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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHM W TpeOOBaHUM K pe3ylibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickoi Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4varomnuxcs 10—11 kiaccoB npu 00yueHuu
ux ¢u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-/IEATEILHOCTHOTO MOAXO/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusam OI'OC COO k maaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJbTaTaM O0y4eHHs, a TaKKe
YYUTBHIBAET HEOOXOJAMMOCTh peaIu3alui MEXKIPEIMETHBIX CBsi3ell (QU3uku ¢
€CTECTBEHHO-HAYYHBIMH YUSOHBIMH TIpeMeTaMu. B Hell onpenesnstoTcss OCHOBHBIE
eI u3ydeHus: GU3UKU Ha YPOBHE CPEHEro o0Iero oopa3zoBaHus, MIaHUPYEMbIe
pe3yibTaThl  OCBOEHHUSI Kypca (U3MKHM: JIMYHOCTHBIE, MeETalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

JlanHas pabogas mporpamma mno ¢usuke 11 10 — 11 kmaccoB cocTaBiieHa ¢
y4€TOM METOAMYECKUX PEKOMEHJAIMKA MO CO3JAaHHI0 U (YHKIMOHUPOBAHUIO B
o011e00pa3oBaTeIbHBIX OPraHU3alUAX, PACIIONIOKEHHBIX B CEJILCKOM MECTHOCTHU U
MaJlbIX TOopojax, EHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYHOU
HarpaBiieHHocTel («Touka pocTtay) (yTBEpKIEHBI pacriopsbkeHueM MUHUCTEPCTBA
npocBenienust Poccuiickoii  ®epeparuun ot 12.01.2021 1. Ne P-6) wu
MpeayCcMaTPUBAET NPOBEACHUE 3aHATHUI C UCIIOIb30BaHUEM O0OPYIOBAHUS LIEHTpA
«Touka pocra»

[Iporpamma no Gpu3uKe BKIIOYALT:

e TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHMS Kypca (pU3uKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEAMETHBIE Pe3yIbTaThl O rojaM oOy4YeHuS;

e cojepkaHue yueOHoro nmpeamera « u3nkay 1o rojgam oOydeHwusl.

®du3rka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KadyecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHu# 00 okpykatoieM Mupe. LLIkonpHBI Kype (HPU3UKH — CHCTEMOOOPa3yOIINiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWW, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUW  OmNpefenseT XapakTep UM pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYCHHS] HOBBIX MaTEpHaJOB C 3aJaHHBIMHU CBOICTBaMHM U Apyrux. M3yuenue



(U3MKM BHOCUT OCHOBHOM BKJ1a/ B (POPMHUPOBAHHUE ECTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOywarommxcs, B (opMHpoOBaHHE YMEHUN MNPUMEHITh HAYYHBIH METO[
MO3HAHUS NIPU BBIMOJIHEHUH UMHU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHOBY Kypca Qpu3uKu 1)1 ypOBHS CPETHETO 00111ero 00pa30BaHMs MOJIOKEH
pSA UIel, KOTOPhIE MOKHO pacCMaTpUBaTh Kak MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW MaTepual Kypca (Qu3uku
o0ObeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcCs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCHOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(bU3HUKYU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOOIEeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnonaraet 3HakOMCTBO
C IIHMPOKUM KPYTOM TE€XHHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUN M3yUYECHHBIX
TEOPUU U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TIMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXKIeHUs
npo6JieM pallMOHAIBHOTO IPUPOIONIOIH30BAHUS U SKOJIOTMUECKON 0€30MaCHOCTH.

Crep>XKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus SABJIAIOTCS (U3HUECKue TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKType MOCTpOeHUsI PU3NYECKON TeopuH, posii (HyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPUA, JUIsl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CUCTeMHO-AESATENbHOCTHBIN TOJX0JI B Kypce (U3UKU pealn3yeTcsl Mpexie
BCEro 3a CU€T OpraHu3allud SKCIEPUMEHTAIbHOW AESATEIbHOCTH OOYYarOIIUXCS.
Jl1st 6a30BOr0O YpOBHA Kypca PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJa0OPAaTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIMHEHBI B OOIMIMI CIUCOK YUYEHUYECKHX MPAKTHYECKUX PaldoT.
Boizienenre B yKa3aHHOM MepeyHe Ja0opaTopHbBIX padOT, MPOBOAMMBIX ISt
KOHTPOJISL ¥ OLIEHKH, OCYUIECTBIISIETCSl YYaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOMsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUS W OCHalleHHs kabunera (usuku. Ilpu
3TOM OO0EcleyuBaeTcsl OBJIaJCHUE OOyYarolMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEJOBaHUSl 3aBUCUMOCTEH (M3MYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.



Bonbiioe BHUMaHue yeseTcsl pEIICHNI0 paCUETHRIX M KAYeCTBEHHBIX 3a/1ad.
[Tpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 33JaHHOMN
¢bu3znyeckoil MOJAENbI0, MO3BOJIAIONINE TPUMEHATh U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaKk M HWHTErpUpysl 3HAHUS W3
pa3HbIX pasneinoB. JlJid KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUM W TPOIECCOB B OKpYKArOIIEH
XKU3HM, TpeOyromue BbhIOOpa (U3MYECKON MOAENH ISl CUTyallud IPaKTHKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B cootBerctBu ¢ TpeboBanmsimu @I'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
oOecreyeHuIo yuyeOHoro mpouecca 0a30Bbl ypoBeHb Kypca (U3MKH HAa YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3ydaTbCsd B YCIOBUSAX MPEAMETHOrO
kaOuHeTa (PU3WMKM WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIa. B xabuHeTe QU3UKH AOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMMme IO
bu3MKe yUEHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JlemoHCcTpanoHHOEe  000pyZoBaHue (OPMHPYETCSI B COOTBETCTBHH C
OPUHLKAIIOM MHUHUMAJIbHON JIOCTAaTOYHOCTH M OOECHEeYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B MporpaMMe 1o (U3MKE KITIOYEBBIX JEMOHCTpAlUNA s
UCCIIEIOBAaHMSI  U3y4YaeMbIX SIBJIGHMA M  NPOLECCOB, OMIUPHUYECKUX U
byHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHYECKHUX MPAKTUUYECKUX pabdoT
dbopMupyercss B BHIE€ TEMAaTHUYECKHMX KOMILJIEKTOB U 00OecreuynBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydamoomuxcs. TemaTHueckue KOMIUIEKThI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOpUil.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOy4YaIOIIMXCA K HAyYHOMY
W3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE IMPEACTABICHUI O HAYYHOM METO]IE MO3HAHUs B (HOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (hopMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3yUYeHUs: OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

o (opMmupoBaHHE YMEHHUU OOBSICHATH SBJICHHUS C HCIOJB30BAHUEM
bu3znyecKuX 3HAHUM U HAYYHBIX J0Ka3aTeIbCTB;

e (opmupoBaHHE MPEACTABICHUN O ponu (U3UKU AT Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JlocTmkeHne 3TUX 1enei 0OecreynBacTCsl pelIeHHeM CIIeIyIONNX 3aaad B
mpoliecce n3yueHus Kypca GU3NKN Ha YPOBHE CPETHETO 00IIEeT0 00pa30BaHuUs:

MpUOOPETEHUE CUCTEMBI 3HAHHM 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSIX, BKIIOYAs MEXAHUKY, MOJEKYJSIpHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKH;
dbopMHUpOBaHNE YMEHUN TPUMEHITh TEOPETHUYCCKUE 3HAHUSA IS
OObsSICHEHUS (PUBMYECKUX SIBJICHUU B TPUPOAEC U JJid MPUHSITUSA
MPAKTUYECKUX PELICHUN B OBCEIHEBHOMU KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHbIX 3a/lad C SBHO 3aJaHHOU
¢bu3nyeckoil MoAeNblo, 3aJad, MOAPa3yMEBAIOIINX CaMOCTOSATEIbHOE
co3gaHue pU3NUECKO MOJENH, aIEKBAaTHOW yCIOBHSIM 3a1a4H;
MOHUMaHuEe (U3MUECKUX OCHOB W TPHUHIIUIOB JIEUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIILYIO
cpeny;

OBJIQJICHUE METOJIaMU CaMOCTOSITEJILHOTO TUIAHUPOBAHUSA U TPOBEIECHUS
(U3UYEeCKUX SKCTICPUMEHTOB, aHajlnW3a W WHTEpIpeTanuu WHHOpMaIliy,
ONPEAEIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3YJIbTATA;

CO3JJaHHUE YCIIOBUM Ui Pa3BUTHUSI YMEHUW MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha usyuenne ¢usuku (6a30BBIH ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme M0 (QU3MKE TMepedeHb JIa0OpaTOPHBIX W
NPAaKTHUYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YYHUTEIh JEJaeT BBIOOP
MPOBENCHUS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00YyUYarOIIHUXCH.



COJEPKXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posib 3kcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (hU3MUECKUX SBJIEHUNA M mpoueccoB. HayuHble rumoresbl.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE M3MEPUTENbHBIE NPUOOPBI, KOMIbIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUXKCHHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsisI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIUHU HA OCHU CUCTEMbl KOOPJIMUHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpPsSIMOJIMHEWHOe IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMelIeHUs
MaTepUasbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe 1BHKEHUE. [[BHKEHNE MAaTEPUAIIBHON TOUKHU MO OKPY>KHOCTH
C MOCTOSIHHOM 1O MOJYJIF0 CKOPOCTHIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs CKOPOCTh.
[lepuon u yactora obpanieHust. L{leHTpocTpeMUTebHOE YCKOPEHHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JIBU>KEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpuniun cynepno3uiuu cui. Bropoii 3akon HeroToHa mis
MaTepUaIbHOU TOUKU. TpeTtuit 3akoH HproTOHA 1151 MaTeprUanbHbIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckoipxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKONIBKEHUS U cuiia TpeHus nokosd. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTEIIBHO OCHU BpaulleHus. [lmedo cumbl. YcnoBus
paBHOBECUS TBEPIIOTO TENA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3axoHnwl coxpanenus 6 MexaHuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME HMMITYJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nehopMUpPOBaHHON NPy KUHBL. [ToTeHITManbHAs SHEPTHsl Tea BOJIN3H MOBEPXHOCTU
3eMJIu.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C K3BMEHEHUEM MEXaHUYECKOW SHEPIUHU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mMOTeHIUATBHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aMOJICMCTBUSL YacTUI BelleCcTBAa. MoJaenu CTpPOEHUs Ta30B, XKUJIKOCTEU H
TBEPJBIX TSI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkarma
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeiipona.
3akoH [lanmprona. M30omponeccsl B UACATLHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHrHE HW30MPOLECCOB: HM30TEPMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c1Oco0bI €€ n3meHeHus. KonnuecTBo TemnoTel U pabota. BHyTpeHH: s
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeNIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH Npu TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoiieccam. ['padudueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT mojae3Horo
nevictBug TemoBol mammHbl. [Hukn KapHo u ero xo3d@dUIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHUuecKue yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEWCTBUEM CXATOro BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnwIT 0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul

N3mepenne yaenbHOou TEMI0EMKOCTH.

Tema 3. Azpecamnuie cocmosanusn eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAs BIJIAXHOCTh BO3ayxa. HacelieHHbld map. YjienbHass TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUSI OT AABJICHHUSL.

Tépnoe Teno. Kpucrammmyueckue n amopdHbie Terna. AHM30TPOIHUS CBOMCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpucTayum3anus. Y aenbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro OagaHca.

TexHuueckue yCTpOHMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYUYEHUS! COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHs BIAKHOCTH.

HabGnronenue HarpeBanus U MaBJIeHUsI KPUCTAUIMYECKOTO BEIEeCTBA.

JlemoHCcTpauus KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoanHamuka
Tema 1. dnekmpocmamuka
DJIeKTpU3aLUs TeJl. DJIEKTPUUECKUH 3apsl. J[Ba BUJa SMEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH,  JUANEKTPUKH U  TOJYNPOBOJHUKH. 3aKOH  COXpPAaHECHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli SIEKTpUUECKUNA 3apsi.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnektpuueckoro moisd.  [IpuHnun



CYNEPIIO3ULHMN BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGota cun anekrpoctatudeckoro mods. [lorennuan. PazHOCTh MOTEHIIMATIOB.
[IpoBOAHUKN W [MDJIEKTPUKUA B DBJEKTPOCTATHUECKOM Tose. Jluanekrpuueckas
MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctoununku Toka. Cuina Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEeKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE COMPOTUBICHUE BEIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 1J1d MOJHOM (3aMKHYTO#) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MpUMECHAs MIPOBOJIUMOCTh
noJIiynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCONMALNS. DIEKTPOIIH3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHuuecKkue yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIIPOBOJHUKOBBIN JHO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabonul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
y4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJO0B HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (puanuyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOMIOJEHUE, SKCIEPUMEHT, MOJETUPOBAHNUE, MOIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS MAacca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ia30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JMCCOLMALNSA,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHHWE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, ObBITOBOM XOJOJAMJIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
IIOJIy4YECHHs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOIUH, 3JIEKTPOCTaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

IlocTosiHHBIE MarHUThI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHoOe
nosne. Bexrop MarauTHOM MHAYKIMU. [IpyHIMN Cyneprio3suiini MarHUTHBIX MOJIEH.
JlvHnn MarHuTHOW WHAYyKUMU. KapTMHa JMHWUKA MAarHATHOW WHIYKIUU TOJIA
ITIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIOUU. OJIEKTPOJABWXKYILNAs CHIa HWHAYKIMH. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapazes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJIEKTPOMArHUTHI, JJIEKTPOIABUraTEllb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbonul

N3ydyeHrne MarHuTHOIO I0JIs KaTyLIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrummryga u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUd MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJjieOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
KoJjiebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTUU B TOBCEHEBHOMN KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
DJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COCAMHEHUU PE3UCTOpa, KaTYLIKU
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl Irpy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuentanus BektopoB E, B, V B anexrpomarautHol BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOIsApu3anus, AUPPaKIUs,
unTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE M MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, TPEITIOMIICHHUE,
noJyispu3anus, tudpakius, HTepPepeHIms.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
oHOpoIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CinoxHbli cocTtaB Oenoro cseta. LBer.

