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HOACHUTEJIBHAS 3AITNCKA

IIporpamMma o ¢u3nuke 6a30BOT0 ypOBHS Ha yPOBHE CpeIHETo 00IIero oOpa3oBaHus pa3paboTaHa HA OCHOBE
TOJIO’KEHUH 1 TpeOOBaHMI K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00pa30BaTENbHOW MPOTPaMMBI, MIPEICTABICHHBIX B
®I'OC COO, a Takxe ¢ yu€ToM (QenepalibHON pabovell MporpaMMbl BOCIMTAHUS W KOHICHIIMH MPENOaBaHUs
yuebHoro mpeamera «®Pusuka» B o0Opa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit Pepepanun, peanu3yromux
OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copnepxanue nporpaMmbl 1o (QU3MKE HampaBieHO Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa
oOyyaromuxcsi 10-11 knaccoB npu oO0ydyeHun wux ¢uU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesitenbHOCTHOTO Toaxonaa. [Iporpamma mo ¢usuke coorBeTcTByeT TpeboBanmsmM PI'OC COO kx mIaHHpYEeMBIM
JMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHbIM pe3yibTaTaM OOydueHMs, a TaKKe YUYUThIBAET HEOOXOOUMOCTbH
peanu3ald MEKIPEAMETHBIX CBs3ei (U3UKUM C €CTECTBEHHO-HAYYHBIMHM YYeOHBIMH TNpeaMeTamu. B Hei
OTIPENICJIAIOTCSl OCHOBHBIE LIENH H3ydeHHs (HU3MKM Ha YPOBHE cpenHero oOmero oOpa3oBaHMSA, IUIaHHUPYEMBbIE
Pe3ybTaThl OCBOCHUS Kypca (PU3UKU: INYHOCTHBIE, METaIlpeAMETHBIE, IpeAMETHbIC (Ha 6a30BOM ypOBHE).

[TporpaMma o ¢pu3MKe BKIIOYACT:

® [JIaHHpYEMbIE PE3yNbTaThl OCBOCHHMS Kypca (M3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE IMpeaMeTHbIE

pe3yAbTaThI IO roJIaM 00yUCHHS;

e cozaepkanue yueOHoro mpeamera «dusnka» no rogam o0ydeHusl.

®du3nka Kak Hayka o HauOojee OOIIMX 3aKOHAX IMPHUPOIbI, BBICTyNas B KayecTBE y4eOHOro mIpeaMeTa B
IIIKOJIE, BHOCHUT CYIIIECTBEHHBIH BKJA] B CHCTEMy 3HaHWI 00 okpyxkatomiem mupe. LlkompHBII Kypc ¢u3uMKn —
CUCTEMOOOPA3YIOIINH Ul €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB, TOCKOJBbKY (PM3MUECKHE 3aKOHBI JIeXarT B
OCHOBE TMPOIECCOB W SIBIICHHI, W3y4aeMbIX XHMHEH, OWoyioruei, ¢usudeckoil reorpadueil M acTpOHOMHEH.
Hcnonp30BaHue U aKTUBHOE NPUMEHEHHE (PU3MUYECKUX 3HAHUHU OIpenesseT XapakTep W Pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B cpepe 3HEpreTHKU, TPAHCIIOPTa, OCBOEHHS KOCMOCA, MOIY4YEHHUs HOBBIX MAaTEPHUANOB C 3aJaHHBIMU
CBOWCTBaMHU M Apyrux. V3yueHwe (UMK BHOCHUT OCHOBHOH BKJIaA B (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOH
KapTHHBI MHpa 00y4aromuxcs, B (POpMUPOBAHNE YMEHHH NPUMEHATh HayYHBIH METOJ| ITO3HAHUS NPH BBIITOJTHEHUH
UMH y4eOHBIX HCCIICOBaHUH.

B ocHOBY Kkypca (u3uKku Aiisi YpOBHS cpellHero oOmiero o0pa3oBaHMs MOJOXKEH Psifl HIEH, KOTOPhIe MOXHO
paccMaTpuBaTh Kak MPUHIIMITEI €r0 MTOCTPOCHHSI.

Hoess yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBJISIETCSl JIOTMYECKHM 3aBEPIIEHHBIM, OH COICPIKHUT
MaTepHaj U3 BCeX pa3feiioB (PU3HUKH, BKIIOYACT KaK BOIIPOCH! KJIIACCHYECKOH, TaK U COBPEMEHHOH (PU3UKH.

Hoes eeneparuzayuu. B cooTBETCTBHM C Hell MaTepwan Kypca (QHU3UKH OOBEJMHEH BOKPYT (DHU3UYECKUX
Teopuii. BenymmM B kypce siBisieTcst GopMUpOBaHKE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEpUU, BEIIECTBE
U TIOJIE.

Hoes eymanumapuzayuu. EE peanuzanus NpeAroNaraeT HCIOJb30BaHUE TyMaHHUTApHOTO IOTEHIMAIa
(u3nvecKoil HayKu, OCMBICIICHHE CBSI3W pa3BUTHS (DU3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMH,
HPaBCTBEHHBIMHU M IKOJIOIMYECKUMH MTPOOIEeMaMHu.

Hoess npuxnaonoii nanpagnennocmu. Kypc ¢(u3uMKu npeanosiaraeT 3HAKOMCTBO C LIMPOKUM KPYIoM
TEXHUYECKUX U TEXHOJIOTHYCCKHUX MPHIIOKECHUH H3YUEeHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss TOCPEIACTBOM BBEIEHHUS JJIEMEHTOB COJIEP)KaHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM Tpo0JIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJOIHM, a TaKxkKe
o0cyx1eHust Mpo0IeM palMOHaIBHOTO MTPUPOAOIIONB30BaHUS U SKOJIOTHUECKON 0€30MacCHOCTH.

Crep>XKHEBBIMH dJIEMEHTaMH Kypca QU3UKH Ha YPOBHE cpeHero o0IIero o0pa3oBaHust SIBISTIOTCS PU3HMUYECKIE
Teopun ((HOpMHUPOBaHUE MPEJCTABICHUH O CTPYKTYpE IOCTPOSHUS (U3MUYECKON TEOPUH, pOIH (YHIaAMEHTATBHBIX
3aKOHOB M TPUHLUIIOB B COBPEMEHHBIX IPEACTABICHHUAX O NPHUPOJIE, TPaHULIAX MPUMEHHUMOCTH TEOPHH, s
OTIMCAHMUs €CTECTBEHHO-HAYYHbBIX SBJICHUI U TPOIIECCOB).

CHCTEeMHO-/ICATEILHOCTHBIM MOAX0M B Kypce (DM3WKM pean3yercsl Mpekae BCero 3a CYET OpraHHu3alliu
9KCHEPUMEHTAILHON AeaTeIbHOCTH oOyuwatoumxcs. [yiss 6a30Boro ypoBHSI Kypca (HU3HKH — 3TO HCIOJIb30BaHHE
CUCTEMBl (DPOHTATBLHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIAOOPAaTOPHBIX PadOT, KOTOphIE B IpOrpamme IO
(uznke oOBENIMHEHBI B OONIMI CIMCOK YYEHWYECKUX TPaKTHUECKuX paboT. BbyieieHue B ykazaHHOM IepevHe
nabopaTopHBIX padoT, MPOBOAUMBIX UII KOHTPOJIS M OLECHKH, OCYLIECTBISIETCS YYaCTHHKaMH 00pa3oBaTEIbHOIO
npolecca UCXols M3 OCOOGHHOCTEH IUTaHMPOBaHUs M OcHauleHus kaOuHeta Qusuku. IIpu 3TOM obecneunBaercs
OBJIaIcHUE OOy4aloIMMHUCS YMEHUSMH IIPOBOJIUTH KOCBEHHbBIE W3MEPEHUs, MHCCIICOBAaHUA 3aBUCUMOCTEH
(U3MYECKNX BETMYMH M OCTAHOBKY OIBITOB 10 TIPOBEPKE MPENIOKEHHBIX THITOTES.



Bonbuioe BHUMaHHWE yAETACTCS PEIICHHIO PAacU€THBIX M KA4eCTBEHHBIX 3azad. [lpm 3ToM it pacu€THBIX
3agad I[PUOPUTETOM SIBISIOTCA 3alauyd C SBHO 3aJaHHOM (M3MUECKOH MOJIEINBI0, MO3BOJIAIOLINE NPUMEHSTH
W3y4YeHHBbIC 3aKOHBI W 3aKOHOMEPHOCTHM KaK M3 OJHOTO pas3zaeiia Kypca, TaK W HMHTErpUPYS 3HAHUS M3 PasHbBIX
paszaenos. sl KauyecTBEHHBIX 3aJau MPUOPHUTETOM SIBISIOTCS 3alaHHs HAa OOBSCHEHHE MPOTEKaHHWA (DU3NUECKUX
SBJICHUH U MPOLIECCOB B OKPY)KAOLIEH >KU3HH, TpeOyromue BeI0opa GU3MUECKON MOJENN Ul CUTYalluH IPaKTHKO-
OpPUECHTUPOBAHHOT'O XapakKTepa.
B cootBerctBun ¢ TpedoBanmsmMu PI'OC COO k MarepHalbHO-TEXHHYECKOMY O0ECIeYeHHI0 Y4eOHOTO
nporecca 6a30BBI ypoBeHb Kypca (H3HKM Ha YpOBHE CpegHero oomero oOpa3oBaHHs IOJDKEH H3y4yaTbCs B
YCIIOBHSIX IPEAMETHOrO KabuHeTa ()M3MKU WM B YCIOBUSAX MHTEIPUPOBAHHOIO KaOMHETA NMPEIMETOB €CTECTBEHHO-
Hay4JHOTO IMKiIa. B kabuHete Gu3MKH TOMKHO OBITh HEOOXOANMOE JTabopaTOPHOE 000PYAOBAHUE IS BBITOTHEHUS
YKa3aHHBIX B IPOrpaMMe 1Mo PU3HKe YICHUYECKUX MPAKTUUYECKUX paOboT U IEMOHCTPAMOHHOE 000PYAOBaHHE.
HdemoHcTpamonHoe 000pyJdoBaHHEe (QOPMHUPYETCS B COOTBETCTBHM C IMPHHIUIIOM MHHAMAIBHON
JOCTAaTOYHOCTH M 00ECIEeUNBAET ITOCTAHOBKY IIEPEUUCICHHBIX B IpOrpaMMme 0 (hU3MKe KIIFOUYEBBIX AEMOHCTpAaLUi
JUI WCCIICIOBaHMS H3y4YaeMbIX SBJICHUH M TPOLECCOB, SMIUPUYECKUX H (yHIAMEHTaIbHBIX 3aKOHOB, HX
TEXHHUYCCKUX HpI/IMGHCHHﬁ.
JlaboparopHoe obopymoBaHuE ISl YUSHUYECKUX MPAKTHYECKUX paboT GopMupyercs B BHIEC TEMATHIECKAX
KOMIIJIEKTOB M O0ECIeunBaeTCsl B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTHuecKne KOMILICKTHI
nabopaTopHOro 00OpYIOBAaHUS JOJDKHBI OBITH IOCTPOCHbI HAa KOMIUIEKCHOM MCIIOJB30BAHUM AHAJIOTOBBIX U
IUQPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE HUPPOBBIX JIAOOPATOPHIA.
OCHOBHBIMH LIEJSIMH U3Y9CHUS GUUKH B 00IIEM 00pa30BaHUM SABIISIOTCS:
e (QopMmupoBaHHE UHTEpEca M CTPEMIICHUS OOYHaIOMIMXCA K HAyYHOMY W3YUCHHIO MPHUPOJBI, PA3BUTHE UX
HUHTCJIJICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI>1;

®  pa3BUTHE NPEICTABICHUIN O HAYYHOM METOJE MO3HAHUS U (YOPMHUPOBAHUE UCCIIEAOBATEIECKOTO
OTHOLICHUS K OKPY>KAIOIIHM SIBIICHHSIM;

e (QopMupoBaHHE HAYYHOI'O MHUPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHS OCHOB CTPOCHUS MAaTEpHH U
(hbyHIaMEHTATBFHBIX 3aKOHOB (VU3HKH;

e (dopMUpOBaHUE YMECHHI OOBSICHITH SABJICHHS C HMCIIOJb30BaHUEM (DU3MUSCKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB,;

e (QopMmupoBaHHE MPEACTABICHUH O PONK (HU3MKU I PA3BUTHUS IPYTHX €CTECTBEHHBIX HAayK, TEXHUKH U
TEXHOJIOTUH.
JocTwkeHne 3Tux 1enei odecrednBaeTcs pelieHueM CIeAYIONINX 3a1a4 B IpoLecce U3y4eHUs Kypca QU3HKH
Ha YpOBHE CPEIHEro 00111ero 00pa3oBaHuUs:
® MpHOOpETeHHE CHUCTEMbI 3HAHWH 00 O0IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIOYast
MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, JICKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI aCTPODHU3UKHY;

e (QopMupOBaHHE YMEHHUI NPUMEHSATH TEOPETHUECKHE 3HAHUS Al OObsICHEHHS (DU3NYECKUX SIBICHUHA B
MPUPOAE U I NPUHSITHS PAKTHYECKUX PEILICHUH B IOBCEJHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB PELICHHUS PAa3IMYHBIX 3ajad C SBHO 3aJlaHHON (PU3MYECKOW MOJENbIo, 3a/ad,
MOJIPa3yMEBAIOINX CAMOCTOSTENIFHOE CO31aHue (PU3UUECKON MOJICTH, aJICKBATHOM YCIOBHUSIM 33/1auu;

o IIOHUMAaHUEC q)HSI/IT-IeCKI/IX OCHOB W IPHUHIUIIOB )IeﬁCTBHSI TEXHHUYCCKUX YCTpOﬁCTB N TEXHOJIOTHYCCKUX
MPOIIECCOB, MX BIUSHHS HA OKPYKAIOIIYIO CPEy;

e  OBJIaJCHHE METOJAMH CaMOCTOSTEILHOTO IUIAHUPOBAHUS U IPOBeIeHHS (PU3NIECKUX SIKCIEPUMEHTOB,

aHajM3a ¥ MHTepIpeTaluy HHPOPMAaLH, ONPeIeNIEHHUS JOCTOBEPHOCTH MOMYYEHHOIO Pe3yIbTaTa;

®  CO37aHUE YCIIOBUH JUIS Pa3BUTHsI yMEHHH POEKTHO-MCCIEI0BATENLCKON, TBOPUECKOM AEATEIBHOCTH.

Ha uzydenue ¢uznku (6a30BbIi YPOBEHB) Ha YPOBHE CpeHEro 00mero oopa3oBanus oTBogUTcs 136 4acoB: B
10 xitacce — 68 yacoB (2 yaca B Hezenio), B 11 kiacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemblii B mporpamMme 1o (U3MKe NepedeHb JIAOOPaTOPHBIX M MPAKTHYECKHX pPadOT SBIAETCS
PEKOMEH/IOBaHHBIM, Y4YMTENb JeflaeT BBHIOOp TpoBeJeHHS JabOpaTOpPHBIX PabOT M ONBITOB C  YYETOM
WHJIUBUTYaTIbHBIX 0COOEHHOCTEH 00yYaromunXcs.

COJEPXAHUE OBYYEHUSA

10 KJIACC
Paznen 1. ®u3nka u MeTOAbl HAYYHOI'0 HO3HAHMSA

®dusnka — HayKa O IMMpUpoOAC. HaquHe MCTO/bI MO3HAHWA OKPYXKAKOIICTO MUpa. Pomb OKCIICPUMCHTA U TCOpUUN
B IMPOLCCCC MMO3HAHUA ITPUPOABI. 3KCHCpI/IMCHT B (1)I/I3I/IKC.



MOI[CJ'II/IPOBEIHI/IC (1)H3I/I‘{CCKI/IX SIBIICHUH U mponeccCoB. HaquLIe runote3bl. OU3NYecKue 3aKOHBI U TCOpHUU.
I paHulbl IPUMCHHUMOCTH (bI/I3I/I‘lCCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBCTCTBHA.

Pomp m mecto ¢usuku B GOPMHUPOBAHHHM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B MPAKTHYECKOW
JIeSATEeIbHOCTHU JIFOJICH.

Jlemoncmpayuu
AHanorosele U U(PPOBBIC H3MEPUTEIBHBIC TPHUOOPHI, KOMITBIOTCPHBIE TATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHre. OTHOCUTENFHOCTD MeXaHndecKoro apmkeHus. Crucrema otcuéra. TpaekTopus.

