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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usmke 6a30BOro ypoBHsS Ha ypOBHE CpeaHEro odmiero odpazoBaHusi pazpaboTana Ha
OCHOBE TIOJIOKEHUW U TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMBI,
npeacrasieHHbix B @I'OC COO, a Ttakxke ¢ yuéroMm denepanabHOi pabouell mporpaMmbl BOCHUTAHUS U
KOHIENINK MpernojaBanusi yuyebHoro mpenmera «®Pusuka» B o0pa3oBaTelbHBIX opraHuzanusax Poccuiickoit
Deneparun, peaan3yonnX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

CopepxaHue MporpaMMbl 1Mo (HU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI
mupa oOyuatommxcsi 10—-11 xmaccoB mpu oOyueHnn ux (pusuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO moaxoaa. Ilporpamma no ¢usuke coorBerctByeT TpedoBanusamM @I'OC COO k maaHupyeMbIM
JMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe YUYUTHIBAET HEOOXOIUMOCTb
pearM3alui MEeXIPEIMETHBIX CBsI3ei (U3MKU C €CTeCTBEHHO-HAYYHBIMH Yy4eOHbIMU HpeameTamu. B Helt
OTIPENIeNIAIOTCS OCHOBHBIC IIENTM M3y4eHUs (PU3MKH Ha ypOBHE CpelHEero oomiero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METalpeIMETHbIE, TPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (hu3uKe BKIIIOYAET:

IUTAHUPYEMBbIe Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKu Ha 6a30BOM YPOBHE, B TOM YHCIIE NIPEAMETHBIE Pe3yIbTaThl
10 ToAaM O0yUYEeHHS,;
coJiepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam 00y4eHus..

dusnka Kak Hayka O Hanbosee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B Ka4eCTBE YUECOHOro MpeaMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHMI 00 okpyxkatouiem mupe. [lIkonbHbli Kype pusuku —
CHCTEMO0OPa3yIOIIUil /Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJIMETOB, TIOCKOIBKY (PM3NYECKHE 3aKOHBI JIKAT
B OCHOBE IPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH, Ouonorueii, ¢puszndyeckoid reorpadueil © acCTpOHOMHEH.
Hcnonp3oBaHne W aKTUBHOE TIpUMEHEHHE (U3WYECKUX 3HAHUM OIpeneNseT XapakTep M pPa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHaJIoB C 3aJaHHBIMU CBOWCTBAMH U Apyrux. V3ydeHue Gu3uKkyu BHOCUT OCHOBHOH BKJIaJ B (POPMHPOBAHUE
€CTeCTBEHHO-HAYyYHOU KapTHHBI MHpa oOydarouuxcs, B (OpMUPOBaHHE YMEHUN MPUMEHSATh HAYYHBIA METOM
MO3HAHUS TIPU BBITIOJTHEHUU UMH y4eOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca ¢pusuku g ypoBHS CpeHero o0iero oopa3oBaHus MONIOKEH P UIeH, KOTOPbIe MOKHO
paccMaTpuBaTh KaK MPUHIIHIIEI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypcC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHaj U3 BCeX pa3zesioB (PU3MKH, BKIFOYAET KaK BOIPOCH KIACCHIECKO, TaK M COBPEMEHHOHN (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (GU3MKH O0OBEAMHEH BOKPYT (PU3MUECKUX
Teopuil. Benymmm B Kypce sBisieTcs (QOpMHpPOBaHWE NPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE€ peanmszanus mpearoiaraeT HCIOJIb30BAaHWE T'YMAaHHTApPHOTO IOTEHIIHAa
¢u3nueckoil HaykH, OCMBICIEHUE CBA3M pa3BUTHA (U3MKK C pa3BUTHEM OOILECTBa, a Takke ¢
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M SKOJIOTHIECKUMHU TPOOIeMaMHu.

Hoes npuknaonoiu nanpasnennocmu. Kypc ¢Gu3MKKM TpeanonaraeT 3HAKOMCTBO C IIUPOKUM KpPyrom
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKEHUN U3yICHHBIX TEOPUN M 3aKOHOB.

Hoes skonocuzayuu peaqu3yercsi MOCPEICTBOM BBEJCHHS OJEMEHTOB COJAEP)KAHMs, IOCBSIIEHHBIX
9KOJIOTUYECKHAM TIPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSA3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a TaKxkKe
o0CyXx/1eHus Mpo0JIeM pallMOHAIBHOTO MIPUPOIOIIONB30BaHMS U SKOJIOTMYECKON 6€30MacHOCTH.

Crep)KHEBBIMH dJIEMEHTaMH Kypca (UM3WKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS SBISIOTCS
¢usuueckue Teopuu (HOopMHpPOBaHHME NPEACTABICHUH O CTPYKType MOCTpPOeHHs (PU3NYECKONH TEOpUH, POJU
(GyHIaMEHTATFHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX TIPEJCTABICHUSX O NpPUPOAE, TpaHUIAX
IPUMEHUMOCTH TEOPHH, JIJIs1 OMMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHH U MPOLIECCOB).

CucreMHO-TIeTEIbHOCTHBIN MOAX0A B Kypce (DU3MKU peann3yercsl Mpexkie BCero 3a CUET OpraHu3aluu
9KCHEPUMEHTAIBHON JesaTenbHOCTH o0ydaronuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCHOIb30BaHUE
CHCTEMBI (PPOHTAIHHBIX KPATKOBPEMEHHBIX IKCIIEPIMEHTOB M Ja0OpaTOPHBIX paboT, KOTOPHIE B MPOrpamMme 10
¢u3uke 0ObeTMHEHBI B OOIIMIA CHMCOK YYEHHUYECKHX MPAaKTUUYECKUX paboT. BeijesneHne B yKa3aHHOM IepeyHe
71a00paTOPHBIX PadOT, MPOBOJAUMBIX JIJIsI KOHTPOJIS M OLEHKH, OCYIIECTBIISICTCS YIaCTHUKAMH 00pa30BaTeIbHOTO
npoliecca UCX0/Is U3 0COOEHHOCTEH MIIaHMPOBaHUS M OCHalleHus kabuHeta (usuku. [Ipu sTom obecnieunBaercs



OBNIaJicHuEe OOYYaIOMIMMHUCS YMEHHSMHU TPOBOAUTH KOCBEHHBIE M3MEPEHHUS, MHCCIEIOBAHUS 3aBUCUMOCTEH
¢bu3nYeCKUX BEIMYUH U IOCTAHOBKY ONBITOB IO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

bosbiioe BHUMaHUE yAEISIETCA PELIEHUIO PACYETHBIX M KAUYE€CTBEHHBIX 3a1ad. [Ipu 3TOoM 171 pacy€THbBIX
3aJa4 IPUOPUTETOM SIBIISIOTCA 3aJaud C SIBHO 33/IaHHON (PU3MYECKO MOJEeNblo, MO3BOJISIONINE MPUMEHSThH
U3yYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO pazfesia Kypca, TaK W MHTETPUPYs 3HAHUS M3 PA3HBIX
pa3zzenoB. [l KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJjaHus HAa 00BbsICHEHUE POTEKaHUs (PHU3MUECKUX
SBIICHUH M TPOIIECCOB B OKPYKAIOLICH >KU3HM, TpeOyrolue BbIOOpa (U3NYECKON MOJENu Uil CUTyaluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIIEYeHHI0 y4eOHOTO
nporuecca 0a30BbIil ypoBeHb Kypca (U3MKH Ha YpOBHE CpPEAHEro 00Iero oOpa3oBaHUS JOJDKEH H3y4daThCs B
YCIOBHUAX MPEIMETHOTO KaOMHeTa (PU3MKM WJIM B YCJIOBUSAX WHTETPUPOBAHHOIO KaOWHETa TMpPEAMETOB
€CTECTBEHHO-HAYYHOT0 IMKIA. B kabuHere hu3mku M0DKHO OBITH HEOOXOIUMOE J1abopaTopHOE 000pyI0BaHKE
JUISL BBITIOJIHEHHSI YKa3aHHBIX B IIPOrpamMMe Mo (PU3HMKe YUEHHYECKUX MPAKTUYECKUX PadOT M JEMOHCTPAIIMOHHOE
obopyoBaHue.

JlemoHCTpanoHHOe 00OpyJaoBaHue (HOPMUPYETCS B COOTBETCTBHM C HNPUHIUIIOM MHUHUMAIbHON
JIOCTaTOYHOCTU U 00ecrmeuyrBaeT IOCTAHOBKY IIEPEUYHMCIEHHBIX B IporpamMme Mo (U3HKE KIHOYEBBIX
JEMOHCTpAIMi JUIsI MCCIEOBAHUSA M3YYaeMbIX SIBICHHHA M TPOLIECCOB, SMIHPUIECCKUX M (yHIAMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o0OopynoBaHHE IS YYCHHYECKHX TPAKTHUECKUX paboT ¢opMHpyeTcss B BHIE
TEMaTHYECKUX KOMIUIEKTOB M oOOecredynBaeTcsi B pacyéTe OAHOr0 KOMIUIEKTa Ha JABYX OOYyYarolIUXCS.
TemaTudeckne KOMIUIEKTHI JIAOOPaTOPHOTO OOOPYJOBAaHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHJIE
U(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHS PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:
dopmMupoBaHHEe HMHTEpeca M CTPeMJICHHS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHIO TNPHUPOJBI, Pa3BUTHE HX
MHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEICTABICHUI O HAyYHOM METOZAE MO3HAHHS M (OPMHPOBAHUE HCCIEIOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;
¢opMHEpOoBaHHE HAyYHOTO MHPOBO33PEHMS KakK pe3yidbTaTa HW3YYEHUS OCHOB CTPOCHHS MAaTepUd U
byHIaMeHTalIbHBIX 3aKOHOB (DU3HKH;
dopMupoBaHHE YMEHHUH OOBSACHATH SIBJICHUS C WCIOJB30BaHHMEM (U3UYECKUX 3HAHWA MW HAYYHBIX
JI0Ka3aTeNbCTB;
dopMHEpoBaHUE TPEACTABICHUH O ponud (UKW JUIST Pa3BUTUSl JPYTHX ECTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOTHUM.

JlocTimkeHne 5TUX meneld oOecrieuynBaeTcs PeleHHeM CIIEeAYIONNX 3a1ad B IMPOIECcce M3YYEHHUs Kypca
(GU3UKK Ha YPOBHE CpeAHEro 00IIero o0pa3oBaHMsL:

NpUOOpeTeHNEe CHCTEMbl 3HAaHUN 00 OoOmMX (QU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOYas
MEXaHUKY, MOJIEKYJISPHYIO (PU3HKY, 37EKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M JIEMEHTHI aCTPODUUKHU;
¢dbopMHEpOBaHHE YMEHHI MPUMEHSATH TEOPETHUECKUE 3HAHUS U1l OOBSICHEHUS (PU3MUECKUX SBJICHUN B IPUPOC U
JUIS IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CIOCOOOB peIIeHUs pa3IUYHBIX 337a4 C SBHO 3aJaHHOW (U3MYecKOW MOJenbio, 3ajad,
HOJPa3yMEBAIOIIMX CAMOCTOATENBHOE CO3/1aHue (PU3NUECKON MOJIENHN, aJIEeKBAaTHON YCIIOBHSM 3a]1auH;
NOHMMaHue (U3MYECKMX OCHOB W TPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB W TEXHOJIOTUYECKUX
IPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJIAMH CaMOCTOSITEIbHOTO TUIAHMPOBAHUS M MPOBEACHUS (U3NIECKUX dKCIIEPUMEHTOB, aHAIH3a
U MHTEPIIpEeTalK HH(POPMALIUHU, ONIPEIeNIEHHs] JOCTOBEPHOCTH MOTYYEHHOTO PEe3yIIbTaTa;

CO3JIaHUE YCIIOBHH /ISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKON, TBOPUECKOH 1A TEILHOCTH.

Ha usyuenue ¢usuku (6a30BbIIi ypOBEHB) Ha YpOBHE CpeIHEro o0Iiero oOpa3oBaHusl OTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kiracce — 68 yacoB (2 4aca B HEZIETIO).

[Ipenmaraemelii B mporpaMMe mo (HU3MKe MepeueHb JabOpaTOPHBIX M MPAKTHUECKUX pPaldoOT SBISIETCS
PEKOMEHJIOBaHHBIM, YUYWTENb JeJaeT BBIOOP TMPOBEACHUS JIA0OPATOPHBIX pabOT W OIBITOB C YYETOM
UH/IMBUIYaJIbHBIX OCOOCHHOCTEN 00yJaromuXxcs.



COJEP)KAHUE OBYYEHUA
10 KUIACC
Pazgea 1. ®u3nka u MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupoge. Hayunele MeToAbl ITO3HAHUS OKpYKaroIIEero mupa. Ponb skcnepuMeHnra u
TEOPHH B IIPOLIECcCe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue pu3nyecKux sSBICHUH U nporeccoB. Hayunbie runore3sl. @U3nUecKue 3aKOHbI U TEOPHH.
I'paHu1ibl TPUMEHUMOCTH (PU3HUYECKHX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp m Mecto ¢u3uku B (HOPMUPOBAHMM COBPEMEHHOW HAy4HOW KapTUHBI MHUpA, B MPAKTUYECKOMH
JESATEIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TaATUYHKH.
Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABuxeHne. OTHOCUTENIBHOCTh MEXaHUYeCKOTo ABMxkeHus1. Cucrema orcuéra. TpaekTopusi.

[Tepemernienue, CKOPOCTh (CpPEeIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTEPHAIBHOM TOUYKH,
UX MPOEKIMH Ha OCU CUCTEMBI KoopAuHAaT. CliojkeHue NepeMEIIeHUN U CII0)KEHNE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MPSMOJMHEHHOE MIBWXKEHHE. ['paduku 3aBUCUMOCTH KOOpPIWHAT,
CKOpPOCTH, YCKOPEHHS, yTH U IEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoaHOE majieHne. Y CKOpeHHue CBOOOTHOTO TaCHUSI.

