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HNOACHUTEJBHASA 3AITUCKA

[{enTpbl 0Opa3oBaHuUsl €CTECTBEHHO-HAYYHOW HaIpaBlIeHHOCTH «Touka poctay
CO3JaHbl C TIENbI0 PA3BUTUA Y OOYYAIOIIMXCA ©CTeCTBEHHO-HAYyYHOMU,
MaTeMaTH4eCKor, HHHOPMAITMOHHON TPAMOTHOCTH, (POPMHUPOBAHUS KPUTHIECKOTO
U KpPEaTUBHOT'O MBIIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HaIPaBJICHHOCTH, a TAKXKE JJI1 MPAKTUUECKON OTpabOTKU yueOHOTO MaTepuaia rno
y4ueOHbIM npenMeTaMm «DPuznkay, « Xumus», «buomorus.
Llenp u 3amaun
* Peanuzanus OCHOBHBIX 00I11€00pa30BaTENbHBIX MPOTPAMM 10 y4E€OHBIM
MpeaMeTaM €CTECTBEHHO-HAYyYHON HANpaBJIECHHOCTH, B TOM YHUCJIE B paMKax
BHEYPOUYHOMU JI€ATEIbHOCTH 00yYarOIINXCS.
. Pazpabotka  u  peanmuzammsi ~ pa3sHOYPOBHEBBIX  JIOMOJHHUTEIBHBIX
00111e00pa30BaTENIbHBIX MPOTPAMM E€CTECTBEHHO-HAYYHOM HANpaBJIEHHOCTH, a
TaKXe€ UHBIX MPOrpaMM, B TOM YUCJIE B KAHUKYJISIPHBIN IEPUOI.
* BoBneyenue yuammxcss M MEIarorM4ecKux pabOTHUKOB B MPOECKTHYIO
JEATEIIBHOCTb.
* Opranu3zanys BHEYYEOHOU AESITENbHOCTH B KAHUKYJIAPHBIN Mepuo, pazpaboTka
U peanu3aiusi COOTBETCTBYIONIMX 00pa3oBaTEIbHBIX MPOrpaMM, B TOM YKCIIE JJIs
Jarepeii, OpraHM30BaHHBIX 00PA30BATEIBLHBIMU YUPEKICHUSIMU B KaHUKYJISIPHBIN
NIEPHUOI.
* [loBeimienue npodhecCuOHATBPHOTO MACTEpPCTBA MMEJArOTHYECKUX PaObOTHUKOB
[EHTPa, PEaTU3YIOMIMX OCHOBHBIC M JIOMOJHUTEIbHbIE 0011e00pa3oBaTelIbHbIE
POTrPaMMBl.
* Co3nanue 1eHTpa «Touka pocTay MpeArnojaraet pa3BUTHE 0O0pa30BaTEIbLHOM
HHPpACTPYKTyphl 001I€00pa30BaTEIbHON OpraHu3allii, B TOM YHUCJIE OCHAIEHUE
o011eo0pa3oBaTeNbHON OpraHU3aluu:
* 000py/JOBaHUEM, CpeICTBaMU OOYyYEHHUs M BOCHHUTAHUS IS U3yueHUs (B TOM
YUCJIEe OKCIEPUMEHTAIBHOTO) TMPEIMETOB, KYypCOB, JUCHUIUIUH (MOMIYJICi)
€CTECTBEHHO-HAYYHOW  HAMPABJICHHOCTH  TPU  peaIM3allMi  OCHOBHBIX
00111e00pa30BaTeNIbHBIX MPOTPAaMM U JIOMOJHHUTEIBHBIX 00Ie00pa30BaTEIbHBIX
nporpaMM, B TOM 4YHUCJE JJISI PACIIMPEHUs] COJEpkKaHUS YUYEOHBIX MPEIMETOB
«Duszukay, «Xumusa», «buonorusy;
* 0o0OpyJOBaHHEM, CpEACTBAMH OOyYEeHHUS ¥ BOCHHUTAHUS IS peaau3aiiu
porpaMm JOTIOJTHUTEIIBHOTO o0Opa3zoBaHuUs €CTECTBEHHO-HAYYHOU
HaNpaBJICHHOCTEN;
* KOMIIBIOTEPHBIM H UWHBIM oOopymoBanueM. [IpoduabHBII  KOMILUIEKT
000OpyZI0BaHUSI MOXKET OBITh BBIOpaH JIsi 00IIE0Opa30BATEIBHBIX OpPTraHU3AIHM,
UMEIOIINX Ha MOMEHT co3nanus 1eHTpa «Touka pocray Habop cpencTB oOydeHUs
U BOCIIMUTaHHUS, TOKPHIBAOIIUNA CBOMMH (YHKIIMOHAJIBHBIMU BO3MOXHOCTSIMU
0a30BbIe MOTPEOHOCTH MPU U3YUECHUH YUEOHBIX NMPeaAMeETOB «Du3nkKay, « XuMus» u
«buonorusiy. MuHMMalIbHO HEOOXOAUMBbIE (YHKIMOHAIbHBIE M TEXHUYECKHE
TpeOOBaHMS W MHHMMAJIbHOE KOJIMYECTBO OOOPYJIOBaHUs, MEPEYEHb PACXOIHBIX



