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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus U KoHuenum
npenojiaBanus yuyeoHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

- ®epnepanbHoro 3akoHa ot 29 nexadps 2012 r. Ne 273-03 «O6 oOpa3zoBaHuu
B Poccutickoi ®denepanumny;

—  ®enepanbHOr0  rOCYJAapCTBEHHOTO  00pa3oBaTEIbHOIO  CTaHIApTa
OCHOBHOTO 00111€T0 00pa3oBanus (yTB. nprukazoM Munnpocsenienus Poccuu ot 31
Mas 2021 r. Ne 287) (manee — ®I'OC O0OO0);

— @enepanbHOro TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAHIAPTa CPEIHETO
oOmiero oOpazoBanus (yTB. npukazoM MunoopHayku Poccun ot 17 mast 2012 r. No
413) (manee — ®I'OC COO);

— mpuka3za Munnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHHM W3MEHEHUU B (QefepalbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN
CTaHJapT cpenHero  oOmero  oOpa3oBaHUs,  YTBEPKIAEHHBIM  MPUKA30M
MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r.
Ne 413y);

— @epepanpHOl  00pa3oBaTEIbHOM MPOTPAMMBI  OCHOBHOTO  OOIIIETro
oOpazoBanus (yTB. nmpukazoMm Munnpocsemienust Poccun ot 18 mas 2023 1. Ne
370) (manee — ®OIT OOO0);

—  @epepaibHOM  00pa3oBaTENbHONM  MPOrpaMMBl  CPEHETO  OOIIEro
oOpazoBaHus (yTB. mpukazoM Munnpocsemenuss Poccun ot 18 mast 2023 1. No
371) (manee — ®OIT COO);

— @enepanbHOl pabouel MporpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs
y4eOHOro mpenMeTa « XuMus» (06a30BbIid U yriayonénusiii yposam) (nanee — OPII
000);

— @enepanpHOl paboueil mporpaMMbl CpPEAHEro OO0Iero oOpa3oBaHUS
y4eOHOro mpeameTa « Xumus» (06a30BbIil U yriyonéHuueiil ypoBHu) (nanee — OPII
COO);

— npuka3za Munnpocsemienusi Poccun ot 21 despans 2024 r. Ne 119 «O
BHECEHUU H3MeHeHMil B mpuioxkeHuss Ne 1 m Ne 2 k mpukazy MuHucrepcTBa
npocBemieHust Poccuiickoit ®denepannn ot 21 centsadps 2022 r. Ne 858 «O6
yTBEepXKJIeHUH  (enepalibHOrO  NepeuHs  y4eOHHUKOB,  JOMYyUIEHHBIX K
WCIIOJIb30BAHUIO TMPU pealr3aldyd HUMEIOIIMX TOCYJApCTBEHHYIO aKKPEAUTALIMIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUs OpPraHU3AIMAMHU, OCYIIECTBISIIOUIMMU 00pa30BaTEIbHYIO



JEATEIIBHOCTh U YCTAHOBJIEHUS MPEAEIBHOIO CPOKA UCIOJIb30BAHMS UCKIIFOUEHHBIX
y4eOHHUKOBY;

- VYyebnoro MJIaHa OCHOBHOTO o011iero o0pa3oBaHUs
I'OCYIAPCTBEHHOI'O BIOJDKETHOI'O OBHIEOBPA3OBATEJIBHOI'O
YUPEXJEHUA «CPEJHAA IKOJIA «<HEBCKAS» 'OPOJCKOI'O OKPYT'A
MAPUVYIIOJIby JJOHELIKOM HAPOJIHOW PECIIYBJIMKU Ha 2024- 2025
y4eOHBIN ToJ1 (B COOTBETCTBUU C MpHKa3zoM MuHucrtepcTBa npocsemienus PO or
31.05.2021 Ne 287 «OO6 yTtBepxkiaeHuu (eneparbHOro rocyIapCTBEHHOTO
CTaHJapTa OCHOBHOrO 0OIIero oOpa3oBaHUs», HAa OCHOBaHUM ¢eaepalbHON
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs, YTBEPKIEHHOM
npukazoM Munuctepcta npocserienust PO ot 16.11.2022 Ne 993);

- VYcraBa I'oOCYIAPCTBEHHOI'O BIO/PKETHOI'O
OBIIEOBPA3OBATEJIbHOI'O  VYPEXJIEHUA  «CPEJHAA  IIKOJIA
«HEBCKASI» TOPOJICKOI'O OKPYT'A MAPHUYIIOJIb» JOHEIKOM
HAPOJIHOM PECITYBJIMKU (HoBas penakuus), yTB. IlprkasoM MuHucTepcTsa
oOpazoBanusa u Hayku Jlonernkoir Hapognoit PeciyOnuku ot 21 utons 2024 r. Ne
432.

[Tporpamma mo ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABIIMBAET PEKOMEHyEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM U Pa3JieioB
y4eOHOTO mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKK y4eOHOTrO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIIUXCH.
[Iporpamma mo ¢Qusuke ma€r mpencTaBieHHWE O LENAX, COACpPKAHWUHU, OOIIen
CTpaTeTuu OOYy4YeHHWs, BOCTHUTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaebHoro npenmera «Pusnka» Ha yriIyOJIEHHOM ypOBHE.

N3yuenne kypca ¢uszukud yriayOJaE€HHOTO YPOBHS IO3BOJISET PEaM30BaTh
3a/1ayu MPOPECCUOHATILHON OpHEHTAIIMK, HATIPABJICHO HA CO3/IaHME YCJIOBHUM IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
oOyyJarommmcsi, KOTOpble HEOOXOAUMBI JUIsl TPOJOJKEHUS oOoOpa3oBaHUsA B
OpraHu3anusx Npo(ecCUOHAaTLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIIUATLHOCTSIM.

B mnporpamme 1o ¢usnke OmpenensioTcs IUTAaHUPYEMbIE pPE3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeJAMETHBIe, TpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOW It pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOMBIIHX
mporpamMmy 10 (U3MKE HA YPOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yIITyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3HKKH Ha yIIyOJIEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIHTATHI IO TO/1aM O0YUYEHUS;



coaepkanue yueOHoro npeamera « Ou3ukay 1mo rogam 00y4eHHUs.

[Iporpamma 1o @Qu3MKEe HMEET NPHUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3UKH JIJIs1 COCTABJICHHS CBOMX PAOOYHX POrpamMM.

[Iporpamma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUYHUTENEH U
MPEAOCTABISAECT BO3MOKHOCTH IS pealii3aldyd  Pa3JIMYHbIX METOANYECKUX
MOJIXOJJOB K MpEenoAaBaHuio (U3UKH HAa YriayOJIEHHOM ypOBHE TpPHU YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpy»katoieM mupe. LLkonpHbIN Kype (U3NKH — cCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME M AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENEeNUIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, NOJIYYeHHs] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAyYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHUM NMPUMEHSATh HAYUHBIN
METO/]I IO3HAHMSI TP BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUIM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 001Iero 00pa3oBaHus MOJ0XKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (pusuku
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBiIseTCS
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnosiara€T MCIOJb30BAHUE
IYMAaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MPEeAnojaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCsi Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanu3yercs TNOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
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KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

OcBoeHue cojiepKaHusl MPOrpamMMbl MO (PU3MKE JOHKHO OBITH TOCTPOEHO Ha
IPUHILINAINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. yia pusuku peanuzanus 3TUX
IPUHLIAIIOB 0a3MPyeTCsl Ha UCIIOJIb30BAaHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHicTBYyIomero ¢akropa ydeOHoro mporecca. (s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOUYAIOLIETO (PPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI P HU3YYEHUH HOBOIO
MaTepuana, 1abopaTtopHble padOThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zauuyd (QU3MYECKOro TNpakTUKyma. B mepBom ciywae
NPaKTUKyM HpoBoAuTcs 100 B KoHue 10 u 11 kmaccos, 100 mocie nepBoro u
BTOPOr0 TMOJIYTOOUM B KaXIOM M3 3THX KjaccoB. Brtopoil cmocod — 370
UHTErpalnus pabdoT MpakTUKymMa B CHUCTEMY JabOpaTOpHbIX paboOT, KOTOpbIE
IPOBOJASATCS B Ipoliecce u3ydeHus paszzgena (temsl). IIpu 3ToM mon paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITENIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH1a O€3 MOIIAaroBO HHCTPYKLHUU.