ITepememenue, ckOpocTs (CpeqHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepPHaTbHONW TOUKH, X
MPOEKIIUU Ha OCU CUCTEMBI KoopauHaT. CloXKeHUE NepeMEICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE TMPSMOJUHEHHOE JABIDKEHUE. ['paduku 3aBUCUMOCTH  KOOpJUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILICHHS MATEPUATBHOW TOUKU OT BPEMEHHU.

CBo0OoHOE TajieHue. Y CKOpEHUE CBOOOIHOTO MaICHUSI.

Kpuponuneitnoe npmwkeHue. JBKeHHE MaTepUaIbHOM TOYKH IO OKPYKHOCTU C MOCTOSITHHOM IO MOJIYIIIO
CKOPOCTBIO. YTIIOBas CKOPOCThb, JHHEWHas ckopocTh. llepmon m wacrtota oOpamenus. LleHTpocTpemurensHOe
YCKOPCHHUE.

TexHudeckue ycTpoMcTBa M TPAKTUYECKOE NPHUMEHEHHUE: CIHIOMETp, IBIKEHHUE CHAPSAOB, IIEMHBIC U
PEMEHHBIE IEPENAYH.

Jlemoncmpayuu

Mopenb CHCTEMBI OTCUETA, WILTIOCTPAIINS KHHEMATHUECKUX XapaKTEPUCTUK TBIIKCHUS.

[IpeobpazoBanue IBMKEHUH C UCMIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pesKeHHOM MPOCTPAHCTBE.

HaGmroneHue nemkeHus Tena, OpOIICHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Nzmepenne yckopeHHs CBOOOTHOTO TTaISHHSL.

Harmpasienue ckopocTs Mpu IBMKEHUN TI0 OKPYKHOCTH.

Yuenuueckuil sxcnepumenm, rabopamopHule pabomol

N3yyeHne HepaBHOMEPHOTO JIBMKEHUS € LENbIO ONPEAEICHU MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEKY MMyTSAMU, IPOUIEHHBIMU TEJIOM 3a MOCIIE0BATEIbHBIE PABHBIE
MPOMEKYTKHA BPEMEHU TIPHU PABHOYCKOPEHHOM JIBIKEHUU C HAYaJIBbHOW CKOPOCTHIO, PaBHOM HYJIIO.

N3yyeHune nBUKEHUS LIAPUKA B BA3KOH KUJIKOCTH.

N3yyenune nprkeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHocTd ['anunes. [1epBeiil 3akoH HetoTona. HepiuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [punamun cynepmno3unmu cuil. Bropoit 3akon HeloToHa a1 MaTepraibHON Touku. TpeTuii
3aKk0oH HpI0TOHA 7151 MaTEepUATLHBIX TOYEK.

3akoH BcemupHoro tarorerus. Cuiia Tsoxectu. [lepBast kocMuaeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunsl Tpenus (1MOKos, CkoibkeHus, kadeHus). Cwmnma Tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBKEeHUS U cwia Tpeaus mokos. Koadhdumuent tperns. Cuna conmpoTUBIECHUS TPU ABIKCHHUH TEla B )KHIKOCTH
WJIH Tase.

ITocTymarensHOE 1 BpamaTeIbHOE NBIKEHUE a0COIIOTHO TBEPOTO TETIa.

MOMEHT CHIIbI OTHOCUTENIBHO OcH Bpalienus. [Inedo cunbl. YcnoBus paBHOBeECHs TBEPIAOTO TeNa.

Texauueckue YCTPOfICTBa " INPAKTUYCCKOC IMPUMCHCHHUC: MOAIIUITHUKU, ABUKCHUC NCKYCCTBCHHBIX
CITYTHHUKOB.

Jlemoncmpayuu

SIBneHue UHEPIUY.

CpaBHEHHE MacC B3aUMOACUCTBYIOIIUX TElL.

Bropoii 3akon Herotona.

M3mepenune cu.

CroxxeHue CHil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMAaITiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U MaJiCHUU.
CpaBHEeHHE CHJT TPEHHUS TIOKOSI, KAYE€HHUS M CKOJIBKEHUSI.



YcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydenue nrxkeHus Opycka o HaKJIOHHOH IJIOCKOCTH.

HWccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIOIINX B MPYXXHHE U PE3SMHOBOM 00pasIie, OT UX
JehopMaIuu.

HccnenoBanne ycnoBwii paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIISHUSI.

Tema 3. 3aKonvl coxpanenusn 6 MexanHuxe

Nmnynsc MatepuanbHOM TOYKU (Tela), CUCTEMBI MaTepUaIbHBIX TOYCK. MIMIyJIbC CHUIBI U U3MCHCHUE
UMITyJIbCca Tea. 3aKOH COXpaHeHUs HMITYJIbca. PeakTHBHOE IBIKEHHE.

Pabora cuibl. MOIITHOCTH CHITHI.

Kunetndeckas 3Heprust MaTepruaabHON TOUkH. TeopeMa 00 H3MEHEHNH KMHETHIECKOW DHEPTHH.

Ilotennmanpaas sueprus. lloTeHansHas sHeprust ynpyro aeGopMHUpPOBaHHON NpyKHUHBL [loTeHImamsHas
SHEPTHs Tela BOJM3U TIOBEPXHOCTH 3EMIIH.

[NoTeHnmanbHbIC U HENOTEHIMATLHBIC CHITBI. CBS3b pAa0OTHI HEITOTCHIIMAIBHBIX CHII C HF3MCHCHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPaHECHHSI MEXaHUYECKON YHEPTHH.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYEeCKHE YCTPOICTBA U MPAKTHIECKOE IPUMEHEHHE: BOJOMET, KOTIEP, MPY>KUHHBIN MTUCTONET, ABIKEHUE
paker.

Lemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexo moTeHIIMATHHON SHEPTUU B KHHETUIECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

Nzydenune aOCOMOTHO HEYIIPYTOTO yaapa ¢ IMOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOTHI CUIIBI C M3MEHEHHEM MEXaHWYECKOM SHEPrHM Tela Ha MPHUMeEpEe PacTHKEHUs
PE3MHOBOTI'O JKI'YTA.

Paznen 3. MoaekyasipHasi pu3MKa 4 TEPMOTHUHAMHKA

Tema 1. Ocroebt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TOJOXEHHUA MOJIEKYJIIPHO-KHHETHUECKON TEOpHH M HMX OINbBITHOE 00OCHOBaHME. bpoyHOBCKOE
newkenne. duddysus. Xapakrep IBMKEHUS M B3aUMOACHCTBHMSA YacTUL BemlecTBa. MoIENnu CTPOEHHS TIa3oB,
KHUJIKOCTEH U TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBAa HA OCHOBE 3TUX MoJjiesiell. Macca U pa3Mepbl MOJIEKYJI.
KonungectBo Bemecta. [locTosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ n3mepenue. lllkana remneparyp Llenscust.

Mogens uneansHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJISPHO-KMHETHYECKOHW TEOPHHM HACANBHOTO Tasa.
AOGcomoTHas TeMIepaTrypa Kak Mepa cpefiHeld KMHETHYeCKON PHEeprHMM TEIJIOBOTO ABIKEHHUS dacTull rasza. [llkama
temneparyp KensBuHa. I'a30Bble 3akoHbI. YpaBHeHue MeHneneesa—Knaneiipona. 3akoH [lansrona. M3omponeccs! B
U/ICATBHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mpencTaBieHrne W30MPOLECCOB: U30TepMa,
n30Xx0pa, u3obapa.

Texaudeckue yCTpoHCTBA U MPAKTHIECKOE TPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIONIME JIUCKPETHOE CTPOCHUE BemiecTBa, ¢ororpaduu  MOJIEKYJ OpraHHYECKHUX
COEJIMHEHHH.

OnbITel 10 TG HY31N KUAKOCTEN U ra30B.

Mogenb GpOyHOBCKOTO ABMKCHUS.

Mogens onsita lTepHa.

OnbIThI, OKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMOJIEKYJISIPHOTO B3aUMOJENCTBHUS.

Mopens, WUTIOCTPUPYIONIAs TPUPOAY AaBICHHS ra3a Ha CTEHKH COCYAa.

OnBITHI, WILTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS HIICATBHOTO ra3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

OmnpeneneHne Macchl BO3/yXa B KJIaCCHOM KOMHATe Ha OCHOBE M3MEpPEHHMH 0OBbEMa KOMHATHI, AaBJICHUS U
TEeMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXy TapaMeTpaMu COCTOSHUS pa3peKEHHOTO rasa.

Tema 2. Ocnoebt mepmoOUHAMUKY



TepmoauHamuueckass cucreMa. BHYTpeHHSISI SHEprus TEPMOAMHAMHYECKOHW CHUCTEMBI W CIIOCOOBI €&
n3MeHeHus. KommdecTBo TeruoTel W paborta. BHYTpeHHSS 3Heprus OJHOATOMHOTO WACaIbHOTO ras3a. Bumsl
TeIIonepeay: TelIONPOBOAHOCTh, KOHBEKLHUS, H3NIyueHHE. YelbHas TEeIIOEMKOCTh BemiecTBa. KommuecTBo
TEIUIOTHI NP TeIUIoNepeaye.

Ilonstne 00 ammabaTtHOM mporecce. llepBrlli 3akoH TepMoAWMHAMHUKH. [IpuMeHeHHME TEpBOrO 3aKoHa
TEPMOIMHAMUKH K M30mporeccaM. | 'paduueckas uaTepnpeTanus paboThI rasa.

BTtopoii 3akon TepMoarHAMHKH. HeoOpaTHMOCTE TTPOIIECCOB B TIPHPOJIE.

TemnoBeie MamuHbl. [IpUHOUNBI AEHCTBHSA TEIIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEPTUM B TEIUIOBBIX
MamuHaX. KoadduuueHT mone3Horo neicTBrs TerroBod Mamuael. Lukn KapHo u ero kosddumumerT mojie3Horo
JefcTBUS. DKOIOTMYECKUE MPOOIEMbI TETIOSHEPT eTHKH.

TexHHueckre yCTPOHCTBa W NPAKTHUYECKOE MPUMEHEHHWE: JIBUTATeNlb BHYTPEHHETO CropaHus, OBITOBOM
XOJOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3meneHnue BHyTpeHHEH SHEPTUHU Tella IPH COBEPIICHNH pabOoThl: BEUIET MPOOKH M3 OYTHUIKK MO JeHCTBUEM
CKaToro BO3/yXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe IMyTéM TPEeHUS (BHICOIEMOHCTPAIINS).

W3MeHenue BHyTpeHHEH SHEPryuu (TeMIepaTypsl) Tela IMpH Terionepeaye.

OnsIT 10 a1Ma0aTHOMY PACHINPEHUIO BO3/IyXa (OMBIT C BO3AYITHHIM OTHHBOM).

Mogenu napoBoi TypOUHBL, JBUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTATEIISL.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u KoHueHcarus. VcmapeHwe u kureHue. AOCONIOTHAS M OTHOCUTENBbHAS BIIAYXKHOCTh
Bo3ayxa. HacwlleHHBIH map. YjaenpHas TemwioTa MapooOpa3oBaHUs. 3aBHCUMOCTH TEMIIEPATyphl KUICHUS OT
JIABJICHUSI.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Tena. AHH3OTPOIHMS CBOWMCTB KpuUCTAJLIoB. JKujakue
kpuctamwipl. CoBpeMeHHble Marepuanbl. [lnaBieHWe ©  KpUCTaTU3alMs. YJlelbHas TeIUIoTa IUIaBJICHUS.
CyOnmumartsi.

YpaBHeHHE TEILIOBOTrO OajaHca.

TexHuueckre YCTPOHCTBA M MPAKTUYECKOE TNPUMEHEHHE: THTPOMETP H ICUXPOMETp, KaJOpHMETP,
TEXHOJIOTHH TIOJyYeHHsI COBPEMEHHBIX MaTEPHUAaIOB, B TOM YHCIIe HAHOMATEPUAIOB,  HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX TAPOB.

Kunenne IIPpU MOHMKCHHOM daBJICHUU.

CriocoObl U3MEPEHUS BIAYKHOCTH.

Habnroienne HarpeBaHuUs U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpamus KprCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

H3mepeHrie OTHOCUTETBHOM BIaXKHOCTH BO3lyXa.

Pasznen 4. DnekTpoauHaMuKka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Ten. JIeKTPUIeCKHid 3apa. JBa Buaa aneKTpudeckux 3apsaaoB. [IpoBoAHNUKH, THAIEKTPUKH U
MOJTYTIPOBOAHHUKH. 3aKOH COXPAaHEHUS DIIEKTPHUECKOTO 3apsia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbld 3neKTpUUYECKHHM 3aps. OJEKTPUYECKOE IIOJE.
HanpsxénHocTs anekTpuyeckoro nojs. [IpuHIun cynepno3uuuu MeKTpUdecKuX mnojei. JIMHUM HanpsokEHHOCTH
3NEKTPUYECKOTO TOJSL.

Pabota cun anextpocratuyeckoro nond. [lorennuan. Paznocts notenuuanos. IIpoBoAHNKY 1 JU3IEKTPUKH B
3IEKTPOCTATUIECKOM ToJIe. JManekTprudeckast MpOHUIIAEMOCTb.

Onektpoémkocts. KoHaencartop. OJeKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEpPrus 3apsHKEHHOTO
KOHJIeHCcaTopa.

TexHUYeCKHe yCTPONUCTBA M MPAKTUYECKOE NMPHUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETP, AJIEKTPOCTATHIECKas
3aIHTa, 3a3EMJICHHE JJICKTPOIIPHOOPOB, KOHICHCATOP, KOMMPOBAILHBIN aIaparT, CTPYHHBIN IpUHTEP.

Jlemoncmpayuu

VY CTpoicTBO M MPUHIIMIT AEHCTBUSA DIEKTPOMETPA.

B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TEIl.



DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKH B 3IEKTPOCTATUYECKOM II0JIE.

OneKkTpocTaThyeckas 3aluTa.

JM3IEeKTPUKY B 3JIEKTPOCTATUIECKOM II0JIE.

3aBHCUMOCTb IEKTPOEMKOCTH IUIOCKOI'0 KOHAEHCATOpa OT IUIOIIAAN IUIACTHH, PACCTOSHUS MEXIy HUMH U
JU3JICKTPUUECKON POHUIIAEMOCTH.

OHeprust 3apsHKEHHOT0 KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomoi

W3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnsiit 2nexkmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

ONeKTpUYeCKUil TOK. YCJIOBUS CYIIECTBOBAaHHUS 3JIEKTpPUYECKOro Toka. Mcrounukn Toka. Cuia Toka.
ITocTosIHHBIN TOK.

Hampsoxenne. 3axkon Oma 1t y9acTKa IeTIH.

ONEKTPUUYECKOE COMPOTHUBIICHUE. Y AETbHOE CONMPOTHUBIEHHUE BemecTBa. [locnenoBaTensHoe, mapaiiensHoe,
CMEIIaHHOE COSAMHEHHE POBOAHUKOB.

Pabora anekTpuyeckoro Toka. 3akoH Jxoyns—JIeHia. MouHOCTh 3JEKTPUYECKOTO TOKA.

ONeKTpOABMKYILAs CHjla U BHYTPEHHEE CONPOTHUBICHHE HCTOYHMKA TOKa. 3akoH OMa JUIsl MOJTHOMN
(3aMKHYTO#) 3ekTprudeckoi nenu. KopoTkoe 3aMbIKaHme.

OneKTpoHHasi MPOBOJAUMOCTD TBEPJBIX METAIJIOB. 3aBUCUMOCTh COIIPOTHBIIEHUS! METAJJIOB OT TEMIIepaTyphl.
CBepXIIPOBOUMOCTb.

OnexTpuyeckuil TOk B Bakyyme. CBONCTBA 3MEKTPOHHBIX TyYKOB.

[omynpoBoganku. CoOCTBEHHAs! ¥ TPUMECHAs MPOBOANMOCTH TOTYIPOBOTHIKOB. CBOMCTBa P—N-TIepexoa.
[MonynpoBOAHUKOBBIE TPHOOPHI.

OJNEeKTpUUECKH TOK B PacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs AUCCOLUALUS.
DIIEKTPOIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Momaus. [Tna3ma.

TexHn4yeckne ycTpoHCTBa U MPAaKTUYECKOe TPUMEHEHHEe: aMIIepMeTp, BOJIBTMETpP, PEOCTaT, HICTOYHHUKH TOKA,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, IIEKTPOOCBETHTENBHBIC MPHOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH
MO, TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MTOIYIIPOBOIHUKOBBIM AHO/, TAJIbBAHHUKA.