MaTepUasoB, CPEACTB OOYUEHHUSI U BOCIUTAHMS JJIsl OCHAILEHUsl LIEeHTpoB «Touka
pocTay ompenensoTcss PernoHanbHBIM KOOpAMHATOPOM C ydeTtoMm llpumepHoro
nepeyHss 00OpYyJIOBaHMS, pPACXOAHBIX MaTepuanoB, CPEACTB OOy4YeHHS U
BOCIUTAHUA JJI CO3MaHusi u oOecnedeHus (GYHKIMOHUPOBAHUS IEHTPOB
oOpa3oBaHMsI €CTECTBEHHO-HAay4YHON HampaBieHHocTH «Touka pocray B
00111e00pa3oBaTeIbHBIX OPraHU3AIMIX, PACTIOIOKEHHBIX B CEIbCKOW MECTHOCTH H
MaJbIX TOpojax. DKCIEPUMEHT SIBJISCTCS MCTOYHHKOM 3HAHUM M KPUTEPUEM HX
UCTUHHOCTH B Hayke. KoHIeNuus cOBpeMEHHOro 0Opa3oBaHUs MOAPa3yMEBacT,
4YTO B yUEOHOM HKCIEPUMEHTE BEIYILIYIO POJIb JOJKEH 3aHATh CAMOCTOSTEIbHBIN
UCCIIEI0BATENbCKUN YUYEHUYECKUHN HKCIIEPUMEHT. CoBpemeHHbIE
HKCIEPUMEHTAIbHBIE HCCIEIOBaHUS 1O (PU3UKE YK€ TPYIHO MPEACTaBUTH O€3
UCIIOJIb30BAaHUSI HE TOJIbKO AHAJIOTOBBIX, HO U LHM(PPOBBIX H3MEPUTEIbHBIX
npubopoB. B ®denepanbHOM TrocyaapcTBEHHOM 00pa30BaTEIbHOM CTaHJAPTE
(manee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBbHBIX YUYEOHBIX JIEHCTBHIMA
(manee — VYVY]I), mnpuoOperacMbIX yyallUMHUCS, JOJKHO CTaTb YMEHHUE
«TPOBENICHUS OTBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIEAOBAHUMN, MPSMBIX H
KOCBEHHBIX HW3MEPEHHH C HCIOJBb30BAHMEM AaHAJOTOBBIX W IH(PPOBBIX
U3MEPUTENLHBIX TPHOOPOBY.

VY4eOHbIi SKCHEpUMEHT 10 (HU3MKe, TMPOBOJAUMBIA Ha TPAAUIMOHHOM
obopynoBanuu (0e3 mpuMeHEeHHs UPPOBBIX JTa0OpaTOpHUid), HE MOXKET B MOJHOMN
Mepe 00ecreynTh pelIeHrne BceX 00pa30BaTEeNbHbBIX 3a/1a4 B COBPEMEHHOM HIKOJIE.
CrnoxuBLiasicsi cUTyalusi 00ycJaoBlieHa CYIIECTBOBAaHUEM Psiia IPOOIIeM:

* TPAaJUIMOHHOE UIKOJIbHOE OOOpYJOBAaHHWE H3-3a OTPAHUYCHUS] TEXHUUYECKUX
BO3MOXKHOCTEH HE MO3BOJIIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHbBIE UCCIIEIOBAHNUS;
* IJUTENIbHOCTh NPOBEACHUS (PU3NUECKUX MCCIIEIOBAHUN HE BCETJ]a COTJIACYETCs C
JUTUTEIBHOCTBIO YUEOHBIX 3aHATHI;

* BO3MOXKHOCTh MPOBEJICHUSI MHOTHX (PHU3UYECKUX HCCIEIOBAHNN OTPaHUIHBACTCS
TpeOOBaHUSIMU TEXHUKM Oe3omacHocth W Ap. Ludpoas nadbopatopus
KapAMHAITBHBIM 00Pa30M H3MEHSET METOIMKY U COACpKaHUE IKCIIEPUMEHTATBLHON
JIESITEIIBHOCTH U TIOMOTAeT PEIIUTh BhIMICNIepeuncieHnbie mpobaemsbl. [Iupokuii
CHEKTp HU(POBBIX NATYMKOB TMO3BOJSET YUAIIUMCS 3HAKOMUTHCS C TTapaMeTpamu
GuU3MYECKOTO JKCIEpUMEHTAa HE TOJHKO Ha KAa4eCTBEHHOM, HO W Ha
KOJM4ecTBEHHOM ypoBHe. C mnomoipio 1UGpoBoid J1abopaToOpuu  MOKHO
IPOBOAUTH JUIUTEIbHBIA 3KCHEPUMEHT JaXX€ B OTCYTCTBMM HSKCIIEPUMEHTATOpA.
[Ipu sTOM u3MepsieMble NaHHBIE U PE3yJIbTaThl UX OOpPabOTKH OTOOPaKAIOTCS
HEMOCPEICTBEHHO Ha DJKpaHe KommbioTepa. B mpouecce (opmupoBaHus
HKCIEPUMEHTAJIbHBIX YMEHUUW MO (U3MKE YyYalluics YYUTCS TNPEACTaBIAThH
uHdopMaIuio 00 UCCIeOBAaHUM B YETHIPEX BUJIAX:

* B BepOaqbHOM: OMNMCHIBATh 3KCIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJIENb
HKCIEPUMEHTA, (PUKCUPOBATh BHUMAHUE HA U3MEPSAEMBIX (PU3NUECKUX BEJINYMHAX,
TEPMHHOJIOTHH;



* B TaOJUYHOM: 3alOJHATH TAOJMIIBI JTAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHMS
rpagukoB (MpU ATOM Yy YYAIIMXCA BO3HHUKACT IEPBHYHOE TMPEJCTABICHUE O
MaciTadax BEeJIUYKH);

* B TpauecKkoM: CTPOUTH TpapuKH MO TAOJIUYHBIM JAaHHBIM, YTO TO3BOJISIET
MIEPEUTH K BBIABHKEHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKTY (HU3MUICCKIMU
BeTMYMHAMU (MPU ATOM YYHUTENh MOKA3bIBAET MPEHMYIIESCTBO B BH3yaJIU3aIluU
3aBUCUMOCTEH MEXTy BETUIMHAMHE, HATISAHOCTh U MHOTOMEPHOCTH );

* B AaHAJIUTHYECKOM (B BHUJE MAaTeMAaTHYECKUX YpaBHEHUMN): MPUBOAUTH
MaTEMaTUYECKOEe OMHCAHNE B3aUMOCBSI3U (PU3UUYECKUX BEIMYMH, MATEMAaTUYECKOE
0000IlleHHEe  TOJYYEHHBIX  pe3ysibTaTtoB. Ilepexon K KaxaoMmy  dTamy
npeacTaBieHuss WHGOPMAIMM 3aHUMAET JOCTaTOYHO OOJIBIION MPOMEKYTOK
BpeMeHU. B cTapimx kiaccax 3TO BpeMsi MOKHO ObLTO Obl OTBECTH Ha pelICHUE
Oonee BaXHBIX 3a7ad. B »ToM 1utaHe 1udpoBbIe JTAOOPATOPUU TTO3BOJISIIOT
CYIIIECTBEHHO IKOHOMHTH BpPeMsl, KOTOPOE MOYKHO TOTpPaTUTh Ha (popMupoBaHHE
WCCJICMOBATEICKMX yYMEHUH  y4alluxXcsl, BBIPAKAIONIUXCS B CIEAYIOIINX
JEUCTBUSX:

* OmpeeeHre MpooIeMbl;

* IOCTAHOBKA UCCIEA0BATEIbCKON 3a/1a4u;

* [NTAHWPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOEHUE MOJICIIEH;

* BBIJIBIJKEHUE THUTIOTE3;

* SKCTIEpUMEHTAJIbHAS MPOBEPKA THIOTE3;

* aHAJIM3 JIAaHHBIX SKCIIEPUMEHTOB WU HAOJI0ICHUI;

* popMyIHpOBaHKE BHIBOJIOB.

[Tocnennue ronpl y ydamuxcsi HaOMt01aeTCsd HU3Kass MOTUBAIIMS U3yUCHUS
€CTECTBEHHOHAYYHbIX JUCIUIUIMH U, KakK CJEACTBUE, TaJieHue KadyecTBa
oOpazoBanus. IludpoBoe yueOHOe 0O0OpyAOBaHWE TMO3BOJISIET  Yy4alllUMCS
O3HAKOMHUTHCS C COBPEMCHHBIMH METOJAMH HWCCIICIOBAHUS, TPUMCHIECMBIMH B
HayKe, a YYHTEII0 — MPUMCHATh Ha TPAKTUKE COBPEMEHHBIC IMEIAarorHvYecKue
TEXHOJIOTHH.

Meroaudeckue pPEeKOMEHIAIMK 10 CO3MaHMI0 W (YHKIIMOHUPOBAHUIO B
o0mreo0pa3oBaTeIbHBIX OPTaHU3AINSX, PACTIOIOKCHHBIX B CEJTLCKONH MECTHOCTH H
MaJIbIX TOPOJIax, IICHTPOB 00Pa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYSCKOU
HaNpaBJICHHOCTEN («Touka  poctay) (YTBepxkaCHBI pacnopsiKEHUEM
MunucrepctBa npocBemieHus: Poccutickoii ®deneparuu ot 30 HOsIOpst 2023 1. Ne
TB-2356/02).

B coctaB nentpa «Touka poctay mo ¢usuke Bxoast 6azoBas (oOs3aTebHA)
4acTh W JIOTIOJHUTEIbHOE 000pynoBaHue. ba3oBas 4acTh COCTOUT U3 IUDPOBBIX
JATYMKOB W KOMILUIEKTOB COITYTCTBYIOIIMX JJIEMEHTOB JIJII ONMBITOB 1O MEXaHUKE,
MOJIEKYJIIPHOM (PU3HKE, TEKTPOAUHAMUKE U ONITHKE

[Ipennaraemepiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, YUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEN



o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.
Ha wusyuenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacos (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).
COJAEP)KAHUE OBYUEHUASA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mpupone. HayuHble METOIBI NO3HAHMS OKPYKAOLIETO
mupa. Ponbp JKCriepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCHEpUMEHT B (PUBHKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m Mecto Qu3NKuM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M IUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHKCHUA.
Cucrema otcu€ra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTH) H
YCKOpPEHUE MATEPUAIBHOW TOYKH, WX NPOECKIMU HA OCHU CUCTEMBI KOOpJHUHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U MEPEMEIICHUS
MAaTEPUAJIBHOW TOUYKU OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM O MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon u wacrora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHn4eckrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIUJIOMETD,
JIBUOKEHHUE CHAPSJIOB, LICITHBIE U PEMEHHBIE [IEPEAAYU.

Jlemoncmpayuu



Mopenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUSL.

[IpeoOpa3zoBanne IBMIKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPONUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3ydenue nBuxKeHUs Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbld  3akoH  HproToHA.
NHepunalibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUI. MaTEpUalIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MaTEpUATIBHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTymarensHOE U BpalaTeaIbHOE IBIDKEHUE a0COIFOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. llnedo cumbl. YcioBud
paBHOBeCHUSA TBEPJIOTO TEIA.