Cobwuparomire 1 paccenBaronye TuH3bl. ToHKas TnH3a. DOKyCHOE pacCTOSIHHE
U ONTHYECKasi CUiia TOHKOW JUH3bI. [locTpoeHune n3o0pakeHnii B COOMPAIOIINX U
paccenBarolnX JuH3ax. GopmyIia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [dudpakunonHas pemeérka. YcloBue HaOI0IEHUS
INIABHBIX ~MaKCUMyMOB IIpM NAJEHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToanmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pacHpOCTPAHEHUE, OTPAXKEHHE U IIPEIOMIICHUE CBETa.
OnTuyeckue mprudOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre cBOMCTB N300paXKEHUH B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne naTepdepeHIIny CBETa.

Hab6monenune nudpakium ceera.

HabGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKINOHHON PEHIETKY.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3mepeHne nokasaress NperoMIIEHNs CTEKIIA.



HccnenoBanrie cBOMCTB M300paXKeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
['paHuLIbl TPUMEHUMOCTH KJIacCUYecKOM MexaHukH. [locTynarsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpPAIlCHUE
JUTHHBI.
OHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. JHEPrus
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBs3u sHEprun GOTOHA C €70 YACTOTOW. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororpdexra. Onpitol A. I'. CToneroBa. 3akoHBI
dotorpdekra. YpaBuenue DiHmTeitHa 11 poTodddekra. «KpacHas rpaHunar
dboToaddexra.

Jaenenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHHu4ecKue YCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTOIJIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®otord(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo GhoTodddexra.

CBeTouon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue u mnorjouieHue
(OTOHOB MpU MEPexo/ie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
crekTpoB. CHEKTp ypOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BouiHoBbIe cBolicTBa yactull. BosHsl ne bpoiis. KopryckynsipHO-BOIHOBOM
JTyaTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHn4eckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeHYaThIX CIEKTPOB U3y YCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie padonul

HaOnronenue inHeiyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOCHUS snpa. OTKpbITHE
paaroakTuBHOCTH. OnBITH Pe3epdop/a 1o onpeneseHnio coctaBa paguoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrusiHue
PaarOaKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykimonnas moxens sigpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbda-pacnaz. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
M3JIydyeHue. 3aKOH paJuo0aKTUBHOIO pacnaja.

OHeprusi CBSA3M HYKJIOHOB B sifipe. SAaepubie cuibl. JledekT macch sapa.

S nepHble peakunu. JleneHrue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTHUBHI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE IO3UTPOHA.

Metobl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOieicTBUS. EqUHCTBO hu3ndeckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

ComnHeuHas cucTema.

Connne. ComHeuHass akTUBHOCTh. McTouHuk sHeprum ConHIIA U 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE31BI TJIABHOM IOCJIEA0BATEIILHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIaBHOW TMOCJIENOBATEIbHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUH U 3BoMonuu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONIPENeIICHUS TTOJI0KEHUS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEepHOro NoJymapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJILHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aACTPOHOMHH B COBPEMEHHOW HAYyYHOU KapTHHE MHpPA, pOJib (U3HUUYECKON TEOPUH B
dbopMHpOBaHUU MPECTABICHUHN O (HU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOI
KapTUHBI MHUpa B O0IIEeM psijJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SIBIEHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpeJICIICHHE TUIONIA/IN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MpHUpPOIE, KoJjieOaTesbHbIE
JIBUOKECHUS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUEC
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTMYECKON PEeIIETKH, CIIEKTPaIbHbIN aHAN3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: nNVMHUM BJEKTpoIepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJICKTPOJBUTATENIb, WHAYKIIMOHHAS II€Yb, pajap, PaJUuONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Dusnka» Ha ypPOBHE CpEIHEro OOLIEro
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npenmera «Dusukay T0KHbBL
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYaroOImMXCSI PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WLMENH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PeaJn3allui OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOW I€SITENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX  TI'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMH U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaXkIaHCKOW UJEHTUYHOCTH, NAaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEITbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
puUCyIIero (pu3n4eckoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUS:



UHTEpEC K pa3iuuHbiM cdepaM MpoPeCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3SKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHHUE TIJIO0ATBLHOIO
XapakTepa dKOJIOTHUECKUX MPpoO0jIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUIA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS LEJed YCTOMUYMBOTIO pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue ONbITa AECATEIIBHOCTA HKOJOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (DU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3UIECKON HAYKHU;

OCO3HAHUE LEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4deHUs1 GU3HKHU OCYIIECTBIISTH MPOSKTHYIO U UCCIIE0BATEIIbCKYIO IEITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBble jornueckue aAeiicTBUs:
CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEJIH JIEATEIIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JOCTUKEHNUS,
BBIBISITh  3aKOHOMEPHOCTM M INPOTUBOPEYUS B  PACCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
paspabarbiBaTh IUIaH pEIICHHs MPOOJEeMbl C YUYETOM aHalu3a MMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTY B YCIOBUSAX PEATILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/IEHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBareabcKkue 1eMCTBUA .
BJIAJICTh HAY4YHOW TEPMHUHOJIOTHEM, KIIFOYEBBIMHA IOHATHAMH M METOJAMH
buznyecKoil HayKu;



BJIAJ€Th HABBIKAMU y4€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOM EATEIbHOCTH
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOIro COJIep)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B [T03HAHMS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ pellleHus, HaXOAUTh apTyMEHTHI JJIs I0Ka3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEJIEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IE€Th HaBBIKAMH IMOJy4eHUS MHGOpMalUU (PU3NYECKOTO CONEPKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATENBbHO OCYLIECTBJISATh MOWUCK, aHaJIM3,
CHCTEMAaTH3alI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3aIlMOHHBIX
3a/1a4 ¢ co0JII0IeHUEM TPeOOBaHU M SPrOHOMUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W OITHYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3iUuHbIX (opMarax ¢
y4€TOM Ha3zHAYeHUs! UHPOpPMALIUU U LEIEBOM ayAUTOPHUH, BEIOMpAst ONTUMAIIbHYIO
(bopMy IpeaCTaBICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIISTH OOIIIEHUE HA YpOKaX (U3HUKH U BO BHE-YPOUHOU IEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(PIWKTHBIX CHUTyalliid ©  CMsT4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIE€HA KOJIJIEKTUBA;