KpuBonuneiinoe nBuxeHue. J[BukeHne MaTepUaIbHON TOUYKHU MO OKPY>KHOCTH C MOCTOSIHHOM MO MOZYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAass cKopocTh. Ilepron m dacrora oOpamenus. LleHTpocTpeMHUTEIbHOE
YCKOpEHHE.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHME: CIUJIOMETp, JABMKEHHE CHApSIO0B, LIETIHbIE U
pEMEHHBIE IIepefayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAlMd KHHEMAaTUYECKUX XapAKTEPUCTUK JIBUKECHHUS.

[IpeoOpa3zoBaHKe IBHKEHHH C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Nsmepenue yckopeHusi CBOOOAHOTO MaICHHS.

Hanpasnenne ckopocTy pyu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS C LIEJIBIO ONPEAEIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOILIEHHS MEXKIY IYTSAMH, MPOMJICHHBIMH TEJIOM 3a ITOCIEAOBATEIbHBIC pPABHBIE
MIPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU>)KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBUKEHUs MApPUKA B BA3KOM KHUJIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocuTensHocTU ["anunes. [lepsoiii 3akoH HeroToHa. MHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnos3unuu cuil. Bropoi 3axkoH HprloToHa st MaTepuanbHON TOYKU.
Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenune. Bunpl Tpenust (moxosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs

CKOJIB’)KCHUA U CHWJIa TPCHUSA IIOKOA. KOB(I)(I)I/II_II/IGHT TPCHUH. Cuna COIIPOTUBJICHUA IMPU IABHWXCHUU TCJIa B
KHUAKOCTHU WUJIM Ta3c.

[MoctynaTtensHOE U BpamaTeIbHOE JBUKECHIE a0COTIOTHO TBEPAOTO Tela.
MoMeHT cuiibl OTHOCUTENBHO OcH BpateHus. [Inedo cunel. YcnoBus paBHOBecHs TBEPAOIO Tela.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOAIIMIIHUKY, ABUKEHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu



SIBiieHne nHepLUUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT Ae(popMariui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOIO Teia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

Nzydenue nBmxeHus: Opycka o HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIPYTOCTH, BO3HHUKAIOMIMX B IPY)KMHE W PE3UHOBOM oOpaslie, OT HX
nedopManum.

HccnenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuanbHOM TOYKU (TeNa), CUCTEMbl MaT€pHANIbHBIX TOYeK. MIMIynbC Cuibl U M3MEHEHHE
UMITyJIbCa Tejla. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE ABM)KEHUE.

PaGora crinpl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MarepraibHOi Touku. Teopema 00 U3MEHEHUN KUHETUUECKOIN SHEPTUH.

[TorenuuanpHas oSHeprus. [loTeHumanpHas dHeprus  ymnpyro  J1eOpPMUPOBAHHOW  TPYKHUHBIL.
[loTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanpHble W HEMOTEHIUAIbHbIE cuUIbl. CBS3b pPabOThl HEMOTEHIMANBbHBIX CHUJI C HM3MEHEHHEM
MEXAaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEpruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIM IHCTOJET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CUIIBI C HU3MEHEHHEM MEXAaHMYECKON SHEPruu Tela Ha MPUMEpE pacTKEHUS
PE3NHOBOTO KIyTa.

Pa3nen 3. MoJsiekyasipaas pu3MKa M1 TEpMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE OJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU U UX OINbITHOE 00ocHOBaHME. BpoyHOBCKOE
nswkenue. Judpgys3us. Xapaktep IBHKEHUS U B3aUMOACUCTBUS YacTHI] BellecTBa. MoAeIu CTPOEHUs ra3os,
KUJKOCTEH M TBEPIBIX TEM W OOBSICHEHHE CBOMCTB BEIlECTBA Ha OCHOBE 3THX MoOjeiei. Macca u pa3mepsl
Mmouekyi. Konnuectso BemecTsa. [loctosaaas ABoraapo.

Tennosoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETHUECKON TEOPUM HIEAIBHOIO rasa.
AOcomoTHas TemrepaTypa Kak Mepa CpedHell KMHETHMYeCKON SHEepruy TEeIUIOBOTO JBMKEHUS YacTHIl Tasa.
[Ilkana Temnepatyp KensBuHa. ['azoBble 3akoHbl. YpaBHeHue Menneneesa—Kianeiipona. 3akon JlanpToHa.
W3omponecchl B UAEATBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduyeckoe mnpeacTaBieHUe
U30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHu4ecKkrue yCTporCTBA U MPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKYlT OpPraHMYECKUX
COCIMHEHUI.

OnbIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO JBHXKEHUSI.



Mogens onbita IITepna.

OneIThI, JOKa3bIBAIONIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Monens, WIUTIOCTpUpPYIOLIAs NPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCyaa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEAIBHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmule pabomul

OmnpezneneHue Macchl BO3/lyXa B KJIaCCHONW KOMHAaTe Ha OCHOBE MU3MEpPEHUH 00bEMa KOMHATBHI, 1aBICHUS U
TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHaMuyeckas cucteMa. BHYTpeHHss »HEprus TEpMOJMHAMHUYECKOM CHCTEMbl U CIIOCOOBI €&
u3MeHeHus. KonuuecTBo TeminoTel M paboTa. BHyTpeHHss 3HEprus OJHOATOMHOIO HIEalbHOro rasa. Buusl
TEIUIONEPEayt: TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y IeNIbHAsl TEIUIOEMKOCTD BelecTBa. Komudectso
TEIUIOTHI IIPU TEIJIoNEpeiaye.

[Tonsatue o6 ammabatHoM mnpouecce. [lepBblii 3akoH TepMoauHaMuku. [IpuMeHeHHe mepBOro 3akoHa
TEPMOJIMHAMMKH K H3omnporeccam. I paduueckas HHTEpIpeTanus padoTh rasa.

Bropoii 3akoH TepmoanHamuku. HeoGpaTuMocTh NpoLeccoB B PUPOJE.

TermoBblie MamuHbl. [IpuHIMTBL NeficTBUA TEIUIOBBIX MammH. [IpeoOpa3oBaHus SHEPTHH B TEIUIOBBIX
mammHax. Kosdduuuent moneznoro aedctBus TeruioBod Mamwuebl. Lukn KapHo m ero ko3dduument
MIOJIE3HOTO ACUCTBHS. DKOJIOTHYECKHE TPOOIEMBI TETUIOIHEPT €THUKH.

TexHuueckue ycTpoilcTBa M NPaKTUUYECKOE NMPUMEHEHHUE: JABUraTellb BHYTPEHHErO CropaHusi, ObITOBOM
XOJIOIMJIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW 3HEpPrHMM Tejla NPU COBEPLIEHUU pabOThl: BbUIET MPOOKM W3 OYTBUIKU MOJ
NEICTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe MyTéM TpeHHsl (BUACOIEMOHCTPAIIHS).

W3menenue BHyTpeHHEH 3HEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Moenu apoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

H3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHaeHcanus. Mcnapenne u kurneHue. AOCONIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTh
BO3ayxa. HacelmeHHblil map. YuenpHas TemiuoTra mapooOpa3oBaHUs. 3aBUCHUMOCTH TEMIIEPATypbl KUIIEHUS OT
JTaBJICHMUSL.

Teépmoe Tteno. Kpucramnmueckue u amopdHble Terna. AHU30TPOMNUS CBOMCTB KpucTamwioB. Kumakue

kpuctayuibl. COBpeMEHHbIE MarTepuaibl. [lIaBieHWE W KpHCTAUIM3alMs. YJelbHas TeIUIoTa TUIABJICHUS.
Cyb6numarusi.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHUYeCKHUE YCTPOWCTBA U TMPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U TICUXPOMETpP, KaIOpUMETD,
TEXHOJIOTHH ITOJTYICHHS COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YUCIIC HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu moHMW>KEHHOM JIaBJICHHUH.

Cnoco0b1 U3MEpEeHUs BIAKHOCTH.

HaGmronenne HarpeBaHus U IIIABJICHUS KPUCTANTMYECKOTO BEIECTRA.

JleMoHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTETHHOM BIIaYKHOCTH BO3TyXa.
Pasnen 4. DaekTpoamHaMuka

Tema 1. Dnexmpocmamuka

DOnekTpu3anus Teln. ONeKTpudeckuid 3apsan. JIBa BuIa dJIEKTpUUYECKUX 3apsnoB. [IpoBomHuKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsiia.



Bsaumoneiictue 3apsinoB. 3akoH Kynona. TouedHbIN 3JE€KTPUYECKHM 3apsl. DJIEKTPUYECKOE IIOJIE.
Hanpspk€HHocTh  aniekTpuyeckoro mnojis. [IpuHuounm Ccynepno3uuuu  3NEKTPUYECKUX  mojed. JInHum
HaANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun onekrpocratuueckoro mons. llorenuwman. Pasnocts mnortennuanoB. IlpoBoaHuku wu
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IT0JIe. J{ManekTpuyeckas IpOHUI[aeMOCTb.

OnektpoéMkocTb. KoHzmeHcarop. ONEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEpPrus 3apsyKEHHOI'O
KOHJIEHCATOPA.

TexHuueckue  ycTpoilcTBa M IPAKTUYECKOE  INPUMEHEHME:  DJIEKTPOCKOI,  DIIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE OJIIEKTPONPUOOPOB, KOHIEHCATOp, KOMHWPOBAIBHBIA ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

VY cTpoicTBO M MPUHITUIT AEHCTBUS SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JIM3IeKTpUKHU B 3JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IJIOIIAAU IUIACTHH, PACCTOSIHUS MEXAYy HUMU
U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 31eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuyeckuit mok. Toku é paziuunvix cpeoax

DJIEKTPUUYECKUI TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. McrouHuku Toka. Cuia Toka.
ITocTosHHBIN TOK.

Hanpsixenue. 3akon OMma a1 yyacTka LEIu.

DNEeKTpUYECKoe  CONpOTUBIIEHUE.  YIeIbHOE  CONpOTHBIEHUWE  BeulectBa. [locienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoymns—JIenma. MOMHOCTD 37€KTPUUYECKOTO TOKA.

DNEeKTpOABMKYILAas CUJa M BHYTPEHHEE CONPOTHUBICHHE HCTOYHMKA TOKa. 3akoH Oma I MOJIHOM
(3aMKHYTOM) nekTpruueckoi renu. Koporkoe 3aMbIkaHue.

ONEKTpOHHAs IPOBOJUMOCTH TBEPABIX METAJJIOB. 3aBUCUMOCTb COINPOTHUBIEHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIEeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[onynpoBonuuku. CoOcTBeHHass M MpUMECHash MPOBOAUMOCTH IOJYHPOBOAHUKOB. CBoiicTBa p—N-
nepexoaa. [loxynpoBogHUKOBbIE TPUOOPHI.

DONeKTpUYecKUi TOK B pacTBOpax M pacIulaBax dSJIEKTPOJUTOB. OJIEKTPOJIUTHUECKAs IUCCOLUALMS.
DNEKTPOIH3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHnueckue ycTpolcTBa M NPAKTUYECKOE NPUMEHEHME: aMIIEPMETP, BOJIBTMETP, PEOCTAT, NCTOUYHUKU
TOKa, JJIEKTPOHArpeBaTeIbHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP CONPOTHBICHHUS,
BaKyyMHBIH MO, TEPMHUCTOPHI i (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN TUO/, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIIEHUS [HJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAIA MONIEPEYHOTO CEYSHHUSI
U MaTepuaa.

CMmeniaHHO€ COeTUHEHHNE POBOTHUKOB.

[Ipsimoe wm3MepeHue 3IeKTpoABMKYILIEH cuibl. KOpoTkoe 3amMblKaHME TaJbBaHMYECKOIO 3JIEMEHTa M
OIIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO3/1yXa.



OaHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMenaHHOIO COETMHEHUS PE3UCTOPOB.

H3mepeHue 27IeKTPOABIKYIIEH CUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHUS.

HabGmonenue anexrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenmne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYHIECTBISETCS C YYETOM COAEPIKATEIBHBIX
MEXIIPEIMETHBIX CBsI3€l ¢ KypcaMHu MaTeMaTUKU, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTHH.

Meosicnpeomemmnule nonsamus, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOI'O NO3HAHMS: SIBJICHHUE, HAyUHBIN
¢axT, runoresa, puznyeckas BeJIUUYMHA, 3aKOH, TEOPUs, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb,
U3MEpEHHUE.

Mamemamuxa: pelieHue cUCTeMbl YpaBHEHUH, TuHelHas QyHkus, napadoia, runepboia, Ux rpaduku U
CBOWCTBA, TPUTOHOMETPHYECKHME  (PYHKIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIIMU HA OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe JBW)KEHHWE B IKHBOW mpuponae, Iuddy3us, OCMOC, TEIUIOOOMEH KHUBBIX
OpPraHu3MOB (BUbI TEIJIONEPEAAYH, TEINIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SABJICHUS B )KUBOH MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAsl Macca,
TEIUIOBBIE CBOKWCTBA TBEPABIX TEJ, JKUJKOCTEH U ra30B, dJIEKTPUUECKHUE CBOMCTBA METAJUIOB, HJIEKTPOIUTHYECKAs
JUccoLranys, rajlbBaHUKa.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABIKEHUH C HWCIONB30BAHUEM MEXAHM3MOB, YYET TPEHHSI B TEXHHKE,
HNOJIINIHUKY, HCIOJb30BaHUE 3aKOHA COXPAaHEHMsS HUMITyJbca B TEXHUKE (pakeTa, BOJOMET U Jpyrue),
JIBUTATE]b BHYTPEHHErO CropaHus, napoBasi TypOuHa, OBITOBOW XOJIOAWJIBHUK, KOHIUIIMOHEDP, TEXHOJOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPUaIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTaTHYECKast
3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYWMHBIM NPHUHTEp, 3JIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FAJIbBAaHHKA.