TexHuyeckue yCTPOMCTBa M TMPAKTUYECKOE NPUMEHEHHE: TMOIIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoi 3axkoH HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmaluu.



HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U AJCHHM.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue aBuxkeHUs1 OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPIAOTO TENA, HMEIOLIETO0 OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMiynbC MatepuaabHOM TOYKHM (Te€da), CUCTEMbl MaTE€pPUANbHBIX TOYEK.
NMnysibc CHJIBI U U3MEHEHHE MMITYJIbCA TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE BUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN SHEPTUMU.

[loTeHunanbHas DHEPIUsl. [loTeHumanbHas DHEPTHS yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teida  BOJIU3HU
MMOBEPXHOCTH 3EMIJIH.

[loTeHmanbHble U HENOTEHUUANbHble  cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPAHEHUS] MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIUATLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuyenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOLIBI0 JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsa3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHHYECKOW 3HEepPruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pasznen 3. MosekyasipHas pu3nka ¥ TEPpMOJIMHAMHUKA
Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenHue. Juddysus. Xapaktep IBHKCHUS U
B3aMMOJEUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, >XHAKOCTEH U



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ n3smepenue. lllkana remmneparyp
Llenbcus.

Mopnene  upeanpHoro raza. (OCHOBHOE€  YpPaBHEHHE  MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEelHEd KWHETUYECKOM SHEpPruH TEIUIOBOIO JBMXKEHHS dvacTul raza. l[llkama
temriepatyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHnneneeBa—Kianelipona.
3akoH [lansToHa. M30mponeccsl B HAealbHOM Ta3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PYy3UHN )KUIAKOCTEH U ra3oB.

Mojens OpOyHOBCKOTO TBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Monens, muTroCTprpyoIIas NPUPOLY AABJICHUS ra3a Ha CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00bEMa KOMHATHI, JJaBJICHUS U TEMIIEpaTyphl BO3TyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEKy TapaAMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonnnamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs
JHEPrusg  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buuabl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 amumabatHom mporecce. [lepBblii 3aKOH TEPMOIMHAMUKU.
[IpumeHeHrne TepBOro 3akOHAa TEPMOJMHAMUKU K u3ompoueccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepmouHamuku. HeoGpatuMocTs npoieccoB B IpUPO/IE.



TeruoBpie  mamubbl.  [IpUHOUNBI ~ OEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kodp@uIMeHT MmoiIe3Horo
nercTBus TerwtoBod marmumHbl. [lukn KapHo m ero kosddumumeHT moje3HOoro
JENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEpruu Teja MpU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3MeHeHre BHyTpEeHHEN SHEPIruu (TeMIlepaTypbl) Teja Ipu TeIuionepeaaye.

OneIT 1Mo anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHueHcanus. Vcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiabsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJIYUYECHHS] COBPEMEHHBIX MAaTEpPHUAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu nMoHWKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpauust KpucTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, AUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbli AIEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYINEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anekrpocratnueckoro  mojs.  I[loreHmuman.  Pa3zHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 y4acTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CUJIa U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

ONEeKTpUYEeCKHd TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wu3MepeHue SIEeKTPOABIWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa U NpOBOJANMOCTb BO3IyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyLIECTBISIETCS C
y4€TOM COJEpKAaTEIbHBIX MEKIIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Quamueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



bBuonocus: mexanndyeckoe ABMKEHUE B KHBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SBIICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEH WU
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOAIIUITHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPaHEHUsd
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
IIOJIyYECHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KITACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBUE  ITOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanumoaeictBue npoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuina JlopeHnua, €€ MOTyJib U HarpaBlieHHe. J[BUxKeHUE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cumisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIIAS CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.



OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTHUYECKOE NPUMEHEHHUE: TMOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHULl, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHAKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3aumopeiicTBue ABYX ITPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIWH.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

M3yueHne MarHuTHOTO IOJISl KaTyIIKH C TOKOM.