Lemoncmpayuu

W3mepeHne CHITbI TOKA U HANIPSKEHHS.

3aBHCUMOCTb CONPOTUBICHUS LMJINHIPUIECKUX POBOJAHMUKOB OT JUIMHBI, IUIOLIA/IM MONIEPEYHOr0 CEUCHUS U
Marepuaia.

CMeraHHOE COeJMHEHUE MTPOBOJHUKOB.

IIpsmoe m3MepeHne MEeKTPOoABWKYIIEH cuiibl. KopoTkoe 3amMblkaHHE raJbBaHMYECKOTO 3JEMEHTa U OLIEHKa
BHYTPEHHETO COIPOTHUBIICHUSI.

3aBHUCHMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psit ¥ IPOBOAMMOCTE BO3LyXa.

OOHOCTOPOHHSSA MPOBOIUMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomoi

M3ydeHnne cMemaHnHOro COeqUHEHNS PE3UCTOPOB.

M3mepenne 3neKTpoABHKYIIEH CHIIBI ICTOYHHKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIIECHUS.

HaGumroieHue a1ekTposin3a.

MesknpeaMeTHbIe CBSI3H

Uzyuenne kypca ¢usmku 06azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcsi ¢ y4€TOM COJIepIKATENbHBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpadui U TEXHOJIOTHH.

Mesicnpeomemuvie nouamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO TIO3HAHUSA: SIBICHHE, HAYyYHBIN
(daxT, rumoresza, Qu3nuUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIIOJICHWE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEID,
U3MEpEHHE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUH, JMHelHas (QyHKOus, mapaboia, runepbona, ux rpadukd u
CBOWCTBA, TPUIOHOMETPUUECKUE (YHKIMH: CHHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOKJIECTBO, BEKTOPHI U X MPOEKIMH HA OCH KOOPJUHAT, CII0)KEHNE BEKTOPOB.

buonoeus: MexaHnveckoe IBMKEHUE B )KUBOU MpHUpoe, TUPPy3usi, 0CMOC, TETIIO0OMEH >KUBBIX OPTraHU3MOB
(BHIBI TETIIONEPEIady, TEIUIOBOE PaBHOBECHE), IEKTPUUECKUE SIBICHUS B )KUBOH IPUPOIE.



Xumusi: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISpHAs Macca,
TEIUIOBBIE CBOMCTBAa TBEPMBIX Tell, JKUIKOCTEH M Ta3oB, JJIEKTPUUYECKHE CBOHCTBA METAJLIOB, AJIEKTPOIUTHYECKAS
JTUCCOITUAITHS, TaTbBAHUKA.

T'eoepaghua: BnaxHOCTH BO3MTyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWEe IBIKCHWH C WCHOJIH30BAHMEM MEXAHHM3MOB, YUYET TpPEHHS B TEXHUKE,
TOIIIMITHAKH, HCIIOJIb30BaHUE 3aKOHA COXPAHEHHS MMITYJIbCAa B TEXHUKE (pakeTa, BOJOMET M APYTHE), IBUTATEIh
BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOM XOJIOAMIBHHUK, KOHIWIIUOHEP, TEXHOJOTHH IOJYYCHUS
COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJOTHMH, 3JCKTPOCTATUYECCKAs 3alluTa,
3a3eMIIGHHE  DJEKTPONpPUOOpPOB,  KCEPOKC,  CTPYHHBIH  TpPUHTEpP,  DIIEKTPOHArpeBaTeNbHBIE  MPHOOPHI,
3IEKTPOOCBETUTEILHBIC TPUOOPHI, TATbBAHHKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuKa

Tema 3. Maznummnoe noe. I1eKmpoMacHUMHAA UHOYKYUSL

[TocrossHHbIE MarHuThl. B3auMoieicTBUE MOCTOSHHBIX MAarHuTOB. MarHutHoe mnoJie. BekTop MarHUTHOM
UHAYKUUHU. [[puHIND cynepno3uuy MarHuTHEIX rosield. JInHuM MarHuTHoN uHAyKIud. KapTuHa nTuHuil MarHuTHOM
WHIYKLUU TOJIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1mojie IPOBOJHMKA C TOKOM. KapTuHa nuHMA WHIYKIIUM MAarHUTHOTO TIOJSL JJIUHHOTO MPSMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHMKA, KAaTyIIKu C TOKoM. OmbeIT Opcrena. BzaumopeiicTBue
MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOy b U HallpaBJICHUE.

Cuna Jlopenna, e€ MOIynb U HampaBlieHue. J[BIDKEHHE 3apsyKEHHOM 4YacTUIBI B OJHOPOJHOM MAarHUTHOM
nonie. Pabora cuier Jlopera.

SlBneHue HIEKTPOMAarHUTHOW HHAYKIWHU. [I0TOK BEKTOpa MAarHUTHOM HHIYKUIMU. DJIEKTPOABIDKYIIAS CHIIA
UHIYKIUU. 3aKOH AJIEKTPOMarHuTHOU HHAYKIuU Dapases.

Buxpepoe snekrpuyeckoe mnose. DAeKTPOABIKYILAS CUla MHAYKIUKA B IPOBOJHUKE, IBIKYIIEMCS
MOCTYINATEIBHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOMHIIYKIUU. DIEKTPOIBIKYILAS CUIa CAMOUHTYKIIUU.

DHeprust MAarHUTHOTO TOJIS KaTYIIIKUA C TOKOM.

DIIeKTPOMAarHUTHOE TIOJIE.

TexHuuecKkue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
ANEKTPOJBUTATEINb, YCKOPUTEIH SJIEMEHTAPHBIX YACTHUL], UHIYKIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHUE JIEKTPOHHOTO ITyYKa MATrHUTHBIM ITOJIEM.

JluHuy MHAYKIIMA MarHUTHOTO TIOJIS.

B3aumopeiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cunbl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SBieHNE SMEKTPOMArHATHON HHIYKITHHA.

IIpaBuno Jlenua.

3aBUCUMOCTH JIEKTPOABIDKYIIEH CUITBI UHIYKUIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SBieHNE CAMOUHTYKITHH.

Yuenuueckuil sxcnepumenm, rabopamopHuie pabomol

M3ydeHne MarHUTHOTO TIOJISI KATYIIIKA C TOKOM.

Hccnenoanne nelCTBUS MMOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HUccnenoBanue siBieHUs 3JI€KTPOMATHUTHOM UHYKIUU.

Pazgen 5. Kosie6anust ¥ BOTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KOaeOAHUA
Konebarenbnas cucrema. CBoOOIHBIE MexaHWUecKHe KosebaHus. ['apMonnmdeckue koneOanus. [lepuon,
yacTtora, aMIuinTyaa U (aza xonebanumit. IlpyxuHHBIA MasTHUK. MaTeMaTHYecKHid MasTHUK. YpaBHEHHE
rapMoHu4YecKux kojebanuil. [IpeBpaieHue 3Hepriuy Ipu rapMOHUYECKUX KOJIeOaHUsAX.



KonebarenbHb1il koHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIC KOJICOaHUs B HJICAIbHOM KOJIcOaTEeNbHOM KOHTYpE.
AHanorust MeXIy MEXaHHIECKUMU H 3JIeKTPOMAarHUTHBIMHU KoneOarmsmu. Popmyna TomcoHa. 3akoH coxpaHeHUs
9HEPIUH B UACATHHOM KOJIeOaTeTbHOM KOHTYpE.

IIpencraBienne o 3aTyxamuX KoleOaHWAX. BbIHYXIeHHbIE MexaHW4YecKue KoneOaHus. PesonHaHc.
BrIHYKICHHBIE SIEKTPOMAarHUTHBIC KOJICOaHMsI.

Ilepemennsbiii Tok. CHHYCOMAANBHBIA MMEPEMEHHBIH TOK. MOITHOCTH MEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JIeHCTBYyIOIee 3HAUYEHNE CHITBI TOKA M HAIIPSDKEHUSI.

Tpancdopmatop. [IponsBoacTBo, nepenada u moTpedieHUE MEKTPHUECKON PHEPTUH. DKOJIOTHIECKHE PHCKU
TIPH IPOU3BOJICTBE AIIEKTPOdHEeprur. KylibTypa HCIoNb30BaHus 3JEKTPOIHEPTHH B IIOBCEAHEBHOM KU3HU.

TexHUYEeCKHE yCTPONUCTBA M MPAKTUIECKOE IPUMEHEHHE: AIEKTPUIECKHIA 3BOHOK, TeHEPaTOp IIEPEMEHHOTO
TOKA, TIMHUU JJIEKTporepead.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoeOaTeIbHON CHCTEMBI (TIPY>KUHHBIN MM MAaTEeMaTHIECKHA MasSTHHK).

Habmonenue 3aTyxaromux KojaeOaHHui.

HccnenoBanne CBOWCTB BBIHYKISHHBIX KOJIEOAHMI.

HaGimronenue pe3oHaHca.

CB0OOIHBIC 3JIEKTPOMArHUTHBIC KOJICOAHHSI.

OciorpaMMBbI (3aBUCUMOCTH CHITHI TOKA M HATIPSDKEHSI OT BpEMEHH) JUTS JIIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHaHc npu mociie[oBaTeNbHOM COSTMHEHUH PE3UCTOPA, KaTyIIKA WHAYKTUBHOCTH M KOHJIEHCATOpa.

Mojienb TUHUHU 3JIEKTPOIepeIayn.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAITBIX KOJIEOAHUH Tpy3a HAa HUTH OT JUTMHBI HUTH M MacChl Tpy3a.

HccnenoBanre mepeMeHHOr0 TOKa B IIENH W3 IMOCIEA0BAaTEIbHO COEIMHEHHBIX KOHJEHCATopa, KaTyUIKU U
pesucTopa.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60JIHb

MexaHnyeckue BOJHBI, YCIOBHUS pacrpoctpaneHus. llepuon. CkopocTs pacnpocTpaHEHUS W JUTHHA BOJHBI.
[Tonepeunsie u mpomoNbHBIE BOHEL. HTephepeHnns u qudpakius MeXaHHIeCKIX BOJTH.

3Byk. CropocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUS U3IY4Y€HHUS JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opreHTalus BEKTOPOB
E, B, V B anexkTpoMarauTHoO! BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpayKEHHE, IIPeIOMIIEHHUE, TTOJIIpH3aIiys,
nmudpakiys, naTepdepenius. CKOpoCTh AIMEKTPOMAarHUTHBIX BOJH.

[Ikasna 37eKTpOMarHuTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paIOCBSI3U U TENEBUACHUS. Paguonokanus.

ONEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KAIOIIEeH CpeIbl.

Texaudeckue yCTpOUCTBA U MPAKTUIECKOE MPUMEHEHUE: MY3bIKATbHBIC HHCTPYMEHTHI, YIIBTPA3BYKOBAs
JIMarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuéMHUK, TEJICBU30D, aHTeHHa, Tenedon, CBU-mneus.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJH.

KoneGmromeecs Te0 Kak HCTOYHHK 3BYKa.

Habmnroenue oTpaskeHHs ¥ IPETOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepeHnmu u nudpakiiui MEXaHUUECKUX BOJH.

3BYKOBOI pe30HaHC.

HaburoieHue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYAON M YaCTOTOW KOJIEOaHUH.

HccnenoBanue CBOWCTB AIIGKTPOMATHUTHBIX BOJIH: OTPa)XCHHE, MPEIOMIICHHE, MONSApU3anus, TUGPAKIH,
uHTEepQEepeHLHsL.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. IIpsmMonuHelHOe pacHpocTpaHEHHE CBETa B OJHOpoJHOW cpene. Jlyu caera.
TodeuHblil ICTOUYHUK CBETA.

Otpakenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300paxxeHuii B IIIOCKOM 3epKalie.

[Ipenmomiienne cBera. 3akOHBI TIPENOMIICHHS CBeTa. AOCONIOTHBIM IMOKa3aTeNlb NpeioMieHus. [lomaHoe
BHyTpeHHEE OTpakeHue. [IpenensHbIi yroil MOTHOTO BHYTPEHHETO OTPaXKEeHHMS.

Hucniepcust ceeta. ClioxxHBIN cocTaB 6emoro ceta. L[Ber.

CoOupatomnue U paccenBarolIne JUH3bL. ToHKas juH3a. DOKYyCHOE PAacCTOSHUE W ONTHYECKas CHiia TOHKOM
muH3el.  [locTpoeHne wu300pakeHUWE B COOMpArOIMX W pacceHBAarOMMX JUH3aX. @DopMmyna TOHKOW JIUH3BL
VBenuduenue, JaBacMoe JIHH30M.



IIpenens! NpUMEHNMOCTH FEOMETPUIECKON ONITUKH.

BonnoBas ontuka. UaTepdepenius ceera. KorepeHTHbIe HCTOYHUKA. Y CIIOBUS HAOIIOIEHISI MAaKCUMYMOB U
MUHHUMYMOB B HHTep()EepEeHIIMOHHON KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxnus cera. Judpaknuonnas pemérka. YcioBue HaOMIOAEHUS TTaBHBIX MakCHMYMOB HpH HaJeHHN
MOHOXPOMAaTHYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ilonspusanus csera.

TexHUYEeCKHE yCTPOUCTBA U MMPAKTHYECKOE IPUMEHEHHNE: OUKH, JTyTa, poToanmmapar, IpOeKIIMOHHBINA anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS] ONTHKA, TUPPAKIHOHHAS PEIETKA, OJIIPOH.

Jlemoncmpayuu

[IpsmonuHeliHOE pacIpoCTpaHEHUE, OTPAKEHNE U MpeoMiieHHe cBeTa. ONTHYECKHE TPUOOPHL.

IlonHOE BHYyTpeHHEE OTpakeHne. Mosens CBETOBOIA.

HccnmenoBanue CBOMCTB H300payKCHHA B JIMH3AX.

Mojenun MUKpOCKOTIa, TEJIECKOIA.

Habmtonenue natepdepeHun cBera.

HaGmronenue mudpakium cBeTa.

HabmroneHue aucnepcuu cBeTa.

[lomydeHue criekTpa ¢ IOMOIIHIO TPU3MEI.

[lomydeHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habmroenue monspusanum cBera.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

N3mepenue nokazaTesns MpeaoMIIeHHs CTeKIa.

HccnenoBanne cBOWCTB N300paykeHU B TMH3AX.

Habmronenue qucnepcun cBera.

Pa3nen 6. OcHOBBI cIeNMAIBHOI TEOPHH OTHOCHTEILHOCTH
I'paHULIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. IlocTyiaTel cieMalbHOM TEOPUU OTHOCUTENBHOCTH:
WHBapHaHTHOCTb MOJYJISl CKOPOCTH CBETA B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCUTENBHOCT OTHOBPEMEHHOCTH. 3aMENJICHNE BPEMEHH U COKPAIICHUE ITTHHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p Macchl ¢ JHEPTHEN U UMITYJIBCOM PEISITHBUCTCKOM YaCTHLIBI. DHEPIHUs MTOKOSL.

Pa3nen 7. KBanroBas ¢pusznka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Dopmyna [Inanka cBsizu sHEprun GOTOHA C €r0 YACTOTOW. DHEPTHUs U UMITYJIbC (HPOTOHA.

Otkpeitue u ucciepoBanue Gorodddexra. Ompitel A. I'. CroneroBa. 3akonsl poTorddexra. YpaBHeHHE
OnHiTeHa 11 porodpdexra. «Kpacnas rpanuna» porosddekra.

Hasnenue ceeta. Onbitel [1. H. JleGenena.

XuMHUECKOe ACICTBUE CBETA.

TexHUYecKre yCTPOWCTBA M MPAKTHUYECKOE NMPUMEHEHHE: (OTOIEMEHT, (POTONATINK, CONHEYHAss Oarapes,
CBETOJINO/I.

Lemoncmpayuu

®o103(hPeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HUccnenoBanue 3axoHOB BHeIHETO hoTtoaddexra.

Cseroanon.

Conneynas 6arapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -yactun. [lnanerapHas monens aroma.
[ocrynatel bopa. M3nyuenne u norsomenue GoTOHOB NpH MEPEXOAE aTOMa C OAHOTO YPOBHS SHEPTUU Ha APYTOH.
Buner criektpoB. CriekTp ypoBHEH SHEPTHH aTOMa BOJIOPO/IA.

Bousinossie coiicTBa uactuil. Bonnsl e bpoiina. KoprnyckynsipHO-BOJIHOBOM ayanu3m.

CIiOHTaHHOE U BBIHYKJICHHOE U3Ty4YEHHE.