11 KUIIACC
Pa3znea 4. diekTpoauHaMUKA

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHUTHL. B3anMoneiicTBEe MOCTOSIHHBIX MarHuToB. MaruuTtHoe mnosie. Bektop MarHuTHON
MHAYKOUU. [IpuHIMI cyneprno3uiuuy MarHuTHBIX Mojed. JImHMM MarHuTHOM wHAykuuu. KaprtuHa nvHui
MarHMTHOM MHIYKIMH T10JISI IOCTOSSHHBIX MarHUTOB.

MaruauTtHoe noJie MpoBOAHMKA ¢ TokoM. KapTuHa JMHMI MHIYKIUHM MarHUTHOTO MOJIS JUTMHHOTO MPSIMOTO
IIPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHHMKA, KaTylIKH ¢ TokoM. OmbIT Opcrena. Biaumoneiicteue
IPOBOJAHHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moayiab U HamnpasieHue. J[BIKEeHNE 3apsKEHHOM YacTUIIBI B OTHOPOJAHOM MarHUTHOM
none. Pabota cunsl Jlopenia.

SIBneHue 3MeKTPOMAarHUTHOM MHAYKIMK. [I0TOK BEKTOpa MarHUTHOM MHAYKIMU. DJIEKTPOJIBUXKYILAs CHUJIa
WHAYKIMH. 3aKOH JIEKTPOMAarHUTHOW MHAYKIMK Papazes.

BuxpeBoe snexkTpuueckoe mose. ONEKTPOABIDKYIAs CHJIA HHAYKIUU B MPOBOJAHMKE, IBMXKYIIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

WNHaykTHBHOCTE. SIBIEHNE CAaMOMHAYKLINU. DIEKTPOABIIKYILAS CHUIa CAMOMHAYKLIUH.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue YCTpPOHCTBA M MNPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHWUThI, 3JIEKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHIL], HHAYKIIMOHHAS TIE€Ub.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.



B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBiieHME DIEKTPOMArHUTHOW UHAYKIUH.

[IpaBuiio Jlenna.

3aBHCUMOCTB JIEKTPOJBHKYILIEH CUIIbBI HHIYKIIMM OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHre MarHUTHOTO NOJISl KATYILIKHU C TOKOM.

HccnenoBanue JeNCTBUSA IIOCTOSIHHOIO MarHUTa Ha paMKY C TOKOM.

WccnenoBanue siBieHUs 3IEKTPOMarHUTHOM MHTYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebarenbHas cucrema. CBoOonHBIE MexaHUUYeckue KosiebaHus. ['apmonunueckue kosebanus. [lepuon,
yacrora, aMmIumMtyna u (asa komnebanuid. IIpykMHHBIM MasTHUK. MareMaTHYeCKHl MasTHHK. YpaBHEHHUE
rapMOHUYECKUX KojeOaHuil. [IpeBpalienne s3Hepruu npu rapMOHUYECKUX KOJeOaHUX.

Konebarenpupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHWS B HJCAIBHOM KOJeOaTeTbHOM
KOHTYpe. AHAJIOTUS MEX/y MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU KojeOaHusMu. @opmyina Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B HICATHOM KOJIeOATEIIbHOM KOHTYpE.

[IpencraBienne o 3aryxarolMX KosieOaHUsAX. BbIHYXJeHHble MexaHHuyeckue KojeOaHus. Pe3oHaHc.
BrIHYXIeHHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHUSI.

ITepemenHbI TOK. CHHYCOMAAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U
JefCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U HaIPSKEHUS.

Tpancdopmarop. IIpousBoactBo, mepegadya M MOTPeOICHHE AIIEKTPUUYECKOW PHEPIUU. DKOJOTHUECKUE
PHUCKHU IIPU ITPOU3BOJICTBE 3JIEKTpodHepruu. KyapTypa Ucronb30BaHus 3JEKTPOIHEPTUH B IOBCEHEBHON KU3HU.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUMH 3BOHOK, TI'E€HEPATOp
IIEPEMEHHOT'0 TOKa, IMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeIbHOM cucTeMbl (IPYKMHHBIN WJIM MAaTEMATUYECKUN MasTHUK).

Habmronenue 3aryxaromux KojaebaHuu.

WccnenoBanne cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusl.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HAaIpPsDKEHUS OT BPEMEHH) Ul AIIEKTPOMAarHUTHBIX
KoJie0aHui.

Pe3onaHc nipu nocneaoBaTenbHOM COEIUHEHNH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TMHUY 3JIEKTpoIIepeladH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MajbIX KoJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTHU U Macchl Tpy3a.

HccnenoBanye NEPEMEHHOTO TOKA B LIEMU U3 MOCIEA0BATENBHO COEAMHEHHBIX KOHIEHCATOPA, KaTyIIKH 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJIHBI, yclIoBUS pacnipocTpanenus. [lepuoa. CkopocTh pacipocTpaHeHUs U IJIMHA BOJIHBI.
[Tonepeunsle u mpoaoIbHBIE BONHBL MHTEepdepeHnns u 1udpakins MEXaHHUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCIIOBUSI H3JIyd€HHUs DJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BeKkTOpoB E, B, V B anekrpomarauTHol BosiHe. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH: OTpa’kK€HUE, PEIOMIIEHHE,
noJsipuzanus, tudpakuus, narepdepennus. CKOpocTh JIEKTPOMArHUTHBIX BOJH.

[Ikana >eKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMNBI paguocBs3u U TeneBUAcHU. Paguonokanmys.

DNEeKTpOMarHUTHOE 3arpsi3HEHNUE OKPYKaroIIel Cpeibl.



TexHuueckue ycTpocTBa M MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
JTUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paguonpuéMHIK, TeIEBU30p, aHTeHHa, Teaedon, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMICHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M YaCTOTON KOJICOAHHIA.

HccnenoBanue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHUE, MOJspU3aius, Juppakius,
UHTEepEPEHIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMoIMHENHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cBera.
ToueyHblil ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3akoHbl OTpaxkeHus ceeta. [locTpoenne n300paxeHuil B MIOCKOM 3€pKale.

[Ipenomnienue cBeTa. 3aKOHBI MpeOMIIEHUsI cBeTa. AOCOIOTHBIN MokaszaTens mpenomiieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi noJHoro BHyTPEHHET0 OTPayKEHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LIBer.

Cobuparomue 1 paccenBaromue JuH3bL. ToHkas mH3a. DOKycHOE PAcCTOSHUE U ONITUYECKAask CHUIa TOHKOM
auH3bl. [locTpoeHne wu300paxkeHHWit B COOMpAIOUIMX W pacCeUBAIOIMMX JUH3aX. DopMyla TOHKOW JIMH3BI
VYBennueHue, 1aBacMoe TUH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. Untepdepentius ceera. KorepeHTHBIE HCTOYHUKU. Y CJIOBUS HAOIIOACHUS MAKCUMYMOB
¥ MUHUMYMOB B HHT€P(HEPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. Y cioBre HaOIOACHNS TIaBHBIX MAKCUMYMOB TIPH MAJCHUN
MOHOXPOMaTHUYECKOT'0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpocTBa M MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, ¢doToammapar, MPOSKIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPaKIIMOHHAS peLIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHeitHOe pacnipocTpaHeHHe, OTpaKEHHUE U IpejoMiieHre cBeTa. OnTH4ecKue Mpruoopshl.

[TotHOE BHYTpEHHEE OTpakeHne. Mozenlb CBETOBOA.

HccnenoBanue cBOWCTB N300paKeHU B IMH3AX.

Monenu MUKpOCKOIa, TEIECKOTIA.

HabGmonenue nnrepdepeHium ceera.

Habmonenune nugpakuuu ceera.

Hab6monenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ HOMOIIbIO AUPPAKIIMOHHON PEIIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomaol

W3mepeHnue nokasaresns IpeJoMIIEHUs CTEKIIA.

WccnenoBanue cBOWCTB N300paXeHHU B TMH3AX.

Habmonenue nucnepcun cBeta.

Pa3pnen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH

['panu1bl TPUMEHUMOCTH KJIaccuueckoil MexaHukH. [locTynaTel ciennanibHOW TEOPUU OTHOCUTEIBHOCTH:
MHBAapHAHTHOCTbh MOYJISI CKOPOCTH CBETAa B BaKyyMe, IPUHLUIT OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKPAILLEHUE JITMHBI.

OHeprus ¥ UMITYJIbC PENSITUBACTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTUS IOKOS.

Pa3zpnen 7. KBanToBas pusznka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU



®otonbl. Popmyna [Inanka cBsi3u 3HEpruu (PoToOHA € €ro YacTOTON. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue u uccienopanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
Oiinmreitna s Goroaddexra. «Kpacnas rpanuna» Gorosrddexra.

JaBneaune cera. OnwiTel [1. H. JIeOGenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuuyeckue ycTporcTBa U MpaKkTUYECKoe MpUMEeHeHHe: GOTOdIEMEHT, POTONATUUK, COIHEUHAas OaTapes,
CBETOJIMOI.

Jlemoncmpayuu

®oTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauos.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monenbr aroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuto o -yactuu. [lmaHerapHas monenb aroma.
[Mocrynarer bopa. Usnydenue u morjomieHre (OTOHOB MPH MEPEX0Jie aToMa ¢ OJAHOTO YPOBHS JHEPrUU Ha
npyroi. Buasl ciektpoB. CHIeKTp YpOBHEM SHEPrun aToma BOAOpOa.

BouinoBsie cBolicTBa yactuul. Bosusl ne bpoisnsa. KopnyckyiisipHO-BOJIHOBOM Tyanu3Mm.

CHOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHuueckue ycTpoHCTBa U MPAKTUUECKOE NMPUMEHEHHE: CIIEKTPaibHBIM aHAINU3 (CHEKTPOCKOI), Ja3ep,
KBAaHTOBBIIl KOMITBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopaa.

OrnpezenieHne JUIMHBI BOJIHBI Jlazepa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HabGmronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JOKA3bIBAIOIIUE CIIOXKHOCTh CTpoeHUs siapa. OTKpBITHE PAAUOAKTHUBHOCTH. OMBITHI
Pezepdopna mo ompeneneHuro coctaBa paaudoakTUBHOro wusnydeHus. CoiictBa anbda-, Oera-, ramma-
U3NydeHus. BiausiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpbiTHEe TpoTOHa W HelTpoHa. Hyxnonuas mognens sapa ['eiizenGepra—lBanenko. 3apsn sipa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnaa. DNeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyeHue. 3aKOH paJuOAaKTUBHOTO
pacnana.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SA€Ep.

SAnepubiii peaxktop. TepmosiiepHblii cuHTe3. IIpoOieMbl M NEPCHEKTHBBI SACPHOM IHEPreTHKH.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTto/1bl HaONIOIEHUS U PETUCTPAIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTaIbHbIE B3auMoAecTBUSA. EAMHCTBO (hru3nyeckoit KapTUHBI MHpa.

TexHuueckre yCTpOoiCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa BunbcoHa, siiepHbIi peakTop,
aToMHas 6oMo0a.

Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).
Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH
Ortansl pa3BUTHA acTpoHOMHUH. [IpHuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé31H0T0 HeOa. Co3Be3us, ApKHe 3BE3/IbI, TUIAHETHI, UX BUIMMOE JBHKEHUE.
ConHeyHast cucTeMa.



Connue. Conneuynass axkTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE3A. 3BE3IBI, MX OCHOBHBIE
XapaKTepPUCTUKH. Jlnarpamma «CHEeKTpaldbHbIM KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOM IMOCIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsl 3BE3/ IVIABHOM MOCIJIEIOBATEILHOCTH. BHYTpeHHEee cTpoeHHE 3BE3I.
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKACHUH U 3BOIoLMH COJIHLA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Muneunsiii [lyte — Hama l'anaktuka. Ilonoxxenue u npuwxenue Cosnua B [Namaktuke. Tunbl rajaxkTHk.
Panuoranaktukuy u kBa3zapsl. YEpHBIE BIPBI B AJIpax rajlakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ma. Pa3beranue ramaktuk. Teopust bonbmioro B3psia.
PenukToBO€ n3iyueHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmioieHuss HEBOOPYKEHHBIM TJIa30M € HCIOJB30BAaHHMEM KOMIBIOTEPHBIX MNPUIIOKEHUH Ui
OTIpeNIeNICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIyLIApUsl U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, miianer, Maeunoro Ilytu.

O0o0maIee NOBTOPEeHNE

Ponb usukm m acTpoHOMUHM B ASKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHOM M ITHYECKOW cdepax
JESTENIbHOCTH YeIOBEKa, PoJib U MECTO (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOW HAay4yHOUW KapTHHE MHUPA, POIb
dusnyeckoil Teopur B (GOPMUPOBAHUU MPEACTABICHUN O (PU3MYECKOW KapTHHE MHpa, MECTO (Pu3uvecKou
KapTUHBI MUPA B 0011EM psATy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

Uzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocymiecTBISIETCS C YU4ETOM COJEp>KaTeNIbHbBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule noHamus, CBSI3aHHBIE C U3yYEHHUEM METOJOB HAyYHOTO MO3HAHUS: SIBJICHUE, HAYYHBIN
daxT, rumnoresa, puzndYecKas BEIMYNHA, 3aKOH, TEOPHs, HAOII0AeHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, MO/ICTb,
U3MEpPEHHUE.