B nmnporpamme 1o ¢usnMke cHUCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMma MPEACTABJICHA €IMHBIM mepeuyHeM. Brioop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUYECKUX PabOT OCYILIECTBISIETCA
Y4YaCTHHUKaMHU 00pa30oBaTEIbHOrO MpoIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMSI W OCHalleHusi KabuHeta (u3uku. [lpm sTomM obecneunBaeTcs
OBJIaZICHHE OOYyYarolIMMHCS YMEHUSIMH NPOBOAMUTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nns pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PM3UUYECKOW MOJIENBIO, MO3BOJISIONINE TTPUMEHSThH
U3y4YCHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzesia Kypca, Tak U
WHTETPHUPYS MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenioB. /[t kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHWE/NMPE/CKa3aHhe TMPOTEKAHUS
(bu3nUecKux SBJIECHUN W MPOIIECCOB B OKpYKaroUIeH *U3HU, TpeOyromue BbiOopa
buznyecKoil MoAenu A CUTYaluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKHU YIriIyOJE€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IEro 00pa3oBaHus JOJIKEH U3ydaThCs B YCIOBUSIX
npeaMeTHoro kabuHeta. B kabuHere (QU3MKM JOKHO OBITh HEOOXOAMMOE
nabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUA YKa3aHHBIX B IMpoOTrpaMMe IO
¢u3MKe yYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPALlMOHHOE 000pY10BaHHE.



JlemoHcTpanimoHHOE  000OpyZoBaHHe (OpPMHUPYETCSI B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAIUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHME IS YYCHUYECKHX TPAKTHYCCKUX pPaboT
dbopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TAOOPATOPUIA.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

dopMupOBaHHE UHTEpeca M CTPEMJIEHHS OO0y4arouxcs K HaydyHOMY
W3YUYCHHIO TPUPOJIbI, PA3BUTUE UX HHTEIUIEKTYyalbHbIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAY4YHOM METOJE MO3HAHUS U (HOPMHUPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

(dbopMUpOBaHKE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUYeHHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKK JJIs pPa3BUTUA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyieit
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 0Oy4eHUI0 B 3TOM HalPaBJICHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelieHneM CIEeIyIoMMX 3a7ad B
mpoliecce u3yueHus Kypca (GU3uKy Ha YpPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

npuoOpeTeHNe CUCTEMbI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYH  (usuky,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI OOBICHEHHUS
bu3MYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHSITHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEIHCBHOM KU3HU;

OCBOEGHHME CIIOCOOOB PEIICHMs] pPa3IMYHBIX 3a7Ja4 C SBHO 3aJaHHOM
buznyeckoil Moneblo, 3a/1ay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJOBHMSIM 3aJayd, B TOM YHKCIE 3aaady
WHKXEHEPHOIO XapaKTepa,



MOHMMaHuEe (U3UYECKUX OCHOB U TIPUHIIMIIOB JEHCTBHUS TEXHUYECCKHUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIUIYIO CPENY;

OBJIQZICHUE METOJAAMHU CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
bu3MUecKuX HAKCIEPUMEHTOB, aHaiM3a MW HUHTEepHpeTanuu  UHGOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/1aHME YCJOBHU ISl Pa3BUTHS YMEHHHM MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B coorBerctBun ¢ tpeboBanusimu OGI'OC COO yriuyOnéHHBI YpPOBEHb
u3ydeHus yudeOHoro mpeamera «Dusuka» Ha YpPOBHE CpEIHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUMMUCH, IUIAHUPYIOIIMMH TPOJOHKEHHE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha uzyuenue puzuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C Y4E€TOM HMHAMBHUIYaJbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W LHU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, WACAIBHBIA Ta3, TOYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MTyTHU MAaTEPUATBLHON TOUYKU OT BPEMEHU U UX
rpaduKH.



CBoOomHOoe majeHre. YcKopeHue CBOOOMHOTO majacHus. JIBMKeHHE Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTU M
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue MarepuasbHOM  TOYKH IO
OKPY>XKHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTEIBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHApsOB, LIEMHbIE, IIecTepéHYaThle W pPEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanust mpeneabHOoro nepexojia U u3BMepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUIKEHUS C IETbIO ONpEeCHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCcKOpeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJeHus (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yuenne fABWKEHHWS Tena, OpOIIEHHOTO TOpu3oHTaidbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHAIBHOM 3aBUCUMOCTH MEXKIY MAbHOCTHIO
noJI€Ta U HaYaJIbHOM CKOPOCTHIO Tela.

N3ydeHne JBHXKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOparieHus KOHHYEeCKOT0 MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbpie cuctemsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IppuHIuUI Cyneprio3uiuy CHil.

Bropoi 3axkon HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJCHTHOCTb T'PABUTALUOHHOW W
WHEPTHOWU MACCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpaduyueckod IMHUPOTHL. JIBHKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiila TPEHUS CKOJBXKEHUS W CHJIA TPEHUA
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEila B
YKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAUIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue nBukKeHUst Tell B MHEPLUUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MPWIOKEHHBIX K Telly CUl C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOCHCTBUS TE.

N3mepenune macc no B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomul, nPAKMUKYM.

W3mepenne paBHOACUCTBYIOLIEH CHII MPH JIBH)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MaCCHI.
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HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3yuyeHne NBHXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHnne nBUKEHUS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

MMmyJibCc CHITBI M UBMEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.
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[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUS MOJIEKYyJIApHO-KuHeTndeckoi Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX
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Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonuuecTBO BeliecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne Tmporecca YCTAaHOBJIEHUSI TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHHUS BEIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hawano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnotTel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJI0OB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUNIOEMKOCTEN BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne npornecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u kumneHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BbIX MEPEX0IaAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.
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Kanumisipasie aBiIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsoxk€éaHocts  anekTpuueckoro  monid.  [IpoOGueiid  3apan.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMaN 3MEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. Ilose paBHOMEPHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO M JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsiKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYciioBusL CylmeCTBOBAHUSL ITOCTOSSHHOTO JJIEKTPUYECKOTO TOKA. McTOYHMKM
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.
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Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HAMpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAUIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.
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DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckne yCTpOWCTBA M NPAKTHUECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  M3MEPEHHUM, HMCCIEAOBAHUM  3aBUCHUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHa B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHWE, HAay4yHbIA (aKT, rumnoresa, (hU3MyYeckas BEIWYMHA, 3aKOH,
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Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoiicTBa. TpuroHoMerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKaroIleW Cpemsl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bektop MarHuTHOM wuHAaykuuu. [IpuHuun cynepro3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMarHETHKU.
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TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIlBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HHIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.
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[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd JJ1C caMOMHIYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanui. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanure koyieOaHUM Tpy3a HAa MACCHUBHOM MpYXKHUHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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W3mepenne mnepuona CBOOOTHBIX KOJEOAHUI HHUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3IHYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpediIeHUE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepatop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.
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Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHuus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT 4aCTOTHI KOJICOaHHIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTHTYAOW H
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.
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W3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpakeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pa3zena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cujla TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jyya, NpOWENIIErO JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas pemérka. YCJIOBHE HaOIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONITUKA, TU(GPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanrie npeioMIIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB H300paKeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

Hab6nronenue nossipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMepe KUIKHUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEepeHInn U MOSIpU3aIuu CBeTa.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue CrieKTpa W3JIyYeHHUsI CBETOJMOA MPU MOMOIIU AUGPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. [IpeoOGpa3zoBanusi  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.
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TexHUYecKue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLIECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akoHsl (hotorddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyo mnoBepxHocTb). Omeitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. JInuna BosnHsl ne bponns u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA Y€pPEe3 CBETOMO/ OT HANPSHKEHUS.

Tema 2. @u3zuxka amoma.

OneITEl IO HCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.
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Bunpl cnektpoB. CieKTp ypoOBHEN SHEPTUU aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U AECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3akoH pPaAMOaKTUBHOTO pacnaja. PaaunoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [lenenue u cunres saep. SAnepueie peaktopsl. [Ipobiemsl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpoHOMHUYECKHX HcchaenoBaHuid. COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

CoJsiHeuHas cucTema.

Counue. ConHeuHnasi akTUBHOCTb. MIicTouHuK sHeprun CostHIA U 3BE3 .

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbII Kilacc —
CBETUMOCTB». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKAEHUU U 3Boonuu CosHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Paz0eranue rajakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPWIIOKESHUH I ONpeeNieHUs MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHUU.

DOu3nvecKuil NPAKTHKYM.

Crioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIB30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, TPOBEPKA MPEMJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
OMMCAHHBIX B  TEMATUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.
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O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymnsipHas pu3nKa U TEPMOJAUHAMUKA», «DIEKTpOIUHAMUKAY, «KonebaHus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(hepax AesaTeTbHOCTH YeTOBEKa, POib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUPA, MECTO (PU3NUYECKONW KapTUHBI MHpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, TEOrpAPUU U TEXHOJIOTHH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adopaTopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, ONTHUYECKUE SIBICHUS B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHajus.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dboToCchEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
antenHa, tenepoHn, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHUKAa B TEXHHKE,
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MPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO OYTyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:
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MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepUIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO W HCCIEI0BATEIIbCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIOITUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHA M METOJIAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESATEIIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHUs 3a1a4  (DU3HUECKOro
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAJIeTh BUAAMH JACSITEIPHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINN, TPEOOPA30BAHNIO M PUMEHEHHUIO B PA3ITUYHBIX YICOHBIX
CUTyaIusiX, B TOM YHUCJIC MPHU CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3a/1ady,
BBIIBUTATh THUNOTE3y €€ pemieHus, HaXOAWTh apPTyMEHTHI  JUIs
JIOKa3aTelIbcTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
pelLIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyl0 00JacTh
KU3HEIEITeIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpMauuu (HU3NUECKOrO COJep KaHUs
U3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO OCYLIECTBIISATH IOMUCK,
aHalM3, CUCTEMATU3AIMI0 M WHTEPHPETALHI0 HH(POpPMALMU Pa3IUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMM B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30M1aCHOCTH, TMTHEHBI, pecypcocOepeKeHusi, NpPaBOBbIX U
THUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMUYHBIX (hopmarax c
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUH, BBIOHpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALUH.
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KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

OCYIIECTBISITH OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacrno3HaBaTh MPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMil W cMsrdarb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBHHA C y4€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeensaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
PE3yNbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHJIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEIECHHUE B Pa3IMYHBIX
CUTyalusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO ~ OCYIIECTBJIATh IO3HABATENIbHYIO JESTENbHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopMyIupOBaTH COOCTBEHHBIE 3371a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM padoThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclupsTh ~paMKd ~ ydyeOHOro TMpeaMera Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIMIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyaIluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKA W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHWKCHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JIESITCIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aHAIN3€ PE3YJbTATOB
JIESITCIIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JAPYrUX HA OLIUOKH.

B mpomecce mocTHXEHUS JMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
bu3nuke JUII  YpOBHS CpeaHEro oOmero oOpa3oBaHHS y OO0YydYaroIIuXCs

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, MIPEANOIararoHii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJalnTHPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSIBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIeXy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEGHHUE JIEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWTHIBATH €ro TpPH OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOUIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISITH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI
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K xoniy oOyuenmst B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCOoJIOTHO Yympyras naedopmanus, aOCOIHOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paziuyarh yCiIoBUs (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OPMYJIbl KUHEMATHKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYECKOW 3Hepruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJIbCa H
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEW KHHETUYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
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COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M U1 3aMKHYTOM JJIEKTPUYECKOW lenu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3Heprus ynpyrod nedopmanuyd NOpPYXUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Yy4YacTKa LENU C MOCIEHOBATEIbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBecHE, OPOYHOBCKOE NBIKEHHE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM
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a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCIIEOBATEIIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOrM4YeCKON O€30MacCHOCTH, NMPEACTABIEHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;
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IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALINKU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HHQOpPMAlMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHUE pacCCMaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHble pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTHYECKON (GyHKIMN (pu3udeckoit Teopuu —
ANEKTPOJUHAMUKH, CIECIMAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MasATHHK, TAPMOHUYECKUE BOJIHBI, WJEATbHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;
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pa3nnuaTh yCIOBUS (TpaHUIbl, OOJIACTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ys OCHOBHBIC IIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
NEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
JJIIGKTPOMAarHUTHOW  WMHAyKIuMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKONM IIeMU CO CKOPOCTHIO
U3MEHEHUSI  CWJIBl  TOKa,  IIOCTYJIATbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAIM3UPOBAaTh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SBJICHUSA, UCIIOIb3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OUWHINTEHHA  AJiA
dorordpdekra, mepBeld U BTOpoW mocTyiaatsl bopa, npuHLIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHHUS, HCIOIb3Yysl BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMA 3JIEKTPOCTATHYECKOTO
NOJIsI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABWKYINAS CHJIA, HMHIYKLHS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cWja AMIeEpa, UHAYKTHUBHOCTD,
AJIEKTPOJIBIKYILAsl CHJIa CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITyJIbC, IOJHAs JHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HMITYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHUTHas! MHAYKLHUS, CAMOMHIYKIUS, PE30HAHC, UHTEppEepeHLIns
BOJIH, Ju(dpakuus, [OUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dboroanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
aqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTPENENATh HANpaBlIEHWE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cHJjIbl Amniepa u cuiibl Jlopenia;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMUYECKUE IMOHATUSA, TEOPHUH U
3aKOHBI I aHam3a U OOBACHEHHS (DU3UYECKUX  IPOIIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLUHU 3BE3N U Beenennoii;
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IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTh  BbIBOABI 10  pe3ysbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHUs, OLICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATHh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yJbTaTbl W JeNaThb BBIBOJ O CTaTyce MpeI0KEHHON
TUIOTE3B;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(bu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MOJeiM, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOpU
IPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

peliath KayeCTBEHHbIE 3a/Jaud, TpeOyIolIue NPUMEHEHHUs 3HaHUM U3
pPa3HBIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPAINHN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXJI€HUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS IS OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPY’KAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEeIbHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TNPOILECcCaMU, C
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MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBl padoThl ¢ MHpopManmen (Guznueckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH M MpeabSBICHUS y4YeOHOU U
Hay4YHO-TIOMYJIIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHbopMaIuKU, TOJTYyYECHHOM U3 PAa3JIMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIuM3UpOBaTh  MOJydYaeMylo  uWH(opManuio0 W OLEHHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIIATH OpraHU3allMOHHBIE U MO3HABATEIIbHbBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHUS MPOEKTHBIX U y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpyINIe C HCIOJHEHUEM pPa3JIMUYHBIX COILUAIBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYMIBI, PAIIMOHATIFHO PACHIPEAEIATh AeTEILHOCTD
B HECTaHAAPTHBIX CHUTYalMsX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXIOTO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaeMOM TPOOJIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AeTEIbHOCTH O
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
. bubnuotexa [JOK
: 1
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaruia 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.2 11 1
Aunamika https://m.edso0.ru/f16b68d7
N bubnuorexa [JOK
2. 1
3 Cratiia TBEPAOrO TEIA > https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o paznueny 36
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
bu6mmorekxa [IOK
3.1 - i 15 1
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOHN TeOpUn https://m.edsoo.ru/fL6b68d7
3.2 Tepmoaunamuka. TemnioBbie MalIMHBI 20 1 Eubmorexa IIOK

https://m.edsoo.ru/f16b68d7

44


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

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubmumoreka [IOK
' HepeXOo bl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 UICKTpHIECKoE Hoie 24 1 https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmHEIX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny o4
Pa3znen 5. DU3NYECKUN MPAKTUKYM
. bubnuorexa [JOK
>1 Gmsimeckii npakTikyM 16 16 https://m.eds0o.ru/f16b68d7
Hroro no paszneny 16
PeszepBHOE BpeMms 9 bubmorexa HOK
P P https://m.edsoo0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 10 16
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso0.ru/39859¢f1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859f1
Htoro mo pazneny 5
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Pasznen 4. KBAHTOBAS ®NU3UKA
bu6mmoreka [IOK
4.1 K - I 1
OPTYCKYIFIPHOBOIHOBOM Ay alHsM ° https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859f1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
1 12
3) DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU htts://m.edsoo.ru/39859f1
Htoro no pazneny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
0 VISHACCICHI TpATHEYM 0 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHoe Bpems 10 bubmorexa HOK

https://m.edso00.ru/39859ef1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Kontposbubie IIpakTnueckue fI[:yT:eHnﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr

1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346

5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIeCcCe

3 no3HaHus npuposl. Habmonenue u 1 Bbu6moreka [JOK
IKCHepUMEHT B pu3uke. CrocoOs https://m.edsoo.ru/34c49931
u3MepeHus: GPU3NYECKUX BETUINH
AOCOIOTHAs U OTHOCUTEIIbHAS

4 MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 bubmmorexa LIOK

https://m.edsoo.ru/ca2def03

BEITUYUH
MonenupoBanue B ¢puzuke. Poib u

5 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuoteka [IOK
COBPEMEHHOM HAYyYHON KapTUHBI MHUPA, https://m.edsoo.ru/7f18fda3
B MPAKTUYECKON JEATETLHOCTH JIIOICH

bubnunorexa LIOK

6 BxojmHas quaraHoctuueckas pabota 1 1 https://m.edsoo.ru/eabbdedl
Mexanunueckoe aBuxenue. Cucrema

7 orcuera. OTHOCUTEIIBLHOCTD 1 bubnunorexa LIOK

MEXAHNUYECCKOT'O IBUXCHUS. HpﬂMaH )51
oOpaTHas 3a/1au MEXaHUKH

https://m.edsoo.ru/e9a52f02

49



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Paauyc-BekTop MarepraibHOM TOYKH,
€ro NpOEeKILUHA Ha OCU KOOPIMUHAT.

bu6nunoreka LIOK

8 Tpaektopus. Ilepememenne. CKOpocTb. https://m.edsoo.ru/30a108a5
WX npoekuuu Ha OCHU KOOPJIUHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE

9 nBkenue. ['papuueckoe onucanue Bu6muotexa [JOK
PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JBUKECHUS

10 CroxxeHue nepeMenieHnii 1 CKOpocTei. bubnmnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHomepHOE IBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubmuoreka [IOK
[IpsimosHENHOE NBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSIMOJIMHEMHOTO IBU>KEHHUSI C bubnmorexa [TOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmasieHue. Y CKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPYKHOCTH. YTJIOBasl U JJUHEWHAs

but6mmorekxa [IOK
15 ckopoctb. [leprnoa u yacrtora.