TexHaudeckue yCTpOWCTBa U MPAKTHICCKOE MPUMEHEHNE: CIIEKTPATBHBIA aHAIH3 (CIIEKTPOCKOIT), Ja3ep,
KBaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pesepdopaa.



Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmroenne muHeHYaThIX CIIEKTPOB U3ITyYESHHS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopruvie pabomoi

Habnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, [JOKAa3bIBAIOIIUE CIOXHOCTh CTpOoeHHs sAapa. OTKpeITHE pPagMOaKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuIo coctaBa paaluoakTUBHOTO uanydeHus. CoiicTBa anb(da-, Oera-, raMMa-u3IydeHHS.
BnusiHue paaroakTHBHOCTH Ha KUBBbIE OPTaHU3MBI.

OTtkpseiTHEe TpoTOHA U HelTtpona. Hykmonnas monens sapa ['eizenOepra—Banenko. 3apsn sapa. MaccoBoe
qucno sapa. M30Tomsl.

Anbda-pacniaf. DNeKTPOHHBIA M TO3UTPOHHBIA OeTa-pacnan. ['amma-uznyueHue. 3aKOH PaguOaKTHBHOTO
pacnana.

OHeprust CBA3U HyKJIOHOB B siipe. Slnepubie cuibl. Jledext maccesl sapa.

Snepuble peakiuu. [lenenue u cuHTes suep.

Snepuwiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOneMbl W TEpPCHNEKTHUBHI  SACPHOW HDHEPTETHUKH.
OKOJIOTUYECKHE acTEKTHI s/IEPHOI SHEPTeTHKH.

DneMeHTapHble YacTULlbl. OTKPBITUE O3UTPOHA.

MeTop1 HAaOIIOACHUS U PETUCTPALIMHN SJICMCHTAPHBIX YaCTHIL.

DyHIaMeHTaIbHBIE B3aUMOACHCTBYA. EMMHCTBO (PM3NIECKO KapTHHBI MEpA.

TexHuueckue ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHa, sIE€pHBINA peakTop,
aToMHas 6ombOa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIINX YACTHUII.

Yuenuueckuii sxkcnepumenm, 1abopamopruie pabomoi

HccnenoBanne TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Paznen 8. JiieMeHTHI aCTPOHOMHU M ACTPOPHUIUKH

Oransl pa3BuTHA acTpoHOMUH. IIpuKiiagHOe 1 MUPOBO33pEHUYECKOE 3HAYSHNE ACTPOHOMHHU.

Bup 3Bé3nHoro HeOa. Co3Be3aus, sipKUe 3BE3/bI, IUIAHETHI, UX BUIUMOE IBI)KECHHE.

ConHeuHas cuctema.

Conune. ConHeuHast axkTuBHOCTh. Mcrtounuk »sHeprum ConmHuma u  3BE34. 3BE3ABI, HX OCHOBHBIE
XapakTepUCTUKU. JlnarpamMma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3ABI TJIABHOM IOCIEIOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY» IS 3BE3 TJIABHOW IOCIENOBATEIHLHOCTH. BHyTpeHHee CTpoeHue 3BE3.
CoBpeMeHHbIE IPEACTaBICHHUS O IPOUCXOKACHUN 1 3Bomoury CoHLA U 3BE3/1. DTarbl XKU3HH 3BE3I.

Mnieunsiit [Iyte — mama [anaktuka. [lomoxkenne m nBmwkenue Comuiia B [amaktuke. THITBI TamakTHK.
Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B AApaxX TaJIaKTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopust Bojbmioro B3phiBa.
PenukroBoe uznydenue.

MacmraGHast cTpykTypa Beenennoil. Meraranakruka.

Hepeménnsie npobaeMbl aCTpOHOMHUU.

Yyenuueckue nabnwooenus

Habmtonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMIBIOTEPHBIX MPUIOKEHUH U ONpeAeIeHus
MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus (CeBepHOro MONymapus W SpKHe
3BE3/IBIL.

Habmonenus B reneckon JlyHsl, mianet, Maeudoro [lytu.

Odo0maroniee NOBTOpPeHUE

Posip Qu3uku M acTpOHOMHUM B 3KOHOMHYECKOW, TEXHOJOTHMYECKOW, COLHMATbHOM W 3THYECKOW cdepax
JIeSITEIIbHOCTH 9eJIOBEKa, POJIb U MECTO (PM3WKH M acCTPOHOMHU B COBPEMEHHOW HAyYHOW KapTHHE MHUpa, POJb
(uznueckoil Teopuu B GOPMUPOBAHUHU MPEJCTABICHUN O (HU3NUECKON KapTUHE MHpPa, MECTO (PU3NUECKON KapTHHBI
MHpa B 00LIEM PAIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTaBICHUH O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

W3zydyenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kimacce ocymiecTBiseTcs ¢ y4ETOM COJEp)KaTEIbHBIX
MEXKITPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpad)ui U TEXHOJIOTHH.



Meoicnpeomemusie nonsamusi, CBI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO IO3HAHWS: SBJICHHE, HAYyYHBIH
(hakT, rumoTe3a, ¢u3MUeckas BEIMYHMHA, 3aKOH, TCOPHs, HAOIIOACHHE, SKCICPUMEHT, MOACIHPOBAHHE, MOICINb,
HU3MEPEHUE.

Mamemamuka: pemieHue CUCTEMBl YpaBHEHHU, TPUTOHOMETpUYECKHe (DYHKIIUH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKAECTBO, BEKTOPHI U HUX IMPOEKLIHH HAa OCU KOOPAHMHAT, CIIOKEHUE
BEKTOPOB, TPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIUI, TPHU3HAKH IOJ0OHS TPEyrOoNbHUKOB, OMpEIeNIeHHE IIIOMIa TN
TIOCKUX (hUTyp 1 00BEMa Tel.

buonocus: snexTpuyeckue SBICHUS B KUBOW NPUPOJE, KOleOaTeNbHBbIC ABIKCHUS B JKUBOW TPUPO/IE,
ONTUYECKUE SIBJICHUS B )KMBOM MIPUPO/IE, JEHCTBHUE paldallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJI, KPUCTAITNIECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI 00pa30BaHUs
KPHUCTAJUNIMYECKON PEIIETKH, CIEKTPAJIbHBIA aHAJIN3.

Teoepagpus: marHuTHBIC TONIOCA 3€MIIM, 3aJICKM MAarHUTHBIX DPyA, (OTOChEMKA 3EMHOH IOBEPXHOCTH,
MpeJcKa3aHue 3eMJICTPSCEHUM.

Texnonocus: NUHUW SIEKTPOIEpENay, T€HEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb, WHIYKLHOHHAs
neYb, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TeiaedoH, CBY-neusb, MPOCKIMOHHBIN anmapar, BOJOKOHHAs
OIITHKA, COTHeYHas OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHOTO TIpenmera «Du3nka» Ha YpOBHE CpeqHero oOmero odpa3oBaHus (0a30BBIA YPOBEHB)
JOJIDKHO O6CCHC“II/ITL JOCTHIKCHHUEC CICAYIOIIHNX JIMYHOCTHBIX, METAIPCAMCTHBLIX U HPCAMCTHBIX 06p330BaTCHI>HI>IX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATbBI

JImyHOCTHBIE pe3yNbTaThl OCBOCHHUS yuyeOHoro mnpeaMera «Dusnka» OOKHBI OTpaKaThb T'OTOBHOCTh H
CIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEW IMO3MIMEH JIMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPMEHTALMH, MMO3UTHBHBIX BHYTPEHHUX YOECKIEHHH, COOTBETCTBYIOLIMX TPAIULHMOHHBIM LIEHHOCTSIM
POCCHICKOT0 0O0IIecTBa, PAacCIIMPEHHE >XKU3HEHHOTO OIbITa M ONbITa JESITENbHOCTH B IPOLECCE Ppealn3aliu
OCHOBHBIX HaIlpaBJIC€HUI BOCITUTATEILHON A€ATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKOM MNO3MLIUH OOy4aromerocs Kak aKTHBHOTO W OTBETCTBEHHOI'O WICHA
POCCHICKOro 00IIECTBa;

NPUHATHE TPAAWLUOHHBIX OOIIEYEeNIOBEUECKUX TIYMAHUCTHYECKHMX M JI€MOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIILHOCTh B MHTEpECAax I'PaXJaHCKOTO OOIECTBA, Y4acTBOBATh B
CaMOyYIIPaBJIeHUHU B 00pa30BaTeIbHON OpraHu3alny;

YMEHHE B3aUMOJEHCTBOBATH C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUHU C MX (DYHKIMAMHU U
Ha3HAaYECHHEM;

TFOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOM JEATEIBbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHPOBAHHOCTH POCCUHCKOM IPaXKTAHCKON HASHTUYHOCTH, TAaTPUOTH3MA;

LEHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTIKEHHUSAM POCCUHCKUX YUEHBIX B 00JacTH
(UBUKN 1 TEXHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUSA, 3THYECKOTO TIOBEJICHHUS,

CIOCOOHOCTH OLICHUBATH CUTYALMIO M IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B AESITEILHOCTH YUEHOTO;

OCO3HaHWE JJUYHOTO BKJIAJa B TIOCTPOCHNE YCTOWYHBOIO OyAyIIEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS

3CTETHYECKOE OTHOIIEHHE K MUPY, BKII0Uask 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYILIETO (pr3ndIecKoil HayKe;

5) Tpy10BOTO BOCTIHTAHUS:

MHTEpEC K pa3nu4HbiM cdepaM NpodeccHoHaTbHON ACATENbHOCTH, B TOM YMCIIE CBA3aHHBIM C (DM3UKOH U
TEXHUKOH, YMCHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymed mpodeccnr W peaqu30BBEIBATH COOCTBEHHEIC
JKU3HEHHBIC TUIAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 00Pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH ()M3MKH HA MPOTSIKCHUH BCEU
JKHM3HU;

6) 3K0JIOrM4eCKOro BOCIUTAHHUS

c(OpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYyIbTYPbI, OCO3HaHHE TIJIOOATFHOTO XapakTepa HSKOJOTHYECKUX
mpo0Jem;

TUTAHUPOBAaHUE U OCYIICCTBICHUE JCUCTBUI B OKPYXKAIOIICH Cpe/ic Ha OCHOBE 3HAHMS IIeNiel yCTOHYMBOTO
Pa3BUTHUS YEIOBEUYCCTBA;

pacIIipEeHHe OIbITa AEATEIbHOCTH SKOJIOTMYSCKON HAIPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM 110
¢busuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON
HAYKU;

OCO3HaHUE [ICHHOCTH HAyYHOU JEATEIHHOCTH, TOTOBHOCTh B MPOIIECCE U3yUCHUs (PU3NKU OCYIIESCTRISTH
MPOCKTHYIO U UCCIIEIOBATENLCKYIO JACATENbHOCTh HHANBUAYAILHO U B TPYIITE.

METAIIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE TeiicCTBUS
ba3oBrble JJornyeckne qecTBUA:

CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYAJIM3UPOBATH POOJIEMY, pacCCMaTPUBaTh €€ BCECTOPOHHE;

OTIPEAETIATH IEIH AeSTENFHOCTH, 33/1aBaTh ITApaMETPHI U KPUTEPHH X JOCTIKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUMS B pACCMATPUBAEMBIX (DM3MUECKUX SIBICHISIX;

pa3pabaThIBaTh IUIaH PEIICHUS IIPOOJIEMBI ¢ YIETOM aHaJIM3a MMCIONIUXCS MATePUAIBHBIX U HEMaTepHUaIbHbBIX
pecypcos;

BHOCHTH KOPPEKTHBHI B JIEATEIFHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM, OIICHUBATH PUCKH
IOCJIEACTBHH IE€ATEIHHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH Pa0OTy B YCIOBHUSX pEAbHOrO, BUPTYalbHOTO U KOMOWHHPOBAHHOTO
B3aMMOJEHCTBHS;

pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUC HpI/I peIHeHI/II/I KHN3HCHHBIX HpOGJ’IeM.

ba3oBrIe ucciaenoBaTeabCKHIE JeHCTBHA.

BJIAJICTH HaquOﬁ TepMI/IHOJ'IOI“I/IeI‘/II, KIIFDYEBBIMU ITOHATUAMU U METOAaMHU (1)I/I3I/I'-IGCKOI\/'I HayKI/I,

BJIAJE€Th HaBbIKAMHU yqe6H0-MccneL[OBaTenLCKOf/'I U TIPOEKTHOW JEATEIBbHOCTH B obiactu (1)1/131/11(1/1,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAaMOCTOSITETbHOMY TOMCKY METOJIOB PElIeHHUs 3ajad (PU3MUECKOTO COAEpIKaHus,
MIPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS,

BJIAACTh BUAAMU ACATCIIBHOCTHU IIO HOJIy‘IeHI/IIO HOBOI'O 3HaHHs, €TI0 I/IHTepHpeTaHI/II/I, Hp606p330BaHI/IIO n
MIPUMEHEHUIO B Pa3lIMYHBIX Y4eOHBIX CUTYAIHSIX, B TOM YHCIIE TIPH CO3/IaHUU YIeOHBIX IIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh TTPHYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3ajlady, BBIBHTATh THUIIOTE3y €€ pelieHwUs,
HaXOJWThH apTYMEHTBI IS TOKA3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUHN PEIICHUS;

aHANM3UPOBATh TIONYYEHHBIE B XOJ€ pEIIeHUs 3aJaddl pe3yNbTaThl, KPUTHYECKH OIIEHWBATh WX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTCIIbHOM JEATEIbHOCTH, B TOM YHCJIC IIPH
W3YYCHUU (PU3UKU;

aBaTh OHeHKy HOBBIM CI/ITyaI_II/ISIM, OLCHHUBATH HpPIO6p€TéHHLH7[ OIIBIT,

YMGTI) HepeHOCI/ITB 3HAHUA I10 (1)I/I3I/IKC B HpaKTI/I‘IeCKYIO 06HaCTB KHU3HCACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, MIPEAJIaraTb OPUTMHATIBHBIEC MOAXOAbl U PELICHUS;

CTaBUTH HpO6HeMI)I " 3a1a4H, HOHyCKaIOIlII/Ie aHBTepHaTI/IBHBIe pemeHI/m.

Pa6ora ¢ undgopmanmeii:

BJIAICTh HABBIKAMH HO.]'Iy‘-IeHI/DI I/IHq)OpMaI_H/II/I (1)I/ISI/I‘IGCKOI‘O CO]Iep)KaHPISI N3 HUCTOYHHKOB paSHBIX THIIOB,
CaMOCTOSITENTLHO OCYIIECTBIISITh TOWCK, aHAIHM3, CHCTEMATH3AIMI0 W WHTEPHPETAIMI0 WH(POPMAIMH Pa3IHIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OPMAITUHY;

UCIOJIB30BaTh CPEJACTBA WH(GOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OPTaHU3AIIMOHHBIX 337249 C COOJIOICHUEM TPpeOOBaHUHN SPTOHOMUKH, TEXHUKH O€30TIaCHOCTH,
TUTHCHBI, peCypCcoCOepeKEHNUs, IPABOBBIX M ATHICCKUX HOPM, HOPM HH(POPMAITMOHHONW O€30IIaCHOCTH;



CO3/1aBaTh TEKCTHI (PH3UYECKOTO COMCPIKAHUS B PANIMIHBIX (hopMaTax ¢ y4ETOM Ha3HAYCHUS WH(POPMAIUU U
IIEJIEBOY ayANTOPHH, BEIOMPAs ONTUMAIIEHYIO (POPMY MpEeACTaBICHHS U BU3yaTHU3aIliH.

