A3 TpYsa (gl PHCVHOE), HAXOIHTCA B PABHOESCEEL.
Maccy mepsoro  rpysm  yEemmmmIH B 2 pam
Bo CEDIBKD pas HYEHO YMEHENIMTE INIEU0 ), TTOOE
pasmopecne  coxpammoce?  (KopoMmlomo B HETH
cqmamﬂesecm.)

my ma
Orser: 5 pazfa)

MareraTimecisll  MAMIEME ¢ WACTOTOH  CHODOTHBIN
wonefarmmit 0,5 Tn oremommmm ma  medodsmol  yroa
OT MOTOEEHHA PAEHOBSCHA B NOTOMRHME | H OTIyCTHIH

M3 COCTOAHMA MOOE0A (cu. pHCVHOE). ConpomHedemmensr
Bosgyxa mnpemedpeus. [lOTeHIPATEFAA SHEprEA J@ATHHEZ
OTCHHTBIBACTCA OT MOVIOWHEHEHA passosecn. Fs mpHeeadmmoro
HECKE CIHICKA EBIOEPHIE ECE  BEPHBIE  VIBEPIEIEHM,
OITHCEEATOMIEE P OLECT KoTe0aHe Ma ATHIEA.

1) [orenmpaienis SHEPIUT MaATHAKA E MEPEEI pas JOCTETHET CEOET0
MarcmyMagepes 2 C HOCe HAUATA JEHARHHT

2) Yepes0,3 ¢ MaATHHE MepEsIi pas BePHETCA B TOTOReHHe |

3) [pn JErraceHen M MOTOKEHNT 2 B NIOJOESHHE 3 MOTHAA MeX HHUECRAT
SHEPIIA MAATHHEA 0 CTASTCA HEHSMEHHCH

4) Kwuserrmecsas sHEPIiA MaTTHHEA EEPERH Pas JOCTHTHET CEOSTO
marcmymagepes 0,3 cmoce Aavana gErsemr

3) [pw: ABMCHEHE M5 MOJOMEHHNA 3 B INOJOMEHH? 2 MOJVIEB CELTE HATAHCHIA
HHTH yMeHBIIAETCA.

Orser:,

Kocaprecsanil HCcIeqoEaTenscidil oM 00pamp@erci no  spYroEoil  opOmTe
soEpyT Mapea. B pesyaETaTe mepexoma Ha  ApPVIVED KPYIOEVED OpOHTY
UEHTPOCTD EMHTETEI0: VCEODSHEE SOHIA VBETHHITOCE. KaK M3MSHHTHCE TDH STOM
Tepexoje CKOPOCTs S0HAa HOepHO 00pamest 30513 50xpyT Mapea?
A7 KasEmof BETHMHEE! OIPeJeHTE COOTESTCTEVEONTIA X APAKT &p HMEHEHHT:

1) yeemmmIach

2) yMeHBOmLIaCE

3) He msMeHmTACE
3amMmINTe B TA0IHTY ERIOpAMEELe THGPE 1T KA 08 drrmd ecKo BeTEHHEL
Undpst & 0TEETE MOTYT IOETOPATECE.

| Teproz ofpamessa sorzag

[ Cropocts somma

©2024 $easpanemas caymbano Ramopy & cdepe 00 pas0EAHIT M HAVER

JeuorcTpamo et saprart ET3 2024 1.

SH3HKA, 11 znace.  6/36

Yacts 1

Omeemayi ® sadanuan 1-20 REIAOMCR UUEI0 WIN NOCIEO06AMETLHOCHIL
yufp. Omeem samuulme & Nole omsena 6 MeKcHe PaGombl, @ 3amem
neperecume 6 BIT4AHK OTBETOB Ne 1 cnpasa om  Havepa
COOMGEMEMSITONIEZO 31 ATHIA, HINNHAR ¢ Nepsot Kremourn. Kaxedwiit envson
NUNINME 6 OMOETbHOT KIEMAUKE 6 €np = M 6 Branke
ofpasyasn. Edunuust uzyiepenin usuueckIy 6e 18 IH RUCANE HE HY #CHO.