Mamemamuxa: pemieHUEe CUCTEMbl YPaBHEHUI, TPUTOHOMETpUYECKUE QYHKIUN: CUHYC, KOCUHYC, TAaHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOECKLIHUU HA OCH KOOPJUHAT, CI0KEHHE
BEKTOPOB, MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIIHIA, IPU3HAKH MOAO0HS TPEYTOJIBHUKOB, ONPEIEICHUE TUIOIIAIN
IIOCKUX GUryp u o0bEMa Ted.

buonocus: snexTpuyeckue SBIEHUS B KUBOHM MpHpoJE, KojieOaTeabHbIE JBMKEHUS B JKUBOH MpHUpOJE,
ONTUYECKHUE SIBJICHUS B )KUBOM MPUPOJE, NEHCTBUE PaAUALlMK HA )KUBBIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KpUCTaLIMYecKass CTPYKTypa TBEPIABIX TN, MEXaHU3MBI
00pa30BaHUs KPUCTAJUIMYECKON peIIETKH, CIIEKTPAJIbHBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIONIOCa 3€MJIM, 3aJ€KM MArHUTHBIX pyl, (poTOChEMKA 3eMHON MOBEPXHOCTH,
IIPEJICKa3aHue 3eMJIETPSICEHU.

Texnonocus: TUHUM 3JIEKTpoIepeaay, TeHEepaTop NEPEMEHHOI0 TOKa, JIEKTPOJBUIATeNb, WHAYKLIUOHHAS M€dYb, panap,
paaronpuéMHIK, TEIeBU30D, aHTeHHA, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmnapaT, BOJIOKOHHAS ONTHKA, COJTHEYHas Oarapes.



IIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUS

OcBoenne yuebnoro npeamera «dusnka» Ha ypoBHE CpeaHero oomero oopasobanus (6a30BbIii ypPOBEHB)
JOJDKHO ~ OOCCIIECYUTh  JIOCTHXKCHHE  CICAYIOIIMX JIMYHOCTHBIX, METANpPEIMETHBIX M  MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE Pe3ybTAaThl OCBOCHUS y4ueOHOro mpenmera «DU3WKa» JOIDKHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTh OOYy4aroIIMXCsl PYKOBOACTBOBAaThCA C(OPMUPOBAHHONW BHYTPEHHEH IO3ULIMENH JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPUEHTAIUI, IO3UTHBHBIX BHYTPEHHUX YOE€XKI€HUH, COOTBETCTBYIOIUX TPAAULIMOHHBIM
LIEHHOCTSIM POCCHMCKOro OOILIECTBA, PaCIIMPEHHE >KU3HEHHOI'O OMbITa M OIbITa JEATEIbHOCTH B IpoLEecce
peain3alii OCHOBHBIX HAIIPABJIEHUH BOCIIMTATEIbHON AESTEIbHOCTH, B TOM YHUCJIE B YACTU!

1) rpa’kIaHCKOro BOCHUTAHMSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKONW MO3MLIMU OOYYAIOIIEroCsi KaK aKTUBHOTO M OTBETCTBEHHOTO YiIeHA
poccHiicKoro o0I1ecTBa;

NPUHATHE TPAJUIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IECHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO IEATEIbHOCTh B MHTEpPECAaX TIPa)KIaHCKOro OOIIecTBa, y4acTBOBATH B
CaMOYIpaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aMMOJICHUCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMH B COOTBETCTBHHM C WX (YHKIHSIMH U
Ha3HauYEHUEM;

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) IaTPHOTUYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOULIEHHE K I'OCYJapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHHUSIM POCCHUICKMX y4€HBIX B 00JIACTH
(U3MKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CIOCOOHOCTh OLICHMBATh CUTYALMIO U NPUHHUMATh OCO3HAHHBIC PEIIEHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B JEATEIBHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTONUMBOTO OyayIIero;

4)3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, NMPHUCYIIETO (PU3NYECKOMH
HayKe;

5) TpyaoBoro BocuTaHus:

MHTEpPEC K pa3iInuHbIM chepaM npodhecCUOHATBLHON AESITEIbHOCTH, B TOM YHCJE CBA3aHHBIM C (U3UKOU U
TEXHUKOM, YMEHHME COBEpLIaTh OCO3HAHHBIA BBIOOp Oynyliedl mpodeccuun U pearu30oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

TOTOBHOCTb U CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00J1aCTH (PU3MKH HA IPOTSHKEHUH Beel
KU3HU;

6) IKOJIOTHYECKOr0 BOCITUTAHMSI:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPhl, OCO3HaHUE TJI00aIbHOIO XapaKTepa 3KOJOTHYECKUX
npobiewm;

MJIAHUPOBAHUE U OCYLIECTBIIEHUE ICVCTBUI B OKPYXKAIOUIEH Cpelie HA OCHOBE 3HAHUS LIEJIEH YCTOMYMBOIO
pa3BUTHS YEIIOBEYECTBA;

paciiMpeHue omnbITa AESITeIbHOCTH 3KOJOTHYECKON HAIPaBICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUU 110
dusuke;

7) HIEHHOCTH HAYYHOT0 TMO3HAHMSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PU3UUECKOM
HayKH;

OCO3HAHME LIEHHOCTH HAayYHOW AEATEIbHOCTH, TOTOBHOCTh B IpoOIlecce U3yUeHHsI (PU3UKU OCYIIECTBIIAThH
MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC 1eHCTBUS



ba3oBble Jornveckune JeCTBUS:

CaMOCTOSTENIbHO (hOPMYJIUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCMATPUBAEMBIX (DH3NUECKUX SBIICHUSX;

pazpabarbiBaTh IUTAH pEHICHHWS MTPOOJIeMbI C YYE€TOM aHaIM3a UWMEIONIUMXCS MATePUANIBHBIX U
HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIICHUBATH PHUCKHU
MOCIIEACTBHI JEITEIbHOCTH;

KOOPJIMHHUPOBATh M BBITIONHATH Pa0OTy B YCJIOBHSIX PEATbHOTO, BHPTYaTbHOTO W KOMOWMHHPOBAHHOTO
B3aMMO/ICHCTBUSI,

pa3BUBATh KPEATUBHOE MBILUJICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBrble ucciaenoBareLCKUe AeiCTBHSA.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MMOHATHAMHI M METOIaMU (PU3MUYECKON HAYKH;

BIIAJICTh HAaBBIKAMU YyYE€OHO-UCCIIEIOBATEILCKOM W TPOCKTHOM JEATEIBHOCTH B 00macTh (PHU3MKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITCIILHOMY TIOMCKY METOJIOB peIIeHHs 3aaad  (PU3NIECKOTO
coiepKaHus, MPUMEHEHUIO Pa3IMYHbBIX METOJAO0B MO3HAHUS;

BIIAJICTh BUJAMU JCSATEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHUSI, €r0 MHTEPIIPETAINH, MPEOOPa30BaHUIO U
NPUMEHEHUIO B PA3NIMYHBIX yUEOHBIX CUTYyallMsAX, B TOM YHCIE MPHU CO3JaHUM y4eOHBIX MPOEKTOB B 0OJIACTH
buzuky;

BBISIBJIATh IPUYMHHO-CJIECTBEHHBIE CBA3U U aKTYaJIM3UpPOBATh 337auy, BbIIBUTaTh TUIIOTE3Y €€ PEIICHMUS,
HAXOJIUTh aprYMEHTHI JIJIs IOKA3aTelIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

AQHAJIM3UPOBATh IIOJYYEHHbIE B XOJE PEIICHHS 3aJauyd pe3yibTaTbl, KPUTHUYECKHM OLEHUBATH MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATEIbHON JESATENbHOCTH, B TOM YHCIE MpU
U3y4eHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUYECKYIO 00JIACTh KU3HEACITSILHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPETIAraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PELICHUS.

Padora ¢ undpopmanmeii:

BJIQ/IETh HABBIKAMU TOJMYYEeHHsS] WH(GOpMalUu (PU3UIECKOTO COJACpKAHUS W3 UCTOYHHKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3AIIMI0 U UHTEPIIPETAIIUI0 HHPOPMAIITUU PA3THIHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

OIICHUBAThH JOCTOBEPHOCTH MH(OPMAITUH;

UCTIONB30BAaTh  CpPEeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHMH B  pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHU3AlMOHHBIX 3a/ad C COOJIOJCHHEM TpeOOBaHUN HSPrOHOMHKH,
TEXHHUKHU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U AITHUECKUX HOPM, HOPM WH(OPMAITMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHUS B Pa3IMUHBIX (hopMaTax ¢ yu€ToM HazHAYeHUS UH(DOpMaLIUU
U 1[EJICBOM ayJIUTOPUU, BEIOMPAs ONITUMAIIbHYIO (DOpMY MPEACTaBICHUS U BU3yaJIU3aIUH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATH O0IIEHNE HAa YpOKaxX (DU3UKH U BO BHEYPOUHOH JACATEIHHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYAIlMi U CMSATYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOJIB30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paObOTHI,

BBHIOMPATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBUN C YYETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOr0 4JICHA KOJICKTUBA,

MPUHUMATh 1IETTU COBMECTHOM JIESITEIIbHOCTH, OPTraHW30BBIBATH M KOOPJIWHUPOBATH ACHCTBUA MO €&
JOCTHKEHHUIO: COCTAaBIISITh TUTAH ACWCTBUIA, pacHpeneNsiTh POJdM C Y4ETOM MHEHHUN YJacTHHKOB, OOCYKIAaTh
pe3yabTaThl COBMECTHOU PabOTHI;



OLCHUBATL Ka4YC€CTBO CBOCTO BKJIaJa W KaXXIAOro Y4YaCTHUKAa KOMAaHABI B OGLL[Hﬁ pe3yiabTatr 10
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATH HWACU C IMO3UIIMUM HOBHU3HLI, OPUTHHAJIILBHOCTH, HpaKTquCKOﬁ
3HaYUMOCTH;

OCYHWICCTBJIATL TO3UTUBHOC CTPATCTUYCCKOC IMMOBCACHNEC B PA3JIMYHBIX CUTyalUAX, MPOABJIATH TBOPUYCCTBO
U BOOOpakeHHe, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJIbHbIE yUeOHBbIE JIeiiCTBUS
Camoopranuszanmsi:

CaMOCTOSITENILHO OCYIIECTBISATh TO3HABATEILHYIO JACSITENLHOCTh B O0JIACTH (U3HKH W aCTPOHOMHUH,
BBISIBJISITH IPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIAaH PCIICHHA paC‘IéTHBIX 1 KAa4dyCCTBCHHBIX 3aaad, IIJIaH BbIIIOJIHCHUA
MPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPENOYTEHUH;

AaBaThb OLICHKY HOBBIM CUTYyallUAM;

pacuupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIlICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IPYAUIUNA B 00JIACTH (DU3HUKH, IMOCTOSHHO TIOBHIIIATH
CBOI1 00pa3oBaTeNbHBINA U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJIEKT:

JaBaTh OILICHKY HOBBIM CHTYaI[UsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHHBATh COOTBETCTBHE
PE3YJIBTATOB TIEIISM;

BJIQ/IeTh HaBBIKAMHM IIO3HABATENbHOM pedliekcuM Kak OCO3HAaHUS COBEPIIAeMBbIX JIEHCTBUH U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJILTATOB U OCHOBaHI/Iﬁ;

UCIONIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallud, BBIOOpA BEPHOTO PELICHHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO IPUHUMATD PCUICHUSA 110 UX CHUKCHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MMPpUHHUMATDh CC6$I, ITIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U IIPABO APYTUX HA OIIMOKU.

B mpouecce mocTukeHUs JTUYHOCTHBIX PE3YNbTaTOB OCBOCHUS MPOrpaMMbl MO (u3MKe A YPOBHA
cpenHero ob6mero oOpa3oBaHHS Yy OOYYalONMIUXCS  COBEPIIEHCTBYETCS OMOIMOHAIBHBIM  WHTEJUIEKT,
npenoararomuii chOpMUPOBAHHOCTH:

CaMOCO3HAaHUs, BKIFOUYAIONIETO CIIOCOOHOCTh TOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE, BHUJICTH
HaTpaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, ObITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIFOYAIONIETO CAMOKOHTPOJIb, YMEHHWE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHATBHBIM W3MEHEHUSM M TPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIONIEH CTpeMJICHHE K JOCTHKEHHIO IENH M YCHeXy, OINTHMH3M,
WHUIUAaTUBHOCTb, YMCHHC ﬂeﬁCTBOBaTB HNUCXO0OA U3 CBOUX BOSMO)KHOCTGI\/II;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIFHOE COCTOSIHUE APYTUX, YUYUTHIBATH €0 MPH
OCYIIECTBIICHUH OOIIECHHUS, CITIOCOOHOCTh K COYYBCTBHIO H COTICPEKHBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOILIEHUS C JPYTUMH JIOJbMH,
3a00TUTbHCS, IPOSBIIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 10 kJacce mpeaIMeTHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