KoMMyHuKaTHBHbIE YHHUBepCcaJIbHbIE yueOHbIe AeiicTBUA:

OCYIIECTBIIATH O0IIeHNe Ha YpOKax (PM3WKH U BO BHE-YPOUHOH JEATEIHHOCTH;

pacrno3HaBaTh NPEATOCHIIKH KOH(PIUKTHRIX CUTYallni H CMSTYATh KOH(DIIUKTHL,

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCMOIB30BAaHNEM S3BIKOBBIX CPEZCTB;

MMOHUMATH ¥ HCIIOJIF30BaTh MPEUMYIIECTBA KOMAHTHOW M HHANBHUIYaTEHOW PaOOTHI;

BEIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX NEHCTBHHA C Y4ETOM OOIUX HHTEPECOB U BO3MOXKHOCTEH
Ka)KI0TO 4ieHa KOJUIEKTHBA;

MPUHAMATh LEIH COBMECTHOW [IE€ATENbHOCTH, OpPTaHHW30BBIBATH W KOOPAWHHPOBATH JAEWCTBUS IO €€
JIOCTHXKCHHIO: COCTaBJISITh TUIAH JCHCTBWIA, paclpeieiisiTh Pojau C yd4ETOM MHEHUH YYaCTHHKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM PabOTHI;

OIIEHHMBATh Kau4eCTBO CBOETO BKJIAJa M KaXKOTO YYaCTHHKA KOMaHBI B OOIIHI pe3ybTat Mo pa3paboTaHHBIM
KPUTEPUSIM;

mpeaiaraTh HOBBIE IPOEKTHI, OICHUBATH HJACU C IMO3UIMKM HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOMN
3HAYUMOCTH;

OCYIIECTBISATh TO3UTHBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUAX, MPOSBISATH TBOPUECTBO U
BOOOpaXKeHHUE, OBITh HHUITUATHBHBIM,

PeryasiTuBHBIC YHMBepcaJbHbIe yieOHbIe AeliCTBUA
Camoopranuzauus:

CaMOCTOSITETIbHO OCYIIECTBIISAT I03HABATENIBHYIO ACSATENbHOCT B 001aCTH (PU3UKU M ACTPOHOMHH, BBISIBIISITH
MPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIFHO COCTABJIATh IIJIaH PEIIEHUs pacYETHBIX M KaueCTBEHHBIX 3a/1a4, IUIaH BHINOJIHEHUS
NPaKTUIECKOW PadOTHI ¢ YIETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEAIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacLIMpsATh PaMKH y4e€OHOT0 peaMeTa Ha OCHOBE JIMYHBIX NPEANIOYTECHUIL;

JieNiaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;

OIIEHHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHMIO U MPOSBICHUIO PYIULIMK B 001aCTH (U3UKHU, IOCTOSHHO MOBBIIIATH CBOH
00pa3oBaTeIbHbIN U KYJIBTYPHBIH yPOBEHb.

CaMOKOHTPO/Ib, SMOLIMOHAIbHBIN HHTEJICKT:

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTH, OIIEHHBATh COOTBETCTBHE
Pe3yNIbTaTOB ENSIM;

BJIaJ€Th HaBBIKAMH M103HABATEILHON peduIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH M MBICIUTEIbHBIX
NPOLIECCOB, X PE3YIbTATOB M OCHOBAHUH;

UCIIOJIb30BaTh NPUEMBI peIIEKCHH AJIsl OLIEHKH CUTYallnH, BELIOOpAa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEILICHHS 110 UX CHHKEHUIO;

MPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAJIN3€E PE3YIBTATOB AEATEIBHOCTH;

MIPUHAMATH ce0s1, TOHUMas CBOM HEOCTAaTKH U JJOCTOWHCTBA;

MPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTATOB ACITEIHHOCTH;

NpY3HABaTh CBOE NPABO U MPABO IPYTUX Ha OIIMOKH.

B nporiecce mocTmKEeHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHS POTPAMMEBI 10 (HM3HKE IS YPOBHS CPEIHETO
obmero o0pa3oBaHUs y OOYYAIOMIMXCS COBEPIICHCTBYETCS SMOITMOHANBHBIN WHTEIUICKT, TPENOoIararoIii
c(hOpPMHPOBAHHOCTb!

CaMOCO3HAHMsI, BKJIOYAIOMIEIO CIIOCOOHOCTh TOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHHE, BHIETDH
HaIpaBJICHUs Pa3BUTHUSI COOCTBEHHOW IMOIIMOHATIBHOI cepbl, ObITh YBEpEHHBIM B cebe;

CaMOpPETyJIMPOBaHMUs, BKIIOYAIONIETO CaMOKOHTPOJb, yMEHHWE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CITOCOOHOCTh aAaNTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISITh THOKOCTD, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALlMY, BKJIOYAIOIIEH CTpeMJIEHHME K JOCTIDKEHHIO LEeIM U YCIEeXy, ONTUMM3M,
WHUIMATHBHOCTh, YMEHUE IEHCTBOBATh UCXOMS U3 CBOMX BO3MOYKHOCTEH;

SMIIaTUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOIMOHAJIBHOE COCTOSIHUE IPYTHX, YYUTHIBATH €r0o IMpH
OCYILECTBIIEHUHU OOLIEHNUS, CIOCOOHOCTh K COYYBCTBHIO U COIIEPEKUBAHHUIO;



COIMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JAPYTUMH JIFOJIBMU,
3a00THTBHCS, TIPOSIBIIATH UHTEPEC U pa3periaTh KOHQIUKTHI.

HPEJMETHBIE PE3YJIbTATBI

K kxonnmy oOyuenuss B 10 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

JEMOHCTPHPOBaTh Ha MPUMEPAX POJIb U MECTO (U3MKU B (POPMUPOBAHHU COBPEMEHHON HAY4YHOHW KapTHHBI
MHpa, B Pa3BUTHN COBPEMEHHOMN TEXHUKHU M TEXHOJIOTUH, B IPAKTHUECKOM IeATENbHOCTH JIIO/IEH;

YUUTHIBATh TPAHUIBI IPUMEHEHUSI M3YUYEHHBIX (PU3MYECKHX MOJENeil: MaTepHanbHas TOYKa, MHEepPUUATbHAs
cucremMa 0oTc4éra, abCOMOTHO TBEPIOE TEJO, UACATBHBINA Ia3, MOAEIH CTPOSHHS I'a30B, KHUIKOCTEH U TBEPIBIX Tell,
TOYEUHBIN JCKTPUUECKHIA 3apsi/] IPH PELICHNH (U3NIECKUX 3a]ay;

pacro3HaBaTh (QU3MUYECKHE SIBJICHUS (Mpouecchl) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIAPHO-KHHETUYECKON TEOPHUU CTPOCHHS BEIECTBA M MIEKTPOJUHAMHUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE ABWXKEHUE, CBOOOIHOE MaJeHHUe TeJl, ABWKECHUE 10 OKPYXHOCTH, MHEPLUS, B3aUMOACHCTBUE Ted,
T dysus, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE JKUAKOCTEH U TBEPIBIX Tell, U3MEHEeHHEe 00bEMa TeJl MPH HarpeBaHUU
(oxmaxaeHuu), TeIJIOBOE paBHOBECHE, HCIapeHne, KOHJEHCAllMs, IUIaBJICHUE, KpPUCTAJIM3AlMs, KUICHHE,
BIQKHOCTh BO31yXa, IOBBIIICHUE IABJICHUSA ra3a INPH €ro HArPEBAHWU B 3aKPBITOM COCYAE, CBSI3b MEXIY
IapaMeTpaMU COCTOSIHUSA T'a3a B U30IIPOLECCAX, NEKTPU3ALUs Tell, B3aUMOICHCTBUE 3aPsI0B;

OTMCHIBATh MEXaHUYECKOE JBIKCHUE, UCTIONB3YS (QU3MUECKIE BEITMUMHBI: KOOPIUHATA, ITYTh, IEpeMeIIeHHE,
CKOPOCTb, YCKOpPEHHE, Macca Teia, CHJIa, HMIyJIbC Tela, KUHETHYECKas SHEprus, MOTCHLIUaJbHas JHEPTHf,
MeXxaHu4yecKass paboTa, MEXaHHMYecKas MOIIHOCTh; MpPHU OMHMCAHMM TPAaBHIBHO TPAKTOBAaTh (U3UUECKUM CMBICIT
UCIIOJIb3YEMBIX BEJIWYHH, MX 00O3HAYECHUS M €JUHHUIBI, HAXOJUTh (YOPMYIBI, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO
BEJIMYNHY C IPYTMMH BEITHUYNHAMY;

OIMCHIBATh W3yYCHHBIE TEIUIOBBIC CBOICTBA TEJ M TEIJIOBBIC SIBICHUS, MCIOJB3Ys (U3NUECKUE BEINUHMHBL:
JaBJIeHHE Tras3a, TeMmIeparypa, CpeIHsAs KHHETHYeCKass DJHEpPrus XaoTHYEeCKOro JBI)KEHHS  MOJIEKY,
CpeJIHEKBapaTHYHass CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHss1 DHEprusi, paborta rasza, KodQQUIHeHT
MOJIE3HOTO JACUCTBHSA TEIUIOBOIO JABHIaTeNsl; NPH ONMCAHUM MNPaBHIBHO TPAKTOBATh (U3UUYECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIWYHH, MX 0003HAYECHHUS! M €UHHIIBI, HAXOJUTH (DOPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYUHY C IPYTHMMHU BEIUYNHAM;

ONKCHIBATh W3YYCHHBIE OSJICKTPUYECKHE CBOWCTBA BEIECTBA M JJIEKTPUUYECKUE SBIEHHS (IIPOLECCHI),
UCTIOJNIB3Ysl (PU3UUECKUE BEITMUUHBL: HJICKTPUUECKHUI 3apsii, SINEKTPUUIECKOe T0JIe, HAPSLKEHHOCTD OIS, IIOTEHINAT,
Pa3HOCTh MOTEHIMANOB; MPH OMUCAHWU MPABUIBHO TPAKTOBATh (PH3MUYECKHI CMBICT MCIOJIB3YEMbIX BEITUUUH, MX
0003HAa4YEeHNS! M E€AMHUIIBI, YKa3blBaTh (POPMyJIbl, CBA3BIBAIOIIME NaHHYIO (DU3NYECKYIO BEIMYHHY C APYTHMMH
BEJIMYNHAMY;

aHaM3UpPOBaTh (PU3MYECKUEe MPOLECChl M SBJICHUS, UCIONB3Ysl (U3UUECKUE 3aKOHBI W IMPHHIUIBI: 3aKOH
BceMHUpHOTO TsiroteHus, I, II u III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHsI MEXaHUUYECKOM SHEPIUH, 3aKOH COXPAaHEHUS
UMITyJIbCa, IPUHIUI CYNEPHO3ULMH CHJI, IPUHIMII PaBHONPABUS MHEPLUHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSPHO-
KMHETHYECKYIO TEOPUIO CTPOEHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPIMH TEMJIOBOIO
JBIDKEHHUsI MOJIEKYJ C aOCONIOTHOW TeMIlepaTypoi, TNepBbIH 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHHS
JNEKTPUYECKOTO 3apsiia, 3akoH Kymnona, mpu 3TOM pa3nuyarh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTH4YeCKOe BBIpaKEHUE U YCIIOBHS (TpaHULbl, 001aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TNPHHIMIEI JEHCTBHUS MAIINH, TPUOOPOB M TEXHWYECKHX YCTPOWCTB; pa3inyaTh
yCIIoBHs UX 0€30MacHOT0 MCII0JIb30BaHMUS B TIOBCEAHEBHOM JKMU3HU;

BBITIOJTHATD HKCIIEPUMEHTHI 110 HMCCIEIOBAHUIO (PU3MYECKUX SABJICHUH M TPOLECCOB C HCIIOIb30BAHUEM
OpsSMBIX M KOCBEHHBIX HM3MEpPEHHH, NpH 3TOM (OPMYJIHMpOBaTh MpodieMy/3ajady ¥ THUIOTe3y Yy4eOHOro
9KCIIEPUMEHTa, CcOOMpaTh YCTAHOBKY M3 MPEMIOKEHHOTO O0OpYIOBaHHSA, NMPOBOIUTH OMBIT W (POPMYIHPOBATH
BBIBO/IBI;

OCYILECTBIISTH NPAMBIE U KOCBEHHBIE M3MEPEHHsI (HPU3MUECKUX BEUYMH, IPU 3TOM BBIOMPATh ONTUMAaJIbHBIA
CIoco0 M3MEPEHUs M UCTIONB30BaTh N3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHHIA;

UCCIIEIOBATh 3aBUCHMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, IPH
9TOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHPOBAaTh PE3yJIbTaThl MONYYEHHOW 3aBUCUMOCTH (DM3MYECKMX BEIWYHMH B
BUzie TaONUI U TpadUKOB, JeaTh BEIBOABI 10 PE3YJIbTaTaM HCCIIEOBAHMS;



co0moaTh mpaBuiIa 0e30MacHOro TpyAa MpH MPOBEICHUN UCCIEIOBAHUI B paMKaX yueOHOTO SKCIIEpUMEHTA,
y4eOHO-HCCIeIOBATEIbCKOH W TPOEKTHOH JESTENPHOCTH C HCIONBb30BAHUEM H3MEPHTENBHBIX YCTPOHCTB H
71a060paTopHOTo 000PYIOBAHHS,

pemiath pacuéTHBIC 3aJadd C SBHO 3aJaHHON (PU3MUECKON MOJENbI0, MCHONB3Ys (HU3WYECKHE 3aKOHBI H
NPUHIIMIIEL, HA OCHOBE aHaJIHM3a YCJIOBHS 3a/1a4d BHIOUPATh (PU3NYECKYIO MOJEIb, BBIACIATh (U3NIECKUE BETUINHBI
1 GopMyIIbl, HEOOXOAUMBIE IS €€ PEeLIeHHs, IPOBOIUTH PACUETHI M OLIEHUBATh PEATBHOCTD MOJTYYSCHHOTO 3HAYCHUS
(hU3UIECKOI BEITMINHEI,

pemaTh KayeCcTBEHHbIC 3a/Jadyd: BBICTPaWBaTh JIOTMYECKH HETPOTHBOPEUYMBYIO LIETIOYKY PACCYXKICHHH C
OTIOpOi Ha N3y4YeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PM3HIECKUE SBICHUS;

UCTIONb30BaTh NPH PEIICHNH YYeOHBIX 3a/1a4 COBPEMEHHbIE MH(pOPMAIMOHHBIE TEXHOJOTHU JUIS TOWCKA,
CTPYKTYpUPOBaHUS, MHTEPIPETALUHN U PEACTaBICHUs yueOHOW M HayYHO-OMYJsipHON HMH(pOpMALKH, TOTy9eHHOH
U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHATU3UPOBATH MOIy4aeMyto HH)OpMAIIUIO;

HPUBOANTH MIPUMEPHI BKIIaJa POCCHHCKHX U 3apyOEKHBIX yUEHBIX-(DM3HKOB B Pa3BUTHE HAYKH, OOBSCHEHNE
MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B NMOBCEJHEBHOW KU3HM JJIs oOecrieueHusi 6€30MacHOCTH
Ipu OOpameHUu: ¢ MPHOOPAMH M TEXHHYECKUMH YCTPOMCTBAMH, JUIS COXPAHEHHS 3OPOBBS M COOIIONCHUS HOPM
HKOJIOTHYECKOT0 MOBEICHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B Tpymnme c BBHIIOJHEHHWEM pa3IMYHBIX COIMATIBHBIX pOJed, IUIaHUpOBaTh paboTy TPYIIIHI,
palMOHATIFHO PaCTIPEeNeNATh O0SM3aHHOCTH U IJIAHUPOBATH JICSITENBHOCTh B HECTAHJIAPTHBIX CUTYalMsX, aeKBaTHO
OLICHMBATh BKJIA/I KQKIOTO M3 yYaCTHUKOB I'PYIIIEI B PEIICHUE PACCMAaTPUBAEMOI IPOOIIEMEL.