HccnenoBanue NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pasznea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXvHHBIN MasTHUK. MaTremMaTH4eCKUi MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AIEKTPOMAarHUTHEIMHU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[Tepemennbiii  TOK. CUHYCOMJAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE DIEKTPUUECKOM
DHEPIruMU. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPHUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HabGnronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3IEKTPONEpEaaUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnosokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Llemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peroMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpakeHusi cBeTa. [locTpoeHne n3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbld yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TeJeCKOI, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. MoieNlb CBETOBOAA.

HccnenoBanue CBONCTB M300pakeHUM B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceeta.

HabGmronenue nucnepcuu cBera.



[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tommydenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habnronenue nonasipuzalnuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIacCMYeCKOoM  MexaHuku.  [locTtynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, ITIPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPIUsi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C JHEPrUeN U UMITYJILCOM PEISATUBUCTCKOW YaCTULBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue ¢poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddekxra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Ltanerapnas moxpens aroma. Iloctymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha JIpyroil. Bunel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.



BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue mmHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonp! HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHnueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortarbl pa3BUTHs aCTPOHOMUH. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHUM.

Bun 3B&3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIKEHHUE.



ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHE
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyTe — Hama I'amaktuka. Ilonmoxenune m aswxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PemmKTOBOE N3ITydEeHHE.

Macmrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPENIeNICHUs] TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo6o0maroniee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATUYECKOU chepax MesTeTbHOCTH YeJIOBEeKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsS B 11 Kimacce oCyIecTBIsSIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOI'O
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0O0US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX Puryp u 00béma Tel.



buonoeus: snexTpuueckue SBICHUS B JKUBOW MPHUPOJE, KoJieOATETbHBIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHIYKIHOHHAS II€4b, pajap, PaaUuONPUEMHHUK, TEICBHU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalolUXCsi PYyKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEIILHOCTU B IMPOIIECCE pPeain3allid OCHOBHBIX HaIlpaBJICHUIN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUECKUX T'YMAaHHCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHHUE B3aUMOJICCTBOBATH C COIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3lu4HbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a1ad (HU3UIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTh TPUYHMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAaHUA 10 (QU3MKE B TMPAKTHUECKYIO 00JIacTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nnopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(MOPMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM W BO BHE-ypPOUHOMU
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIAMBHYaTbHON
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa MU KaXKIOTO yYacTHHKA KOMaHJIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEIOUYTCHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLIECCOB, HX pE3yJbTaTOB U
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe MJIsI YPOBHS CpPEIHEro OOIIero oOpa3oBaHUs Yy OOydarolmUXcs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAPABICHUS Pa3BUTHs COOCTBEHHOW SMOITMOHAIIBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOUIEH CTpPEMIICHHE K TOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS M3YYEHHBIX (DU3NYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHHE, CBOOOJHOE TIaJICHHE TeJ, JBIKEHHE 110 OKPY)KHOCTHU, HWHEPIIUS,
B3auMoOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KECHHE, CTPOSHUE >KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, IOBBIIIICHUE JIABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIEHHUEe, CKOPOCTb, YCKOPEHHE, macca Teja, cuia,
MMIYJIbC Te€JIa, KWHETUYECKas PHEPrusi, MOTCHIMAIbHAA DHEPTUsS, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBAaTh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTta rasa,
KO3(phUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yEMbIX BEIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYI0 BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMWCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3yEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akons HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTUM TEIJIOBOTO JBUXKEHUSI MOJIEKYII C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasidyaTh CJIOBECHYIO



(GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHH, MPHU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIUpOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
3TOM BBIOHMpaTh ONTHMAIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYECHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€TaTh BBIBOABI IO pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESTEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJIIPHON HH(POPMAINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(popMaIuio;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIIEHUH C MPUOOPAMH U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIbI, pPaIMOHAIBLHO pPaCHpeAcisaTh O0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y 0OYUAIOIIMNXCS YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsii, JJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SIBJICHUsI (MPOIECCHI), HCMOB3Ys (PU3MYECKHUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO MOJIeHd, MEPUOJ] U YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HWCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyTbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAYEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHBI OTPaKCHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopenna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynHpoBaTh TpobiieMy/3amady M THIOTE3y y4YeOHOro OKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM UCCIIEIOBAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THhIE 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS YYCOHOW M HAYYHO-TIONMYJISIPHOW MHGOpPMAIMH, TIOJTYYCHHOW 13
Pa3ITUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSACHATh TPHHIMIIBI JCHCTBUS MAaIllMH, HPUOOPOB W TEXHHUYCCKHUX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIh30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCCIHEBHOW JKU3HU
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHCHHEM pPa3jIMYHbIX COLHAJILHBIX PpOJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHas bubnmoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSJ:I/I//I;?:;{;ES/I?MRWC
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutposabubie IlpakTnyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa 0 IpUpo/Ie.