JIEMOHCTPUPOBATh HA IPUMEPAX poiib U MeCTO (PU3MKH B POPMHUPOBAHUN COBPEMEHHON HAYYHOH KapTHUHBI
MHpa, B Pa3BUTHHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B TPAKTUYECKON AESATENBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHUS U3YYEHHBIX (HU3MUECKUX MOJEeJNel: MaTepuanbHas TOYKa,
UHepIHalbHasl CUCTeMa OTCué€Ta, aOCOJIOTHO TBEPAOE TeNO, WIACATIbHBIA ra3, MOJEIM CTPOEHUS TIa30B,
KHUJIKOCTEH U TBEPIBIX TEJ, TOUSUHBINA NIEKTPUUYECKHUM 3apsi1 IPU PEeLIeHUH PU3UUECKUX 3a]a4;



pacnio3HaBaTh (pu3mUeckue sBICHUS (MPOLECChl) M OOBSACHATH WX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKON ~ TEOpUH  CTPOCHHS  BEIIeCTBa M AJIEKTPOJAMHAMUKH: PaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIYKEHUE, CBOOOHOE MAJCHHUE TEJ, ABM)KCHHUE MO0 OKPYXHOCTU, WHEPIIHS,
B3auMojeiicTeue Tei, nuddysus, OpoyHOBCKOE ABMKEHHE, CTPOCHUE JKUIKOCTEH M TBEPABIX TEN, U3MEHEHHE
00b€Ma Ten MpU HArpeBaHUM (OXJIAKIEHUH), TEIJIOBOE pPaBHOBECHE, UCIAPEHUE, KOHACHCAIUs, IUIABJICHUE,
KpUCTAIIN3AIMsl, KUTICHHUE, BJIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHHS ra3a IpHu €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBSI3b MEXIY MapaMeTpaMH COCTOSHHS ra3a B U30MPOIECCax, SJICKTPHU3AIMS TEJl, B3aMMOICHCTBHE
3apsoB;

OMKCHIBATh MEXAHWYECKOE JBW)KCHHE, WCIONb3ysd (HU3MYECKHEe BEIMYMHBI: KOOpDAMHATA, TYTh,
nepeMenieHre, CKOpocTh, yCKOpEeHHUe, Macca Tena, CUjla, UMITYJIbC Tela, KHHEeTHYeCKasi SJHEPTUs, OTeHIIUaIbHas
DHEprusi, MEXaHu4deckas paboTa, MeXaHW4YeCcKasi MOIIIHOCTh; TP OMKMCAHUY MPABHILHO TPAKTOBATH (PH3UUECKHUIA
CMBICT UCHOJb3YEMbIX BEIMUYMH, UX O0O3HAUEHUS W EIUHHIIbI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

OIKCHIBATh N3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEILJIOBBIC SBJICHUS, UCTIONIb3YS (PU3HUECKHUE BETUYHHBDIL:
JABJICHHE Ta3a, TeMIlepaTypa, CPEAHSsI KUHETHYECKas »JHEPrusi XaoTHYECKOrOo JBUKCHHS MOJCKYII,
CpeIHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSAsS OSHeprus, pabora rasa,
KOX((UITUEHT MOJIC3HOTO JICUCTBUS TEIUIOBOTO JIBUTATENIS; MPU ONMMCAHUH MPABUIBHO TPAKTOBATH (PH3UICCKHIA
CMBIC UCHOJb3YEMBIX BEIMYWH, UX OOO3HAUEHUS U EAMHMIIBI, HAXOAUTH (POPMYIBI, CBSA3BIBAIONINE TAHHYIO
(U3HYECKYIO BEIIMYUHY C JIPYTUMU BEIIMYUHAM;

OMKCHIBATh HM3YUEHHBIC SJCKTPUUYECKHE CBOMCTBA BEIIECTBA M DIEKTPUYECKHUE SBICHUS (TPOIIECCHI),
UCTIONB3YS (U3MYCCKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsiji, DJIEKTPUYECKOE TIOJie, HAINPSHKEHHOCTH TOJI,
MOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB; IIPU OMKCAHUU MPABWJIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCHIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U CIMHHMIIBI; YKA3bIBATh (POPMYITBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIIMYUHY C
JIPYTMMU BETUYUHAMU;

AHATM3UPOBATH (PU3MUYECKUE MPOLIECCHI U SIBJICHUS, UCIIONIB3Ys (DU3UYECKHE 3aKOHBI U MPUHITUIIBL 3aKOH
BcemupHoro TsaroteHus, |, Il u 1l 3akonsr HprloTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW SHEpPruH, 3aKoH
COXPAHCHHS UMITYJIbCA, MIPUHITUT CYNEPIIO3UIIAN CHJI, TIPUHITATT PAaBHOIIPABHSI HHEPIIHAIBLHBIX CUCTEM OTCUETa,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CpElHEH KHHETHYECKON
SHEPrUH TEIJIOBOTO JBMKCHUS MOJIEKYJI C aOCOIFOTHON TeMITepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHKH, 3aKOH
COXpaHEHHUS AIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOe BhIpaKEHUE U YCIOBUS (TpaHuULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHIUIBI JACUCTBUSA MAIIUH, MPUOOPOB U TEXHUUECKHUX YCTPOMCTB; pazmuvaTh
YCIIOBUS MX O€30TaCHOTO UCTIOIB30BAaHUS B TIOBCSTHEBHOM KU3HU;

BBITMIOJHATh SKCIIEPUMEHTHI M0 HCCIENOBAaHUIO (PU3UYECKUX SBICHHA M TMPOIECCOB C HCIOIb30BAHUEM
OpsIMBIX M KOCBEHHBIX H3MEpeHui, npu 3ToM (OopMyIupoBaTh MpodieMy/3aadyy M THUIOTE3y y4eOHOro
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPENIOKEHHOTO 00OPYJIOBaHMs, TPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBO/IBI,

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE H3MEpEeHMs] (PU3UYECKHX BEIMYMH, TMPU ITOM BBIOUPATH
ONTHUMATTEHBINA CITIOCOO M3MEPEHUS M HCIIOJIh30BATh U3BECTHBIEC METOIBI OIICHKH ITOTPEITHOCTEH N3MEPEHUH;

UCCIIEIOBATh 3aBUCHMOCTH MEXIY (DM3MUECKUMMH BEJIMYMHAMHU C HCIIOJI30BAHMEM MPSIMBIX H3MEpEHUi,
IpH ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHPOBATH PE3yJIbTaThl TMOTYYCHHOW 3aBHCUMOCTH (HU3HUCCKUX
BEJIMYMH B BUJIE TaOIHIl U TpadUKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;

coOirofaTh TpaBmia OE30MAcCHOTO Tpylda TPH TPOBEICHUHM WCCICJOBAHWA B paMKax y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIIEeOBATENFCKON U MPOEKTHOM AEATeTbHOCTH C MCTIOJIb30BAHUEM H3MEPHUTEIbHBIX
YCTPONCTB U 1a0OPaTOPHOTO 000PYIOBAHNS,

peliaTh pacy€THBIC 3a/laydl C SIBHO 33JaHHOW (U3WYECKOW MOJEIBIO, UCIONB3Ysl (PU3NYECKUE 3aKOHBI U
MPHUHIIMITEI, HA OCHOBE aHaJM3a YCJOBHS 3aJladydl BBHIOMpATh (PU3UYECKYIO MOJICNb, BBIACIATH (PU3HUYSCKUE
BEIMYMHBI U (POopMysbl, HEOOXOMUMBIC i €€ pelIeHUs, MPOBOAUTH PACUETHl U OIIEHUBATH PEAbHOCTD
MOJTYYEHHOTO 3HAYCHUS (PU3HUECKOM BEIIMIMHBL

peliaTh KauyeCTBEHHBIC 3aJla4M: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYHBYIO IIETIOYKY PACCYKICHHH C
OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS;



UCIIOJIb30BaTh NPU PELICHUU y4eOHBIX 3a7iad COBPEMEHHBbIE MH(GOPMAIIMOHHBIE TEXHOJIOTUU JJISl TIOUCKA,
CTPYKTYpUPOBAaHUS, HMHTEPIOPETAMd U TPEACTaBlIeHUs Y4eOHON U Hay4YHO-TIOMYJISpHON uHpOpManuu,
NOJYYEHHOM M3 Pa3JIMYHbIX UICTOYHUKOB, KPUTHUECKH aHATM3HPOBATH MOIy4aeMyto HH(POPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKIAJa POCCUHUCKUX M 3apyOeKHBIX Y4Y€HBIX-(OU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA M0 (PU3UKE B MOBCEAHEBHOM KU3HU /7151 00ecrieueHus: 6€30MacHOCTH
npu o0palieHnu ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPAHEHUS 3/10POBbS M COOTIOIEHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpelie;

paboTate B Tpymie C BBHINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJEH, INIAHUPOBATh PabOTy TPYIIIHI,
paloHalIbHO paclpefensiaTh O0sI3aHHOCTH W IUIAHUPOBATh JAESATEIBbHOCTh B HECTAHJAPTHBIX CUTYalUAX,
aJIeKBaTHO OLICHUBATh BKJIAJl KaXKJI0I'0 U3 YUaCTHUKOB I'PYIIIIbI B PELIEHUE pacCMAaTPUBAEMON ITPOOIIEMBI.

K xonmy o0ydenus B 11 Kkiacce npenMeTHbe pe3yinbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA IPUMEPaxX PojIb U MECTO (PU3UKH B POPMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUPA, B Pa3BUTUH COBPEMEHHOI TEXHUKU U TEXHOJIOTH, B MPAKTUUECKON JEATEIbHOCTH JIFOJICH, 1IeTIOCTHOCTh U
€IMHCTBO (PM3MUYECKOMN KapTUHBI MUPA;

YUUTHIBATh T'PAaHULBI MIPUMEHEHHUS] M3YYECHHBIX (DU3MUECKUX MOJENEei: TOUeUHBIH 3NIEKTPUUYECKHUI 3aps,
Jy4 CBETa, TOYCYHBIH HCTOYHUK CBETA, SIIEPHAs MOJENb aToMa, HYKJIIOHHAas MOJENb aTOMHOTO sjpa IIpH
penieHun GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBICHUS (IIPOIECCH) U OOBICHATH UX Ha OCHOBE 3aKOHOB 3JICKTPOJIUHAMUKH U
KBAaHTOBOUM (PU3UKU: SJEKTPUUYECKAsh MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBUS
TOKa, B3aUMOJICHCTBAE MarHUTOB, JICKTPOMArHUTHAS WHAYKINS, ACHCTBHE MAarHUTHOTO IOJIS HA TPOBOJHUK C
TOKOM W JBIJKYIIUKCS 3apsijl, 3JIEKTPOMArHUTHBIC KOJIEOAHHsS U BOJIHBI, MPSIMOJIMHEHHOE pacrmpoCTpaHEeHUe
CBETa, OTpaXCHHE, INpelIoMIIeHHe, HHTepdepeHuus, Tuppakuus W MONSpU3aLUs CBETa, TUCIIEPCHS CBETa,
doToanexkrpuueckuii 3pdexT (poroaddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEWUYATOTO CIIEKTpa aromMa
BOJIOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHASI PAIOAKTUBHOCTB;

OIKCHIBATh M3YyUEHHBIE CBOICTBA BeEIIECTBA (JIEKTPUUECKHE, MArHUTHBIE, ONTUYECKUE, DIEKTPHUECKYIO
NPOBOJUMOCTh PA3IMYHBIX CpPEA) M OJIEKTPOMArHUTHBIC SBJICHUS (TIPOLECCHI), HCIONIB3YS (U3UIECKUE
BEJIMUMHBI: IJIEKTPUUYECKHUI 3apsijl, CHiIa TOKA, JJIEKTPUUYECKOE HAIMpPSIKEHHE, JICKTPUUECKOE COMPOTUBIICHUE,
pPa3HOCTh TOTEHIMAIOB, JJIEKTPOJBMKYIIAs CHia, paboTa TOKAa, MHAYKIMS MarHUTHOTO MOJs, cuiia Awmrepa,
cuna JlopeHna, MHAYKTUBHOCTh KaTYIIKH, YHEPTHUS SJEKTPUUECKOTO U MArHUTHOTO TOJEH, Mepruoa M 4acToTa
KOJIEOaHWH B KOJIeOATEIIbHOM KOHTYpE, 3apsil U CHJla TOKa B MPOIECCE TaPMOHHYECKUX AIIEKTPOMArHUTHBIX
KoneOaHul, (POKyCHOE pacCTOSHHE M ONTHYECKas CHIa JIMH3bI, TPHU OMHCAHMU MPABHIBHO TPAKTOBATh
(GUBHYECKUH CMBICIT HCIOJIb3YEMBbIX BEIUYMH, WX OOO3HAYCHWS W CIAWHHWIBI, YyKa3bBaTh (OPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMU BEIHUYNHAMU;

OTMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS W TPOLECCHI, UCTIONB3Yys (PU3UYECKHE BEITHMUUHBI: CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUSl U UMITYJIbC (DOTOHA, MEPHO]] MOoTypacmaja,
JHEPTUsl CBS3M ATOMHBIX sIep, NMPU OINMMCAHUM TMPABUIBHO TPAKTOBATH (DU3MYECKHHA CMBICT HCIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUSI U €UHHIIBI, YKA3bIBAaTh (POPMYIIBI, CBA3BIBAIOIINE TaHHYIO (DU3HUECKYIO BEIUYUHY C
JIPYTHUMH BeTUYHHAMU, BEIYUCIISITH 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3MUYECKUE MPOLECCHl U SIBICHUS, UCTONB3YS (DPM3HUECKHUE 3aKOHBI U MPHUHIIMIIBL: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATEIBHOTO H MApaIeIEHOTO COSTUHEHNS MTPOBOIHUKOB, 3aKoH J[xoyns—JleHna, 3akoH
AIEKTPOMArHUTHOW WHAYKIIMHU, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHHUS CBETa,
3aKOHBI TIPEJIOMJICHUSI CBETa, ypaBHEHHe DWHIITeHHa s (HoTodPdeKTa, 3aKOH COXpPAHEHUS SHEPTHH, 3aKOH
COXpaHEHUS HMMITYJIbCA, 3aKOH COXPAHEHHUs DSJCKTPUUECKOTO 3apsia, 3aKOH COXPaHEHHUS MAacCOBOTO YHUCIA,
noctyatel bopa, 3akoH paJinOaKTHBHOTO pacmaja, PH TOM Pa3IudaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHS (TpaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNIATh HalpaBJIeHWE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJSI TIPOBOJHHKA C TOKOM, CHJIBI AMmIepa u
cuibl JIopeHua;

CTPOUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBa€MO€E TNIOCKUM 3€pKajoM, TOHKOM JINH30M;



BBITIOJIHATE 3KCICPUMCHTBI IO HCCJICIOBAHUIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUU H nmponeccoB € MUCIOJIb30BAHUCM
NPSIMBIX ¥ KOCBEHHBIX HM3MEpPEHUH: MpU 3TOM (POPMYIHPOBATH MpoOJeMy/3amadyy W THUIOTE3y Y4eOHOTO
IKCIIEPUMEHTa, COOMpATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHUS, MPOBOIUTEH OMBIT M (HOPMYJIUPOBATH
BBIBOJIBI;

OCYHWICCTBJIATL TPSAMBIC W KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘IeCKI/IX BCJIMYHH, IIpU 3STOM BBI6I/IpaTB
ONTUMAJILHBIN CIIOCO0 M3MEPEHHUS U MCIIOJIb30BaTh U3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEH N3MEPEHHIA,

Ucciaea10BaTb 3aBUCUMOCTH (I)I/I?;I/I‘-IGCKI/IX BCJIMYHUH C HCIIOJIB30BAHHUCM HPSAMBIX H3MepeHHI>i: npu 3TOM
KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YJIbTATHI MMOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYMH B BUJIC
Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCIICAOBAaHUA

coOyoaTh TpaBWwiIa OE30MacHOr0 TpyAa IpH TPOBEICHHH HCCICIOBaHUN B paMKax y4eOHOTro
IKCIIEPUMEHTA, y4eOHO-UCCIICIOBATEILCKON M TPOSKTHOW NEATEIHHOCTH C HCIOIH30BAHUEM H3MEPHUTEIBHBIX
YCTPOKCTB U JIa0OpaTOpHOTO 000PYIOBAHUS;

pemathk pacy€THhIE 3a/1a4u C SBHO 33/IaHHOW (DM3MUYECKON MOJEIBIO, MCIONb3ys (PM3UUECKUE 3aKOHBI U
NPUHIUITBI, HA OCHOBE aHaju3a YCJOBUs 3a/Jadd BBIOMpATh (U3UYECKYI0 MOJENb, BBIACIATH (HU3UUYECCKHE
BEJIMYMHBI U (HOpMYJIbI, HEOOXOMUMBIC IJIsi €€ pEIICHHUs, MPOBOAMTH PACUYETHl U OLIEHUBATH PEATBbHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3NICCKOI BETMUNHBL;

peiiaTh Ka4Y€CTBCHHBIC 3aJjadr: BBICTpAaWBATHb JIOTHYCCKHW HCIIPOTUBOPCUUBYIO LCIIOYKY paccyn(ﬂeHHﬁ C
OIOPO¥ Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYCCKHE SBJICHUS;

HCIIOJIB30BAaTh IMPHU PCHICHHUU y‘~IG6HI>IX 3aaa4 COBpCMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie TCEXHOJIOIUU JJIA ITIOMUCKaA,
CTPYKTYPUPOBaHUS, HWHTEPIPETAMU W MPEICTABICHHUS Y4YeOHOH W HAy4YHO-NOMYJIIPHOH WH(pOpMAIIHH,
HOHy‘IGHHOfI 13 pa3InYHbIX HCTOYHHUKOB, KPUTUYICCKH aHAJIU3UPOBATH IIOJIYUACMYTO I/IH(l)OpMaIII/IIO;

OOBSICHATh TPUHIIMIIBI ACHCTBUS MAIIMH, PUOOPOB U TEXHHUUYECKHX YCTPOMCTB, pa3jiMyaTh yCIOBUS HX
0€30IMacHOTO UCTIOIH30BAHMS B IIOBCEHEBHOM KU3HU;

NPUBOJIUTh TPHUMEPHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHEC HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TCXHOJIOTHIA,

UCIIOJIB30BaTh TEOPETHUUCCKUE 3HAHUS 110 (U3UKE B TIOBCEHEBHOM XKHU3HH I 00eCTieueHHs O€30MacHOCTH
pu oOpaleHny ¢ IpudopaMu U TEXHUYECKUMU YCTPONCTBAMHU, /ISl COXPAHEHUS 310pPOBbs U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH cpelie;

paboTaTh B TIpyNIE C BBIIOJHEHHUEM pa3IMYHbIX COLMAIbHBIX pOJIEH, IUIAHUPOBATh PabOTy TIPYMIIbI,
palMOHATILHO PACHpPECIATh OO0S3aHHOCTH W IUIAHUPOBATh JIEATCIBHOCTh B HECTAHIAPTHBIX CHTYAIUsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] KaXKJ0T0 U3 YUaCTHUKOB TPYIIIbI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHHPOBAHUE

10 KJIACC

Ne | HammeHnoBaHue pa3fenoB

KomnunuectBo yacoB

OnexTpoHHbIe (IU(POBLIE)

n/n U TeM IPOTrPaMMBI Bcero | Konrponbabie | [IpakTrueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
1.1 | ®usuka u METOIBI 2 bubmuoreka [JOK
HAYYHOI'O MIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnnoreka [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18

Pazgen 3. MOJIEKYJISIPHAS

PU3UKA U TEPMOJNHAMUKA

3.1 | OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOW TEOPHHU https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOAMHAMHUKHI 10 1 bubnuorexa [JOK

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

3.3 | ArperatHbie COCTOSIHUS 5 bubnuorexa [JOK
Berecta. Ma3oBbie https://m.edsoo.ru/7f41bf72
epexobl

Wroro no pazneny 24

Paznen 4. QJIEKTPOJANMHAMUKA

4.1 | DnekrpocraTuka 10 1 bub6nuorexa [IOK

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

4.2 | IlocTossHHBIM 12 1 bu6nmoreka [JOK
AIIEKTPHUYECKUH TOK. ToKH https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeaax

Hroro no pazgeny 22

PesepBHoe Bpemst 2

OBIIEE KOJIMYECTBO 68 3 3

YACOB I10 ITPOTPAMME

11 KJIACC

Ne HaumenoBanue KommuectBo wacoB DneKTpoHHbIE (IUPPOBHIL)

n/m pas3zenoB U TeM Bcero | Kontponshsie | [Ipaktuyeckue o0pa3oBaTesbHbIE PECYPCHI

MIPOrpaMMbl paboThI paboThI

Paznea 1. QJIEKTPOJANHAMUKA

1.1 | MarauTHOe 1oJIe€. 11 1 3 bu6nmoreka [JOK
DIeKTpOMarHuTHAs https://m.edsoo.ru/7f41c97c
WHIYKITUS

Hroro no pazneny 11

Pa3nen 2. KOJIEBAHUSA U BOJIHBI

2.1 | MexaHHUYECKHE H 9 1 bu6mmoreka [{OK
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KoseOaHus
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2.2 | MexaHHYeCKHE H 5 1 bu6mmoreka [{OK
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 | Onruka 10 bubmuoreka [JOK

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

Uroro no pazgeny 24

Paznea 3. OCHOBBI CHHEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 | OcHoBBI 4 1 bubnmoreka [JOK
CIeHATBHOM https://m.edsoo.ru/7f41c97c
TEOpUU
OTHOCHUTEIILHOCTH

Uroro no pazgeny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 | DnemMeHTHI 6 bu6mmoreka [JOK
KBAHTOBOH OITHKHU https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoMa 4 bubmuoreka [JOK

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

4.3 | ATomHOE s11pO 5 bu6mmoreka [JOK

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

Wroro no pazneny 15

Pa3nea 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKN

5.1 | DnemeHTHI 7 1 bubmuoreka [JOK
ACTPOHOMHH U https://m.edsoo.ru/7f41c97c
acTpou3uKu

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 | O6o0maromee 4 bu6mmoreka [JOK
MOBTOPCHUE https://m.edsoo.ru/7f41c97c

HWroro no pazneny 4

PesepBHOE Bpemst 3

OBIEE KOJIMYECTBO 68 4

YACOB IIO

[TPOTPAMME

HOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuecTBo yacoB DIIEeKTPOHHBIE
n/n Bcero | Konrponeheie | [Ipaktuueckue QpoBbIe
paboTsl paboTsl oOpa3oBarenbH
BI€ PECYPCHI
1 ®dusnka — Hayka o npupone. Hayunsie 1 bubnuoreka
METO/IbI TO3HAHUS OKPYKAIOIIEr0 MUpa [HOK
https://m.edsoo.
ru/ff0c32e2
2 Ponb u MecTo pusuku B popMupoBaHuu 1 bubnuoreka
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B [HOK
NPAKTHYECKOM NeSITEIbHOCTH JIIOJIeH https://m.edsoo.
ru/ff0c33e6
3 Mexannueckoe nBrxeHne. OTHOCUTEILHOCTD 1 bubanoreka
MEXAHUUYECKOTro BWKeHus. [lepemenienue, I[HOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

CKOPOCTbh, YCKOPEHHE.

https://m.edsoo.

ru/ff0c3508
4 PaBHOMEpHOE IPSAMOIMHEUHOE IBUKEHUE bubnuoTeka
[HOK
https://m.edsoo.
ru/ff0c3620
5 PaBHOYCKOpEHHOE NMPAMOJIUHEIHHOE JBUKECHUE bubnuoreka
[HOK
https://m.edsoo.
ru/ff0c372e
6 CBoOopgHoOe majieHue. Y CKopeHue CBOOOTHOTO bubanoreka
najicHUst HOK
https://m.edsoo.
ru/ff0c39cc
7 KpuBonunerinoe npuxenue. [[Buxxenue bubanoreka
MaTepUAIbHOU TOYKH 110 OKPYKHOCTH [HOK
https://m.edsoo.
ru/ffOc3ada
8 IIpuHnun otHOcuTENbHOCTH ["anues. bubanoreka
HNuepunaneuble cuctemsl orcyera. [lepBoiid [HOK
3akoH HproToHa https://m.edsoo.
ru/ff0c3be8
9 Macca rena. Cuna. [Ipuniun cynepno3uuuu bubanoreka
cui. Bropoin 3akon Herotona miis [HOK
MarepruaabHON TOYKU https://m.edsoo.
ru/ff0c3be8
10 | Tperwii 3akoH HproTOHA [UI1 MarepHUaIbHBIX bubnuoreka
TOYEK LHOK
https://m.edsoo.
ru/ff0c3be8
11 | 3akoH BceMupHoro TsaroreHus. Cuia TSKECTH. bubnuoreka
[IepBas kocMHuueckass CKOPOCThb [HOK
https://m.edsoo.
ru/ff0c3d00
12 | Cuna ynpyroctu. 3akon ['yka. Bec Tena bubnuoreka
I[HOK
https://m.edsoo.
ru/ff0c3el8
13 | Cuna tperns. Koaddumuent tpenus. Cuna bubnuoreka
COIIPOTHBIICHUS IIPU JBUKCHUH TENA B I[HOK
JKHJIKOCTH WJIH Ta3e https://m.edsoo.
ru/ff0c3f76
14 | IloctynarenbHOE U BpalllaTeIbHOE IBUKEHUE bubnnoreka
abCcoOTHO TBEPAOTO Tena. MOMEHT CHITBI. [HOK
[Tnedo cuitbl. YCoBUs paBHOBECHS TBEPIOTO https://m.edsoo.
Tena ru/ff0c41a6
15 | Umnynbsc MaTepuanbHON TOYKH, CUCTEMBI bubnuoreka
MaTepuaibHbIX TO4YeK. MIMIynbe cuibl. 3aKoH [HOK
COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.
JIBIDKEHUE ru/ffoc43d6
16 | PaGora u MomHoOCTh cuiibl. Kunetnueckas bubanoreka
sHeprus mMarepuaibHoil Touku. Teopema 06 I[HOK
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W3MEHEHNH KUHETHUICCKOI OHEpPIrun

https://m.edsoo.

ru/ff0c4502
17 | llorenuuansHas sHeprus. [loTeHnnansHas bubanoreka
SHEPTHUs yIpyro 1epopMUPOBAHHON [HOK
npyxuHel. [IoTeHIMAaIbHAS SHEPTUS TelIa https://m.edsoo.
BOJIM3M [TOBEPXHOCTH 3eMITU ru/ffOc461a
18 | [loTeHIMabHBIC ¥ HENOTCHIIUAIBHBIC CHIIBI. bubimoreka
CBs13b pabOThI HENOTEHIUATIBHBIX CHII C [HOK
U3MEHEHHEM MEXaHUYECKOM SHEPIUH CHCTEMBI https://m.edsoo.
Tell. 3aKOH COXPAaHEHHSI MEXaHUYECKOM ru/ff0c478c
SHEPIUU
19 | JIaGopartopHas pabora «VccnenoBanue CBS3H
paboThI CHITBI C UBMEHEHHEM MEXaHHUECKOM
SHEPTUU Tejla Ha IPUMeEpE PaCTHKEHHUS
PE3MHOBOTO KI'yTa)
20 | KonrponbHas pabota no teme «KuHemaruka. bubnmoreka
JvnHamuka. 3aKOHbI COXpPAHEHHSI B MEXAHUKE) HOK
https://m.edsoo.
ru/ff0c4b74
21 | OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO- bubnuoreka
KUHETUYECKON TeopuH. bpoyHOBCKOE HOK
npwkenune. Auddysus https://m.edsoo.
ru/ff0c4dc2
22 | XapakTep IBWKCHHUS U B3aUMOICHCTBUS
4acTuIl BemecTBa. Moien CTPOCHHS T'a30B,
KHUJIKOCTEH U TBEPHBIX TET
23 | Macca monekyn. KomndectBo BemiecTsa.
[Tocrosinaas ABoraipo
24 | TerutoBoe paBHOBecHe. Temmeparypa u eé
u3Mepenue. [llkana remneparyp Llenscus
25 | Uneansnsiii ra3 B MKT. OcHOBHOE ypaBHEHHE bubnnoreka
MKT LTOK
https://m.edsoo.
ru/ffOc4fde
26 | AGcomroTHas TemIieparypa Kak Mepa cpenHei bubmmoreka
KUHETHYECKON SHEPTUU IBUKEHUS MOJIEKYIL. LTOK
VYpasaenue Menneneepa-Kianeiipona https://m.edsoo.
ru/ff0c511e
27 | 3akoH JlanpToHa. ["a30BbIC 3aKOHBI
28 | JIaboparopHas pabota «MccnenoBanue
3aBHCHMOCTH MEX/IY IMapaMeTpaMu COCTOSHUS
pa3pexKEeHHOro ra3a
29 | M3ormporiecchl B UeaabHOM Ta3e U UX bubnuoreka
rpaduueckoe MpeacTaBIcHIe [HOK
https://m.edsoo.
ru/ff0c570e
30 | BayTpeHHss SHEpPTUs TEPMOIUHAMUYECKON bubnuoreka
CHCTEMBI B CITIOCOOBI €€ U3MEHEHUS. HOK
KonudectBo temnotel u pabota. BHyTpeHHss https://m.edsoo.
SHEPrHst 0THOATOMHOTO HCATBHOTO Ta3a ru/ff0c5952
31 | Bunesl Temonepenauu Bubnuoreka