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensiTe pojid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJ1a M KaXK/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pPE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYALMSIX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NMKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKHY, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJIbTAaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIIeKCUH IS OLIGHKH CUTYyallid, BEIOOpa BEPHOTO
peIICHMS,;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTUX TPU aHalM3e pe3yIbTaToB
NeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mportiecce nocTrkeHMs TMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTPAMMBI 110
buzuke IS YpPOBHS CpeIHEero ooOmero oOpa3oBaHUS Y OOydYarOIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUCTh HAIPABICHUSI PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM | MTPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE [EHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 10 kiaacce npemMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN Ia3, MOJIEJIM CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (pU3MYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPAMOJIUHENHOE IBUKEHUE,
cBOOO/IHOE TMAJCHHUE TEJ, JBMKEHHE IO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBHUE
Ten, nuddys3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TEII,
U3MeHeHue o0bEMa Tel NpU HarpeBaHuM (OXJIAXJAECHUH), TEIJIOBOE PAaBHOBECHUE,
UCIIapeHue, KOHAEHCalus, IUIaBJI€HUE, KPUCTAUIM3alUsl, KHUIEHHE, BIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JaBICHUS Ta3a MPU €r0 HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJYy NapaMeTpaMH COCTOSIHUS ra3a B M30MPOLECCax, JJIEKTpU3aLus Ted,
B3aHMOJECHUCTBUE 3aPs/IOB;

OINKCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3Yys (PU3MUECKHE BEINYUHBIL:
KOOpAMHATA, IMyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tena, CHIIa,
UMITYJIC Tella, KHHEeTHYeCKasi SHEpTus, MOTEeHIIMAIbHAs SHEPTUs, MEXaHU4YeCKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUM NPABHIBHO TPAKTOBATH
(Gu3NYEeCKUi CMBICT HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMUMHAMU;

ONKCHIBAaTh M3Y4YCHHBIC TEIJIOBBIE CBOICTBA TEI M TEIUIOBHIC SIBJICHUS,
UCHIONB3ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHWE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTMUECKOI0 JIBUKEHUSI MOJIEKYJI, CPEIHEKBaApaTHUHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs BSHEprus, padbora rasa,
KOA(Q(QUIMEHT MOJE3HOI0 JIEHCTBUS TEIJIOBOI'O JIBUraTelsd; IpPHU ONHUCAHUU
NPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICH HCHOJB3YEMBIX BEIUYHMH, WX
00O3HAUeHUsI M EOUHUIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(pU3MUYECKYIO BEIMYUHY C JPYTUMHU BEIMYNHAM;

OIKCHIBaTh U3yUYEHHBIE IJIEKTPUUECKNE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SIBIIEHUS (ITPOLIECCHI), UCTIONB3YS (QU3NYECKUE BEIUYMHBI: dJIEKTPUUECKHUNA 3apsi,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB,;
OpU ONUCAHUM TPABWIBHO TPAKTOBATHh (PU3MUECKHM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMs] U E€IUHMIIBI; YKa3bIBaThb (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BETUYUHY C IPYTUMH BETHYHHAMU;

aHaATM3UPOBaTh (PU3UYECKHE MPOLIECCHl W SBJICHHS, UCHONB3Ysl (U3MUECKUE
3aKOHBI M MPUHLHUIIBL: 3aKOH BceMUpHoOro tsarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHs MEXaHWYECKOM DSHEPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHLKIT CYNEpPHO3UIUN CHUJI, MPUHIUI PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIAPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEHEH KMHETHUYECKON DHEPTUU TETUIOBOTO JIBHXKEHUS MOJEKYI C
abCONIIOTHOM TeMIlepaTypou, MepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pa3iuyarh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUILIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEUCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3audarh yCIOBHS MX O€30MaCHOr0 HUCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUNU WU
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBaTh MpodaeMy/3anady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 NPEJI0KEHHOTO 000pyA0BaHUs, POBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBOJIbBL;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI M HUCIOJIb30BaTh M3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCcUpOBaTh PE3yIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TabMIl U TPaQUKOB, A€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

coOoaTh MpaBuia 0€30MacHOrO TpyJa NpU MPOBEACHUU UCCIETOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESATENBLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATH (PU3HMUECKHE BETUYHUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKU HEMTPOTHUBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

MCIIOJIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIMN U MPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJSIPHOM MH(GOpMAaIMK, IOJIYYEHHON W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIYy4aeMyto HH(POpMaLHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOILET0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOT UM,

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUSI 110 (PU3HKE B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHusi OE30MACHOCTH TPH OOpalIeHHH € MpUOOpaMH W TEXHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPY’KaIOIIEH cpejie;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpPUBAEMOM MPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 0OYJAIOIITIXCSI YMCHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MpHU pelieHUuU (PU3NYECKUX
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUYECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JEUCTBUE MAarHUTHOTO TMOJIsI Ha
MPOBOJTHUK C TOKOM W JIBIKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHHUE,
untepdepenius, audpakius W OOJApU3aAlMS  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3¢dheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIMOaKTUBHOCTb;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IU4HBIX  Cped) U

AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), MCTHONB3YsS (U3UYECKHUE BEIMYMHBI:
AIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Awmmepa, cuna JlopeHna, MHIyKTMBHOCTb
KATYIIKW, JHEPTUs DJIEKTPUYECKOTO M MATrHUTHOTO IIOJIEH, MEPUOJ M YacTOoTa
KoneOaHuil B KojebaTenTbHOM KOHTYype, 3aps] M cujla TOoKa B TIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJIA JIMH3bI, MPU OMMCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKUI
CMBIC]T HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUEHHS M EAUHMIIbL, YKa3bIBaTh
(GbopMyJibl, CBA3BIBAIOIIME TAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMU BEIMYNHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCHOJIb3Ys
(bu3nYecKrue BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, EPUOJT MOTypacaia, SHEPTUs CBIA3U



aTOMHBIX SIJIEp, NPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEJIWYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUYECKON BETUUNHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONb3YS (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapAIIEILHOTO
COCMHEHUSI TPOBOJHUKOB, 3aKOH J[[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSMOJUHEUMHOTO PacIHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHA it GoTtodrddexra,
3aKOH COXPAHEHHUS] DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MAcCOBOIO 4YMciia, MocTynatsl bopa,
3aKOH PAaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JIaCTH)
PUMEHUMOCTH;

OMPENIEIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBAaTh H300paKEHHE, CO3/1aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: MPU ITOM
dbopmynrpoBath NpodiaeMy/3aaady U TUIOTE3y YUeOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (JOPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJIATh MPAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEI0BATh 3aBUCUMOCTH (DM3UYECKUX BEIIMUUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpadUKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEAOBaHNUS,

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
paMKax Yy4eOHOro SKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
JESATENHLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1A0OPATOPHOTO
o00opyI0BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCIIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACHITh (PU3NUECKHE BEIHMYUHBI U (HOPMYJIBI,
HEeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUWBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUsI PU3NIECKON BEIUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUI C ONOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHE SIBICHNUS,

UCIIOJIb30BaTh IPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIMM U MPECTABICHUS
y4eOHOW W Hay4YHO-TIONMYJSIPHOW WH(GOpMAalWK, TONYYCHHOW W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOJy4aeMyt0 HH(POpMaLHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKHX
YCTPOICTB, pa3nuyaTh YCIOBUA UX 0€30MaCHOIO MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU 115
oOecrieyeHus: 0€30MAaCHOCTH MpU OOpalllEeHuH ¢ NpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 3J0POBbsl U COOJIIOJIEHHUS] HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaThb B TIpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLHMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PALUOHAIBHO PpacHpelneisaTb OO0sI3aHHOCTU U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOi TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/m P Kontpoanubie IIpakTuueckue (mudpp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 du3uKa U METOBI HAYYHOTO ITO3HAHUS 2 0 0 httns://m.edsoo.ru/7FA1bf72
Htoro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6nunoreka [JOK
21 Kimmemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 0 1 bu6muoreka [{IOK
' TEOpHH https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBbI TEPMOTHHAMHKY 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bu6mmoreka [IOK