L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHue

https://m.edso0.ru/33196fbe

50



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

KonTtponbHast pabora o Teme

bubnunorexa LIOK

16 "Kunemaruka" https://m.edsoo.ru/1242f32¢
IIepsblit 3ak0H HproTOHA.

17 HuepunanbHble CUCTEMBI OTCYETA. bubnuoreka [JOK
[Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA

18 Cuna. PaBHOoz€MCTBYOIIIAs cUila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837

19 BzaumopeiictBue Ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cyneprio3unuu cui. Pemenune

20 3ap anLa 1} };/IMSHGHI/I: 3aKOHOB bubmorexa LIOK

8 P https://m.edsoo.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 9KBI/IBaJ'IeHTIfOCTB rPaBUTALMOHHOMN U bubmmorexa [JOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

99 Cuiia TSKeCTH U yCKOPEHUE bubnmnorexa [JOK
CBOOOJTHOTO Ma/IeHUS https://m.eds00.ru/22757f26
JIBr>keHre HeOECHBIX Te U UX
UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubmmnoreka HOK

23
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

but6mmorekxa [IOK
. I'yka. B

24 Cuna ynpyroeti. 3aion I'yka. Bec teita https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BuzbI cun bu6muoreka [JOK

25 TpeHus. JIBUKEHUE B KUAKOCTH U ra3e https://m.edso0.ru/1fa86499
C Y4ETOM CHJIBI COIIPOTUBIICHUS CPEbI https://m.edsoo.ru/2ch29676

26 KontpomnpHas padora 1mo reme bubmuoreka [IOK
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«/IlnHamMuKa» https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarenbHOE U BpamaTelibHOE bubnmnoreka HOK
JIBUKEHUE TBEPAOTO TENa https://m.edsoo.ru/2b95d57e
98 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpaieHus. [1nedo cuiibl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsokectu Tena. bubmmoreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunb! paBHOBecHs
bubnunoreka LIOK
30 Pemterite aga https://m.edsoo.ru/dclcaac0
31 KonTtponsHast pabora o Teme Bbu6moteka [JOK
"Ilunamuka. Ctatuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOM TOUKH,
39 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnnorexa [JOK
MaccC CUCTEMbI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
HIMnynibC CHITBI M UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPAHCHHS HMITYJIbCA. bubmmorexa [JOK
https://m.edso0o.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItybca MaTepUaIbHON
34 Touku. [IpencraBienue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B [ICHTPAJIBHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bubnunorexa LIOK
35 Pemterme saza https://m.edso00.ru/f7706d63
36 PabGora cunbl Ha MaJlOM ¥ Ha KOHEYHOM bu6nunorexa LIOK
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nepemeniennn. [ padpuueckoe
MIPEICTABJICHHE PAOOTHI CHITBI.
MOIIHOCTE CUJIBI

https://m.eds00.ru/913974c7

Kunernueckas sneprusi. Teopema o6

bubnunorexa LIOK

37 M3MCHCHUN KHHETHYSCKOM YHEPIUHU
. P https://m.edsoo.ru/9a5e2e74
MaTepualbHOM TOUKU
IToTeHnManbLHBIE M HENOTEHIIMAILHEBIE
38 cwisl. [loTeHnnansHas SHeprus bubnnorexa [IOK
' P, https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
39 M3MEHEHUEM MEXaHHUYECKOH SHEPTrUH bubmorexa LOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUn
Yaopyrue u Heynpyrue CTOJIKHOBEHUS.
40 N E]ZIHCHI/IG Bey Hp)JI'IJ'II/I IS UaeanbHOU bubnnorexa [IOK
p PHY https://m.edsoo.ru/f30f43b6
JKHJIKOCTH
41 KonrtpomnbHas padorta no Teme "3aKoHbl bubmmnoreka HOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacraBieHUN 0 IPUPOJIE
P PP bubmmoreka IIOK
42 tTer1oTel. OcHoBHBIE nonokeHuss MKT.
https://m.edsoo.ru/b0a4445f
HMuddys3usa. bpoyHOBCcKOe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPALIX TeNI. XapakTep ABMKEHUSI U bubmorexa HOK
P 1. 2ApaKTep https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTUI[ BEIISCTBA
Macca u pa3mepbl MOJICKYa (ATOMOB).
P P ya ( ) bubmuorexa [{OK
44 KoauuectBo BemectBa. [locTosHHas

ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temmnepatypa. TernaoBoe paBHOBECHE. Bu6muotexa [JOK
IlIkana Lenbcust https://m.edso0.ru/0070d493
bubnuorexa [{OK
46 Penterrie 3azat https://m.edSO(])_.[ ru/1531abab
. bubnunoreka LIOK
47 U neanpuslii ra3. 'a3oBble 3aKOHBI https://m.e dSO(I)_.[ru 11deb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agag https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnuoreka [IOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B H1eaIbHOM Ta3e C bubnuorexa [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edso00.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom ElsiTepMa, H30X0pa, bubmmorexa [JOK
nso6apa https://m.edso0.ru/1344327b
52 OcnoBHoe ypaBHenue MKT Eg{i?;;fg;gﬁ;z%g”m
bubmmoreka IIOK
>3 Pemerre 3axa< https://m.edSO(])_.I ru/10265a05
CBs13b a0COMIOTHON TEMIIEPaTyphl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETHYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNaTEeNbHOTO TETJIOBOTO ABMKCHHUS
e€ JacTHIl
55 O0001eHne 1 cUCcTEMaTU3aINS 3HAHUI but6mmorekxa [IOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas pabota no teme "OCHOBBI bubmuoteka [IOK

MKT"

https://m.edsoo.ru/13adad59

54



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

TepmonuHamMuueckas cucteMa. 3a/lanue
BHeIIHUX ycyoBuil aiist TJL cuctemsl.
BHemnre u BHYTpEHHUE TTapaMeTphI.

bu6nunorexa LIOK

57
[TapameTtpsl T/ cuctembl Kak cpeaHue https://m.edso0.ru/5f8d38a3
3HAYCHHUsI BEJIMUMH, OMTMCHIBAOIINX €€
HA MHUKPOCKOITUYECKOM yPOBHE
HyneBoe Hauaao TepMOIMHAMUKH.
58 Camonpoun3sBosibHas penakcarus T/] bubmorexa HOK
P P t https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B
59 TEpMOJIMHAMHUKE. Y CJIOBUS bubmorexa HOK
p T https://m.eds00.ru/29355001
MPUMEHUMOCTH ITOW MOJCIIN
60 VYpaBuenne Menneneesa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178do0
Bripakenue anst BHyTpeHHEH dHepruu
61 OJHOAQTOMHOT'O UJIC€AJIbHOTO Ta3a. bubmuoreka [{OK
KBazucrarnueckre u HeCTaTUYECKHUE https://m.edsoo.ru/ac5cacl15
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoiInHaMuKe. Berancnenue padboThl bubmuoreka [IOK
no rpaduky mpoiiecca Ha pV- https://m.edso0.ru/741d5738
JTUarpamMmme
Temonepeaada Kak crnoco0 M3MEHEHUs
63 BHyTpeHHeH sHeprun T/l cuctemsl 6e3 bubmorexa [TOK
yip p https://m.eds00.ru/3d734561
CoOBepILeHHs paboThI
64 KonBekuus, TemonpoBOJHOCTb, but6mmorekxa [IOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemnoéMKocTh bu6nunorexa LIOK
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Tena. Y ieJabHas U MOJISIpHAst
TEIIOEMKOCTH BELIECTBA. Y JieNIbHas
TEIUIOTa CrOpaHUsl TOIIUBA

https://m.edsoo.ru/7ba67355

66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
TemIomnepeaye https://m.edsoo.ru/ldb5ad4e
67 [TonsiTue 06 aguabaTHOM MpoIECCe. bubmuorexa [IOK
IlepBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TermioTel u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu bubmorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6mmoteka [JOK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
20 [IpuHIMIB AEMCTBUS TEIIOBBIX bubmuoteka [IOK
mammH. KITJ] https://m.edso0.ru/2e945513
7 MaxkcumansHoe 3HadeHue KITM,. Iukn bubnmorexa LIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemterme saza+ https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 MCIIOJIb30BAaHUS TETUIOBBIX JBUTATENEH. bubmmoreka [JOK
TermoBoe 3arpsA3HEHUE OKPYKAIOLLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
74 Pemterme saza https://m.edsoo.ru/c8c70432
75 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN bu6muoreka [JOK

no teme "Tepmonunamuka. TennoBbie

https://m.edsoo.ru/28d62b3f
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MAaInuHe!"