Ha pucymxe OpmeeisH rpadem SaBHCHMOCTH NPOSEIHH U, CEOPOCTH Teda
OTEPeMeHH | .

b MG
15

10

-10

OnpegernTe MpoemmEmo g, VCEOPEeHHA 3TOTO TETa B HHTepEAde EPEMEHH
ot & 70 10 ¢. OTBeT sammmTe ¢ YIETOM SHAKA TP OSKITHEL

Orger:, el

Ha rpademe mMpHEeIeHa SAEMCMOCTE VCKODEHHA 4 uic
Opycma,  CHROTBSAMEre  Oes  TpeHMI @O

TOPHEOHTATEHOR NOEEPXHOCTH, OT EEHEEES 02

TNPHIOHEHHOH K HEMY TOPHSCHTAIEHOH CHIEL

Cocreny oTcuéra cuMTaTe MEppATEHOH. Ueny 0,1

paesa macca dpyexa?

Orzer: 5T ] 2 4 6 FH

Texo rmccoit 600 r, OpomsHmos EEPTEATEHO EEEPX € MOBEPXHOCTH 3&MIH

TOJHATOCE HA MAKCHMATEHVED EBICOTY, pamayie 8 M. Kamil EMEeTHHecKof

sHepruefl ofmagare Temo E MomeHT Opocsa? ConporHEleHEEM  EOSIyEAa

TpeHedpetE.

Orser: T

©2024 $axzpancraz cnyxba mo HATopY & cdeps 00pasoEamms B HAYER

Henomctpameosredt sapranT ET3 2024 . SH3HKA, 11 gnace. B/36

KOHUSHTPAIHA MOTLEYT PASPEHEHHON0 Ta3a B COCYAe GBLTa YESTMHEHI BAEOE,
2 abCOMFOTHAR TeMIEpaTypa Tasa — ymeHsmesa & 4 pasa. Bo czoaeso pas mpa
STOM yMEHBIILTOCE AETeHME raza?

OTEeT:E pag(a).

Cas momyuen soapeectso Tewtotsr, pagsoe 300 T, mper stoM BHyTpesssd
SHeprHA rasa yMeHsmmmacs HEa 100 Tx. Macea rasa He menamacs. Karyio padory
COBepIILT FasBITOM Mpomecee?

O1BeT: i 4

COMFEM M TEM e EOTHEeCTBOM
HeoHa (F — JaETeHHe Heom: - ero ofpeén).

Hs npuEeJéHHOTO Himie CTIMCKA BRIOEpHTE BCe
Xapa KTepHSVIO TS 1

Ha pucyHEe moxasass! J8a IPOIecca, MPOBEISHERX [
TAIRAARATENL

3

BEpHElE VTBEPAEIEHHA,
MPOLECCE HA PHCVHEE

0 v
1) B mpomecce 2 abcomomsas TeMmeparypa HeoHZ H00apHO YEETHHHITACE
51 paza.
2) Brmponecce 1 mIoTHOCTS HeOHA YEEMHIIACEE 3 pas,
3) Pabota, coRepmENHIA HEOHOM, B 000MK MPOIeccax o HHAKOEA.
4) Brponecce 1 0Gp8M HeoHa ms00apH0 yEemICA B4 pasa
3) Brponecce 2 KOHIEHTPAIMA MOTSFYT HE0H VEQTHHITACE B 2 pasa

Orset:

B cocyge memsmesHOro o0BpéMa HAXOPLTACE NPH KOMHATHOH TeMIEpaType CMECE
AEVK HISATEEEIX Ta0E, N0 | mMors mazgero. IloTommy comspEimoro cocyma
BEINYCTHH, 3 3TeM A0DAEMIH B cocyX 1 Mmoms mepsoro rasa. Temmepatypa
B COCYAe NOAfepEMEATACE HemsMeHHOH Kaxk HMIMPHMINCE B pesymETaTe
TAPUHATEHOE TAETEHHE NEPEOTO FA3a B CYMMAPHOS JAETeHHE rasos’

Jl1% Eask Ao BeTHNHER ONPe/eTHTe COOTELTCTEVEOLIEIT X apaKTep MIMEeHeHHA:

1) yeemumiace
2) yMeHBIHIACE
3) He MEMeHRIACE

Sammmre & Tabtany EsOpanrele uudpsl 414 FaAToH GEsEMeCcEON EETHMHHBL
Lngpsl 5 0TEETE MOTYT IOETOPATECL.