@da30BbIE IEPEXOABI

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

Utoro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnuoreka [JOK

41 MeKTPOCTATHI 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYeCKUil TOK. TOKU B 12 bu6nmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME



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

11 KITACC

KoanuectBo yacon DJIeKTPOHHbBIE
HanmeHnoBaHue pa3/iesioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1nojie. D1eKTPOMAarHUTHAs bubnnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE 9 0 1 bubmmoreka [JOK
' KoJIe0aHus! https://m.edso0.ru/7f41c97¢
MexaHu4ecKue U 3JIEKTPOMArHuTHbHIE bubnnorexa [JOK
2.2 5) 1 0
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI crielMaIbHON TEOPUHU bubmuorexa [JOK
3.1 4 1 0
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMEeHTbl KBAHTOBOM ONTHKHU 6 0 0 bubmmorexa [JOK

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



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

bu6mmoreka [JOK

4.2 4
Crpoenne atomMa https://m.edsoo.ru/7f41c97c
bu6mmnorexa [JOK
4. A
3 TOMHOE SIAPO 5 https://m.edso00.ru/7f41c97c
Htoro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7 E::fgg;?:gsigrou/ffﬂcgk
Htoro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0miarotee MOBTOPEHUE 4 ngg;;fg;ggﬁﬂucg?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68


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




IHHOYPOYHOE INTAHUPOBAHHUE

OKPYXHOCTH

10 KUIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE

Ne Hara undgposbie

Tema ypoxka Kontpoabnubie IIpakTuueckue
n/n Bcero HU3y4YeHUS o0pa3oBaTe/bHbIE

padoThbI padoThI
pecypchbl

®u3uKa — Hayka O pUpOJE.

1 Hayunbie MCTZL[I)I HO?I:)H;)HI/?SI 1 0 0 bubmmorexa LIOK

04.09.2023  https://m.edsoo.ru/ff0c32e2
OKpY>KaIoIlero Mupa
Posb 1 mecTo Qpu3uku B

5 (hOpMUPOBAHUN COBPEMEHHOM 1 0 0 bubmmorexa [JOK
HAy4YHOW KapTUHBI MUPA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOH JeATeIbHOCTH JII0IeH
MexaHnueckoe JBHKEHUE.

3 OTHOCUTENIFHOCTh MEXaHHYECKOIO 1 0 0 Bbu6mmorexa [JOK
nerxenus. [lepemenienue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE

4 PaBHOMEpPHOE NpsMOJIMHENHOE 1 0 0 bubnuorexa [IOK
IBHKEHUE 12.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 0 0 bubmuorexa [JOK
JIBIDKECHUE 18.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOoaHOE TIazieHue. Y CKOpeHHe 1 0 0 Bbu6mmorexa [JOK
cBOOO/IHOTO MaJIeHus 19.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUXKEHHE.

7 JIBM>keHue MaTepUaIbHOM TOYKH TI0 1 0 0 bubmmorexa LIOK

25.09.2023  https://m.edsoo.ru/ff0c3ada



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

HpI/IHHI/IH OTHOCHUTCIIBHOCTH

8 lanunes. UnepruanbHble CUCTEMBI bubmmorexa [IOK
. 26.09.2023  https://m.edsoo.ru/ff0c3be8
orcueta. [lepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CYIEpIIO3ULIMU CUII. BTOpOii 3aKOH bubnuoreia LIOK
. 02.10.2023  https://m.edsoo.ru/ff0c3be8
HeroTona 111 MaTepuabHOW TOUKU

10 Tpernii 3akoH HproToHa 151 bubnnorexa [IOK
MaTepHaIbHBIX TOUEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TsKkecTu. [lepBas kocmuueckas bubmmoreia LIOK

09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 10.10.2023  https://m.edsoo.ru/ff0c3e18
Cuna tpenns. Koapdunuent

13 TpeHus. Cuiia CONpOTUBIIEHMS IPU bubnnorexa [IOK
JBIDKCHUH TENa B 5KMIKOCTHU UJIN 16.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpamaTeibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnuorexa [JOK
tena. MomeHT cunbl. [liieuo cubl. 17.10.2023  https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUsI TBEPAOTO Tela
NMnynsc MaTepualbHON TOYKH,

15 CUCTEMBI MATEPUAIBLHBIX TOYEK. bubmuorexa [JOK
Hmiynbe cuiibl. 3aKOH COXpaHEHUS 23.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE IBU)KEHHE

16 PaboTta 1 MOIIIHOCTH CHIIBL. Bbu6morexa [JOK
Kunerndeckas sHeprus 24.10.2023  https://m.edsoo.ru/ff0c4502



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

17

18

MaTepuanbHOW TOUKU. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPT U

[TorenmansHas 3HEprUsl.
[ToTeHumanbHas SHEPTUs yupyro
ne(hOpMUPOBAHHON MPYKUHBI.
[loTenumanbHas sHEPrus Tena
BOJIM3M MIOBEPXHOCTH 3eMIIH

ITorennmanbpHbIE U
HCIIOTCHIIUAJIbHBIC CHUJIBI. CBSISI)
paboTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHECHUEM MEXaHUYECKOMN
SHEPTUM CUCTEMBI TeJ. 3aKOH
COXpaHCHUA MEXaHNYECKON SHEPTUU

30.10.2023

31.10.2023

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

JlaGopaTtopnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHU4eCKOH
SHEPTUM TeJia Ha IPUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

KonTtponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE»

OCHOBHBIE TIOJIOKEHUSI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. BpoyHOBCKOE IBMKEHHE.

Muddysus

Xapakrep ABUKECHUS U
B3aHMMOJCHCTBHS YaCcTHUII BEISCTBRA.
Mogenu cTpoeHus ras3os,
JKUJIKOCTEHN U TBEPABIX TEI

13.11.2023

14.11.2023

20.11.2023

21.11.2023

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

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



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

23

24

25

Macca monekyi. KonnyectBo
BemlectBa. [locTositHHas ABoraapo
TermmoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHue.
IlIxana remneparyp Llenbcus

Uneansusiii raz B MKT. OcHoBHOE
ypaBueHue MKT

27.11.2023

28.11.2023

04.12.2023

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIieparypa Kak Mepa

CpeaHEN KUHETUYECKON IHEPTUHU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

05.12.2023

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

3akon JlanpToHa. I'a30BEIC 3aKOHBI

JlaGopaTtopnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaM# COCTOSTHUS
pa3peKeHHOT0 raza»

M3omporieccsl B UCaIbHOM rasze u
uX rpaduyueckoe nmpeacTaBIeHUe

BuyTtpenuss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CTIOCOOBI €€ N3MEHEHHS.
KosngecTBo TemoTsl 1 padbora.
BHyTpeHHss sHEprus
OJIHOATOMHOT'0 HJEAJIBHOTO Ia3a

Bunpl Terutonepenaun

11.12.2023

12.12.2023

18.12.2023

19.12.2023

25.12.2023

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5952

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c5c36



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

Yz[eana;I TEMIOEMKOCTh BEIIECTBA.