K xonmy oOyduenuss B 11 kJiacce mpeaMETHBIC pPE3y/IbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTD y O0YYAIOLINXCSI YMEHHI:

JEMOHCTPHPOBaTh Ha MPUMEPax PoJib U MeCTO (QU3UKU B (OPMUPOBAHWU COBPEMEHHOH HAay4YHOW KapTHHBI
MHpa, B Pa3sBUTHH COBPEMEHHOH TEXHUKH M TEXHOJOTHWI, B MPAKTUYECKON AEATEIBHOCTH JIIO/ICH, LIEJIOCTHOCTh U
€IMHCTBO (PU3MUYECKON KAPTHHBI MHPa;

YUUTHIBATh TPaHMLBI IPUMEHEHUS U3YUYEHHBIX (U3NUYECKUX MOJCIEH: TOUCUHBIN IEKTPHUYECKUN 3aps, Ty
CBeTa, TOYCYHBIII MCTOYHUK CBETa, SACPHAs MOJAENb aroMa, HYKJIOHHAas MOJeNb aTOMHOTO sapa INpPU pPELICHHU
(busHYecKnX 3a/1a4;

pacrio3HaBath (huzndeckue sBiIeHus (IPOLecCchl) U OOBACHATh MX HA OCHOBE 3aKOHOB AJIEKTPOAMHAMUKH H
KBAaHTOBOH (DM3HMKH: DIEKTPUYECKasi IPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JICHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHWTOB, JIEKTPOMArHUTHAs WHIYKLUs, AEHCTBUE MAarHUTHOTO IIOJISI Ha MPOBOJHHUK C TOKOM U
JIBWKYIUACS 3apsill, DJEKTPOMArHWTHBIE KOJEOAHWS ¥ BOJIHBL, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBeTa,
OTpaKeHHe, TpesioMiieHue, wuHTepdepeHys, audpakiuus W  NOJSApU3alMs  CBeTa, JUCIEPCHS  CBETA,
thotoanektpudeckuir 3pdext (Porodrdhderr), cBeToBoe NaBIeHHE, BOSHHUKHOBEHHE IJIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAS U HCKYCCTBEHHASI PaIHOaKTHBHOCTE;

ONKCHIBATh HM3YYEHHBIE CBOWCTBA BeElIeCTBA (AJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE, DIIEKTPUUECKYIO
HPOBOJIMMOCTb PA3IMYHBIX CPEI) M IJIEKTPOMAarHUTHbIE SBICHUS (IIPOLECCHI), HCHONB3YS (PU3NYECKHE BEINYMHbL:
SNIEKTPUYECKUI 3apsijl, CHJIAa TOKa, OJIEKTPHUYECKOE HANpPsDKEHHE, JJIEKTPUYECKOEe CONPOTHBICHHE, pPa3HOCTb
MOTEHIIMAJIOB, JIEKTPOABIKYIIAsl CUla, paboTa TOKa, MHIYKIMS MarHUTHOTO IOJs, cuiia Ammnepa, cuia JlopeHia,
MHIYKTUBHOCTh KaTYILKH, SHEPTHs SJIEKTPUYECKOT0 W MAarHUTHOIO TOJEH, MepHoj M yacTora KojeOaHWid B
K0JIeOaTeIbHOM KOHTYPE, 3apsa/l U CHJIa TOKa B IPOLIEcCe TApPMOHUYECKUX AIEKTPOMAarHUTHBIX KonebaHnuil, (hokycHoe
paccTosiHUE W ONTHUYECKasl CHJIa JIMH3BI, IPY ONMCAHWU MPABWIBHO TPAKTOBATH (PH3MUYECKHI CMBICT MCTIOIB3YEMbIX
BEJINYMH, WX O0O3HAYEHUS M CIAMHUIIBI, YKa3bIBaTh (hOPMYIIbI, CBS3BIBAIONINE TaHHYIO (DU3NYECKYIO BEIHYUHY C
JIPYTHMH BEJIMYNHAMH;

OINKCHIBATh HM3YYEHHBIC KBAHTOBBIC SIBIEHUS M TPOLECCHI, WUCIONB3YS (U3MUECKHE BEIMYMHBI: CKOPOCTH
JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPTUsi U UMIYJIbC (POTOHA, MEepHoj Ioyypacraja,
9HEPIHUs CBSA3M aTOMHBIX SJ€p, IPU OMMCAHUHU NPAaBIIBHO TPAKTOBATh (U3NUECKUI CMBICT UCIIONb3yEMBIX BEJIMYMH,
X 0003HAYCHMS W €IWHUIBI, YKa3blBaTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEJIUYHMHY C APYTHMHU
BEJIMYMHAMM, BBIYUCIISTH 3HAUeHHE (PU3NIECKON BEIIMIHUHBL;

aHATM3UPOBATH (PUIUUECKUE MTPOIECCHI U SBICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI M MPUHIUIEL: 3aKoH OMa,
3aKOHBI TIOCJIEIOBATENIFHOIO M IMapajuleIbHOTO COCIUHEHHUS MPOBOAHMKOB, 3akoH Jlxoyns—JleHna, 3akoH
9NIEKTPOMAarHUTHOM MHIYKIINH, 3aKOH TPSIMOJIMHEITHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI
IPEJIOMIICHHS CBETA, ypaBHEHHE DWHIITENHHA U (oTod(ddeKTa, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHMs MaccoBOIO 4HCia, MocTyinatsl bopa,



3aKOH PaJIMOaKTHUBHOTO pacraja, MpH STOM pa3inyaTh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIpQXCHHE W YCIOBUS (TPAHUIIBI, 00IaCTH) MPUMEHUMOCTH;

OTIPEICIIATH HAPABICHUE BEKTOPA HHYKIIMM MarHUTHOTO TIOJIS TIPOBOJHUKA C TOKOM, CHJIBI AMIIepa U CHIIBI
Jlopenua;

CTPOUTH U OIMCHIBATh N300pakeHNe, CO3AaBAEMOE IJIOCKUM 3€PKAIOM, TOHKOW JIMH30M;

BBIMOJTHATD OKCIIEPUMEHTHI 0 HCCIENOBAHUIO (U3MYECKHX SIBICHHA M MPOLECCOB C HCIOJIb30BAHUEM
MPSIMBIX W KOCBEHHBIX M3MEPEHUH: MpH O3TOM (QOPMYIHpOBATh MpoOieMy/3afjady € THUIOTE3y ydeOHOTo
9KCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOro 000pydOBaHUs, MPOBOAUTH OMBIT M (OPMYIUPOBATH
BEIBO/IBI;

OCYIIECTBIISTH MPSIMBbIE W KOCBEHHBIE M3MEPEHHs (PM3MUeCKUX BEITUYHH, TIPU 3TOM BBIOMPATh ONTHMAIbHBINA
Croco0 M3MEepeHHs U UCTIONB30BaTh U3BECTHBIE METOBI OIEHKH TOTPEITHOCTEH N3MEPEeHHI;

UCCJICJIOBATh 3aBUCUMOCTH (PU3UYCCKHX BEJIUYMH C UCIHOJIb30BAHHEM IPSMBIX HM3MEPEHUH: TPH STOM
KOHCTPYHPOBATh YCTaHOBKY, (PHKCHPOBATh pE3yNbTaThl MOTy4YeHHOW 3aBHCHMOCTH (DH3MUYECKUX BEIUYHH B BHIE
Ta0IuUI ¥ Tpa)KOB, IeTaTh BEIBOJIBI IO PE3yIbTaTaM HUCCIIEIOBAHNUS;

co0moaTh mpaBuiIa 6e30MacHOro TpyAa MPH MPOBEICHUN UCCIEIOBAHUI B paMKaxX yueOHOTO SKCIIEpUMEHTA,
yueOHO-UCCIIEIOBATENbCKOM M TPOCKTHOW JIESTETBHOCTH C HCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U
nmabopaTopHOTO 000y IOBAHHS,

pemaTs pacdy€THBIE 3aa4d C SBHO 3aJaHHOW (M3NYECKOW MOJENBI0, WCHONB3ysl (PU3NYEeCKHe 3aKOHBI U
NPUHIIMITEL, HA OCHOBE aHaIM3a YCIIOBHA 3a/1a4M BHIOUPATH (PU3NUECKYIO MOJEIb, BBIICIATh (PU3UUECKUE BEITUUNHBI
1 (hopMyITbl, HEOOXOUMBIE JUIA €€ PEIeHNUs, IPOBOIUTh PACUETHI U OIIEHWBATH PEATbHOCTH MOMYYEHHOTO 3HAUEHUS
(hM3MUEeCKOI BETMYNHBL,

peliaTe KauCCTBCHHBIC 3aJadyMi: BBICTPAMBATL JIOTHUYCCKU HEIIPOTUBOPCUMBYIO LICIIOYKY paCCY)KZ[eHI/Iﬁ C
OHOpOﬁ Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUS,

WCIIONB30BaTh IMPH PEIIeHHH yYeOHBIX 3a/a4 COBpEeMEHHBbIE MH()OPMAIMOHHBIE TEXHOJOTHH IS TOWCKA,
CTPYKTYpUPOBaHUS, MHTEPIPETALUHN U TPEACTaBICHUs yueOHON M HayYHO-TOMYJSpHON MH(POPMALNH, TOITy4YeHHOH
M3 Ppa3JIMYHbIX UCTOYHUKOB, KDUTUYCCKN aHAJTIU3UPOBATH MTOJIy4HaCMYyIO I/IH(I)OpMa]_[I/HO;

OOBSACHATh TPUHIUIBI ACWCTBUS MAIIWH, NMPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3inmyaTh YCIOBUS HX
0€3011acHOT0 UCTIOJIF30BAHMSI B TOBCETHEBHOM KU3HMU;

NPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE
MIPOIECCOB OKPYKAOIIETO MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIONB30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOW JKMU3HU ISl OOecrieueHus] 0e301MacHOCTH
npy oOpaleHny ¢ MPUOOpPaMU W TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPAaHEHHsS 3/I0POBbsI M COOIIOACHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHUSI B OKpY Karollei cpene;

paboTarh B TpPYIIE C BBHIMOJHEHWEM pPa3IMYHBIX COIHMANBHBIX pPOJIeH, IUIAHUPOBaTH pPabOTy TPYIIIBL,
palMoOHAJILHO pacnpeaC/IAThL 06H33HHOCTI/I " IUIaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aICKBATHO
OILICHUBATH BKJIA]] K&KIOTO U3 YIACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOH MTPOOIIEMEL.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
HauMeHoBaHUe KoanuecTBO YyacoB
Ne A3TEJI0B U TeM K = dnexkTponnsie (udpoBbIe)
nn| P Bcero OHTPOILH| HIPAKTHIC( 5y a30BaTebHBIE pecypebl
NporpaMmsl ble padoThl | KHe padoT

Paznen 1. ®DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA

11 du3nka 1 METOIbI 9 Bu6nmoreka IJOK
' HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
Bu6nmoreka IJOK
2.1 Kunemaruia 5 https://m.eds0o.ru/7f41bf72
bubmuoreka IIOK
2.2 Aunamuka / https:/m.eds0o.ru/7f41bf72
3aKOHBI COXpaHEHHS B Bubmuorexa LHOK

2.3

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJICKYJISIPHO- 9 1 Bubnmoreka [IOK
' KHHETHYECKOHN Teoprn https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 OCHOBBI TepMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 | somecra Smomme |5 Bubmiorera LIOK
' https://m.edsoo.ru/7f41bf72
MEPEXOIbI
Uroro no pazneny 24
Paznpen 4. SJEKTPOJUHAMUKA
bubmuoreka LIOK
41 JrIeKTpocTaTHIKA 10 1 https://m.edso0.ru/7f41bf72
4.2 gi%i(ToﬁlHeI:II:Hﬁ ToK. Toku 12 1 bubmorexa HOK
' P : https://m.edsoo.ru/7f41bf72
B PA3IMYHBIX Cpelax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBLIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOT'PAMME
11 KJIIACC
KosmuecTBO yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJ10B U TeM B K I (wnppoBsIe)
. E 021 - cer OH;po.]IbeI pa%(Tl/l‘leCKI/l 06pa3oBaTelbHbIe
porp 0 € padoThl € paooThl pecypebl
Pazngen 1. JJIEKTPOIMHAMUKA
MaruutHOE TIOJIE. bub6mmoreka [IOK
1.1 DeKTpoMaruuTHA 11 1 3 https://m.edsoo.ru/7f41c97
sl UHAYKIUS C
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4eckue u butmmoreka [IOK
2.1 ANIEKTPOMArHUTHBI 9 1 https://m.edso0.ru/7f41c97
¢ KoeOaHus ¢
MexaHUYeCKHE U bubmmoreka [JOK
2.2 ANIEKTPOMArHUTHBI 5 1 https://m.edso0.ru/7f41c97
€ BOJIHBI ¢
Bubnunoteka IJOK
2.3 Onruka 10 3 https://m.edso00.ru/7f41c97
c
Hroro o pazneny 24
Pa3zaen 3. OCHOBBI CHHIEITMAJTBHOM TEOPUM OTHOCHUTEJIBHOCTH
OcroBb! . bu6nmoreka IJOK
3.1 CHICHHATLHOU 4 1 https://m.edso00.ru/7f41c97
TEOpUHU c
OTHOCUTCIIBHOCTHU -
Hroro o paznery 4
Paznen 4. KBAHTOBAS ®U3UKA
eMEHThL bubmmoreka [JOK
4.1 . 6 https://m.edso00.ru/7f41c97
KBaHTOBOW ONTHKH c
4.2 CtpoeHue aroma 4 Bubaunoreka ITOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/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/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97
c

4.3

AToMHOE PO

Bbutmmoteka LIOK
https://m.edsoo.ru/7f41c97
[+
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Pazgen 5. SJIEMEHTDI A

CTPOHOMUU U ACTPOPU3UKU

DIIeMEHTHI bubnunoreka [JOK
51 ACTPOHOMUH U 7 1 https://m.edsoo.ru/7f41c97
acTpou3uku [
Uroro mo pa3nemy 7

Pazngen 6. OBOBLIAIOIIEE IOBTOPEHUE

0600 Bu6mmoreka LIOK
6.1 S obone 4 https://m.edsoo.ru/7f41c97

MOBTOPCHUE .

Hroro no pasueny 4

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOBIIO 68 4 7

I[TPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Ne Tema ypoka K/u Hara Hara I1OP
n/m | no/m TIaH dakr
®duzrka — HayKa 0 NpUpo/IE.
1 HayuHble MeTOIBI TO3HAHUSA 1 1.09 BaGamorexa LIOK
Yy Al ' https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIero Mupa
Ponp 1 Mmecto pusuku B
2 (hOopMUPOBAHUHU COBPEMEHHOW HAYYHOU 1 509 Bu6miorexa [JOK
KapTHHBI MUPA, B HpaKTI/IIIeCKOfl ' https://m.edsoo.ru/ff0c33e6
JIeATEILHOCTH JIIOJIEN
MexaHU4YeCcKO€e OBIDKEHHE.
OTHOCHTENIHLHOCTE MEXaHUYECKOTO
3 Bkenns. [lepemerenne, CKOpocTh 1 8.09 Bubmrorexa LIOK
A : p 1 ’ p > ' https://m.edsoo.ru/ff0c3508
yckopeHnue. PaBHoMepHOe
TIPSIMOJIMHEHHOE TBIKCHIC
4 CrapToBasi KOHTpPOJIbHasi padoTa 1 12.09
5 PaBHOYCKOpEeHHOE TTPSMOIMHEHHOE 1 15.09 Bu6mmoreka LJOK
JIBDKEHUE ' https://m.edsoo.ru/ff0c372e
5 CBo0OogHOe nasieHue. Y cKopeHue 1 1909 Butnnoreka L{OK
cB00OO JTHOTO MaJeHUs ' https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nBHXEHHE.
7 JIBrKeHrEe MaTepUAIbHON TOYKH IO 1 22.09 Eubmorea LIOK
p ' https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpunaTun oTHOCUTENBHOCTH | amuest.
8 HMuepumanpHble CHCTEMBI OTCUETA 1 26.09 Bubmrorera LIOK
I pu = " . ' https://m.edsoo.ru/ff0c3be8
epBBIif 3aK0H HproToHA
Macca tena. Cuna. [Ipunnun
9 cylepno3unuu cui. Bropoii 3akon 1 29.09 Bubmmorexa LIOK
yuep I . P 5 : https://m.eds00.ru/ffoc3bes
HproToHa 151 MaTepuaIbHON TOUKH
10 Tpetuit 3akon HeloToHa amst 1 310 Bubmorexa [[OK
MaTepI/IaJ'IBHBIX TOYEK " httDS://m.edSOO.rU/ﬁocsbes



https://m.edsoo.ru/7f41c97c
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11

3akoH BceMupHOTo TsiroteHus. Cua
Tsoxectu. [lepBas kocMmudeckast
CKOpOCTh

6.10

bubmuoreka IJOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

10.10

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0c3el8

13

Cumna tpenns. Kospduunent tpeHus.
Cura conpOTHBIICHHS TIPH ABH)KEHUN
Tena B )KUAKOCTH WK ra3e

13.10

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0c3f76

14

[TocTynarensHOE U BpalaTeabHOE
JBHOKCHUE a0COJIFOTHO TBEPMIOTO Tea.
Mowment cunsl. ITnedo cuibl. YcnoBus
paBHOBECHSI TBEPIOTO TENA

17.10

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0c41a6

15

NMnynbc MaTepraabHON TOUKH,
CUCTEMBI MaTEpPUAIIbHBIX TOUEK.
Nmnynbsc cuibl. 3aKOH COXpaHEHUs
umIynbca. PeakTuBHOE ABHKEHUE

20.10

bubmuoreka IJOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa u MOIIHOCTH CHIIBL.
Kunerndeckast sHeprusi MaTepraIbHOM
Touku. Teopema 00 U3MECHEHUU
KUHETUYECKOU SHEPrun