[Mapimatesos zasTesme nepsoro rass| laETerHme CMeCHTAI0E |

22024 s

cnyabamo Hamopy B ebepz of YER



Oeuomerpamtomsedi sepuanr ET3 2024 1. SUZHEA, 11 znsce. 9/36

IMo MpOEONHHMEY TeusT MOCTOXHHEG sTerTpruectrdt ¢, K
TOK. 33pal, OpONEINME [0 NPOEOJEEEY, PacTéT

€ TEYeHHEM EDEMeHH COFIACHO DPelCTAETEHHOMY 9
rpadusy (g, pmcymor). Ompensmste oy Tom 6
ETPOEOZHHEE. 3
012 3 4 e
Oteer: A

Jlee HacTENIBI © OJMHAROEBIMM MACCAMH M 3ADATAMH g H l¢ EISTaT
E OZHOPOJHOS MATHHTHOS NIOTe MEPIRHINEYIAPHO EeKTOPY MATHHTHOR HELTYEITHE
CO CHOPOCTAMH U B 2U coOTEeTCTEeHHO. OmpetelnTe OTHOMEHME MOV Il
CHT-— , AeHCTEYEOMK Ha HIX CO CTOP OHBI MATHHTHOTO [OIAL

F,
Oreer:,

Famas ms Towex (1, 2, 3 o 4) Asngerca msoOpase HHENM TO9EYHOID HCTOYHHEA S,
COIABacMEIM TOHEOH coDmparomiel mmmsofl ¢ GoEyCHBIM  paccTogmmem  F
(en. preyHOE)?

2
. o
I Fy|OF
. O
Oteer: TOUKZ
HexorcTpannosses eapranr ET3 2024 1. $M3HEA, 11 snace. 11/36

Ha prcynxe mpmeedés rpadme SaBHCIMOCTH CHIBL T

TOEAa OT EPEMEHH E HaTYIIKe HHIVETHEHOCTH

HIEATBHOIO EOIe0aTeIBHOND EOHTYPA. ]
Ipagenm, A ® B DpepcrasImor  HIMEHEHHR !
GOISHTECENN BETHMMH, XaparTepHIVIOLIEX cso&l:lﬂme a T
SJIEETP OMATHHTHEIE KOE0aHkT

E EOHTYpe. YCTAHOEBMTE COOTEETCTEHE MEEIY

TpadHEaNMT B QHIIHECIINME BETTEHAME, 33 BHCHMOCTS KOTOPBIX 0T EPEMEHH STH
TpaduEM MOTYT MpeAcTaRTATs. K KawIo# TOHE MEPEOTO CTOTONA momdepHTe
COOTESTCTEVIONIYID MOSHIEEC HS BETOPOTO CTOMCIA M SAMEIINTE B TaOmemy
EBIOpaHHBle TEGPH 01 COOTESTCTEYMIMME Oy KEAMEL

-

TPASHKH DH3HMYECKHE BENHUYHEL
A) 1) HEIVETHEHOCTE K3 TVIIG
| 2) HAMpTEEHME HA 00KI3TFAX EOHIEHCATOPA.
| 3) SHEpTHA:IeETPHUECEOTO NOAE KOHZSHCATOpA
gt 7 4) 3HEPIHAMAaTHHTHOIO IO/ KA TYIIRH
E)
ol i
ATb
Otget:

Aapo mrateme 'Y P HeneTEEAET gpacuan NpHE STOM 00PASYIOTCA C-HACTHLA

H ATpO XHMHUECKOTO 3TeMenTa X . Prnpeneante sapan Z (g egmmmmax
STEMeHTAPHOTo 3apaja) aapaXl

Otgert:

Oenomerpamo st sapuranr ET3 2024 1. SIUZHEA, 11 znace. 10/36

ITo r7a A3 MaPALTETEHEDM TOPHSOHTATEHEMM TP 0B0IAIIIN PETbCAM, SAMEHY TER
H3 JaMUOWEY HAEATEEIHMA, NepeMelaioT JIETEMA TOMEMH NpOBOJHHE
(Obpasopasnnmics xomTyp ALMV HaxoawTcd B OJHOPOOHOM EepPTHEAIBHOM
MATHHTHOM 10T ¢ HEgvEned B (prc. o). [Ips B eHis Op 050 JHIA ILTOMATE
EOHTYPa HEMeHASTCA TAK, KAK VEA3aH0 Ha rpadeke (prc. £). Berdepere sce seprer
YTEEPEIEHHA, COOTEETCTEYVEOMEE [P HESIEHHEIM 113 HEBIM H OTTFICA HEEFD OMETa

S, oael
800
L M
600
v
K5 400
K 200
Puc.a
0 24 6 1012 14 te
i
1) B reuenne nepesx 6 ¢ HEIVXUMOHHEIA TOK TEHET HepPes TAMIOURY
HEMpepEIEHD
2} Bwmrepeane epesemrot 0 104 ¢ TaMmonEa TOpHT HanGaTee APED
3) B momenT Bpememm ;=7
HAMNPAEI2HA BISE0.