KomanyecTBO TEMIOTHI npu

bu6mmoreka [IOK

32
Terutonepenaye. AauabaTHbIi 26.12.2023  https://m.edsoo.ru/ff0c5c36
nporiecc
33 IlepBbIil 3aKOH TEPMOJAMHAMUKHU U bubnnorexa [IOK
€ro NNPUMEHEHHE K U30IpoLeccaM 09.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs npoiieccoB B
34 npupojie. Bropoii 3akon bubmmorexa [JOK
PHpOAE. BTOP 15.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Mpunnun aeiicteus u KITJI bu6mmorexa [JOK
TETJIOBOM MaIlIHbBI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 K
Huxn Kapuo u ero KITJ{ 99 01.2024
37 DKOJIOTHUECKHE TPOOIEMBI
TEIJIO3HEPTETUKU 23.01.2024
O6o0maromuit ypok
38 «MonI:K nlsjil Ha;}lllibmnxa OcHOBBI bubmorexa HOK
Y2Ip ' 29.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbnas pabota mo teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa [JOK
7 ' 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBanre U KOHIEHCAITHS. bubnunorexa [IOK
Wcnapenue u kurnenue 05.02.2024  https://m.edsoo.ru/ffOc63b6
AOGCOII0THAS U OTHOCUTEIbHAS
41 BJIAXHOCTH BO3ayxa. HachIIeHHBIH bubmmorexa LIOK
ap yxa. 06.02.2024  https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucramnnueckue u bubnuoreka [IOK
amopdHbIe TeIa. AHU3OTPOIHUS 12.02.2024  https://m.edsoo0.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOWCTB KpUCTAIIOB. JKuakue
Kkpuctaibl. CoBpeMEHHbIE

MaTepuaibl
[TnaBneHue u KpuCTaAUIH3AIHU.
43 VnenapHas TEIUIOTA IJIABJICHUA Brbmrorexa HOK
g ' 13.02.2024  https://m.edsoo.ru/ff0c6708
CyOmumanms
bu6mnoreka [IOK
44
YPABHEHHE TENI0BOTO bananca 19.02.2024  https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tel. DIeKTPUICCKUI
45 3apsa. JIBa BUJIa SIIEKTPUIECKHUX bubmorexa HOK
PAA. A P 20.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOAHUKH, TUDIIEKTPUKU U
46 H(I))J'I HHOBO HIfKI/I 332; Bubmzorexa IOK
YHpOBOA ' 26.02.2024  https://m.edsoo.ru/ffOc6bcc
COXPaHEHUSI ICKTPUIECKOTO 3apsia
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kyiona. TodeuyHbIH 271€KTPUUECKUIA Bubmzorexa HOK
Y ' P 27.02.2024 @ https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB 2JIEKTPUIECKOTO
48 nosist. [IpuHOMn cynepno3unuu bubnnorexa [IOK
ANEKTPUUECKUX Mojel. JInauu 04.03.2024  https://m.edsoo.ru/ffOc6df2
HaIPsSHKEHHOCTH
Pabora cuit 3IeKTpOCTaTUIECKOTo
49 nouist. [Torennman. Pasnocts Bubmaorexa IOK
i ) 05.03.2024  https://m.edsoo.ru/ff0c6f00
[IOTEHILIMAIIOB
IIpoBOIHUKH U TUDIEKTPUKU B
50 311123K I(I)CTaTI/I‘-IGI([:KOM noljw Bubmzorexa LIOK
P ' 11.03.2024  https://m.edsoo.ru/ff0c7018

Jusnexktpuueckasi IPOHULIAEMOCTb



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

o1

52

53

DnekTpoémkocTb. Konaencarop

DIEKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. JHEprus
3apsDKEHHOT0 KOHJIeHcaTopa
JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"

12.03.2024

18.03.2024

19.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

55

56

IIpuHuuUI AEUCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOIIMPOBAJILHOTO
amnmapara, CTpyHHOr0 IpUHTEpA.
DIIeKTpOoCcTaTUYECKas 3allIHTa.
3a3eMIIeHHE HIIEKTPOIPUOOPOB

DNEeKTpUYECKUH TOK, YCIOBHS €ro
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comporusnenne. 3akon Oma 11t
ydacTKa Lenu

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIIIaHHOE COeTMHEHUE
poBoAHKUKOB. JlaboparopHas
pabota «/3yueHue cMenaHHoTro
COCJTUHCHHSI PE3UCTOPOBY

25.03.2024

26.03.2024

08.04.2024

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

S7

PaGota u MmomtHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

09.04.2024

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Jy1st TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3ambikanue.
JlaboparopHast pabota «3mepenue

15.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHas IPOBOJAUMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTh

59 COIIPOTUBJIEHUS METAJUIOB OT 16.04.2024
Temneparypbl. CBEpXIPOBOANMOCTh

60 DIEKTPUUECKHUIA TOK B BaKyyMe.

CBoiicTBa JIEKTPOHHBIX MTyYKOB 22.04.2024
[TorynpoBOTHUKH, UX COOCTBEHHAS

61 U IIPUMECHAs IPOBOAUMOCTD. bubnuorexa [IOK
CaoiicTBa p—n-miepexoa. 23.04.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBBIE TPUOOPHI
DJEKTPUUYECKUN TOK B paCTBOpaX U

62 pacriaBax 3J€KTPOJIUTOB. bubmumoreka [IOK
DNEeKTPOIUTUYECKAS TUCCOLIAAIIHS. 29.04.2024 @ https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJEeKTpUYECKUN TOK B razax.

63 CamoCTOSTeTbHBIN U bubmuorexa [{OK
HECaMOCTOSITENIbHBIN pa3psia. 30.04.2024  https://m.edsoo.ru/ff0c84ae
Mounnus. [Ina3zma
DeKTpuuecKrue mpudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE bubnunorexa [JOK
npuMeHenue. IlpaBuna TeXxHukn 06.05.2024  https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok bubmuotexa [JOK
«INEeKTPOINHAMHKA» 07.05.2024 @ https://m.edsoo.ru/ff0c88be

66 KonTponbhas paboTa no teme bubnmorexa [JOK
«Onekrpocratuka. [locTtosHHbIN 13.05.2024  https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c84ae
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

AJeKTpUUeCcKuid ToK. TokH B
Pa3IUYHBIX CPEaaxX»

PeszepBublii ypok. KonTponbHas

67 abota 1o Teme 1 bubmmorexa [JOK
,I,) " 14.05.2024  https://m.edsoo.ru/ff0c8c56
DIEeKTpoANHAMUKA
68 PezepaHblii ypok. O6o0marommii 1 bubnuorexa [IOK
ypok o Temam 10 kimacca 20.05.2024  https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbBIE
Ne Mara uugposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxkruueckue H3yYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypes!