KonTponbhas pabota no teme

bu6nmoreka IIOK

76
"Tepmonunamuka. TenaoBbie MaTuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHAEHCALMS.
77 I/Iclr)[a eli)ne U KuneHue. Y nejapHas buGnuorexa [IOK
P ) https://m.eds00.ru/6f8e6777
TEIIOTa MapooOpPa30BaAHUS
HaceimeHHbie ¥ HEHACHIIIICHHBIE TTaPhI.
KauecTtBeHHas 3aBUCHUMOCTD INIOTHOCTH
M aBJIECHUA HACKIICHHOI'O I1apa oT
78 TEMIIEPATYPHI, UX HGSaBI/ICI/IM(l):)CTB oT bubmorexa HOK
NEPATYPHL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
aBJIEHUS B )KUIKOCTH
79 Bnaxnocts Bo3ayxa. AOCOIIOTHASA U Bbu6moteka [JOK
OTHOCHUTEJIbHAS BIAXKHOCTH https://m.edso0.ru/30ebbb79
bubmmoreka IIOK
80 Pemenne 3amau
a https://m.edsoo0.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edsoo.ru/20a88a03
KPHUCTAIIJIOB
[TnarneHne U KpUCTATUTH3AITHS.
bubmmoteka IIOK
82 VnenpHas TeIwioTa IIaBIeHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarnus
edopMaly TBEPIOIO TEIA.
Aedop P bubmuoreka [{OK
83 Pacrshxenue u cxxarue. Cnur. Moayib
. https://m.edsoo.ru/dalaab10
FOwnra. Ilpenen ynpyrux nedopmaruit
84 TemoBoe paciinpeHne KUAKOCTEN U bubmuoteka [IOK

TBép,Z[BIX TEN. JHT APMOHH3M TCIIJIOBBIX

https://m.edsoo.ru/7ba5edf?2
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KOJIEOaHUI YacTULl BELLIECTBA

85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
rnepexoaax https://m.eds00.ru/97a0672f

bu6nmoreka IIOK

86 0% €HUE Te 0

PABHCHHE TOILIOBOLO bandtta https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

CHICHIE 3 https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.
Kanumnspuele siBienus. Jlapnenne non bubnuoreka [{OK

88 .

HMCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)unkoctu. Popmyiia Jlammaca
O06o01IeHre u cucTeMaTu3alus 3HaHu|
89 1o TemMe "ArperaTHble COCTOSTHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar :FaTHLIe (I?OCTO}IHI/I}I BEIECTBA bubmorexa [OK
P | B ' https://m.edsoo.ru/7dc2a739
®Da30BbIC IEPEXOIBI
DneKTpu3aIys Tell U €€ POSBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuoreka [JOK
JJIEKTPUYECKUX 3apsA0B. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
TURIIEKTPUKU U TIOTYTIPOBOJHUKHU
DJIEMEHTApHBIN JIEKTPUUECKUM 3apsi.

92 3aKOH COXpaHECHHSI YJICKTPHIECKOTO bubmorexa I[JOK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeiictBue 3apsinoB. ToueuHbie bubnunorexa LIOK
3apsanbl. 3akoH Kymona https://m.edso0.ru/445b7746

94 Pemenue 3amau bubmorexa LHOK

https://m.edsoo.ru/6b87ec5a
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Onektpuueckoe nose. Ero neiictBue Ha

https://m.edsoo.ru/08fc19bc
bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIA.

96 [Ipo6usrii 3apsz. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOpOIHOE 3IEKTPUUYECKOE T10J1€
[ToTeHunanbHOCTH

97 AIIEKTPOCTATUYECKOTO 1ouist. PasHOCTh bubmmorexa LIOK

P ' https://m eds00.ru/80021447
MOTEHIINAJIOB U HAIIPSKEHHUE
[ToreHuuanbpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] B https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSHKEHHOCTHU TIOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JJIs bubmorexa LIOK
P B A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

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

bu6nmorexa LIOK

101 Pemenue 3ana

HHICHIE Saat https://m.edso0.ru/5a582263

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

103 00wvémy mapa. [Tone paBHOMEPHO bubmmorexa [TOK

Y Hape: PABHONED https://m.edso0.ru/f7a665ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab

105 JM3EeKTPUKH U NOJYITPOBOJHUKH B bubnuotexa [JOK
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SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5

Konaencarop. D1eKTpoEMKOCTh

106 KOHIEHCAaTOpa. DIIEKTPOEMKOCTE bubmorexa LOK
A pa. p https:/m.eds00.ru/845b4f73
TUIOCKOTO KOH/ICHCATOpa
107 [TapannenbHOE coeqUHEHNE bu6nunorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenbHOE COCAUHCHUE bu6nunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprusg 3apsLKEHHOT0 KOHAeHcaTopa bubmorexa HOK
p P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Penrenne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBr>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OJHOPOTHOM BJIEKTPUUECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI bu6nmorexa LIOK
o Teme "DiekTpuueckoe moie" https://m.edsoo.ru/5752603f
114 KonrtponbHas pabora no reme bubmuoteka [IOK
"DnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTostHHEBIN TOK. Y CIIOBUS
115 CYIIIECTBOBAHUS IOCTOSHHOTO bubnmorera IOK
ym https://m.edso0.ru/233311b5
AIIEKTPUYIECKOTO TOKA
but6mmorekxa [IOK
116 n .H
crounmky Toka. Hanpsoierne i S1C https://m.edso00.ru/0839a115
117 3akon OMa 11 y9acTKa [EeTH. but6mmorekxa [IOK
DIIEKTPUUECKOE COMTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoreka [JOK
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OIHOPOJHOIO IMMPOBOAHUKA OT €TI0
JJIMHBI U TUI0aAn IMMOIIEPEIYHOTO

https://m.edsoo.ru/95fcdf51

CCUYCHHUS
119 Y 1espHO€E COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3agaa https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBLHOE, bub6nmmoreka [IOK
CMEIIIAHHOE COCMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX ANEKTPUUECKUX bubmmoreka [JOK
nenei. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
bubnuorexa [JOK
122 Pemterre 3azat https://m.edso:)_.I ru/3881b469
123 Pabora snexTpruyeckoro Toka. 3aKoH Bbu6mmoteka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5c¢
bu6nunorexa LIOK
124 Pemterre 3azat https://m.edsoé.I ru/6761bfof
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TernoBas MOIITHOCTE, BEIZIEIsIeMas Ha bubnnorexa [IOK
https://m.eds00.ru/99750a6f
pe3ucrope
bubnmorexa LIOK
126 Pemterrie azas https://m.edSO(])_.[ ru/eb72fc24
127 OJ1C u BHyTpEeHHEE COMPOTUBIICHUE bubnnorexa [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa AJis TOJTHOM (3aMKHYTO#A) bubnuotexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 Pemerre sa1a< https://m.edsoi.I ru/3580b679
130 MoHOCTh HCTOYHUKA TOKA bubmmorexa TIOK

https://m.edsoo.ru/a0ae51d8
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bubnunoreka LIOK