1 Hayunsie MeT(}), bl HO?I,)H;)HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXAaHUUYECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [IOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cznpomBnefnq; pu IIBI/I)Pi(CHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynaTensHoe U BpaliareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTtponpsHast pabora o Teme
«Kunemaruka. /[unamuka. 3akoHbI
COXPAHEHHUS B MEXaHHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TENI

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sueprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.

32 KonnuecTBo TemaoTel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KIT/1
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuii ypok «MonekysipHast bubmuorexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIA3AIIHS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHCHUE TEILIOBOTO baitca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyimnona. ToueuHbIN DJIEKTPUIECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moist. [Toreniman. PasHoctn bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT 0CTATUYECKOM HOIJ)IG bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubmnorexa [IOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHJeHCcaTopa”
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexoa. I1omynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOPax U

paciuiaBax 3JEKTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0Oc84ae
[Tnazma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «2nektpocraruka. [TocTosHHBIN 1 bubnnoreka [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O600maronuii ypok bubnuoteka [JOK

68 1
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoakueie  Ipaxrueckue fll:;:el{l/lﬂ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bub6nmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabdota «3ydenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBHOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH BHCKTPOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue YCTpOﬁCTBa Hn ux
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasI MHAYKLIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYyCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpPEHHee oTpakeHue. [IpenenbHbiin bubmuorteka [IOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['panuIpl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue morera L
R https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PESITHBUCTCKOM Eubs OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHUEH U nommoreka L1
HMITYITHCOM, DHEpIH TIOKOS https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITHE U HCCIIEI0BAaHUE B LIOK
nOIMoTEKA
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
. ' https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» potorddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MIPaKTHYECKOE MPUMEHCHHUE:
44
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3agau mo TeMe «DJIEMEHTBI bubnunoreka LIOK
KBAaHTOBOM OIITHKH) https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIATRL Hopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u morionieaue (oToHOB
48 I I/I}II'IG exoJe aTOMallJl co H(()Ii“o OBHS bubmmorexa [IOK
p pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha apyroi. Buasl criekTpos
BonHoBbIe cBOlicTBa yacTull. BoHbI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnspao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIICKTUBHI,
SKOJIOTHYECKHUE aCIEKThI SACPHOM
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPa»

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpPKUE 3BE3/1bl, MIJIAHETHI, UX BUIUMOE
nBrkeHue. CoaHeuHas CHCTeMa
Comnsaue. CoiiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsiit [Iyte — nama [Manaktuka.
TTonoxenue u nBuxxenne ConHila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTponbHas pabota «neMeHThI
ACTPOHOMUU U aCTPOPHUIUKID)

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O606maromuit ypok. Pois u Mmecto

(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pons
¢buznueckoil Teopun B GopMUpPOBaAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBubiii ypok. OnTuka. OCHOBBI

67 CHEINAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®wusuka .10 knacc; yaeOHUK A1 00111€00pa30BaTEeIbHBIX OPTaHU3AIUH :
0a3oBbIii W yrayoseHHsl ypoBuu / ['.5. Makumes, b.b.byxosues, H.H.
Cotckuiti; mop pen. H.A. TlapdentreBoii. — 9.e uza.,crep.- M.: [Ipocsenienue,
2022 ron
®dusuka .10 knacc; yaeOHUK JyIsi 0011e00pa30BaTEIbHBIX OpTraHU3aIUN :
0a30BbIii U yrayosieHHbld ypoBHU / ['.5. Mskuies, b.b.byxosiuies, B.M.
Yapyrun; nox pea. H.A. TlappentbeBoit. — 9.e uza.,crep.- M.: [Ipocselenue,
2022 ron

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/ff0d1784
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