[TocTosiHHBIE MATHUTHI U KX

B3auMo/ieicTBUe. MarHUTHOE TOJIE. 1 0 0 bu6mmorexa [IOK

BexTop MarHuTHON MHAYKITHH. 01.09.2023  https://m.edsoo.ru/ff0c9778

JIMHUY MarHUTHOW MHAYKUIWN

MarauTHO€ noJie MPOBOJHUKA C

TokoM. OmBIT DpcTeaa. 1 0 0 bubnmnorexa [JOK

B3aumoeiicTBre MPOBOTHUKOB C 06.09.2023  https://m.edsoo.ru/ff0c98fe

TOKOM

JlabopatopHnas pabora «3yuenue

MaFHII;THOII:)O noﬁﬁ KaTyIHKI/Iy: 1 0 1 bubmmorexa LIOK
08.09.2023  https://m.edsoo.ru/ffOc98fe

TOKOM»

JlelicTBMe MarHUTHOIO TOJIS HA

IIPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

JlaGoparopHas pabota 1 0 1 bu6muoreka [IOK

«HccnenoBanue nercTBUA 13.09.2023  https://m.edsoo.ru/ff0c9acO

MIOCTOSIHHOT'O MarHUTa Ha PaMKy ¢

TOKOM»

JlelicTBME MarHUTHOIO TOJIS HA

JBUKYIIYIOCS 3apsSKEHHYIO 1 0 0 bub6muoreka [IOK

gactuiy. Cuna Jlopenma. PaGora 15.09.2023  https://m.edsoo.ru/ff0c9df4

cunbl JlopeHa

DNEeKTpOMarHuTHAs WHIYKIIUS. 1 0 0

IToTok BEeKTOpa MarHUTHOM 20.09.2023


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

uHaykiuu. DJ1C nHaykiuu. 3akoH
3JEKTPOMATHUTHON MHAYKIIUU
Dapanes

JlabopaTtopHnast pabota

7 «Hccnenosanue BICHUS bubnmorexa LIOK
A . 22.09.2023  https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOM WHIYKIIHH)
NunykTuBHOCTD. SIBIICHME
camonuaykmuu. DJ[C
8 CaMOI/IHﬂyK 15071 356 rus Bubmaotexa [IOK
AYKIHR, p 27.09.2023  https://m.edsoo.ru/ff0ca600
MarHUTHOT'O TOJISl KATYIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe
TexHuueckue ycTpoicTBa U X
MIPUMEHEHHUE: TIOCTOSTHHBIC
9 MarHHTBI, SJICKTPOMArHUTBI,
3JEKTPOJIBUTaTENb, YCKOPUTETU 29.09.2023
AJIEMEHTAPHBIX YaCTHII,
WHIYKITHOHHAS 11eYb
O6o0warumi ypok « Marautaoe
10 moJie Hil)ne:(li OMy:FHI/ITHaH bubnmorexa LIOK
’ P 04.10.2023  https://m.edsoo.ru/ff0cab82
WHTYKITHSD
Kontponbnas pabota mo teme
11 «MaraurtHoe moJjie bubmiorexa [IOK
) 06.10.2023  https://m.edsoo.ru/ff0cad58
DJICKTPOMArHUTHAS WHIYKIIHASDY
CB0OOIHBIE MEXAaHNYECKHE
Kosebanus. ['apMoHHYEeCcKHe
12 KoJiebanus. YpaBHeHUE Bubmiorexa I{OK
ki 11.10.2023  https://m.edsoo.ru/ffOcaf06

TapMOHHYECKUX KOJICOaHHIA.
[IpeBpanienue snepruu



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

13

14

15

JlaGopaTopnast pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MajbIxX Kolle0aHuii rpy3a
Ha HUTH OT JUTHHBI HUTH U MaCChI
rpy3a»

KonebaTenbHbIl KOHTYD.
CB0OOOHBIE ANEKTPOMArHUTHBIC
KoseOaHus B UICATLHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTH
MEXTy MEXaHUICCKUMU U
AJIEKTPOMAarHUTHBIMU KOJeOaHUsIMU

®opmyna TomcoHna. 3akoH
COXPAaHCHUA SHCPIUH B UACATIBHOM
K0J1e0aTeIbHOM KOHTYpE

13.10.2023

18.10.2023

20.10.2023

but6mmoreka [JOK
https://m.edso0.ru/ff0cb820

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

17

18

19

[IpencraBnenue o 3aTyxarUmx
KoseOaHusx. BeIHyXIeHHBIE
MEXaHUYECKHE KOJIeOaHus.
Pesonanc. BeiHyXeHHBIE
AJIEKTPOMATHUTHBIC KOJICOAHUS

IIepeMeHHBIN TOK.
CuHyconganbHbIi IepeMeHHbIN
TOK. MOIIIHOCTB IIEPEMEHHOI0 TOKA.
AMIUIMTYAHOE U JEHCTBYIOLIEE
3HAYCHHUE CHUJIBI TOKA U HAIIPSLKECHUS
Tpanchopmarop. [IpoussoacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U IIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUIECKOIO

25.10.2023

27.10.2023

08.11.2023

10.11.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [{TOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEpaTOpa MePEMEHHOTO
TOKa, JINHUH JJIEKTponepeaady
DKOJIOru4ecKue pucku npu
MIPOU3BOCTBE IEKTPOIHEPIUH.

20 K
yIbTypa UCTIOTIB30BaAHUS ) 15.11.2023
AJIEKTPOIHEPTUU B TOBCEAHEBHOMN
KU3HU
MexaHn4yecKkue BOJHBI, YCIOBHUS
acripoctpanenus. [lepuon.
21 IéKo pOCTBp acIpocT aII)-IeHiﬂ u bubmmorexa [JOK
P pacipoctp 17.11.2023  https://m.edsoo.ru/ffOccab4
JuirHa BoiHEL. [lonepeunsie u
MIPOJI0JIbHBIEC BOJTHBI
99 3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTH bubnuotexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka 22.11.2023  https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIC BOJHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmmorexa [JOK
P ' 24.11.2023  https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIHIIBI paTOCBSI3U U
24 .P
TeneBusieHus. PazButue cpeacTs 99.11.2023
cBs3u. Pagunosnokanus
o5 Konrponsnas pabora «Konebanus u bu6muoreka [{IOK
BOJIHBD» 01.12.2023  https://m.edsoo.ru/ff0cc6f8
[IpsamonnHeiHOE pacpoCTpaHEHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmoreka [JOK
ToueuHblil ICTOYHUK cBeTa. Jlyu 06.12.2023  https://m.edsoo.ru/ff0cd350

CBCTa



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

27

28

29

30

31

32

33

34

35

36

OtpaxeHue cBeTa. 3aKOHbI
oTpaxeHus ceera. [loctpoeHue
M300paXeHH B IMJIOCKOM 3epKalie

[Ipenomnenue ceta. [TonHoe
BHYTPEHHEE OTpPAXKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHETO OTPAKEHUS

JlabopaTtopHnas pabota «M3mepenue
MOKa3aTessl MPEIOMIICHHS CTEKIIa

Jlunssl. [Toctpoenue nu3o0paxeHui
B nuH3e. PopMysia TOHKOM JINH3BI.
VYBenu4eHue JTuH3bI

JlaGopatopHas pabota
«HccnenoBannue CBOWCTB
M300paxXeHU B TMH3AX»

Hucnepcus cera. ClI0KHBIN COCTaB
6enoro csera. L[er. JlabopaTopHast
pabota «Habmonenue aucnepcun
CBETa»

Wutepdepennus cBeta. udpakmms
ceta. JluppakironHas pemerka
ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Onrtuyeckue npudOpPHI U
YCTPOMCTBA U YCIIOBHS UX
0€30macHOTO MPUMEHEHUS
I'panu1sl IPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.