131 K
OPOTHOP SaMbIRALHe https://m.eds00.ru/5465632
132 Konaencarop B 1ienu nocTOSHHOTO bubnunoreka LIOK
TOKa https://m.edso0.ru/35368f3e
bubnunoreka LIOK
133 P
CILICHHC 3a /a4 https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [{OK
AJIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTostHHBIN bubnuoreka [{OK
ANEKTPUIECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau no teMe "IlocToAHHEBIN bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMaTH3aIlisl 3HAHHUI
137 1o TeMe "I10CTOSTHHBIN ITeKTPUUISCKUI bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmuoreka [IOK
"TlocTosIHHBIN 31eKTpUYecKuil TOK" https://m.eds00.ru/1885ddf1
DneKTpuyeckas MpoBOAUMOCTh
139 a3JIMYHBIX BEIISCTB. DIICKTPHUYCCKUU bubmorexa HOK
P HHECTE. P https://m.edso00.ru/da794295
TOK B MeTayiiax. CBEpXMpPOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax M
140 acnn:Bax DJICKT OJ'II/ITI())B 3a1<pom,1 bubmorexa LOK
P P ' https://m.eds00.ru/4b423491
®Dapages 1 IEKTPOIU3a
but6mmorexa [IOK
141 i LT
DEKTPHICCKHi TOK B rasax. [hasma https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BaKyyMe. bubnuotexa [JOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuorexa [JOK
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HOJIyIPOBOIHUKAX

https://m.edsoo.ru/ab61c660

144

[omynpoBoAHNKOBBIE TIPUOOPHI

bu6nmoreka IIOK
https://m.eds00.ru/83622200

145

146

147

148

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS
B LIENIY MIOCTOSIHHOT'O TOKA ITPHU IIOMOILU
AHAJIOTOBBIX U IHU(POBBIX
HU3MEPHUTEIIbHBIX MPUOOPOB" WIIH
"3HaKOMCTBO C HUPPOBOI
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus PU3NIECKUX BEJITHMYUH MPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKkuil MPakTUKyM 0 TeME
"N3y4yeHre HepaBHOMEPHOTO JTBUKECHHS
C LENBIO ONpPEeIeTICHUs MTHOBEHHOMN
ckopocTH"

Pu3N4ecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH"
i "HccienoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHHM NPU PABHOYCKOPEHHOM
JIBUKEHUH"

Du3nYeCcKuil IPAKTUKYM I10 TEME
"M3mMepeHune ycKopeHHst CBOOOIHOTO
nageHus" win "M3yuenue aBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKuil IPAKTUKYM 110 TEME

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bubnmorexa LIOK
https://m.edso00.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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150

151

"N3y4yeHue qBUKEHMS Tela 110
OKPY>KHOCTH C TIOCTOSIHHOM 10 MOJTYJTFO
ckopocthio" wim "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpAIICHHS
KOHHUYECKOTO MasiTHUKA OT €T0
napamerpos"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenne paBHOAEHCTBYIOIIEH CUJIBI
IIpU JBHKEHUH OpyCKa MO HAaKJIOHHON
mnockoctr" uiu "IIpoBepka runoTesnbl
0 HE3aBHUCHUMOCTU BPEMEHH JIBHXKCHHS
Opycka 1Mo HaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

®u3NUecKuil TPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE
U PE3MHOBOM 00pasIle, OT UX
nedopmaruun" wim "U3ydeHue
JBUKEHUSI CHCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

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

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 puIrieHTa
3aBucumoctd Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" HIu
"N3yueHnue IBUKEHUS Tpy3a Ha BAITy C

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

153

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBui paBHOBECHS
TBEPIOTO TEJIA, UMEIOILETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHUITEMHOB U Pacy€T CUII
yrpyroctu" uinu "N3ydenue
YCTOWYHBOCTHU TBEPIOTO TENA,
HMMEIOLIETr0 IO/ OMOPhI"

bu6nunoreka LIOK
https://m.edsoo.ru/4a04f4f7

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune umiyibca Tena mno
TOpMO3HOMY IyTH" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
i "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumoieiicteun" i "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY ITyTH"

bubnmorexa LIOK
https://m.edsoo0.ru/856fb28e

155

156

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3ydeHne n30TepMHUYECKOrO Mpouecca
(pexoMeH1I0BaHO HCIIOIb30BaHHE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30XO0pHOro mpouecca' uin
"HN3yuenune n3o6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUA"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

bubmmoreka [IOK
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157

158

"N3mepenue yaenpHol TenaoéMkocTy’
unu "HccnenoBanue mpoiiecca
OCTBLIBaHHUS BellecTBa' WM
"HccnenoBadue agnadaTHOrO
nponecca’ unu "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEH"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOMN TENa0Thl
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepeHue abCoTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA MaccChl IIapoB B
nomenienuun". smepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HATSDKCHUS

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3IIy4eHHs CBETOAMOAa" UK
"M3y4eHne NpoTeKaHus TOKa B LIETIH,
cojeprkaliel KoHaeHcatop' uimm
"Pacnipenenenue pazHOCTH
MOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIe0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

https://m.edsoo.ru/2f2faa61

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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Pu3n4eCKui IPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MU

159 "U3Mepenue yneabHoro 1 bubnmnoreka HOK
COINPOTHUBJICHUS TPOBOAHUKOB" HIIH https://m.edso0.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHJTbI
TOKa OT HATIPSKEHUS JJIS JIAMITBI
HaKaJIuBaHUsA"

Ou3nyecKuil MPakTUKYM 0 TEME
"HaGmroenue anekTpoaun3a’ win
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO

160 noHa" uimu "MccnenoBanne 1 bubnuoreka [{OK
3aBUCHMOCTH CONPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPaTyphl" Win
"CHsiTUE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKU auoaa”

KonTposabHnas pabora o Temam:
161 «Qnexrpuyeckoe noie. [locTosHHbIN 1 bubmmorexa LIOK
. " https://m.edsoo.ru/ed017d93
AIEKTPUUECKUN TOKY.
PesepBusiit ypok. O0001IeHuEe U
162 CI/ICTEMaTI/I?,ZIl;)I/IfI 3HaHI/II;IH 10 TEME 1 bubnmorexa [JOK
https://m.edso0.ru/3149956b
«Kunemaruka. Jlunamuka"
PesepBHrlit ypok. O0001IeHHE U
163 CI/ICTIe)MaTmZII;H;I 3HAHUH 110 TEME 1 bubnnorexa [IOK
" " https://m.eds00.ru/0f9752ac
3aKOHBI COXPAHEHHUSI B MEXaHHUKE
Peseprubriit ypok. O6001IeHNE U
164 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME 1 but6mmoreka [IOK

"OCHOBBI MOJIEKYJISIPHO KHHETHYECKON
Teopun"

https://m.edsoo.ru/6¢c0df9cc
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[Ipomexyrounas arrecranus 1o

bubnunoreka LIOK
. 1
165 utoram roaa. KonrponbHas padora 1o 1 https://m.edsoo.ru/de 148976
temam usuku 10 kmacca.
Pesepsueiil ypok. O0001meHNE U
P P iu bubnunorexa LIOK
166 CHCTEMATHU3aLMs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoanaamuka. TerioBbIe MAITUHBI
PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTH3alLMs 3HAHUH 110 TeMe bubnuoreka [{OK
167 1
"ArperatHbi€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"
PesepBurlii ypok. O000111€HIE U
168 CI/ICTEM&TI/ISZ pI/I}I 3HaHI/II;IH 10 TEME 1 bubnnorexa [IOK
" " " https://m.edso0.ru/f2381c0c
DNeKTpruYecKoe mosie
PesepBurlii ypok. O000111€HIE U
P P 111 bubnunoreka LIOK
169 cUCTEMATHU3aIHA 3HAHUH 10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUYECKUIN TOK
PesepBurlii ypok. O000111€HIE U
170 CI/ICTEM&TI/ISZ pI/I}I 3HaHI/II;IH 0 TEME 1 bubnmorexa HOK
" B N https://m.eds00.ru/cc7681d4
Toku B pa3NUYHBIX Cpeax
BIIEE KOJIMYECTBO YACOB I1
OBIII OJ1 CTBO YACOB 11O 170 12 16

[NPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kontpoabusie IIpakTnuyeckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
BzaumMoeiicTBrEe TOCTOSHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 bubnnorexa [IOK
pOBOZ ' https://m.edsoo0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM HHAYKIUH.
2 [Tpun pI/Il'I CYIEpPIIO3U Ifz IVLIIal"HI/ITHBIX 1 bubmorexa IOK
P UH yHep 5 . https://m.edsoo.ru/4clabccb
nosieit. JInHuM MarHuTHOW MHAYKIMU
MarnuTtHOe 1oJie TPOBOIHUKA C bubmmoreka [JOK
3 1
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwiia Amriepa, e€ HanpaBJICHUE U 1 bu6nmorexa LIOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHC Safat https://m.edsoo.ru/a37a0c21
5 ITpumeHnenne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBHKEHHUE 3apsKEHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
but6mmorekxa [IOK
8 P 1
CHIeHHe sajat https://m.edsoo.ru/504e98c7
9 PaGora cunel JlopeHiia 1 bubnnorexa [IOK

https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

10 Pemerine sana https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 uHayKiuy. [TIoTok BeKTOpa MarHUTHOM bubmorexa HOK
JYXIUAH, P https://m.edsoo.ru/b3efaOcl
WHIYKIHH
bubmmoreka IIOK
16 SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMH B ABUKYIIUXCS bubnuotexa [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT JI
paswio Jienta https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuoteka [IOK
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