1[OK
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https://m.edsoo.

ru/ff0c5c36
32 | YuenbHas TEIUIOEMKOCTH BEIECTBA. 1 bubanoreka
KonnuecTBo TENMIOTHI pU TEIIIONIEpEIAYE. HOK
AuabaTHBIH IpoIece https://m.edsoo.
ru/ff0c5c36
33 | IlepBeIii 3aKOH TEPMOJIMHAMHUKHU U €TO 1 bubnuoreka
IIPUMEHEHHE K N30IIpOoLECCaM [HOK
https://m.edsoo.
ru/ffOc5efc
34 | HeoOpaTUMOCTh IIPOLIECCOB B MPUPO/IL. 1 bubnuoreka
BTopoii 3aKk0OH TepMOIMHAMUKHU [HOK
https://m.edsoo.
ru/ff0c6230
35 | Ipunmun aeiicteus u KI1J TemmoBoii 1 bubanoreka
MaIIITHEI HOK
https://m.edsoo.
ru/ff0c600a
36 | Huks Kapuo u ero KI1J] 1
37 | Dxonornyeckue NpoodIeMbl TEIUIOOHEPTETHKH 1
38 | O6o0marommii ypok «Monekymnsipaas Gpu3uka. 1 bubnmoreka
OCHOBBI TEPMOJIMHAMUKH LHOK
https://m.edsoo.
ru/ff0c6938
39 | KoHTponbHas paboTta 1o Teme 1 bubnmoreka
«Monexynspnas ¢pusuka. OCHOBBI HOK
TEPMOMHAMHKI https://m.edsoo.
ru/ff0c6a50
40 | ITapooOpa3oBaHHEe U KOHICHCAITHS. 1 bubnuoteka
Hcnapenue u kunenue [HOK
https://m.edsoo.
ru/ff0c63b6
41 | AGcoioTHast 1 OTHOCUTENbHAS BIAKHOCTD 1 bubnuoteka
BO31yxa. HachleHHslii map [HOK
https://m.edsoo.
ru/ff0c64ds
42 | Teépmoe Teno. Kpucrammueckue u 1 bubnnoreka
amopdHbIe Tena. AHU30TPONHS CBOWCTB I[HOK
KpucTayuioB. JKuKue KpUCTAILIBL. https://m.edsoo.
CoBpeMeHHbIE MaTepHalIb ru/ff0c65f0
43 | [lnaBneHwWe U KPUCTALTU3AUSA. Y TeTTbHas 1 bubnuoteka
TerioTa riasiaeHus. Cyonumanus I[HOK
https://m.edsoo.
ru/ff0c6708
44 | YpaBHeHuUe TEIJIOBOro OamaHca 1 bubnuoteka
[HOK
https://m.edsoo.
ru/ff0c6820
45 | Drnexrpuzanys TeN. DNEKTPUUECKUH 3aps. 1 bubnuoreka
JIBa BuJa IEKTPUUECKUX 3apsiIOB [HOK

https://m.edsoo.
ru/ffOcébcc
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46 | [IpoBOHUKH, TUDTIEKTPUKH H bubanoreka
MOJIYTIPOBOJHUKH. 3aKOH COXPaHEHHUS [HOK
9JIEKTPHUYECKOTO 3apsiia https://m.edsoo.

ru/ffOc6bcc

47 | B3zaumoneiicTBue 3apsaoB. 3akoH KymoHa. bubanoreka
TodyeuHbll AEKTPUUECKUH 3apsij [HOK

https://m.edsoo.
ru/ffOc6ee4

48 | Hampsik€HHOCTB DIICKTPUYECKOTO TIOJIA. bubnuoTeka
[IpuHIHUI CynIepIIO3UIIMH SIIEKTPUYECKUX HOK
nojieit. JInauu HanpsKEHHOCTH https://m.edsoo.

ru/ff0c6df2

49 | PabGoTa CHJI 3JIEKTPOCTATHYECKOTO TOJIS. bubnuoTeka
Ilorenuman. Pa3HOCTh NOTEHIIHAIOB HOK

https://m.edsoo.
ru/ff0c6f00

50 | ITpoBOJHUKH M TUAJICKTPUKH B bubaunoreka
ANEKTPOCTATUYECKOM ToJe. JuajiekTpuyueckas HOK
IPOHHUIIAEMOCTh https://m.edsoo.

ru/ff0c7018

51 | DnexrpoémkocTh. Konaencarop bubnuoreka

[HOK
https://m.edsoo.
ru/ff0c7126

52 | DneKkTpo€MKOCTh MIOCKOTO KOHJEHCaTopa. bubnnoreka
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa [HOK

https://m.edsoo.
ru/ff0c72c0

53 | JlaboparopHnas pabota "H3mepenue
NEKTPOEMKOCTH KOHJIeHcaTopa'

54 | IlpuHIIUTT ACUCTBUS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO arfrmapara,

CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUIECKAS
3amuTa. 3a3eMJIeHHE YIEKTPOprOOpoOB

95 | DneKTpu4ecKHil TOK, YCIOBUS €ro
cymectBoBaHus. [locTosHHbIN TOK. Cuila
toka. Hanpsixenue. ConpoTusienue. 3aKoH
Owma 15 yyacTka Ienu

56 | IMocienoBarensHOE, TApPAIIICIBLHOE, bubnuoreka
CMEIIaHHOE COeIMHEHNE TTPOBOHUKOB. [HOK
JlabopatopHas pabota «M3yueHue https://m.edsoo.
CMEINIaHHOTO COSAMHEHUS PE3UCTOPOBY ru/ff0c74f0

57 | PabGota u MOITHOCTBH JIEKTPUUECKOTO TOKA. bubnuoteka
3akoH J[xoynsa-JleHna [HOK

https://m.edsoo.
ru/ff0c7838

58 | 3akon Oma jyIs TOJTHOH (3aMKHYTOH ) bubnuoteka
aneKTpuueckoi nenu. KopoTkoe 3amMbIkaHue. [HOK
JlaboparopHas pabota «M3mepenune DJIC https://m.edsoo.
UCTOYHHKA TOKA U €r0 BHYTPEHHET O ru/ffOc7ae0
COITPOTHBIICHUS

59 | DnekTpoHHas MPOBOIUMOCTH TBEPABIX
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METaJIOB. 3aBUCHMOCTb CONPOTUBIICHHUS
METaJJIOB OT TEMIEPATYPHI.
CBepXIpOBOIUMOCTh

60 | DnexTpuueckuii TOK B Bakyyme. CBoHCTBa 1
AJIEKTPOHHBIX ITYYKOB
61 | IlomynpoBOnHUKH, NX COOCTBEHHAS U 1 bubnuoreka
MpuMecHas nmpoBoAuMocTh. CBoiicTBa p—N- HOK
nepexoja. [1oynpoBoJHUKOBbIE IPHOOPHI https://m.edsoo.
ru/ff0c84ae
62 | DnexTpUYeCKHii TOK B pacTBOPax M pacrljiaBax 1 bubnmnoreka
3JIEKTPOJUTOB. DIEKTPOJIUTHYECKAS HOK
JMCCOLUAINS. DICKTPOIIN3 https://m.edsoo.
ru/ff0c82ba
63 | DnexTpUYecKuil TOK B ra3ax. 1 bubnmoreka
CaMOCTOSTEIbHBIN 1 HECAMOCTOSATEIbHBIN LHOK
pas3psia. Momnnus. [Ta3zma https://m.edsoo.
ru/ff0c84ae
64 | DnexTpudeckue MPUOOPHI U YCTPONCTBA U UX 1 bubnuoteka
npakTuueckoe npumenenue. [Ipasuna LIOK
TEXHUKH 0€30MaCHOCTH https://m.edsoo.
ru/ff0c86fc
65 | O6oOmarmul ypok «IEKTPOINHAMUKA 1 bubnmoreka
[HOK
https://m.edsoo.
ru/ff0c88be
66 | KonTpoabsHas pabora 1o Teme 1 bubnuoreka
«Qnekrpocraruka. [TocTosHHBIHI [HOK
IMEKTPpUYCSCKUI TOK. TOKH B pa3InIHbBIX https://m.edsoo.
cpeaax» ru/ff0c8a8a
67 | PesepBHblii ypok. KoHTpoabHas pabora o 1 bubnuoreka
TeMe "DneKkTpoarnHamMuKa'" [HOK
https://m.edsoo.
ru/ff0c8c56
68 | PesepBHblii ypok. Obo0maromuil ypok mno 1 bubnuoreka
temaM 10 knacca [HOK
https://m.edsoo.
ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

Ne Tema ypoka KoJsaunyecTBo 4yacoB DIIEKTPOHHBIE
n/n Bcero | Kourpoabnsie | [IpakTuyeckue udpoBbIe
padoThI padoThI o0pa3oBaTesbH
bI€ PECYPCHI
1 [TocTosiHHBIE MAarHUTBI U UX 1 bubnmnoreka
B3auMMoOJielcTBHE. MarHuTHOE MoJe. 1HOK
Bekrop MarauTHON HHAYKIKU. JIMHIN https://m.edsoo.
MarHUTHOW MHIYKIIUH ru/ff0c9778
2 MarsnuTtHoO€ 10J1€ IPOBOJHUKA C TOKOM. 1 bubnuotexa
OnbiT Opcrena. Bzaumonelicteue HOK
MPOBOJHUKOB C TOKOM https://m.edsoo.
ru/ff0c98fe
3 | JlabopartopHas padora «/3yueHue 1 1 bubnmnoreka
MAarHUTHOTO TOJIL KaTYIIKH C TOKOM» [HOK
https://m.edsoo.
ru/ff0c98fe
4 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK 1 1 bubnmoreka
¢ TokoM. Cuna Amniepa. JlaboparopHas HOK
pabora «MccienoBanue neiicTBUs https://m.edsoo.
MOCTOSIHHOTO MarHUTa Ha PaAMKY C TOKOM» ru/ff0c9acO
5 JleicTBMe MarHUTHOTO TOJISI Ha 1 bubnuorexa
IBUKYLIYIOCS 3apshKeHHYH0 yactuly. Cuna HOK
Jlopenna. Pabora cuisl Jlopeniia https://m.edsoo.
ru/ff0c9df4
6 | DnextpomarauTHas MHIYKIus. [loTok 1
BEKTOpa MarHuTHOM uHAyKuuu. I1C
WHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun Dapanes
7 | JJabopaTtopHas pabora «MccienoBanue 1 1 bubnmoreka
SIBIIGHUS DJIEKTPOMArHUTHOM WHIYKITHID) HOK
https://m.edsoo.
ru/ff0cal50
8 | UHOyKTUBHOCTG. SIBIEHNE CAaMOWHIYKIINH. 1 bubnmnoreka
S/1C camOMHIYKIIMHU. DHEPIHUsl HOK
MarHUTHOTO TIOJISl KATYIIIKU C TOKOM. https://m.edsoo.
DJIEKTPOMArHuTHOE TOJIe ru/ff0ca600
9 TexHuyeckne ycTporuCTBa U UX 1
MPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, SJICKTPOIBUTATEIb,
YCKOPHUTENH JIE€MEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
10 | O6obmarommit ypok «MarHuTHOE IoJIe. 1 bubnuorexa
DneKTpoMarHuTHast MHIYKIUS» 1HOK
https://m.edsoo.
ru/ff0cab82
11 | KoutponpHas pabora no teme «MarautHoe 1 1 bubnuoreka
1oJie. JNEeKTPOMarHuTHasi MHAYKLUS» HOK
https://m.edsoo.
ru/ff0cad58
12 | CBoOOIHBIE MEXaHHYECKHE KOJIECOaHUS. 1 bubnunoreka
["apmoHnueckue kojaebaHus. Y paBHEHUE [HOK
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rapMoOHHYeCKHuX Kojebanuii. [IpeBpamenue

https://m.edsoo.