08.12.2023

13.12.2023

15.12.2023

20.12.2023

22.12.2023

27.12.2023

29.12.2023

10.01.2024

12.01.2024

17.01.2024

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka [{TOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

[ToctynaTel cnenuaibHON TEOPUH
OTHOCUTETbHOCTH

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKpAIIEHUE JITUHBI

DHeprus U UMITYJIbC
penATUBUCTCKOM YacTullpl. CBs3b
Macchl ¢ SHEPTUEH U UMITYJIbCOM.
DHeprus NoKos

KonTponbhas padota «OnTuka.
OcCHOBBI CHIELIMATILHON TEOPUU
OTHOCUTEIILHOCTHY

®otonsl. ®opmyna [1nanka.
DHeprus ¥ UMITYJIbC (OTOHA

OTKpBITHE U UCCIEIOBAHUE
dhotoaddekra. OnbiTe A. T
CroneroBa

3akonsl pororddexra. YpaBHeHUE

Oiiamrerina st pororddexra.

«Kpacnas rpanuna» ¢portodaddexra

JaBnenne cBera. Onwitsr [1. H.
JlebeneBa. XuMHYeCcKoOe NEHCTBUE
cBeTa

TexHuueckue ycTpoicTsa u
MIPAaKTUYECKOE IPUMEHEHUE:
¢dorosnemMeHT, GoToaaTIHK,
COJIHEUHas OaTapesi, CBETOIUO

19.01.2024

24.01.2024

26.01.2024

31.01.2024

02.02.2024

07.02.2024

09.02.2024

14.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bub6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenne 3aJaa4 110 TeMEC

bu6nmoreka [IOK

45 «2neMeHThl KBAaHTOBOM ONTHUKI 16.02.2024  https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITE

46 Pezepdopna no paccesauro a- bu6muoreka [IOK
yacTtull. [lnanerapnas Mozenb 21.02.2024  https://m.edsoo.ru/ff0d091a
aToma

bub6mmorexa [IOK

41 Hocryratet bopa 23.02.2024  https://m.edsoo.ru/ff0d0afa
Nzmydenue u norsoieHue GoToOHOB

48 IIPU [IEPEXO/IE ATOMA C OJTHOTO bub6muoreka [IOK
YPOBHS DHEPruM Ha Apyrou. Buasl 28.02.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE CBOMCTBA YacTHLI.

Bounsl ne bporis.
49 KopnyckynsipHo-BoaHOBOM bubmmorexa LIOK
01.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIOHTaHHOE U
BBIHYX/ICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnsite Pe3epdopaa mo bubnmnorexa [JOK
OTIPEICTICHUIO COCTaBa 06.03.2024  https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITYYCHHUS
CeoiicTBa anib(a-, 6era-, raMma-

51 u3ilydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha KUBBIE 08.03.2024
OpTraHHU3MBI
OTKpBITHE IPOTOHA M HEUTPOHA.

59 N3otomel. Anbha-pacma. bu6muoreka [{IOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN 13.03.2024  https://m.edsoo.ru/ff0d1162

Oera-pacmaj. ["amMma-u3nyuenue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

55

56

57

58

OHeprus CBA3M HyKJIOHOB B SpE.
Snepusle peakuuu. nepHblil
peakrtop. [Ipo0iemMbl, NepCneKTHBHI,
JKOJIOTUYECKHE ACIIEKTHI IEPHOU
SHEPTeTUKHU

DneMeHTapHbIC YaCTHUIIHI.
OTtkppbITHE TO3UTPOHA. MEeTOo b
HaOJIOICHUS M PETUCTPALUN
aneMeHTapHbIX yactull. Kpyribrit
cton «DyHaaMeHTaIbHbIE
B3auMoOJeicTBUA. ENUHCTBO
(hU3UYECKON KapTHHBI MUPAY

Bun 38é3nnoro neda. Co3sesnus,
SIPKHE 3BE3NBI, TUIAHETHI, UX
BuauMoe asrxkenne. Connevnas
cucremMa

Comnnne. ConHeuHast aKTUBHOCTb.
NcTtounuk sHeprun ConHIA U 3BE3]

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTHUKU. 3BE3/bI IIIABHON
IoCIe0BaTENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
MIPEJICTABICHMSI O IPOUCXOXKICHUU
u »Bosroruu CoiTHIIa U 3BE3]

Mieunsii [lyte — Hamma
lNanaktuxka. [Tonoxenue u
nerkenne Comana B ['anakTuke.
lNanaktuku. Y€pHbIE ABIPHI B AApaX
TJIaKTUK

15.03.2024

20.03.2024

22.03.2024

27.03.2024

29.03.2024

10.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38



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

59

60

61

62

63

64

Bcenennas. Pa3zberanue rajakTHK.
Teopus bosboro B3psiBa.
PenukToBO€ n3nyuyeHue.
MeraranakTuka

Hepemiennsie npo0iaembl
aCTPOHOMHUU

Kontponbnas pabota «5eMEeHTHI
aCTPOHOMUU U aCTPOPHUIUKI»

O6o06maromuii ypok. Pois pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIHMATILHON 1
ATUYECKOM cdhepax NesaTeTbHOCTH
YyeJioBeKa

Oo6o6maromuii ypok. Pois u Mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

O6o6maromuii ypok. Poib
¢buznueckoil Teopun B
(bopMHpPOBaHNY TPEACTABICHUH O
(hU3UYECKOI KapTHHE MUpPa

12.04.2024

17.04.2024

19.04.2024

24.04.2024

26.04.2024

01.05.2024

65

66

Ob6o6matomuit ypok. Mecto
¢bu3nUecKoil KapTHHBI MUpPa B
o011eM psiIy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUIN O MPUPOJIE

PesepBHbIil ypok. MarHutHoe 1noiie.

aﬂeKTpOMaFHI/ITHaSI UHAYKOUA

03.05.2024

08.05.2024



PezepBHblii ypok. Ontrka. OCHOBBI
67 CTELUAIbHON TEOPHH 1
OTHOCHUTEIILHOCTH

Pezepnriit ypok. KBanToBast
68 ¢u3uka. D1eMEeHThl aCTPOHOMUH U 1
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10

ITPOITPAMME 08

10.05.2024

15.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Gusuka, 10 knace/ Mskumies I'.41., byxosues b.b., Corckuii H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe o6iiecTBo «31aTenbCcTBO
«ITpocsetienue»

» ®usuka, 11 knacc/ Maxumies I'.J1., bByxosues b.b., Hapyrun B.M. non
penakmueit [lapdentreBoii H.A., AknimonepHoe o01mecTBo «31aTeabcTBO

«IIpocseumienue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