4y Mageramsas 31C HagomITCA B KOBTYPE EHETEpELTE EpeMerm oT 4 7o 8 ¢
5) HuaysmoHHBE TOK B HHTEpEaTe Epemens oT 6 10 12 ¢ TewdT B oamHoM
HATP IBTSHHL

Orser:,

JenoncTpansossss eaprant ET3 2024 1. $H3HEA, 11 gnace. 12/36

MomoxponMaTHuecsmit CcEeT ¢ sHeprHedt GoToHOE Ly MATaeT HI IOEEPXHOCTE
MeTATIa, EsEEan doTtosddert. [Ipn sToM HEANpAEHHE, IPH KOTOPoM (OTOTOE
Tmpespam@ercy, paeno [L,, Kak msuendres gumma BomEEl J. majanomiere Ceera
H MOAYTE ATHPAROWETO HANpAEEHma L, ecTn sEeprim mgaronpn GoToE0E g
VBEIHEHICE?

1A K2ER0H BeIIHE ONp eTETHTE CO0TETCTEYEOMHE XaparTep HIMeHeHHA:

1) veemmanTca

1) yMeHBUITCA

3) HemsMeHHTCA
3ammmeTe E TAOTHLY EEOpAHEEle DHGPE AT FAFACH (HIHEecEON ESTENHHEL
Intpsi s 0TEeTe MOTYT IOETOPATECA.

Jrerea BoqHEL . Mozyas sammasnmen.
TIAJaFOIIErD CEETA HATPAECHAT |

Brideprre Bce GepHBIe YIEEDENEHMA 0 (HSHESCHEHX ABTSHNAN, GEIEMHHAX

H 32K0HOMEPHOCTAX.

1) Tlpe BEOMY®ICHHEBIX MEXaHHGeCERK KOIS0AHMAX B KOJeDIaTSTBHOR CHCTEME
Pes0HAHC BOSHHMKAET B TOM CIVH3e, eciM COOCTBEHHAA YacToTa FoadelamHi
CHCTeMSI COEMATAST € U3 CTOTOMH HEMeHESHHA EHSIHeE CHIEL

2} B nponecce Ms0xopHOTO HATPEEHEA IOCTOAMHON MICCH T3 JAEISHEE Tasd
YMEHBIIA eTCA.

3) IloEepxEOCTE MPOEOJHMEA, HAXOZAWETOCA B SASKTPOCTATHHECKOM [IDTE,
ABIALTCA SEBHIIOTEHITHATEHOH

4) Ipe OpoXoEIeHHE MOHOXPOMATHHECHOH CEETOEOH BOMTHEI Hepes Ipammmy
payiena OEYX ONIEHECEM NPOPAYHEN CPel ¢ pasHElMH  HORISSTETAME
MPETOMIEHEA HIMEHTOTCA CHOPOCTE BOMHEI H ATHHA BOIHSL 4 of 9acToTa
0CTAETCR HEHMSMEHHO

5) Ilpr [ pacmame #A7pa EBNOTHAOTCA 33AKEOHM  COXPAHEHHA SHepIHH
H 3 IEKTPHEECKOTO 3P AT4, HO He BRIMOMHACTCA 33 E0H COXPAHEHIT HMITYIBCA.

OTBet:,




$IEHEA, 1] xnace. 13/36

Teorerpammormes sapuenr ET32024 1

OmpeneTaTe HANDTASHNE HA JaMTIOYEE
(cM.  pHCyHOE), ectH  a0comEOTEAR
TIOTPENIHOCTE. ApAMOTO FEMEPEHIA
HATIPAEEHMA PaBH1 LeHE  JedeHHA
BOIBTMETPA.

Orser; + 1.B.

B Gaanx omsemos Ne 1 nepenecume moavko ancia, ve pazdeiss ux npobeiom
WK dDY2UM SHAKOM.