SHEPTUH ru/ffOcaf06

13 | JIabopatopHas pabora «lccnenoBanue
3aBHCUMOCTH MEPHO/Ia MAIIBIX KOJIeOaHMi
rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»

14 | KoneGarenbublii KOHTYP. CBOOOIHBIE Bubnuoreka
3JIEKTPOMArHUTHBIE KOJIeOaHMs B HOK
HjieaJbHOM KOJIe0aTeIbHOM KOHTYPE. https://m.edsoo.
AHaNOrus MEK1y MEXaHUUECKHUMHU U ru/ffOch820
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMU

15 | ®opmyna TomcoHa. 3aKOH COXpaHEHUs bubnuotexa
SHEPTHH B HJICAJILHOM KOJIe0aTeIbHOM HOK
KOHTYpE https://m.edsoo.

ru/ffOchb9c4

16 | IIpencraBneHue o 3aTyXarOMIUX bubnuotexa
KoseOaHusx. BelHyKIeHHBIS 1HOK
MeXaHu4ecKue Kojicbanus. Pe3oHaHc. https://m.edsoo.
BbIHY X I€HHBIC JIEKTPOMArHUTHBIE ru/ffOcbb86
Kose0aHus

17 | Ilepemennsiii Tok. CHHYCOUIaTbHBIN bubnuoreka
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO HOK
TOKa. AMIUTUTYIHOE U JICHCTBYIOIIIEE https://m.edsoo.
3HAYCHHE CHJIbl TOKA U HANIPSKCHUS ru/ffOchd34

18 | Tpancdopmarop. [IpousBoacTBo, nepemaaya
U TIOTPEOJICHHUE AIIEKTPHYECKON YHEPTUU

19 | YerpolicTBO ¥ MPaKTUIECKOE TPUMEHEHUE bubnmoreka
AJIEKTPUYECKOTO 3BOHKA, IeHEepaTopa HHOK
NEPEMEHHOT0 TOKA, JIMHHUI dJICKTpoIiepeaad https://m.edsoo.

ru/ffOcc324

20 | Dxomorn4ecKkne pUCKH MpHU TPOU3BOACTBE
aneKTposHepruu. KynbTypa ucrnonb3oBaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

21 | MexaHu4eckue BOJHbI, YCIOBHS bubnuotexa
pacnpoctpanenus. [lepuoa. Ckopoctsb HOK
pacnpocTpaHeHUs M JUTMHA BOJIHBI. https://m.edsoo.
[TonepeyHble ¥ NPOIOTBHBIC BOJIHBI ru/ffOcca54

22 | 3Byk. CKOpOCTb 3BYyKa. | pOMKOCTB 3BYyKa. bubnuotexa
Bricora Tona. TemOp 3ByKa HOK

https://m.edsoo.
ru/ffOcccOc

23 | DIeKTpOMarHuTHbIE BOJIHBI, UX CBOWCTBA U bubnuotexa
ckopocTs. [IIkana 351eKTpOMarHuTHBIX BOJIH HOK

https://m.edsoo.
ru/ffOccfe0

24 | IlpyHUIMTOBI PAHOCBA3U U TEIEBUICHHUS.

PazButue cpeacts cBsa3u. Pagmonokanms

25 | KontponpHas pabora «Konebanus u bubnuorexa

BOJIHBD ITOK
https://m.edsoo.
ru/ffOcc6f8

26 | IIpsimonmHEHOE pacpOoCTpaHEHUE CBETA B bubnuoreka
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oHOpOHOM cpeae. ToueuHblid UICTOUYHHUK HOK
ceeta. Jlyu cBera https://m.edsoo.
ru/ff0cd350
27 | OrpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS bubnuotexa
cera. [locTpoenne n3odpaxeHui B HOK
TUIOCKOM 3epKaJie https://m.edsoo.
ru/ffcd4e0
28 | Ilpenomnenue cBeta. [lomHOE BHyTpEeHHEE bubnmnoreka
oTpaxkeHue. [IpeaenbHbIil yroi mojaHOro HOK
BHYTPEHHETO OTPaKCHHSI https://m.edsoo.
ru/ffOcd7f6
29 | JIabopatopHas pabora «3mepenue bubnmoreka
MOKa3aTelisi IPEJIOMIICHUS CTEKJIa [HOK
https://m.edsoo.
ru/ffOcd67a
30 | JIunzsl [TocTpoeHue n3o0pakeHuii B bubnmnoreka
nunH3e. DopMyna TOHKOW JIMH3BI. HOK
VYBe/InYeHNE JINH3BI https://m.edsoo.
ru/ffOcddle
31 | JIaboparopHas padora «MccnenoBanue
CBOMCTB M300pa)kKCHUI B JIMH3AX)
32 | Jucnepcus ceta. CI0XKHBIN COCTaB
oenoro ceera. L{er. JlabopaTopHas pabora
«HabmoneHne nucnepcun cBeTay
33 | UaTepdepennus ceera. Judpakmaus cBera. bubnmoreka
JudpakuronHas pemeTka HOK
https://m.edsoo.
ru/ffOced22
34 | [lomepeYHOCTH CBETOBBIX BOJIH. bubnmoreka
ITonspusanusa ceera HOK
https://m.edsoo.
ru/ff0cf02e
35 | Onruveckue mpudOpPHI U YCTPOICTBA U
yCJI0BHS UX O€30MaCHOTI0 MPUMEHEHUS
36 | I'paHAIIBI MPUMEHUMOCTH KJIACCHUYECKON bubnuoreka
MexaHukH. [locTynarsl cienuanbHON HOK
TEOPHUU OTHOCHTEILHOCTH https://m.edsoo.
ru/ff0cf862
37 | OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnunoreka
3ameUIeHHE BPEMEHH U COKpAILlEHUE HOK
JUTHHBI https://m.edsoo.
ru/ffOcfa42
38 | DHeprus U UMNYIILC PEIATUBUCTCKOM bubnuoTteka
yacTullbl. CBSA3b Macchl ¢ SHEpruei u HOK
UMITYJILCOM. DHEPIHUs TOKOS https://m.edsoo.
ru/ffOcfc68
39 | KonTponbHas padota «Ontuka. OCHOBBI bubnuoreka
CMEeLUAIbHON TEOPHH OTHOCUTEIBHOCTI HOK
https://m.edsoo.
ru/ff0cf6f0
40 | ®otonsl. ®opmyna [Inanka. DHeprus u bubnuorexa
uMIyasc GoToHa [HOK
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https://m.edsoo.

ru/ffOcfel6
41 | OtkpeiTHE B HccnenoBanue hotodddekra. bubnuoreka
OmnrwiTel A. I'. CTosteToBa 1HOK
https://m.edsoo.
ru/ffOcffc4
42 | 3akonsl Gpororddexra. YpaBHECHHE bubnuoreka
OnHmreitna 1 porodpdexra. «KpacHas HOK
rpanuna» Gorosddexra https://m.edsoo.
ru/ff0d015e
43 | JaBnenwue cBera. Onwithel I1. H. JIeOenena. Bbubianoreka
XHUMHUYECKOE JIEHCTBHE CBETa 1HOK
https://m.edsoo.
ru/ff0d04a6
44 | TexHHUYECKUE YCTPOHCTBA U MPAKTUIECKOE
npuMeHeHue: (oTodIEeMEHT, (POToaaTUHK,
COJIHEYHas Oatapesi, CBETOIHO/
45 | Pemenue 3a1a4 no TeMe «JI€MEHTHI bubmmotexa
KBAHTOBOU ONTUKH HOK
https://m.edsoo.
ru/ff0d0302
46 | Mopens aroma TomcoHa. ONBITHI bubmmotexa
Pesepdopna no paccessHuIO 0-4aCTHIL. HHOK
[TnanerapHasi MOJeITb aTOMa https://m.edsoo.
ru/ff0d091a
47 | Iloctrynarsl bopa bubnmnoreka
HOK
https://m.edsoo.
ru/ff0dOafa
48 | M3nydenue u noryomieHre (GoToHOB MpU bubnuotexa
MEePEXOe aTOMa C OHOTO YPOBHS SHEPTUU HOK
Ha Jpyroi. Buasl cnekTpos https://m.edsoo.
ru/ff0dOafa
49 | BonHOBBIE CBOMCTBA YacTUIl. BomHbI e bubnmnoreka
Bbpoina. KopnyckynsipHO-BOJIHOBOM HOK
nyann3M. CIOHTaHHOE W BBIHY)KJICHHOE https://m.edsoo.
U3JTyuCHHE ru/ff0dOca8
50 | OtkpeITHE paAHOAKTUBHOCTU. ONBITHI bubnuotexa
Pesepdopna no onpenenenuto cocrasa HOK
PaaOaKTHBHOTO U3ITYYSHHUS https://m.edsoo.
ru/ff0d0fd2
51 | CgoiicTBa anb(a-, Oera-, ramma-
W3Iy4YeHUs. BimsHue painoakTHBHOCTH Ha
’KHMBBIC OPTraHU3MBbI
52 | OTkpeITHE IPOTOHA U HEUTPOHA. M30TOIIBI. bubnuoreka
Anbda-pacniaa. DNeKTPOHHBINA U HOK
MO3UTPOHHBIN OeTa-pacmnaj. ['amma- https://m.edsoo.
U3ITy4YeHue ru/ff0d1162
53 | DHeprus cBs3M HYKJIOHOB B sifipe. SnepHbie bubnuoteka
peaxiuu. SnepHsiit peaktop. [Ipobiaemsl, HOK
MEPCIIEKTUBBI, IKOJIOTUUECKUE ACTICKThI https://m.edsoo.
SICPHON YHEPTEeTHKHU ru/ff0d1356
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54 | DnemeHTapHbIe YacTHIBI. OTKPBITHE
MO3UTPOHA. MeTo/bl HAOMIOCHUS U
pErUcTpaly MeMEHTAPHBIX YACTHII.
Kpymisiii cton «®yHaaMeHTaabHbIe

KapTUHBI MUPa»

B3auMoielicTBusA. ENMHCTBO (hu3mdeckoit

bubmmoreka
HOK
https://m.edsoo.
ru/ff0d0e38

55 | Bup 3Bé3aH0r0 HebOa. Co3Besnus, spKue

ComnHeuHas cucremMa

3Bé3I[bI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC.

56 | Comuue. ConHeuHas akTHBHOCTb.
Uctounuk sneprun ConHua u 38E371

57 | 3BE311bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI ITIABHOM MOCIIEI0BATEILHOCTH.
BuyrtpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIE TPEACTaBICHHS O

3BE3N

MMPOUCXOKACHUHA U 5BOJIIOLIUA COJIHLIa u

58 | Mueunsrtii [1yrs — Hama ["amakTuka.
ITonoxxenue u neuxenne ConHua B

AApax raJlakKTUK

lNanmaktuke. ["anaktuku. YEpHbIE IBIPHI B

59 | Bcenennas. Paz6eranue ranaktuk. Teopus

bonsmioro B3peiBa. PenukroBoe
n3nydyeHne. MerarajiakTuka

60 | Hepemennbie mpoo1eMbl aCTpPOHOMUHT

61 | KontposbHas paboTa « 37€MEHTHI
aACTPOHOMHU M aCTPOPUIUKI

62 | Ob6o6matouit ypok. Ponb pusuku u
aACTPOHOMUHU B SIKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIUANBLHON U

THUYECKOU cepax AesITeIbHOCTH YEJI0BEKa

63 | O6o6marommii ypok. Pons u MecTo ¢pusuku

1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64 | O6o6marommii ypok. Pons usuaeckoit

(bu3nyecKoil KapTUHE MUpa

Teopuu B (HOPMUPOBAHUHU TIPE/ICTABICHUI O

65 | O6o6maromumii ypok. Mecro puznueckoi

KapTUHBI MUpPa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJIICHUI O IPUPOJE

66 | PesepBHbIil ypok. MarauTHoe moJe.
DJEeKTpOMAarHuTHas! HHIYKITUS

67 | PesepBHblil ypok. OnTrka. OCHOBBI
CTIEIMATBHON TEOPHH OTHOCHUTEIIEHOCTH

68 | Pesepnslii ypok. KBanToBas dusuka.
DeMEeHTBI aCTPOHOMHUU M aCTPOPUIUKU

bubmmorexa
LHOK
https://m.edsoo.
ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

IMPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA
1. T'.S. Mskumes, b.b. Byxosnes.H.H. Cronxuii. ®usuka 10 knace. YueOHuk s
00111e00pa30BaTEIIbHBIX YUPEIKICHUM (0a30BbIN U YIITYOIEHHBIA YPOBHH).
Mockaa. «IIpocsemenue» 2020.
2. I'S. Msxumes, b.b. Byxosues. B.M. Yapyrun. ®usuka 11 knacc. YueOHUK 1151
0011e00pa30BaTeNIbHBIX YUpeKAeHU (0a30BBIN U YIITYyOJIEHHBIN YPOBHH).
Mockaa. «IIpocemenne» 2021.
3. A.IL PemvkeBnu. @usuka. 3amgaunuk 10 -11 kmaceel. Mocksa. Jpoda. 2006.
4. T'.H.CrenanoBa. cOopHuk 3ama4 1o ¢pusuke st 10-11 xkmaccoB o0mieodpa3oBaTebHBIX
yupexaeHuil. Mocksa. «IIpocsemenuey. 2003.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. ®wusuka. [Junakruueckue marepuansl. 10 kmacc (aBropsl A. E. Mapown, E. A. Mapon).
2. ®wusuka. Junakruueckue matepuansl. 11 knacc (aBropsl A. E. Mapown, E. A. Mapon).
3. KUM. ®uzuxka. 10 kmacc
4, KHM. ®usuka. 11 xiracc

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka I{OK https://m.edsoo.ru/ff0d1784

MEPBOYPAJIbCKOE MNoanuncaHo unppoBon NOANUCHIO:

MYHUUWMNANBHOE ABTOHOMHOE MEPBOYPAJIbCKOE MYHULINTAJIBHOE
ABTOHOMHOE

OBLIEOBPAOBATEIIbHOE OBLIEOBPA3OBATEJ/IbHOE

YHPEXKOEHWE "CPEAHAA YUPEXKIEHWE "CPEHAA
OBLLEOBPA3OBATEJIbHAA WKONA  0pl1IEOBPA3OBATENbHAS LLKOJA Ne 7

Ne 7" faTta: 2023.10.30 17:01:32 +05'00
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