24.10

Bbubauoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHas SHEPrusl.
[loTeHuunanbHast SHEPTHUS YIPYTo
nepOPMUPOBAHHON MPY>KUHEIL.
[orennmanbHas 3HEprys Tenaa BOIM3H
MIOBEPXHOCTHU 3eMITH

27.10

Bubimoreka IIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHumansHbIE U HENOTEHLIHATILHBIE
cuiibl. CBsi3b pabOTHI
HEIOTEHIUAJIBbHBIX CHJI C U3MEHEHUEM
MEXaHUYIECKOM YHEPTHH CUCTEMBI TEI.
3aKOH COXpAaHEHUs] MEXaHUYECKON
SHEPTrUuu

7.11

Bubimoreka ITOK
https://m.edsoo.ru/ff0c478c

19

Jlabopamopnas paboma Nel
«Hccnedosanue ceazu padomol cuvl ¢
U3MEHEeHUEeM MeXAHUYeCKOll IHepzuu
mena Ha npumepe pacmasceHus
Pe3Un08020 rHcZymar

10.11

20

KonTtpoasnas padora Nel
«Kunemartuka. JlunamMmuka. 3aKoHbI
COXpaHeHHUs] B MeXaHMKe»

14.11

Bubimoreka ITOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-
KHWHETUYECKOM Teopun. bpoyHoBCckoe
nswkenne. Juddysus

17.11

Bubmoreka ITOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBUKECHUS U
B3aMMO/IECIICTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KHUAKOCTEN U
TBEPABIX TEI

21.11

23

Macca monekyn. Konuuecto
Bemectna. [locrosiHHas ABoraapo

24.11

24

TemnoBoe paBHOBecue. TeMmepaTypa
u eé uzMmepenue. [lkana remneparyp
Lenscns

28.11

25

Wneansusiii raz B MKT. OcHoBHOE
ypaBueHue MKT

1.12

Bubmoreka ITOK
https://m.edsoo.ru/ffOc4fde

26

AOcoIroTHas TeMrieparypa Kak Mepa
cpeHel KUHETHYECKON SHEPTUU

5.12

Bubmoreka ITOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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JBIDKEHUS MOJICKYJI. Y paBHCHHE
MenpneneeBa-Knaneitpona

27 3akoH JlansToHa. ['a30BBIC 3aKOHBI 8.12
Jlabopamopnas paboma Ne2
8 «HUccnedosanue 3agucumocmu mMexncoy 12.12
napamempamu cOCMoOAHUSA '
PAa3PeHceHHo20 2azay
29 N3omporeccs! B neanbHOM ra3e U uxX 15.12 Bu6moreka L{OK
rpa(bnquKoe MIpeICTaBIICHNE : https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprust
TEPMOJIUHAMHYECKOM CUCTEMbI U
30 cnoco0b1 e€ n3meHeHus. KommaectBo 1912 Bu6maorexa LOK
TEIIOTHI M paboTa. BuyTtpennsis ’ https://m.edsoo.ru/ff0c5952
SHEPTHs OHOATOMHOTO UAEATHFHOTO
rasa
bubauoreka [JOK
31 Bunsl Temnonepenaun 22.12 https://m.edso0.ru/ff0c5¢36
VY nenbHas TEINIOEMKOCTD BEILIECTBA. - oK
32 KonudecTBo TemioTs! npu 26.12 hgp;l;(géeﬁzi.ru/mcswe
Terionepenade. AnuabaTHBIA IpoIiece
33 ITepBblii 3aKOH TEPMOJIUHAMUKH U €TO 29.12 BuGmorexa [JOK
IIPUMCHCHHEC K U30IIpoLcccaM ' https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporieccoB B
34 B . 9.01 Bubmuorexa LOK
HPHUPOAC. BTOPOH 3aKOH : https://m.edsoo0.ru/ff0c6230
TePMOIUHAMHUKHU
35 IIpunuun aeiicreus u KIIJ tennooit 1201 Bu6imoreka LIOK
MAaIlIMHBL ’ https://m.edsoo.ru/ffoc600a
36 Hukn Kapao u ero KI1J 16.01
JKOJIOTHYECKHUE MTPOOIEMBI
37 P 19.01
TETIOAHEPT e THKH
38 O6o06maronmii ypok «MosekynsapHas 93.01 BuGmnorexa LJOK
¢uzuka. OCHOBBI TEPMOAMHAMHKI : https://m.edsoo.ru/ff0c6938
KonTpoasnas padora Ne2 i oK
39 «Mostexyasipaas ¢puznka. OCHOBbI 26.01 h&;ﬁg;’;&;gm/ﬁowﬁo
TEePMOAHMHAMHKN»
40 [TapooGpa3oBaHue 1 KOHICHCAIIUS. 3001 Bubmmoreka [OK
I/IcnapeHHe U KUIICHHUEC ) https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHASI U OTHOCHTEJIbHAS 202 Bu6maoreka I[OK
BJIKHOCTH Bo3/yxa. HachlmeHHbIi nap ' https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
o Bubimoreka ITOK
42 amop¢HbIe Tella. AHU30TPONHS CBOICTB 6.02 0. 02httos//m.edsoo.ru/ff0c13.0
KpucTaiuioB. JKuikue KpUCcTasuibl. 265f0
CoBpeMeHHbIE MaTepUAITbI
[TnapieHne ¥ KPUCTAILTU3AIIHSL.
bubmuoreka IJOK
43 V nenpHas TEIIoTa IUIaBJICHUS. 16.02 https://m.edsoo.ru/FfOC6708
Cybnumanus
bubmiorexa LIOK
44 VYpaBHeHHe TemoBoro Oananca 20.02 https:,,m_eds(i.m,ﬁowgzo
DnekTpu3anus TeNl. DICKTPUICCKHA
bubmuoreka I[JOK
45 3apsia. JIBa BUJa 3IIEKTPUYECKUX 27.02 https://m.edsoo.ru/ffocbce
3apsa0B
[IpoBoAHUKY, TUIICKTPUKH U
Bubmoreka ITOK
46 MOJTyTIPOBOJHUKH. 3aKOH COXPAHEHUS 1.03 https://m.edsoo.ru/ff0cebee
JNEKTPUIECKOTO 3apsiia
47 B3aumoeiicTBre 3apsi0B. 3aKOH 5.03 Bu6mmorexa LOK
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6bcc

Kynona. ToyeuHbli 351€eKTpUUECKUNA
3apan

https://m.edsoo.ru/ffOc6ced

48

Hanpsx€HHOCTD 21EKTPUUECKOr0
nons. [puHuun cynepno3uiuu
3NEKTpUUECKUX noJier. Jlunun
HaOpsHKEHHOCTH

12.03

Bubimoreka ITOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cuit a5ekTpoCcTaTHYECKOTO
noid. ITorennuan. PazHoctb
MMOTEHIIAAIOB

19.03

Bubimoreka ITOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " OUBJICKTPUKU B
OJICKTPOCTAaTUYCCKOM II0JIC.
HI/ISHCKTpI/I‘IeCKaﬂ MPOHUIIACMOCTDH

22.03

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0c7018

51

OnexktpoéMKocTh. KoHmencaTop

5.04

Bubimoreka ITOK
https://m.edsoo0.ru/ff0c7126

52

DIEeKTPOEMKOCTH ITIOCKOTO
KOHJICHCATOpa. JHEPTHS 3apSHIKECHHOTO
KOHJIEeHCAaTopa

9.04

Bubimoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopamopnasa paboma Ne3
H3zmepenue rnekmpo mkocmu
KOHOeHcamopa

12.04

54

[IpuHuun gecTBUS U NPUMEHEHUE
KOHJIEHCAaTOPOB, KOITMPOBAIEHOTO
anmapara, CTpyHHOro IpUHTEPA.
DJIEKTPOCTATHYECKAS 3AIIUTA.
3a3eMIIeHnE IEKTPOIPHOOPOB

16.04

55

OnexTpuyecKkuil TOK, YCIOBUS €ro
cymectBoBaHUs. I10CTOSHHBIN TOK.
Cuna toka. HanpsokeHue.
Conpotusnenue. 3akodH Oma 15t
y4acTKa LenH

19.04

56

IMocemoBatensHOE, TapaIeIbHOE,

CMCUIaHHOC COCANMHCHNE ITPOBOJHHUKOB.

Jabopamopnan padoma Ned
«H3yuenue cmeuwtanno2o coeOunenus
pe3ucmopogy

23.04

Bubimoreka ITOK
https://m.edsoo.ru/ff0c74f0

o7

PaboTa 1 MOIIHOCTH MEKTPUIECKOTO
ToKa. 3akoH Jxoymnsa-Jlenma

26.04

Bubimoreka ITOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa /st TOTHOH (3aMKHYTOM)
anexkTpuueckoit renu. Koporkoe
3ambikanue. JlJabopaTopHas paboTa
«M3mepenne D/1C ncTouHnka Toka U
€ro BHYTPEHHETO COITPOTUBICHUS

30.04

Bubmoreka ITOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpoHHAas MPOBOANMOCTH TBEPIBIX

METaJUIOB. 3aBUCUMOCTh
COINIPOTUBJIEHUS METAJJIOB OT
TeMrepaTypbl. CBEpXIIPOBOIUMOCTH

3.05

60

DONEeKTpUYECKHil TOK B BAKyyMe.
CBo¥iCTBa 3JIEKTPOHHBIX ITyYKOB

7.05

61

[onynpoBogHKKH, HX COOCTBEHHAs U
MIpUMECHas IpoBoauMocTh. CBOMCTBA
p—n-nepexona. [TonynpoBoHUKOBBIE
MIPUOOPEI

10.05

Bubimoreka ITOK
https://m.edsoo.ru/ffOc84ae

62

DNeKTpuYecKuil TOK B pacTBOpax u
pacruiaBax 3JIeKTPOJIUTOB.
DNEeKTPONUTHIECKAsT JUCCOIHAIINS.

14.05

bubmuoreka IJOK
https://m.edsoo.ru/ff0c82ba
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DNeKTpoIn3
DIEeKTPUYECKU TOK B Ta3ax.
63 CaMOCTOSTENbHBIN U 1 17.05 Bubmotexa [JOK
HECaMOCTOSTEIbHBIN pa3psii. MOJIHUSL. ' https://m.edsoo.ru/ff0c84ae
[Inazma
64 HpOMe)KyTO‘IHaﬂ aTrrecranus. 1 21.05 Bubnmoreka IJOK
Kountpoannas padora. ' https://m.edso0.ru/ffoc86fc
DneKTprUIecKrue IPHOOPHI U
65 YCTPOWCTBA U UX MPAKTUICCKOE 1 24.05 Bubmorexa LJOK
npuMeHeHye. [IpaBuia TeXHUKH ) https://m.edsoo.ru/ff0c88be
0e30MacHOCTH
66 O06o06atonuit ypok 1 Bu6maorexa LOK
<<3J‘I€KTpOI[I/IHaMI/IKa>> https://m.edsoo.ru/ffOcBaBa
67 PesepBHblii ypok. KoHTponpHas 1 Bu6mioreka [JOK
pabota 1o Teme "DJIeKTpoauHAMUKA" https://m.eds00.ru/ff0c8c56
68 PesepBHbIii ypok. O000IIa0mui ypok 1 Bubmuorexa LJOK
o temam 10 xJ1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
11 KJIIACC
] eMa ypoka oauy | JlaTta ara JIEKTPOHHbIE
N T K 9
n/n €CTBO | IUIaH daxr uudposBbie
4acoB o0pa3oBaTesibHbIE
pecypcsl
[TocTosIHHBIE MAarHUTHI U MX B3aUMOJICHCTBHE.
o Bubmmorexa [IOK
1 MaruautHoe HOHC.VBGKTOP MarHMTHOW WHAYKLIWH. 1 https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHIYKITUN
5 MarsuTHOe 10JIe MPOBOAHUKA ¢ TOKOM. OIBIT 1 Bubmiorexa [JOK
Opcrena. BzaumoeiicTBre IPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0co8fe
3 JlaboparopHas padota «3ydeHne MarHUTHOTO 1 BuGmorexa [JOK
MOJIA KaTyIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TTOJISl HA IPOBOIHHUK C
4 tokoM. Cuna Ammnepa. JlaGopaTopnasi pa6ora 1 BuGmorexa [{OK
Nel «MccienoBaHue AeiiCTBUS IOCTOSTHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBre MarHUTHOT'O TIOJIS HA IBHXKYTITYHOCS - HOK
HOJIMOTCKA
5 3apspkeHHylo yactuiy. Cuna Jlopenna. Pabora 1 https://m.edsoo.ru/ff0cOdf4
cuiibl JIopeHna
OnekTpomarauTHas HHAyKus. [loTok BekTopa
6 MarauTHOM HHAYKIWH. DJC uHAYKITNH. 3aKOH 1
AJIEKTPOMArHUTHONM nHAYKun dapajies
7 JladopaTtopHas padora Ne2 «MccinenoBanue 1 BuGimoreka LIOK
SIBJICHUS JIEKTPOMATHUTHOH WHIYKIHI) https://m.edsoo.ru/ff0cal50
MNanykTuBHOCTS. SIBNenne camonHaykwm. D/[C . oK
bubnuoreka L
8 CAMOWMHJYKIIMH. DHEPrUsl MATHUTHOTO TIOJIS 1 https://m.edsoo.ru/ff0ca600
KaTYIIKHA C TOKOM. DJIEKTPOMAarHuTHOE TOJIe
TexHUYEeCcKUE yCTPOUCTBA U UX PUMCHCHUE!
9 MTOCTOSTHHBIE MarHHUTHI, 3JIEKTPOMArHUATHI, 1
3JICKTPOIBUTATENh, YCKOPHUTEIH JIEMEHTAPHBIX
YACTHII, MHTyKITUOHHAS TICYhb
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Oo6o06maronuil ypok «MarHuTHOE IT0JIE.

Bubnmnoreka [JOK

10 )
DNeKTpOMarHuTHAsT HHTYKITHSDY https://m.edso0.ru/ff0cab82

11 Koutpoabhas pa6ora Nel «MardutHoe noJie. BuGmorexa [[OK
DJIeKTPOMATHUTHAS MHAYKIH» https://m.edsoo.ru/ff0cad58
CBoOO0IHBIC MEXaHUYECKUE KOJICOaHuSI.

12 I'apmonnueckue KojaeOaHus. Y paBHEHHE BuGorexa LIOK
rapMOHHYECKHX Kojiebanuii. [IpeBparenne https://m.edsoo.ru/ff0caf06
SHEPTHU
JlaGopaTtopHas pabota «MccnegoBanue

13 3aBHCUMOCTH TIEpUO/Ia MAIIBIX KOJIeOaHuH rpy3a
Ha HUTH OT JAJIMHBI HUTH U Macchl Ipy3a»

KonebarensHblit KOHTYp. CBOOOTHBIE
3IIEKTPOMArHUTHBIE KOJIEOAHHS B HACATEHOM . HOK
HOJIHOTCKA

14 K0JIeOaTEIbHOM KOHTYpE. AHAIOTHS MEXKAY https://m.eds0o.ru/Ff0ch820
MEXaHUUYECKHUMH U AJIEKTPOMAarHUTHBIMHU
KOJICOaHUSIMH

15 ®opmyrna TomMcoHa. 3aKOH COXpPaHEHUS SHEPTUU B Bubmiorexa 1JOK
UICATbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
I[IpencraBieHue 0 3aTyxaMuX KOJIeOaHUSX.