JeuomcTpammonmzdi saprant ET3 2024 1 $IEHKA, 1l xnace. 15/36

Yaers 2

Jan zanucu omsemos va sadanus 21-26 uenoavsyine ET4HK OIBETOB Nz 2.
Janwunme cuavata wevep sadonux (21, 22 w md), a samem peuenne

coomeemcneyronieil sndaun. Omsems sanucwisaiune uémye upasopunso.

Ha pHCYHES MOFASAHA TPEEIMMHATEHAR CKEMA HTSKTPHHUECKOH MM, COCTORMmER
S HMCTOYHMFA TOKA € OTTHGERIM OT Hydd BHYIDSHHMM COTPOTHETEHHEM,
PeSHCTOpA, PeocTaTd M HIMEDHMTSTBEEIX MPHOOPOE — HISATEHOIO AMITEpMETpa
M HMIeaTEHOr0 SoIETMeTpa. Kax GYIVT MSMeHATECA NOKAasAHEA NPHOOPOS MOpE
IEpeMELPHEN IEMEFA  peocTara snpase? OTEeT NDACHMTE, VEATAE, KARHE
ChETSEI @ CEHE SAROHOMEPEHO CTH BRI HCIOMBS0BATE 1714 0 DRICHEHHA

IToanoe npasuavhoe penienne kaxcioli uz 3aday J2-26 doaxcHe codepreams
SaKOHBL W OPMYTIB, NPUMEHEHHE KoMIOPBIY Heobxodumo u docmamouns din
PEWeRUR 30004, 0 MAKXCE MANMEMAMULECKUe NPeofDa30saHUR, DPaciénms
€ UUCTEHHBIM OMISENOM 1 NPH HeoBXoOIMOCMIL PUCYHOK, NOACHAFGULNL
Peniene.

ILrocrax JBMFEHA ILT3EAST E BOJE, ERICTVIEAA HAL ed TOESPXHOCTEIY HA EBICOTY
f =002 u Onpegersre Maccy IBNEHEL ecTH e miompme § = 2300 ol
IlroTHOCTE ABOa pasea 900 sr/ne’.

B craran samoprMerpa, cogepsanti 230 r 508 OMYCTHIN KYCOK IB3a Maccoi
140 r, mesmero Temmeparypy 0 °C. [locTe TOrD FAK HACTYIINIO TEMIOEOE
PAEHOEECHe, Beck T8 pACcTadl, H TEMIeparypa EOZEl cTama paemo# 0 °C.
OrpenetsTe HAYATBHVED TEMIEPATYPY BOJBl. [eImoSMEOCTERD FATOPEMRTPA
HTEILT0 0 0MEHOM C OKp YA FOmEH cp a0l np ereOpes.

B mmmte, noxasasmon Ha pl-muarpannee, v=4 Moas @
PAPEFEHHOTO TETHA TVHAET  OT HATPEEATETA in 3
roamdectso Temrotsl @ =120 lx Hafjgare : 2 e
TemmepaTypy I TemHa e cocToAmmn 2.
Bl
0 o FF, T
©2024 Seaspansues cayatano HaTsopy Ecdeps obpesomaHE H HEYER

0)

Tenomerpameomssdt esprasy ET32024 1. SHIMEA, 11xmace. 14/36

HeofxoEnio HA OIEITe ODHADYEHIE SAEICHMOCTE OOBEMA rasa, HAXOTANICTOCH
£ cOCYAe ToJ TMOJAEMEHEDM MOPIIHEM, OT EHENTHero JasdeHmA. FMertTcd MTE
PAaSTHMHBI COCYAOE C MaHOMETPAMH. Cﬂf_i-,:lh[ HATIOMTHEHB! OTTHM H TeM &2 TazZ0M
TIPH pasTHUHE TeMIepaTypax H JaEdeERAX (GM. Tadmmmy). Karme gea cocyma
He00X0/JM0 ESATE YUEHHEY, YTO0BI NP 0EECTH HCCIe 0 BarweT

]
e Hastenne, slla Temepa'r_vpgrasﬂ Maccarasa, [
cocyaa B cocyae. °C.
1 60 20 10
p] 100 100 10
3 20 60 3
4 o0 20 13
3 100 [ 3

E 0TEeT samummTe HoMepa ERIOPAHEEL COCYIOE.