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

SBnenue camounaykuuu. J/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
cHicHie saat https://m.eds00.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [IOK
-1 ap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHUl U3 X bubmorexa HOK
p https://m.edsoo.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OIIMCaHU
but6mmorekxa [IOK
31 A OaHui
MILTHTY 2 1 (pasa KoneOanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

K0e0aHnil MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX

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

33 3aryxaromye KojeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Penrenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHuus "Mexanudeckue
36 K(f)ne6aHI/I:1b BpM ;ILIKaJILHLIX buGnuorexa [IOK
,},] https://m.eds00.ru/8ef587be
UHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3AIHS
37 3HaHUU 110 TeMe "MexaHndeckue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT ()y; bubnmorexa [JOK
pAA g p A https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMArHUTHEIE
41 KOJ‘I}é6aHI/IIIj[ Brin >1<p €HHBIE Bubmiorexa OK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [IOK
g p B p https://m.edso00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENU bubmuoteka [IOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKON 1enu

bu6nmoreka IIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JEUCTBYIOIIEE buGnuorexa [IOK
yA a yiom https://m.edsoo.ru/lcacéc4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IEITU buGnuorexa [IOK
p 1 https://m.edso00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa LIOK
p A > TTEPEA . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIBT i I/ICHOJ‘ILBO]faHI/IH P bubmorexa LOK
YARTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE 3a/1a https://m.edsoo.ru/ee6677ed
bubnmorexa LIOK
51 P
CHICHHE 3a/1a4 https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUU 110 TeME "DIEKTPOMarHUTHEIE Bubmorexa HOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHNYECKUX BOJIH bubnuotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEPUCTHUKH 3ByKa bubmmorexa [JOK
Y. AGPAKIEP 4 https://m.eds00.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
S Pemenne sazaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3iydyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHne 3IeKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f1f8
OKPY’KaOIIeH cpeibl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BogHbI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK

74



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

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

https://m.edsoo.ru/5fc0c638
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https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
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https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
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https://m.edsoo.ru/5fc0c638

KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edSO(])_.[ ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edSO(])_.[ ru/668edbc8
bubnnorexa [IOK
80 Jlacppariuis ceeta https://m.edsoi_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edso:)_.I ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mmoteka [JOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemterrie azas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorexa LOK
https://m.edso0.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHui o Teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edso0.ru/c9bd77cb
OTHOCHTEIILHOCTH
89 [TocTynars! cnennanbHON TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

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

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edso0.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
y P HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIIOBOE U3ITyUYCHHE bubmorexa HOK
y https://m.edso0.ru/f54035a5
bubnmorexa LIOK
94 B
Jaxon eMetenist Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPIHs I HMIIYIIC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHune DUHINTEHA 1151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK
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https://m.edsoo.ru/64b4f966

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpofius 1 pasmepe! o6naucm https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBHKYIIICHCS YaCTUIIBI
102 KopmyckymsipHO-BOJIHOBOM Tyaanu3m bubmmorexa [JOK
PHyCRYIAD o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6mumoteka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MEpEHUN B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmmorexa [JOK
N PeAt https://m.eds00.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
1 P
05 CICHNE rPadUHECKX 5a1a1 https://m.edso0.ru/e70195bd
N bubnuoreka [IOK
1 P
06 CHICHIE pACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
noIMoTeKa
1 7 n T " "K -
0 OCHOBI{C ", "opnycxyns{pHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTU3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moenbp aToMa bubmorexa HOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 IT b
OCTYTIATRL bOpa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHei bubmmoreka [JOK
SHEPruy aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK
U3JIy4YEHHE CBETA https://m.edsoo.ru/f945d85c
112 Jlazep bub6muoreka [IOK
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https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
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https://m.edsoo.ru/ee9b3182
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113

Hyxiionnas mozens supa

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

Pa,I[I/IoaKTI/IBHOCTB

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

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

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusaue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

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

115

116

117

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

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPTETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMSI SJIEMEHTAPHBIX YaCcTHUII.
@dyHaaMeHTalbHbIE B3aUMOICHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHAs MO/IeNb

aJIPOHOB

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

KapTHUHBI MUpa

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

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

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37
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https://m.edsoo.ru/2288a0c4
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https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

OTansl PasBUTHUA aCTPOHOMUU.

bubnunorexa LIOK

118
3HaYeHUE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH IS
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubnuoreka [JOK
00BbEKTOB. METO 1l aCTPOHOMHUUYECKHUX https://m.edso0.ru/39c44028
HCCIICIOBaHNI
CoBpeMEHHBIC ONITUYECKHE
120 TEJIECKOIIBI, PaAHOTEIIECKOIIBI bubmorexa LOK
- Pall ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3anoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE Bubmiorexa OK
p ’ ’ https://m.edsoo.ru/aac588eb
JBIDKEHUE
Conneunas cucrema. CouHIie.
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK bu6morexa HIOK
o https://m.eds00.ru/22748eb4
sHepruu ConHIa U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xXapakTepucTuku. [lnarpamma bubmorexa LOK
| Pacrep . P \ https://m.edso0.ru/42169944
CHEKTPATBHBIN KJIACC — CBETUMOCTH
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubnmorera OK
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
15 CoBpeMeHHBIE IPEICTABICHUS O bu6muoreka [JOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
M 3BE3J1. DTanbl JKU3HU 3BE3]]
Muneunsiii [1yTe — Hama ['amakTuka.
126 Tunel ranaktuk. YépHbIE OBIPHI B bubmiorexa LHOK
P P https://m.edso00.ru/7cd10a0a
SIpax TaJaKTUK
127 Bcenennas. Pacimpenne BeeneHHol. bubmuoteka [IOK
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https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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https://m.edsoo.ru/7cd10a0a

3akon Xab6mna. Teopus bonbimoro
B3pbIBa. PeuKTOBOC U3ITyUcHHE

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

128

129

130

Macmrabnas crpykrypa Beenennoil.

Meraranaktuka

Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nyeCcKui MPaKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOT'O IOJIA
IIOCTOSIHHBIX MAarHUTOB" WiIH

"HccnemoBanue CBOMCTB
beppomMarueTHKoB" HITu
"HccnenoBaHue IeliCTBUS

MMOCTOAHHOI'O MaroivTa Ha paMKy €

TOKOM"

bu6nmmoreka [IOK
https://m.edsoo.ru/ce234633

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

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

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue cuibl AMiiepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHUJIBI

AmMriepa OT CHJIBI TOKA'" MU

"Onpenenenrie MAarHUTHOM MHAYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

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

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HMccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOM MHAYKIMU" WK
"OnpeneneHyre HHIYKIUU BUXPEBOTO

MAarguTHOro mojis"

https://m.edso0.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM I10 TEME

"HccnenoBaHue IBIEHUS

camounaykiun" win "Coopka Moienu

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391
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JIEKTPOMAarHUTHOTO reHepaTopa”

134

135

136

137

138

139

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX
KoJIe0aHU HUTSIHOTO U TIPYKHUHHOTO
MasiTHUKOB"

DuU3nYeCcKui MPaAKTUKYM 110 TEME
"[IpeobpazoBaHme SHEPTUU B
IPYXUHHOM MasiTHUKE"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBaHue NepeMEHHOTO TOKA
4epes3 MoCiIe0BaTeIbHO COSANHEHHBIE
KOHJICHCATOp, KaTyIIKy ¥ pe3ucTop”
win "HccnenoBanue paboTh
HCTOYHHUKOB CBC€TA B IICIIN
MEPEMEHHOT0 TOKa"

Du3HYeCKU IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOMU
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3mMepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "l[lomyuenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe KUJIKUX JIMH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS

bu6nmmoreka [IOK
https://m.eds00.ru/5d159d35

bub6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f
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pacceuBarouUX JUH3"

140

141

142

DuU3nYeCKui MPAKTUKYM 110 TEME
"HabOmonenue nudpakiuu,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
cBeta"

DuU3nYeCcKui MPaAKTUKYM 110 TEME
"OnpenesieHue UMITYJIbCa U SHEPTUU
PEIATUBUCTCKUX YacTuIl (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKkuil MPakTUKYM 0 TeME
"U3mepenne nocrosinHou [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOHO] OT
HanpspkeHus"

bu6nmmoreka [IOK
https://m.edsoo.ru/8b7ac737

bubnuoreka [{OK
https://m.edso0.ru/63756¢47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa
Ppa3peKEeHHOT0 aTOMapHOI0 BOIOpoAa
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ ucoab30BaHUEM J103UMeTpa”
nin "M3ydenue nornomieHus o6era-
YaCcTHI] AJTTOMIHUEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"HabaromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bubnunorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edsoo.ru/1072021e
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HCTIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUTSI OTIPEACIICHUS
MOJIOKEHHU S HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIapus 1
spkue 3BE361" uau "HaOmonenus B
teneckon JIyHbl, IIaHEeT, TyMaHHOCTEH
1 3BE3IHBIX CKOILJICHUH"