16 BeIHYXIeHHBIC MEXaHUYECKHE KOJICOaHHSI. Bubnmorexa [OK
Pe3onanc. BeIHYKIEHHBIE JIEKTPOMATHUTHBIE https://m.edso0.ru/ff0cbb86
KoJieOaHust
Ilepemennsrii Tok. CHHYCOMTATBHBIN

17 MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. Bubmnorexa [IOK
AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHUE CUITBI https://m.edsoo.ru/ffocbd34
TOKa ¥ HAaIPsHKECHUS

18 Tpancdopmarop. [IponsBoacTso, nepenaya u
notpebIieHre MEKTPUIECKON SJHEPTHH
VY CTpoicTBO M PAaKTHYECKOE TPUMEHEHHE - HOK

HOJIMOTCKA

19 DJEKTPUIECKOrO 3BOHKA, TeHEpaTopa https://m.edsoo.ru/ff0cc324
NePEeMEHHOT0 TOKa, JIMHUH dJIeKTponepeaay
DKOJIOTHYeCKUe PUCKH NIPU MPOU3BOJICTBE

20 aneKkTpodHeprun. Kynbrypa nenons30BaHus
SIICKTPOIHEPTHHU B TIOBCEAHEBHOM )KU3HU
MexaHu4ecKHe BOJIHBI, yCIOBHS

21 pacnpoctpanenus. [lepuoa. CxkopocTs Bubmorexa [{OK
pacrpoCTpaHeH s U JUTMHA BOJHBL. [Tonepeynble u https://m.edsoo.ru/ff0ccasd
IPOJIOJIEHBIE BOJHEI

29 3Byk. CKOpOCTh 3ByKa. | poMKOCTH 3ByKa. BricoTa Bu6morexa LIOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 DNeKTpOMarHuTHBIC BOJTHBI, UX CBOWCTBA U Bu6morexa LIOK
ckopocTts. Llkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 IIpuHuuIel paguocssizy u TenesuacHus. Pazsurue
cpeacTB cBsi3u. Pagnonokarius

o5 KonTpoabhas padora Ne2 «Kosiedanus n Bubmorexa [[OK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHeliHOE pacpoCTpaHEHNE CBETA B - HOK

V) ) HOJIMOTCKA

26 OJIHOPOIHOM cpefe. ToueuHbI HCTOYHHUK CBETA. https://m.edsoo.ru/Ff0cd350
JIyud cBera

97 OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHHS CBETA. Bu6morexa LIOK
ITocTpoenne n300pakeHuii B ITIOCKOM 3€pKae https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cBera. [lonHoe BHyTpeHHEE

28 otpaxenue. [IpeenbHbIil Yro MoIHOro Bubmorexa LOK

BHYTPEHHETO OTPaKECHHS

https://m.edsoo.ru/ff0cd7f6
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JlaGopaTtopHas pabota «/3mMepeHne mokazaTess

Bubmmorexa IIOK

29 HpeHOMHCHI/IH CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 Jlunser. [ocTpoeHune n300pakeHU B JINH3E. Bubmorexa [OK
®dopmyia TOHKOH JHH3BI. YBETHUCHHUE JTNH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHas padora Ne3 «Uccnenopanne
CBOWCTB M300pakeHHii B THH3AX)
Hucnepcus cBera. CI0XKHBINA cOcTaB OeI0ro
32 cserta. I[Ber. JlJaboparopHas pabdora
«Habmronenne nucnepcuu cBeTa
33 Untepdepenuns ceera. Audpaxums cera. Bubumorexa LJOK
JudpaxponHas pemérka https://m.edsoo.ru/ff0ced22
34 TTonepedynocTs cBETOBBIX BOJH. [lonspusarius Bu6smorexa LIOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTrueckre mpruOOpsI U YCTPOICTBA U YCIOBHUS
ux 6e30MacHOTO MPUMEHEHHUS
['paHUIIbI IPUMEHUMOCTH KJIACCUUECKOU
36 ! o Bubmorexa [IOK
MexaHukd. [locTynaTel ciennaibHON TeOpHH https://m.edsoo.ru/ffOcfS62
OTHOCHUTEIFHOCTH
37 OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. BuGmorexa [{OK
3ame IeHHE BPEMEHH U COKPAIIICHHE THHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
38 CBsA3b MACCHI C SHEPTUEN M HMITYJIbCOM. DHEPTHS bubmorexa LIOK
: https://m.edsoo.ru/ffOcfc68
TTOKOS
39 Koutpoabnas padora Ne3 «Ontuka. OCHOBBI Bubmiorexa LIOK
CHEeNUAILHOM TEOPHH OTHOCHTETbHOCTH» https://m.edso0.ru/ffOcf6f0
40 ®otoubl. Popmyna [Inanka. DHEpPrus U UMITYJIbC BuGnnorexa [OK
¢dotoHa https://m.edsoo.ru/ffOcfe16
41 OtkpbiTHE ¥ HcclieoBanue Gporodddekra. BuGmorexa 1{OK
Omnbite! A. IT'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poroaddekra. YpaBHeHre DUHIITEHHA
Bubmmorexa [IOK
42 s porodpdexra. «KpacHas rpanuna» httos://m.edsoo.ru/ff0d015e
doroaddexra
43 JlaBnenue ceera. OnbiThl I1. H. JIeOenena. BuGmorexa [[OK
XI/IMHLICCKOG ﬂeﬁCTBHe cBeTa https://m.edsoo.ru/ff0d04a6
TexHu4ecKue yCTpOHCTBA U IIPAKTUYECKOE
44 npuMeHenue: GoToanemMeHT, (oToNaTIuK,
COITHEYHast OaTapesi, CBETOIHO]]
45 Pemenune 3amad mo Teme «3J1€eMEHTE KBAHTOBOM Bubmiorexa LIOK
ONTUKI» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. Onbitel Pezepdopaa mo s HoK
HOJIMOTCKA
46 paccesiHuto o-dactwuil. [ImaneTapHas Moaeb https://m.edsoo.ru/ffod091a
aToma
Bubnroreka [JOK
47 [ocrynaret bopa https://m.edsoo.ru/ff0d0afa
Wzmyuenue u noriomieHne (OTOHOB IpU
48 Mepexojie aToMa C OJJHOTO YPOBHS SHEPIUU HA Bumiorexa LIOK
p \,H at yp p https://m.edsoo.ru/ff0dOafa
Jpyroil. Buspl ciekTpos
Bosnossie cBoiicTBa yactuil. Bosnbl ge bpoitis.
49 KoprmycKynspHO-BOIHOBO# Ayanusm. CIOHTaHHOE pubmiorka IOIC
PIYCKYJIAp ny . https://m.edsoo.ru/ff0d0ca8
Y BBIHY>KJICHHOE U3JIyUYCHHE
OTKpBITHE PaANOAKTUBHOCTU. ONBITHI
50 Pesepdop/ia o onpeieiecHUIo cocTaBa Bumarea LOK
pPPOpA pen https://m.edsoo.ru/ffod0fd2
PaOaKTUBHOTO M3ITyUYCHHS
51 CeaoiicTBa anbda-, 0eTa-, raMMa-U3IydCHHUI.
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Bausiaue pPaanOaKTUBHOCTH Ha KHUBBIC
OpraHU3MbI

52

OTKpBITHE IPOTOHA U HEWTpOHA. V30TOMEI.
Anbda-pacnag. DIeKTPOHHBIN U TTO3UTPOHHBIHA
Oera-pacnaz. 'amMmma-u3nyueHue

Bubnmorexa IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3U HyKJIOHOB B siipe. SlnepHbie
peakuuu. SAnepusiii peaktop. [IpoGnemsl,
NEPCIEKTUBBI, 3KOIOTUIECKUE ACIIEKTHI SIACPHOI
SHEPreTUKU

Bubnmorexa IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTHIBI. OTKpPBITHE TTO3UTPOHA.
MeToapl HabIIOACHNS U PEerucTpalyuu
aNeMeHTapHbIX YacTull. Kpyrislii cron
«DyHnameHTanbHbIE B3auMoIecTBUsL. EqUHCTBO
¢bu3nUecKol KapTUHBI MUPa»

Bubnmmorexa IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 Heba. Co3Be3aus, ApKue 3BE3IHI,
IJIAHETHI, UX BUAUMOE nBrKeHne. ConHedHas
cucremMa

56

Comuue. CoHeuyHas akTUBHOCTE. MICTOUYHUK
suepruu CoJHIIa U 3BE3]

57

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
TJIaBHOM MOCJIEA0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€31. CoBpeMeHHbIE MTPEACTABIECHUS O
MIPOUCXOXKIEHUH U 3BoJroIK CosHLa U 3BE3]

58

Muneunsiii [lyte — Hama [Nanaktuka. [lonoxenue
n newxenne Coinna B ['agaktuke. I 'anakTHKH.
UEpHbIe IBIPHI B siAPAX rajJakTUK

59

Bcenennas. Paz0eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkToBoe n3nyueHue.
MerarajakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUH
Koutpoabnas padora Ned «IjaeMeHTHI
ACTPOHOMMH M ACTPOPUIUKID)

61

O6o06maroumii ypok. Posib ¢pusnku u actpoHOMUR
B 9KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMANILHON M ATHYECKOH cepax AedaTeIbHOCTH
YeJI0BeKa

62

O6o06matomuii ypok. Poib u MecTo (u3uku u
aCTPOHOMHUH B COBPEMEHHOM HaydHO# KapTHHE
Mupa

63

IIpome:kyTounas arrecrauus. KoHTpoabHas
padora.

64

Oo6o06miaromuii ypok. Ponb ¢pusnueckoid Teopun B
(GhOpMHUPOBAHUH MPEICTABICHUN 0 PU3MUECKOM
KapTHHE MUpa

65

Oo6o06matommit ypok. Mecto usuueckoit
KapTUHBI MHUPa B O0IIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIC

66

PeszepBHBIi ypok. MarauTtHoe nose.
OneKTpOMarHuTHasi HHIYKIHS

67

Peseprubiil ypok. Ontrka. OCHOBBI CHIEITHATBHON
TEOPUHU OTHOCHUTEIILHOCTH

68

Pesepnbrii ypok. KBanToBas ¢usrka. DIeMEeHTHI
ACTPOHOMUU U aCTPOPUIUKU

Bubroreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O IIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

1. T'.A. Msakumes, b.b. Byxosues, H.H. Corckwuii / Ilog pen. H.A.IlapdentoeBoit, @usuka. 10 knace. ba3zoBbiii
YPOBEHB (KOMIUIEKT € 3JIEKTPOHHBIM NpuiioxkenueM). — M.: [IpocBemenue, 2017

2. T.4. Maxumes, b.b. Byxosues, H.H. Corckuii / ITog pen. H.A.IlapdenTtheBoit, @usuka. 11 knace. bazobrii
YpOBEHB (KOMIUIEKT C 3JIEKTPOHHBIM IpriioxerneM). — M.: Ilpocsemenue, 2019.

METOJUYECKHUE MATEPUAJIBI U151 YYUTEJISA

1. lenwdrar U. M.. I'eanenmreiin J1.3., Kupuk JI. A. 1001 3agaua o (pusmke ¢ 0TBETaMU, PEIICHUSMU.
M: Hnekca, 2003.

2. Hunaktndyeckue matepuainsl Ousuka 11 xnace / A.E.Mapon, E.A.Mapon. — M.: M3gaTenscTBoO
«dpodar, 2014.

3. JleMoHCTpalmoHHbIe ONBITH IO (hn3nke B 8—10 Kitaccax cpegHe mIkonsl moax penakiumeit JILA.
ITokposckoro. M: IIpocsenienue, 1980.

4. 3opun H. U. DnektuBHbIi Kype «MeToasl pemenns ¢pusndeckux 3aaau»: 10-11 kmaccol. -M.:
BAKO,2007.

5. Kabapauu O.0., Opnos B.A. DxciepumenTanbHble 3aaanus 1o ¢pusuke 9-11 kmaccst - M.; Bepoym-M,
2001

6. KacpsiroB B.A. ®usuka. 10 ki1.: yaeOHUK i1 00111e00pa3oBaTeNbHBIX yupexaeHui. -M.: JIpoda, 2002.

7. KacpsiHoB B.A. ®usuka. 11 ki1.: yaeOHUK Ji1s 0011e00pa3oBaTeNbHBIX yupexaeHui. -M.: JIpoda, 2002.

8. Mapon A.E. ®uszuka. 11 knacc: muaaktudeckue marepuansl. -M.: JIpoda, 2010.

9. PeivkeBuy A.I1. Coopuuk 3amad o ¢pusmuke 10- 11 knacesr: 7-e u3a. - M.; poda, 2003

10. CrenanoBa ['H. Coopnuk 3amay mo ¢gusuke. 10- 11 kmacc. — M.: Ilpocsemenue, 2003.

11. ®poHTanbHBIE TabopaTopHbie paboTh! Mo ¢usnke B 7-11 kimaccax o0meo0pa3oBaTeNbHBIX YUPEKICHHINA:

nop pen. byposa B.A., Hukudgoposa I'.I'. - M.; [IpocBerienue, «YueOHas nutepatypan,1996

12. TemaTrueckre KOHTPOJIBHBIC M CAMOCTOSTEIbHBIEC pa0oThI 1o usuke 11 kiacc / O.U. I'pomiea. — M.
NzpaTenncTBO «OK3amen», 2012 r.

13. [Tatanuna A.B., Pa6oune nporpammel, ®usnka, 10-11 kmaccsl. — M.: [Ipoceemenne, 2017.

Criucok nuTepaTypshl AJ1s1 yUaIuXCs.

1. I'mobanpHBIE TPOOIIEMBI COBpeMEHHOCTH. - M.: Mpicib, 1991.

2. I'mpenox @. U. Dxonorus, nusuinmnsanus, Hoocdepa. - M.: [Ipo—csemenne, 2000.

3. b.U. I'puruenko «Kaxk pemiats 3agauu no ¢pusuke» HITO «Mup u Cembs-95», Cankr-IlerepOypr, 1998r.
4. Kabapaun O.D., Opnos B.A. «®usuka. Tects! 10-11 knaccbr»: yuebHO-MeToaMUYeCKOe mocobre, Mockaa.
«dpodar, 2000r.

S. HoBoasopckast E.M., ImutpueB 3.M. «CoopHuUK 3a1a4 110 HU3UKE IS BTY30B C pEHICHUSIMIY», M.,
«OHHUKC 21 Bek» «Mup u O6pazoBanuey, 2003r.

6. CaBuenko H.E. Pemenue 3anau no ¢usuke: Crpas. mocobue. - MH.: Beicu. mk.., 1988.

7. Tpodumona T.U. «CO0pHUK 33124 110 Kypcy GU3UKH € pemieHusIMu», M., «Bricmias mkonay, 2002r.
8. Ueptos A.T'., BopoObeB A.A. «3amaunuk no ¢pusuke», M., ®usmatiut,2003 r.

OOHoBnenne conepxaHusi 00y4deHHsT (DUM3MKE OCYIIECTBIEHO HA OCHOBE CJEAYIOUIMX HOPMAaTHUBHBIX
JIOKYMEHTOB, PETJIAaMEHTHPYIOIINX OCHOBHOE 0011ee U cpeaHee od1iee 00pa3oBaHue:
— @enepanpHbBI 3aK0H 0T 29 nexabps 2012 r. No 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanmmy;
— dexpepanbHBI rOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOT'O 0011ero 00pa3oBaHus (YTB. IPUKA30M
Munnpocsemenust Poccuu ot 31 masg 2021 1. Ne 287);
— MDepepalbHBIA TOCYAapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAAPT CpeaHEro o01ero oopasoBanus (YTB. IPUKA30M
Muno6prayku Poccuu ot 17 mas 2012 1. Ne 413);
— MdenepanbHas 00pazoBaTeNbHas MPOrpaMMa OCHOBHOTO 001Iero oopa3oBanust (YTB. MpUKa3oM MUHIIPOCBEIIECHUS
Poccum ot 18 masg 2023 r. Ne 370) (manee — @OIT OO0);
— MdenepanbHas 00pazoBaTeNbHas MPOrpaMMa cpeiHero ooiiero oopa3zoBanus (yTB. IPUKa30M MHHITPOCBEICHUS
Poccunm ot 18 mast 2023 r. Ne 371) (manee — @OIT COO);
— depepanbHbIe paboyre NporpaMMbl o yueOHoMy npenmeTy «Dusnka» (0CHOBHOE o0liee U cpeanee oouiee



obpazoBanue; 6a30BbIi U yrIyonénueri ypoan) (mamee — ®PIT OO0 U ®PII COO); 3

— mpuka3z Munmnpocsemenns Poccun ot 21 despains 2024 r. Ne 119 «O BHeceHnn n3MeHeHH# B mpuitoskeHns Ne 1 1 Ne
2 k mpukasy MunucrepcTBa npocsenienus: Poccuiickoit @eneparyu ot 21 centsaops 2022 1. Ne 858 «O0 yTBep)AeHUH
(henepanpHOTO TIepedHsT y4eOHUKOB, TOMYIIIEHHBIX K UCTIOIB30BAaHUIO TIPH PEaH3alii UMEIOIINX TOCYAapCTBEHHYIO
AKKPEIUTAIINI0 00pa30BaTEIbHBIX MTPOTrPaMM HAYaILHOTO O0IIEeTro, OCHOBHOT'O OOIIET0, CPEIHETO O0IIeTo
00pa3oBaHMsl OPraHU3aALUSIMHE, OCYIECTBISIFOIIUMH 00pa30BaTEIbHYIO JESITENbHOCTh H yCTAHOBICHUS MTPEIeIIbHOTO
CPOKa UCTIOIH30BAHUS NCKIIOYEHHBIX YICOHUKOBY.
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