Orger:

He safydsme nepenecmu 6ce omsemst & 6Gaanx omsemos Nel
& COOMEEMCMEINI ¢ URCINPYRUULIL No SHINOAHERILG Pabom
Ilposepeine, umebs kaxcduiii omeem Gbi1l 3ANNCAK 6 CMIPOKE © HOMEPOM
COOMSESMCHIEYIONIE0 30 AMHUA.

JemomcTpamronsrst eaprant ET3 2024 1. $IHBHKA, 11 gnace. 16/36

MeTaTmrge crEi cTep#eHD, COTHYIBI B BHIE
Ovesel []. 3aEpeIU1éH B rOpHS0HTATEHOM
TOTQESHII [(a1N PHCYHOE). Ha
TNapATLILIEHEE CTOPCHE! CTEPI A OIHPAeTCE ® ® ®
EOHIAMY [ePIEHEYIADHAA Teperslsa 5
TMPAMOYTOIBEOND  [OMEPEHHOTD  CEFeHHA,

saccodt 370 r » gremoit 1w Conporssmesme @ ® @
nepenmsn passo 0,025 Om. Bea cueTenma

HAXOJETCA B OJHOPOJHOM BEPTHFATEHOM MATHHTHOM moxe ¢ repysmpes 01 To
Karyro TOPHIOHTATEIVIO CHTY HyJHD NPHIOMHTE K MepeMBHES, Y4T00B JEHTATE
e ¢ DOCTOAHEOH CROPOCTBED 2 M/C, ecan xosdqEImenT Tpera Mesay CTepaHe
H mepememzoft pasen 0.27 CompoTmeTemmem crepsEA mpeneipews. Cpemaifre
PHCYHOE € VEASAHHEM CHUT, TeACTEVIOMIK Ha I8P eMBIHEY.
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Crapax maccoft 4 ¥, qeranmm co cropoctete 400 /g, paspersaetcs ma, ase
PAEHEIE TACTH, OJHA M3 KOTOPEIX J€THT E HATPARTEHMM JEFCKCHHMA CHIPATA,
a ApyTai — © TPOTHEOMOTORHYKY CTOPOHY. B MOMBHT paspeisa cynmapHas
FHHeTHMeCKAR SHEPTHA OCKOIECE yEermumeaeTcs B2 0.5 Mz Haffmrre cropocte
OCHOIEA, JETANETO 00 HANPARTEHMK IEMEEHHA cHapAma. CompoTHETSEMES
EBO3MyXA MpeneOpeds. OfocHyine NPIMEHILMOCIND SIKOHOG, NCNATBIYEMBIC 41X
Penlenun 3adaun.

HTH

Ha TOpHsOMTATEHOM CTOZE HAXOMITCE
Opycox maccoit M = 1 &r, coenmHEHHELT
HegecoMoE HEPACTARHMOE HHTEO
TIEp ERMEYTOH HEpes T3 IKME HEEECOMBIF
Gaox, ¢ rpysoM Maccoit m=300r
Ha @pycox gmefictever cmia F,
mox yrmom o=30° 1
K ropmsosTy (ca. pmCyEOE), F=0H.
B MOMSHT HawaTa JBIDHSHHA IDPY3
HaxoErTcA Ha paccrosmm L = 32 cur ot spas croma. Kagyro cropocts V' Gymer
HMMETE TpYS E TOT MOMEHT, KOMd OH MOJHMMETCE 40 Pad CIOMA, ECm
wospdemenT TpemmA weEay Opycwom m crorom p = 037 Cpemaime
CXEMaTHHECKHI PUCYHOE ¢ YEA3AHHEM CHUT, AefCTEYIOMEK Ha OPYCOK H IPYS.
Ofocryiune NPIMEHILMOCHIL 3AKOHAS, UCHOALIYEMBIY 418 DENIeHIUA SadayiL.

Ilposepome, wina vl Kaxedsili omsem GbL1 3aNUCAH PROOM C NPAGWIBHBLM
HOMEPOM 30aKIA.

©2024 $easpancues cayebano kazmopy £ ceps 05 pasorars i Hayx



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka; yrinyonenHoe odyuenue 11 kmace/ Kacesinos B.A. OGmiectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKLIMOHEPHOE OOIIECTBO

«M3parenscTBO «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

TexXHOTOTMYECKUE KapThl YPOKOB

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/

http://www.virtulab.net/

https://fipi.ru/

http://school- collection.edu.ru/

https://resh.edu.ru/
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