O000I11IeHNE U CUCTEMATU3ALUS

3HaHMi. PoJib (DU3MKHU ¥ aCTPOHOMHH B
bubnuoreka [{OK

146 SKOHOMHYCCKOM, TEXHOJIOTHISCKOM, 1
https://m.edsoo.ru/ad6ddeed

COLIMAJILHOW U ATUYECKOH cepax
JIeATeIIbHOCTH YeI0BeKa

O000I11IeHNE U CUCTEMATU3AIUS

147 3HaHUH. Posib 1 MecTo GU3HKHU U 1 bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM https://m.edso0.ru/18f19f7c
KapTHUHE MHpa
O06o0011eHre U cucTeMaTH3alus
3HaHuil. Pose ¢pu3ndeckoil Teopun B
OPMUPOBAHUU TIPEJICTABICHUI O
148 inznqeixoﬁ KapTl:IHe MHUPa, MECTO 1 bubmmorexa LIOK
. https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o0mIeHre U cucTeMaTH3aIus 1 bubmuoreka [{OK
3HaHui o teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTH3aIHs 1 bub6muoreka [IOK
3HaHu# no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
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O00011eHUE U CUCTEMATU3ALMS

bubnunorexa LIOK

151
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATHU3AIHS
152 3gaHui 1o teme "CraTuka TBEPIOro Bubmorexa IIOK
" PA https://m.edsoo.ru/3cca482e
Tena
O000111eHrE U CUCTEMATU3 AL
153 3HAHUH 110 TeMe "3aKOHBI COXPAaHEHUSI Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I11IeHNE U CUCTEMATU3AIUS
154 3gaHui 110 TeMe "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
O00011IEHNE U CUCTEMATHU3AIU
155 3HaHui 110 Teme "TepMoanHamMuka Bubmuorexa IOK
P A ) https://m.eds00.ru/c63f7c10
TeruioBble MaIIUHBI
O00011eHNEe U CUCTEMATU3ALIS
156 3HaHUM 10 TeMe "ArperaTHbie bubmuoreka [IOK
cocTosgHUs BenrecTa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonpl”
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUU 110 TeMe "DIEKTPHUIECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O000IIIeHNE U CUCTEMATHU3ALHS
158 3HaHu# 1o Teme "I1oCTOSIHHBII Bubmorexa IIOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUUYECKUH TOK
O000I11IeHNE U CUCTEMATHU3ALHS
159 3HaHUU 110 TeMe ""TOKH B pa3IMUHBIX BrbmroTexa [IOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O00011IEHNE U CUCTEMATU3AIUS bubmunoreka [JOK
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3gaHui 1o teMe "MarauTtaoe mose"

https://m.edsoo.ru/3b4c06ae

PesepBHbIil ypok. O6001IeHNE 1

bub6nmoreka [IOK

161 I
CHCTCMATIZAII SHATIII TO TEME https://m.eds00.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHS
PesepsHEIil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/BZpH;I 3HaHI/II;IH 10 TEME Bubmorexa IIOK
I https://m.edso0.ru/d6310bfd
"Mexanndeckue KoiaeOanus"
PesepBHEblil ypok. O0001IEHHE U
163 CI/ICTEM&TI/ISZPI/I}I 3HaHI/II;IH 10 TEME Bubmorexa IOK
" " " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIC KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 CHCTEeMAaTU3alMs 3HaHUH 110 TEME bubnunoreka LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHEIil ypok. O000IIIEHNE U
165 CI/ICTI;MaTI/BZ pm[ 3HaHI/II;IH 0 TEME Bubmorexa LIOK
" " " https://m.edsoo.ru/52ad1603
Onruka
PesepBurblii ypok. O000111€HIE U
P P ill bubnuoreka [{OK
166 CHUCTEMATH3AIMS 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBurblii ypok. O000111€HIE U
167 CI/ICTEM&TI/BZ pml 3HaHI/II;IH o TeEME Bubmorexa LIOK
" B . " https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Jyann3m
PesepBHrblil ypok. O000111€HIE U
168 CI/ICTIe)MaTmZ pml 3HaHI/II;IH o TeEME BrbmroTexa [IOK
" 1 " https://m.eds00.ru/1f511654
duznka aroma
169 Pesepsublit ypok. O0o0uieHue u bu6muoreka [IOK

cucCTeMaTu3anusa 3HAHWM 110 TEME

https://m.edso0.ru/905c5ce0
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"®u3nKa aTOMHOTO SApa U
3JIEMEHTApHBIX YacTHUII"

PesepBueiit ypok. O600mIeHNE U
170 cHUCTeMaTU3alus 3HaHUHI 110 TEME
"OnemeHTH! acTpoduzuku”
OBILEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16

bub6nmoreka [IOK
https://m.edsoo.ru/2bffb94c
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [laphentreBoit H.A., AkumonepHoe o0miectBo «M3aaTenbCcTBO

«ITpocsemenue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. ®usnka. 10 knacc. YueOHUK 117151 0011e00pa3oBaTeIbHbIX OPraHu3aIuil C
MPWIOKEHUEM Ha DJIEKTPOHHOM HOCHUTENE: 0a30BbIM U MPOPUIHHBIA YPOBHU/
I'.A. Msaxumes, b.b. byxosues, Corckuit H.-H./ M.: [Ipocsemenue, 2020.

2. Kynepureiin FO.C. @usuka. uddepeHuupoBaHHble KOHTPOJIbHbBIE pA0OTHI.
7-11xmacc.CII6.: U3a. Jom «Centsiopsy, 2015.

3. ®usnka. «KoHCTPYKTOP» CaMOCTOSITENIbHBIX M KOHTPOJIBHBIX padoT. 10 — 11
KJIACCHI: TIOCOOMe Jisl yuuTenei ooeo0pazoBarenbHbIX yupexaeHuit/ C.M.
Angpromeukut, A.C. Cnyxaesckuii.- M.: [Tpocsemienue, 2018.

4. Coopnuk 3ama4d no pusuke. 10-11 kmaccol (k yueobnukam ['.51. Mskuiiea
u.ap.) — M.: Dx3ameHn, 2019.

5. CoopHuk 3aaa4 no ¢puszuke aiug 10—11 knaccel: mocodue 1sl yuaumxcs
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o0111e00pa30BaTeNIbHBIX OpraHu3aliuii: 6a30BbIil U IpoduabHbIN ypoBHU / H.A.

[Tapdentnena.- 5-¢ u3a. M .: Ilpocsemienue, 2017 .

6. ®usuka. 3agaunuk. 10-11 ki.: [locoOue ans o0meo6pa3zoBaTeIbHBIX
yupexnaenuit / Peimkeuu A. I1. - M.: [Ipoda, 2019.

7. TemaTuueckre caMOCTOSITENIbHBIE M KOHTPOJIbHBIE PabOTHI 10 (husuke. 10
kiacc. / O.W. I'pomiieBa.- M.: Dk3amen, 2017.

8. A.Il. PeimkeBuu. COopHuk 3a1a4 1o ¢puszuke. Mocksa, poda, 2017 r

9. ®poHTankHbIe 1abopaTopHbie padboThl 1o (usuke B 7-11 kiaccax
oOmeoOpa3zoBarenbHbIX yupexaeHusx: Ku. pa yuurens / B.A. bypos, 10.1.
Huk, b.C. 3BopeikuH u nip.; oA pen. B.A. byposa, I'.I'. Hukudoposa. - M.:

[IpocBemenne: Yueo, mut., 2015

10. Kogudukatop 31eMEHTOB CO/IepKaHUs U TpeOOBAaHUN K YPOBHIO TTOJITOTOBKU

BBIITYCKHUKOB 00I11€00pa30BaTeIbHBIX YUpEKACHUM 715 ipoBeieHus B 2024 roxy

eaMHOro rocyapctseHHoro sk3amena no ®U3UKE.

11.JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX
pabot. MockBa «Unekca» 2019 r.

12. ®uszuka. 10 kacc: TEXHONIOTMYECKUE KapThl YPOKOB 10 yueOHuKky I'.4.
MsikumieBa, b.b. byxosnesa, H.H. Cotrckoro/ aBt.-coct. H.JI. Ilenareiiuenxo.-
Boarorpan: Yuutens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [Toypounsie minans! o yueOHuky I.51.

Msxkumesa, b.b. byxoBuesa. B.: Yuurens, 2020.
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14. C60pHI/IK TCCTOBBIX SaI[aHI/Iﬁ AJI TCMATHYCCKOT'O U UTOTOBOT'O KOHTPOJIA.

®usuka 10 knace. M.: «utennext-Lentpy», 2019

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubmumoreka [1OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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